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Abstract: The object of development is a virtual assistant for the company's support service based on a local
LLM.

The aim of the work is to create a virtual assistant for the company's support service based on a local LLM to
improve customer service efficiency and reduce support costs. The main result of the work: a virtual assistant
for the company's sup-port service based on a local LLM with user registration and authentication, a chat inter-
face, a knowledge base, and integration with a ticket management system.
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BUPTYANbHbIA MOMOLLHUK CNYXBbl KOMMAHUN HA BA3E IOKANTbHOW LLM

Kypouka KoHcTtaHTuH CepreeBuy,
ApuctoT boBane [iunomba

AHHoTaumsa: O6bekToM paspaboTku SBMSETCS BUPTYarbHbIA MOMOLLHUK CryXObl NOAAEPXKKM KOMMaHUM Ha
6ase nokansHo LLM.

Llenb paboTbl: co3aaHme BUPTYanbHOrO MOMOLLHMKA CRyObl NOAAEPXKM KOMMaHUK Ha 6a3e nokanbHoi LLM
ANS NOBbILLEHNS 3hPEKTUBHOCTI OOCNYXKMUBAHUS KIMEHTOB U CHUXEHWUS 3aTpaT Ha NOAAEPKKY.

OcHoBHOM pe3ynbTat paboTbl: BUPTYanbHbI NOMOLHKK CRyXObl NOAAEPXKKM KOMNaHUN Ha 6ase NokanbHoM
LLM ¢ perucTpauuen n ayteHTudukaLmen nonb3osatenen, yat-nHrepdencom, 6asoit 3HaHUin 1 MHTErpaLme
C CUCTEMON ynpaBneHus 3asiBkamu.

KnioyeBble cnoBa: BUPTYyasnbHbIil MOMOLLHWK, nokanbHbIi LLM, cnyxba nogaepxku, obpabotka ecTecTBeH-
HOro A3blka, YaT-60T, nogaepxka knmeHTos, TinyLlama.

The architecture of ASSIST-NEXUS is designed to be modular, scalable, and maintainable, following
best practices in software engineering and system design. The system is built using a microservices architec-
ture, with each component responsible for a specific aspect of the virtual assistant's functionality (Figure 1).
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Fig. 1. Modular Architecture Diagram of Assist-Nexus

1 High-Level Architecture

The high-level architecture of ASSIST-NEXUS consists of the following key components:

- Frontend (Angular): The frontend is responsible for rendering the user interface and handling user
interactions. It communicates with the backend via HTTP requests and WebSockets for real-time updates;

- Backend (FastAPI): The backend is responsible for processing user re-quests, interacting with the
LLM and database, and returning responses to the frontend. It is implemented as a set of RESTful APIs and
WebSocket endpoints;

- LLM Service (TinyLlama): The LLM service is responsible for generating responses to user inquir-
ies. It is implemented as a separate microservice that ex-poses an API for text generation, allowing it to be
scaled independently of the main backend;

- Database (MongoDB Atlas): The database is responsible for storing user data, conversation histo-
ry, and knowledge base articles. It provides persistence and data retrieval capabilities for the application;

— Cache: The cache is used to store frequently accessed data, such as user sessions and
knowledge base articles, reducing database load and improving response times;

- Search Service: The search service is responsible for indexing and searching knowledge base arti-
cles, providing fast and relevant search results for user inquiries;

- Analytics Service: The analytics service collects and visualizes metrics on system performance,
user interactions, and assistant effectiveness.

2 Component Interaction

The interaction between components follows a structured process to ensure smooth communication and
efficient handling of user requests.

The user initiates interaction through the frontend, sending a request in natural language via the chat in-
terface. This request is transmitted to the backend through an HTTP request or WebSocket message, ena-
bling real-time communication.

Upon receiving the request, the backend performs several key tasks. First, it authenticates the user and
verifies their permissions to ensure secure access. It then retrieves the conversation history from the data-
base, allowing continuity in dialogue. Additionally, the backend searches the knowledge base for relevant arti-
cles using the search service, ensuring the response is enriched with available information. Once all neces-
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sary data is gathered, the backend forwards the user request, conversation history, and relevant knowledge
base articles to the LLM service for processing.

The LLM service analyzes the provided input and generates a response by considering the user’s que-
ry, conversation context, and knowledge base references. This ensures accuracy and relevance in the assis-
tant’s reply.

The backend receives the generated response and executes several additional operations. It stores the
user request and assistant response in the conversation history to maintain a detailed record. Analytics data
on the interaction is also updated, providing valuable insights into user behavior and system efficiency. Finally,
the backend returns the response to the frontend for display.

The frontend presents the response to the user within the chat interface, completing the primary interac-
tion cycle.

In cases where the LLM service is unable to generate a satisfactory response, the backend creates a
support ticket within the ticket management system and notifies a human agent, ensuring that complex queries
are addressed effectively.

ASSIST-NEXUS uses MongoDB Atlas as its primary database (see Figure — 2) , leveraging its flexible
document-based data model, scalability, and high performance. The database is designed to store various
types of data, including user information, conversation history, knowledge base articles, and support tickets.

Fig. 2. Database Collections scheme
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2.3.1 Database Collections

The MongoDB database consists of the following main collections:

- Users: Stores user information, including authentication details, profile data, and preferences;

- Conversations: Stores the history of conversations between users and the virtual assistant;

- Messages: Stores individual messages within conversations, including both user inputs and assis-
tant responses;

- KnowledgeBase: Stores articles containing information about the company's products, services,
and policies;

- Categories: Stores categories for organizing knowledge base articles;

- Tickets: Stores information about support tickets, including the user who created the ticket, the sub-
ject, the description, and the status;

- Comments: Stores comments on support tickets, allowing for communication between users and
support agents;

- Notifications: Stores notifications for users, such as ticket updates and system announcements;

- Settings: Stores system-wide settings and configuration options;

- Analytics: Stores aggregated analytics data on system usage and performance.
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