5)) ShardingSphere

HTF DistSQL #Y
ShardingSphere

PR F SR

=1

>




Q ShardingSphere

=i
SphereEx & TFEH

Apache ShardingSphere Contributor




7

A
W,

©) shardingSphere

N e 01. ShardingSphere AR TR HNETEEZD =N

02. (+4.2 DistSQL

@ 03. DistSQL T ShardingSphere f9Z45 44 S ETRCE




ShardingSphere AR TS HETEED =

Java Application Java Application

Business Code Business Code

K—b ShardingSphere-JDBC ShardingSphere-JDBC ﬁ

Runtime or Lightweight

ORI . gfﬁ—ga%;}ﬂbjﬂ\u

Admin or Heavyweight

! ! «  FIREAEECENRN

RegisterCent A
L egisterCenter -J

ShardingSphere-Proxy < MySQL/Postgres Cli J
\\JMySQL/Postgres UI & Workbench
‘ Application ’ Application

Business Code Business Code




Proxy & FRIMFE

e N T ShardingSphere-Proxy: v4.x
Application , [ RegisterCenter l) E E ; = s N
L T |- Y REH SRR AR
Business Code E . :
\\i\ i B SRR
; ShardingSphere-Proxy - >
/ ¢ —AXHIIR—iBEE schema
server.yam|

config-sharding.yaml |
l / )
| MysQurestgres i | - ZREMNIFEEESS Proxy

“ Pl | - sEEERSESIR

config-readwrite.yaml

) /File £
[ SSH Client e g e ]

“




!D ShardingSphere

DistSQL &/
DistSQL ( Distributed SQL ) B#rRA%5% SQL , E&fF Apache
ShardingSphere 5.0.0-beta kx4~ , & ShardingSphere $588I—FfAHE SQL
iE= , BEIWERTF ShardingSphere-Proxy , BESHRE SQL HBIAVERE 79
Proxy 12trfE SQL ZHMITHEE,

DistSQL &iHHIBRIET S ShardingSphere {ERFREMERIBIR |, iLFFAE®
(FRREHRE—RE(FR ShardingSphere , ERFtE/9 ShardingSphere NEIRFF A&
EEZERNF AT BRI EMEE A RREMIR R ESIE.

u\

DistSQL

BREMNENIES (RDL: Resource & Rule Definition Language ) : fa&H&
IEAIRINIRYEUEE. (EFNiIRR . EiE® & CREATE , ALTER 7] DROP,

TESHMNEIEES (RQL: Resource & Rule Query Language ) : faz=RIR
RN E IR EDR , EiE9EEa0A SHOW

TREEMNEEES ( RAL: Resource & Rule Administration Language ) :
RERESFRBNR. B, TTEEREIE. SQL M FEETheenR(F




SEREGIIFETR

ShardingSphere-Proxy

l
SRR

Wrife_ds_o write_ds_1

t order : FREFRZE
t_order_item : IERER

ShardingSphere-Proxy

I
2R B

ds_0 ds_1
@Eﬁ%%m ﬁgﬁ%%m
Write_ds_o

read_ds_0 write_ds_1 read_ds_1

=0 read ds 0. read ds 1

ShardingSphere-Proxy

7 REAH

ShardingSphere

ds_1

[
ii-ﬁﬁ:ﬁ%%&i

rite_ds 0 ead_ds_ | rite_ds_

N “Y; _,/ Z \\ )
o -
R TR B FHE B

write_ds_0

| write_ds_Q | read_ds_0O |

TRINRSFEEARIY

shadow | | 4 4s o | Shadow | | iie dg | Shadow || 4 4o 1| | Shadow
| wriet_ds_1

| read_ds_1



W

i

1112

LLIT

ASL - FR )

& Proxy

—

LY

Y48 server.yaml X{§

[Eﬂ@)ﬁﬁa"ﬁé}% Pr

i e

WNRIGIRESRR PostgreSQL HiERE, THESINEIMKH,

NRFImIER MySQL B, REXNMRALNRR), HHHE
B\ %SHARDINGSPHERE_PROXY_HOME%/ext-lib B

—_— B XAkt

\%

oXy /n

mysq|l -u${proxy_username} -p${proxy_password} -h${proxy_host} -P${proxy_port}

7 ]
/B85 Proxy AR J‘

sh %SHARDINGSPHERE_PROXY_HOME%/bin/start.sh

@ ShardingSphere




FIEH G-

Create Logic Database

1. Create new schema and use

1

ah

CREATE SCHEMA mixture db; USE mixture_db;

