Hx

FE\BIREA &I

TYER

20240607

1 FAREFHERE

TR EEELR - - - -« o v v ettt
FYBREEEEEMUEL - - - - o o o o oo oot e e
R ST R BT BT T - - - -« « o v oo oo oo e
FRITIE -

1.1

1.2

1.3

1.4

2 RIEFFIR
(Y R R AT I EEZE SQL - - - -+« v v v e e e e e

2.1

3.1

3.2

TEFFUBZEI - - - - v o o v e m e e
BN sQL EE o
S

DML B B R E B - - - - - o ot e

DQUEIE BB - - -« v v v e e e

(R DBCEIETESUEIEEE - - -« o o oo e e e e e e e
(R MyBatis EEFERITEMUBIREE . - - - - - - e
{8 Hibernate SEFEBITEYIBUBEE - - - - -« o o o v e
{8 Spring Boot EEFERITESAIREE - - - - -« - - e
{27 Go-MySQL-Driver EEFEBITEMMEIBEE - - - - - - - - - o v
(55 GORM EIEBITEYLEIBEE - - - -+ -« oo v et e e e

10

10

10

10

10

11

1



33 PYHNON e e e e 33
331 {5 mysqlclient EIERITEMUEIBEE - 33

332 {EF MysQL Connector/Python SEFERIFERIEMEREE - - - - - - - - - oo 36

333 (ER PyMySQUIEIERITEMUAMIEEE - - - - - - - v 39

334 {5 SQLAIChemy EFERITEYUARIBEE - - - 43

335 {85 peewee FEIERITEMUARIBRE - - - - - 46

336 {5 Django FEIEBITEMUBIEEE - - - 50

34 NOGEJS <+« v o o e 55
341 {BF node-mysql2 EIEBITEYUBUBEE - - - - - oo 55

342 {BF mysqlis EEBITYUBEREE - - - -« - oo 58

343 (B Prisma FEREBITEYNEIREE - - - - -« oottt 63

344 {5 sequelize TEIEBITEYUERIBEE - - - - - - - oo 67

345 {EF TypeORM EEIEBITEYIBUREE . - - - - - - oo v oo e 72

346 1E Nextjs TR mysq2 BERERITESAIREE - - - - - - v oo 77

347 TEAWSLambda BREIFPER mysql2 EEIERIFRNEBE - - - - 81

3.5 RUDY- < <+ e e e 87
351 {BF mysq BEEETEYIBUREE - - - - - o 87

352 {3 Rails #5270 ActiveRecord ORM ERE TR EIERE - - - - - - - oo 91

4 ERERITIBUERE 94
41 GUIBKIBEE T - - o« et et e e e 94
411 {5 MySQL Workbench B EBITESARIREE - - - - - -« o oo 94
412 {EFE Navicat BEREBITEYLEIREE - - - - -+« v o e e 97

42 BEFRIRENTK ORMAEZLD - o - o o oottt e e e e 101
B20 JAVA <« o oo e e e e e 101
822 GOIANG - -+« o e 104
823 PYION - -+« o et 105

43 FEREBITEYLBREE - - - - - o oo 106
B30 MYSQL - <« o o e et 106
£32 JDBC- « « oo e e et 106
£33 HIDEIMALE: -+« « -« o e e e e e 108

44 EREEIERESE - 109
441 FEEEIBEL - o o 109
442 FEEESE 111



5 FIEERIVRIT 115
51 BB - o e 115
540 ARIBIEN - o« o o et e 115
512 EIBEE Database: « -+ « - -+« « v e e 115
513 FETable -+« o o ot e 115
594 BB INEX: <« + « « o e e e e e 115
515 ELMITER - - oo 116
516 UHIAHEED - -« oo o 116
517 BUTEOEEEREICTEDE. - o oo ot 116
518 WFERANBRE] - - - 116

52 BUEBBUEEE - - - - o ot 116
520 TEFFUEZBT - o o oottt 17
522 FFAREUREE - - -« - o o 117
523 BUEBEIEEEITFR - - - o o oo et 117
524 HUREEBIERTRIBESFAIEII . - « o o e e 118
5205 BB dE o o e 118

53 BUEBEE. o o 118
5310 TEFFUEZBT - o o oot e 118
532 AR o e 118
533 BHZEE. - e 118
534 TENFN . - o o 119
535 JEERIEEE - - e 120
536 BEEREREEZIE|. o o ot 121
537 TRIIBULIEE - - o o v oo ettt e e 122
538 BRI HTAPHETT - -« o o o v oo et e 123
53.9 FUIT CREATE TABLEIBAD- -+« « « « o o v ettt e ettt e e e e e e 125
5310 BUERTRETRIBETFEIENM - - - -« o o o v et e e 126
531 B2 - o e 127

54 BIEBTIRERE| - o o oot 128
540 TEFFUE BT - o o oot e 128
542 AR TIRZIE] o o o e 128
543 TERBTHTRMITIRZIE] - - -« oo oo et et 128



6 BI/BEA

6.1

6.2

6.3

6.4

544 HEREMIEBTOIERTIIZIE] - - o oo e 128
545 QI TREZE|IREESFAIEIM - - o ot 129
546 BT - e 129
547 EE S o o e 131

131
IR - - o e 131
610 TEFFUEZBI - oo o o et e 132
612 FBAIT- - o oo 132
613 HEEIEA - - o oo et 136
614 BEEEHUET - o o o e 136
615 BB AUTO RANDOM TRHBAZIIE - v v v v v ettt e et e 136
616 (BFIHTAP - - « -« o o o e et e e e e 137
BRI - -« e 137
620 TEFFUEZBI - o o o oo 137
622 ABFIUPDATE « - -+« « o v e e e e e e e 138
623 {EA INSERT ON DUPLICATE KEY UPDATE - « - -  « « « c v o oo e e e e e e e e 139
624 HEEBEEET - - - oo oot 140
BIBREIE - - - o v e 146
631 TEFFHAZEI -« o o o v v 146
632 SQLIBIE -« « v v vt e 146
633 EREETTRE - - - e 147
634 BT - oo 147
635 MEBEEEEEEIRT. - - - -« o oot 149
636 HERIMIBE - - - e 150
637 FEESEHLEIIBE - - - - oo 153
{6 F TTL (Time to Live) EHAMIBRTBBEIE - - - - - - o o e e e e 154
40 TBIE « o e e 154
642 TTLAESS - - o o oot et 157
643 TILEIBIMLIIME - - o o oo e e e e e e 157
644 TUBEERIBITFIE TEIAME oottt 159
645 SEYBIBEEMASHRIZEEME oot 163
646 BRG] - - - o e 166
647 EEDLIEIER - - o oo 166



65 FRRRIBIBA]D - -« o oot 168
6.51  SQLABIE -+« « c v v e e 168

652 BT - e 169

7 HEIEEN 172
70 BAZEBI - - o o o e e 172
TAA TR TR - - oo e e 172
792 TEEBUBST - - o oo e 172
703 NHEEERBEITHEIE - - -« o o o v v 174
704 SHEEBRBEITHERE oo 174
715 PBREIBEREIE - - - oo 176
716 -1 PSR 177

72 BEEEREBU - 178
720 JoinZEBL. oo 178
722 BATNTEIE - o 184
723 JoInAETEEIE et 184
724 JOIn MBI - - v v e e e 185
725 HRRETIE - - oo e 185

73 BB e 185
730 BER e 185
732 FBIIBE] - - o o v 185
733 BB o o 185
734 FEEFBU - - o oo 187
735 HRETIE - - o oo e 187

74 BYTIBTE - - o o o e 188
7410 WBILEERBTOTT - - - - o o oo et 188
742 BRI TTHEARIE . - 189
743 EEEEEIOTUAE - o o oo 191

75 FME] - - e 194
750 BBER oot 194
752 BIEEIE - - - o o o 194
753 BUTE - - - o oo e 195
754 IR - - e 195



7.6

7.7

7.8

7.9

8.2

755 FRENIIEIREEISE - o o 195
756 BBRTIED - - - - o 196
757 BRI - o 196
758 HRIERE - - - o o 196
2 P 197
7610 BIBRIGATES - - - o o v oo e 197
762 BEIGETRISE - - - o 200
763 BUIEETES - - o o e 201
764 BUBRIGATES - - - o o v oo et 201
765 BREI - o e 201
766 FRIEIE - - o 201
PHBTIAT(CTE) - - - oo o v e e e e e e e e e 202
770 BEARIERD - - 202
772 HRIERE - - o 206
= i &= 206
781 FOIOWEF REAA « « « « + =+« o e et e et e e 206
7.8.2 StAale REAd + « + = ¢t o v e e e e e 209
HTAP ZETHI -+« + v v v v e e e e e e e e e e e 218
791 BUBIES - 218
792 BIBREL - - - - o o 218
703 BEBIEL 221
794 HRIERE - - -« o o 223
£ 224
= 224
811 FRBESIRIEI- - - - o e 224
812 FBEBIEA] - - -« o e 224
813 EBEPEESIBI. - - o o o 226
EMMEEEFNIETNEES . - - o oot 227
821 FETMEEZR . o 227
822 RIMEEE o 248



83 EBEPRE - - - 256
831 BEEILRRI - o o e 256
832 SIATDABERRZIIE - - - - - - - o o o oo 256
833 SIARETERREREl - - - - o v e 257
834 I savepoint FIEREETESEMUTIIE - - - - - 271
835 KREEEPRED - - -« - v o o 272
836 EAENIEATHY SELECT FOR UPDATE iBAIANAEESM - - o« o v v v oot e e e e e 272

84 EEEEIRAMIE. . .. 273
841 TBEH - o e 273
842 MEBEEIRFIEIRARIE - - - o oot 275
843 MEFEIIE - - - - o o 276

9 1t sQL tERE 276

0 B 276
911 SQUIEBEIEME - - - - - e 276
012 SChema Bt - - -« - v v e 276
913 HEFEIIE - - - o o 277

92 SQUMEBEUAME - - - 277
020 JEETHE - - - o o 277
922 [AEM: FREH - 277
923 EBREEM onFITHR] - - 282
024 HEFEIRE - - o 282

93  MABIEMRERIESTEE - - -« -« o v o e e 282
931 DMLIEREESEEE - - - -« o v v e et 282
032 DDLERAESTRE - - - o o e 284
033 ERBIHUERIESTEE - - - e 284
034 EEEINGE . o 284
935 Java BB AT R RETEE. 285

94 BRBIBUER ETLEE - - e 285
041 JEETTHE - - oo 285
042 BUEBEBIBIERIESIEE . - - o o v ot 285
043 (BEAEBIBUERIETTEE - - - - - o o 286



0.5 ELIFRAE - - - o o o o e et 287
051 PEEBATUHETUEEMR - . o oot 287
052 ME—FEBIE AR TIER . o oo e 289

10 EPEIZ A 290

1040 SQUEREESZIBIEM. - - - -+« v v v ot et e 290
1011 SQUIBFEESTUIAIER - - v v v v e e e e e e 291
1012 BEEREHBAME. - o o oo 291
1013 HEFEBIIE - - - o o o oo e ettt 291

102 BEBREETREETE . - - - o o o oottt 291
10,21 BIOUP DY « -+« + o e e e e e 291
10,22 OFAET by~ « -+« « e e e e e e 293
1023 EITF group_concat) B3R order by SBUERERIETE -« - - - oo v 294
10.2.4 select * from tlimit n BIZEERAREGTE -+ - -+« o o v v v e e 295

103 FYBUBEEREIRFIEBET - - - o o e 295
1030 GCEBET - - o oo oo e e e e e 295
1032 EERABET - - - o o o oo et 296
1033 SQUIFTATIEIABET « - - « v« v o et e e e e 296
1034 JDBCBUIRBIT - -+« + o v v e e e e e 296

11 5| XS 29

110 BOOKSNOP JREFH - - - « « « « « o v e e e e e 296
A1 BARERIFIEIR - - - o 296
142 BUETEBR - - - o o o o oo e 298
1113 BUBEFIAIE doinit.sqlBIZS. - - o oo e 300

112 HITE - o v 301
11210 WEEGHITE . - -+« o oo v v 301
1122 SQUFFBHITE - - -« v oo e et e e e 302

12 TREARINE 303

120 GIPOU- + -+« e e e e e e 303
1200 BEETFHE - - o o o oo e e e e e 304
121.2 {EFERARY Gitpod BEBFOIFEE - - - - o o e et e 304
1213 {EFEE X Gitpod BREF Docker SR - - - -« - -« oo 305
1204 BB 308



13 E=ATEXH 308
131 FEYBUBESISHIE S I TE - - - -« o oot 308
1340 TEEEELR - o o o o 308
1342 DIVEr - « -+« e e e e e e e e e e 309
1343 ORM- - - -« o e e e e e e e e e e e 310
1344 GUL -« v o e e e e e e e 313
132 BAMIES A TEIERIGIE. - -« ettt 313
1320 BBHT -« e 314
1322 5 MySQLIDBCBUZEZTME - - - - o o e e 314
1323 MYSQLIDBCBUE: - - - <« « + -+« o e e e e 316
1324 5 sequelize BIZETME - - - - o o oot 316
133 TEUUBUREES ProxySQUEERR - - - - -+« « - v e o 318
1331 1 EREITEYUEGERE - - - - oo oot 318
1332 2 BB PrOXYSQL: - « <« « v v e e e e 318
1333 3 BREB PrOXySQL: - - <+« + v v e e e 319
1334 4 BEBERIE - - o e 323
1335 S.EBEIRMI - -« o o o o e e 323



T E x
| FREEMER

1.1 PR EE
EIRFHIAER T BIREZR, REET B XTI REESEEN—EEE T IFHH:

- FIE T A EES S MR T BT REENSE S ANRERTNLAA R IEF REENSESN
REENAAREFRFE THRNESH.
- FIRBALIRE FIBEERMERR, THMETINBIEED MNIEESRWZ OB R EMR

1o

- TRNAEFSTIBEERENG.
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cowiT IERIFMREIMFTE IR, MRAWENAREFINALE, SERERENSES,

13 NAREFSTIHEERENA

EIABIRESERE WysQL MY, FEEIBESZIFAZ 20 vysoL B9EE 245, BIERERS B MysqL AYE 1
FEHSTIHIBEERS. RGN AREFIERNESLTEINERNESIER, BABIFER wysqL E
PinkE, ER, hEBERESHN=HEIEETNZIFTEIRUIBENE RIS,
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14 ¥ RIAE

« RIEFFIA
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- EREEUIIBE

- BIBEBRNIZTT

- BIEBA

« BIRISEN

- BE

. 1L sqL tEEE

- =R


https://learn.pingcap.com/learner/course/600003/?utm_source=docs-cn-dev-guide

T &R
2 BREAE

2.1 {ERTE IR ERERILE saL

RERE RN AT LR EFIBRICLE soL BERTE,

210 FEFIRZED

BRFRMESERITNBIEESRE, FELE—FIREESE.

2.1.2 EHAKRsqLiRfE

EE:
e SZHS5 | FFEEE B L BRSSP sol EAEME, {Re] EiEal{ELE )X ASRENE £ @,
RAR sQL ERIZIEEE,

RINEBEB T RIEESERZE, Er]UETFABIRERRITSQUIERT. EATABIEERS wysqL, {RA]
PAERS MysqQL E P imE R TelEE, FEAZ DS eI AEZMIT MysqL &8,

sQLE—I1FERMES, ERBEERFEHREERENAN. EERR—WEAIES, FREARESH
BESHITIE, AENBEAR sqL RF. TERSQUIBAIIR, SN FBIERE squiEEIFHE,

SQUIES BEIRIBINEEXI AL A T BT 4 D ER S :

+ DDL (Data Definition Language) : BIBENIES, AREXBIEENSR, BFE. R ABEFMNERSIE,
+ DML (Data Manipulation Language): #IBIR{EIES, FREZBRIEFSZHEXMICE,

* DQL (Data Query Language): RIREEIES, AXRERLSTREMENIDT.

+ DCL (Data Control Language): #IBIZHIES, FRTE XiARINEFZ 2K 7,

X, EENE oMl FlpqL, ENFIEIRFIESHBIEERIES., ERMBHRIES sl EAIEFRTEENL
BE sQUIBIZ IS EZER,
2.1.4 DML BURIRIEIES

BURIRIFIES oI ST MEBUR ROIE L,
{E£F3 INSERT IBA) A RABARICR. FI40:

INSERT INTO person VALUES(1,'tom','20170912");



https://pingcap.github.io/sqlgram/
https://pingcap.github.io/sqlgram/
https://pingcap.github.io/sqlgram/

{£F3 INSERT IBA)ERABA B S E D FERAENIRICR. FHll:

Tl E

INSERT INTO person(id,name) VALUES('2','bob');

{5 F3 UPDATE 1B A) AR NIBINRICRIVER 0 FEREUIE, HIa0:

UPDATE person SET birthday='20180808"' WHERE id=2;

{8 F3 pELETE 1BAIARA MRS N RIS K. Hl90:

DELETE FROM person WHERE id=2;

=

EE
UPDATE # DELETE IR EUN R AN WHERE iTiR A4 2N 2 RiFITIRME,

215 DQLEREWIES

BE\EWESRA I RIS RPERLEENRIET, BERUSFLNZOLAR,
{EF SELECT BRI R BRAKIE, FIa0:

SELECT * FROM person;

£ SELECT FEM EEE®IIR, FI90:

SELECT name FROM person;

1 rows in set (0.00 sec)

€A wHERE F8], XPIBICRHFITRENSFHNIREEERMD, F10:

SELECT * FROM person WHERE id < 5;
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3.1 Java
3.1.1 {EH JoBC EZE S BURE

EEBUEER — NS MysqQL BIENIEEE. JDBC 22 Java BIELHESIB] APL, MySQL Connector/) & MySQL Xt JDBC BISKEL,
A A NS R R N {e] {5 B S SN S0 4B EEFD JoBC SRER A FES -

- EEE (RIS,
- {£F3 joBC E IR T RS EE.
- MEFSITRONARERF. RS EROICIEAER, TTREZRR CruD I2IF,

3.1.1.1 BIEEXR

« HEF Java Development Kit DK) 17 JZ LA LR, {REJURIE A B R NAERK, BITIEE Open)DK Bk Oracle JDK,
« Maven 3.8 & UA_ERRA,

o Git,

- FENBIBESE, NRMMELBIFNBUBEESEE, JURBUTANEIE:

- SEMERMNINEANBIRESERNREE ED T BUEESER, SIEAhER,

3112 BITRRRAERR T BEE
FNTTERIEITROINAREFE, FHERDFBERE,

31121 15 mERANKEEERIART
BITUTEGS, BROCIEEERMERA:

git clone https://github.com/tidb-samples/tidb-java-jdbc-quickstart.git
cd tidb-java-jdbc-quickstart

31122 F28: BEEEER

RHERE TR, (EATIHEERR T BIRESEE.

1. BITLAT&E, 4 env.sh.example EFIFERRN env.sh:

cp env.sh.example env.sh

2. ERIFHRENEN N F IR EREREF R E env.sh B, BFERBOROILRUNT :


https://dev.mysql.com/downloads/connector/j/
https://openjdk.org/
https://www.oracle.com/hk/java/technologies/downloads/
https://maven.apache.org/install.html
https://git-scm.com/downloads

Tl E

export TIDB_HOST='<{host}"'

export TIDB_PORT='4000"

export TIDB_USER='root'

export TIDB_PASSWORD='{password}'
export TIDB_DB_NAME='test'

export USE_SSL='false'

RS O PISMUT AR BURENNAVE, Fi&E USE_SSL J false, HIRIFEANIZITE
SEURE, ZXIA Host it g 127.0.0.1, B RHZE,

3. {RTF env.sh 34,

31123 FE3%: BITRBAESES

1. BIT M R&G<,

PITREICE:

make

2. &% Expected-Output.txt, FSMRIEFEMEHFITILR, SRIEIUBDAEREMIN,

3.1.1.3 REUCHBFER
RIS EE AT RBREBAE, TREBCHNARFEL.
TEABREEIEITAN, IWRBEE tidb-java-jdbc-quickstart,

3.1.1.3.0 EEBIEIBURE

public MysqglDataSource getMysqlDataSource() throws SQLException {
MysqlDataSource mysqlDataSource = new MysqlDataSource();

mysqlDataSour
mysqlDataSour

ce.

ce.

mysqlDataSource.

mysqlDataSour

mysqlDataSource.setDatabaseName(${tidb_db_name});

if (${tidb_use_ssl}) {
mysqlDataSource.setSs1lMode(PropertyDefinitions.Ss1lMode.VERIFY_IDENTITY.name());
mysqlDataSource.setEnabledTLSProtocols("TLSv1.2,TLSv1.3");

return mysqlDataSource;

ce.

setServerName(${tidb_host});
setPortNumber (${tidb_port});
setUser(${tidb_user});
setPassword(${tidb_password});

EERZERSE, (RF
FE R PRI T B RIS PRE.

Y8 ${tidb_host}. ${tidb_port}. ${tidb_user}. ${tidb_password}. ${tidb_db_name}


https://github.com/tidb-samples/tidb-java-jdbc-quickstart/blob/main/Expected-Output.txt
https://github.com/tidb-samples/tidb-java-jdbc-quickstart/blob/main/README-zh.md

Tl E

3.1.1.32 HAZUE

public void createPlayer(PlayerBean player) throws SQLException {

MysqglDataSource mysqlDataSource = getMysqlDataSource();

try (Connection connection = mysqlDataSource.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("INSERT INTO player (id

<~ , coins, goods) VALUES (?, ?, 2)");

preparedStatement.setString(1, player.getId());
preparedStatement.setInt(2, player.getCoins());
preparedStatement.setInt(3, player.getGoods());

preparedStatement.execute();

B ERSEHALIE,

3.1.1.33 EiRHUE

public void getPlayer(String id) throws SQLException {
MysqlDataSource mysqlDataSource = getMysqlDataSourceByEnv();

try (Connection connection = mysqlDataSource.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FROM player
> WHERE id = ?");
preparedStatement.setString(1, id);

preparedStatement.execute();

ResultSet res = preparedStatement.executeQuery();
if(res.next()) {
PlayerBean player = new PlayerBean(res.getString("id"), res.getInt("coins"), res.
— getInt("goods"));
System.out.println(player);

EZEESEERNIE,

3.1.1.3.4 EHEUE

public void updatePlayer(String id, int amount, int price) throws SQLException {

MysqlDataSource mysqlDataSource = getMysqlDataSourceByEnv();
try (Connection connection = mysqlDataSource.getConnection()) {
PreparedStatement transfer = connection.prepareStatement("UPDATE player SET goods = goods

— + ?, coins = coins + ? WHERE id=?");

transfer.setInt(1, -amount);



Tl E

transfer.setInt(2, price);
transfer.setString(3, id);

transfer.execute();

BZERSEEMLIE,

3.1.1.3.5 MIBRENIRE

public void deletePlayer(String id) throws SQLException {
MysqlDataSource mysqlDataSource = getMysqlDataSourceByEnv();
try (Connection connection = mysqlDataSource.getConnection()) {
PreparedStatement deleteStatement = connection.prepareStatement("DELETE FROM player WHERE
— id=?");
deleteStatement.setString(1, id);

deleteStatement.execute();

B2 EERSEMIRIUE,

3.1.14 EEEIN

3.1.1.41 {FHIRIEFITE orRM HEZE ?

Java IRENFEF IR AN FIREMIRE AR, BEERALE:
- FENBMN AR EIREEE
- FIEBRIEESRS
- FINEEIRITIRET A EUEN FR

BIWNERERE & 210 sQLiEANEARMIER. BEtEAT, BIER orv IEZR#HITH &, HlUllHibernate,
MyBatis BY,Spring Data JPA, ORM B] LABSBH{R :

- RO EEERNSESHRRNAE
- ERBIERAERE squ IBAIREFLIE

3115 F—2
« XF MysQL Connector/) B Z{ER %, BIAEE MysqQL Connector/) B F7 X 14,

- ARFT ARSI R E X, UWIREE S X TP BIRENAF RHNRESE, fl: mALE =
iR, MEREGE. BRIZEL F5. soL MBIt


https://zh.wikipedia.org/wiki/对象关系映射
https://en.wikipedia.org/wiki/Boilerplate_code
https://dev.mysql.com/doc/connector-j/en/

w
\Y 14 —
Fil 2 Ix
3.1.2 {$F MyBatis YEIE BN EURE

FUBIRER — RS VysQL FIEUIRERE. MyBatis & HFIEEBURITRIFFIR Java R I A EHESR,
AR FAF R R AR {5 A T L 38 A myBatis SRSTRYL LA FESS
- ECE (RIS,

- {3 myBatis I EI T B AR SR BE,
- MEFBITIRNNAERF, REAIUSEROICIEAE, STRERE crRUD BIF.

3.1.21 BIEEXK

« 37F Java Development Kit JDK) 17 JZBA ERRA, {RP]ARIE A B R MNAER, BITIERE Open)DK B Oracle JDK,
+ Maven 3.8 &2 BA ERRZ,

* Gito

- IR ESERE, NMRMMESEFNSIEESRE, PILUREBUTANCIE:

- SEREFN AT BIRESERFEE EU T BUEESEE, ISR

3.1.22 BITRBRFAERD T BERE
FNTERIMNBITROINAREFRE, FERDTFBIERE,

31221 F1 o RERARBEERARU
BITUTHE, BRAKEECERER K.

git clone https://github.com/tidb-samples/tidb-java-mybatis-quickstart.git
cd tidb-java-mybatis-quickstart

31222 F28: BEEEER

RERE TR, (EATIHEERR T BIRESEE.

