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“MALVA ALCEA”: ADVANCING UKRAINIAN NAVAL
CAPABILITIES WITH REACT NATIVE TECHNOLOGY

M. Maxcumos, M. Kipiaxioi, O. Towes, O. Maxcumos. “Malva Alcea”: po3BHTOK BilicbKOBO-MOPCHKOI0 MOTeHIiaxy YKpainu 3a
nonomoroxo TexHosorii React Native. ¥V cdepi BilicbkoBHX omepariif, 10 IIBUAKO PO3BHBAETHCS, MOSBA MU(POBUX TEXHONOTIH BiAKpHIa
GesnpeneaeHTHI MOKIMBOCTI Ta edekTBHICTh. «L{udpouii aqmipan “Malva Alcea”» € npukiIagoM TaKOro MEpPeTBOPEHHS, IPEICTABIISIOUH
MoOLTbHUIT ojaTok Ha 6a3i React Native, po3poOieHuii 1uisi peBONIOLiOHI3aNil PO3paxyHKIB LNl pakeT B ykpaiHcbkomy ¢utoti. Crarts
po3riIsiiac KPUTUUHY MOTPeOy B IHHOBALISX Y BIANOBIAh HA TPaIULIiiiHI, Py4HI METOJH PO3PAXYHKIB, sIKi 3aiiMat0Th 0araTto 4acy Ta CXWIbHI
0 moMuiIoK. BoHa Bigctexye po3poOky nomaTka, Buminitoun Bubip React Native 3a ioro MiKmiaTgopMHI MOXIHMBOCTI Ta JIETKiCTh
inTerpauii 3 HaBirauiiinumu nanumu. CTaTTsl HaJa€ MOBHUH OIS apXiTEeKTYpH NOJATKa, BKIIOYAIOYHM IHTYITHBHO 3p0o3yMinuid iHTepdeiic
KOpHUCTYBaua, HaJliiiHy MOJieNb 30epiraHHs JaHUX Ta IHTErpaLiio CKIaIHOI MATEeMaTUYHOI MOJIEII JUIS 1iJIEBKa3yBaHHS PaKeT. 3a TOMOMOTO0
3BOPOTHOTO 3B’S3KY KOPHUCTYBAYiB Ta ONEPATHBHOrO BIPOBAKCHHS [JOJIATOK IPOIEMOHCTPYBAB 3HAYHE CKOPOUYEHHS 4acy PO3PaxyHKiB Ta
TIOKPAIIEHHS] TOYHOCTI, THM CaMHM ITi/IBHIYFO4H OIEPaTHBHY €(EeKTHBHICTh Ta NPUIHATTS PIllleHb y CIIEHapisX MopchKoi o6oponu. Kpim
TOTO, Y CTATTi PO3MJISNAIOTHCS BHUKJIMKH, 3 SIKUMHU 3ITKHYJIHCS M 4ac po3poOKH, Taki sk 3a0e3rmeueHHs OE3NeKH NaHWUX Ta MigTPUMAaHHS
aJIANTUBHOCTI CHCTEMH Ui MaiflOyTHIX po3LIMpeHb. BoHa 3aBeplIyeThCs OKPECICHHSIM Maii0yTHiX HAmpsMKiB IS JOJATKa, BKIIOYAI0YN
TOTEHMIHI iHTerpanii 3 OUTbIIMH TIaTGOopMaMu 00i3HAHOCTI TIPO CUTYAIIFO Ta PO3IINPEHHS HA iHIII ONepaniiHi CHCTeMH, HiAKPECTIOI0YH
BUpIIIANBHY posib HU(POBUX IHHOBAIH y TPOCYBaHHI BIHCHBKOBUX MOKJIMBOCTEH Ta CTPATEriYHUX ONepariil.

