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Topic: 
Decomposition of Stream Processing Applications for Optical Implementation 
 
Description: 

In current data center networks, stream processing has become the dominant paradigm for large-scale 
analytics, enabling high-throughput and low-latency processing of data as it is generated. It incurs significant 
energy costs due to digital accelerators, e.g., CPU, while optical computing is an unconventional technique, 
promising an alternative in terms of energy efficiency in data processing and analytics tasks. However, 
decomposing a concrete stream processing application to the stream primitives, e.g., aggregation, and 
mapping them to the optical primitives, e.g., averaging, are challenging. 

The thesis aims to build a decomposition model via concrete streaming tasks, e.g. traffic characterization [1], 
evaluate digital and optical implementation for one representative operator, and analyze when optics can 
benefit in terms of energy consumption. 

Requirements: 

No optics/physics prerequisites required; Fundamental knowledge of data stream processing and programming 
skills (e.g., Python) required 
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