1. IBITA T &%, $8 env.sh.example EFIFHETHF RS env.sh:

cp env.sh.example env.sh

2. EHIFRENE N IR ERNERF AR E env.sh A, FERBHROIERINT:

export TIDB_HOST='{host}' # e.g. xxxxxx.aws.tidbcloud.com
export TIDB_PORT='4000"'

export TIDB_USER='root' # e.g. xxxxxx.root
export TIDB_PASSWORD='{password}"

export TIDB_DB_NAME='test'

export USE_SSL='false'

EEER O PR ST AMBEINEIRBENNIVE, FHiRE USE_SSL B false, MNRIFERNIZITE
SEURIE, XA Hostitilitfg 127.0.0.1, B RHE,

3. {RTF env.sh &,


https://mybatis.org/mybatis-3/index.html
https://openjdk.org/
https://www.oracle.com/hk/java/technologies/downloads/
https://maven.apache.org/install.html
https://git-scm.com/downloads
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31223 F35: BITRBHEELER

1. BT FR&<S, RITREINE:

make

2. EF Expected-Output. txt, FEIREVEFHEEEITIER., SHRITMBIERZMI.

31.23 RAIKEBHER
RSB T XBRBHER, TARECSHNAAFR,
EEBRIELEEBITARN, WK EE tidb-java-mybatis-quickstart,

31230 EERFIRERE
REBCE N4 mybatis-config.xml:

<?xml version="1.0" encoding="UTF-8" ?>
<!DOCTYPE configuration
PUBLIC "-//mybatis.org//DTD Config 3.0//EN"
"http://mybatis.org/dtd/mybatis-3-config.dtd">
<configuration>
<settings>
<setting name="cacheEnabled" value="true"/>
<setting name="lazylLoadingEnabled" value="false"/>
<setting name="aggressivelazyloading" value="true"/>
<setting name="logImpl" value="L0G4J"/>
</settings>

<environments default="development">
<environment id="development">
<!-- JDBC transaction manager -->
<transactionManager type="JDBC"/>
<!-- Database pool -->
<dataSource type="POOLED">
<property name="driver" value="com.mysql.cj.jdbc.Driver"/>
<property name="url" value="${TIDB_JDBC_URL}"/>
<property name="username" value="${TIDB_USER}"/>
<property name="password" value="${TIDB_PASSWORD}"/>
</dataSource>
</environment>
</environments>
<mappers>
<mapper resource="${MAPPER_LOCATION}.xml"/>
</mappers>

</configuration>



https://github.com/tidb-samples/tidb-java-mybatis-quickstart/blob/main/Expected-Output.txt
https://github.com/tidb-samples/tidb-java-mybatis-quickstart/blob/main/README-zh.md

Tl E

i54% ${TIDB_JDBC_URL}. ${TIDB_USER}. ${TIDB_PASSWORD} &k J(REVT o IR EERMSCIRE, HEH
${MAPPER_LOCATION} B J9{/REY mapper XML EE B XX HFRINIE, WRIRE S mapper xMLEBEXH, FERM
Z4 <mapper/> 1%, BERSUTERHK:

public SqlSessionFactory getSessionFactory() {
InputStream inputStream = Resources.getResourceAsStream("mybatis-config.xml");

SqlSessionFactory sessionFactory = new SqlSessionFactoryBuilder().build(inputStream);

3.1.232 AR
7£ mapper XML R INT 52, FE7E xmL BBE XA mapper . namespace B APEC BRI O K PIRIIE AR :

<?xml version="1.0" encoding="UTF-8"?>

<!DOCTYPE mapper PUBLIC "-//mybatis.org//DTD Mapper 3.0//EN" "http://mybatis.org/dtd/mybatis-3-
— mapper.dtd">

<mapper namespace="com.pingcap.model.PlayerMapper">
<insert id="insert" parameterType="com.pingcap.model.Player">
INSERT INTO player (id, coins, goods)
VALUES (#{id, jdbcType=VARCHAR}, #{coins, jdbcType=INTEGER}, #{goods, jdbcType=INTEGER})
</insert>

</mapper>

BZERSEBHALIE,

3.1.2.33 TiRHUE

1E mapper XML RN 52, FF1E xmL BE & SXEEY mapper . namespace BRI EIEOLXPRINERE ., 5
A, GNERIRTE MyBatis BB BRI ENHER resultvap EIRMEIEE, FEHIMNFIERECEXHHY <resultMap/>
THREERTIEM.

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE mapper PUBLIC "-//mybatis.org//DTD Mapper 3.0//EN" "http://mybatis.org/dtd/mybatis-3-
< mapper.dtd">
<mapper namespace="com.pingcap.model.PlayerMapper">
<resultMap id="BaseResultMap" type="com.pingcap.model.Player">
<constructor>
<idArg column="id" javaType="java.lang.String" jdbcType="VARCHAR" />
<arg column="coins" javaType="java.lang.Integer" jdbcType="INTEGER" />
<arg column="goods" javaType="java.lang.Integer" jdbcType="INTEGER" />
</constructor>

</resultMap>

<select id="selectByPrimaryKey" parameterType="java.lang.String" resultMap="BaseResultMap">
SELECT id, coins, goods

FROM player

WHERE id = #{id, jdbcType=VARCHAR}




Tl E

</mapper>

3.1.234 FEHEUE
£ mapper XML FRIITI 5=, H7E xvL BBE X B mapper . namespace B FPEC B BY1E O X PIRINE A KL :

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE mapper PUBLIC "-//mybatis.org//DTD Mapper 3.0//EN" "http://mybatis.org/dtd/mybatis-3-
<~ mapper.dtd">
<mapper namespace="com.pingcap.model.PlayerMapper">
<update id="updateByPrimaryKey" parameterType="com.pingcap.model.Player">
UPDATE player
SET coins = #{coins, jdbcType=INTEGER},
goods = #{goods, jdbcType=INTEGER}
WHERE id = #{id, jdbcType=VARCHAR}
</update>

</mapper>

B2 EESEEMNE,

3.1.235 MHIFREE
7E mapper XML BURINT 2, FFE XML BCE SXUAHAY mapper . namespace BHEAECEE O ERRIIE R R LY :

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE mapper PUBLIC "-//mybatis.org//DTD Mapper 3.0//EN" "http://mybatis.org/dtd/mybatis-3-
< mapper.dtd">
<mapper namespace="com.pingcap.model.PlayerMapper">
<delete id="deleteByPrimaryKey" parameterType="java.lang.String">
DELETE FROM player
WHERE id = #{id, jdbcType=VARCHAR}
</delete>

</mapper>

B2 EESEMRLIE,

3124 F—
« XF myBatis WES{ERTE, FIAEE MyBatis B 7534,

- ARFT ARSI R E X, UWIREE S X T BIBEENATRNRES R, fl: HEALE =
WEE. MIPREUE, BRIZEL FHB. s EBEMILE,

20


http://www.mybatis.org/mybatis-3/
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3.1.3 {EFH Hibernate JEIZEI T EUEE
EHBIRER —NFRE MysQL BIBUREE, Hibernate B HBIEEEORITRIFIR Java RI AT XA EIEZR, H Hibernate

TERRA 6.0.0.Beta2 R BA ES2#5 T FHIIEESS, TERER T FMEERNRE.
AR R R GNP £ FA T e 2R 8 BE AN Hibernate SRZEAL A FESS

- BERIOINIE,
« {#FH Hibernate JE 2L F IR EEEE B,
- MBHBITIRMNBIER, RUaASEROICIEHEL, STAREZRR CRUD #21E,

3.13.1 BIEEXK

« 7 Java Development Kit IDK) 17 2 BA_ERR A, {REJARIB A B RN AT K, B1TiEHE Open)DK BY, Oracle JDK,
+ Maven 3.8 RZA ERRA,

* Git,

- T BIEESERE. NMRMRESETIRIEESERE, TURBUTANCIE:

- SEREFN AT BIRESERF A E EXU T BUEESEE, ISR,

3132 BITRRRAERD T BEE
FNTERIMNEITRAIN REFIND, FERRTRERE,

313210 F1 9 mERAKEEER A
BITUTHS, BROEEETMER AL :

git clone https://github.com/tidb-samples/tidb-java-hibernate-quickstart.git

cd tidb-java-hibernate-quickstart

31322 F28: BEEEER

KIERB T IRE, ERATIIAEERDTlREESE.

1.@ﬁuTﬁ%,ﬁmwshmeeEﬂ#Eﬁ%%emjm

cp env.sh.example env.sh

2. EHIFHMEN T BIREINERFTEE env.sh 1, BERIBHDRAILSRUNT:

export TIDB_HOST='{host}"'

export TIDB_PORT='4000"'

export TIDB_USER='root'

export TIDB_PASSWORD='{password}"
export TIDB_DB_NAME='test'

export USE_SSL='false'

21


https://hibernate.org/orm/
https://openjdk.org/
https://www.oracle.com/hk/java/technologies/downloads/
https://maven.apache.org/install.html
https://git-scm.com/downloads

Tl E

TEER O PSS AR FEINEIEENNAE, FiRE UsE_sSL A false, UIRIRELRVIEITE
aﬂ.;&l}EF. ZRiA Host it Jg 127.0.0.1, BRBRHT

3. {RTF env.sh X{&,

31323 F3L: BITREHEELER

1. BITFREGS, MITREICES:

make

2. B Expected-Output. txt, FSIRAIEFMEHEITIER, SRR AERMI,

3133 REIKEERER
ReISZB U T XBRBHE, TRBCHNAAE,
TERBREBITAR, WX EE tidb-java-hibernate-quickstart,

31330 EERFKIEE
REBE N hibernate.cfg. xml:

<?xml version='1.0" encoding="utf-8'?>
<IDOCTYPE hibernate-configuration PUBLIC
"-//Hibernate/Hibernate Configuration DTD 3.0//EN"
"http://www.hibernate.org/dtd/hibernate-configuration-3.0.dtd">
<hibernate-configuration>

<session-factory>

<!-- Database connection settings -->

<property name="hibernate.connection.driver_class">com.mysql.cj.jdbc.Driver</property>
<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect</property>
<property name="hibernate.connection.url">${tidb_jdbc_url}</property>

<property name="hibernate.connection.username">${tidb_user}</property>

<property name="hibernate.connection.password">${tidb_password}</property>

<property name="hibernate.connection.autocommit">false</property>

<!-- Required so a table can be created from the 'PlayerDAO' class -->

<property name="hibernate.hbm2ddl.auto">create-drop</property>

<!-- Optional: Show SQL output for debugging -->

<property name="hibernate.show_sql">true</property>

<property name="hibernate.format_sql">true</property>
</session-factory>

</hibernate-configuration>

22


https://github.com/tidb-samples/tidb-java-hibernate-quickstart/blob/main/Expected-Output.txt
https://github.com/tidb-samples/tidb-java-hibernate-quickstart/blob/main/README-zh.md
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B4 ${tidb_jdbc_url}, ${tidb_user}, ${tidb_password} ZEEIR ARV INEBUEEERNIIMME, FEER
BT EHE:

public SessionFactory getSessionFactory() {
return new Configuration()
.configure("hibernate.cfg.xml")
.addAnnotatedClass(${your_entity_class})
.buildSessionFactory();

EERZERLE, REZEMR s{your_entity_class} NECHIEIBLAHE, NRFEESNEARE, FERM
£ .addAnnotatedClass(${your_entity class}) i&f], LE4h, XIXZ Hibernate WEHR—MECESH N, T
EFBREM IR, (AT REE S X T Hibernate FIEE, RIS Hibernate B 15 X 14,

31332 EATEFHLUE

try (Session session = sessionFactory.openSession()) {

session.persist(new PlayerBean("id", 1, 1));

EZEESEmALIENERLE

31333 EiEE

try (Session session = sessionFactory.openSession()) {
PlayerBean player = session.get(PlayerBean.class, "id");

System.out.println(player);

EZEESEERNIE,

3.1.33.4 HIBRENIE

try (Session session = sessionFactory.openSession()) {

session.remove(new PlayerBean("id", 1, 1));

B2 ERSEMIRLIE,

3134 F—%

« XF Hibernate IE S{ER 7%, BILASZE Hibernate B3 X1,
c ARET AR RiEF A EBE XN, UWKBES X TIEANBBEENRAALRNRESRK, G: EALZE &
EUE. BEREUE. BRIZEL TS5, sqL MMM,

23


https://hibernate.org/orm/documentation
https://hibernate.org/orm/documentation
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3.1.4 {EFH spring Boot iEZE L HHUEE
EBUEER —INIRE MysQL FIBUREE, spring @ HETtLIRRITIVIR Java BHESHESR, ZASITEE spring Boot /E
F{EF spring U5,
R H44E R 7R 9N {a] {58 B S 2 £UE ZE F Spring Data JPA J% Hibernate E 79 JPA IRt B SRR LA F1ESS :

- BEMRIINE,
« {8 Spring Data JPA 5 Hibernate 3E3E 2l 2l 20 HE RS2 B,
- MEBFIEITIRMINARREF, (RERIASEROICE A E, STREZRR cruD B1F,

3141 BIEEXK

« 7 Java Development Kit IDK) 17 2 BA_ERR A, {REJARIB A B RN AT K, B1TiEHE Open)DK BY, Oracle JDK,
+ Maven 3.8 RZA ERRA,

* Git,

- T BIEESERE. NMRMRESETIRIEESERE, TURBUTANCIE:

- SEREFN AT BIRESERF A E EXU T BUEESEE, ISR,

3.1.42 BITRRRFAERD T BEE
FNTERIMNEITRAIN REFIND, FERRTRERE,

314210 F1 o mERAKEEER A
BITUTHS, BROEEETMER AL :

git clone https://github.com/tidb-samples/tidb-java-springboot-jpa-quickstart.git

cd tidb-java-springboot-jpa-quickstart

31422 F2o: BEEREER

KIERB T IRE, ERATIIAEERDTlREESE.

1.@ﬁuTﬁ%,ﬁmwshmeeEﬂ#Eﬁ%%emjm

cp env.sh.example env.sh

2. EHIFHMEN T BIREINERFTEE env.sh 1, BERIBHDRAILSRUNT:

export TIDB_HOST='{host}' # e.g. xxxxxx.aws.tidbcloud.com
export TIDB_PORT='4000"'

export TIDB_USER='root' # e.g. XXXXXX.root
export TIDB_PASSWORD='{password}"

export TIDB_DB_NAME='test'

export USE_SSL='false'

24


https://spring.io/
https://spring.io/projects/spring-boot
https://spring.io/projects/spring-data-jpa
https://hibernate.org/orm/
https://openjdk.org/
https://www.oracle.com/hk/java/technologies/downloads/
https://maven.apache.org/install.html
https://git-scm.com/downloads

Tl E

ERER O RSN AR IEEN R AYE, FIRE USE_SSL J false, MIRIRERNIZITE
SNEHERE, BRIA Host HIBFF5 127.0.0.1, BIBAZE,

3. {RTF env.sh X{&,

31423 F3$: BITRBAEES

1. BT REGL, BIRFINERESIIRS:

make

2 RS —NER, FRERMA:

make request

3. BF Expected-Output. txt, FSIRMRSEFBELHITIER, SRITUBENERMI,

3143 RPIREBAER
RE]SE U T XBABFER, TRECHNAF.,
EERIELEEBITAN, W EE tidb-java-springboot-jpa-quickstart,

31431 ERERFEINRIERE
REBLE NS application.yml:

spring:

datasource:
url: ${TIDB_JDBC_URL:jdbc:mysql://localhost:4000/test}
username: ${TIDB_USER:root}
password: ${TIDB_PASSWORD:}
driver-class-name: com.mysql.cj.jdbc.Driver

jpa:
show-sql: true
database-platform: org.hibernate.dialect.TiDBDialect
hibernate:

ddl-auto: create-drop

EEREGISIIET 2 TIDB_JDBC_URL, TIDB_USER ¥ TIDB_PASSWORD i& & Jo R A 5/l 4435 e EE B¥ A9 SEFR (&,
WWREXGFEMRTEKANLEE, NEAREMETERN, TEMERN:

* TIDB_JDBC_URL: "jdbc:mysql://localhost:4000/test"
+ TIDB_USER: "root"
+ TIDB_PASSWORD: ""

25


https://github.com/tidb-samples/tidb-java-springboot-jpa-quickstart/blob/main/Expected-Output.txt
https://github.com/tidb-samples/tidb-java-springboot-jpa-quickstart/blob/main/README-zh.md
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3.1.432 HIREIE
Spring Data JPA IB3T @Entity ;XM EUIESEIR, HYIELIRENR,

@Entity

@Table(name = "player_jpa")
public class PlayerBean {

b

PlayerRep051tory JUE P JpaRepository #0O,H JpaRepositoryFactoryBean REBENEM IR Repository
Bean, [EIRY, JpaRepository #&[AYERIASEINZE SimpleJpaRepository {7 1B MICA &R FAI B IAKIL,

@Repository
public interface PlayerRepository extends JpaRepository<PlayerBean, Long> {
¥

fEfE, EEE(EH PlayerRepository IS, {RE]LAEIT @Autowired BZI3READS, XH¥FL 0T LA R 15 AR 1 i
NERBT, REMYCBIT:

@Autowired

private PlayerRepository playerRepository;

3.1.433 HBASEHFHUE

playerRepository.save(player);

B ERSEmABUIEMEHRUE,

3.1.4.3.4 EERIE

PlayerBean player = playerRepository.findById(id).orElse(null);

B ERSESRHIE

3.1.435 MIBRENIRE

playerRepository.deleteById(id);

BZERSEMIREIE,

3144 FT—

- RTAXERZINE =/ ERER, FIUSEEEEHXHE:

- Spring Framework B /5 34
- SpHngBootE?TiSZ*ﬁ
- Spring Data JPA BEAXHE

26


https://spring.io/projects/spring-framework
https://spring.io/projects/spring-boot
https://spring.io/projects/spring-data-jpa
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- Hibernate B 5 X4
« ARATCAR SR IR A & BE XM, UWIKBES X THINMBENRAARNRESRE, flW: BAHE &

iR, MEREGRE. BRIZEL F5. soL RIS

3.1.45 BEEER

MREA LRI IZFIBRNEIE, =JCATE Asktuc Ei#iTiRIE], FKEED,

3.2 Go
3.2.1 {#F Go-MysQL-Driver i I T2 $43E

EHFIRER — 1N FE MysQL FIEUEEE, Go-MySQL-Driver 2 database/sql % [1#Y MysqL 3K,
AR FE R R a1l fsE AR BN 24 4B EE R Go-MysQL-Driver SRFERL A FES :

- EEERIVIFE,
- {8 Go-MysQL-Driver iE 12 2 $IBEEEBE,
- MBHETIRANERER, RUTUSERGICESEL, TREZRE crub RIE.

3211 BIEEXR

- #E%F Go 1.20 RRUA ERRA,
* Git,
- T\ BiEESR. MRMTLBETINBIRESRS, TUREBTANCE: FRERE

- SERERN LT BUIREESEREE EXN T BUEESR, SIBAHhER,

3212 BITRBRFAERD T BERE
FNTERIMNEIT RO REFIND, FERRTRERE,

321210 F1o: RERARBEERARU
BITU TS, BRAKECERERARM:

git clone https://github.com/tidb-samples/tidb-golang-sql-driver-quickstart.git
cd tidb-golang-sql-driver-quickstart

32122 Fof: EEEEER

RHERE TR, (£ TIHEERR T BIRESEE.

1. BITLAT&HZ, & .env.example EFIHEARR N .env:

cp .env. example .env

27


https://hibernate.org/orm/documentation
https://asktug.com/?utm_source=docs-cn-dev-guide
https://github.com/go-sql-driver/mysql
https://pkg.go.dev/database/sql
https://go.dev/
https://git-scm.com/downloads
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2. EHFHMEN T BIEEINERFTEE env B, ROIERIWT:

TIDB_HOST="'{host}"
TIDB_PORT='4000"
TIDB_USER='root'
TIDB_PASSWORD="{password}"’
TIDB_DB_NAME="'test'
USE_SSL="false'

RS O PRSMUT AR BURENNAVE, Fi&E USE_SSL 1 false, HIRFEANIZITE
SEUREE, ZXIA Hostitidit g 127.0.0.1, B RHZE,

3. RTE .env X,

32123 #3555 BITREHAEELE

1. BT REG<L, RITREIS:

make

2. B Expected-Output. txt, FSIRAIEFMEHEITIER, SRR ADERI,

3213 REIKIBHER
RRISZE AT XBABHE, TRBCSHNAAFE,
TERBREEITAR, W EE tidb-golang-sql-driver-quickstart,

3.2.1.3.1 EEBIFIBURE

func openDB(driverName string, runnable func(db *sql.DB)) {
dsn := fmt.Sprintf("%s:%s@tcp(%s:%s)/%s?charset=utf8mb4&tls=%s",
${tidb_user}, ${tidb_password}, ${tidb_host}, ${tidb_port}, ${tidb_db_name}, ${use_ssl})

db, err := sql.Open(driverName, dsn)
if err != nil {

panic(err)
b

defer db.Close()

runnable(db)

TE(ERZER AT, IREEYE s{tido_host}, ${tidb_port}, ${tidb_user}, ${tidb_password}. ${tidb_db_name}
LB PRI FEN R ESEILIME,

28


https://github.com/tidb-samples/tidb-golang-sql-driver-quickstart/blob/main/Expected-Output.txt
https://github.com/tidb-samples/tidb-golang-sql-driver-quickstart
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3.2.1.32 HEBAUE

openDB("mysql", func(db *sql.DB) {
insertSQL := "INSERT INTO player (id, coins, goods) VALUES (?, ?, ?)"
_, err := db.Exec(insertsSqQL, "id", 1, 1)
if err != nil {

panic(err)

)

B ERSEBALIE,

32133 EiRE

openDB("mysql", func(db *sql.DB) {
selectSQL := "SELECT id, coins, goods FROM player WHERE id = ?"
rows, err := db.Query(selectSQL, "id")
if err != nil {

panic(err)

// This line is extremely important!

defer rows.Close()

id, coins, goods := "", 0, O
if rows.Next() {
err = rows.Scan(&id, &coins, &goods)
if err == nil {
fmt.Printf("player id: %s, coins: %d, goods: %d\n", id, coins, goods)

B

EZEESEERNE,

32134 FEHIGE

openDB("mysql", func(db *sql.DB) {
updateSQL := "UPDATE player set goods = goods + ?, coins = coins + ? WHERE id = ?"
err := db.Exec(updatesSqQL, 1, -1, "id")

—_

if err != nil {

panic(err)

»
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EZEBSEEINE,

3.2.13.5 MIFRENIE

openDB("mysql", func(db *sql.DB) {
deleteSQL := "DELETE FROM player WHERE id=?"
_, err := db.Exec(deleteSQL, "id")
if err != nil {
panic(err)
}
»

B2 ERSEMIIRAIE,

3214 EEEM

32141 {ERARIFEFIEZ ORM HEZE ?
Golang IRINTEF IR AT B ERIKEVSR], EERALRE:
- FINBISARMEIBEEE

- FIERBIEESS
- FEFEIRETRET A BIETR

BN EEERSE LM sQLiBRIMERIENER, HttEAT, BiINVER orv ERRHITH A, HI90GORM,
ORM B] LABEBA{R

- RO EEEENSESHRRAE
- ERBIERAERE squ IBAIREFLIE

3215 F—%&

« XF Go-MysQL-Driver FISEE B{ER %, FILASZE Go-MySQL-Driver B 7314,
- {REJCALRLRIZA R EX, UKBES X TEINMBENAALNRESE, flW: mALE. &
MEUE. BEREUE. BRIZEL TS5, sqLHREMILSE.

3.22 (B GORM EIEF Y HUEE

EHBIEER —INIRE MysqQL FIEUEE, GorRM B HAIELERITHIFIR Golang ORM HEZEFH HIiE RS 7 F L 5N IR
=Y AuTo_RANDOM 451, [EIRY, FEHLEIREE 0 corv BIERIASZHFEUEE,
A HE R RINAIE RN IR EFD GorRM SRFERL LA FES

. EBE{REVIFIE,

- {£F GorM E R T BB EE R B
- MEFSITRONARERF. RBa]USEROICIEAEL, STREZRE CrRuD IR1F,
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https://zh.wikipedia.org/wiki/对象关系映射
https://en.wikipedia.org/wiki/Boilerplate_code
https://github.com/go-sql-driver/mysql/blob/master/README.md
https://gorm.io/index.html
https://gorm.io/zh_CN/docs/connecting_to_the_database.html#TiDB

T E =
3221 RIEEX

- HETF Go 1.20 RRUA ERRAS,
* Gito
- FHREESER, MRIFTLBFINBRIEERRE, PJAREBUATHNEE:

- SERERN LT BUREESERFEEE EXN T BUEESER, SIBAHER,

3222 BITRIBHEER N RIEE
KNTERIENEITROINBEFORE, FHEEREINRIRE,

32221 F19: REROANKEEER A
BITU TGS, EREKEBEETRMERIAL:

git clone https://github.com/tidb-samples/tidb-golang-gorm-quickstart.git
cd tidb-golang-gorm-quickstart

32222 F28: BEEEER
RinERETLYEURE, EATIAEEERTIHIRESEE,

1. BITUAT&HZ, 1§ .env.example SEHIHEGRRA env:

cp .env.example .env

2. EHFHMEN T BIEEINERFTEE env B, ROIGRIWT:

TIDB_HOST="'{host}"
TIDB_PORT='4000"
TIDB_USER='root'
TIDB_PASSWORD="{password}"’
TIDB_DB_NAME="'test'
USE_SSL="'false'

RS O PRSMUT AR BURENNAVE, Fi&E USE_SSL J false, HNRIFEANIZITE
SEUREE, ZXIA Hostitiditfg 127.0.0.1, B RHE,

3. IR%FE .env XH&,

32223 HE3L: BITRBHAEELER

1. BT RS, TR :

make

2. &% Expected-Output.txt, FSRIEFEMEHITILRR. SRITIBDREREMIN,
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https://go.dev/
https://git-scm.com/downloads
https://github.com/tidb-samples/tidb-golang-gorm-quickstart/blob/main/Expected-Output.txt

i8R
3223 RPEIRBBAER

RE]SEU T RBABAER, THECHNAAR,
TEABREETAEN, IRXBEE tidb-golang-gorm-quickstart,

3.2.23.1 EEEIFEIBURE

func createDB() *gorm.DB {
dsn := fmt.Sprintf("%s:%s@tcp(%s:%s)/%s?charset=utf8mb4&tls=%s",
${tidb_user}, ${tidb_password}, ${tidb_host}, ${tidb_port}, ${tidb_db_name}, ${use_ssl})

db, err := gorm.Open(mysql.Open(dsn), &gorm.Config{
Logger: logger.Default.LogMode(logger.Info),

19

if err != nil {

panic(err)

return db

32232 EAUE

db.Create(&Player{ID: "id", Coins: 1, Goods: 1})

B ERSEBHALIE,

32233 BEREIE

var queryPlayer Player

db.Find(&queryPlayer, "id = ?", "id")

3.223.4 EHEUE

db.Save(&Player{ID: "id", Coins: 100, Goods: 1})

BZERSEEMLIE,

32235 MIBRENIE

db.Delete(&Player{ID: "id"})

B ERSEMIRLIE,
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https://github.com/tidb-samples/tidb-golang-gorm-quickstart

T2 2 =
3224 F—%

« XF GorRM M Z{ERATi%E, FILLEE GorM B3 X1 I GORM B 73 X R FH HIEEET,
- ARFTAREFIE A R E X, WIRBES X THINBIBEENAFLNRESE, FW: BALE =
WEUE. MPREUE. BRIZEL F5. soL MM

3225 BEEER

MRAEFRANIIEFIBR B, BICATE AskTuc Li#{TIRIE], FREEN,

3.3 Python

3.3.1 {EF mysqlclient EFZE N BURE

SEHBUIBER —NIRE MysqQL BIEUREE, mysqlclient J3 HELRTTHIFFE Python Driver Z—,
AR FENG R RGN {r] {58 BB TSI 88U FE RN mysqlclient SRFERL LA F1ESS :
- EEERIIME,

o {8 mysqlclient EFZ B T B E LB,
- MEBHIGITHRNNBRER, (RErTASEROCHEAER, STEREZDA crRuD 121E,

33.1.1 HIEEXK

. #E7F Python 3.8 R LA ERR A,
. Git,
- SEEFBIRESEE, MRS EFNMIEESSE, PIURBUTAHRNEIE: FIHBIEE

- SEREFMN LT BUIEESEREE EXN T BUEESR, SIBAHhER,

3312 BITRBRAERD T BERE
FNTERIMNEITROINARREFE, FERDTFBIERE,

33.1.21 F1 5 RERARBEER K
BITU TGRS, BROKEBEETRER AL :

git clone https://github.com/tidb-samples/tidb-python-mysqlclient-quickstart.git

cd tidb-python-mysqlclient-quickstart

33122 Fod: TEKH

BITUTEGRS, TRAFIKBIIFEZENMR (B mysqgldient ):

pip install -r requirements.txt

MNRBRLEREIM, BESE mysqldient B 753X,
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https://gorm.io/zh_CN/docs/index.html
https://gorm.io/zh_CN/docs/connecting_to_the_database.html#TiDB
https://asktug.com/?utm_source=docs-cn-dev-guide
https://github.com/PyMySQL/mysqlclient
https://www.python.org/downloads/
https://git-scm.com/downloads
https://github.com/PyMySQL/mysqlclient#install

33123 $F3F: BEEEER

RHERE TR, (£ TIHEERR T BIREEE.

