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of the proposed approach and showed that when processing irregular and complex loads, hybrid proactive algorithms in 
a number of indicators are more effective than reactive ones.
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Introduction
Maintaining critical IT services in operational condition with a guaranteed level of service (service le­

vel objective, SLO) is one of the key tasks of the operation of modern digital infrastructure. The dyna
mic and often unpredictable nature of external load requires the use of complex automatic scaling (auto- 
scaling) mechanisms, capable not only of reacting to sharp load changes but also of predicting them [1].

Existing industrial solutions (Kubernetes HPA, AWS Auto Scaling, Azure Autoscale) are often based on 
threshold rules, not always effective under complex, non-stationary load profiles. Research approaches, using 
machine learning and time series forecasting, show high accuracy, but may require long training and are not 
sufficiently prompt in adapting to new, previously unseen load patterns. As an example illustrating the com-
plexity of the load profile in fig. 1 are presented data on user requests to the web server of the NASA Kennedy 
Space Centre in Florida on 6 July 19951.

Fig. 1. Example of external load

In previous work [2], the authors proposed a multi-model method DLANNLIB (dynamic local approximation 
by neural network models with library). For each system state (determined by the volume of allocated resources) 
in real time is built and saved into a library a local neural network model, trained on data of the current load 
pattern. Such a mechanism allows accumulating «experience» and using it for predicting the transition of the 
model system to other states.

This article develops the indicated approach, proposing to use a vector database for semantic search of models 
in the library based on the similarity of load patterns. This idea is applied to solve the key task: to ensure the 
proactivity of control at the beginning of a new state, when data for training a new model is still insufficient. 
But it is already possible to assess the similarity of the current situation with previously observed ones, select 
corresponding models from the library, prepare a predictor, and based on the forecast prepare a control decision.

Method of dynamic local approximation by neural network models  
with library and vector search of k-nearest models

The proposed development of the DLANNLIB method consists in the addition of a new component – a vector 
database, which helps implement the mechanism of search and selection of models from the library. The name 
DLANNLIB_kNM (dynamic local approximation by neural network models with library with k-nearest models 
vector search) will be used in the further exposition.

1NASA-HTTP // Internet Traffic Archive [Electronic resource]. URL: https://ita.ee.lbl.gov/html/contrib/NASA-HTTP.html (date 
of access: 09.09.2025).