Create Sharding Rules

1. Add database resource for sharding rule

0 N o s W N

10
ikt
12
53

ADD RESOURCE write_ds_0 (
HOST=127.0.0.1,
PORT=3306,
DB=demo_write ds 0,
USER=root,
PASSWORD=root

), write ds_1 (
HOST=127.0.0.1,
PORT=3306,
DB=demo_write ds 1,
USER=root,
PASSWORD=root

)i

2. Show schema resources

1

~N oy s W N

SHOW SCHEMA RESOURCES;

e Ao e oo e S e +
| name | type | | port | db | attribute |
S S S R S o S SR o S S +
| write ds_0 | MysoL | 127.0.0.1 | 3306 | demo_write ds_0 | |
| write ds 1 | Mysorn | 127.0.0.1 | 3306 | demo write ds 1 | |
S omm e S S e S oo +

2 rows in set (0.01 sec)

Q ShardingSphere
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3. Create sharding table rules

-- DR8&
CREATE SHARDING ALGORITHM t_order_inline (
TYPE (NAME=inline,PROPERTIES( "algorithm-expression"="t_ order_ ${order id % 2}"))
), t_order_ item_inline (
TYPE (NAME=inline,PROPERTIES("algorithm-expression"="t order_ item ${order_id % 2}"))
), database_inline (
TYPE (NAME=inline,PROPERTIES ("algorithm-expression"="write ds_${user_id % 2}"))

9 - RS Z%F//&j’egyhg%rﬁwi

10 CREATE SHARDING KEY GENERATOR snowflake ( - :

00 N o s W N =

1! TYPE (NAME=SNOWFLAKE, PROPERTIES("worker-id"=123)) \
2| v )—#I%EE
13 —- ERIASRES

14 CREATE DEFAULT SHARDING DATABASE STRATEGY (

15 TYPE = standard, SHARDING_COLUMN=user_id,SHARDING_ ALGORITHM=database_inline

16 10);

17 -- SHAN

18 CREATE SHARDING TABLE RULE t_order (

19 DATANODES ( "write_ds_${0..1}.t order_${0..1}"),

20 TABLE_STRATEGY (TYPE=standard, SHARDING_COLUMN=order_ id, SHARDING ALGORITHM=t_ order_inline),

21 GENERATED_KEY (COLUMN=order_id, GENERATED_ KEY ALGORITHM=snowflake)

22 | ), t_order_item (

23 DATANODES ("write_ds_${0..1}.t_order_ item_ ${0..1}"),

24 TABLE_STRATEGY (TYPE=standard, SHARDING COLUMN=order id, SHARDING ALGORITHM=t order_ item inline),

25 GENERATED_KEY (COLUMN=order_id, GENERATED_ KEY ALGORITHM=snowflake)

26 );
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4. Show sharding rules