1. IB1TUATE S, 1§ .env.example EFIFHEHF RN .env:

Tl E

cp .env.example .env

2. EHFHUEN T BIEEINERFTEE env B, ROIERIWT:

TIDB_HOST="'{host}"
TIDB_PORT='4000"
TIDB_USER='root'
TIDB_PASSWORD="{password}'
TIDB_DB_NAME="'test'

ERER O PRSI AR FBRIEESNEVE, FBIFR cA_PATHIXIT, WRMESHIEITEIL

IBEE, KA Host it f 127.0.0.1, BRERZ,
3. {RTF .env X1,

33124 F4p: BITREHEELER

1. BITFR&G<S, MITRECHES:

python mysglclient_example.py

2. BEF Expected-Output. txt, FESIRIFEFMLHITIER, SRITURNAEZRI,

33.1.3 RIS FER
Rl &E AT RBREAER, ERBCHNBA %,

TERBREEITAR, WK EE tidb-samples/tidb-python-mysqlclient-quickstart,

33.1.3.1 EEEIEIBURE

def get_mysqlclient_connection(autocommit:bool=True) -> MySQLdb.Connection:
db_conf = {
"host": '${tidb_host}"',
'${tidb_port}"',
'${tidb_user}",
'${tidb_password}"',
'${tidb_db_name}",

"autocommit":

"port":
"user":
"password":
"database":

autocommit

if '${ca_path}':

34



https://github.com/tidb-samples/tidb-python-mysqlclient-quickstart/blob/main/Expected-Output.txt
https://github.com/tidb-samples/tidb-python-mysqlclient-quickstart

Tl E

db_conf["ssl _mode"] = "VERIFY_IDENTITY"
db_conf["ssl"] = {"ca": '${ca_path}'}

return MySQLdb.connect(**db_conf)

TE(ERZEET, REEYE ${tidb_host}, ${tidb_port}, ${tidb_user}, ${tidb_password}. ${tidb_db_name},
${ca_path} EE AR IR EE R IRME,

3.3.13.2 EAIE

with get_mysqlclient_connection(autocommit=True) as conn:
with conn.cursor() as cur:
player = ("test", 1, 1)
cursor.execute("INSERT INTO players (id, coins, goods) VALUES (%s, %s, %s)", player)

B2 ERSBEALIE,

3.3.1.33 TiRHUE

with get_mysqglclient_connection(autocommit=True) as conn:
with conn.cursor() as cur:
cur.execute("SELECT count(*) FROM players")
print(cur.fetchone()[0])

EZEESEERNE,

33.1.3.4 FEHEUE

with get_mysqlclient_connection(autocommit=True) as conn:
with conn.cursor() as cur:
player_id, amount, price="test", 10, 500
cur.execute(
"UPDATE players SET goods = goods + %s, coins = coins + %s WHERE id = %s",

(-amount, price, player_id),

BZERSEENLIE,

3.3.1.35 MIFREGE

with get_mysqlclient_connection(autocommit=True) as conn:
with conn.cursor() as cur:
player_id = "test"
cur.execute("DELETE FROM players WHERE id = %s", (player_id,))

B2 ERESEMREIE,
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L
\1 V4 —_—
Yl 2 R
33.14 JEEEM
33.1.4.1 {ERABRINFEFILZ OrRM HESE ?
Python IRGNFEFF IR EN BB ERMIEE AR, BERALE:
- FENBN AR MEIREEE

- FHEBRIEEES
- FINGEIRIT (1E mysqlclient FERRAITTH (tuple) ) PRET HEIEITHR

BiIVXEFTERS 8 20 sQLiBRMEREMNIZF AEiER T, BIUER orRv AEZRFITA %, BIANsQLAIchemy,
Peewee FDjango, ORM B] LAESEN/R :

- BOEEERNSESHRRNAE
- ERBIERAERE squ IBAIRIEFLIE

3315 F—%

« XF mysqlcient B ZERATFIE, FILASE mysqlclient B F5 34,
- (RETAR IR L E X, URNES X TFIFYHRBENAALNRELRE, FlW: EAZE =
FENIE, MIBRENIE, BRIZEN, TS, sqLEREMILE,

3.3.2 {EFH MysQL Connector/Python E 12 L B

EUBURER —NIRE MysqQL BIEHEEE, MySQL Connector/Python & HH MysQL FF & 4 Python Driver,
ARG B R UN{A] (s FE S EN £ EE FO MySQL Connector/Python SRFERL A F4ESS :

- EEERIVIFMR,
« {883 MySQL Connector/Python ZE3E 2| | EHEEE EE B,
- MBHBITIRRN AR, REAIUSERGICEFER, FTEMEZR crub BRIE,

3321 HIEEXK

« HETE Python 3.8 SZUA ERRZK,
* Git,
- FHBUEESR, NRMRLSBEFINMIBESEE, FTURBUTANCIE:

- SEREFN AT BIRESERF A E E T BUEESER, ISR,

33.22 BITRREFHEERIFHEIEE
KNTERWMENZIT RGN BEFIRE, HEREFIBIRE,

36
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https://en.wikipedia.org/wiki/Boilerplate_code
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https://dev.mysql.com/doc/connector-python/en/
https://www.python.org/downloads/
https://git-scm.com/downloads

L
\1 V4 —_—
Yl 2 R
33221 F1 9 RERHRBEERKRH
BITUTHS, BROREEETMER A :

git clone https://github.com/tidb-samples/tidb-python-mysqlconnector-quickstart.git

cd tidb-python-mysqlconnector-quickstart

33222 25 TR

BT T &S, TRRGIIBEAZEZME ( B13E mysql-connector-python ):

pip install -r requirements.txt

33223 F3F: BEEEER

KIERBFENBIRE, EATIIAEERD T RIERESE.

1. BITUUT L, 15 .env.example EFIFEREN .env:

cp .env.example .env

2. ERIFHME N BIBEFNEEFTERE env H, RAIGRINT:

TIDB_HOST="'{host}"'
TIDB_PORT='4000"
TIDB_USER="'root'
TIDB_PASSWORD="'{password}"'
TIDB_DB_NAME="'test"

EEBR O PSRRI ENEIEENRAE, FHMBR cA_PATHIXIT, MRMFRERIIGITEIN
BE, KA Hostitolit A 127.0.0.1, BRBAZE,

3. RTE .env X,

33224 F4L: BITRBHEEER

1. BT FRa<L, RITREINES:

python mysql_connector_example.py

2. B Expected-Output. txt, FSIRAIEFMEHEITIER, SRR AERMI,

3323 RECHBFER
Rl 8E AT RBREAER, EREBCHNAF.,

TERBREBITAD, WX EE tidb-samples/tidb-python-mysglconnector-quickstart,

37


https://github.com/tidb-samples/tidb-python-mysqlconnector-quickstart/blob/main/Expected-Output.txt
https://github.com/tidb-samples/tidb-python-mysqlconnector-quickstart

Tl E

33.23.1 EEEABIRE

def get_connection(autocommit: bool = True) -> MySQLConnection:
db_conf = {

"host": '${tidb_host}",

"port": '${tidb_port}',

"user": '${tidb_user}"',

"password": '${tidb_password}",

"database": '${tidb_db_name}"',

"autocommit": autocommit,

"use_pure": True,

if '${ca_path}':
db_conf["ssl_verify_cert"] = True
db_conf["ssl_verify_identity"] = True
db_conf["ssl_ca"] = '${ca_path}’

return mysql.connector.connect(**db_conf)

FEERZEIET, (REEYS s{tidb_host}, ${tidb_port}, ${tidb_user}, ${tidb_password}, ${tidb_db_name}
M ${ca_path} Bk {RHYTE S IR BE L BE R LR E,

33.23.2 AR

with get_connection(autocommit=True) as conn:
with conn.cursor() as cur:

player = ("test", 1, 1)

cursor.execute("INSERT INTO players (id, coins, goods) VALUES (%s, %s, %s)", player)

B2 ERSBEALIE,

3.3.23.3 EIEEIE

with get_connection(autocommit=True) as conn:
with conn.cursor() as cur:
cur.execute("SELECT count(*) FROM players")
print(cur.fetchone()[0])

BZERSELSRNIE

33.23.4 EHEUE

with get_connection(autocommit=True) as conn:
with conn.cursor() as cur:
player_id, amount, price="test", 10, 500
cur.execute(

38



"UPDATE players SET goods = goods + %s, coins = coins + %s WHERE id = %s",

(-amount, price, player_id),

)

B ERSEENLIE,

3.3.235 MIFREGE

with get_connection(autocommit=True) as conn:
with conn.cursor() as cur:
player_id = "test"
cur.execute("DELETE FROM players WHERE id = %s", (player_id,))

EZEESEMIREUE,
3324 EFEEIM
33241 {EFAERMNIZFILZ ORM HESE ?
Python IXZNTEFF IR TSR ERREAE], BERALE:
- FINES BRI EEE
- FHEERIEEES
« FEGEIRIT (1E mysql-connector-python FRZR/R A ITTLH (Tuple) B E FH (Dictionary) ) BRET A EURITR

BIVNERERS & 71 sqU BRI EREMNIERF HtER T, BINER orM IERRBHTH &, BlUlsQLAIchemy,
pPeewee FDjango, ORM BJ LAESENR :

- B EEERNE SRR
- ERBIENRABKRE QU IBAIRIFFRIE

3325 F—&

« X F mysql-connector-python BB B{ER 7%, BILASE MySQL Connector/Python B 77314,
- ARATCAR R IR A 2B XM, UWIRES X THINMBENRAARNRESR, Fl: BEAHE &
AR, MIBREE. BRIZEL TS, sqLlEBEMLE,

333 {#H pymysQL IEIERI I BUEE

EHEIBER — 1S MysQL FIEUEEE, pyMysQL J HBLRITHIFIRE ython Driver Z—,
AR H44G R R a0 {r] {58 AR S S BB ZE D pymysQL SRTERY LA T 1ESS :

- EEERBVIME,
- {£R pymysqQL IE RO IR E R,
- MEFSITRONARERF. RBa]USEROICIEAEL, STREZRE CrRuD IR1F,
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https://zh.wikipedia.org/wiki/对象关系映射
https://en.wikipedia.org/wiki/Boilerplate_code
https://dev.mysql.com/doc/connector-python/en/
https://github.com/PyMySQL/PyMySQL

333.1 BIBEEX

- #E7F python 3.8 RRUA L AR A,
* Git,

- FHLREESER., MRIFTLBFIBRIEERRE, PJAREBATHINEE:

Tl E

- SEREAMNA LI RIEESEFNLEBLENTENBIEESER, SIBRRHER,

3332 BITRIBHEER I RIEE
NS ERUAEITRONBIEFNRE, HiEEDEINRIRE,

33321 F1 o RERFRBEERK
BITUTHE, BRAKEECERERA:

git clone https://github.com/tidb-samples/tidb-python-pymysql-quickstart.git
cd tidb-python-pymysql-quickstart

33322 F2D: TR
BITUTHS, RERROIKBAZEZMRE (B pymysql ):

pip install -r requirements.txt

33323 F35: BEEEER
KIEREFLYEIEE, EATIHEEED LR ESEE,

1. BITLAT&HZ, 45 .env.example EFIHEGRRE N .env:

cp .env. example .env

2. ERIFHME N IR ERNERFARE env B, RAIERUWT:

TIDB_HOST='{host}"'
TIDB_PORT='4000"
TIDB_USER="'root"
TIDB_PASSWORD="'{password}"'
TIDB_DB_NAME="'test'

ERER O PRSI AR FEIEESNAVE, FBER cA_PATHIXIT, WRMESHEITEIE

&, ZAIA Hostitilit}y 127.0.0.1, B AHE
3. fRTF .env X4,

40


https://www.python.org/downloads/
https://git-scm.com/downloads

L
\1 V4 —
Yl 2 R
33324 Fa4L: BITRBEHEELER

1. BIT A&, MITRECHES:

python pymysql_example.py

2. &% Expected-Output. txt, FSIRIVZFHEEITILR, SRITMEI0ERZMI.

3333 RPAIREBAER
REISEUTRBERBEHE, TRECHNAFA,
TERBREEBITAD, WX EE tidb-samples/tidb-python-pymysql-quickstart,

33331 EEEIFIBURE

from pymysql import Connection
from pymysql.cursors import DictCursor

def get_connection(autocommit: bool = True) -> Connection:
config = Config()
db_conf = {
"host": ${tidb_host},
"port": ${tidb_port},
"user": ${tidb_user},
"password": ${tidb_password},
"database": ${tidb_db_name},
"autocommit": autocommit,

"cursorclass": DictCursor,

if ${ca_path}:
db_conf["ssl_verify_cert"] = True
db_conf["ssl_verify_identity"] = True
db_conf["ssl_ca"] = ${ca_path}

return pymysql.connect(**db_conf)

TE(ERZ RS, REEYE s{tidb_host}, ${tidb_port}, ${tidb_user}, ${tidb_password}, ${tidb_db_name}
BARZ ${ca_path} Bk A {RAVT S LR FE L BERISEPRE,

33332 AR

with get_connection(autocommit=True) as conn:
with conn.cursor() as cur:
player = ("1", 1, 1)
cur.execute("INSERT INTO players (id, coins, goods) VALUES (%s, %s, %s)", player)
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https://github.com/tidb-samples/tidb-python-pymysql-quickstart/blob/main/Expected-Output.txt
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LB R
TE £
EZEESEHmAIUE,

33333 EiREIE

with get_connection(autocommit=True) as conn:
with conn.cursor() as cur:
cur.execute("SELECT count(*) FROM players")

print(cursor.fetchone()["count(*)"1)

EZEESEERNE,

33334 BHEUE

with get_connection(autocommit=True) as conn:
with conn.cursor() as cur:
player_id, amount, price = "1", 1, 50
cur.execute(
"UPDATE players SET goods = goods + %s, coins = coins + %s WHERE id = %s",

(-amount, price, player_id),

B2 ERSEEMNIE,

33335 MIFREUE

with get_connection(autocommit=True) as conn:
with conn.cursor() as cur:
player_id = "1"
cur.execute("DELETE FROM players WHERE id = %s", player_id)

B ZEESEMIFRIUE,
3334 EEEI
33341 {ERRNIEFLRE ORM HEZR ?
Python IRGNFEFF IR N BURERMIEE AR, BERKALRE:
- FINBIM AR BMEIBEEE
- FBEERIEEES
- FIGEIRIT (1E pymysql FRR FTTA (tuple) 3E FEE (dict) ) BRETAEURWR

BIVXEFTERS 8 &1 sQUiBAMEREMNIZF EERL T, BIUER orv EZRBHITA L , BIUNsQLAIchemy,
Peewee ¥Django, ORM B LAEBEN{R :

- BOEEEENSESHRRNAE
- ERBIERAERE squ IBAIREFLIE

42


https://zh.wikipedia.org/wiki/对象关系映射
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T2 2 =
3335 F—%

- XF rymysQL IR S{ERFE, BIEE pymysqL B 75 X1,
« (RA AL RiEF A B XN, UWHKREZS X TFEINBBEENRAALNRESRK, Gl: EARE &
EURE. BRREUE. BRIZEL F5. sqLHREMILE,

3.3.4 {EH sQLAlchemy IEIER N EUEE

EHBIRER — N FRE MysqQL FIEUIRIE. sQLAichemy Jo HEIRTTHIFFIE Python ORM (Object Relational Mapper) Z

o

ARG R R AN 3 R S B $03E B 1 sQLAIchemy SRFERL A FHESS

- EEE (RIS,
- {3 sqQLAichemy R B T B H0HE B SR B,
- MEFSITRNNARERF. RS EROICIEAER, STREZRR cruD IRIF,

3341 BIBEX

- HEEF Python 3.8 B CA ERRA,
* Git,
- FHEEESE., MRMRESBEFIBIBEESR, PJURBUTANCIE:

- SEREFNA T BIRESRF A E EXU T BUEESE:, eIEAHERE

3342 BITRRRAERDIFIBEE
FNTTERINEITROINARREFE, FHERDFBIERE,

33421 F1 o RERFRBEERKRH
BITUTHS, BROKEEETMERA:

git clone https://github.com/tidb-samples/tidb-python-sqlalchemy-quickstart.git

cd tidb-python-sqlalchemy-quickstart

33422 25 TR

BITU T &S, RERRFNEAFZAAE (B sQLaichemy Fl1 PymysqL ):

pip install -r requirements.txt

P AZREE pymysqL ?

SQLAIchemy B —"32¥5 Z NIRRT ORM E, ERNRIRENBEHEK, IUEMALREUEEEN RN
45 sQLiBA), B sqLaichemy AN RHRIERERE), FUFEEZEBMLRATERTIRBENRD), FR
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https://pymysql.readthedocs.io
https://www.sqlalchemy.org/
https://www.python.org/downloads/
https://git-scm.com/downloads

Tl E

BITE £ R pymysQL 1F S BB EE IR, PyMysQL B — N5 BN IR A SR A BILE Python SKILEY MysQL &5 P im
HEIMERBTE LRR.

R eI CAE R E A B ZE RS, 1490 mysqlclient A mysql-connector-python, {BREIRELE python [, BE
SRR 0/C HHEER MysQL B P IR TS, B8, S% sQuchemy BF3H,

33423 F34: BEEEER

KIEREBFENEIRE, EATIIAEERD T RIERESEE.

1. BT T, & .env.example EFRIFEHEHR .env:

cp .env.example .env

2. SHFHUES T BIEENERFEE env B, ROIERIMT:

TIDB_HOST='{host}"'
TIDB_PORT='4000"
TIDB_USER='root'
TIDB_PASSWORD="{password}"
TIDB_DB_NAME="'test'

EEER O PISMAT RRE AN SIREXN R E, FHMBR cA_PATHIX1T, WRFESVIEITENE
BEE, BN Host ittt} 127.0.0.1, BRERZ,

3. RTE .env X,

33424 F 4% BITRBHAESES

1. BT REGS, RITREIES:

python sqlalchemy_example.py

2. B Expected-Output. txt, FSIRAIEFMEHEITIER, SRITORDNADERI,

33.43 RPN A ER
RaISE AT RBREBAEE, TREBCHNAFEL.

TERBREEITAR, W EE tidb-samples/tidb-python-sglalchemy-quickstart,

33431 EEBIFINBIRE

from sqlalchemy import create_engine, URL

from sgqlalchemy.orm import sessionmaker

def get_db_engine():

connect_args = {}
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https://github.com/PyMySQL/mysqlclient
https://dev.mysql.com/doc/connector-python/en/
https://docs.sqlalchemy.org/en/20/core/engines.html#mysql
https://github.com/tidb-samples/tidb-python-sqlalchemy-quickstart/blob/main/Expected-Output.txt
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Tl E

if ${ca_path}:

connect_args = {
"ssl_verify_cert": True,
"ssl_verify_identity": True,
"ssl_ca": ${ca_path},

}

return create_engine(

URL.create(
drivername="mysql+pymysql",
username=${tidb_user},
password=${tidb_password},
host=${tidb_host},
port=${tidb_port},
database=${tidb_db_name},

),

connect_args=connect_args,

engine = get_db_engine()

Session = sessionmaker(bind=engine)

TE(ERZEET, REEYS s{tidb_host}, ${tidb_port}, ${tidb_user}, ${tidb_password}, ${tidb_db_name}
BAR ${ca_path} Bk R IRAVT S LR E L BERISIPREL,

33.43.2 FEEREIEW SR

from sqlalchemy import Column, Integer, String

from sqlalchemy.orm import declarative_base

Base = declarative_base()

class Player(Base):
id = Column(Integer, primary_key=True)
name = Column(String(32), unique=True)
coins = Column(Integer)

goods = Column(Integer)

__tablename__ = "players"

FEZ{FES%E sqlAlchemy ATV RET R,

33.433 AR

with Session() as session:

player = Player(name="test", coins=100, goods=100)

45


https://docs.sqlalchemy.org/en/20/orm/declarative_mapping.html

il B R
session.add(player)

session.commit()

B S EESEBmALIEU R sQLAIchemy Query,

33434 BEREIE

with Session() as session:
player = session.query(Player).filter_by(name == "test").one()

print(player)

EZEESEEREUELBLR sQLAIchemy Query,

33435 FEHIGE

with Session() as session:
player = session.query(Player).filter_by(name == "test").one()
player.coins = 200

session.commit()

EZEESBEIEELL sQLAIchemy Query,

3.3.4.3.6 MIFREGE

with Session() as session:
player = session.query(Player).filter_by(name == "test").one()
session.delete(player)

session.commit()

FEZEESEMIREUEEL R sQLAIchemy Query,

3344 F—

« XTF sqQLAichemy I B{ERT5iE, FIASEE sqQLAlchemy B 7334,
- {RE]CALREE DAL EXNY, UFEBES X TEINMIBENAFENRESIR., Flu: EARE =
AR, MFREIE. BRIZENL FH. squEEMLE,

335 £ peewee EIZE| L IIEE

FUFIRER — N 3RE MysQL FIEIEREE, peewee 79 BIR{TRIFFIR Python ORM (Object Relational Mapper) Z—,
A HE R RGN eI{E R e FUB EER] peewee KTEAL A FESS :

- BERIIME,

. £ peewee EIZEI TN FUBEEEE,

- MEH BTN AR, REAIUSERGICEREE, FTTMEARH crub BRIE,
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https://docs.sqlalchemy.org/en/20/orm/queryguide/index.html
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https://docs.sqlalchemy.org/en/20/orm/queryguide/index.html
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https://www.sqlalchemy.org/
https://github.com/coleifer/peewee

T E =
3351 RIEHEXK

- #E7F python 3.8 RRA L AR A,
o Git,
- FHIBUEESER, NRMFTEBEFINBIBRESEERE, nJUIRBUTARGIER:

- SEREFN AT BUIRESERFEE EXU T BUEESEE, ISR

3352 BITRRRFAERR T BERE
FNTERIMNBITROINAEFE, FERDTFIBIERE.

33521 F15: mERAKEEER At
BITU TGS, EREKEEETMERI A :

git clone https://github.com/tidb-samples/tidb-python-peewee-quickstart.git
cd tidb-python-peewee-quickstart

BT TS, RRAOICHEAFEZEIRE (8115 peewee F PyMysqQL ):

pip install -r requirements.txt

P AR EE pymysqL ?

peewee B —PNZIFSMEURERT ORM &, ERNRUIEENSEMR, rIUEMALENE@EANRISGNER
5 sqQLiEf), {B peewee HAMNEMEANIEEWRD), FEILFBZRMLRATEZTINBURENRD), ARGITEE
FpymysQL E A EHREIRE, PymysQL B — 5 Tl EE R A HILE python SKEEY MysQL E P imEZE, FRJBATE
FBTE LR, ESER, 2% peewee BN,

33523 $F3F: BEEEER
KIEREFLYEIREE, EATIHEEED LR ESEE,

1. BITLAT &L, 4§ .env.example EFIHERR N .env:

cp .env.example .env

2. EFRIFHME N BIBERNEZEFARE env B, RAIERUNT:

TIDB_HOST="'{host}"'
TIDB_PORT='4000"
TIDB_USER="'root'
TIDB_PASSWORD="'{password}"'
TIDB_DB_NAME="'test'

BRI O RIS DN TIIBE SRE, 3R cr_paThiX(, WMRAEANLETRIN
IBEE, KA Host it f 127.0.0.1, BRERZS,

3. fR%F .env XH&,
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33524 Fa4L: BITRBEHEELER

1. BITFREGS, MITREINED:

Tl E

python peewee_example.py

2. B Expected-Output. txt, FEIRIFEFMLHITIER, SRR AEZRI,

3353 RPAIREBAER
RSB T RBABAER, THECHNAAA,
TEABREETAN, IRBEE tidb-samples/tidb-python-peewee-quickstart,

33531 EEEIFIBURE

from peewee import MySQLDatabase

def get_db_engine():
connect_params =
if '${ca_path}':

{:

connect_params = {
"ssl_verify_cert": True,

"ssl_verify_identity": True,

"ssl _ca": '${ca_path}"',
}

return MySQLDatabase(
'${tidb_db_name}',
host='${tidb_host}",
port="${tidb_port}"',
user="${tidb_user}",
password="${tidb_password}"',

**connect_params,

TE(ERZREET, REEYE s{tidb_host}, ${tidb_port}, ${tidb_user}, ${tidb_password}, ${tidb_db_name}

PARz ${ca_path} B Jo{REYT S LR BE SR BF MO SLPRE,

33532 FEIRIEWSR

from peewee import Model, CharField, IntegerField
db = get_db_engine()
class BaseModel(Model):

class Meta:

database = db
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class Pla
name
coins

goods

class
t

yer(BaseModel):

= CharField(max_length=32, unique=True)
= IntegerField(default=0)

= IntegerField(default=0)

Meta:

able_name = "players"

def __str_ (self):

return f"Player(name={self.name}, coins={self.coins}, goods={self.goods})"

Tl E

FZEES%E peewee IREI5FER,

33533 HAZUE

#i FEANBRNITER

Player.cr

eate(name="test", coins=100, goods=100)

#it THAS IR

data = [
{"name": "test1", "coins": 100, "goods": 100},
{"name": "test2", "coins": 100, "goods": 100},

1

Player.insert_many(data).execute()

ESEEEBHANE,

33534 BiRHIE

#i# BIRFTANR

players = Player.select()

#t BIERENITER

player = Player.get(Player.name == "test")

#i# BIRSMIR

players = Player.select().where(Player.coins == 100)

BZERSEERNIE

3.3.53.5 BEHEUE

#itt BITERENITR

player =

Player.get(Player.name == "test")
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T2 2 R
player.coins = 200

player.save()

#it HEFHFS IR

Player.update(coins=200).where(Player.coins == 100).execute()

BZERSEEMLIE,

3.3.5.3.6 MIFREE

# PREDITER
player = Player.get(Player.name == "test")

player.delete_instance()

w4 HERRS IR
Player.delete().where(Player.coins == 100).execute()

B2 ERSEMIREIE,

3354 F—%

« XTF peewee WEZBERTE, FIASE peewee B XY,
- (REJCAMLEiE A LB XN, UKNES X TIINMIBEENRALRMRESRK, Fl: EARE =
EUE. BIEREUE. BRIZEL F5. sqUHREMILE,

3.3.6 f&EFH Django EIEZIF AN ENIEE

EEBIERE R —INFRE MysQL BFIEUIEEE, Django J HAIRITHY Python Web IEZR 2 —, EREBSLIL T —/N5& K
] ORM (Object Relational Mapper) £ 4t.

