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Application

Application

| Java Application

! Java Application S
g - - = T RegisterCenter | — . I S
I — R ) r ’ : ; T .

! | | ' Business Code

Business Code |

Business Code

‘ L Business Code ! :
1 s - R — i ! ¥ _-_._._-_-_---.‘- e s
ShardingSphere - JDBC ‘ ShardingSphere- JDBC
| [ _ = |
it

3 MySQL/Postgres Cli

e .
RegisterCenter = ShardingSphere-Proxy < i
I_d.--'_l - B “_; ! —
!MySQL!Pnstgres UL & Werkbench
I : D

¢ ShardingSphere B JDBC #1 Proxy 2 NMEARARL, BEZ#E [H7EE] |, 8 BEESE] ;

¢ JDBC # Proxy #EAmiJigtt [TREMRIEEINEE] « AIERTF Java G4, SH5ES SSTMNRATG=;
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<f> <[>

bl R !

________________ = < ==
ShardingSphere-JDBC ShardingSphere-JDBC

e
e CoVvernance [ S
Center

—

DB Cluster =
untime
I Admin
>
h | T
ShardingSphere-Proxy MySQL/PostgreSQL Ul

& Workbench

¢ ShardingSphere- JDBC AT HCMEEE4
S5nNARFRFHERRE, EBT Java &R

=N [ERE4 OLTP MM |

¢ ShardingSphere-Proxy I2#HESAOUK

#ﬂlmnﬂgij:ﬂ' ?E_L:.FF_JEH&F_ﬁB%o

FAF OLAP NMALARX [HhREHREE] #1T

BENEZ4 NE=R
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Projects by Number of Commits, 2021

APACHE

SOFTWARE FOUNDATION

SRBRROTRREESS
ERBI TR |
RN 300+ TRRFHEIAE -

) O g
HERIAT Apache UHESETIAITH
X5 2021 & Apache EEaFERERBIRRREMIIFE]
o 1 7,000+ st © 1 3’000+ Bl Fonuets HRIERE i pache == VR

SARFAT BIEEMS ICDE 2022 RRILX (A Holistic and
Pluggable Platform for Data Sharding)

* 6,000+ Forks * 400+ contributors

iR €Apache ShardingSphere FIXEEIEE) , A
AR T WAl SRR 2 E MBS
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500

400

300

200

100

GitHub Contributor Over Time

-0~ apache/shardingsphere

o HXATHA
o EENEESIEKEF
¢ RIFREFMIFK

903
hyte]

April 18,2023 - April 25, 2023 Period: 1 week ~

Overview

83 Active pull requests 48 Active issues
f- 76 117 ©34 ®O14
Merged pull requests Open pull requests Closed issues New issues

Excluding merges, 17 authors have pushed 76 commits to

20
master and 76 commits to all branches. On master, 712 files

have changed and there have been 9,587 additions and 1a

4,798 deletions. 0 ...-----——____

Mafkde=DBE2@RI 222

$= 76 Pull requests merged by 16 people

o MiXBzNk
¢ BIEBEEE
o AFMNIERENITES
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Pluggable Ecosystem

' Pagle ¢ ShardingSphere AZEXBENRitE N HEE
B @it SQL 4. SQL BE/E. SQL &

SQL Dialect Parser Impl

MySQL Dialect P )
L Dinlect Papser SQL Dialect Parser

Postgres Dialect Parser —>| SQL Parser
5. SQL HTH SQL 13HLMHER;
Result M Merge Decorator
! esult Merger >
Route Decorator Impl HacdieDecoraion | SQL Router —
Sharding Route Decorator _J ’ -L-I—%_Tj:&ﬁgg/ﬂ\ﬁgi?%%% Sharding iﬁ%

RW-Split Route Decorator s
QJ I TH SQL $17, XTFEE JOIN, F&Eil.
ERRAERNFEALERT,

Rewrite Decorator Impl J
Executor Engine

Sharding Rewrite Decorator

Encrypt Rewrite Decorator ] T
l > PATE 40 i - B
And more ... Executor Engine Impl Merge Decorator Impl ’ % )j ik%ﬁl@ S Q L g /_-l< g ﬁ ) @ﬂ j'k%
Simple Executor Engine Simple Executor Engine . .
Transaction Executor Engi T i i SQL Eﬁ%j:%A Shardlngsphere JEEZK&* ;
gine ransaction Executor Engine
And more ... And more ..

