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Abstract Today many live broadcast platforms have been widely used, resulting in a large increase in network traffic. These
broadcast services began to operate under the peer-to-peer architecture, and most peer-to-peer live streaming systems often
sacrifice delay and cost in order to achieve high stability. The focus of live streaming is the real-time interaction between the
viewers and the live broadcaster or the real-time information of the live content. In this work, we propose a dynamic topology
maintenance strategy on a tree topology to control the system architecture and reduce transmission costs. Moreover, we also
use the buffer overlap decision mechanism to reduce the delay of live streaming, and the peer grading strategy to improve
system stability and reduce the impact when an upstream peer gets offline suddenly. In addition, for each peer we assigned a
backup peer to provide audio and video clips for that peer when it lost the upstream transmission peer. In this way, we enable
each peer to receive audio and video clips stably, reduce the delay between peers and servers, and improve the smoothness of
live video playback. The experimental results show that our proposed strategy can improve the streaming quality by 2%~5%,
and the delay by 15%~20% compared to ordinary peer-to-peer live streaming systems.

Keywords: peer-to-peer systems, live streaming, tree-based topology, peer backup
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