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REZUMAT

Teza de masterat exploreaza impactul tehnologiilor fintech asupra industriei financiare globale,
evidentiind modul in care acestea au revolutionat gestionarea serviciilor financiare. Primul capitol descrie
ecosistemul fintech, accentuand beneficiile aduse, precum accesibilitatea, eficienta costurilor si
personalizarea serviciilor. De asemenea, subliniaza importanta arhitecturii bazelor de date in performanta
aplicatiilor financiare, analizdnd provocarile legate de consistenta, disponibilitate si securitate.

A doua parte a primului capitol ofera o analiza tehnica a diferitelor arhitecturi de baze de date
distribuite, atat omogene, cat si eterogene, inclusiv modele de tip Master-Slave si inel. Lucrarea s-a
concentrat pe patru arhitecturi principale: arhitectura omogena cu server centralizat, arhitectura omogena
Master-Slave, arhitectura neomogena cu server centralizat si arhitectura neomogena de tip Ring-Based.
Pentru fiecare arhitectura, s-a realizat atdt o analizd teoreticd, cit si o implementare practica folosind
tehnologii precum Java, Spring Boot, MySQL, si libraria Faker pentru generarea datelor necesare testarii.
Arhitecturile au fost modelate si implementate in prototipul distribuit pentru a obtine date relevante
privind performanta si rezistenta fiecdrei abordari.

Sistemul de testare a inclus mai multe aplicatii: aplicatia server pentru baze de date, aplicatia
server central care a servit drept intermediar pentru gestionarea cererilor cétre bazele de date, si aplicatia
client, care a fost utilizata pentru a simula diverse scenarii de acces concurent. Aplicatia client a generat
cereri HTTP catre serverul centralizat, care, la randul sau, a coordonat operatiunile asupra bazelor de date
distribuite. Toate aceste aplicatii au fost dezvoltate Intr-un mod flexibil, astfel incat parametrii de pornire
puteau fi modificati pentru a permite sistemului sd functioneze sub fiecare dintre modelele arhitecturale
propuse.

Studiul a analizat performantele a patru modele arhitecturale distribuite, utilizand cereri de tip
insert, get, update si delete pentru a evalua timpii de raspuns si consistenta acestora. Fiecare model a fost
testat in conditii similare, cu generarea unor cereri simultane pentru a simula activitati bancare complexe.
Rezultatele au fost sintetizate in tabele comparative care includ valori statistice relevante, cum ar fi
media, mediana, modulul, valoarea maxima, valoarea minima si dispersia.

Modelul Master-Slave (Modelul 2) s-a remarcat ca fiind cel mai eficient pentru majoritatea
tipurilor de cereri, avand timpi medii si mediane scazute, precum si o dispersie minimd. Acest lucru
indica o consistentd ridicatd si o performanta stabila.

Modelele omogene au avut o performanta mai consistentd si dispersii mai mici, demonstrand o
mai bund predictibilitate a timpilor de raspuns. Modelele eterogene, desi mai flexibile, au avut timpi

maximali ridicati si o dispersie mai mare, in special n cazul arhitecturii Ring-Based.



ABSTRACT

The master's thesis explores the impact of fintech technologies on the global financial industry,
highlighting how they have revolutionized financial services management. The first chapter describes the
fintech ecosystem, emphasizing the benefits it brings, such as accessibility, cost efficiency, and service
personalization. It also highlights the importance of database architecture in the performance of financial
applications, analyzing challenges related to consistency, availability, and security.

The second part of the first chapter provides a technical analysis of various distributed database
architectures, both homogeneous and heterogeneous, including Master-Slave and Ring-Based models.
The study focused on four main architectures: the homogeneous architecture with a centralized server, the
homogeneous Master-Slave architecture, the heterogeneous architecture with a centralized server, and the
heterogeneous Ring-Based architecture. For each architecture, both a theoretical analysis and a practical
implementation were conducted using technologies such as Java, Spring Boot, MySQL, and the Faker
library to generate the data needed for testing. The architectures were modeled and implemented in a
distributed prototype to obtain relevant data on the performance and resilience of each approach.