«©
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Pluggable Ecosystem

oot 572 ¢ SQL Optimizer: WEENXHEEEGR
o p— F& 3443 RBO #1 CBO ifk, 2%

SQL Dialect Parser

Postgres Dialect Parser [ J_ ‘—de—!’ AST Node E%{jﬁ T;:L?j_- -L-I—tu ;

And more ...

SQL Binder Operator Calculator

Data Fetcher: #RIBFRMLHPITIHIIERK
Route Decorator Impl Data Fetcher T Eg S Q L }\A @ 11% 5] I#\ & H2 %ﬁ }E y D at a
ShardingRaute Decorater —— R e B s B s Fetcher AEEE T X 4R SQL B

RW-Split Route Decorator
‘ i

— - H. XEHMHRIT;

Generator Engine Connector Engine

: . ¢ Operator Calculator: HRIEBFEMHITIH

SOL Optimizer > Query Plan Tree

e

— |
Rewrite Decorator Impl SQL Generator Impl Connector Engine Impl tIJ l/\/L }A 1\% 5 . EX E/\J “w TE QL J—
Sharding Rewrite Decorator SQL Generator Engine Simple Connector & I? 1 -Ij 7\\\ 37( ﬁ J& 13- E— 5
RW-Split Rewrite Decorator KV Generator Engine Transaction Connector \ _I_ Y ?E EIJ = é,g é \@ Q:I: ¥
And more ... And more ... And more ... 2 ! I ) =5 SESNSNLES o
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[New feature] Federated SQL query and Query optimization are going to sail

out. #8284

O 24 of 33 tasks tristaZero opened this issue on Nov 22, 2020 - 50 comments - Fixed by #11079

tristaZero commented on Nov 22, 2020 - edited + Member | (2 ***

Hi community,

As you know, ShardingSphere has made a lot of efforts on SQL parser and provided a great independent SQL parser to help
users parse SQL.

Based on this substantial work, we plan to do query optimization to optimize the input SQLs from users and produce an
optimized SQL query plan to improve query efficiency. Plus, the federated SQL query feature (Like join query from different
instances) is another essential highlight for our next release. : )

We will leverage Apache Calcite, an excellent framework to implement two of the features. Currently, three main work focus
are presented here.

The investigation of RBO (Rule-Based Optimization) and CBO (Cost-Based optimization) ,i.e., Hep planner engine
and Volcano planner engine. (Mechanism, usage, pros and cons).

The investigation of Calcite adaptor, especially TranslatableTable API.

How to transform the parsed result of ShardingSphere to the algebra of Calcite
Call some of the optimization rules to process the relational expression
Implement Calcite adaptor to join SQLs from different instances

Combine sharding tables with Calcite adaptors.

Actually, there are plenty of works to do on this issue. We are in the investigation phase now and will seek contributors for
this issue later. If you are interested in this one, please give it a watch. &

Assignees
guimingyue

9 strongduanmu

{F: junwen12221

® woys283335

s tristaZero

Labels

m type: new feature

Projects

None yet

Milestone

No milestone

Development

@

Successfully merging a pull request may close this

issue.