Kniouosi croea: React Native, BilicbKoBO-MOpPCBKi 0OOpOHHI omeparii, po3paxyHKH Iiijieil paker, po3pobka MOOITBHHMX IOIATKIB,
kopuctyBanbkuii nocein (UX), Oesmeka paHux Ta Mmu(pyBaHHs, YNpaBliHHA ctaHOM Redux, mmdpoBaHe 30epiraHHs, onepaTHBHA
e(eKTUBHICTh, IHHOBALIiT BiiCbKOBHUX TEXHOJIOT1

M. Maksymov, M. Kiriakidi, O. Toshev, O. Maksymov. “Malva alcea”: advancing Ukrainian naval capabilities with react native
technology. In the rapidly evolving domain of military operations, the advent of digital technologies has ushered in unprecedented
capabilities and efficiencies. “The Digital Admiral “Malva Alcea” exemplifies this transformation, showcasing a React Native-based mobile
application designed to revolutionize missile targeting calculations within the Ukrainian Navy. This paper delves into the critical need for
innovation in the face of traditional, manual calculation methods that are both time-consuming and prone to human error. It charts the
development journey of the application, highlighting the selection of React Native for its cross-platform capabilities and ease of integration
with naval data systems. The paper provides a comprehensive overview of the application’s architecture, including its intuitive user interface,
robust storage model, and the integration of a sophisticated mathematical model for missile targeting. Through user feedback and operational
deployment, the application has demonstrated a significant reduction in calculation times and an improvement in accuracy, thus enhancing
operational efficiency and decision-making in naval defense scenarios. Furthermore, the paper addresses the challenges encountered during
development, such as ensuring data security and maintaining system adaptability for future expansions. It concludes by outlining future
directions for the application, including potential integrations with larger situational awareness platforms and expansions to other operating
systems, underscoring the pivotal role of digital innovations in advancing military capabilities and strategic operations.

Keywords: React Native, Naval Defense Operations, Missile Targeting Calculations, Mobile Application Development, User
Experience (UX), Data Security and Encryption, Redux State Management, Encrypted Storage, Operational Efficiency, Military Technology
Innovation

1. Introduction

In the realm of modern warfare, the rapid and accurate calculation of missile targeting is para-
mount for the effective defense of naval assets. Traditionally, these critical calculations have been per-
formed manually, a process fraught with the potential for human error and significant time delays [1].
This paper presents a transformative solution to this challenge: a mobile React Native application de-
signed specifically for the Ukrainian Navy. This application not only streamlines the calculation pro-
cess but also significantly reduces the likelihood of human error, thereby enhancing the operational
capabilities and strategic decision-making of naval forces.

The purpose of this introduction is to set the stage for a comprehensive analysis of the develop-
ment and deployment of this innovative application. We will delve into the historical context that ne-
cessitated this technological advancement, underscoring the limitations of previous manual methods
and the pressing need for digital transformation within military operational planning. This paper aims
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to define and explore the objectives of the study, namely, the application’s impact on enhancing effi-
ciency, accuracy, and user-friendliness in missile targeting calculations.

Our investigation is situated within the broader discourse of military technology and innovation,
offering insights into the specific challenges and solutions encountered during the application’s devel-
opment. We will outline the theoretical and practical methodologies employed in the creation of the
application, including the choice of React Native as the development framework, the architectural de-
sign decisions, and the integration of complex mathematical models for missile targeting.

This introduction serves as a roadmap for the ensuing discussion, guiding the reader through the
critical aspects of the application’s development process, its operational impact, and the broader impli-
cations for future military technological advancements. By presenting a clear and compelling narra-
tive, this paper aims to engage and inform the reader, encouraging a deeper exploration of how digital
innovations can revolutionize naval defense strategies and operations.

2. Background

The precision of missile targeting calculations is a cornerstone of modern naval warfare, influ-
encing both the effectiveness and efficiency of defensive and offensive operations [2]. Traditionally,
these calculations were conducted manually, a method that, while reliable, posed significant challeng-
es in terms of time consumption and potential for human error. This section explores the evolution of
missile targeting calculations, the limitations of manual methods, and the emerging need for techno-
logical innovation in this critical area.

2.1 Limitations of Manual Calculations

The manual approach to missile targeting calculations presented several key limitations [3]:

— Time-Consuming Process: Each calculation taking upwards of 1.5 hours posed a significant op-
erational delay, especially in time-sensitive military operations.

— Risk of Human Error: The involvement of human factors in complex calculations increased the
likelihood of errors, which could lead to either overestimation or underestimation of missile require-
ments [4].

— Dependency on Expertise: The need for specialized knowledge limited the number of personnel
capable of performing these calculations, creating a bottleneck in operational readiness.

— Inefficiency and Resource Waste: Overestimation of missile requirements could lead to unnec-
essary allocation of expensive resources, whereas underestimation could compromise mission success.

