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OLTP & OLAP

The main distinction between OLAP vs. OLTP is the core purpose of each system. An OLAP system is designed to process

—
Iege amounts of data quickly, allowing users to analyze multiple data dimensions in tandem. Teams can use this data for
—~ i e

decision-making and problem-solving.

In contrast, OLTP systems are designed to handle large volumes of transactional data involving multiple users. Relational
e T e e ey e s e s e PR

databases rapidly update, insert, or delete small amounts of data in real time. Most OLTP systems are used for executing
e —

transactions such as online hotel bookings, mobile banking transactions, ecommerce purchases, and in-store checkout. Many

OLAP systems pull their data from OLTP databases via an ETL pipeline and can provide insights such as analyzing ATM

activity and performance over time.

Simply put, organizations use OLTP systems to run their business while OLAP systems help them understand their business.
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Distributed database
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Benefits
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Leverage the existing databases
Upgrade it into a distributed database at low cost
SQL audit & Traffic governance & Elastic scaling

Solve the headache of moving database into
Kubernetes

Out-of-the-box deployment

No lock-in



Apache ShardingSphere

.
What islApachelShardmgSphere?
The ecosystem to transform any database into a distributed database system, and
R EditPins ~ FW x - Y Fork @2k | ~ % Stared 81K enhance it with sharding, elastic scaling, encryption features & more.

BTz Lowen More Academic Publications

; ShardingSphere

” Aatah

y to any
into a distributed database system, and
enhance it with sharding, elastic scaling,

encryption features & more
mysql  sql  database  bigdata Q ShordingSphere ™ English
postgresql  shard  rdbms
distributed-transactions Q x ShandingSphere > Overview P Ll this page
distributed-database dba encrypt
1. Overview
hacktoberfest  database-cluster  oitp This chapler mainly introdices what Apache ShardingSphere is, as well as its devign philasophy and deploymen <RSI Rt
distributed-sql-database  database-plus ? St on {orhieste -
> 3 Pecusis For freguently asked questions, please refer 10 FAQ. e
] Readme . S
- - s Nl What is ShardingSphere A
&3 Apache-2.0 license :
Introduction osdesp
@ Code of conduct 7 5.Dev Manual
Apache ShardingSphere is an open source ecasysici that allows you 10 tramfoem any databasc into a distribute
g Security policy > 6. Test Manual d database sysiem, The project includes 3 JDBC and & Provy, and its coee adopes a micro-kemel and pluggable »
¥ 18.9k stars cohitoctore. Thasks 10 its plugin-ocicntod architocture. featsros can be flexibly expasded af will < Diskgn Pileioph
’ > 7. Reference
The project is committed to providing  multi-source heterogencous, enhanced database platform and further ba o R
® 1k watching : latabase sppe
o ilding an ecosyssem around the upper tayer of the platform. Database Plus. the design phiksophy of Apache Sb
Y 6.2k forks andingSphere. aims at bailding the standard and ecosystem om the spper layer of the heserogencous database. It Cabamon: Dtabose Sremgeriog
D focuses an how 10 make full and reasosable use of the compating and soeage capabilities of existing databases 1 engine
rather than creating a brasd mew database. It attaches greater importance 1o the collaboration between multiple
datahases instead of the datsbase itself Theeabte: oy dnkey
e « Deployment
534 Laest

on Jan 10

ShardigSphere-TDBC is 3 Hghtweight Java framework that pravides sdSitiosal services at Java's JDBC layer.

Rumming Modes

+ 51 releases

:: SphereEx



ShardingSphere features
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Features

Data sharding
Elastic scale-out
Distributed transaction
Read-write splitting
Distributed authentication
Data encryption/masking
SQL audit
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One command to deploy the cluster on Kubernetes

ShardingSphere-on-Cloud

l'ake Apache ShardingSphere to the cloud

A collection of tools & best practices including automated deployment scripts to virtual machines in AWS, Google Cloud Platform, Alibaba
Cloud, CloudFormation Stack templates, and Terraform one-click deployment scripts.

[ Helm Charts, Operators, automatic horizontal scaling, and other tools for the Kubernetes ]:Ioud—native environment are also included.
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Solution

| ShardingSphere-Cluster-Operator-Chart
PostgreSQL-Chart

# &

Pull Push

A 4
cLrl_|[O][X

- J

S sphereEx  https://github.com/apache/shardingsphere-on-cloud



SO I uft i on Definition

DistSQL (Distributed SQL) is Apache ShardingSphere’s specific SQL, providing additional operation capabiliti

es compared to standard SQL.

Flexible rule configuration and resource management & control capabilities are one of the characteristics of Ap

ache ShardingSphere.

o
BHE=
e Create sharding rule
,,,,,,,,,,, T
1
| Shardngsphere | SHARDING RULE t_order(
i Pro. - |
: ) | STORAGE_UNITS(ds_0,ds_1),
"""""""""""""""""""""""" SHARDING_COLUMN=order_id,
( "hash_mod", PROPERTIES("sharding-count"="4")),
7777777 T ST R TR KEY_GENERATE_STRATEGY ( order_id, ( "snowflake"))
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e Create sharding table
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| t_user_2 ME i t_user 3 Nedis :

N e I Bossespme o I “t_order® (
Replica-ds_0 Replica-ds_1 order_id" int NULL

Ly

‘user_id® int NULL,

‘status’ varchar(45)
PRIMARY (*order_id")

utf8mb4
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Solution

SELECT * FROM t_user
WHERE user_id =1

SQL Parse Find target Shard : user_id % 4 =1->t_user_1
SQL Optimize
SQL Rewrite ¢
’ SQL Route ’

