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本工作基于Apache ShardingSphere V5.0.0
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背景

q 现代网页应用需求
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q 关系型数据库仍是OLTP的主力军
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q 关系型数据库的特点
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现有解决方案

q 传统关系型数据库

q NoSQL数据库

q 新架构数据库

可扩展问题面向单机设计，资源有限

便捷性问题
Ø 缺乏完整的事务支持

Ø 缺乏完善的SQL支持

运维问题
Ø 需要更多时间验证

Ø 需要较高迁移成本



数据分片中间件

(a) Before Data Sharding
SELECT * FROM t_uesr WHERE uid=0;

SELECT * FROM t_user WHERE uid=1;

uid%2=0

(b) After Data Sharding
uid%2=1

SELECT * FROM t_user WHERE uid=0;
SELECT * FROM t_user WHERE uid=1; DS

DS0

DS1

q 基于现有关系型数据库，一个更为稳妥的方案
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帮助开发人员以单机版数据库的方式使用分片后的数据库!

q 数据分片中间件的工作原理
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q效率问题
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q运维问题
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q事务问题
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数据分片的难点

q复杂度问题
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q selection, aggregation, table join



我们的方案: Apache ShardingSphere

Apache基金会首个面向数据分片的
顶级开源项目

…

Data Sources

SQL Engine

Features Governor
Shard RW-Split Shadow

Encrypt Scale

Parser Router Rewriter Executor Merger

Adaptors

…
Config Manage

Health Detect

ShardingSphere-JDBC ShardingSphere-Proxy

D-transaction

open-
GaussMariaDBOracleSQL 

Server
Postgre-

SQLMySQL

q 功能完备
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q 效率高
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q 可拔插&可扩展
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Apache ShardingSphere的数据流

Governor
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ShardingSphere-JDBC 
Usage Scenarios

ShardingSphere-Proxy 
Usage Scenarios q ShardingSphere-JDBC使用场景
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q ShardingSphere-Proxy使用场景
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ShardingSphere-JDBC非常高效.



数据分片的关键概念

q 数据分片的类型
q 分片键和分片算法
q 逻辑表和真实表
q 数据节点, 例如：DS0.t_user_h0
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Table Sharding Data Source Sharding

t_user t_order
t_user_v0

t_order_v0

t_user_v1

t_order_v1

(a) Original Data Source with Two Tables

t_user

t_order

(b) Data Records in the Split Tables

t_order
oid0

oid1

uid0

uid1

t0
t1

t_user_v0
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t_user_h0
uid0 name0 age0 gender0

t_user_h1
uid1 name1 age1 gender1

t_order_h0
oid0 uid0 t0

t_order_h1
oid1 uid1 t1

(c) Types of Data Sharding

t_user_h0 t_order_h0

t_user_h1 t_order_h1

t_user_h0

t_order_h0

t_user_h1

t_order_h1

DS

DS
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SELECT * FROM t_uesr WHERE uid=0;

SELECT * FROM t_user WHERE uid=1;

uid%2=0

uid%2=1

DS0

DS1

分片算法分片键逻辑表

真实表

功能完备



分布式事务

q 针对不同的场景，提供三种类型的分布式事务
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q 使用数据分片下的分布式使用难点
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q ShardingSphere能让用户像使用单机版事务一样使用分布式事务
AppsApplication Program (AP)

Transaction 
Manager 

(TM)Resource 
Manager(RM)

(a) DTP Model
XA

Apps
RMAP TM

Sharding
Sphere

(b) ShardingSphere Acts as AP+TM

Transaction Manager (TM)

Transaction 
Coordinator 

(TC)

(e) BASE Transaction Model

Resource 
Manager 

(RM)
Seata Transaction Model

ShardingSphere

(d) Local Transaction

Apps ShardingSphere DS0 DS1

commit prepare

prepare

commit

commit

(c) XA Transaction

ok

ok

ok

ok

Phase 1

Phase 2

Apps ShardingSphere DS0 DS1

commit

rollback

commit

commit

rollback

rollback

功能完备和用户友好



DistSQL的配置管理

q 现有分片规则的配置
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完整的SQL引擎

q 所有功能都以可拔插的方式加入系统
q 支持几乎所有的SQL语句数据分片

可插拔&可扩展

q 基于ANTLR实现
q 是ShardingSphere的核心



完整的SQL引擎

q SQL Parser
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完整的SQL引擎

q SQL Rewriter
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SELECT oid FROM 
t_order ORDER BY uid

�� SELECT oid, uid AS 
ORDER_BY_DERIVED_0
FROM t_order ORDER BY uid

INSERT INTO t_order
(oid, xxx) VALUES (1, 
’xxx’),(2, ’xxx’)

INSERT INTO t_order_0 (oid, 
xxx) VALUES (2, ’xxx’)
INSERT INTO t_order_1 (oid, 
xxx) VALUES (1, ’xxx’)
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数据库粒度



完整的SQL引擎
q Result Merger
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实验

q 数据集
q Sysbench: 2000×~1ØÙÚÛ
q TPCC: 2002warehouses (1.2ØÙÚÛ)

q 对比系统
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q MySQL v5.7.26 (MS), PostgreSQL v10.17 (PG)
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q TiDB v5.2.0, CockroachDB v21.1.11 (CRDB)
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q Aurora MySQL v2.07.2 (AuroraMS), Aurora 
PostgreSQL v4.2 (AuroraPG)

q 衡量标准
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q 99th/90th Percentile Response Time (99T/90T)

q 实验环境设置
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实验

q 效率测试
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实验

q 可扩展性测试
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实验代码下载: http://ss4icde.urban-computing.com



188公司都说在使用ShardingSphere!

…



使用案例: 京东白条

q 京东白条是京东集团旗下的一款信用卡支付产品

q 6400个分片, 超过千亿条数据
q 带来价值:

q Û_§êëEìí

q ãîv4ïJ

MySQL官方使用案例: https://www.mysql.com/customers/view/?id=1461



Github: https://github.com/apache/shardingsphere
Homepage: https://shardingsphere.apache.org/
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