2.2 The Drive for Digital Transformation

The limitations of manual calculations and the critical nature of missile targeting in naval opera-
tions underscored the need for a digital transformation [5]. A solution that could automate the calcula-
tion process, minimize human error, and expedite decision-making was not just a technological ad-
vancement but a strategic necessity. The emerging consensus pointed towards the development of a
mobile application that could harness the power of modern computing to deliver fast, accurate, and
reliable missile targeting calculations [6].

This background sets the stage for the development of the React Native application [7], a digital
tool designed to overcome the challenges of manual calculations and significantly enhance the opera-
tional capabilities of the Ukrainian Navy. The subsequent sections will delve into the design, devel-
opment, and impact of this transformative technology.

3. The purpose and objectives of the study

3.1 Purpose of the Study

The principal aim of this research is to elucidate the transformative role of the “Malva Alcea” ap-
plication, a React Native-based tool, in augmenting the precision, efficiency, and user experience of
missile targeting calculations within the Ukrainian Navy. This study seeks to bridge the gap between
traditional, manual calculation methods and the pressing need for digital innovation in military strate-
gic operations, thereby enhancing decision-making processes and operational readiness in naval de-
fense scenarios.

3.2 Objectives of the Study

1) Innovative Solution Exploration: To investigate the limitations inherent in traditional missile
targeting calculations, including time consumption and susceptibility to human error, and to present
“Malva Alcea” as an innovative digital solution.

2) Development Process Analysis: To detail the developmental stages of the “Malva Alcea” applica-
tion, from conceptualization through to deployment, highlighting the strategic selection of React Native as
the development framework, and the considerations in designing the user interface and experience.
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3) Technical Feature Examination: To provide an in-depth analysis of the application’s architec-
ture, focusing on its modular design, the integration of a sophisticated mathematical model for missile
targeting, and the encryption mechanisms ensuring data security.

4) User Experience and Feedback Assessment: To evaluate the application’s impact on opera-
tional efficiency and user satisfaction through analysis of feedback from diverse military personnel,
thereby illustrating the practical benefits and challenges encountered.

5) Operational Impact Quantification: To quantify the improvements in missile targeting calcula-
tion speed and accuracy attributable to the “Malva Alcea” application, and to discuss its implications
for the strategic and tactical decision-making capabilities of the Ukrainian Navy.

This study is positioned at the confluence of military operational needs and technological innova-
tion, aiming to contribute significantly to the discourse on digital transformation in defense strategies.
Through a comprehensive examination of the “Malva Alcea” application’s development, deployment,
and operational impact, this research aspires to underscore the critical role of technology in moderniz-
ing and enhancing military capabilities in the face of evolving global challenges.

4. Development process

The development of the mobile React Native application for the Ukrainian Navy represents a sig-
nificant leap from traditional manual methods to a sophisticated digital solution for missile targeting
calculations [8]. This section outlines the comprehensive process undertaken to bring this innovative
application from concept to reality.

4.1 Conceptualization

The initial stage involved identifying the core challenges and limitations of existing manual cal-
culation methods. Recognizing the need for a digital solution, the project team set out to conceptualize
an application [9] that could automate complex calculations, reduce human error, and expedite deci-
sion-making processes in critical naval operations.

4.2 Selection of Technology

React Native was chosen as the development framework for its cross-platform capabilities [10],
robust support, and ease of integration with existing naval data systems. This decision was driven by
the need for a reliable, scalable, and easily maintainable solution that could be deployed across a range
of devices used in naval operations [11].

4.3 Design and User Experience

The application’s design focused on creating an intuitive user interface (Ul) and a seamless user
experience (UX) to accommodate users with varying levels of technical proficiency [12]. Leveraging
lightweight Material Ul principles ensured that the application was accessible and familiar to the end-
users, while the integration of different measurement systems and minimal user input requirements
[13] addressed the diverse needs of naval operations.

4.4 Architectural Development

The application’s architecture was meticulously planned to encompass several key components: a
user-friendly interface, a Redux-based storage model for in-app information management, an encrypt-
ed storage solution for sensitive data [8], and a modular math model module for easy updates and
scalability [14].

4.5 Integration and Testing

Critical to the development process was the integration of encrypted constants and the mathematical
model module, ensuring that the application could securely and accurately perform the required calcula-
tions. Rigorous testing phases, including user feedback sessions [15], were conducted to refine the appli-
cation’s functionality and usability, ensuring reliability under various operational scenarios [16].

