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Formation of vector representations. For each neural network model, saved in the library, additionally 
is formed its vector representation (embedding). This feature vector is linked to a specific system state Si, the 
load pattern on which the model was trained.

The vector can include various statistical metrics of the training dataset (mean, variance, entropy, correlation 
dimension, etc.). However, for determining some of them, such as the correlation dimension by the Grassberger – 
Procaccia method [3] is required a large number of samples and the calculation process itself can take additional 
time, reducing the operational efficiency.

Most naturally to use as a vector the dataset on which the model was trained or its part. Here various options 
are possible. The simplest is the use of a vector, built from the first or last samples of the training set, with 
dimensionality equal to the number of features in the model (window size).

Vector search for a new pattern. Upon the system’s transition to a new state Si + 1 and the arrival of the first 
utilisation data, before the readiness of a dataset for training a new model, the following actions are performed:

1.	 Based on these data, the feature vector of the current pattern is determined.
2.	 A search in the vector database is conducted by the metric of scalar product, cosine similarity, Euclidean, 

Manhattan distances and other metrics for finding a certain number of the closest vectors by the nearest neighbours 
method (k-NN).

3.	 Previously trained neural network models, corresponding to the found vectors, are extracted from the library.
Construction and use of an ensemble predictor. The found models are used to construct an ensemble 

predictor for the current state. The weights of models in the ensemble can be determined:
  • by distance (inversely proportional to the distance between the vector of the current pattern and the vector 

of the found model);
  • quality of the found models (inversely proportional to the errors of the models at the validation stage);
  • a hybrid option using both distances and validation errors simultaneously.
The resulting forecast is formed as a weighted sum of the forecasts of individual models of the ensemble.
Training a new model and updating the database. In parallel with the operation of the ensemble predictor, 

the system continues to accumulate data for the new state. As soon as a sufficient amount of data (samples) 
has been accumulated, the standard process of training a new local model by the DLANN method is launched. 
After successful training:

1.	 The new model together with metadata is saved into the library.
2.	 For it, a vector representation is determined based on the training sample (sample elements, metadata, 

statistical parameters).
3.	 This vector is added to the vector database and linked to the new model.
Forgetting mechanism. In the process of the system’s operation, new models and data accumulate in the 

vector database. A forgetting mechanism can be implemented, which allows limiting the number of semantically 
close models, leaving only the best models, with minimal validation error.

Model system
Model system consists of a set of computational modules, on which operate instances of application soft-

ware, between which is carried out balancing of external requests. For request generation is used a load system, 
allowing to set load and receive statistics on processed requests. The system supports a scaling mechanism 
(state change). In fig. 2 is presented a diagram of the model system. For managing service configurations is 
used the Infrastructure as a Code (IaC) approach in which service configurations are described in YAML files.

Fig. 2. Diagram of the model system