ARG R R AN o] £ A T Bl 20 B BE AN Django SRFTAL A FESS :

- EEE(RIIMER,
- {3 pjango EHEE T BIEEEEL,
- MEFEITIRNNARERF, REaIUSEROICIEAE, STTRERR cRUD BIF.

336.1 BIEERX

- #E7F Python 3.8 RRUA ERR A,
o Git,
- EOUBUREER, MRS EFBIRESERE, JURBUTAREIE:

- SEPERMNA T RIEESERGF NN BN TR ESER, SIBRAHER,
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L
\1 V4 —_—
Yl 2 R
3362 BITRBHEEEFINRIERE
NS ERIAEITRONBIEFRNRE, FHEEREINRIRE,

33621 F1o: RERFRBEERAR
BITUTHS, BRAKEECERIERA:

git clone https://github.com/tidb-samples/tidb-python-django-quickstart.git

cd tidb-python-django-quickstart

33622 F25: TEMKH

BITU TGRS, TRAFIKBIIFEZENMKIB (B4 Django, django-tidb Fl mysqlclient ):

pip install -r requirements.txt

WNRIRTEZRZR mysqclient FRHE R [E)f, EEE mysqlclient B 5314,
django-tidb Bft4 ?
django-tidb & —JJ Django IR R IBEEEECEE, EMRT FEBIEES Django ZIBIRIFRE 0],

L django-tidb BY, 1HIEE SR Django NRAILECHIRRAS, 140, WNRIRERIIZ django==4.2.*, MN%
% django-tidb>=4.2.0,<4.3.0, EHF minor RASAFETEMEE, BINERARITAY minor A,

EZEFER, BEE django-tidb B,

33623 $F3%: BEEEER

KRB TENIEE, (EATIHFEERR T BIRESRE,

1. BITLAT &L, & .env.example EFIHERR N .env:

cp .env.example .env

2. EHFHME N T BIREINERFHEE env B, RAOIERWOT:

TIDB_HOST="'{host}"
TIDB_PORT="'4000"'
TIDB_USER='root'
TIDB_PASSWORD="'{password}"'
TIDB_DB_NAME="'test'

EEER O PSS AMROEIIIBENNIVE, FRIER cA_PATHIXTT, WIRGEXRNIEITEHL
BEE, BRIA HostHbEFg 127.0.0.1, BEERZE

3. fRTF .env Xf&,
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33624 F 45 VIBLEIEE
ERFIERERMITUTHS, FRCEIBE:

Tl E

python manage.py migrate

Operations to perform:

Apply all migrations: admin, auth, contenttypes, sample_project, sessions

Running migrations:

Applying contenttypes.0001_initial... OK

Applying auth.0001_initial... OK
admin.0001_initial... OK
admin.0002_logentry_remove_auto_add... OK

Applying
Applying
Applying
Applying
Applying
Applying
Applying
Applying
Applying
Applying
Applying
Applying
Applying
Applying
Applying
Applying
Applying

admin.0003_logentry_add_action_flag choices... OK

contenttypes.0002_remove_content_type_name... OK

auth.

auth
auth
auth

0002_alter_permission_name_max_length... OK

.0003_alter_user_email_max_length... OK
.0004_alter_user_username_opts... OK

.0005_alter_user_last_login_null... OK
auth.
auth.
auth.
auth.
auth.
auth.
auth.

0006_require_contenttypes_0002... OK
0007_alter_validators_add_error_messages... OK
0008_alter_user_username_max_length... OK
0009_alter_user_last_name_max_length... OK
0010_alter_group_name_max_length... OK
0011_update_proxy_permissions... OK

0012_alter_user_first_name_max_length... 0K

sample_project.0001_initial... OK

sessions.0001_initial... OK

33625 Fs54:

BITRPINAERER

1. EFRRN T RITRAINARER:

python manage.py runserver

Rz FRFEFERIATE 8000 im0 LizfT, IRMBEEAEMIKOS, FIMEGSERIKEOS, F:

python manage.py runserver 8080

2. FTFFNSAEE, 7EHBHEAZ4I A http://localhost:8000/, iABITRBINIFATER, {REIABEITUIATIRIE:

- BIE—/NETEY Player

- HEBIE Player

- EBEMBEHR Player

« ¥ Player

« IR Player

o TEFAA Player Z B S50
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3363 RPOIREBAER

ReISZB U T XBRBAHE, TRBCHNAAER,
TERBREIZITAD, WX ERE tidb-samples/tidb-python-django-quickstart,

33631 EERIEEEE
FTFF sample_project/settings.py X, AU TEREE:

DATABASES = {
"default": {

"ENGINE": "django_tidb",
"HOST": '${tidb_host}"',
"PORT": '${tidb_port}',
"USER": '${tidb_user}"',
"PASSWORD": '${tidb_password}",
"NAME" : '${tidb_db_name}',
"OPTIONS": {

"charset": "utf8mb4",
Y

TIDB_CA_PATH = '${ca_path}’
if TIDB_CA_PATH:
DATABASES[ "default"]["OPTIONS"]["ssl_mode"] = "VERIFY_IDENTITY"
DATABASES[ "default"]["OPTIONS"]["ss1"] = {
"ca": TIDB_CA_PATH,

TE(FERZEE, REEYS s{tidb_host}, ${tidb_port}, ${tidb_user}, ${tidb_password}, ${tidb_db_name}
BARZ ${ca_path} Btk A{RAVTF S EIE E LB IV SLIRME.,

3.3.6.3.2 FEAAHUENWS

from django.db import models

class Player(models.Model):
name = models.CharField(max_length=32, blank=False, null=False)
coins = models.IntegerField(default=100)
goods = models.IntegerField(default=1)
created_at = models.DateTimeField(auto_now_add=True)

updated_at = models.DateTimeField(auto_now=True)

FES{EE25%E Django 1EH!,
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3.3.6.33 HEAZUE

Tl E

#it FANBNWNR

player = Player.objects.create(name="player1", coins=100, goods=1)

# HEBAS IR
Player.objects.bulk_create([
Player(name="player1", coins=100, goods=1),
Player(name="player2", coins=200, goods=2),
Player(name="player3", coins=300, goods=3),
D

BZERSEBBALIE,

3.3.63.4 BERHIE

#it BIEERENTR

player = Player.objects.get(name="playeri1")

#it BIES MR

filtered_players = Player.objects.filter(name="player1")

#t BEFTENER
all_players = Player.objects.all()

3.3.6.35 FEHIUGE

st BITRNIIR
player = Player.objects.get(name="player1")
player.coins = 200

player.save()

#it HIEFFS IR
Player.objects.filter(coins=100).update(coins=200)

B2 ERSBEMNE,

33.63.6 MIFRENIE

#t PR AITR
player = Player.objects.get(name="player1")
player.delete()

w4 HERFRS IR
Player.objects.filter(coins=100).delete()
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Tl £ x
E2EBSEHIGIE,

3364 F—%

- XF Django MNEZERAE, AIUESE Django BAXHE,
- (REJ ARSI IEF R BN, UIRIES X TEINBIEENBAKNRESRK, FIW: BEALE. =
AR, MIPREE. BRIZEL TS, sQLEREMILE,

3.4 Node.s
3.4.1 {EH node-mysql2 E1E F 2N BUEE

EHEIRER — 13RS MysQL FIEUBEEE, node-mysql2 /— N5 mysqljs/mysql R B AIE [ Node.js A MysqQL IR EH,
AR HE4E R RGN Me] {5 A S 2 A EE R node-mysql2 SRFER A FES :

. BB RMIIRE,
« {8EF node-mysql2 IRENEIZE T HUREEEL,
- MEBFEITRNNBER, (RErIASE RGNS AER, TREZR crRuD #1F,

3411 BIEEX
AT EEBINKI TR ARKIE, (REZRR:

- ERBINEE LSRR Node.js 16.x LA LR,

- EREINES LR Git,

- ER—NEBIRESEE,
MRMFREEEFINBURESSE, TURBUTANEIE:

- SEFEFNA T RBEEFNNZ LT BNIEESE, CIBARNEEE,

3412 BT FEZREFHBIERE
FNTERIMNBITROINARRFE, FERDTBERE,

34121 F1o: RERARBEERAR
BITUTHE, BRAKEECERERR:

git clone https://github.com/tidb-samples/tidb-nodejs-mysql2-quickstart.git
cd tidb-nodejs-mysql2-quickstart
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34122 28 TR

BITU T &S, RERRFCIEIFEZAIARE (B mysql2 0 dotenv fKFHBL):

Tl E

npm install

EFMBENBESH, (RATIET A TaE<R R nysql2 7 dotenv XEHEL (dotenv BTFM .env XHHRIZEGA

BTE )

npm install mysql2 dotenv --save

34123 F34: BEEEER

KIERBFNRIRE, ERATIARERD T RIERESEE.

1. BITUU T2, 15 .env.example EFIFERREN .env:

cp .env.example .env

2. fwiE env X, REBUITHRIVREERER, BOMUMF O BRI TIRIEESSENERSRE:

TIDB_HOST='{host}"'
TIDB_PORT='4000"
TIDB_USER='root'
TIDB_PASSWORD="{password}"
TIDB_DATABASE="test"

3. RTE .env XH&,

34124 B4 BITRBAESELS

BT FdaE<, RITROICHE:

npm run start

TERs 4R
NRERZALT, REVAIRE R mERERIREER:

0 Connected to TiDB cluster! (TiDB version: 8.0.11-TiDB-v7.5.1-0)

0 Loading sample game data...
0 Loaded sample game data.

0 Created a new player with ID 12.

0 Got Player 12: Player { id: 12, coins: 100, goods: 100 }
0 Added 50 coins and 50 goods to player 12, updated 1 row.
0 Deleted 1 player data.
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i8R
3413 RPIRBBAER

R 2EUTXBABRER, TRECHNAA R, TERBREEITAN, B ERE tidb-samples/tido-

nodejs-mysql2-quickstart,

34131 EEEFAEURE
TEMNRKBERMETERE XAEREDREY 5T SR EERIER,

/1 1. B 'mysql2' F0 'dotenv' {KEREL
import { createConnection } from "mysql2/promise";
import dotenv from "dotenv";

import * as fs from "fs";

11 SR 2. BEERSHIA cenv XFHIZENE] process.env F,

dotenv.config();

async function main() {
/1 B 3. SIS T BUREREINERE,

const options = {

host: process.env.TIDB_HOST || '127.0.0.1',
port: process.env.TIDB_PORT || 4000,

user: process.env.TIDB_USER || 'root',
password: process.env.TIDB_PASSWORD || '',
database: process.env.TIDB_DATABASE || 'test',
ssl: process.env.TIDB_ENABLE_SSL === 'true' ? {

minVersion: 'TLSv1.2',
ca: process.env.TIDB_CA_PATH ? fs.readFileSync(process.env.TIDB_CA_PATH) : undefined
} @ null,
}

const conn = await createConnection(options);
/1 FIR 4. AT soL iEAD
/1 S}, 5. KANERE,

await conn.end();

void main();

3.4.132 HRAUE

const [rsh] = await conn.query('INSERT INTO players (coins, goods) VALUES (?, ?);', [100, 100]);

console.log(rsh.insertId);

BZERSEBBALIE,

57


https://github.com/tidb-samples/tidb-nodejs-mysql2-quickstart
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Tl E

3.4.133 TiRHEE

const [rows] = await conn.query('SELECT id, coins, goods FROM players WHERE id = ?;', [1]);

console.log(rows[0]);

EZEESEERNE,

3.4.13.4 BHEUE

const [rsh] = await conn.query(
'"UPDATE players SET coins = coins + ?, goods = goods + ? WHERE id = ?;°',
[50, 50, 1]

)

console.log(rsh.affectedRows);

B2 ERSBEMNIE,

3.4.1.35 MIFREGE

const [rsh] = await conn.query('DELETE FROM players WHERE id = ?;', [1]);

console.log(rsh.affectedRows);

Eg 11:1 iu\%%ﬂﬂ“ B'RRQ}E:;

34.14 EEEIM

- WEERERINREIRUREERE, DURV SR M H & AT RV BEFT 1H,

- ATHER SQUEARIXEE, HEFFERMLIEIEAIMIT SQL,

c ERBRREEZF SQUIBRIMIZRT, TR orRM HEZE (9140 : Sequelize, TypeORM B Prisma) K12 FHR
&=,

- HRELRURRT(EAZ BIGINT #0 DECIMAL ZERLFIRY, TEF 2 Driver B9 supportBigNumbers: true &I,

- ATEEETMLERRE LA read ECONNRESET Socket $51%, B] BAZE Driver EFF /5 enableKeepAlive: true
1EIN, ( #82K Issue: sidorares/node-mysql2#683 )

3415 F—

« XTF node-mysql2 IEE B{ERTTiE, FIASE node-mysql2 B GitHub BFE,
. {RE] AL HIEA LR E XN EEETRKRNE S LU BIBRENRBALNRESRE. Fla: EAKE,
EEUE, MBREUE, BRIXEY, FSH, squiEBEMILE

3.4.2 (£ mysql.js & EIER N BUEE

EHEIBER — N EE MysQL FIEUERE, mysqljs @ — ML Node.js fXIBZRE RISLIL T MysqL MY AY Javascript 2
P,
A R RN E B AN BUREFD mysql.js SRS — PN EIER crRuD M FTERR,
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https://sidorares.github.io/node-mysql2/docs#using-prepared-statements
https://sequelize.org/
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https://github.com/mysqljs/mysql

17
\Y 14 —
Tl £ x
. RE{FITE,

- (A mysql.js IRBNEFRE T IR EERE
- MEFAEITIRNNARERF, (FEaIUSEROICIEAE, TERERR crRuD BIE,

3421 BIBEX
AT REBIMR TR AEIZ, (REEIRA:

« FE{REON 28 E &2 Node.js 16.x BB _E AR AN,

. FEREONL2E E &2 Git,

- BEE—NEINBUREERE,
MBFRELETHIBUEESER, JURBUTAREIE:

- SEREAMN AT BUREE RN E EN T BUEESER:, CIBFthEREE

3422 BITRBRFAERDFBEE
FNTERIMNEIT RO RIEFINED, FERRTRERE,

34221 F1 5 RERARBEER K
BITU TS, BRAKECERERAM:

git clone https://github.com/tidb-samples/tidb-nodejs-mysqljs-quickstart.git
cd tidb-nodejs-mysqljs-quickstart

34222 For: TEMKH

BITUTRS, KRAFIKBAFZZNMRS (B mysql # dotenv {KEE):

npm install

EMRRBENBE P, (RGBT M Fas< & nysql  dotenv (X EL (dotenv 3T M .env XFFHIERIR

2 s B2

h%szsa):

npm install mysql dotenv --save

34223 $F3%: BEEEER

RHERE TR, (£ TIHEERR T BIRESEE.

1. BITLAT&HZ, & .env.example EFIHEARR I .env:

cp .env.example .env
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Tl £ Iz
2. fRiE env X, RBUITHRIVREERER, BEAUM O BRAGWTIREESEHNERSRE:

TIDB_HOST="'{host}"
TIDB_PORT="'4000"'
TIDB_USER='root'
TIDB_PASSWORD="'{password}"'
TIDB_DATABASE='test'

3. fRTE .env X4,

34224 FaL: BITRKEHAEELS
BT PR, HITREIKHD:

npm run start

TERs 4
SNSRERRALT, RRVAIRE M HmERERIREER:

[0 Connected to TiDB cluster! (TiDB version: 8.0.11-TiDB-v7.5.1-0)
0 Loading sample game data...

0 Loaded sample game data.

0 Created a new player with ID 12.

0 Got Player 12: Player { id: 12, coins: 100, goods: 100 }
0 Added 50 coins and 50 goods to player 12, updated 1 row.
0 Deleted 1 player data.

3.4.23 RIS R ER
RE]8EUTXBRBHE, TRECHNEARA, TBRBEEIZITAR, B EEE tidb-samples/tidb-

nodejs-mysqljs-quickstart,

3.4.23.1 EEBIEIBURE
TEHNKBERIMETEPTE XINERETREN ST BURESEEFINER,

/1 S 1. BN 'mysql' F1 'dotenv' {KEREL
import { createConnection } from "mysql";
import dotenv from "dotenv";

import * as fs from "fs";

11 B, 2. BEESHM cenv XEFIZEIR] process.env B,

dotenv.config();

/1 B 3. SIS T BURRESERIER,

const options = {
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https://github.com/tidb-samples/tidb-nodejs-mysqljs-quickstart
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host: process.env.TIDB_HOST || '127.0.0.1'",
port: process.env.TIDB_PORT || 4000,

user: process.env.TIDB_USER || 'root',
password: process.env.TIDB_PASSWORD || '',
database: process.env.TIDB_DATABASE || 'test',
ssl: process.env.TIDB_ENABLE_SSL === 'true' ? {

minVersion: 'TLSv1.2',
ca: process.env.TIDB_CA_PATH ? fs.readFileSync(process.env.TIDB_CA_PATH)
} : null,
}
const conn = createConnection(options);

/1 S’ 4. WIT sqL iBA),

/7 BB 5. KFNERE,
conn.end();

: undefined

Tl E

34232 HBAUE
TEMREBEIET —5 Player iR, FHIRE TiZiERAT D,

conn.query('INSERT INTO players (coins, goods) VALUES (?, ?);', [coins, goods], (err, ok) => {

if (err) {
console.error(err);
} else {

console.log(ok.insertId);
¥
)

B ERSEBHALIE,

34233 TiRHIE
THMNEERET ID /7189 Player iE 3.

conn.query('SELECT id, coins, goods FROM players WHERE id = ?;', [1], (err, rows) => {

if (err) {
console.error(err);
} else {
console.log(rows[0]);
¥
i

EZERSEERNIE,
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3.4.23.4 BHEUE
TEEIER D J9 189 Player 1ERXIEIN T 50 NEMHF0 50 M.

conn.query(
'"UPDATE players SET coins = coins + ?, goods = goods + ? WHERE id = ?7;°',
[50, 50, 11,
(err, ok) => {
if (err) {
console.error(err);
} else {
console.log(ok.affectedRows);

)k

B ERSEENLIE,

34235 MIBRENIRE
THEHMNEERRT 1D /9189 Player iE 3,

conn.query('DELETE FROM players WHERE id = ?;', [1], (err, ok) => {
if (err) {
reject(err);
} else {

resolve(ok.affectedRows);

)

B2 ERSEMIREIE,

3424 EEEIMN

- WEEREENREBRIEEERE, ORI SHEE B FNHESRE AT RAV M REFT 5,
< RATEESE sQLIEARIREE, B7ERMIT sQLIBERIFIEIRE soL FHMEFHITIE N,

Note
mysqljs/mysql BB B RIE AR FHMAIEIER, EREE Fin X E#H T X 38 X issue:
mysqljs/mysql#274),

MRRFEFERMLIZIERE R sSQUEABRFAMBIBN/EFAINER, HEFER mysq2 &,

c ERERAREEZ SQUIBARAR T, HFEEER orv #EZE (3140 : sequelize, TypeORM, BX, Prisma) SR 4& F+{REY
HEME.
- HRELURRT(EAZ BIGINT #0 DECIMAL ZEHUFIRY, FEZEFH 2 Driver BY supportBigNumbers: true IEIN.
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T2 2 =
3425 F—%

-« KT mysqljs WAAIE S ERTTE, PIASE mysqljs BY GitHub B,
- ARAT AR FIRF R E XENECETRIRNE S LI REENAFLRRESKRK. FII0: BEARE,
EHRUE, MEREEE, BRIEE, F5, squiEREMILE.

3.43 {EFH prisma EIER AN HIEE

FUEIBERS — N 3ES MysQL FIEIBREE, Prisma B HBIRITHY Node.js ORM 1EZEZ —,
AR HNE R 7R ANr]{E AR S S BGE EEFD Prisma SRA9E —/NMETERY crUD N AHIEF,
- BEMRIIFE,

B prisma EE IR TR RE RS,
- MBS, (REINSERAIAMDAE, SRR cRUD B,

3431 BIBEX
AT EEBINFTTRAIE, (EERF:
« TE{RIINLEE _EZ % Node.js 16.x B A ERRZ,
- TERBIMEE &K Git,
- EE—MNEIBIRESEERE,
MRFTRETHBUEESER, TURBUTANEIE:
- SEREARMNS TN EUREERSEEEN T EUEESEER, BIBAhERE,

3432 BITRBRFAERDFBEE
FNTERIEITRAINRIEFINED, FERRTRERE,

34321 F1 5 RERARBEER K
BITU TS, BRAKECERERA:

git clone https://github.com/tidb-samples/tidb-nodejs-prisma-quickstart.git

cd tidb-nodejs-prisma-quickstart

34322 25 TR

BITUATaS, LRTROICIHAFEZEIRE (B1E prisma fR#HE):

npm install

EMRMABNME ST, Re]EE U TS RRMBEZMREE:

npm install prisma typescript ts-node @types/node --save-dev
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a2 R
34323 F34: BEEEERE

RHERE TR, (£ TIHEERR T BIREEE.

1. IB1TUATE S, 1§ .env.example EFIFHEHF RN .env:

cp .env.example .env

2. Y4B cenv X, REBIITRIIREERER, BN  BRAMRHFIRIEEFERENERSHE:

DATABASE_URL="mysql://{user}:{password}@{host}:4000/test’

MRIRERMIBIT N IEEESEEE, BKIARY Host 2 127.0.0.1, BIAFAF B root, BB AZE,

3. RTF .env Xf&,

4. 7£ prisma/schema.prisma &R, 15 provider [EDy&p mysql, F4% url {8299 env("DATABASE_URL"):

datasource db {

provider = "mysql"
env("DATABASE_URL")

url

34324 B4 WIBILREN

BITLAT A<, {EH prisma Migrate ¥R & prisma/schema.prisma AR BIBIRELTE SCRYIIA L BURE RS
1

npx prisma migrate dev

prisma.schema X{FHRIIREIE X :

/11 EX— Player &8, RR ‘players” =,
model Player {

id Int @id @default(autoincrement())

name String @unique(map: "uk_player_on_name") @db.VarChar(50)
coins Decimal @default(0)

goods Int @default(0)

createdAt DateTime @default(now()) @map(“"created_at")
profile Profile?

@@map("players")
/1 EX— Profile #8A!, RIR “profiles' T,

model Profile {
playerId Int @id @map("player_id")
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biography String @db.Text

/1 EX “Player® F ‘profile’ H#EEVZ[EINY 1:1 KFR, FHERIMELR,

player Player @relation(fields: [playerId], references: [id], onDelete: Cascade, map: "fk_

< profile_on_player_id")

@@map("profiles")

Tl E

{RBT BAEBIT & 5 Prisma B4 Data model XAHR T #EAN{AIE prisma.schema X ETE X HIBIREL,

TEARIT SR

Your database is now in sync with your schema.

Vv Generated Prisma Client (5.1.1 | library) to ./node_modules/@prisma/client in 54ms

XN LRI SARHE prisma/schema.prisma XEFPRIIREE X, £ATFSHIEEIR TR Prisma Client B91X

Eg o

34325 Fsg: BITREBHEELER

BITFRe<, AITRAIKE:

npm start

RPN EREE:

/7 BB, 1. BABENEMEY “eprisma/client” {REHEL

import {Player, PrismaClient} from '@prisma/client’';

async function main(): Promise<void> {
/1 FR, 2. BIE—HRY PrismaClient™ 3231,

const prisma = new PrismaClient();
try {

/7 98 3. {EMA Prisma Client MIT—LE crUD 121F,
} finally {

/1 SS9 4. BRFF Prisma Client HOEIE,

await prisma.$disconnect();

void main();

TERsI AR
NRERMT, EMRNLTRE ESBHMEREENREESR,

65


https://www.prisma.io/docs/concepts/components/prisma-schema/data-model
https://www.prisma.io/docs/concepts/components/prisma-client

Tl E

0 Connected to TiDB cluster! (TiDB version: 5.7.25-TiDB-v7.5.1-0)

0 Created a new player with ID 1.

0 Got Player 1: Player { id: 1, coins: 100, goods: 100 }

0 Added 50 coins and 50 goods to player 1, now player 1 has 150 coins and 150 goods.
0 Player 1 has been deleted.

3433 RIS AER
RR]SEUTXBRBHE, TRECHNAFX,
TERBREEBITAN, LREBEE tidb-samples/tidb-nodejs-prisma-quickstart,

3.433.1 AR
TEMNERSEIE—FZIE Player idR, FHIREI—MNESEE D B Player &R

const player: Player = await prisma.player.create({
data: {
name: 'Alice',
coins: 100,
goods: 200,
createdAt: new Date(),
}
IOF
console.log(player.id);

B ERSEBHALIE,

34332 BEREIE

TEHMHEBSIRE D J 101 B9 Player iR, MFLEHEINMANICK, RiRE null:

const player: Player | null = prisma.player.findUnique({
where: {
id: 101,

)

EZEESEESRNE,

3.4333 FEHEUE
TEMEBSIE D 5101 B Player iEREAY coins F goods FERRY{E S BILEHN 50:

await prisma.player.update({
where: {
id: 101,
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Tl E

Y
data: {
coins: {
increment: 50,
b
goods: {
increment: 50,
}
}
3}

BZERSEENLIE,

34334 MHFREIE
TERIMNERSMER D 57101 89 Player 183%:

await prisma.player.delete({
where: {
id: 101,
}
s

B2 ERSEMIIRAIE,

3434 EEEIN

3.4.3.4.1 YMBLYER Y5 Prisma Relation Mode
{R=] LAE A 9N BE£9BR B) Prisma Relation Mode SRIGES IR TR :

+ Prisma Relation Mode f& Prisma Client i X1 /M S LYRAVIRI, ZISHESW N BEFIEEE~4 — L&,
NEZZFINIBIBES I REIFSBTEN,

3435 F—%
« XF prisma B ZERTE, PJASE prisma FIE A X4,

- (REJCAB LR IR &R BEXENEEETRIRNE S T BUIRENAARNRESE, FW: wARE,
BHEE, MERIGE, BRIEE, F5, squ MRS,

3.44 {EFH sequelize EZEFEENBURE

EINEIREER — N FRE MysQL FEHRE, Sequelize R HBTMRITHY Node.js ORM EZRZ —,
ARG R R UNRIE FA S B S4B FE AT Sequelize SRAIE—AMET A cRUD L FRTERF.
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17
\Y 14 —
Tl £ x
. RE{FITE,

- {£F sequelize EEHEE| T B SR 5L BY,
- MEFAEITIRNNARERF, (FEaIUSEROICIEAE, TERERR crRuD BIE,

3441 BIEEX
AT EEBINF TR AIZ, (REEEF:
- TE{RBIN1ES E &% Node.js 18.x B LA _E R,
- E{REVES LT Git,
 ER—NEHBURESR,
NRIMREGETNMIBESEE, PTURBUATANCIE:

- SEREAMN LT BUREERF N E T BUEESER, CIBFthERE
3442 BT FEREFBIERE

FNTERIMNBIT RO REFIND, FERRTRERE,

Note

TERBREIBITAD, WX ERE tidb-samples/tidb-nodejs-sequelize-quickstart,

34421 %15 mERAKEEERIART
BITA TS, BRAIRBECEREEIARL:

git clone git@github.com:tidb-samples/tidb-nodejs-sequelize-quickstart.git

cd tidb-nodejs-sequelize-quickstart

o

34422 H2H: TR

BT TS, RRAOICHEAFEZIXE (B4 sequelize ):

npm install

34423 $E3%: BEEEERE

KIERBFENIRE, EATIARERD T RIERESE.