5. Technical architecture

The technical architecture of the mobile React Native application for the Ukrainian Navy is a tes-
tament to modern software engineering principles, designed to meet the rigorous demands of military
operational planning and execution. This section provides an in-depth look at the application’s archi-
tecture, highlighting its modular design, integration of secure data handling practices, and the adoption
of user-centered design principles.

5.1 Application Structure

The application is structured around several core components (Fig. 1), each serving a distinct
function within the broader system:
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— User Interface (Ul) and Mathematical Consideration for Error Minimization: Developed with
an emphasis on simplicity and ease of use, the Ul leverages lightweight material design principles to
ensure accessibility and familiarity for users of diverse technical backgrounds. This design choice not
only facilitates rapid adoption but also guarantees the application’s responsiveness and reliability
across a wide array of devices, including low-end hardware frequently encountered in challenging op-
erational environments.

Malva Alcea

User Interface

Interface for
Encrypted Constants

Storage Module

Math Model Module

Instant storage for
[ Project Screen ] the Application runtime

Encrypted Storage for saved projects
and math model constants data

[ Hit Screen ]

[ Results Screen ]

[ PDF Report Generator Screen ]

Fig. 1. Application structure (compiled by the authors)

To further refine the UI’s effectiveness, especially when user is under the stress, we introduced a
mathematical model to minimize the probability of input errors. The model considers the quadratic
relationship between the probability of correct input, the number of input fields, and the user’s current
state—from relaxed and concentrated (0) to highly stressed (100), potentially leading to more human
errors.

The probability P of correct input is modeled as a function of the number of input fields N and
the user’s state S, with the equation:

P=aN’+b(NS)+c.

Where: aN? —represents the base effect of the number of input fields on the probability of correct in-
put, assuming a quadratic relationship. This suggests that as the number of fields increases, the com-
plexity and the likelihood of errors increase quadratically.

b(NS) — models the interaction between the number of input fields and the user’s state, indicating
that stress levels can alter the impact of the number of fields on error probability.

c — is the baseline probability of correct input, adjusted for factors not directly related to the
number of input fields and the user’s state.

This mathematical approach underlines our commitment to creating a Ul that not only prioritizes
user-friendliness and accessibility but also actively mitigates the risk of input errors through intelligent
design and user understanding. This ensures that the application remains a reliable tool, especially in
high-stakes environments where every input counts.

— Storage Module: The application employs a robust Storage Module (Fig. 2), integrating a Re-
dux-based state management system with an EncryptedStorage module to optimize data handling and
security. This dual-component framework is pivotal in maintaining operational data integrity and user
confidentiality.
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Storage_Module

ProjectsListState ProjectState AuthUnsafeState AuthSafeState

Fig. 2. Storage Module top hierarchy storage (compiled by the authors)

— State Management with Redux: The application’s state, represented by S, is managed through a
Redux framework, where S=f(R, A). Here, R denotes the rootReducer combining various data slices
like project and authSafe, and A represents actions dispatched to manipulate the application’s state.
This setup (Fig. 3) ensures a predictable state evolution and facilitates the efficient management of in-
app data such as calculations and user sessions.

AuthUnsafeState AuthSafeState

-boolean loggedin

-string pinCodeHash
-string sdPassword

-string salt
-string sdDBEncrypted
-string lastSeenDate

-boolean sdEncrypted
-boolean sdCardinside

+login(hash : string, pin : string, salt : string) : : void
+changePinCode(newPin : string) : : void

+setTimeAuto(isActive : boolean) : : void
+setSDDBEncrypted(sdDBEncrypted : string) : : void

+logout() : : void
+setSdPassword(sdPassword : string) : : void

+setSdEncrypted(sdDBEncrypted : string, sdPassword : string) : : void

uses U%E:‘S
checkSDCardThunk copySDCardDBThunk
+checkSDCard() : : boolean +copySDCardDB(sdPassword : string, password : string) : . string

Fig. 3. Left — Auth based storage. Right — Encrypted storage (compiled by the authors)

— Encrypted Storage for Data Security: Sensitive data is secured using EncryptedStorage, denot-
ed by E(D), where D represents the data to be encrypted. The encryption process is governed by
E(D)=Enc(K,D), with K being the encryption key derived from user credentials and application con-
stants. This mechanism ensures that all critical data, including saved projects and constants, is en-
crypted at rest, enhancing data confidentiality and protection against unauthorized access.

