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Optimizing Internet Transit Routing for Content Delivery Networks

Abstract:
Content Distribution Networks (CDNs) maintain multiple transit routes from content distribution servers to eyeball ISP networks which provide Internet connectivity to end users. Due to the dynamics of varying performance and pricing on transit routes, CDNs need to implement a transit route selection strategy to optimize performance and cost tradeoffs. In this paper, we formalize the transit routing problem using a multi-attribute objective function to simultaneously optimize end-to-end performance and cost. Our approach allows CDNs to navigate the cost and performance tradeoff in transit routing through a single control knob. We evaluate our approach using real-world measurements from CDN servers located at 19 geographically distributed IXPs. Using our approach, CDNs can reduce transit costs on average by 57% without sacrificing performance.
Existing System:
The dynamic nature of transit pricing and performance makes it challenging to optimize the cost and performance tradeoff. There are thousands of eyeball ISPs which are reachable via different transit routes and different geographical locations. Each choice of transit route for a particular eyeball ISP and geographical location has distinct cost and performance characteristics, which makes the problem of developing  a transit routing strategy challenging. Therefore, it is important for CDNs to carefully design and adopt a transit route selection strategy by analyzing the dynamically changing cost and performance tradeoffs.
To the best of our knowledge, the problem of optimal Internet transit routing for CDNs considering both cost and performance tradeoffs is not addressed in prior literature. Prior work on route selection has studied multi-homed access networks. Unlike multi-homed access networks, CDNs have multi-homed servers at IXPs (via multiple transit providers) which provide explicit control 

over content routing. The state of the art for transit routing at IXPs by CDNs does not use a fully automated approach. CDN operators mostly configure routing strategies manually to optimize cost and performance. Due to performance dynamics across thousands of access ISPs and numerous transit routes, it is practically impossible for CDN operators to manually achieve an optimal tradeoff between cost and performance.
Proposed System:
We present measurement, analysis, design, and evaluation of optimal transit route selection for CDNs. First, we present an approach to measure end-to-end performance across multiple transit routes simultaneously. We measure end-to-end performance as the delay between the CDN server located at an IXP and the end user. Second, we analyze the temporal and spatial dynamics of performance differences between multiple transit routes. Measuring performance differences across multiple transit routes allows us to characterize performance dynamics of Internet transit. Finally, we present our proposed approach for optimal transit routing. We formulate the transit route selection problem as using a multi-attribute objective function that optimizes cost and performance simultaneously. Using linear programming, we obtain tradeoff curves between cost and performance for various routing strategies. Our results show that CDNs can achieve significant cost and performance benefits using our measurement and optimization approach.
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