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Abstract:
The Internet is the backbone of critical global cyber infrastructure, and its continual phenomenal growth comes with increasingly stringent expectations on performance. Video dominates the Internet today, and accounts for nearly 80% of Internet traffic by some estimates. Delivering high quality video is critical to user engagement, and new demanding applications such as 4K and 360-degree video continue to emerge. The stringent performance requirements must be met despite the fact that users connect to the Internet using diverse access technologies (e.g., wired vs. LTE vs. WiFi), which often exhibit significant performance variability.

In this talk, I will begin by describing how video (e.g., Youtube, Netflix) is delivered over the Internet today, and the research challenges. I will discuss Oboe, a system that we have developed to auto-tune Adaptive Bit Rate (ABR) algorithms for Internet video streaming. Oboe achieves upto a 38% improvement in video delivery metrics over the state-of-the-art including Pensieve, a recently proposed approach from MIT based on reinforcement learning. I will also discuss Xatu, our new approach to prediction for Internet video streaming, which involves learning a neural network model across video sessions.  Evaluations using a large-scale dataset of real-world video streaming sessions show that Xatu can out-perform the state-of-the-art predictor (Carnegie Mellon’s CS2P) by 24%.  A broader theme of the talk is that while machine learning methods can play a useful role in optimizing Internet video delivery, it is important to complement them by insights from real-world measurements and data, consider pragmatic systems design approaches, and pay attention to potential biases that arise when analyzing data collected from deployed networked systems.
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