1. BITLAT&HZ, & .env.example EFIHERRE N .env:

cp .env.example .env
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\Y 14 —
Tl £ Iz
2. fRiE env X, RBUITHRIVREERER, BEAUM O BRAGWTIREESEHNERSRE:

TIDB_HOST="'{host}"'
TIDB_PORT="'4000"
TIDB_USER='root'
TIDB_PASSWORD="{password}"’
TIDB_DB_NAME="'test'

MRRERMIGITENKIBESRE, MIARENMUER 127.0.0.1, BBERZ,
3. RTE .env X,

34424 FaL: BITREHEELER
BITUTF&HS, HITREIKCH:

npm start

ERsa AR (885 )

INFO (app/10117): Getting sequelize instance...

Executing (default): SELECT 1+1 AS result

Executing (default): DROP TABLE IF EXISTS ‘players’;

Executing (default): CREATE TABLE IF NOT EXISTS “players® ( id® INTEGER NOT NULL auto_increment
<> COMMENT 'The unique ID of the player.', ‘coins’ INTEGER NOT NULL COMMENT 'The number of
<> coins that the player had.', “goods’ INTEGER NOT NULL COMMENT 'The number of goods that
<> the player had.', ‘createdAt’ DATETIME NOT NULL, ‘updatedAt® DATETIME NOT NULL, PRIMARY
— KEY (°id’)) ENGINE=InnoDB;

Executing (default): SHOW INDEX FROM “players’

Executing (default): INSERT INTO ‘players® (°id’, coins’, ‘goods’, ‘createdAt’, ‘updatedAt’ ) VALUES
~ (1,100,100, '2023-08-31 09:10:11",'2023-08-31 09:10:11"),(2,200,200, '2023-08-31
<~ 09:10:11','2023-08-31 09:10:11'),(3,300,300, '2023-08-31 09:10:11"','2023-08-31 09:10:11")
— ,(4,400,400,'2023-08-31 09:10:11",'2023-08-31 09:10:11'),(5,500,500, '2023-08-31
< 09:10:11','2023-08-31 09:10:11");

Executing (default): SELECT “id", “coins’, ‘goods’, “createdAt’, ‘updatedAt’ FROM ‘players’ AS °
> players’ WHERE “players’. coins’ > 300;

Executing (default): UPDATE ‘players’ SET “coins’=?, goods =7, updatedAt =? WHERE “id" = ?

Executing (default): DELETE FROM ‘players’ WHERE “id" = 6

3.4.43 RS ER
Rl SE AT XBREAER, ERBCHNBA %,

TERBREETAT, W EE tidb-samples/tidb-nodejs-sequelize-quickstart,

3.4.43.1 EEBIFIBURE
TEHNRBERIMMETE P E XIERIREN S5 SUREERERE,
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// src/lib/tidb.ts

import { Sequelize } from 'sequelize';

export function initSequelize() {
return new Sequelize({

dialect: 'mysql',

host: process.env.TIDB_HOST || 'localhost’, // TiDB host, for example: {gateway-region}.
<> aws.tidbcloud.com

port: Number(process.env.TIDB_PORT) || 4000, // TiDB port, default: 4000

username: process.env.TIDB_USER || 'root', // TiDB user, for example: {prefix}.root

password: process.env.TIDB_PASSWORD || 'root', // TiDB password

database: process.env.TIDB_DB_NAME || 'test', // TiDB database name, default: test

dialectOptions: {

ssl:

process.env?.TIDB_ENABLE_SSL === 'true' // (Optional) Enable SSL

? {
minVersion: 'TLSv1.2',
rejectUnauthorized: true,
ca: process.env.TIDB_CA_PATH // (Optional) Path to the custom CA
< certificate
? readFileSync(process.env.TIDB_CA_PATH)

: undefined,

: null,

export async function getSequelize() {
if (!sequelize) {

sequelize = initSequelize();

try {
await sequelize.authenticate();
logger.info('Connection has been established successfully.');

} catch (error) {
logger.error('Unable to connect to the database:');
logger.error(error);

throw error;

¥
return sequelize;

34432 AR
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TEMNEBSEIE—FEIMA Players 183, FHiRE]—/ Players W&

logger.info('Creating a new player...');
const newPlayer = await playersModel.create({
id: 6,
coins: 600,
goods: 600,
IO
logger.info('Created a new player.');

logger.info(newPlayer.toJSON());

B ERSEBBALIE,

3.4433 TIREGE

THEMEESIRE—2% Players iEx, HEMEIEKXRT 300:

logger.info('Reading all players with coins > 300...');
const allPlayersWithCoinsGreaterThan300 = await playersModel.findAll({

where: {
coins: {
[Op.gt]: 300,
I
}
P

logger.info('Read all players with coins > 300.');
logger.info(allPlayersWithCoinsGreaterThan300.map((p) => p.toJSON()));

BZERSESHNIE

3.4.43.4 BEEUE
TEHHNERSRE D 76 M Player WEMHEMNMMRIBEIRE RN 700, X MEREBEBENLUIES 2 EIER:

logger.info('Updating the new player...');
await newPlayer.update({ coins: 700, goods: 700 });
logger.info('Updated the new player.');

logger.info(newPlayer.toJSON());

BZERSEENLIE,

3.4.435 MIFRENIE

THNEBSBMFRERADIESRS I Player DK, H D He6:

logger.info('Deleting the new player...');
await newPlayer.destroy();

const deletedNewPlayer = await playersModel.findByPk(6);
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logger.info('Deleted the new player.');
logger.info(deletedNewPlayer?.toJSON());

B2 EESEMRLIE,

3444 FT—2

« XF sequelize WEEZ{ERTE, FILEE sequelize B X1,
« AR SR A A EXHENEEET RANE S L MIBEN A A LRESLEK, Fla: EALZE,
B, MBREE, BRIZE, 55, squ HEEMILE,

3.4.5 {EF TypeORM EIERI LN E0IEE

SEENEIEEE B — 1 3RS MysQL BVEUERE. TypeORM Z ZHRIITTHY Node.js ORM HEZR Z —,

AR R R INFEE R e 2B EE R TypeorM KR A FESS:

- BERIINE,
- {3 TypeoRM EFEE T E I HE AR,
- MEABITIRONAERF, (RBAIUSEROICIEAE, STRERE CRuD BIF.

3451 BIEEX
AT EEBINKI TR ARKIE, (REZRR:

- ERBINEE LSRR Node.js 16.x i A ERR A,

- EREINES LR Git,

- ER—NEEBIRESEE,
MEMFREEEFINBUEESSE, TURBUTANEIE:

- SEREARMN AT BURESERF A E EX T BUEESR, SIBAhER,

3452 BT FEZEFHBIERE
FNTERIMNBITROINARRFE, FERDTBIERE,

34521 F1o: RERFRBEERAR
BITUTHE, BRAKEECERIERRM:

git clone https://github.com/tidb-samples/tidb-nodejs-typeorm-quickstart.git
cd tidb-nodejs-typeorm-quickstart
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i8R
34522 Fow: TR

BITUTHS, ERRAGIKBAZEENKE ( B2 typeorm F mysql2 (XS ):

npm install

FEUBEMIINE PRERKH
AEMRBENIMB SR, REIETMU TSR RMBZMREIE:

« typeorm: MG Node.js N FHAY ORM HEZE,

« mysql2: THI[E Node.js B9 MysSQL Driver B, {RtBB]LAfEFE mysql,
- dotenv: FTFM .env XEHIZEIMRET E,

« typescript: TypeScript JRi¥ES,

+ ts-node: FAATFEANRIFME R FEREMIT Typescript {3,

« @types/node: FHTFIRHH Node.js BY TypeScript ZEEITE X,

npm install typeorm mysql2 dotenv --save

npm install @types/node ts-node typescript --save-dev

34523 F34: BEEEER

KIERBFEIRE, EA T EERDTRIEESEE.

1. BITLAT&HZ, & .env.example EFIHEARR N .env:

cp .env.example .env

2. fwiE env X, REBUITHRIVREERER, BOMUMF O BRI TIRIEESSEHNERSRE:

TIDB_HOST={host}
TIDB_PORT=4000
TIDB_USER=root
TIDB_PASSWORD={password}
TIDB_DATABASE=test

WMRIREAYVIGITIEANEGERE, ZAIA Host b7 127.0.0.1, BRERZE,
3. RTF .env Xf&,

34524 4 WIBLREN

BITLAT &%, fEH TypeorM cLI FIATLEIBEE, TypeORM CLI RIBHE src/migrations X RAPIIFBXHE
B sQL BRI FH T,

npm run migration:run

EAR I T
THEA SQLIBRIEIZE T players RFl profiles ¥, FiBITIMEREX T AR,
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query: SELECT VERSION() AS ‘“version®

query: SELECT * FROM “INFORMATION_SCHEMA". COLUMNS® WHERE “TABLE_SCHEMA® = 'test' AND ‘TABLE_NAME
<~ ' = 'migrations'

query: CREATE TABLE “migrations” (°id’ int NOT NULL AUTO_INCREMENT, “timestamp’ bigint NOT NULL,
<> ‘name’ varchar(255) NOT NULL, PRIMARY KEY ( id")) ENGINE=InnoDB

query: SELECT * FROM “test’. 'migrations’ "migrations® ORDER BY “id® DESC

0 migrations are already loaded in the database.

1 migrations were found in the source code.

1 migrations are new migrations must be executed.

query: START TRANSACTION

query: CREATE TABLE ‘profiles’ ('player_id® int NOT NULL, “biography’ text NOT NULL, PRIMARY KEY
< (“player_id')) ENGINE=InnoDB

query: CREATE TABLE ‘players’ ("id" int NOT NULL AUTO_INCREMENT, ‘name’ varchar(50) NOT NULL,
< coins’ decimal NOT NULL, ‘goods’ int NOT NULL, ‘created_at’ datetime NOT NULL,
< profilePlayerId® int NULL, UNIQUE INDEX ‘uk_players_on_name" ( 'name’), UNIQUE INDEX ‘REL_
> b9666644b90ccc5065993425ef" ("profilePlayerId’), PRIMARY KEY ( id')) ENGINE=InnoDB

query: ALTER TABLE ‘players® ADD CONSTRAINT °fk_profiles_on_player_id" FOREIGN KEY (°
< profilePlayerId’) REFERENCES ‘profiles’( player_id’) ON DELETE NO ACTION ON UPDATE NO
— ACTION

query: INSERT INTO “test’. 'migrations’( timestamp’®, “name’) VALUES (?, ?) -- PARAMETERS:
— [1693814724825,"Init1693814724825"]

Migration Init1693814724825 has been executed successfully.

query: COMMIT

B XM RARIE sre/entities XHFSRAE XMISAERE, BT WU ypeorm FE N, BEE
TypeORM: Entities,

34525 FEsH: BITREBALEELE

BITA TS, RITROICHE:

npm start

L GE e
SNSRERRALT, REVAIRG L mERERIREER:

[0 Connected to TiDB cluster! (TiDB version: 8.0.11-TiDB-v7.5.1-0)

0 Created a new player with ID 2.

0 Got Player 2: Player { id: 2, coins: 100, goods: 100 }

0 Added 50 coins and 50 goods to player 2, now player 2 has 100 coins and 150 goods.
0 Deleted 1 player data.

3453 REKEDAER
RRISEU T RBNRBAER, TRECHNAFE.
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TERBREETAR, WS ERE tidb-samples/tidb-nodejs-typeorm-quickstart,

3.4.53.1 EEEIFIBIRE
TEHNRBERIMMETEPE XIEEEIREY S5 SUREERERE,

// src/dataSource.ts

/7 MOE .env SEFRPIMEZEE| process.env,

require('dotenv').config();

export const AppDataSource = new DataSource({

type: "mysql",

host: process.env.TIDB_HOST || '127.0.0.1",

port: process.env.TIDB_PORT ? Number(process.env.TIDB_PORT) : 4000,
username: process.env.TIDB_USER || 'root',

password: process.env.TIDB_PASSWORD || '',

database: process.env.TIDB_DATABASE || 'test',

ssl: process.env.TIDB_ENABLE_SSL === 'true' ? {

minVersion: 'TLSv1.2',

ca: process.env.TIDB_CA PATH ? fs.readFileSync(process.env.TIDB_CA_PATH) : undefined

} @ null,

synchronize: process.env.NODE_ENV === 'development',
logging: false,

entities: [Player, Profile],

migrations: [__dirname + "/migrations/**/*{.ts,.js}"1,

)

3.4532 BALIE
TEMRBEIZT —% Player iER, FIRENZICZEM id FE&, ZFERRTHIIBEBNER

const player = new Player('Alice', 100, 100);

await this.dataSource.manager.save(player);

BZERSEBIBALIE,

34533 TiRHIE
TEHRBEIR D J 101 Y Player idR, WMREERBINRE null:

const player: Player | null = await this.dataSource.manager.findOneBy(Player, {
id: id
IOk

BZERSESHNIE
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11}
\Y 14 —
Fil £ =
3.4.53.4 BEIUE
TEBIKREYE Player 1E3%HY goods FERIENN 50:

const player = await this.dataSource.manager.findOneBy(Player, {
id: 101

IO

player.goods += 50;

await this.dataSource.manager.save(player);

B ERSEENLIE,

3.4.53.5 HFRELIE
TEAVCHBMIER 1D 5 101 BY Player iE3%:

await this.dataSource.manager.delete(Player, {
id: 101
)

B2 ERSEMIRIE,

34536 HITRZE sqL &Eif
TEMBHITERSE sQL IBA] (SELECT VERSION()AS tidb_version;) FFiR[EIF B iR EEMHAIRAER

const rows = await dataSource.query('SELECT VERSION() AS tidb_version;');

console.log(rows[0]['tidb_version']);

BZEESE TypeORM: DataSource API,

3454 EEEIN

3.454.1 YMELIER

ERIMELR (SR ) TIBEAREEEEMIEERBREGENS I ATEY., B, EXHIEEN
HRT, XS SBRTEENMREE,

ﬁT\EIDJ\iEi‘IEFH createForeignKeyConstraints Jiﬁjﬂ%}?%”?f*’@@iﬁﬁZlﬂE"J*%ETJ%E\QUE%'-ig"]?ﬁ ( Ej(
INMEJ true ),

@Entity()
export class ActionlLog {
@PrimaryColumn()

id: number

@ManyToOne((type) => Person, {
createForeignKeyConstraints: false,
1)
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person: Person

}

BZER, HE%E TypeorM FAQ FIF ELEIHE EIMELER,

3455 F—%

« XF TypeoRM BIE S{EAF5i%, BIAESE TypeorRM FIE F7 X 14,
c AR AB L FIEA R EXHENEEEDRKIKNES L MBEENB A LXaESE, fl0: wEALE,
BEIEUE, MBREBUE, BRIEEY, FT|SS, squHREMMLE.

3.4.6 TE Nextjs FI{EFE mysql2 EIEZ L EEE

FUBIBER — N FRE MysQL FIEIREE, mysql2 @ HRLRITHYFFIE Node.js Driver Z—,
A SHSIE R R UNMAITE Next.js FR{E R S ELEUHRE EERD mysql2 SRFEAL A TES
- BBERRIINIE,

- {ER mysql2 IBNEFE R Tl A SR BE,
- MEABITIRONAERF, (RBAIUSEROICIEAE, STRERE CRuD BIF.

3461 BIEEXK
AT EEBINKI TR ARKIE, (REZRR:
- ERBINEE LSRR Node.js 18.x i A ERR A,
- EREINES LR Git,
- ER—NEEBIRESEE,
MEMFREEEFINBUEESSE, TURBUTANEIE:
- SEREAMNIN TN LUBESESNRINE EN T BUEESE, tlEAESE,

3462 BT FEZEFHBIERE
FNTERIMNBITROINARRFE, FERDTBIERE,

Note
TERBREEBITAN, WREEE tidb-nextjs-vercel-quickstart,
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L
\1 V4 —_—
Yl 2 R
34621 15 RERHRBEERKRH
BITUTHS, BROREEETMER A :

git clone git@github.com:tidb-samples/tidb-nextjs-vercel-quickstart.git
cd tidb-nextjs-vercel-quickstart

34622 F2¥: TRKEH
BITUTHS, ERAGIKBEIEZEZMERE ( B2 mysql2 F Nextjs )

npm install

34623 F3%: BEEEER

KIERBFENBIRE, EATIIAEERD T RIERESE.

1. BITLAT &L, 4§ .env.example EFIFHEGFRE N .env:

# Linux

cp .env. example .env

# Windows

Copy-Item ".env.example" -Destination ".env"

2. fRiE env X, REBUNITHRIVREERER, BEAMF o BiRAIRE Tos SHMNERSRIE:

TIDB_HOST='{tidb_server_host}"'
TIDB_PORT='4000"'
TIDB_USER='root'
TIDB_PASSWORD="{password}"’
TIDB_DB_NAME="'test"'

WRREARMGITIEN B ESEERE, KIANENMIER 127.0.0.1, BERZE
3. RTF .env Xf&,

34624 Fag: BITREBHEELER

1. BITRBINARERF:

npm run dev

2. ¥TFFNIBTE, 7EMIHEFZ4EA http://localhost:3000, iAIE)RBINAIER, BEBERIVLIRAFKESEFR
MmEaS, EKikA 3000,

3. mif RUN sQL JIT/RABIH,

78



Tl E

4 ERIEHRERL, MRMEERMUTUTAE, WiEEMRI:

{
"results": [
{
"Hello World": "Hello World"
}
]
}

3463 REIRIBHER
RRISZE U T XBRBAHE, TRBCHNAAE,
TERBREEITAD, WK EE tidb-nextjs-vercel-quickstart,

3.4.63.1 EEELEBIRE
TEAMRBERIMELSERE XANERETREN S MIEEERIERE,

// src/lib/tidb.js
import mysql from 'mysql2';

let pool = null;

export function connect() {
return mysql.createPool({
host: process.env.TIDB_HOST, // TiDB host, for example: {gateway-region}.aws.tidbcloud.com
port: process.env.TIDB_PORT || 4000, // TiDB port, default: 4000
user: process.env.TIDB_USER, // TiDB user, for example: {prefix}.root
password: process.env.TIDB_PASSWORD, // The password of TiDB user.
database: process.env.TIDB_DATABASE || 'test', // TiDB database name, default: test
ssl: {
minVersion: 'TLSv1.2',
rejectUnauthorized: true,
Y
connectionLimit: 1, // Setting connectionLimit to "1" in a serverless function environment
< optimizes resource usage, reduces costs, ensures connection stability, and enables
<> seamless scalability.
maxIdle: 1, // max idle connections, the default value is the same as “connectionLimit’
enableKeepAlive: true,
}

export function getPool() {
if (!pool) {

pool = createPool();

79


https://github.com/tidb-samples/tidb-nextjs-vercel-quickstart

Tl E

¥
return pool;

34632 AR
TEMNEBRSBIE—FRIMA Player iBR, FIR[EI— ResultSetHeader Y& :

const [rsh] = await pool.query('INSERT INTO players (coins, goods) VALUES (?, ?);', [100, 100]);

console.log(rsh.insertId);

BZERSEHALIE,

3.4.633 BEIRHIE

THEMNERKIRE]—% Player i, HiD A 1:

const [rows] = await pool.query('SELECT id, coins, goods FROM players WHERE id = ?;', [1]);

console.log(rows[0]);

3.4.634 FEEEUIE
TEIEIBESIE D B 189 Player 1B3RHAY coins F goods FERAI{E S BIE AN 50:

const [rsh] = await pool.query(
'"UPDATE players SET coins = coins + ?, goods = goods + ? WHERE id = ?;°',
[50, 50, 1]

);

console.log(rsh.affectedRows);

B ERSEENLIE,

34635 MIFRENIE
TEMNEREMIR— Player iR, HiDH1:

const [rsh] = await pool.query('DELETE FROM players WHERE id = ?;', [1]);

console.log(rsh.affectedRows);

B2 ERSBMIRAIE,

3464 EEEI

- WEEREENKREIERIEEERE, IR SHEE R FNHES0E AT RV EREF .

< RTER SQUIEARINEE, HEFEFFERMLIEIEAMIT SQL,

c ERBRKRKEEZ SQUIBRAIFNIART, HFEFFEF orRM HEZS (5130 sequelize, TypeORM ¥ Prisma ) RIZF
{RE9FF &K,
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https://github.com/sidorares/node-mysql2#using-connection-pools
https://github.com/sidorares/node-mysql2#using-prepared-statements
https://sequelize.org/
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T2 2 =
3465 F—%

« XTFEF orRM HEZEFO Next.js B EZ N AEFMNE S AT, FJBLES2E tidb-prisma-vercel-demo,

« XF mysq2 B Z{ERTE, FIAEE mysql2 E X,

- R AR L HIEA R EXENEEE T RRNE S FUMIBEENAALNRESE, F: BAZE,
EIE, MEREHE, BRIZE, F5, soL HEMILE,

3.4.7 TE AWS Lambda BRIEX P E RS mysql2 3E &2 L R
FAEIEER — 3R MysQL FIEIEEE, AWS Lambda BREIE—MTERS, mysq2 YHBLRTITHIFFR Node js
Driver Z_o

AR R R UNRITE AWS Lambda BRIE AR {E T B B BEFD mysql2 SRTTRL A FESS

- EBERIVIME,

- {EF mysql2 IRaNEEE T BUEESEE,

- MEBHGITHRONARER, RIS ERGCIEHEL, THREZAR crRUD #B1E.
« ERERAY AWS Lambda BRIE,

3.4.7.1 BIEEXK
AT EEBINFTTRAZIE, (REERF:
« TE{REIHEE _EZ 3 Node.js 18.x BXUA LR AR,
- EfREVNES LT Git,
 EE—NEHBURESR,
- EE—NEBEIENER Aws 1AM B,
« FE{RAIVES L Z& 3 AwWs CLI,
- TE{RBUMLES EZE AWS SAM CLI,
MRIFE GBI HIBESRE, rJARBUTANEIE:
« SEMEARMNNS L EIEEER A E EU R ESEEE, SIBARIhEERE,

NRIFERE Aws KB, FIBATRER Lambda A[TTSXAERRBY S IRREIZEA .

3472 BITRBRFAERDFBERE
FNTERIMNBITROINBREFE, FERDTFBIERE.

Note

TERBREIBITAD, KB EE tidb-samples/tidb-aws-lambda-quickstart,
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https://github.com/pingcap/tidb-prisma-vercel-demo
https://sidorares.github.io/node-mysql2/zh-CN/docs
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https://github.com/tidb-samples/tidb-aws-lambda-quickstart

L
\1 V4 —_—
Yl 2 R
347210 F15: mEROAKEEER A
BITUTHS, BROREEETMER A :

git clone git@github.com:tidb-samples/tidb-aws-lambda-quickstart.git
cd tidb-aws-lambda-quickstart

34722 25 TR
BITU TS, TRROIKBEAZEENXES (21 mysql2 ):

npm install

34723 $£35: BEEEER
KiEREAEANIBE, FER TG EEREDFINIBESEERE,
YR8 env. json X, REBUITHRAREERZES, B0 O SRR Tios EEIERSHE:

{
"Parameters": {
"TIDB_HOST": "{tidb_server_host}",
"TIDB_PORT": "4000",
"TIDB_USER": "root",
"TIDB_PASSWORD": "{password}"

34724 F4w: BIIRBHEES

1. (BIEFEK ) L3R AWS SAM CLI,

2. MENAREFE:

npm run build

3. IAARM] Lambda EEIEY :

sam local invoke --env-vars env.json -e events/event.json "tidbHelloWorldFunction"

4. MELFEPREL, MRELEMUTUTAE, WRREZMI:

{"statusCode":200, "body":"{\"results\":[{\"Hello World\":\"Hello World\"}]}"}

MIANEERING, (ReJUAIREBERZE AWS Lambda R IR HITIRE,
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https://docs.aws.amazon.com/zh_cn/serverless-application-model/latest/developerguide/install-sam-cli.html

11}
\1 V4 —
FYil £ [k
3.47.3 EBZ AWS Lambda EBIER

{RETBAEIT SAM CLI BRAWS Lambda 3=l & EZBZ AWS Lambda &£,

3.4.73.1 @it saM cLI ZBE ()

1. (BIEEK ) &TZ AWS SAM CLI,
2. MENAREFE:

npm run build

3. E#f template.yml XFHMIFRTE

Environment:

Variables:
TIDB_HOST: {tidb_server_host}
TIDB_PORT: 4000
TIDB_USER: {prefix}.root
TIDB_PASSWORD: {password}

4. BEFERERTIEEITEMIRIENS, 1RE AW IMEEE:

export AWS_ACCESS_KEY_ID={your_access_key_id}
export AWS_SECRET_ACCESS_KEY={your_secret_access_key}
export AWS_SESSION_TOKEN={your_session_token}

5. ZRZE AWS Lambda BRI ;

sam deploy --guided

# Example:

# Configuring SAM deploy

# Looking for config file [samconfig.toml] : Not found

Setting default arguments for 'sam deploy'

Stack Name [sam-app]l: tidb-aws-lambda-quickstart
AWS Region [us-east-1]:
#Shows you resources changes to be deployed and require a 'Y' to initiate deploy

Confirm changes before deploy [y/N]:

* O H K OH H H

#SAM needs permission to be able to create roles to connect to the resources in
< your template
# Allow SAM CLI IAM role creation [Y/n]:
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#Preserves the state of previously provisioned resources when an operation fails
Disable rollback [y/N]:
tidbHelloWorldFunction may not have authorization defined, Is this okay? [y/N]:

tidbHelloWorldFunction may not have authorization defined, Is this okay? [y/N]:
tidbHelloWorldFunction may not have authorization defined, Is this okay? [y/N]:

< K K K

tidbHelloWorldFunction may not have authorization defined, Is this okay? [y/N]:
Save arguments to configuration file [Y/n]:

SAM configuration file [samconfig.toml]:

H O H OH OH OH O H K OH

SAM configuration environment [default]:

H

Looking for resources needed for deployment:
Creating the required resources...