1 SHOW SHARDING ALGORITHMS; SHOW SHARDING KEY GENERATORS; SHOW DEFAULT SHARDING STRATEGY; SHOW SHARDING TABLE RULES;

1 -- ALGORITHMS
S S ommmmmm e L +
3 | name | type | props |
2} || o oo =~ e +
5 | database_inline | inline | algorithm-expression=write_ds_${user_id % 2} |
6 | t_order_ inline | inline | algorithm-expression=t_order ${order_id % 2} |
7 | t_order_ item inline | inline | algorithm-expression=t_order_ item ${order_ id % 2} |
3 | Sommmemeeeemee e P e +
9 3 rows in set (0.01 sec)
10
11 | -- KEY GENERATORS
12 | $mmmmmmmmee e S S L +
13 | name | type | props |
14 | $mmmmmmmeeee S S — S +
15 | snowflake | SNOWFLAKE | {worker-id=123} |
16 | +—m——mmmmm e e +
17 1 row in set (0.00 sec)
18
19  -- DEFAULT SHARDING STRATEGY
200 t===———=——= $o— = 4o - ——_—__—__C o= __—C s = +
21 | name | type | sharding column | algorithm name | algorithm type | algorithm props |
p R [ S —— o oo L L RS P e e e o +
23 | TABLE | NONE | | | | |
24 | DATABASE | STANDARD | user_id | database_inline | inline | {algorithm-expression=write ds_${user_id % 2}} |
25 | tmmmmmmeeee S S —— S —— L — L +
26
27 -- RULES
28 | t——mmmmmmm - = = e e R +
29 | table | actual_data nodes | database_sharding column | table_sharding column | ... |
30 || D= e e e D e
31 | | t_order | write ds_${0..1}.t order ${0..1} | user id | order_id [
32 | t order item | write ds ${0..l1}.t order item ${0..1} | user_ id | order_id | s6e |
c [ S S S L e R — S +
34 2 rows in set (0.03 sec)
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5. Preview SQL

1 preview select order_ id from t_order

write ds 0
write ds 0
write ds_1

write ds_1

00 ~N o U1 B W N

select order_id from t_order order by order_id

select
select
select

select

order id
order id
order id

order id

order by order id;

from t_order 0 order by
from t _order 1 order by
from t_order_ 0 order by

from t_order_1 order by

Diisinitittlis

Zolayl:

>
>

rite_ds_|

rite_ds_.

order id
order id
order_id

order id

select order_id from t_order_0 order by order_id
select order_id from t_order_1 order by order_id

select order_id from t_order_0 order by order_id
select order_id from t_order_1 order by order_id

Q ShardingSphere
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Create Readwrite-splitting Rules

1. Add database resource for readwrite-splitting rule

ADD RESOURCE read ds 0 (
HOST=127.0.0.1,
PORT=3306,

USER=root,
PASSWORD=root
), read ds 1 (

HOST=127.0.0.1,

9 PORT=3306,

10 DB=demo_read ds 1,

11 USER=root,

12 PASSWORD=root

LSRN -

it
2
3
4 DB=demo_read _ds_0,
5
6
7
8

2. Show schema resources

1 SHOW SCHEMA RESOURCES;

3. Create readwrite-splitting rule

1 CREATE READWRITE SPLITTING RULE ds 0 (
2 WRITE RESOURCE=write ds 0,

3 READ RESOURCES (read ds 0),

4 TYPE (NAME=ROUND_ROBIN)

S || DipEeEdk (|

6 WRITE RESOURCE=write ds 1,

7 READ_RESOURCES (read ds 1),

8 TYPE (NAME=ROUND_ROBIN)

9NN

@ ShardingSphere
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3. Update sharding database resource;

1 ALTER SHARDING TABLE RULE t_order ( Shar‘dingSpher‘e-Pr‘oxy
2 DATANODES ("ds_${0..1}.t_order_ ${0..1}"),

< TABLE_STRATEGY (TYPE=standard, SHARDING COLUMN=order_id, SHARDING_ ALGORITHM=t_ order_inline),

- GENERATED_KEY (COLUMN=order id, GENERATED KEY ALGORITHM=snowflake) ﬁ?ﬁ#ﬁgEE

5| ), t_order item ( 1

6 DATANODES ("ds_${0..1}.t_order_ item ${0..1}"),

i TABLE_STRATEGY (TYPE=standard, SHARDING_COLUMN=order_ id, SHARDING ALGORITHM=t_ order_item inline),

8 GENERATED_KEY (COLUMN=order_id, GENERATED_ KEY_ ALGORITHM=snowflake)

9Ny

10

11 ALTER SHARDING ALGORITHM database_inline ( d 0 d 1
12 TYPE (NAME=inline, PROPERTIES( "algorithm-expression"="ds_${user_id % 2}")) S S
13 | )

ﬁgﬁ:ﬁﬂﬁm

4. Show sharding table rules

1 SHOW SHARDING ALGORITHMS; SHOW SHARDING TABLE RULES;

1  -- ALGORITHMS

2 e T F—_———————,———_—————————————— - ——_————— - —_ — —_ — — o

3 | name | type | props

4 |t + e e e +

5 | database_inline | inline | algorithm-expression=ds_${user_id % 2}

6 | t_order_inline | inline | algorithm-expression=t_order_ ${order id % 2}

7 | t_order_item inline | inline | algorithm-expression=t_order item ${order_ id % 2} |

8 | +————— + P e e e e e S Cass +

9 3 rows in set (0.01 sec)

10

11 -- RULES

12 || oo + e e R +
13 | table | actual data nodes | database sharding column | table_sharding column | ...