The testing system included multiple applications: the database server application, the central
server application that acted as an intermediary for managing requests to the databases, and the client
application, which was used to simulate various concurrent access scenarios. The client application
generated HTTP requests to the centralized server, which in turn coordinated operations on the distributed
databases. All these applications were developed flexibly so that startup parameters could be modified to
enable the system to operate under each of the proposed architectural models.

The study analyzed the performance of four distributed architectural models, using insert, get,
update, and delete requests to evaluate their response times and consistency. Each model was tested under
similar conditions, with the generation of simultaneous requests to simulate complex banking activities.
The results were synthesized into comparative tables that include relevant statistical values such as mean,
median, mode, maximum value, minimum value, and variance.

The Master-Slave model (Model 2) stood out as the most efficient for most request types,
featuring low mean and median response times as well as minimal variance. This indicates high
consistency and stable performance.

Homogeneous models demonstrated more consistent performance and lower variance, showcasing
better predictability in response times. Heterogeneous models, while more flexible, exhibited higher

maximum response times and greater variance, particularly in the case of the Ring-Based architecture.
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INTRODUCERE

Introducerea tehnologiei financiare, cunoscutd sub denumirea de fintech, a adus schimbari
semnificative in modul in care serviciile financiare sunt gestionate si oferite la nivel global. In contextul
digitalizarii rapide a economiei, fintech-ul a transformat nu doar experienta utilizatorilor, ci si modul 1n
care institutiile financiare isi desfasoard activitatea. Aplicatiile fintech au devenit esentiale pentru
facilitarea tranzactiilor rapide, accesibilitatea serviciilor financiare pentru un public larg si reducerea
costurilor operationale.

Lucrarea de fatd isi propune sd analizeze rolul arhitecturilor bazelor de date in functionarea si
performanta aplicatiilor fintech. Un accent deosebit va fi pus pe modul in care arhitecturile distribuite,
atat cele omogene cat si cele eterogene, pot influenta performanta, consistenta si disponibilitatea datelor,
esentiale pentru functionarea corecta a serviciilor financiare moderne. Prin aceasta cercetare, se va realiza
o analiza detaliatd a principalelor algoritmi folositi pentru distribuirea cererilor intr-un sistem de baze de
date distribuite, evidentiind avantajele si provocarile fiecarei abordari. Totodata, lucrarea va aduce in
discutie perspectivele de viitor ale tehnologiilor fintech si solutiile inovatoare care pot sustine dezvoltarea
continud a acestei industrii dinamice.

In cadrul lucririi au fost propuse patru modele arhitecturale pentru bazele de date distribuite,
fiecare avand particularitati unice. Aceste modele includ arhitectura omogena cu server centralizat,
arhitectura omogena Master-Slave, arhitectura eterogena cu server centralizat si arhitectura eterogend de
tip Ring-Based. Fiecare dintre aceste modele a fost analizat din punct de vedere teoretic si implementat
practic pentru a oferi o perspectiva detaliata asupra performantei acestora.

Sistemul implementat a inclus trei componente principale: aplicatia server a bazelor de date,
aplicatia server centralizat si aplicatia client. Aplicatia client a fost responsabild pentru generarea cererilor
HTTP simultane, simuland activitdtile bancare complexe. Serverul centralizat a gestionat cererile primite,
directionandu-le catre serverele bazelor de date, in functie de arhitectura utilizata.

Testarea modelelor arhitecturale a fost realizatd prin generarea unor cereri de tip insert, get, update
si delete, cu scopul de a evalua timpii de raspuns si consistenta acestora. Fiecare model a fost supus unui
set de cereri in conditii similare, analizand performanta acestora in raport cu cerintele industriei fintech.
Rezultatele testarii au fost sintetizate in tabele si grafice care oferd o imagine clara asupra performantei
fiecarui model.

Lucrarea oferd o contributie semnificativd in domeniul proiectarii sistemelor distribuite pentru
fintech, prezentand o abordare integrata ce include analiza, implementarea si testarea. Prin evaluarea
statistica detaliatd si comparatiile efectuate, se evidentiaza avantajele si limitarile fiecdrui model

arhitectural.
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