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The ACS compares current data of average load across computational modules and forecast results for a spe-
cific system state and makes a decision on state change (scaling), depending on the achievement of threshold 
values of resource utilisation.

Architecturally, the system contains seven main modules, which are presented in fig. 6.

Fig. 6. Diagram of the ACS and the model system

The model IT service, load system, and ACS are described in detail by the authors in the article [2]. As the 
database is used SQLite10. The approach with vector search adds new components to the scheme – a vector data
base and a vector search module. As the vector database is used either a custom lightweight solution in Python, 
or the sqlite-vec extension11, or a ready-made vector database Qdrant12.

Monitoring module. The monitoring module is responsible for collecting performance metrics of the sys-
tem’s computational modules, as well as adding and removing new metrics (when the system state changes). 
To correctly collect metrics, the Joblib library13 was used, which allows for parallel queries and timely retrieval 
of metric values for all modules.

State change module. The state change module is responsible for sending control commands (which change 
the state of the controlled system) and monitoring the correctness of the state change.

Dispatch and decision-making module. The dispatch and decision-making module is the central one. It and 
the other modules are implemented in Python. At the initialisation stage, resource utilisation thresholds (system 
SLOs) are set, the achievement of which leads to a change in the state of the controlled system. Thresholds for 
adding (A) and removing (D) computational resources are set separately. Three control signals are used – the 
current value of resource utilisation, the forecast based on the model library, and the forecast based on the model 
trained for the current state. The resulting signal is determined as the maximum of the three signals. An acti-
vation mechanism for signals is introduced, which blocks or activates signals in the required sequence. This 
process is controlled by the parameters cool_reactive, cool_proactive, cool_proactive_lib. 
This mechanism determines the number of cycles during which no actions to change the state are performed in 
the system and which signals influence the change of the system state. A parameter is set that determines the 
number of data accumulation iterations for one state to create a model (M). A lead time (Z) is set – the number of 
forecast points into the future. In the main process, after the initialisation stage, a cycle is implemented, at each 
iteration of which the set of the computational modules of the controlled system is updated, the current values 
of computational module utilisation are obtained, and a decision is made to change the state of the controlled 
system. Metrics are collected with a period of ∼2 s. Historical data on the utilisation of each computational 
module for different system states are saved in the form of CSV files. In RAM, data on module utilisation for the 
current state are accumulated in a dictionary. Based on the most recently obtained data, in the main process, 
the average value across the set of computational modules is calculated. If the maximum of the three active 
signals exceeds the threshold for addition (A), a decision is made to add resources to the controlled system. If it 
is less than the removal threshold (D), a decision is made to remove resources. After a decision is made, a com-
mand is sent to the state change block. This process implements mechanisms for non-blocking interaction with 
processes that run in parallel to the main process, responsible for creating and training neural networks and 
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