14 | +——m——- ——— e L B B R R L N
15 | t_order | ds_${0..1}.t_order ${0..1} | user_id | order id I coo

16 | t_order_ item | ds_${0..1}.t_order_ item ${0..1} | user_id | order_id | so0

17 4+=———— -——=+ e - Fe———— aF

18 2 rows in set (0.03 sec)
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5. Previw SQL

1 PREVIEW select order id from t_order order by order id;

e = — e e s +
2 | data_source name | sql |
I S S +
4 | read_ds_ 0 | select order id from t_order 0 order by order id |
5 | read ds 0 | select order id from t order 1 order by order id |
6 | read ds 1 | select order id from t_order 0 order by order id |
7 | read ds_1 | select order id from t_order 1 order by order id |
3 || e e e +

\4

write_ds_|

—> —E 5 B A
ds_ 0

select order_id from t_order_0 order by order_id

. . select order_id from t_order_1 order by order_id
select order_id from t_order order by order_id

53 R B —

v

write_ds_

» —E5 5 B EEH
ds_1

select order_id from t_order_0 order by order_id
select order_id from t_order_1 order by order_id
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Create Shadow rules

1. Add database resource for shadow rule

0 N oUW N

10
L1l
12
1LE)
14
1155
16
17
18
189,
20
21"
22
23
24
25

ADD RESOURCE shadow_write_ds_0
HOST=127.0.0.1,
PORT=3306,
DB=shadow_demo_write_ds_0,
USER=root,
PASSWORD=root

), shadow_read ds_0 (
HOST=127.0.0.1,
PORT=3306,
DB=shadow_demo_read_ds_0,
USER=root,
PASSWORD=root

), shadow_write_ds_1 (
HOST=127.0.0.1,
PORT=3306,
DB=shadow_demo_write ds_1,
USER=root,
PASSWORD=root

), shadow_read ds_1 (
HOST=127.0.0.1,
PORT=3306,
DB=shadow_demo_read_ds_1,
USER=root,
PASSWORD=root

)i

2. Show schema resources

it

SHOW SCHEMA RESOURCES;

(

23

Q ShardingSphere
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3. Create Shadow Rule

1 CREATE SHADOW RULE shadow write ds 0( ShardingSphere-Proxy
2 SOURCE=write_ds_0,
3 SHADOW=shadow_write ds 0, polayiiil=c
4 t_order( (TYPE(NAME=SIMPLE HINT, PROPERTIES (shadow="true")))), '
5 t _order item( (TYPE(NAME=SIMPLE HINT, PROPERTIES (shadow="true")))) Jz ‘L
6 ), shadow read ds_0(
7 SOURCE=read_ds_0,
8 SHADOW=shadow_read ds 0, 90 ] 5
9 t_order( (TYPE (NAME=SIMPLE HINT, PROPERTIES (shadow="true")))), N | | '
10 t_order_item( (TYPE(NAME=SIMPLE_HINT, PROPERTIES(shadow="true")))) }i‘_ﬁﬁﬁﬁm iigﬁ.%%m
11 ), shadow write ds 1(
12 SOURCE=write ds 1,
13 SHADOW=shadow_write_ds_1,
14 t_order ( (TYPE (NAME=SIMPLE_HINT, PROPERTIES(shadow="true")))),
155 t order item( (TYPE(NAME=SIMPLE HINT, PROPERTIES(shadow="true"))))
16 ), shadow_read ds_1(
17 SOURCE=read ds_1,
18 SHADOW=shadow_read ds_1,
1Le) t_order( (TYPE(NAME=SIMPLE HINT, PROPERTIES(shadow="true")))),
20 t_order_ item( (TYPE(NAME=SIMPLE HINT, PROPERTIES(shadow="true"))))

2 1) 0=
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4. Update readwrite-splitting database resource
l ShurdingSphere-Proxy—l