— Optimized Data Handling: The application’s data slices (Fig. 4), such as projectsListSlice and
projectSlice, facilitate targeted data operations, enabling efficient and secure data manipulation. The
actions within these slices, such as adding or removing projects, are mathematically represented by
S’=S+AD, where S’ is the new state, S the initial state, and AD the change in data due to the action.

— Mathematical Model Module and Probabilistic Impact Assessment: The core of missile target-
ing calculations within the “Malva Alcea” application is encapsulated in a Mathematical Model Mod-
ule, which employs a sophisticated probabilistic graphical model (PGM) framework. This module in-
tricately models the dependencies and interactions between various parameters, including warship
types, positions, missile types, and environmental conditions, as outlined in the HitState datatype and
its dependencies.

The PGM is structured with vertices representing the random variables of the model, such as the
number and type of warships (Warship), launchers (Launcher), and fighter jets (FighterJet), alongside
the engagement conditions like distance, visibility, and electronic warfare effects. Directed edges in
the graph signify the conditional dependencies between these variables, offering a comprehensive rep-
resentation of the operational scenario.

Utilizing the principles of conditional probability, the model computes the joint probability dis-
tribution over these variables to estimate the expected outcomes of an engagement. The expected value
of destroyed or damaged ships, both core and security vessels, is derived through the factorization of
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this distribution, taking into account the compounded effects of each input parameter and their interre-

lations:
Where: E(Damage) — represents the expected value of damage or destruction inflicted on enemy war-

ships;
f(...) — denotes the conditional probability function encapsulating the complex interplay of factors
like ship type, launcher capabilities, and fighter jet support, conditioned on the prevailing environmen-

tal and engagement parameters;
N — is the total number of engagements or hits considered in the scenario.

ProjectsListState
-ProjectState([] projects

+addProjectToList(project : ProjectState) : : void
+removeProjectFromList{projectld : int) : : void

contains
ProjectState
-int id
-string name
-string src

-string createdAt
-string updatedAt
-HitState[] hits

+resetProject(projectData : ProjectState) : : ProjectState
+setProject(project : ProjectState) : : void
+removeHit(hitld : int) : : void
+updateProjectName(name : string) : : void
+updateProjectSre(src : string) : : void
+updateProjectCreatedAt(createdAt : string) : : void
+updateProjectUpdatedAt() : : void

contains

HitState
-intid
-string name
-boolean isFirstHit
-WarshipListState warshipsState
-LauncherListState launchersState
T -FighterjetListState fighterjetsState [

// L [ El \
has/ hés has

WarshipListState 47 }\7

| ; LauncherListState
-Warship[] warships | FighterjetListState
-int orderRadius -Launcher[] launchers Fighterjetr] fighterjets
- I
-boolean ewEnabled -string correctRocketProbability | ¢ ¢
-boolean autoMarkingenabled |
includes includes includes
Warship Launcher Fighterjet
-int id -intid -int id
-string warshipType -string launcherType -string fighter]etType
-string warshipPosition -int amount -int amount
-boolean selectedAsDestroyed -int timeBetweenShots -string aimingType

Fig. 4. Projects storage and processing structure (compiled by the authors)
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N
E(Damage) = Zf (ship,, launcher,, fighterJet, | EP .
i=1

This modular approach ensures that the mathematical logic underlying missile targeting calcula-
tions is both robust and adaptable. It allows for seamless updates or replacements of the model to ac-
commodate new data, insights, or operational requirements without impacting the application’s broad-
er functionality. Thus, the Mathematical Model Module stands as a testament to the application’s
commitment to precision, adaptability, and the nuanced understanding of modern naval engagements.

— Middleware Integration: Bridging the gap between the mathematical models and the encrypted data stor-
age is a custom middleware layer. This component ensures secure and efficient access to the necessary constants
and parameters, feeding them into the mathematical module as required for each calculation.

5.2 Modular Design and Scalability

Adopting a modular design philosophy has facilitated the separation of concerns within the appli-
cation, allowing for independent development, testing, and updating of individual components. This
approach not only enhances the maintainability of the system but also enables scalability, as new fea-
tures or improvements can be integrated with minimal impact on existing functionality or even some
modules can be reused in future integrations.