©
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SQL fEF5|%8

LH B

¢ {£H Calcite JDBC LMEMEXF EN, XFEEEE. FEIA.
REEEAFER SQAL;

- ﬂ & [FRHRESLITEIEEME Calcite, Calcite EERFIEH. NB

NESL SQL BXHEFEIR S| Z4IE,;
& SQL &rL281R1E ProjectableFilterableTable EOS#LERK

i XS Oue SQL H#i17;
o BEFHSIBEELERENHNEEERERLDSLREF
7 { 7 e )
Standard H1475|% Federation H1575|%
| ' o BAEM Calcite ABEMRAHAN, REEMR MR
Y | ShardingSphereOptimizer;
) & FEEMXEMNIER (Calcite #B#r#0 ShardingSphere ###7) ;
o T SQL £E2EH, SSHEMEELERPHITESE, =
‘ BEXXRYEIFESH, SEHETHINERRERE,;
W | o RETHIR, HIFAS;

«
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SQL @515

¥
= - SQL REEE
FRERIZHRAT

LR

& 2% Calcite JDBC, BITrXHELIE S| ZEHITRIZE:
¢ ShardingSphere SQL f##f;

SQLStatement ¥ SglNode;

SqglNode %###& RelNode HiR¥K ;

BET MR HITIZENR;
BEFFHIHER, KOMEREGETYENKL (RSEH) ;
MBI EIRT (REIMEEXEF) ;

L R R R IR 2

SQLStatement ¥4,
BEE5|E SqlNode

HE3I% () 2 1 o F—ARRIZEITTEIBMES TR, FREEITEURFME Calcite,
24 SQL @it R EESfE3ZH Calcite #117;
o ETFMitbzBEIELTI4£ER SQL,

cZedn )
& 7F7£ SQLStatement # SqglNode FIHEHE %, IRFFEEME;

o MZHFITERMAMREE, FEARIFWIBN;
o YIEHRIBHITIKER Calcite RER EnumerableRel &7, MHaE—

q SqlNode #1t,
SQLStatement

Standard 75|15 s —> LAAIT (R

Y3Fs|%E

R /

RRE oA RIEE S ;
¢ RZAFRPIE, FEBRNBEFELZSE OOM;

\_7 LRE

«
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v g kernel [shardingsphere-kernel]

>
>
>
>
>
v

v VvV vV Vv

g authority [shardingsphere-auvthority]
g data-pipeline [shardingsphere-data-pipeline]
& parser [shardingsphere-parser]
g schedule [shardingsphere-schedule]
g single-table [shardingsphere-single-table]
& sql-federation [shardingsphere-sql-federation]
> .:api [shardingsphere-sql-federation-apil
> BZ core [shardingsphere-sql-federation-core]
~ % executor [shardingsphere-sql-federation-executor]
>| g advanced [shardingsphere-sql-federation-executor-advanced]

>[ goriginal [shar-dingsphere-sql-federation-executur-urigina‘L]]
> BS target
V pom.xml
> Pgoptimizer [shardingsphere-sql-federation-optimizer]
> BB target
V pom.xml
& sql-translator [shardingsphere-sql-translator]
B= target
g traffic [shardingsphere-traffic]
g transaction [shardingsphere-transaction]
V pom. xml

B 5/ ENE:

*

*

SQL Federation B infra #EMEE] kernel &1, {EAKH
BrThEE;

ShardingSphere JTEIEMB I E A 5| B LM ;

Eid SQLFederationExecutor SPI #[, ¥ Calcite JDBC
SLIFIEENXSH#HITIRE, AFEE sql-federation-type:
ADVANCED EcE#H;

B E 5D FEE i

*

EEXEE S, 81 INNER JOIN. CROSS JOIN.
LEFT JOIN. RIGHT JOIN. FULL JOIN #1 NATURAL
[XXX] JOIN;

F¥&Eif, 81F: Projection &, From FEiEF
Where ¥&1f;

XEFERAEEH MAX. MIN. SUM. AVG 1 COUNT &
BRIZY;

<+ UNION/INTERSECT/EXCEPT/MINUS &1 ;
XEFZENEES,;

&
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& %i— ShardingSphere 75120 CaIC|te s, #7—1A e +
SqiNode HISIBERVE JBRITLE B s ot a

¢ XETF ShardingSphere &%t /%E, LIQE Calcite ML FrERNRIHER ; 10x Performance Improvement for Expression

& 181t ShardingSphere SR EIEELMNIEEL, cost = row_count + Evaluation Made Possible by Vectorized
cpu +io + L& 1E 5 ; Execution and the Community

o HEMEOYESEF, SUWHARITSIE, RERITHERE,; Yuanjia Zhang
¢ RUKMEGSIZENFEER, BREERTEERPHRELHE;
. w-l-r'njzﬂﬁﬂj 1%, H—DRAKTEDSIEMERE,;

& prestodb / presto ' pubiic ®

M

® . 5
[ ]

@ «««

<> Code (® Issues 855 19 Pullrequests 313 () Discussions () Actions [ Projects [0 Wiki @ Security [~ Insights .

