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We will describe the main blocks of the model system.
Block of computational modules. As computational modules is used Docker2. This solution allows creating 

computational modules (Docker containers), managing them, collecting various utilisation metrics. There are 
ready libraries (e. g., Docker SDK for Python), for working with Docker API Engine. Possible use of other 
solutions, e. g., Kubernetes clusters, etc.

Block of load balancing. As a load balancer across containers with instances of the application web ser-
vice is used HAProxy3, which allows automatically adding new instances to the load balancing. Previously in 
experiments was used load balancing by service name using the mechanism built into Docker, from which had 
to be abandoned due to uneven balancing when creating new containers.

Block of application web service. As a web application was decided to implement a microservice, based 
on the popular high-performance minimalist web framework Echo4, written in the high-level language Go5. 
Service instances implement functionality in the form of REST API, consisting of several REST endpoints, 
which process incoming HTTP requests from client systems (external load). Each endpoint is associated with 
a specific microfunctionality, which has a varying impact on computational resource consumption.

Block of load formation. As a load generator is used Locust6, written in Python7. Locust has less functio
nality compared to Apache JMeter8, simple to configure, allows describing load profiles in the form of Python 
classes, less demanding on resources, supports distributed configuration of instances, allows setting the load 
profile in the form of a function or in the form of pre-prepared data.

Load profiles
For generating synthetic profiles for Locust is written a Python script, which at input receives a description of 

stages in the form of a list of dictionaries, in which are defined the durations of stages, target functions, width 
of variance, function for changing variance and others. For generating profiles based on real data is implemented 
a Python script, which allows forming the structure of stages for launching load for Locust. At the initial stages 
of system development mainly were used simple synthetic profiles «ramp», «triangle», «trapezoid» and the 
same profiles with noise. It is worth noting that even simple profiles like «ramp» generate a sufficiently complex 
dependence of the target metric on time %CPU_Util, for various system states. For example, in fig. 3 and 4 
are presented user load profiles «triangle» and «triangle with noise».
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Fig. 3. Load profile «triangle», change the number of users over 1 h


