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Motivation: Cost of consensus

A Consensus is an essential function in datacenters
A How can consensus be made inexpensive?
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Related work

A Speedig up consensus is an important problem
A Related work in networking, systems, HPC, etc.

A Specialized hardware caemove traditional limitations

SmartSwitch: Blurring the Line Between
Network Infrastructure & Cloud Applications

NetAgg: Using Middleboxes for Application-specific

[1] Zhang et al. Smartswitch: Blurring the line between network infrastructure On-path Aggregation in Data Centres

& cloud applications.| n Hot Cl ouddl4 Pk o M T i Revaor o
[2] Mai et al. NetAgg: Using Middleboxes for Application-Specific On-path
Aggregationin DataCentres.| n CoNEXT06 14 NetPaxas: Consensus at Network Spesd

[3] Dang et al. NetPaxos: Consensus atNetwork Speed.| n S OSRG0 15 _
[4] Poke et al. DARE: High-Performance State Machine Replication on
RDMANetworks.| n HPDCOG15.
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cConsensus In a Box

A Why?Consensus is expensive, but desired
A What? Atomic broadcast %22 2 { SS LIS NXQa& ¥

A How?Specialized processor on FPGA
A Tight integration with 10Gbpsetworking +deep pipelining

A Evaluation?Drop-in replacement foMemcached
GAUK %221SSLISNXQa NBLIX AOI
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Zookeeper from 10000ft
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Specialized processor architecture

DDR3

. DDR Memory
i  Controller :

A Inherent parallelism
A Tight integration
A Very fast orchip memory

1OGbpSTCP/| Atomic .}:
i Networking | Broadcast(Stat

Machine)

Main Memory Keyvalue Store

ConsensusinaBox | 3/18/2016 | 7



2 KIgd YF1Sa Ada 3J2

A Networking optimizations
A Lowlatency onchip buffers for RX path
A Datacenter and applicatieapecific knowledge

A Predictable behavior
A Fast locataches for common case behavior

Throughput
A Pipelined execution
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Deployment and Evaluation



Hardware platform

Xilinx VC709 Evaluation Board

SW Clients / FPGA

Other nodes SFP+m Reads
_m‘ Replicated
Other nodes -
etworkin Atomic key-value
roadcast store
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Evaluation setup
10Gbps Switch

 x

Clients

3 FPGA cluster

Comm. over TCP/IP

Comm. over direct
connections
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A Drop-in replacement foMemcachedwith
%221 SSLISNXRA NBLIX AOI dA

A Standard tools for benchmarkiniijpfnemcachel
A SimulatingL00sof clients | snsmots | 11



Latency ofKVS writeqconsensus)
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[1] Dragojevic et al. FaRM: Fast Remote Memory. | n NSDI 614.

[2] Poke et al. DARE: High-Performance State Machine Replication on RDMA Networks.| n HPDC®6 15 .

*=~We extrapolated fromthe 5 node setup for a 3 node setup and removed estimated client overhead.
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Predictable hardware performance
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Throughput overview

Million replicated KVS writes/s
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