Improve cluster memory management #2624 °
O 4of 5tasks | cherner opened this issue on Apr 1, 2015 - 8 comments [
M@ S
y cberner commented on Apr 1, 2015 - edited ~ Contributor | (@ ***
Goals:
* Make it easier for users (query submitters) to understand resource limits. That is apply limits per-query, rather than per- The query executlon englne Plays an 1mp0rtant rOIe n database SyStem
task don't ki hat a task i . . “
2K (users don't know whata task 9 ! performance. TiDB, an open-source MySQL-compatible Hybrid
Prevent workers from running out of memory and crashing
« Better utilize the cluster's memory, rather than having a "big query" queue that limits ingest Transactional [Analyﬁcal Processing (HTAP) database} implemented the
Assumptions: widely-used Yolcano model to evaluate queries. Unfortunately, when querying
« The delta memory (including temporary allocations) required for an Operator to process a Page is linear, with a small a large dataset, the Volcano model caused high interpretation overhead and
constant, in the size of the Page ’
« Maximum number of running splits (for all tasks) per worker is relatively small (100s) 10W CPU cache hlt rates.

* Almost all queries only need a small amount of memory, but some need several orders of magnitude more
* We only need to track large memory allocations, everything else is insignificant

Other observa tions:

* It's infeasible to predict the memory usage of an arbitrary query in advance

« For many, but not all, Operators, it's easy to derive the maximum memory usage .v:’

Key Concepts:



EX¥BER5|%E

Z& Ml openGauss

«



> openGauss &Eif]iE

SQLZE > SQLIEE4MAIEE > SQLIBE > SELECT

BiHE

WITH [ RECURSIVE ] with_query [, ...] ]

[ ] [ ALL | [
* | {expression [ [ ] output_name 1} [, ..
into_option ]

from item [, ...] ]

condition ]

condition ] ]
grouping element [, ...] ]
condition [, ...] ]

WINDOW {window_name
{ | | | } [ ALL

( window_definition )}

{expression [ [ | |
{1 '] | ALL } ]
11
{
into_option ]

{ {

into_option];

BRI

DMLStatement.g4

select
: selectNoParens | selectWithParens

selectWithParens

selectNoParens selectWithParens

belectNoParens

: selectClauseN
selectClauseN sortClause
selectClauseN sortClause? forLockingClause selectLimit?
selectClauseN sortClause? selectLimit forlLockingClause?
withClause selectClauseN
withClause selectClauseN sortClause
withClause selectClauseN sortClause? forLockingClause selectLimit?
withClause selectClauseN sortClause? selectLimit forlLockingClause?

selectClauseN
. simpleSelect
selectWithParens
selectClauseN
selectClauseN (

allOrDistinct? selectClauseN
3) allOrDistinct? selectClauseN
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KBERSIEXFERERIEARECIHEELIEMEFEXNEF, UTER SQL A6:

SELECT * FROM t_order o INNER JOIN t_order_item i ON o.order_id = i.order_id WHERE o.order_id = 3;

t_order 1 t_order_item FHEEABIEIEZESLHI L, SQL Federation £EF RBO #1758 . IS,
CBO itk BeifiEH A+, HaiREETF Calcite VolcanoPlanner {428 SLIMiBEEX Z BB X Z RN ER

l LogicalProject 1 i LogicalProject EnumerableProject

EnumerableTableScan|

numerableTableScan

k-4
LogicalTableScan ‘

©



X #F openGauss ERTIIHIT

HAFEFHLIITESRA, BRBRPERSIZEXF TN TEGIEC, MAT—EERE SELECT iIB0AXF

X#FLAT SELECT IBA&Ef:

