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Modern distributed systems are made up of various software components with complex 

interactions and many configuration settings. Such complex systems are based on nodes and pods, 

often created using advanced mechanisms for automated management of computing and 

information resources. 

Anomalies mostly cause performance bottleneck problems in distributed systems. Performance 

anomalies are data from measurements of performance metrics that do not correspond to expected 

behavior. 

Such problems that arise during the operation phase of distributed structures can be detected 

using anomalies in data measurements. 

Thus, the metrics are differentiated to define scores to measure performance bottlenecks in 

distributed structures. These include performance metrics at the application and system levels. Let's 

consider them in more detail. 

Application-level performance metrics. This includes two key metrics such as throughput and 

response time. 

Throughput allows you to determine the speed of work performed. Throughput refers to the 

number of requests (messages) that the system can process per unit of time. For example, in the 

case of studying transactions in databases, throughput can be understood as the number of 

executions per second. 

Response time is when it takes for the system to process a request (or message) and send a 

response back to the client. Such a delay can also mean the time to perform some operation - for 

example, a database query or an application request to a service in a distributed structure. 

Also important are the metrics that are defined at the system level. This includes indicators of 

resource usage. At the same time, the saturation of some system resources often causes undesirable 

effects on system performance and allows for diagnosing bottlenecks in distributed structures.  

Also important are resource consumption metrics that can provide insight into what is limiting 

system performance. 

Thus, the problem of studying performance bottlenecks in distributed structures is mainly at the 

stage of their operation, where the choice of the research object is of great importance. Such an 

object of study can have a single-level or multi-level structure. 

In this regard, the problem in studying performance bottlenecks in distributed systems is to 

localize the place and determine the degree of reduction in a load of any component. At the same 

time, the following components are determined based on the client-server architecture. 

So, the client part is a system component (or resource) responsible for generating and sending 

requests to objects in a distributed structure. 

The server part represents a system component (or resource) that processes requests. 

Depending on its architecture, the server part may include one or more components. So, it is 

necessary for single-tier systems to search and determine the localization of the performance 

bottleneck. 

For multi-tier systems, the level at which there is a limitation in the performance of the 

distributed structure is determined. 

 

  