5.3 Security and Performance Considerations

Security is paramount in the application’s architecture, with encrypted storage and secure data
handling practices implemented to protect sensitive information. Performance considerations have also
been a priority, with optimizations ensuring that calculations are completed swiftly and efficiently,
even on less capable devices, to support timely decision-making in operational scenarios.

6. User experience, feedback and operational impact

The deployment of the React Native application for missile targeting calculations within the
Ukrainian Navy marked a significant shift from traditional manual methods to a technologically ad-
vanced approach. This section delves into the user experience and feedback gathered during various
phases of implementation, and evaluates the operational impact of the application on naval defense
strategies.

6.1 User Experience and Feedback

The application was designed with a focus on intuitive user interfaces (Ul) and seamless user ex-
periences (UX), catering to officers with varying levels of technical proficiency. Utilizing a light-
weight material Ul ensured the application was accessible and familiar, significantly reducing the
learning curve for new users. Feedback sessions conducted at each development milestone played a
crucial role in refining the application’s features and usability. Officers from diverse ranks and back-
grounds provided insights that led to iterative enhancements, ensuring the application met the end-
users’ needs effectively.

Key improvements made from user feedback included the optimization of measurement system
integrations, allowing users to input data in various units without needing conversions. This feature
was particularly appreciated for its inclusivity of different naval operation standards and its contribu-
tion to minimizing input errors.

6.2 Development Outcomes and Technical Specifications

The “Malva Alcea” application has undergone rigorous development phases, resulting in a highly
optimized tool tailored for naval defense operations. The application’s responsiveness and reliability
have been thoroughly tested across various scenarios, ensuring its effectiveness even in the most de-
manding conditions.

For optimal performance, the application has been designed to run efficiently on a wide range of
Android devices, with the following minimum specifications:

— Operating System: Android Version 9.0 or higher;

— Processor: Quad-Core 2.0 GHz or higher;

— RAM: 4 GB or more;

— Storage: At least 200 MB of free space;

— Screen Resolution: 1280x720 pixels.

These specifications ensure that “Malva Alcea” remains accessible to users with varying hard-
ware capabilities, from high-end to lower-tier devices, without compromising on performance or user
experience..
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6.3 Operational Impact

The illustration of the development of the Ukrainian Armed Forces’ naval potential using React
Native information technology is demonstrated through the use of the developed Malva Alcea applica-
tion. The results of the missile strike decision-making against enemy surface targets for various tacti-
cal situations are presented, summarized by solving 9 typical tasks shown in Table 1. Tasks 1-6 be-
long to the first type, which allow obtaining results of missile strike effectiveness calculations with
determined forces (units). Tasks 7-9 belong to the second type, which allow obtaining calculation re-
sults for a specified unit of forces when destroying enemy surface forces with a given effectiveness.

Table 1

Time spent on every task by each respondent for (compiled by the authors)
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As a result of the Malva Alcea application testing, Table 1 summarizes 9 types of users of differ-
ent training levels who participated in the calculation experiment for missile strike preparation. Users
1 and 2 are proficient in the calculation methods for planning operations (combat actions) with the use
of cruise missiles and can perform calculations independently using this methodology. Users 3 and 4
are familiar with the calculation methods included in the methodology but had not performed calcula-
tions independently before. Users 5 to 9 had various levels of training but were acquainted with the
calculation methods before the experiment and conducted the calculations under the guidance of a
specialist.

During the first stage of the experiment, task calculations were carried out according to a defined
methodology but using a calculator, with the execution time shown in Table 1. In the second stage of the
experiment, all users were introduced to the Malva Alcea software, and it was proposed to perform the
calculations of the same tasks under the condition that users would input the initial data through the ap-
plication interface. The systematized results of the numerical experiment are presented in Table 2
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Table 2
Comparison of all and average time spent on solving tasks (compiled by the authors)
Respondent 1 2 3 4 5 6 7 8 9
Time for solving all tasks | 4 565 | 935 | 0.880 | 0.921 | 0.972 | 0989 | 1 | 0.884 | 0.855

(1 is max time)
Average time for solving
one task (1 is max time)
Time for solving all tasks
with the software 0.829 | 0.853 | 0.902 | 0.902 1 1 1 0.951 | 0.902

(1 is max time)
Average time for solving
one task with the software 0.8 0.8 0.8 0.8 1 1 1 0.8 0.8
(1 is max time)

0.569 | 0.938 | 0.876 | 0.923 | 0.984 1 1 0.892 | 0.861

Additionally, it was determined that due to the complex calculation method involved in preparing
missile strike data, many errors were made by all respondents. In obtaining solutions for the first vari-
ant of tasks, 21 mistakes were made, accounting for 39% of the total number of tasks. In the calcula-
tions for the second variant of tasks, 21 mistakes were made, accounting for 77% of the total number
of tasks.