Successfully created!

34732 BEMTIIEHIEEE

1. MENAEFE:

npm run build

# Bundle for AWS Lambda

# dist/index.zip

2. iA18] AWS Lambda 1ZHI A,

. $RB2{EF Node js #E2 Lambda BREX P RIZ IR B3R — N Node.js Lambda BRI %],
4. Y588 Lambda SPEEFEFPRIT I, L£1& dist/index.zip X,

5. 7E Lambda BRI & il FHEC BB N AE R F T &,

w

1. £ Lambda {ZHI GRIR M TIE TP, EREE > INERE,
2. REYwEE.
3. BB T S RARINEIEREhR) FALE :

EERINIMERE, ABFTERPHA TI0B_HOST, FEERBMAENE,
ERRINMBLE, ASTERPHA TIDB_PORT, FEETMAIROS ( 2R1A 4000 ),
 EBEAIMELE, AEERTPEA TI0B_USER, EEPFBMARFA,
 EBRRINMETE, ABTEETM A TIDB_PASSWORD, TE{E A IEENZE,
- RERRE.

3474 RO A ER
RR]SEUTRBABHE, TRECHNARFA.
TEABEHEIEITHIN, IABEE tidb-samples/tidb-aws-lambda-quickstart,
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L
\1 V4 —_—
Yl 2 R
34740 EEDEBIRE
TEHRBERIMESERTE X HEREISREY 5B EER TR,

// lib/tidb.ts
import mysql from 'mysql2';

let pool: mysgl.Pool | null = null;

function connect() {
return mysql.createPool({
host: process.env.TIDB_HOST, // TiDB host, for example: {gateway-region}.aws.tidbcloud.com
port: process.env.TIDB_PORT ? Number(process.env.TIDB_PORT) : 4000, // TiDB port, default:
> 4000
user: process.env.TIDB_USER, // TiDB user, for example: {prefix}.root
password: process.env.TIDB_PASSWORD, // TiDB password
database: process.env.TIDB_DATABASE || 'test', // TiDB database name, default: test
ssl: {
minVersion: 'TLSv1.2',
rejectUnauthorized: true,
b
connectionLimit: 1, // Setting connectionLimit to "1" in a serverless function environment
— optimizes resource usage, reduces costs, ensures connection stability, and enables
< seamless scalability.
maxIdle: 1, // max idle connections, the default value is the same as ‘connectionLimit’
enableKeepAlive: true,

)

export function getPool(): mysqgl.Pool {
if (!pool) {
pool = connect();

}

return pool;

34742 AR
TEHMNERSBIE—F2IMAI Player iR, FIR[EI— ResultSetHeader Y& :

const [rsh] = await pool.query('INSERT INTO players (coins, goods) VALUES (?, ?);', [100, 100]);

console.log(rsh.insertld);

BZERSEBmALIE,

3.4.7.43 BEIREIE

85



TEMEIRSIRE—% Player i85, HID J91:

Tl E

const [rows] = await pool.query('SELECT id, coins, goods FROM players WHERE id =

console.log(rows[0]);

20 s

B ERSESHNIE

34744 BHEUIE
TEMERSE D 9189 Player iBRH coins F goods FERAIIE 7 B0 50:

const [rsh] = await pool.query(
'"UPDATE players SET coins = coins + ?, goods = goods + ? WHERE id =
[50, 50, 1]

);

console.log(rsh.affectedRows);

B ERSEENLIE,

3.4.7.45 MIPREIE
THHNERSHER—5 Player igx, EIDJ1:

const [rsh] = await pool.query('DELETE FROM players WHERE id = ?;', [1]);
console.log(rsh.affectedRows);

BZERSEMIRLIE,

3475 JEEEI

- WEERERREERIEEERE, R INER I HSRE R REME T H.

- ATEGR SQUIEARIKE, HEFERMIEIETMIT oL

c ERERREEZ SQLIBAIMIZRT, HEEF orRM MEZE (FI90: Sequelize, TypeORM B, Prisma ) K2 F

1/J\E’39:F7§”2&$0

WNE PRI FIFEF MR — 1 RESTRuUl API, ZBIX4E AWS Lambda 5 Amazon API Gateway 455 8 FH,

3476 F—

« XFTE AWS Lambda BRI EX R {E R LB BURERIE S 4175, RJLAES3E TiDB-Lambda-integration/aws-lambda
< -bookstore JRTAIFERF, Rt E] LA{E RS AWS API Gateway J{/REY N FEF2 FF #4932 RESTful API,

« XKF mysqe ESERTGE, FIUSE mysq2 IE X,
« XF Aws Lambda BIEE S {ERFi%, FIASE AWS Lambda FF & E 1R,

- ARAT AR FIRF R E XENEEETRIRNE S LI REENAFLRRESKR. FII: BEARE,

EHRUE, MERIGE, BRIEE, F5, squERMILE,
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THER

351 {FH mysql2 EEEBURE

EEBUEER —INFRE MysQL FIBUREEE, mysql2 28 Ruby FRERZMOMRY MysqL IRz z —,
A PHE R RNl sE A BN BB B2 FD mysql2 SRFERE A F1ESS :
- IREBRIVIRE,

- {ER mysql2 E R BIEEREE,
- MEFBITIRNNARERF, (REAIUSEROICIEAE, STRERE cRuD BIF.

3.5.1.1 BIEFEXK
BT EEBINRTTR A PRIRIE, (REERA:
. TE{RAIMBE % 2E Ruby 3.0 LA _ERRZS,
- FE{RRIVES L& 3R Bundler,
- E{REVNES LK Git,
- EE N BURESER,
NRIMREGE TN MIBESEE, PTURBUATANCIE:

- SEREAMN AT BURERRFNEE EUTEBUEESES, CIBSthERE

3512 BITRBINAREFFERE T BEE
FNTTERIMNEITROINAREF L, FHERDTFBERE,

35121 15 mERAKEEERIAT
ERNLREEOPEITUTES, BREAKEECETRER A

git clone https://github.com/tidb-samples/tidb-ruby-mysql2-quickstart.git
cd tidb-ruby-mysql2-quickstart

bundle install

FIMB B T =K
RFFERIMBIE, BITUTHRIRRXLER:

bundle add mysql2 dotenv

87


https://github.com/brianmario/mysql2
https://www.ruby-lang.org/en/
https://bundler.io/
https://git-scm.com/downloads

i8R
35123 H34: EBEEEER

RHERE TR, (£ TIHEERR T BIREEE.

BITUA TGS EH .env.example FIEEERRA .env:

cp .env.example .env

2. 4REE cenv X, REUTANIREMETE, AHFSMUN QBERAGHFINEMBEESFNEZESH:

DATABASE_HOST={host}
DATABASE_PORT=4000
DATABASE_USER={user}
DATABASE_PASSWORD={password}
DATABASE_NAME=test

MRIFERMSITEINRIERE, BARARNENMLR 127.0.0.1, BEBRHE,

3. R%F .env Xf&,

35124 F4: BITRBEBHAEEL
BITU TGRS RMIT RO :

ruby app.rb

NSRERRALT, REVAIRG R mERERIREER:

0 Connected to TiDB cluster! (TiDB version: 8.0.11-TiDB-v7.5.1-0)
0 Loading sample game data...

0 Loaded sample game data.

0 Created a new player with ID 12.

0 Got Player 12: Player { id: 12, coins: 100, goods: 100 }
0 Added 50 coins and 50 goods to player 12, updated 1 row.
0 Deleted 1 player data.

35.1.3 REICEERER
RE]SEU T XBABRER, TRECHNAA.,
TERBREEBITAR, WXL EE tidb-samples/tidb-ruby-mysql2-quickstart,
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https://github.com/tidb-samples/tidb-ruby-mysql2-quickstart

11}
\1 V4 —_—
Yl 2 R
3.5.1.3.1 EEE A BIRE
TEHRBERIMESERTE X HEREISREY 5B EER TR,

require 'dotenv/load'
require 'mysql2’

Dotenv.load # M .env MEFNEHIMET =

options = {
host: ENV['DATABASE_HOST'] || '127.0.0.1",
port: ENV['DATABASE_PORT'] || 4000,
username: ENV['DATABASE_USER'] || 'root',
password: ENV['DATABASE_PASSWORD'T || "',
database: ENV['DATABASE_NAME'] || 'test’

}

options.merge(ssl_mode: :verify_identity) unless ENV['DATABASE_ENABLE_SSL'] == 'false’

options.merge(sslca: ENV['DATABASE_SSL_CA'1) if ENV['DATABASE_SSL_CA']

client = Mysql2::Client.new(options)

35132 AR
UTEEEIE—NBEEHINFERR player, FIR[E last_insert_id:

def create_player(client, coins, goods)
result = client.query(
"INSERT INTO players (coins, goods) VALUES (#{coins}, #{goods});"
)
client.last_id

end

BZER, BEBHALE,

3.5.1.3.3 EiEEIE

BAF &i8i8T 10 IREI4FRE player BIIERK:

def get_player_by_id(client, id)
result = client.query(
"SELECT id, coins, goods FROM players WHERE id = #{id};"
)
result.first

end

BZER, BEELNE
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1T]
\1 V4 —
FYil £ [k
3.5.1.3.4 FEIEUE
AR &E18EIL 1D FHIFRE player BUiERK:

def update_player(client, player_id, inc_coins, inc_goods)
result = client.query(
"UPDATE players SET coins = coins + #{inc_coins}, goods = goods + #{inc_goods} WHERE id = #{
— player_id};"
)
client.affected_rows

end

B2ER, BEEENLE

3.5.1.35 MIFREGE
AT & 1B MIFRISTE player FI1D R :

def delete_player_by_id(client, id)
result = client.query(
"DELETE FROM players WHERE id = #{id};"
)
client.affected_rows

end

BZER, BEEMIRLIE,

35.1.4 BRIESLEK

AIABERT, mysql2 gem AJARBHENINFZRZMER A EH, EERIIBNEIHE,

1. ¥JF Debian, Ubuntu, Gentoo, Arch B Slackware, IFBBIERIATEAERETZ )0 /etc/ssl/certs/ca-certificates
> .Crte

2. N’ﬂ: RedHat, Fedora, CentOS. Mageia, Vercel ESZ Netlify, 1E4’SE"JE$1AT$11EE§?§j\j /etc/pki/tls/certs/ca-
< bundle.crt,

3. X4F opensuse, IEHBHIEKIATEERE1Z70 /etc/ssl/ca-bundle. pem,

4. ¥FF macos X Alpine ( docker 2528 ), UEPBRIEKIATZAERRIZ A /etc/ssl/cert.pem,

REFIAFINIETE A UER IR, BESIESHRPIATERIIENVDENRKMA, EATREIVFMR
IRPTRETR(iE CA IE BRI EARRE, FELL, BiE sslcai&EHh nil, HEEABMERRIEEHEEPE,

3515 F—%

« M mysql2 BIXXHEFR T REE 2 X TF mysql2 WaBIER BN
« ARAI ARSI A A EXHENEEETRANE S L MIBEN A A LNRESRK, Fla: EALIE,
BIBUE, MBREBUE, BRIEE, TS, sqUHEEMLEE.
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T E =
3516 HEREN?

7E AskTUG 1835 L1819,

3.5.2 {EFH Rails HEZRF0 ActiveRecord ORM IE 1 8l $4 1B /=
EHEIRER — 1N 3RE MysQL BIEUIEZE, Rails = F Ruby 4R SRR 1THY web #E32, MM ActiveRecord ORM 52 Rails B2
FINREAMTE,
AR NG R 7R AN r] {5 BB S Bl 2048 EE R Rails SRSEAA A FAES -
- IRERIIME,

(B Rails EEFEARA TSR S B,
- MEFEITRRAIER, (BTSSRI, SREAN RUD IBIE,

3521 BIBEXR
AT EEBINRI TR A RERIE, REEIRA:

- TE{REINLEE £ %K Ruby 3.0 BRBA ERRA,
- TE(REIMLEE EZER Bundler,

- EIREINLEE LR Git,

- EE AT RIEEER,

MRMFT 2B T BIRESRR, PTUREBTARIE:
- SEREAMN AT BUREE N E ENTEBUEESER, CIBSHhEEE.

3522 BITRBINARFFERE T HEE
FNTERIMNBITROINBREFE, FERDTFBERE,

35221 15 mERANKEEERIART
EMRNLIREOFETUA TGS, BHRAKBEERESIZAM:

git clone https://github.com/tidb-samples/tidb-ruby-rails-quickstart.git
cd tidb-ruby-rails-quickstart

35222 Fw: TR
EITUT &S, TREROIRBIAEEHRE (81 nysql2 F dotenv fREIE ):

bundle install

FHIMED B &R
RFFERIMBIAR, BITUTHRSURRILLSR:

bundle add mysql2 dotenv
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https://asktug.com/
https://github.com/rails/rails
https://github.com/rails/rails/tree/main/activerecord
https://www.ruby-lang.org/en/
https://bundler.io/
https://git-scm.com/downloads

i8R
35223 H34: KBEEEER

KIERBFENBIRE, EATIARERD T RIERESEE.

BITLATSHRELEH] .env.example FIEEHEG BN .env:

cp .env.example .env

2. YR .env XM, 1RBBLAT A 1R E DATABASE_URL MBI &, 745 {user}. {password}, {host}. {port}
# {database} BRA{FECHTILIEFEERER:

DATABASE_URL=mysql2://{user}:{password}@{host}:{port}/{database}

WNRREARMGITENIIEE, BLKIANENMHEZ 127.0.0.1, BEAZT,

3. IRTF .env &,

35224 FE4w: BIIRBHEES

1. BIEBRIEENR:

bundle exec rails db:create

bundle exec rails db:migrate

2. 7GR

bundle exec rails db:seed

3. BITU R e SHITREICHS:

bundle exec rails runner ./quickstart.rb

NSRERZALT, REVAIRIG R mERERIREER:

0 Connected to TiDB cluster! (TiDB version: 8.0.11-TiDB-v7.5.1-0)
0 Loading sample game data...

0 Loaded sample game data.

0 Created a new player with ID 12.

0 Got Player 12: Player { id: 12, coins: 100, goods: 100 }
0 Added 50 coins and 50 goods to player 12, updated 1 row.
0 Deleted 1 player data.

3523 RPEIREBAER
RR]SEU T RBRBHE, TRECHNAFX,
TERBREEBITAN, LREBEE tidb-samples/tidb-ruby-rails-quickstart,
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https://github.com/tidb-samples/tidb-ruby-rails-quickstart

3.5.2.3.1 EEE LA BIRE

config/database.yml FREYEA T {XAD{EFS DATABASE_URL R AT S MIEC B & EI L E B E

Tl E

default: &default
adapter: mysql2
encoding: utf8mb4
pool: <%= ENV.fetch("RAILS_MAX_THREADS") { 5 } %>
url: <%= ENV["DATABASE_URL"] %>

development:

<<: *default

test:
<<: *default

database: quickstart_test

production:
<<: *default

3.5.23.2 AR

M TFEELIET —NEER N FERE] Player, FHR[OBIEM Player WK :

new_player = Player.create!(coins: 100, goods: 100)

BZER, BEBHALE,

35233 EiRHIE
BAF 83T 10 EiERESFAE Player BIIER:

player = Player.find_by(id: new_player.id)

BZER, BEELRNE

3.5.2.3.4 EIIIE
AT EREHIFE Player WHK:

player.update(coins: 50, goods: 50)

B2ZER, BEEEHMWE

3.5.23.5 MIFRENIRE
AT Ei8MIBRIFE Player IR :
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player.destroy

EZER, BESEMKRIUE
3524 HRIESLEK
FIANBRT, mysql2 gem A] AIRBBIFENIRNFIERMEN cAiEH, ERIHRBIMENAIHE,

1. XT_HC Debian, Ubuntu, Gentoo. ArchE}ZSIackware, ifl:#ﬂ"]%ﬁi*ﬁﬁﬁﬂ%ﬁijj /etc/ssl/certs/ca-certificates
“— .Crte

2. ¥4F RedHat, Fedora, CentOS, Mageia, Vercel B% Netlify, UEFBBIERINTZERRIZA /etc/pki/tls/certs/ca-
> bundle.crt,

3. XF opensuse, IEBHVEKIATFERR12A /etc/ssl/ca-bundle. pem,

4. YF macos B, Alpine ( docker BES ), IFPBHIEKIATEAEIRIZ /etc/ssl/cert. pem,

REFUFIEE A IEBIERE, EESIMRERBIRPXAERSIEBTVENRKM, EAHRRIV R
IERJRETE N CAIEBIIMIEARRE, FEt, BiUE sslcaiRBHh nil, AEERRWRERRIFESENIE,

3525 F—%
« M ActiveRecord XH5H T fi# 5 2 X T ActiveRecord ORM I %,

- ARAT AR FIRF R E XENECETRIRNE S L REENAFLRESKR. FlI0: BEARE,
EIRUE, MEREEE, BRIEE, F5, squEREMILE,

4 ERE|FHIEE

41 GUIEIEETER
4.1.1 {3 MySQL Workbench YEIEZ LN $URE

EEBUEER — N MysQL BIEUEEE, MysQL Workbench &8 MysQL B EE R P12 {89 cut TR,

[
il

- REHTF MysqQL Workbench FEZ MysQL, {R=]LBA{EFE MysQL Workbench iE1ZE| N $UEE,
8 MySQL Workbench HAREZHTINBIEE, BT MySQL Workbench BB EM R
MysQL, BEULEERIEIZRE]GERIES] —LE(n)RH,

- BIVEREETIHEERTSZHN cul TRE#ITERE, 190 DataGrip, DBeaver AR Vs
Code SQLTools, FEHMEET LM cul TEMNTRIR, SEFINMIEEZIFNE=
RIE,

TEARIRYAR, (RET A S)A0{A]{E A MySQL Workbench iE 352 T8 BUE EEEE,
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T ER
4111 BIEEX

AT BEBIRRISEM A HEVRIE, RFR:

+ MySQL Workbench 8.0.31 Z A _ERR AR,
- EE—ANFINRIEESR,

MRIRERBFNBIEESEERE, TR TANEE—:
- SEMEAMNN FANBIRESFNE EXN T BUREESR, QIR ERHEE.

4112 EERBFHRERE
RIEARE R BT BUR EERE 5 TVE R R T BUR R E.

1. Ja5] MySQL Workbench, FF 525 MySQL Connections AR =18 HY +,

MySQL Workbench

Migration

Welcome to MySQL Workbench

MySQL Workbench is the official graphical user interface (GUI) tool for MySQL. It allows you to design,
create and browse your database schemas, work with database objects and insert data as well as
design and run SQL queries to work with stored data. You can also migrate schemas and data from other
database vendors to your MySQL database.

Browse Documentation > Read the Blog > Discuss on the Forums >
MySQL Connections Q

MySQL Workbench could not detect any MySQL server running.
This means that MySQL is not installed or is not running.
Rescan servers

Migration Wizard was started

1: MySQL Workbench: add new connection

2. 7 Setup New Connection WEHER, EEEA T EESH:
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W
\Y V4 ——
T ER
* Connection Name: %ﬁi&%#ﬁi—ﬁ‘ﬁ%)‘(ﬂ@%m
* Hostname: I AZAHERE T2 FE E LY 1P U IR,
. Port: MIARMERE LI FIRESENIROS,
+ Username: BIARTEZEFIBIEENRF A,

« Password: FRif Storein Keychain -, BIAFRTEEFIBIBELERHNZRG, ARRT ok RFER,
[ ] Store Password For Connection

Please enter password for the following

Y\ LA Service: Mysql@127.0.0.1:4000
f
l User: root
Workbench
Password: ||

2: MySQL Workbench: store the password of TiDB Self-Hosted in keychain

TEIERTEZRSHRERA:
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[ ] [C) Setup New Connection

Connection Name: Self-hosted TiDB Type a name for the connection

Connection Method: =~ Standard (TCP/IP) ) Method to use to connect to the RDBMS

Parameters = SSL  Advanced

g 5 Name or IP address of the server host - and TCP/IP
Hostname: 127.0.0.1 Port: 4000 port /
Username: root Name of the user to connect with.
Password: Store in Keychain ... Clear The user's password. Will be requested later if it's
not set.
Default Schema: The schema to use as default schema. Leave blank

to select it later.

Configure Server Management... Test Connection Cancel m

3: MySQL Workbench: configure connection settings for TiDB Self-Hosted

3. ,5“?_& Test Connection L\)\%ﬂ'—?$ﬂﬂ§ﬁ§$5H§Q?EE§E<§$E{J]§?§O

4. WNRIEFMIARLTN, FRE]AEZ Successfully made the MySQL connection {58, il OK (RFEERLE,
4113 F—%

« XF MysQL Workbench FIEE Z{EA 5%, BIBAEE MysqQL Workbench B 73 X 14,
« REJALBRLEENEF R E XY, MHFKBES XTI ENBAARNRESE, HI: BEARUE £
EGE, MIFREIE. BRIZEL TS, s EEEMILE,

412 {EF Navicat EEE L FUEE

FHBIEER —RE MysQL BFIERIEEE, Navicat R ABIEERFRMEN cut TRE, RIEIZEA Navicat for
MysQL T BT e 53R &

[
il

97
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Tl E

- RE BT Navicat 3]E MysQL, {RATLAE R Navicat EZEFHNLBIEE, 1B Navicat FARTE
SR BIERE. BT Navicat G T EBIREM A MysqL, ELEEERIZIERRIERER
—LER]F, Navicat B EIEFREM B— BRI, TS Navicat FIFELIEE Z [B)8Y
FEA MR,

- BIWEREEEIBIRETESZEM cut TE#ITIERE, 51490 pataGrip, DBeaver LA VS
Code SQLTools, FEEIBER LN cul TEMNTRIIR, SETIMEEZHNE=
BIE,

AR, (RIS Navicat 1 122 T R E 8.

4121 BIEER
AT REBIRF TR AR PEVRE, IR

« Navicat for MySQL 16.3.2 B A _EhR 7S,

* —I* Navicat for MySQL NS =R

BN EEBURESERE,
MRFEEEFNBURESE, rTURNMTAREIE—/:

- SEMEAMNN FANBIREESFNEE EN T SURESR, QIR RHEEH.

4122 ERDFIBIEE
RIEARE R BT IR EEER & 5 TVE R R T BUR R &

1. JAB Navicat for MysQL, mifiZt _EARY Connection, FrI THIFIFRAIERFE MysqL,
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D
o,

4: Navicat: add new connection

2. T New Connection (MysQL) SHEIER, BEELA T EZESH:

+ Connection Name: RZEFEE—IMNEEXNBR,

* Host: HIAZMERE T FUEEEEERY 1P iU IFHE,
« Port: MIARMEBE LI IIRESENIROS,

+ User Name: BIAATEZEFHBEENRFE.

« Password: AR TEREITFENHUBERZL,
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New Connection (MySQL)

@ Advanced

Databases SSL  SSH  HTTP

Connection Name:
Host:

Port:

User Name:

Password:

Navicat

Self-Hosted

localhost

4000

root

Save password

S

Database

] Test Connection

5: Navicat: configure connection general panel for self-hosted TiDB

3. mai Test Connection BAIGIF 52t SR & L 5| SR R SR BE RO §5,
4. INREFMIXRLTN, RPIAE R Connection Successful (§ 2, mifi Save FEREIERRLE,

4123 F—%

- (RETCASREL IS 2 &30, MSRENVE S X TRl AEENAARMWRESEK, FI90: mADE E
FEUE. MPREUE. BRIZEL F5H. soL M.
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42 ERIXFNEL orRM FEZE

ES=F

IR e 2 5 iR :
- Full: REBFEHBIEECLZKFFZTEMNSE RS HINEE, FRAEZTEMNIFIREADTE
REFRD, FUERBERMN T LEEZHNE = T ERREFRAHITREMEN
i,
« Compatible: FREFHTFZTEEIER MysqL, MIEINBIEESERE vysqL MY, HILEFE
ABIRERI UREZTEMAI DI, EFINERFRNZIEFHEENEE MR
iE, BelgeIl—LLEINIT R,

RXTEZSTHBEESFFNBE=TH, RAIUNEBTBIREFFHIE=7TE,

T IEERE vysQL BIEHY, BFESRS 5 mysoL AREFBEZRIEE, BRERRIERS wsol #E
MESTEE,

4.2.1 Java

AT TR Java 1ES B Driver 2 ORM BIERTI T\,

4.2.1.1 Java Drivers
SIFER: Ful
TZE8 MysqQL SXAEFRRYIRBR T #HEC E Java JDBC IRENFEFENRIE R,

JE =

- EINfEF MysQL Connector/) 8.0.32 S E S 4%, B(E{EH TiDBJDBC ( JL TiDB-DBC #R%E ),

+ MySQL Connector/) 8.0 S S B EE v7.5.1-0 —R2{FE AR, BIUEFEBIBERENserver
< -version 8 & J9 "5.7.25-TiDB-v7.5.1-0", X2 E J, 3 tidb server I & IR & J9
MySQL 8.0.11 ERET%_H&ZKETL MySQL Connector/J ’%"’é"ﬁtl}‘il'ﬂ;ﬁﬁﬁﬂg information_schema.
< KEYWORDS %%,

BEX—NEBMSLAINBIER, ISR E3EEF jpec FIE E crub N ATER,
ZFEL: Ful

TiDB-JDBC BETF MysqL 8.0.29 FUEHIRR A, TiDB-JDBC ETF MysqQL B 77 8.0.29 ARALRiE, €8 TR JDBC 7E prepare
B TSSH. SFERcor BIEEIR, FHHETIE TicDC snapshot B BNZEFPFO sm3 INEFRA S INEE,
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EHF sm3 BIAENE Y EUREERY TiDB-DBC T3,

WMRIRERARIR Maven, BIFLA T AT RINZI{RRY <dependencies></dependencies>

THER

<dependency>
<groupId>io.github.lastincisor</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>8.0.29-tidb-1.0.0</version>

</dependency>

WMRRFEEZFEA sM3IAIE, BIFLATHREIRINZI{REY <dependencies></dependencies>:

<dependency>
<groupId>io.github.lastincisor</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>8.0.29-tidb-1.0.0</version>
</dependency>
<dependency>
<groupId>org.bouncycastle</groupId>
<artifactId>bcprov-jdki15on</artifactId>
<version>1.67</version>
</dependency>
<dependency>
<groupId>org.bouncycastle</groupId>
<artifactId>bcpkix-jdk15on</artifactId>
<version>1.67</version>

</dependency>

WMRIRERRIRZ Gradle, BIFLATAERINZI{REY dependencies:

implementation group: 'io.github.lastincisor', name: 'mysql-connector-java'

> tidb-1.0.0'
implementation group: 'org.bouncycastle', name: 'bcprov-jdki5on', version:

implementation group: 'org.bouncycastle', name: 'bcpkix-jdki15on', version:

, version: '8.0.29-

"1.67'
"1.67'

4212 Java ORM KEZE

» Hibernate AR ZFFERER 5.