*

x#F SELECT GROUP BY HAVING Z74HERESEAINR
MAX. MIN. SUM. AVG 1 COUNT BSXR%;

& > #f UNION | INTERSECT | EXCEPT | MINUS &1if;
& % SELECT ORDER BY LIMIT 1&fJ;

o XEEFE JOIN &ifl, 8% INNER JOIN, CROSS JOIN,

LEFT JOIN. RIGHT JOIN %1 FULL JOIN;
XEFEZRTFEM, 8 Projection. From & Where
SHFEN;

x¥#FLA L SELECT BRIEXNMEES;

ASZFFLAT SELECT E:

& A3z WITH 1581, flan: WITH
temp_t(name,isdba) AS (SELECT
usename,usesuper FROM pg_user) SELECT *
FROM temp_t;

€ 3ZFF plan_hint Ff1;

€ R~3Z#F START WITH .. CONNECT BY F4J;

€ A2 WINDOW Ffl;

€ 3% FOR UPDATE, FOR NO KEY UPDATE,
FOR SHARE 3% FOR KEY SHARE I8iE4;

«
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¥4 openGauss CREATE VIEW.
ALTER VIEW. DROP VIEW Z£EE{LHE

{ Home [3127.0.0.1:2181 [ LetterCommand

Ao
Q by 1‘I=| /I:ﬂ o
searc
/governance_ds/metadata/sharding_db/schemas/public/views/t_order_sp Shardin g S p here E ?-"_- gl":fm T Eiﬁﬂﬂ EI :
¥ schemas
» dbe_pldeveloper ephemeralOwner 0 4%?)'?. 5 E XEﬁ% E TI%E.E l:l:l 0, yi;:] ﬂﬂ*ﬂzﬁ
= b s N o ot 3

— FEEX
CREATE VIEW t_order_subquery_view AS
SELECT * FROM t_order o WHERE o.order_id IN (
SELECT i.order_id FROM t_order_item i INNER JOIN t_product p ON i.product_id = p.product_id WHERE p.product_id = 10
)

— IEEW
SELECT * FROM t_order_subquery_view ORDER BY order_id;

— MEEFF

SELECT "t_order . order_id", "t_order . user_id , "t_order . status , "t_order . merchant_id , "t_order . remark , "t_order . creation_date’
FROM “public . t_order

INNER JOIN (SELECT “t_order_item'. order_id

FROM “public . t_order_item’

INNER JOIN “public’. t_product™ ON "t_order_item . product_id = "t_product . product_id

WHERE CAST( t_product’. product_id" AS SIGNED) = 10

GROUP BY "t_order_item . order_id") AS "t1° ON "t_order . order_id" = “t1'. order_id

ORDER BY "t_order . order_id IS , t_order . order_id
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FREFERSIE

sql-federation-type: ADVANCED
proxy-frontend-database-protocol-type: openGauss

DMLStatement.g4 server. yaml props.en.md

sql-show: true
ta-enabled: false

: ADVANCED
¢ 3387
-backlog: 1024
-port: 33071

I

proxy-frontend-database-protocol-type: openGauss

«



| BX3PEMSIE & openGauss SLi Case

04-HDHERESEN
EXFRE 85| ZELH, Case

05-UNION INTERSECT EXCEPT MINUS &i§

06-fREI R MPFAE

1]

00-#afLiZ5EE & FEETT

0-#lRft D F&R & BR & E

02-EBEXEXEN

03-F&if
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mE#HE: https://shardingsphere.apache.org
GitHub #thik:  https://github.com/apache/shardingsphere

FEEBBHIIZFR: dev-subscribe@shardingsphere.apache.org
X4 K:  https://community.sphere-ex.com

A7 E* BATFE
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Thank you!

@ openGauss P

https://opengauss.org '-.;t;.g




