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Motivation PipeDevice Design

» Intra-host container communication Is » Hardware offloading
ubiquitous » Achieve isolation and eliminate CPU overhead
* Various applications, €.g., the sidecar proxy » Support various hardware with DMA engine, e.g., FPGA,
In service mesh, the mapper and reducer In smartNIC. and Intel IOAT
data-intensive frameworks |
. o . » Scalability
* The principle of proximity in container place-
ment » Keep the connection states in host DRAM and manage them
. entirely in software — avoid using the limited hardware
* Emerging more and more resourceful servers ESOUNCes
» |Inefficiencies of existing arts > Deployability
* Software approach (shared-memory network- » PipeDevice features a set of BSD socket-like APIs for
Ing) has either high memory overhead or high memory and communication to allow applications to be easily
CPU overhead ported
Hardware approach (RDMA) has scalability . PipeDevice currently exploits FPGA that has already been
Issues and Insufficient semantics deployed for accelerating various workloads
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Evaluation
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PipeDevice significantly reduces the CPU usage PipeDevice’s throughput remains stable at peak
while achieving the same throughput compared to while RDMA's decreases sharply due to cache

Baseline (kernel TCP) and FreeFlow TCP contention on RNIC