« M v6.2.0 R A FF AT +5 Savepoint, WNEFETE @Transactional FR{EFE Propagation.NESTED E=

S{&1EEIN, B eTransactional(propagation = Propagation.NESTED),

TEEL: Ful
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R BA{E RS Gradle BX Maven SREXREUN FAFEFBIFR B KELIN, HESF(RTHMKBMINE EEMKH, MEFRF
NEEE MK KR, 1 TE, RB Hibernate 6.0.0.Beta2 RUA A A ZH N BIEES S,

WNRIREAIRE Maven, BRFUTABRINZNREY <dependencies></dependencies>:

<dependency>
<groupId>org.hibernate.orm</groupId>
<artifactId>hibernate-core</artifactId>
<version>6.0.0.CR2</version>

</dependency>

<dependency>
<groupId>mysql</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>5.1.49</version>

</dependency>

WNRIREAR Gradle, BIFAT AT IRIEI{REY dependencies:

implementation 'org.hibernate:hibernate-core:6.0.0.CR2'

implementation 'mysql:mysql-connector-java:5.1.49"'

« BXIR4 Java £ Hibernate 1T B E N AR MENGF, sISEFILIEER Hibernate HY{E
5 crUD N FHTEF,

« B X spring {§FH Spring Data JPA, Hibernate BE{TIE S EHE 2 N TR M ERYGIF, ]2 F{EF Spring Boot 14
B BIEENAERF.

M, {REZETE Hibernate BENXEHIEE N EIEE S org.hibernate.dialect.TiDBDialect, A S
7E Hibernate 6.0.0.Beta2 LA LA T2 35, EHARTIETFHR Hibernate hR A, BB ABIREIZFER MysQLs7 A S
org.hibernate.dialect.MySQL57Dialect, {BIXFIEEIERNARITUMIRIERLSER, REBH FIBIEESEFHS
BIERK, N: RIS,

XEEL: Full
{RBI LA{E A Gradle B Maven X EX N FAFZFFRIFR B EHIN B IE 81 (k%H, TEFNEIE S AKX A,

WNRIREAIRE Maven, BRFUTABRINZNREY <dependencies></dependencies>:

<dependency>
<groupId>org.mybatis</groupId>
<artifactId>mybatis</artifactId>
<version>3.5.9</version>

</dependency>

<dependency>
<groupId>mysql</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>5.1.49</version>

</dependency>
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https://maven.apache.org/install.html

THER

WMRIRERRIRE Gradle, BIFUTABRINZI(RE dependencies:

implementation 'org.mybatis:mybatis:3.5.9'

implementation 'mysql:mysql-connector-java:5.1.49°'

{83 MyBatis BE1 T ENEUE EN AR FMENGF, ISR FHEIEZEF myBatis BB B cRuD N FHIERF.

4213 Java B PRI E
tidb-loadbalance
ZEER: Ful

tidb-loadbalance =W FH i B0 fa 21987484, 181 tidb-loadbalance, {57 ASCIN B SILE3P tidb server T RE B,
BIET S{=E(#EF tidb-loadbalance R EZ FiIH N & JDBC EE, BFPIRMAS tidb server Z|B){EER JDBC B,
tHEES T ER Y& A,

B H tidb-loadbalance E.SLIR4C1HE. FENL. NEF R HITEH L,

=z
=

EE:
tidb-loadbalance ZEBC S mysql-connector-j —EC{# .,

WNRIREAIRE Maven, BRFUTABRINZNREY <dependencies></dependencies>:

<dependency>
<groupId>io.github.lastincisor</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>8.0.29-tidb-1.0.0</version>

</dependency>

<dependency>
<groupId>io.github.lastincisor</groupId>
<artifactId>tidb-loadbalance</artifactId>
<version>0.0.5</version>

</dependency>

WRIRERRIRZ Gradle, BIFLATAERINZI{REY dependencies:

implementation group: 'io.github.lastincisor', name: 'mysql-connector-java', version: '8.0.29-
“ tidb-1.0.0'

implementation group: 'io.github.lastincisor', name: 'tidb-loadbalance', version: '0.0.5'

4.2.2 Golang

AN Golang iBSHY Driver 52 orRM FYER A,
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T E =
4221 Golang Drivers
go-sql-driver/mysq
ZFEEFR: Ful
&8 go-sql-driver/mysql ARV BAFRENHECE Golang WaNIZFEN AT,
BEX— N TEBMLAINARER, vISR{EA Go-MysQL-Driver 1% 22l TiDB,

4222 Golang ORM KEZE

GORM

ISR Ful

GORM B —NR1THY Golang B ORM HEZR, {REJCAEFE go get SRENMRRIN FATEFAYAT B HREAIIL,

go get -u gorm.io/gorm

go get -u gorm.io/driver/mysql

{£F corm AT E BUREN AT FHEIGIF, PISFER corv EZEIFHLRIERE,

4.2.3 Python

ATTNLE python iIBSHY Driver 2 orRM BFERF I,

4231 Python Drivers

ZHFER: Compatible

REB pymysQL MAEFRRVIRBR T EF AL B IRNFZFENEIfER, EINER 1.02 RUA LR,

R pymysQL #3RSEN BB EE R BB IR R 896+, BISA{E A pymysqL &2 TiDB,

SHEER: Compatible

FRER mysqlclient XAV BAT #HEC B WRNIZFENCIERA, BINER 2.1.1 R ERRAS,

{$£F mysqclient # R FE BIREN ARFIIOIF, SISFIER mysqldient 1EH 2 F I EHEE,

SHEER: Compatible

&8 MysQL Connector/Python LA AR BR T i EC B RN F IR £/, ZIEA 8.0.31 RREA LR,

{%£F MysQL Connector/Python ¥32 2| B4R EE L FAFE R R9MF, RIS A MysQL Connector/Python 2! TiDB,

4.2.3.2 Python ORM HEZE
ZHEER: Ful

Django & — ANR1THY Python Web FFRIESR, FAE/RFEHEIBEE S Django FIFRB O, PingcAP FE T —1NE
[ 1BYIEREES django-tidb, REJLASE django-tidb XHHFHITER,

{8 F8 Django M BN BB E R BIEFBBIF, BIERER Django iE 2! TiDB,
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https://github.com/pingcap/django-tidb#installation-guide

i8R
SFEER: Ful

SQLAIchemy & —NA{THY Python BY ORM #EZ2, {REJUAEAS pip install SQLAlchemy==1.4.44 SREX{RRURFAFZE
FRIFTEMREIN, ZBIVER 1.4.44 R ERRA,

{£F3 sQLAIchemy H 2 S B SHE EE N A2 RO F, RIS R{EF sQLAlchemy %2 TiDB,
ZIFEL: Compatible

peewee & —NMRITHY Python BY ORM #E52, {REJLAEFH pip install peewee==3.15.4 SREV{RAVN FAIEFHIFTE
REAI, EBIN{EF 3.15.4 LA ERRAR,

{3 peewee BTN BIBEN AIEFHIGF, ISH{ER peewee 1EZZ] TiDB,

43 ERERRFHBIEE

TiDB HEFRE wysqQL MY, 2EMEFIFEERSEYIR, BES1H MysQL Client Options,

LIRS F5 MysQL B P im/BR S5 2R 0, RXEF RS BE P imIRaF2F 1 orm FESE AT BAMRERE MmysqL
—EHE R R T R,

4.3.1 MySQL

RB] BAE R {E A MysQL Client B, MySQL Shell 22l LBl B3R

{RBTLA{E B MysqQL Client {E BB EN ST T EEREFANKIEE, TEUAET yum B9 Linux RITHR B
fll, NEBUNAIEEE MysQL Client,

sudo yum install mysql

TREHIE, (RETUERIT o E R TR

mysql --host <tidb_server_host> --port 4000 -u root -p --comments

{RBETBAMEFE MysqQL shell fE AR EN G ST T REEITEANIUEE, S% wysqlL shell XISHITRE, &
BRmfE, (ReIMERN TS &R T RRE:

mysqlsh --sql mysql://root@<tidb_server_host>:4000

43.2 JDBC

{R=] CAfsEFE JoBC IR ENIEFZ B FEN IR IE , X T E 62— M MysqlbataSource Bf MysqlConnectionPoolDataSource
— W& (EEEILT patasource ¥ ), FH{EM setURL BIREEIEFHFE,

gn:

MysqglDataSource mysqlDataSource = new MysqlDataSource();
mysqglDataSource.setURL("jdbc:mysql://{host}:{port}/{database}?user={username}&password={password}
— "),
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https://www.sqlalchemy.org/
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https://dev.mysql.com/doc/connector-j/en/

17
\Y 14 —
Tl 2 =
BX pBCEEMNEZER, FISE pBc EANIE,
EERSH
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Tl E

S8A R
{username} RGN SIEESER soL FFP
{password} = EIEED T BURE SRR sqL ARG

{host} Udbsmver13““1_1TEglﬁoﬂ

{port} tidb server T3 s IE7E ME AT AT R O
{database} (BEEFER) BUBRENRBM

4.3.3 Hibernate

{Re] LA{EFE Hibernate ORM IEIZZTEENEUREE, B45 Hibernate BYEEE HHY hibernate. connection.url 8BRS
BB BB E R F A&,

N, {FRIECE#HSTE hibernate.cfg.xml XA, IBAMRMEEEXXHENZD:

<?xml version='1.0" encoding='utf-8'?>
<IDOCTYPE hibernate-configuration PUBLIC
"-//Hibernate/Hibernate Configuration DTD 3.0//EN"
"http://www.hibernate.org/dtd/hibernate-configuration-3.0.dtd">
<hibernate-configuration>
<session-factory>
<property name="hibernate.connection.driver_class">com.mysql.cj.jdbc.Driver</property>
<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect</property>
<property name="hibernate.connection.url">jdbc:mysql://{host}:{port}/{database}?user={
<> user}&amp;password={password}</property>
</session-factory>

</hibernate-configuration>

bEfE, ERNBIREEEEN Y, MMIKTF sessionFactory WHR:

SessionFactory sessionFactory = new Configuration().configure("hibernate.cfg.xml").

< buildSessionFactory();

XEHANREIENR:

. AR ERMREENX M hibernate. cfg.xml I XMLIET, T & F&F, £ xvL PEFIHF/RFR, ALt, T
BEh &amp; o g, EEF S hibernate. connection.url B jdbc:mysqgl://{host}:{port}/{database
< }?user={user}&password={password} AT jdbc:mysql://{host}:{port}/{database}?user={user

> }&amp;password={password},
2. TE{R{EFE Hibernate B, ERIXERFHEIEES, Bl hibernate.dialect I B org.hibernate.dialect
< .TiDBDialect,

3. Hibernate 7ZEARZS 6.0.0.Beta2 S BA L] R35 L EBURES S, BULHTZFFEM 6.0.0.8eta2 S EIRZARY

Hibernate,

FE ZH X Hibernate EIZSHHEE, 1S Hibernate B 77X 14,
EESH
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SRB A
{username} EEERI T HIBESERR soL P
{password} = EIEED T BURE SRR sqL ARG

{host} tidb server 17 EIE1THY Host

{port} tidb server 7 R IETE #5 AT A9 1w
{database} (BEEFEDN) BURERRTF

44 EENEERSY

- ERNSH - EREEE. REEEFTRBK Java NAER T ARIEEFENRESKE -
&R,
- EERSPIHB X Java NAER TN RIERENRESE - 0BG

441 EEBSH
EHLBURE (MysQL) EEEN B ILRBBINIRIE (ZEOWTF ot Kift ), BRT I 1P E BN EEHITIEE
ERUEE, FIUEFImBEESIEFIEBUEE (vysqy ERRFAEENPHITER,

Java BIEIEBSCINIE B (HikariCP, tomcat-jdbe, druid, c3p0, dbep), FHNEIBERASRE(EHMNER Y, NATTUIR
Bl SR BT RE RSO,

4410 EERELEE
EERENNRNAZEREESBERAEESEINERE MK/, B Hikarice Jofil :

maximumpoolSize: EFMRKEREL, EETRSSRTINREEEIRZTREFPTRER, CEELNIZS
HNAFREEETE, MAFERENAESEFAEESENE, FI8EXRXE,

minimumIdie : EFMRNFHREZN, TERTENAZANFE - LERUNTNRRBER, EHEFER
B SERHEITERE.

NRAEEREELN, EEFEEEERATME R ERE, HENBERNNAEEBERER (W
metricRegistry ), 1BIT MEITRE K2 B 7E {1 3% 2t o] 5L,

4412 RELRE
EEBAEIPE P IR T AEENKIEEN AT :

« FEBIBERIASEERET AT 28800 % (B8 /N\BY ) 5, BaIkAEFimiEE. {Rel AR
BES mysqL FRM wait_timeout LWEIEHILLERTAY (8], 1¥0pBC E1RER 4,

tboh, BFIHEIFYBIREZEBEIZSE s 31 HAProxy ZERIMENIE, XLEREBBREREERTNET
FERTE (ARIER ide BERTE ) BEMBEER. BRTRENENde BB, ERBEFEHITRIE
IRME I,
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https://github.com/alibaba/druid
https://www.mchange.com/projects/c3p0/
https://commons.apache.org/proper/commons-dbcp/
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The last packet sent successfully to the server was 3600000 milliseconds ago. The driver has not

<> received any packets from the server. com.mysqgl.jdbc.exceptions.jdbc4.

<> CommunicationsException: Communications link failure

YR n milliseconds ago AT n YNIERZ 0 HIR/NEVE, MIBERMITH sqQL B3 tidb server FEIR 5| F2AIHR
T, WHFEE tidbstderr HE; 9[1% n B MNMEEXRIE (LEWXER) 3600000 ), RFIEEREAXMEREZIR
AARIGHHE] proxy KA T, BERBRINRT IAX proxy B idle BBE, & 0] LAILEZMIMITU T IRIE:

- BREREENNEEEERYHA,
- (FRBEMEIEEINEEERT A,
- TEHR&IX test query {RITIEE,

AR ER DL AT FER—MRS AN, TUEEMERNERNERI I NEE,

4413 ZIENT

7E HikariCP B About Pool Sizing —X FRB]J LA T #RZl, A FE NI BB EEED A /NRIBT R, sJLAEE
BIATEREARNhiEs, FELEME, BSRZERATER, UEIRSHEINERE LR,

S AR T

connections = ((core_count * 2) + effective_spindle_count)

+ connections: fFHBVIEIZLEIK/,
core_count: CPU 1ZIDVEY,

« effective_spindle_count: Ei¥ N BN TME, LMFLRFGFES VANER (FEssp), BB IEiErIE
BeIAWIM AR — IR, flW, RERAMNE—1NE 16 NMEEARAY rRAD FFIRIARS 28, B4
effective spindle count BRI 9 16, LEALZIENT0, SKFR EREEMFMIRSZ[EIUEIES L vo HFRBEX,
79 HDOD B E REEHRITIERK,

ZRAIHBNRE, EXMERANMNTT, BRI T —&UR:

A formula which has held up pretty well across a lot of benchmarks for years is
that for optimal throughput the number of active connections should be somewhere
near ((core_count * 2) + effective_spindle_count). Core count should not include
HT threads, even if hyperthreading is enabled. Effective spindle count is zero if
the active data set is fully cached, and approaches the actual number of spindles
as the cache hit rate falls. ... There hasn't been any analysis so far regarding
how well the formula works with SSDs.

XAMEBRTE
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https://github.com/brettwooldridge/HikariCP/wiki/About-Pool-Sizing#connections--core_count--2--effective_spindle_count
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1. core_count 2 MBI, SMREFBBLIELX.

2. BIRH S EBFAT, effective_spindle_count R #RIRE J 0, FEEMGHPERITIE, SEMIETIELFFA HOD
.
3. XEGHEMAET sso AR AR,
XEBRYIFEEBILR7E(E A ssp B, FIRKE MR N,
B]BAS3E CockroachDB W EUIE EE iE it PAVIIR, HFRNERBRNAR T

connections = (number of cores * 4)

L, (REER sso MER T RI DS ERERIRE A cPu FDER * 4, DALESKIAZIFIARDIE MR KERERIK
N, FULLBIERE#HTH— SRR,

4414 ARG

AIUER, EEANZE AP BIN, B—MEENVIAE, EEEAELEMNER LNREE, ETEHE
#EARE, BuEid, SHEE,

I REENFKE, 25— LEAME, LASHMT:

1. MNRIRFIMBEFMELERIRA, BEAMRHNRXERY, FJREITEHER, AMELEERMAEEN, B
{2 eI 4R Lt 1 TRLIE,

2 IRMFMIARS 2R LEE T SRS, FEASMRSEEMIIMNEZ DN, BRXEENNERBHEX
ERBE,

442 EESH

Java NAREFJ LA RAEARRRERPIHE, BERKE—MEEILIEA psc REMIEERSZB[BHITRE,
W pBc, BEREFNFESR: AP BUEREEF API Implementer S AL E.,

4421 JDBCAPI

S+ FEAE joBC APLERRIASE jpBC B IR, AXEERRIA/LMLREER Ar1iER,

4422 {EFH Prepare API

WF oLt 7R, FEFARIXLGHIBEN SQUEBAEEZRSHTHNEHI RIS EMETLE, FLLEIERMLE
1B6] (Prepared Statements) (X B Z BRI AT, HERATIEEREENIT, MAMBERES BTN sqL
HATIHRIBVF .

BRIZ 8 _LEEZEB 1A Prepare APL 31T SQLIT, WIREZ(EF JoBCAPLHITH A, FEELIZE(EH Prepare
API,

BINEEIEE MysqL Connector/) SKELHFEIAR SMEFIRIIBATIAIE, &K » EEFPIHERBUNXEIER
KiZBIRSS IR, FrUARR T Z(EF Prepare API, ILFHE1E DBC IEIZS I HPECE useServerPrepStmts = true, A
BEE IR ERS BRIHHITEAMLIE ( TESHEEETHFEANA ).
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https://en.wikipedia.org/wiki/Hyper-threading
https://www.cockroachlabs.com/docs/stable/connection-pooling.html?#sizing-connection-pools
https://docs.oracle.com/javase/tutorial/jdbc/
https://docs.oracle.com/javase/tutorial/jdbc/basics/prepared.html
https://docs.oracle.com/javase/tutorial/jdbc/basics/prepared.html
https://docs.oracle.com/javase/tutorial/jdbc/basics/processingsqlstatements.html#executing_queries

i8R
4.4.23 {EF Batch tEBAEH

WFHEHAEH, MRBAICKRS, FJLAIEREER addBatch/executeBatch API, 1BIT addBatch B AT S 5%
SQLAVEAEIICRAEFEZ Fin, AJSTE executeBatch B — {2 & IX I HIE ERR S5 25

EE:

Y F MysQL Connector/] 3], EXiA Batch R 248 £ )R addBatch BY sQL & 1% B 41 & iR 2 18 F
executeBatch FYRHER, {BLPRMEREERE —FENEIX, BEARBRSHIEERSEN
MLEREIRE,

WNRFLEE Batch ME KX, FTEME 0BC EESHHEE rewriteBatchedStatements = true
(THESREEETHIFANA ).

4424 £ streamingResult ;R TLIRENITLE SR

—RRIERT, REARITHE, pec 2RIANRIFBENERABEREESTFIHRAEP, BESHROE
AREREMZRTP, BERRaFBEHEERSSFRELEAEFIFEIXNREMIERE, SEFHEGERATFLE
BN EBEERSEIE N,

£ joBC FEHE B U T AR

+ 1&H& FetchSize JJ Integer .MIN_VALUE iEE IR ERF, B imdEid streamingResult A7 X MM LR EE LR
NiZEITE R,
« {88 cursor Fetch, BIFEE 1R E FetchSize JNIEE$Y, HTE pBC URL ECZE useCursorFetch = true,

FUBIREEFRMNZFHAMAR, EEHEEFEAE T Ferchsize IRE I Integer MIN_VALUE 73R, LEEE
—MINEETIMEE R ANITRERES,

4425 MySQLJDBC B

JoBC SEELEH i@ JpBC URL S BB URIBHLMARMIEE, XE L MysqL BEF5HY Connector/) RITBES IR
FE (WREMIRE MariaDB, PJBASE MariaDB FIEUEEE ), AANEETRS, XEEXBXFE/LFIEER
mEMEEERS L,

44251 Prepare XS

* useServerPrepStmts

ZRINEIR TR, useServerPrepstmts BY{E ) false, BNRE(ER T Prepare API, B REEEZFiIRML “prepare” ,
ELbh TR ERS[BESEROAE, NRE—FSQUIBRAIFEEZEZ R(EM Prepare A1, MIEINIZEZIE
A true,

I E] BAEIT Query Summary > CPS By Instance EF B KA S KR!, INREKA coM_QUERY # com_STMT
< _EXECUTE BY COM_STMT_PREPARE X Z BN 4,
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https://www.tutorialspoint.com/jdbc/jdbc-batch-processing
https://dev.mysql.com/doc/connector-j/en/connector-j-reference-implementation-notes.html#ResultSet
http://makejavafaster.blogspot.com/2015/06/jdbc-fetch-size-performance.html
https://dev.mysql.com/doc/connector-j/en/connector-j-reference-configuration-properties.html
https://dev.mysql.com/doc/connector-j/en/connector-j-reference-configuration-properties.html
https://mariadb.com/kb/en/library/about-mariadb-connector-j/#optional-url-parameters

T2 2 R
+ cachePrepStmts

F 9K useServerPrepStmts = true BEILARSZBIRMITIAIRER), BEIANBR TEFRRBAMITRE
close FALIRIER], HASEF, IR EE ZERNNX AT, FIANRINF B useServerPrepStmts
< = true JG[EIIYECE cachePrepStmts = true, XSILEFPIREFLIRIES],

?’“”" 2 A E] BAIEIE Query Summary > CPS By Instance BB EX &SRR, YNRIEKF COM_STMT_EXECUTE %X
BIiZiZ 3 F coM_STMT_PREPARE B4R,

H4N, 81T useConfigs = maxPerformance CERENEES NS, HPHEE cachePrepStmts =
“ true,

* prepStmtCacheSqlLimit

EBCE cachePrepStmts [RIRFEE/EE prepstmtCacheSqlLimit BB E ( BAiIAJD 256 ), ZALEIEHIZ P IREEN
RBIBAMNRAKE, BIZKEBASHER,

AR QLM KEEBTZIEE, SHAIE QL ANESEH, BIURIENA sou KEFBARARERZ
BRZIFKZIE,
FE M52 H3@ 1T Query Summary > CPS By Instance EFIBE KRGS EE, MNREBLZFE T cachePrepStmts =

< true, {B COM_STMT_PREPARE 20 com_sTMT_EXECUTE EZAIEEHB COM_STMT_CLOSE, EEBRE XA
RRENRBIREBANN.

prepStmtCacheSize

EHEFHRMAREIRE (HKilk2s) RNAZTEMLEN sou MERS BFEEAMAIERE
7], FIBAARIZIE.