SQL Execute To primary or replica: SELECT -> Replica

Result Merge

I.LJSEV;I \_‘userﬂ} __user ‘ _user |
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The demo show

Deploy two PostgreSQL (Storage node) clusters made of a primary node and a replica
Deploy two ShardingSphere-Proxy (Computing node) and ShardingSphere-governance
Register PostgreSQL resources and their relationship into ShardingSphere-Proxy
Create sharding table t_user on ShardingSphere-Proxy

Show the metadata of this distributed database system

INSERT data for test on ShardingSphere-Proxy

Preview SELECT routing result

Execute SELECT query

ONoURODNE

:a SphereEx



Step 1, 2,

git clone https://github.com/apache/shardingsphere-on-cloud
cd charts/shardingsphere-operator-cluster
helm dependency build

helm install shardingsphere-cluster shardingsphere-operator-cluster -n sharding-test
helm install pg-0 bithami/postgresql -n sharding-test --set global.storageClass=csi-udisk-rssd --set architecture=replication

Namespace Containers BESERES Controlled ... Age Status

:: SphereEx


https://github.com/apache/shardingsphere-on-cloud

postgres=> create database sharding_rw_splitting_db;

CREATE DATABASE

postgres=> \c sharding_rw_splitting_db

psql (14.6 (Homebrew), server 12.3-ShardingSphere-Proxy 5.3.1)

You are now connected to database "sharding_rw_splitting_db" as user "root".
sharding_rw_splitting_db=> I

sharding_rw_splitting_db=> REGISTER STORAGE UNIT write_ds_0 (
URL="jdbc:postgresql://pg-0-postgresql-primary.sharding-test:5432/sharding_rw_splitting_db",
USER="postgres",

PASSWORD="0QYr2fMKXP4",
PROPERTIES("maximumPoolSize"="50","1dleTimeout"="60000")

),read_ds_0 (
URL="jdbc:postgresql://pg-0-postgresql-read.sharding-test:5432/sharding_rw_splitting_db",
USER="postgres",

PASSWORD="QYr2fMKXP4",
PROPERTIES("maximumPoolSize"="50","idleTimeout"="60000")

J,write_ds_1 (
URL="jdbc:postgresql://pg-1-postgresql-primary.sharding-test:5432/sharding_rw_splitting_db",
USER="postgres",

PASSWORD="BySx6xHC7v",
PROPERTIES("maximumPoolSize"="50","idleTimeout"="60000")
),read_ds_1 (
jdbc:postgresql://pg-1-postgresql-read.sharding-test:5432/sharding_rw_splitting_db",
USER="postgres",
PASSWORD="BySx6xHC7v",
PROPERTIES("maximumPoolSize"="50","idleTimeout"="60000")

d;
SUCCESS

w
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sharding_rw_splitting_db=> CREATE READWRITE_SPLITTING RULE group_0 (
WRITE_STORAGE_UNIT=write_ds_0,

READ_STORAGE_UNITS(read_ds_0),

TYPE(NAME="random")

J;

SUCCESS

sharding_rw_splitting_db=> CREATE READWRITE_SPLITTING RULE group_1 (
WRITE_STORAGE_UNIT=write_ds_1,

READ_STORAGE_UNITS(read_ds_1),

TYPE(NAME="random")

J;

SUCCESS

sharding_rw_splitting_db=> CREATE TABLE t_user (

test=> CREATE SHARDING TABLE RULE t_user( user_id int4,
STORAGE_UNITS(group_0,group_1), user_name varchar(32),

SHARDING_COLUMN=user_id, tel varchar(32)
TYPE(NAME="hash_mod" ,PROPERTIES("sharding-count"="4"))

); REATE TABLE

t_order | group_0.t_order_0, group_1.t_order_1, group_0.t_order_2, group_1.t_order_3
(1 row)

sharding_rw_splitting_db=>




postgres=>

postgres=> INSERT INTO t_user values (1,'namel’,'tel11111'); Jsharding_rw_splitting_db=>

INSERT INTO t_user values (2,'name2','te122222'); sharding_rw_splitting_db=> PREVIEW SELECT * FROM t_user;
INSERT INTO t_user values (3, 'name3', 'tel33333"); data_source_name | actual_sql

L] \J Al \J ° T T T T T T T T T T T T T T T T T T T T T T S S TS SSSSS S S ssmmsm s
INSERT INTO t_user values (4,'named4’,'tel44444'); read_ds_0 | SELECT * FROM t_user_@ UNION ALL SELECT * FROM t_user_2
INSERT read_ds_1 | SELECT * FROM t_user_1 UNION ALL SELECT * FROM t_user_3
INSERT (2 rows)

INSERT

INSERT sharding_rw_splitting_db=> SELECT * FROM t_user ORDER BY user_id;

user_id | user_name

_________ fmmmmmmmcmegmmmmm————n
namel telll1l11l
name2 tel22222

sharding_rw_splitting_db=> PREVIEW SELECT * FROM t_user WHERE user_id=1; 1
2
3 | name3 tel33333
4
)

data_source_name | actual_sql
__________________ e m e e — e ———m————————————————
read_ds_1 SELECT * FROM t_user_1 WHERE user_id=1
(1 row)

name4 tel44444
(4 rows

sharding_rw_splitting_db=>

sharding_rw_splitting_db=>
sharding_rw_splitting_db=> SELECT * FROM t_user WHERE user_id=1;
user_id | user_name |




Thanks!
Any questions?
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