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ARCHITECTURAL AND ENGINEERING ASPECTS OF INTEGRATING THE NOVITA Al
API INTO A WEB APPLICATION FOR IMAGE GENERATION

Povstiana Y., Lishchyna N., Surynovych O., Boiko L., Kachula I. Architectural And Engineering Aspects Of
Integrating The Novita Ai Api Into A Web Application For Image Generation. This paper investigates architectural and
software engineering approaches to integrating the Novita Al image generation service into a web-based application that supports
scalable and asynchronous request processing. The proposed solution is based on a clear separation of responsibilities between
frontend and backend components, where the backend handles validation, orchestration of long-running tasks, interaction with
external APIs, and data persistence. Communication is implemented using REST for synchronous operations and WebSocket-
based notifications for asynchronous updates, while resource-intensive tasks are executed through a queue-based mechanism to
prevent interface blocking. Integration with the Novita Al service is encapsulated within a dedicated service layer, ensuring
modularity, maintainability, and extensibility. An experimental evaluation was conducted to measure execution times of key
operations, including image generation, transformation, upscaling, and custom model training. The results confirm the effectiveness
of asynchronous processing and demonstrate that custom models improve output consistency at the cost of a minor increase in
generation time. The novelty of this study lies in the architectural justification of asynchronous API integration for Al-based image
generation with support for custom model training, validated through experimental performance evaluation.

Keywords: web application, software architecture, software engineering, generative models, API integration,
asynchronous processing.

Moscrana 10.C., Jlimuua H.M., Cypunosuu O.M., Boiikxo JI.C., Kauyxa I.M. ApxiTekTypHi Ta iH:keHepHi acniekTH
interpauii API Novita Al y Be63acTocyHok /1 reHepanii 300pakeHb. Y CTaTTi JOCHIIKYIOTECS apXiTEKTypHI Ta IHKEHEepHi
IiIXOIH 10 iHTerpamnii cepBicy TeHeparii 300pakens Novita Al y Be63acTOCYHOK, IO MIATPUMY€E MacIITab0BaHy Ta aCHHXPOHHY
00poOKy 3amuTiB. 3alpONOHOBAHE DIIIEHHS IPYHTYETHCS Ha UITKOMY pPO3MEXKyBaHHI BimmoBimampHOCTEH Mik frontend- Ta
backend-xommnonenramu, ne backend 3abe3nedye Bamigamito, OpKECTpaIlilo JOBIOTPHBAINX 3aBaHb, B3a€EMO/IIO 13 30BHIIIHIMHI
API Ta 30epexxenns mannx. OOMiH maHnMH peamizoBaHo 3 BukopuctanHIM REST mra cumxponnmx omepamiit i WebSocket-
CIOBIMIECHB YISl aCHHXPOHHUX OHOBJICHB, TOJI SIK PECYPCOEMHI 3aBJaHHs BUKOHYIOTECS depe3 YeproBUi MeXaHi3M, 1o 3armobirae
OnokyBaHHIO iHTepdelicy. InTerparis i3 cepsicom Novita Al iHKanCynp0BaHa B OKPEMOMY CEpBICHOMY MIapi, Io 3abe3mnedye
MOZYJIBHICTD, MiATPHIMYBAHICTh 1 PO3MIMPIOBAHICTh CHCTEMH. [IpoBeeHO eKcIeprMEeHTAJIbHE OI[IHIOBAaHHS Yacy BHUKOHAHHS
KIIFOYOBHX OIEpariif, 30KkpeMa reHeparii 300paxeHb, TpaHc(opMallii, alcKeiIiHry Ta HaBYaHHS KOPHCTYBAIBKUX MOJCIEH.
OTpuMaHi pe3ynabTaTd MiATBEPIKYIOTH €(EKTHUBHICTh ACHHXPOHHOI OOpoOKM Ta JEMOHCTPYIOTh, IO BHKOPHCTAHHS
KOPHCTYBAabKIX MOJENEH MiJBHIINY€ y3TOIKEHICTh PE3yIbTaTiB 32 paxXyHOK HE3HAUHOTO 301IbIIeHHS Jacy reHepanii. Haykosa
HOBHU3HA JJAHOTO JOCIIHKEHHS MOJIATAE B apXITeKTYpHOMY OOTpYHTYBaHHI aCHHXPOHHOI iHTerpanii API juis renepanii 300paxeHb
Ha OCHOBI MITYYHOTO IHTEJNEKTY 3 MiJTPUMKOIO HaBYAHHS KOPHUCTYBAI[BKHX MOJEINICH, MiATBEPHKEHOMY EKCIICPHMEHTAIHHOIO
OLIIHKOIO MTPOJ{yKTHBHOCTI.

