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Real-time monitoring of stream processing 
 

Keywords: stream processing, runtime monitoring, real-time analytics 

Problem:  From social network analytics to gaming, fraud detection, and stock trading, streaming applications 
require the real-time processing of high-throughput, in-motion data. As streaming applications run 
continuously, they usually utilize a monitoring component that collects at runtime statistics about 
the query’s performance and health. These components are used by data engineers to keep track of 
performance metrics as well as by the system itself to optimize its components. 
 

Project:  The first goal of this project would be to create a monitoring component for stream processing that 
monitors not only performance statistics but also information about the input workload and data. 
For example, it would monitor the current data distribution, and frequent keys. Such a monitoring 
component can be used to adaptively optimize streaming engines, which is a topic our lab is actively 
working on [1].  
As monitoring can become a bottleneck since it involves updating and storing a set of statistics for 
every input tuple, the second part of the project will be dedicated to exploring some approximation 
techniques that make calculating statistics faster (e.g. sketches, sampling). 
 

Plan:  
1. Familiarize oneself with background work on stream processing. 
2. Implement a monitoring component. 
3. Extend the monitoring component to utilize approximation techniques. 

 
Available for: Master students that want to pursue a semester project or master thesis. 
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