ALTER READWRITE SPLITTING RULE ds_0 ( SR
WRITE_RESOURCE=shadow_write ds_0, l ! l

1

2

3 READ_RESOURCES (shadow_read _ds 0),
4 ), ds_1 (

5 WRITE RESOURCE=shadow write ds 1,
6

U

READ_RESOURCES (shadow_read ds_1), ds_0 ds_1
)i , |
iﬁEﬁIﬁﬂ%Eﬁ iif'ﬁ'ﬁ'E%EE
5. Show readwrite-splitting rules ‘Jl --‘L
90

1| e —— oS TN e S T PEEE TR SR + ; shadow IE ? shadow §

2 | name | write data_source name | read data source names | load balancer type | %";'Tf-ii—'o tefcf"is:'g

3 | dhommmee S e drocmsemm e mene s seemes = b + !

4 | ds_0 | shadow write ds_0 | shadow_read_ds 0 | ROUND_ ROBIN | cco |

5 | ds_1 | shadow write ds 1 | shadow write ds 0 | ROUND_ROBIN | os6 |

5 | drmemaee S oo e ST e S S e Fommmm +

7

2 rows in set (0.02 sec)
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6. Preview SQL

0 N o U W N

0 N o s W N

PREVIEW select order_ id from t_order

read_ds_0
read_ds_0
read_ds_1

read ds_1

shadow_read ds 0
shadow_read_ds_0
shadow_read ds_1

shadow _read ds 1

+ — +

AL e

select order_id
select order_id
select order_id

select order_id

select order_ id
select order_id
select order_id
select order_ id

order by order_ id;

from t_order 0
from t_order_ 1
from t_order 0

from t _order 1

from t_order 0
from t_order_ 1
from t_order 0

from t order 1

order
order
order

order

order
order
order

order

order_id
order_id
order_id

order_ id

order_id /*shadow
order_id /*shadow
order_id /*shadow

order_id /*shadow

struex/
ttrue*/
:truex/

ttrue*/

myoyL

Q ShardingSphere




— ®) shardingsphere
EIER

(SHOW SHARDING TABLE NODES )

CSHOW READWRITE_SPLITTING READ RESOURCES >

( PREVIEW SQL )

<SHOW ALL VARIABLES >

<SHOW INSTANCE LIST >

. [ =z )
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BRRDRARDH

1 SHOW SHARDING TABLE NODES

1L || oo N e R i EAMr L B B R R R R BB -
2 | name | nodes |
9 | oo Y O S S e +
4 | t_order | ds_ 0.t order 0, ds 0.t order 1, ds 1.t order 0, ds_1l.t order 1 |
5 | t_order_item | ds_0.t order item 0, ds_0.t order item 1, ds_1l.t order item 0, ds_l.t order item 1 |
6 | +—————— R e +
7 2 rows in set (0.70 sec)

RTIES 5 BIZEEIRS

1 SHOW READWRITE SPLITTING READ RESOURCES;

L e R +
2 | resource | status |
R et +
4 | shadow_read ds_0 | enable |
5 | shadow read ds_1 | enable |
6 I = e ene -
7 2 rows in set (0.06 sec)

1

DISABLE READWRITE SPLITTING READ shadow_read ds_0;
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1

0 N o s W N =

10
11
12
1Lg)
14
5
16
17
18
1Le)
20
21
22
23
24
25

RTRFAEESH

SHOW ALL VARIABLES;

sql_show

sql_simple

kernel executor_size
max_connections_size per query

check_table metadata_enabled

proxy frontend database protocol_ type

proxy_ frontend flush_ threshold
proxy opentracing enabled
proxy hint enabled

show_process list_enabled

I

|

I

|

I

|

I

|

I

|

| lock wait timeout milliseconds
| proxy_backend query fetch size
| check duplicate table enabled
| proxy frontend executor size

| proxy backend executor_ suitable
| proxy frontend max connections
| sql_federation enabled

| agent_plugins_enabled

| cached connections

|

transaction_type

20 rows in set (0.02 sec)

________________ +

variable value |

BB ES

1 SET VARIABLE sql_show = false;
2 SET VARIABLE transaction_type = XA;
3 SET VARIABLE proxy hint enabled = false;

~
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