KurodoBi ci1oBa: BeO 3aCTOCYHOK, IIporpaMHa apXiTeKTypa, IporpaMHa iHKeHepist, TeHepaTuBHI Mojeni, inrerpamis API,
ACHHXpPOHHA 00pOOKa.

Statement of the Scientific Problem. The rapid development of artificial intelligence technologies
has led to the widespread adoption of generative models in the creation of digital visual content. Such
models are extensively applied in design, marketing, e-commerce, education, and software development,
where there is a growing demand for fast and automated image generation based on textual descriptions.
However, standard generative models often fail to fully meet specific business requirements, particularly
in terms of accurately reproducing brand identity, corporate visual style, or highly specialized objects.

In this context, an important scientific and practical challenge is the integration of image generation
services into web applications with support for training and managing custom models. Of particular interest
are platforms that provide API access to generative models and support asynchronous request processing,
scalability, and reproducibility of results. This issue is directly related to the practical tasks of digital
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business transformation and the automation of visual content creation.

Analysis of Research and Publications. Study [1] presents a comprehensive survey of generative
diffusion models as a distinct class of deep generative algorithms, addressing their theoretical and
mathematical foundations, algorithmic modifications proposed in the literature, and the main directions of
practical application, particularly in image synthesis tasks.

The current state of research in the field of image generation is reflected in survey studies focused
on the comparative analysis of text-to-image and image-to-image generation approaches. In particular, [2]
provides a systematic review of the principal architectures of generative models, including variational
autoencoders (VAESs), generative adversarial networks (GANSs), and diffusion models, and analyzes their
advantages, limitations, and suitability for various application scenarios. Special attention is given to the
problem of preserving semantic and structural consistency of generated images, which is especially
important in tasks involving scientifically meaningful visual content.

Several applied works have proposed high-performance algorithms and software for analytical
processing and recognition of complex structured images [3]. Specifically, approaches combining efficient
contour extraction and raster processing demonstrate practical feasibility for real-time image analysis in
applied systems, highlighting the importance of algorithmic choices in overall system performance.

Comparative reviews of practical image generation services indicate that existing platforms differ
not only in synthesis quality, but also in terms of controllability, ease of integration into application systems,
support for custom models, and infrastructure scalability [4]. In this context, particular interest is directed
toward platforms that combine ready-to-use generative models with the capability for further training and
programmatic integration through standardized interfaces.

In technical documentation and overview materials [4-6], Novita Al is considered as an example
of such a platform, as it integrates a library of generative models, a GPU-based serverless infrastructure,
and support for asynchronous request processing via an API. These characteristics make such platforms
suitable for integration into scalable web applications with high request throughput. These sources are used
to describe the implementation context rather than as theoretical foundations.

Recent research has increasingly focused on architectural principles for deploying and integrating
machine learning services within cloud-native environments. In particular, the authors of [7] analyze design
approaches for cloud-native Al systems, emphasizing scalability, modularity, resource orchestration, and
performance trade-offs in Al service deployment. Their findings highlight the importance of service
decomposition, containerization, and asynchronous processing when integrating Al-driven functionalities
into web-oriented systems.

In contrast to predominantly theoretical studies, a separate group of works focuses on combining
the analysis of generative models with the investigation of engineering aspects of their integration into web-
based applications. In particular, one study [8] presents a structured overview of image-to-image generative
architectures, while another work [9] proposes a methodology for evaluating web API performance based
on response time, stability, and throughput, enabling the identification of architectural bottlenecks and the
justification of integration decisions.

Thus, existing research covers both the theoretical foundations of generative models and selected
aspects of their application in service-oriented solutions. However, despite the substantial body of work
devoted to generative models and platforms providing such services, issues related to the practical
integration of these platforms into web applications from the perspectives of software architecture and
asynchronous processing remain insufficiently systematized, which determines the relevance of the present
study.

Purpose of the Study. The purpose of this paper is to investigate approaches to integrating the
Novita Al service into a web application for image generation and custom model training, as well as to
evaluate the effectiveness of this approach from the perspective of practical application.

Presentation of the Main Material and Justification of the Research Results. To implement the
web application, a modern technology stack was employed, oriented toward scalability, maintainability,
and integration with external artificial intelligence services. The server-side component was developed
using the Laravel framework, which provides support for the MVC architecture, convenient interaction
with REST APIs, task queue mechanisms, and database integration. The client-side component was
implemented using Vue.js in combination with the Nuxt framework, enabling a component-based user
interface architecture, server-side rendering, and efficient routing. Data persistence is ensured through the
use of PostgreSQL as a relational database management system with support for transactions and complex
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queries. Asynchronous processing is implemented using Horizon queues, while event-driven
communication between the server and the client is realized through WebSocket connections (Laravel
Reverb). Containerization and environment reproducibility are ensured through Docker, using the Laradock

setup.

