
  全球敏捷运维峰会 北京站 

演讲人：金戈 

基于K8S的高性能RDS实践 
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The story of our RDS 

The performance 

The service by k8s 

Agenda 
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Why RDS 
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Relational Database Service 
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Relational Database Service 
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• fast performance 

• cost-efficient 

• high availability 

Relational Database Service 

• easy to set up, operate and scale 
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导致数据库性能问题 

: 

fast performance 

应用、Schema、Index、SQL、执行计划、CPU、内存…… 

IO模型：(以online redo日志为例) 

• WAL：Write-ahead logging 

• Direct、sync、连续、512byte 

对存储的要求： 

• IOPS 

• Latency: QoS、Jitter 
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fast performance — 存储介质 

SSD 解救 DBA ？ 

• Principle of Locality 

• Shaving x off latency at every layer in the stack 
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fast performance — 存储介质 

NAND SSD / Flash 可以解决所有问题吗? 
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fast performance — 存储介质 

• Write amplification 

• Garbage Collection 

• IO Queue Depth 

•读/写 

•空盘/满盘 

•抖动 

NAND SSD / Flash 可以解决所有问题吗? 
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fast performance — 存储介质 

关注蓝线 

测试模型 

• point selects (single row) 

• range selects (multiple rows) 

• sum range selects (multiple rows) 

• order range selects (multiple rows) 

• distinct range selects (multiple rows) 

• row updates/deletions/insertions 

问题： 

蓝线为什么有两次下降？ 
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fast performance — 存储协议   
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fast performance — 存储协议 

SAS/SCSI NVMe 
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fast performance — 存储协议 

SAS/SCSI NVMe 

  

  

To reduce bottlenecks from legacy 
storage stacks, expect NVM Express to 
reduce latency overhead by greater 
than 50%  

vs 
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fast performance — 存储网络 

Faster Storage Needs a Faster Network 
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fast performance — 存储网络 
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fast performance — 存储网络 
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fast performance — 存储网络 

  

一个标准的数据传输操作 
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NVMf : allows the new high performance SSD interface, Non-Volatile Memory 

Express (NVMe), to be connected across RDMA-capable networks. 

fast performance — 存储网络 

  

• Zero-Copy 

• Kernel bypass 

• No CPU involvement 
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NVMf : allows the new high performance SSD interface, Non-Volatile Memory 

Express (NVMe), to be connected across RDMA-capable networks. 

fast performance — 存储网络 
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NVMf : allows the new high performance SSD interface, Non-Volatile Memory 

Express (NVMe), to be connected across RDMA-capable networks. 

fast performance — 存储网络 
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fast performance — NVMf 

• iSER 

iSCSI + RDMA + Infiniband 

• NVMf 

NVMe + RDMA + Infiniband 

(iSCSI Extensions for RDMA) 

(NVMe Over Fabric) 
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fast performance  

• Better utilization 

• Better scalability 

• Management 

• Fault isolation 

- capacity 

- rack 

- space 

- power 

分布式存储 
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fast performance — 分布式存储 

易用 

• 支持容量透明的 scale up/out 

数据安全 

• 支持多种冗余模式：mirror， raid 

易维护 

• 完善的 FA 机制 

• Online rebuild / Online increment rebuild  

• 可控制的 rebuild power 

优化  

• snapshot, compression 

• 基于最新存储技术进行优化 
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• fast performance 

• cost-efficient 

• high availability 

• security 

• easy to set up, operate and scale 
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cost-efficient 

Host/KVM/Docker 
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• fast performance 

• cost-efficient 

• high availability 

• security 

• easy to set up, operate and scale 

— NVMe+Infiniband 

— Docker 
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Kubernetes 

Kubernetes is an open-source system for automating deployment,  
scaling, and management of containerized applications. 

It groups containers that make up an application into logical units for easy 
management and discovery. Kubernetes builds upon 15 years of experience of running 
production workloads at Google, combined with best-of-breed ideas and practices from 
the community. 

http://queue.acm.org/detail.cfm?id=2898444
http://queue.acm.org/detail.cfm?id=2898444
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Kubernetes 
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• fast performance 

• cost-efficient 

• high availability 

• security 

• easy to set up, operate and scale 
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high availability 

Node1 Node2 Node3 Node4 

storage1 storage2 storage3 

High Normal Low High 

Master Master Slave Slave Backup Backup Master Master 

distributed storage 
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THANK YOU！ 