The use of the Malva Alcea software in combat operations and during training allows for a signif-
icant reduction in calculation time and greatly reduces the risk of making errors during calculations
and inputting initial data.

7. Challenges, solutions and future directions

The journey of developing the React Native application for the Ukrainian Navy was not without
its challenges. Each obstacle presented an opportunity for innovation, leading to solutions that not only
addressed immediate problems but also laid the groundwork for future enhancements.

7.1 Overcoming Development Challenges

Security and Data Integrity: One of the foremost challenges was ensuring the security and integ-
rity of encrypted data, crucial for maintaining operational secrecy and reliability. The solution in-
volved implementing advanced encryption methodologies and secure storage practices, ensuring that
sensitive data remained protected while still accessible for necessary calculations.

Adaptability and Scalability: Ensuring the application’s adaptability for future updates was an-
other significant challenge. The project’s architecture was designed with modularity in mind, allowing
for the seamless integration of new mathematical models and updates without compromising the core
functionality.

User Interface and Experience: Developing an intuitive UI/UX that could cater to users with var-
ying levels of technical proficiency under high-stress conditions was crucial. The application em-
ployed a lightweight material Ul and minimized user input requirements, significantly reducing the
learning curve and potential for input errors.

7.2 Future Directions

Integration with Broader Defense Systems: Looking ahead, there are plans to integrate the appli-
cation with larger situational awareness and defense platforms. This integration aims to provide a
more holistic view of operational readiness and enhance decision-making capabilities at strategic lev-
els.

Expansion to Other Platforms: While the current application is tailored for Android devices,
there is potential for expansion to i0OS and Windows platforms. This would ensure wider accessibility
and usability across different devices used within the naval forces.

Incorporating Al and Machine Learning: Future iterations of the application could benefit from
incorporating artificial intelligence and machine learning algorithms. These technologies could offer
predictive analytics, enhance calculation accuracy, and provide real-time tactical recommendations
based on dynamic operational data.

8. Conclusion

This paper embarked on a journey to explore the transformative potential of a React Native-based
mobile application in revolutionizing missile targeting calculations for the Ukrainian Navy. By transi-
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tioning from traditional, manual methodologies to a digital framework, this initiative aimed to signifi-
cantly enhance operational efficiency, accuracy, and user engagement in critical defense scenarios.

8.1 Synthesis of Key Arguments

The development and deployment of the mobile application underscored the critical need for
technological innovation within military operations. The React Native framework was pivotal in creat-
ing an intuitive, reliable, and scalable solution that addressed the inherent limitations of manual calcu-
lations, including time-intensive processes and the high risk of human error.

8.2 Evaluation of Impact

The application’s impact on the Ukrainian Navy’s operational capabilities has been profound. By
reducing calculation times from 1.5 hours to mere minutes and minimizing the potential for errors, the
application has not only streamlined operational planning but also ensured a more effective allocation
of missile resources. User feedback has highlighted the application’s usability and precision, reinforc-
ing its value in high-stakes defense environments.

8.3 Recommendations for Future Research and Development

While the application represents a significant advancement, there is an ongoing need for further
research and development to expand its capabilities and integration. Future work could explore:

— Integration with broader situational awareness and command-and-control systems, enhancing
decision-making processes at higher operational echelons.

— Adaptation to other platforms such as iOS and Windows, broadening accessibility and usability
across different devices and operational contexts.

— Continuous user engagement and feedback loops to refine UX/UI designs, ensuring the applica-
tion remains intuitive and responsive to the evolving needs of naval operations..

8.4 Final Reflections

The journey from conceptualization to implementation of the React Native application for missile
targeting calculations encapsulates the dynamic interplay between technology and military strategy.
As we move forward, the continuous iteration and innovation in such digital tools will remain para-
mount in bolstering defense capabilities, not just for the Ukrainian Navy but for military operations
worldwide.

In conclusion, “The Digital Admiral “Malva Alcea” stands as a testament to the power of digital
transformation in the military domain, offering a blueprint for future endeavors in defense technology
and operational excellence.
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