The system architecture is designed according to the principles of service decomposition and event-
driven interaction. The frontend is responsible for request formation and result visualization, whereas the
backend performs validation, process orchestration, and interaction with the external Novita AT API, while
computationally intensive operations are executed on the external service side. Such a distribution of

responsibilities minimizes coupling between components and enhances system scalability.

The interaction between system components is formalized in the form of a sequence diagram

illustrating the image generation process (Fig. 1).
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Fig. 1. Sequence diagram of the image generation process
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result, and event-based notification of the client upon completion. The use of an asynchronous processing
model prevents user interface blocking and ensures stable system operation under concurrent execution of
a large number of requests.

To experimentally validate the system’s functionality, a series of tests was conducted with the
execution time of the core operations being recorded. The study covered text-to-image generation, image-
to-image generation, background and text removal, image resolution upscaling, and custom model training.
All experiments were performed in a controlled environment with fixed software versions and a stable
network connection to minimize the influence of external factors. Each operation was executed multiple
times, and average execution times were calculated. Execution time was selected as the primary evaluation
metric due to its direct impact on user experience and system scalability in web-based Al applications.

The measurement results demonstrated that image generation and upscaling operations require
substantially longer execution times compared to editing operations, while custom model training is the
most resource-intensive process. This confirmed the appropriateness of employing asynchronous
processing for computationally heavy operations and synchronous execution for lightweight tasks. At the
same time, the system exhibited stable behavior, as the differences between the minimum and maximum
execution times remained within an acceptable range.

Table 1. Execution Time of Operations

Execution Time, mm:ss.ms
Operation

Minimum Maximum Average
Text-to-image 00:44.64 01:00.89 00:52.36
Image-to-image 00:49.32 01:13.97 00:54.06
Background removal 00:04.60 00:08.02 00:07.53
Text removal 00:3.56 00:7.35 00:04.74
Upscale 00:13.33 00:16.90 00:16.24
Custom model training 48:32.68 58:51.27 54:38.17

Particular attention was devoted to analyzing the impact of using custom models on generation
quality and execution time. For this purpose, a comparison was conducted between the results produced by
a standard model and those generated by a custom model trained on target-specific data (Fig. 2).
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Fig. 2. Comparison of models with identical settings
Figure 3 presents the results obtained under conditions of detailed tuning of the standard model.
Although the output quality improves, it still remains inferior to that of the custom model in terms of style

reproduction accuracy and preservation of proportions.
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Fig. 3. Comparison of models with different settings

Experimental results indicate that the use of a custom model increases the average image generation
time by approximately 5%; however, it significantly reduces the number of iterations required for manual
parameter tuning, which overall shortens the total time needed to obtain an acceptable result (Fig. 4).
Consequently, custom models improve the system’s efficiency in the long term, particularly in scenarios
involving repetitive tasks with fixed stylistic or branding requirements.
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Fig. 4. Diagram illustrating the impact of a custom model on image generation time

The conducted experiments confirm that the combination of an asynchronous architecture, event-
driven communication, and support for custom model training ensures not only the functional correctness
of the system, but also its engineering suitability for scalability and practical deployment. The proposed
approach enables the integration of artificial intelligence services into web applications without
compromising system stability, while maintaining a balance between performance, output quality, and
usability.

Conclusions and Prospects for Further Research. This study investigates an approach to
integrating the Novita Al service into a web application with support for asynchronous request processing
and custom model training. The proposed architecture provides scalability, stability, and controllability of
the image generation processes under varying load conditions. Although Novita Al is used as a
representative implementation case, the proposed architectural approach is applicable to other Al service
platforms that provide API-based access and support asynchronous execution.

The experimental results demonstrate that resource-intensive operations, such as image generation
and model training, are more efficiently handled using asynchronous processing, whereas lightweight
operations can be performed synchronously without negatively affecting the user experience. Although the
use of custom models slightly increases generation time, it significantly improves output quality and
consistency, while reducing the need for manual parameter tuning.
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The obtained results confirm the engineering feasibility of the proposed approach for practical
application in web-based systems for automated visual content generation. Future research should focus on
optimizing the model training process, supporting multimodal scenarios, and analyzing system behavior
under peak load conditions.
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