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Live media streaming applications over the Internet have gained popularity in recent 
years, with live streaming traffic expected to grow 15-fold by 2021. Users of these 
applications expect to receive media content as close to real-time and with as high media 
quality as possible. However, the Internet is a best-effort network, with no guarantees 
regarding available bandwidth and end-to-end delays. Using a dedicated infrastructure 
that can provide such guarantees can be costly, and therefore inviable for non-commercial 
or low-revenue applications. 
 
This thesis investigates the possibility of providing cost-effective solutions to live media 
streaming over the Internet, given the strict timing and quality requirements of distinct 
applications. The requirements of different classes of applications are examined, and 
state-of-the-art solutions are investigated to determined if they can satisfy these 
requirements. Maintaining quality-of-service under uncertainty, enabling low-latency 
many-to-many interaction and global scale live streaming are among the research areas 
that have not been sufficiently explored in the literature, and are the focus of this thesis. 
 
Our hypothesis is that self-adaptation, or the capacity of a system to modify its own 
behavior in response to changes in its operating environment, can be applied to live 
streaming, and help solve some of the existing problems found in the focused research 
areas. In this thesis, we propose novel self-adaptation techniques that can improve the 
distribution of live media content over the Internet. We evaluate our work through 
experimentation in simulated environments and compare it with state-of-the-art 
solutions. We show that the proposed techniques can help reduce latency, increase quality 
and reduce operation costs, when compared to the baselines.  
 

 
 

 
 
 

 