FIE—Z22EMU, FEMIEAHIEIT Query Summary > CPS By Instance B 1H K A COM_STMT_EXECUTE ${ B R &HIix
ZF COM_STMT_PREPARE RIFIAR T ER,

4.42.52 Batch fHXS

1E1#17 pbatch EALIEH‘J}E?EE% rewriteBatchedStatements = true, {EC42{FF addBatch 8% executeBatch
EEKIA JDBCE RS —FSF sQL &1X, flN:

pstmt = prepare("INSERT INTO "t° ('a’) VALUES(?)");
pstmt.setInt(1, 10);

pstmt.addBatch();

pstmt.setInt(1, 11);

pstmt.addBatch();

pstmt.setInt(1, 12);

pstmt.executeBatch();

SIXMERT batch B&I1XZ tidb server IBA)IF R B IMAYB K insert:

INSERT INTO “t° (‘a') VALUES(10);
INSERT INTO “t° (‘a') VALUES(11);
INSERT INTO “t° (“a') VALUES(12);

YNERIZE rewriteBatchedStatements = true, &IXZ tidb server B sQL G2

INSERT INTO “t° (a’) VALUES(10),(11),(12);
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TEFEMNR, insert BAIMNNE, REEIE S/ values BEVEHIEMN —EE sqL, insert IBRAIMNRBEMERE
TiEWiRsE, Flun:

INSERT INTO “t' (‘a') VALUES (10) ON DUPLICATE KEY UPDATE ‘a’ = 10;
INSERT INTO “t° ('a') VALUES (11) ON DUPLICATE KEY UPDATE ‘a = 11;
INSERT INTO “t° ("a') VALUES (12) ON DUPLICATE KEY UPDATE “a = 12;

£ insert BRI TIERAE R — KB, ZOIFP, WNRHF sqL iAEMIITHER:

INSERT INTO 't' ('a') VALUES (10) ON DUPLICATE KEY UPDATE ‘a°
INSERT INTO "t ('a) VALUES (11) ON DUPLICATE KEY UPDATE ‘a°
INSERT INTO 't ('a') VALUES (12) ON DUPLICATE KEY UPDATE ‘a°

values('a’);

values(a’);

values('a’);

EIRIA R B R, REWISM:

INSERT INTO “t° ('a’) VALUES (10), (11), (12) ON DUPLICATE KEY UPDATE “a’ = values('a’);

HEFIHINRE 3 &3k 3 A EEFH, M sqLiBAISINE A multiple-queries BIFS N F&IX, XHER] AEE
VPEFIRBRSZBOIBERAHE, BEEFEARSFERAN SQLIBRA, FIGNiX E:

UPDATE "t SET ‘a’ = 10 WHERE ‘id® = 1;
UPDATE “t° SET ‘a’ = 11 WHERE “id" = 2;
UPDATE “t° SET ‘"a’ = 12 WHERE “id" = 3;

B, BR—1NEF i bug,?lﬁt%%%?ﬁﬂﬂ%%@ﬂﬁ rewriteBatchedStatements = true ¥/l useServerPrepStmts
< = true, HZFRIMNACE allowMultiQueries = true SEEREEFRIX bug,

44253 EMSH

BT HIERRER R, BAWS I EERHIT nsert IR1E, ANBEEERZ S R select IE’_J BEXEAERN
JDBC RIEX T —LEEHIZE XM sQL1EA) (f5I40 select @@session.transaction_read_only ), iXLE sqQL ¥
BURET R, HFEE useConfigs = maxPerformance 3R F &M HH,

useConfigs = maxPerformance REE—ARCE, ] & MysQL Connector/) 8.0 kRS 3% 5.1 hR A SRAHIA ZHHiI MysqQL
Connector/) H maxPerformance Bl & ERECE,

REREEERE, TUBISRIEAFEL,

44254 BERISE

FIAFIRERMEAENS vysqL REMBIIZHISEL, wait_timeout Fllmax_execution_time, X NESE 7 Bl
Y285 Java Rz FAEZRYZS R EBAY B (B) FIIE 2 P soL fITRUEBAYRY (8], BNIEHIFEIEES Java MAEER
KRASAMEKILS A, wait_timeout SEEXIAEH 28800 #, BN HEBATJ9 8 /\Bf, max_execution_time
SERMIERIANMET 0, BEIARBREI—5 sqL iBRBIMITES (8],

BELPREFIMER, BRIEREN—ETERHITH sQL W EIEEF RN BEB N FsZ D, {Re] ABEERN A
EEFEMEPREEXFH NS ECRB R REEFNITRIERT KA sQLiBq), a0, 1&E sessionvariables

< =wait_timeout=3600 ( 1 /\&} ) F0 sessionvariables=max_execution_time=300000 ( 5 5354 ),
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https://bugs.mysql.com/bug.php?id=96623
https://github.com/mysql/mysql-connector-j/blob/release/8.0/src/main/resources/com/mysql/cj/configurations/maxPerformance.properties
https://github.com/mysql/mysql-connector-j/blob/release/5.1/src/com/mysql/jdbc/configs/maxPerformance.properties

T E x
s WIEEERe

5.1 AR

RTIIR T TR EFRBIRERT., 1FMETTFFIRESBookshop 1X 4NN FITE SR I T2 40 BERDIR T 2R
REXDIRANA. FERLBIEEHREEENSA. ZEURAL,

511 ANIBEX

LERARERBEX, AERIEX, EIFRBIEERINIRT SHEE D PO ARERELE:

FiE G FERARIBIREE (Database) JBIE, EULRHZEITRIFHEIEE (Database), FENBIRENERERBM,
FHF TR 23R B ER B SLBIRR S SR B (Cluster),

EAFNMBEERS vysqL REMIEE, ELLIEET, EI (Schema) (RNTBARNBE N, HFLEENR
ES{, EI%%JH:E“HSIHO EIRMEIBE schema ﬁﬁﬁiﬁ%ﬂg;ﬂgﬁ (;ll]: PostgreSQL, Oracle, Microsoft SQL
Server &) IR, BEEELLXF,

5.1.2 #IEE Database

FEN R A BRI R Database BNE LENIERE, PIMAANRRMESIENRIVES,
FHBIEESHEE—NRP test WRIERE, ERWFBITEIRRERE, MARER test BIEE,

5.1.3 % Table

FHEE BRI Table BNERR, MABTENKIERE,

REZJRET. BTRETNENMEBET —MIENT, BIESRATFE—RIELENKIEE, 5I5NR
ML RRE—LRE, (RERT BRI ATFIHE,

5.1.4 Z&5| Index

R BBENRPITOEIER, RINIIERF, FBEEERERRSIRETRNERRANLIE, BT
MEHREINE BPIRIIBRNETENT,
R BERMELER, 550%:

« Primary Key: BIZE#Z5|, BIARRETH#II ERMZES,
+ Secondary Index: B4R % 5|, BITEIEER LAFRAVESI,

EE:
EINBBEER, KT Primary Key BIBRIATE X 5 MysqQL H B 7F %512 innobB A—%4, InnoDB A7,
Primary Key FJIBX o: ME—, FAh=E, BAREKZESL
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https://en.wikipedia.org/wiki/Database
https://en.wiktionary.org/wiki/schema
https://dev.mysql.com/doc/refman/8.0/en/create-database.html
https://www.postgresql.org/docs/current/ddl-schemas.html
https://docs.oracle.com/en/database/oracle/oracle-database/21/tdddg/creating-managing-schema-objects.html
https://docs.microsoft.com/en-us/sql/relational-databases/security/authentication-access/create-a-database-schema?view=sql-server-ver15
https://docs.microsoft.com/en-us/sql/relational-databases/security/authentication-access/create-a-database-schema?view=sql-server-ver15
https://dev.mysql.com/doc/refman/8.0/en/innodb-storage-engine.html

THER

MEFINHMEEDR, pPrimarykey WEX F: E—, FAZE, BERMRIEANRIKRRS, Ma2H
B—4HX¥EF CLUSTERED, NONCLUSTERED ER4MZ Primary key BT HERFEZES|, BEAEE, N
HAR AT E eeglobal.tidb_enable_clustered_index 220, E{RiFIHEEZ%EZ=5],

5141 ETHARGI
THRIBES I —WSKRIZSERMNRS, BURSEERAIRMNERLEE, BRESER5|FILER,

W

51.5 HhIR
A BUEE S — AR EI RN SR
- UE: MERKEMNR, ZEMRMNEHBCIEMER SELECTEAENX, FIBIBEEBRASE
MILRE,

- 751 BIEBFNTFAEIRF £24E,
- IEET R IR R BIBEBANFAMMR,

5.1.6  U3leliEHl

FYHEEZFETRPSAENERIES, FrINBdResERERA-, NMETRFPESR. B
M BRI RANEIEAR TR E,

517 HATHIEERIVEN
ANEEFERE P UREY Driver 3 ORM RIMITRUIBERINMIE Y, UZWRE, FRRESE, BIER wysal

EP IR ERERIREIRE cul E P ImRATRUIRERINENR, AXEFP, BEXSBIZRT, £ MmysaL
EPImEA sqL AFRMITIUIRER IR E Y,

5.1.8 YWEHRKX/FRHI

BARRHIESE ol 203E AR,

5.2 GIEHUEE

EXNETYHP, FHARNBWNEER soL REVZBRUIERE, LEIZRHIEENMETHMM, BEXIETH
Bl 4tBookshop IX MR FAFE 73R I P el B3R EE Y B2 EUIR Be B 7 R M 48,

EE:
LtEAMX 3 CREATE DATABASE 1BRIEITIEIR AR, i¥HMSE XY ( B EHMIRA ), RIS CREATE
DATABASE 3 #4,
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https://dev.mysql.com/doc/refman/8.0/en/mysql.html
https://dev.mysql.com/doc/refman/8.0/en/mysql.html

T E x
521 TEFFIAZAD
ERIZATIEZA], (REEESUTE:
- BIEEIE AR TURE
522 ftAREUERE

EFEBIEETREENRAIUEER, UE. FIEHR,

523 GIEBIHIEELTE

B]{EF CREATE DATABASE iBA)RBIBHUREE.

CREATE DATABASE IF NOT EXISTS ‘bookshop®;

LEIERI R BIE — N R bookshop BIBUREE (MREARFAE ), 8L root BPEMMITXHRIIEEIES, &
TUFa<:

mysql
-u root \
-h {host} \
-P {port} \
-p {password} \
-e "CREATE DATABASE IF NOT EXISTS bookshop;"

EEEEHEPIBUEE, "JEGSITHIT 5% sSHOW DATABASES 1BA]:

mysql
-u root \
-h {host} \
-P {port} \
-p {password} \
-e "SHOW DATABASES;"

BITER R

R +
| Database |
R +

| INFORMATION_SCHEMA |
| PERFORMANCE_SCHEMA |
| bookshop |
| mysql

| test
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524 BUERECIRRATRHESFRIMN

- BREMIEEGEITE, SENBMEEE—INMEEXHNEFE,

< test BUIBERFIHBEEREMN—MNKIARKIEE, MREBWE, REABZEEEFUMIRERE.
BIBABE1T{EF CREATE DATABASE iBA)REIZEEIERE, FH BT soL RIEFEF USE {databasename}; &)
RENHFIBIRE,

- /A root AP EIEEUERE. AR, BFRE, #FREFUENNER,

- ERBARIAMN, R oriver, ORM FHITHIBERANENEE R, Bk, EFEHE wysQL BL1T
E g E M IRE Y HY MySQL GUI X iR TIR1E,

525 BiF—5

ZEit, (RERHESZTTEE bookshop FUERE, PILNERRINBNZEIRER,
(R 4k4E 1L B B R ISR 1B X383,

53 BIER

AT RINFAER sQL BRI REIBRUKRBIBRIRAEL k. AXERY T — M EF LR ERIbookshop
BUR ERRINN AL ER,

pES—
LEAMX 3T CREATE TABLE iIBA)HITRIEIEIR, FASEXN (BFEMMRG]), BISH CreATE
TABLE 344,

53.1 EHRZHEI
ERIEATIEZE, MEBESUATEIR:

- FEIZEIEERIER R,
- Bl EREE.

532 fH4ARER

REHTN—MEENR, ENETHERE, BTREM squ RLIZXKIE. RCATHIMAEXARBIE
LR, —HRELE I, EERPEXT n M, BLAB—ITRIEHHFRABTEX 0 MIPEE—HNFER,

533 #RE

BIRRINE—F, MRAMTHNRENRF. BAREALEXMNRE, BAERRNFHEMRHIRSZHERRA
MR, HEFREEQBNBRIRGRINE.

CREATE TABLE iBR)EERAUTER:
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CREATE TABLE {table_name} ( {elements} );

SR

. {table_name}:%Efzo
* {elements}: L‘,{JE%%BEE@%%FE%W%%, tEQDWE)‘(, Ei@iﬁ(%o

RIRIFFEBIE —NRKEFE bookshop EFHIAFER.
ER, WRERD—DIENLBARMN, AT TR squ ERERNEERIEIT:

CREATE TABLE ‘bookshop™. ‘users’ (
);

534 TENXT

SIINBTR, BRKRBELE I, JBETEBITHOED R — MR —BBEERERNBTRARREHREN,
SIE S EREERU T

{column_name} {data_type} {column_qualification}

SRR
« {column_name}: %I,
. {data_type}: FIRIEUIBZERY,

+ {column_qualification}: FIBIPRESME, WINKRLIRERS5RL5F 4],

BJLA S users TR IN—LED, WNMh{1BME—HRID id, FEN balance KBEFR nickname,

CREATE TABLE ‘bookshop™. ‘users’ (
‘id® bigint,
‘nickname” varchar(100),
‘balance’ decimal(15,2)

~

Hi, EXT—1MFEBEM id, LB Abigint WFER, ANUNRTAFPE—IRIR, XEKRE, MENAFIRRER
NiZ %2 bigint EARIP,

MEERE, NEXT—/FEEE B nickname, B Fvarchar, BEKEARSEIT 100 FHFFEL, HURTRH
FRIEFR, XEMRE, FTARAFPKBEFREZ varchar 8, BRI 100 FHFRY,

&E, XIMAT—NFERB R balance AURTAFHIREN, KB Hdecimal, BEEE R 15, tblR2, &
BRHBB—TREMLEARKRMNE X, BERRFEHMENSALH, MILAKKRNMNISEES L6, Blu:
decimal(5,2), BI¥EE R 5, tb@IX 26, HEYETEE R -999.99 & 999.99, decimal(e,1), BI{EE R 6, Lt
B39 1 B, ELEESEREIF -99999.9 2l 99999.9, decimal LRI ATE S, FIEMRTFHNE, EEEHERNEN
= (MAFMFEEX) P, BRERERE RE3KE,
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FHAEES TS EMIIREE, 8RB Frlll ERE HE, MEF, JSELFNTIELN

EREA, FERSIRESREFEREEANBIELLHNBUIREEE,

HMEA—TERE, PIILERE X —iKbooks TR, XHKRHKFRZ bookshop IEEIIZID, EEEBHIME—IRA,
BIF. BFERE (W 85 T8 BEF ) ER N8 LREEISFE,

CREATE TABLE “bookshop™. books™ (
*id® bigint NOT NULL,
“title® varchar(100),
‘type’ enum('Magazine', 'Novel', 'Life', 'Arts', 'Comics', 'Education & Reference', 'Humanities
<— & Social Sciences', 'Science & Technology', 'Kids', 'Sports'),
‘published_at® datetime,
‘stock® int,
‘price’ decimal(15,2)
)

IXGKIREE users RESFE SHIHUEILERL:

- int EFERASEXNNIEER, BHIEFERATEMNEREEEFZ ML EESEENT X) siiEad GEENE
ElZ /v,

« datetime: A] LA{SEFH datetime ZE B {R1ZAT[E){E,

« enum: B] BA{EFT enum ERIFIMZERRTFEBRIEEHVE,

53.5 EFEFH

ERE—AS—EY, IMHAEERIASERMWERBIETHME—RR,

EFE:

SEUBURETR, KT primary Key FIRKIATE X5 MysqL B A7 f#5|ZE nnoDB R—2{, InnoDB /7,
Primary Key FJIBX 79: ME—, AR, BARKRSL

MEFINBIEESR, pPrimarykey IEX F: E—, FRAZT, BERNMRIENRIERS|, M2H
H—4AX$EF CLUSTERED, NONCLUSTERED Ei9MZHI Primary key RE N BFEES|, BAIEE, W
AL E eeglobal.tidb_enable_clustered_index g2A0, BE{Ri{BESEILLSZH,

ERFE CREATE TABLE IBAIFEN, EHRLIRBRAERIRIIINEZIENLL E,

—ANRAICAEETH, TN TUARIEEREHETR, BUAEIHIEEMSBIE— _tido_rowid fERFRRKE
B, PANERE _tidb_rowid A AEHBIFBIERIHE, AEEEAHMESAZIR TREREARS, NIREEA
EZE, a[EEBIT SHARD ROW ID BITS FIPRE SPLIT REGIONS FISHURHIITEL, BXA[EESMIZMAK, BEIT

=,

5, BEREE(ERATRIMESFNIBREE, B AUTO RANDOM E5$ AUTO_INCREMENT B MHESRERTT 1D BIES M,
BZHEXIMSOENAIEDNE, BSE L UEEH S (0] FAiE,
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FEEEEERIROETHIIN, Z— users TRATE X AUTO_RANDOM EREHIFF

CREATE TABLE “bookshop™. ‘users’ (
"id” bigint AUTO_RANDOM,
‘balance” decimal(15,2),
‘nickname” varchar(100),
PRIMARY KEY ("id")

)

53.6 EFREEFEZRS]

E2FEZ2 5] (clustered index) B FIEHI S B T RMNREUEMNEME AN, B FERARKERES, FHUEIEETC
BB LRHIER, NMESFEERONMHE, BEREEFEEERANERERSIMHA “R3IHAR

(index-organized tables),

BRITIBIEER SBEERIIRS WA TRE:

+ NONCLUSTERED, RNZFRMFTWMIERIERS|, EERKEZRSIRFP, THIENRE T HIEEARSLR
N ECHY _tido_rowid ¥pk, MERAR LMW —FRS|, ALIERERIREFE—1TELEERINHEE
, 2HlA:

- _tidb_rowid ( #) - 1T8UE (1)
- THRYIEIE (#) - _tidb_rowid ({B)

+ CLUSTERED, RRNIZRMTWAHRIERS|, EREZRSIRTP, THIENBEAFPATENTRYHEMA,
EtRERS I REFME —ITELRIE—EMEXN, 8):

- ERIIHIE (8#) -1TRIE (1E)

WNEEAPRMA, BERSIETINBUEED, [FERHXPEZF CLUSTERED, NONCLUSTERED #H 1Tz,

EE:

N BIRENSZIFRIBRNERRHITRIRIRE, KRR BAN, T8 1 “RiKREsS|”
AANRBE—LEE AT ERER, TRIBENVIRVR (—MBEREN ), MEBHEZRSIHERM
REURTFMENYIESI,

TEEEEREZRS | RAEFHIIN, RIZFEZEEIL—5K books F users Z[B] KB HITR, KERAFPNEHEE
1Sy, ERRE ratings KENIEZR, FH{EH book_id Fluser_id MEBE ST HE, HEZTR EEBIIRK
4 H

CREATE TABLE “bookshop™. ratings® (
“book_id" bigint,
‘user_id" bigint,

‘score’ tinyint,

‘rated_at” datetime,
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PRIMARY KEY (book_id", ‘user_id") CLUSTERED

53.7 &RI0%IL9R

FRERLRI, FAFIREELZIFEMATILAER, M FEZTLY5R NOoT NULL, ME—4Y5R UNIQUE KEY. ZRIAME
DEFAULT &, FTELE, BEEF THlIUEELY RN,

53.7.1 HEZREIAE
WNEEY EIREEKINE, B DEFAULT AR, EKIAMBEETMEMREFIEE S —JIE, FeTUIEALIE,

R BAYE DEFAULT 5375507 soL EREEE B ER, HRMIMENTTERBLNAE, NTTENAENTEIR (524,
TEMERNARHAANZREZER, RRREBI T FIRIEERRET ). BN, FESMAIEFBAN,
AERINEZRBRIARIET (8], ERIEM ratings fE ARG, FIEANUTIES:

CREATE TABLE “bookshop™. ratings™ (
‘book_id" bigint,
‘user_id® bigint,
‘score’ tinyint,
‘rated_at” datetime DEFAULT NOW(),
PRIMARY KEY (“book_id", ‘user_id" ) CLUSTERED

MY, WRFEFATHENABA HFIRTE), S[{ERLATIES ({E oN UPDATE f5{X ATiE A H iRt (8)fHxiE4],
DEFAULT [FR3FFE Z1EF )

CREATE TABLE “bookshop™. ratings® (
“book_id" bigint,
‘user_id’® bigint,
‘score’ tinyint,
‘rated_at’ datetime DEFAULT NOW() ON UPDATE NOW(),
PRIMARY KEY (“book_id", ‘user_id") CLUSTERED

5372 BALLES
MNRMFREBERLETPHIMES(E, HBARETLAER UNIQUE £95R,
fFlan, REZHERBFIEIRE—, "TBOXMFNE users RAVEIEE sqL:

CREATE TABLE “bookshop™. users’™ (
*id® bigint AUTO_RANDOM,
‘balance” decimal(15,2),
‘nickname’ varchar(100) UNIQUE,
PRIMARY KEY (id")
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L
\1 V4 —_—
Yl 2 R
YNRIFIE users RASILIHEAMERERI nickname, FIRE IR,

5373 BALEZ{E
NRMRBERFLEI R HIMZT{E, FBF AT LA NoT NULL £93R,

ERERAFEMRESGF, BRTRMME—, THRBEMAT HE, FRILARIXIFNS users REVEIE
sQL:

CREATE TABLE ‘bookshop™. ‘users’ (
*id® bigint AUTO_RANDOM,
‘balance” decimal(15,2),
‘nickname’ varchar(100) UNIQUE NOT NULL,
PRIMARY KEY (id')
);

53.8 f$EF3 HTAP BE

EE:
AEFEPAEXR AP WS BNERATHRELFRIE, FERTEEHE, NEREHAPES
IhgE, BESERNIRZE HIAP,

{B21% bookshop N FAFERF, BW R FIFMEY ratings RiH1T olAp P ERIIER, GINEERE: BENITES

EAMENMNEEEEZENHERXENE KR, FHLA DMAFPHBEETIDREEM. BLEERE 1’7?;_/\
ratings TRAHY score Fll rated_at FER, XIEIBXZHFHY oute IR EESR R, @ — M ERBEFETIRIVIENE,
HEFHA - L SAEMBIBERITS TR, 15 oute SUBEETRIKIE, SHEIZAM oar BUEE, BHITHM.

XMz, FIBBEMR —NMERIBEMN —GNBBERRAE, FIBUIEER — A HTAP (Hybrid
Transactional and Analytical Processing) 038/, [EIRTSz$F oLTp 0 OLAP 1732,

53.8.1 [ELSHITFEHIE

REUEIZ= (100T) ‘F WEFZ(EF TiFlash MPP YE A HTAP FIEE AR, Tispark fFAMNA AR, FETHES X T
SEHEIREN HTAP BES, RISEBLNTXE:: RiEE _EF HTar FUENIRZE HTAP,

EEALIE R TiFlash 3 bookshop $8HE EE RV EUE 73475 | 28

TiFlash BRBSEREHASEMEIT HUIE, MEEFIEERSZRTHNR, ABRZEIANXFE—1TsqL, WFET
N

ALTER TABLE {table_name} SET TIFLASH REPLICA {count};

. {table_name}:fﬁfﬁo
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\\ 4 —
Tol £ =
+ tcounty: MEBAH, BRo, URTHBRRSEAE,
WS, TResh (BRI R, SR, FIMERGRENETAARIA, BEERM K (T72) 5 rFesh GU7F)

HITEIRER, HA, MRTENNAE, RErIUBEEIEEERREER TiFash 1A, ERAGEIEEER
SEHNEUEEE BN TiFlash 18,

53.82 £ HTAP B/ 1FI

ratings TRF/Z 1 1 TiFlash B A :

ALTER TABLE “bookshop™. ratings® SET TIFLASH REPLICA 1;

ER:
WMRIMHVEEE, NELE TiFlash TR, LESQLIBAIGSMEE: 1105 - the tiflash replica count
<~ : 1 should be less than the total tiflash server count: 0

e/ EE #H{TERENA :

SELECT HOUR( 'rated_at”), AVG( score’) FROM “bookshop. ratings® GROUP BY HOUR( rated_at’);

R {E A EXPLAIN ANALYZE BRIBEBILERIEEER T TiFlash 5128 :

EXPLAIN ANALYZE SELECT HOUR( ‘rated_at’), AVG( score’) FROM ‘“bookshop®. ratings® GROUP BY HOUR(®
> rated_at’);

E(THERN:

R i e e - = R L R i it
—
| id | estRows | actRows | task access object | execution
— 1info
—
> | operator info
SN
< | memory | disk |
R it o i R et R e L L et et
—
| Projection_4 | 299821.99 | 24 | root | time:60.8ms,

<5 loops:6, Concurrency:5

< | hour(cast(bookshop.ratings.rated_at, time))->Column#6, Column#5
| 17.7 KB

| N/A |
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| L—HashAgg 5 | 299821.99 | 24 | root | | time:60.7ms

< , loops:6, partial_worker:{wall_time:60.660079ms, concurrency:5, task_num:293, tot_wait
— :262.536669ms, tot_exec:40.171833ms, tot_time:302.827753ms, max:60.636886ms, p95

~— :60.636886ms}, final_worker:{wall_time:60.701437ms, concurrency:5, task_num:25, tot_wait

< :303.114278ms, tot_exec:176.564ps, tot_time:303.297475ms, max:60.69326ms, p95:60.69326ms}
— | group by:Column#10, funcs:avg(Column#8)->Column#5, funcs:firstrow(Column#9)->bookshop
SN
L

.ratings.rated_at | 714.0 KB | N/A

< , loops:294, Concurrency:5

{

<> | cast(bookshop.ratings.score, decimal(8,4) BINARY)->Column#8, bookshop.ratings.rated_at,

< hour(cast(bookshop.ratings.rated_at, time))->Column#10 | 366.2 KB | N/A |

| L—TableReader_10 | 300000.00 | 300000 | root | | time:43.5ms
< , loops:294, cop_task: {num: 1, max: 43.1ms, proc_keys: 0, rpc_num: 1, rpc_time: 43ms,
<> copr_cache_hit_ratio: 0.00}

r
3

| data:TableFullScan_9

rid

| 4.58 MB | N/A |
| L—TableFullScan_9 | 300000.00 | 300000 | cop[tiflash] | table:ratings | tiflash_
— task:{time:5.98ms, loops:8, threads:1}, tiflash_scan:{dtfile:{total_scanned_packs:45,

total_skipped_packs:1, total_scanned_rows:368640, total_skipped_rows:8192, total_rs_index

t_>
< _load_time: 1ms, total_read_time: 1ms},total_create_snapshot_time:1ms}
—

<> | keep order:false

—Projection_15 | 300000.00 | 300000 | root | | time:58.5ms

TEHIN copltiflash] FHERY, RRZIEFZLIXZE TiFlash HITAIE,

53.9 1T CREATE TABLE iEf]

R ELBREIBAIBERG, WIEEVHRCHMANZILRT. EREERERFERE, BSHAKUERFR,
NRIFBIBEV IR ARG R J9 init.sql FRTF, FHEA T IERAITRIEEYRL:

mysql
-u root \
-h {host} \
-P {port} \
-p {password} \

< init.sql

FTEE bookshop B FRIETER, BIfERISHOW TABLES 1BH]:
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SHOW TABLES IN “bookshop’;

authors

book_authors

orders

I I
I I
| books |
I I
| ratings |
I I

users

53.10 BUERESNESTHIAN

FINTILEH T — e S ERAS RS T IR,

53.10.1 ApRRAYRHESTAAL M

- (FHATEEEMNRBM (HI0: CREATE TABLE {database_name}.{table_name} ), iXZRE HNIRERIE
EBRERNE, TINBRFEERFERMSQLSIERM= A EE, BHIRKRTE SQLEIEFRFER USE {
< databasename}; RIEEEIEE, TDB FHEREHIR,

- BEABEXNRE, i, BEMEZCIE-—AFR, ReIUEHRRM: user, t_user,users &,
BIEIR A B AL REAE, NRMFRIHABSRALSEENNGRITE, aI8ERGEITE, B2
fERXERRE, W t1, tablel &,

- SPBRENTEDR, AEEFEEE 32 M FR,

« RNENSIRRAFR B IS DATABASE, FHIBINMERIERE,

53.10.2 & X 5B B ST

- EELRFBOIINNIERE, ARBBIRRENMRGIREARRHERE, DT RIREFEIFRREER
BIERREL,

- ERIEFERNLOETHMN, RERSERAERY,

- BERERRERSINEOETHAN, RERBEERKERS,

- BERERNNIIANR, RERBRNLREIGIH,

- BEAEEXNIIR, HEMRERERQFSNALANRGRITE. MR A ENBLLBEENIIGER
B, AISEEmEIE,

5.3.10.3 EF T BHESTRYEA
c ERAENX —NERESME—RSI,
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- REEFEBEXIIERNERE,

- HFAHEER, REBRFMEETER, RFEBHAEINEIT 601, BINRITHIBEX/NMEET
64K, FIEKETIXFERIFHREISZINIER,

- RNEFFEHEZIBIREER,

- FE joIN FIFER, BURLRURESN —, #RiaiEik,

- BRBERNRIAHEIN LEX TR, MRMEEARENRIFBIEY] (HI1U0: AUTO_INCREMENT BY%1 ) RE
XEi#, GrIgEaNE MR EnmesNm, PJEERVIE, {EH AuTo_RANDOM 51 AUTO_INCREMENT (IX&
EERANESADLEIBIFME ),

- MNRR WHAEREANRIALIEY LEIERS|, BERXEBEANIE, BAEEINMRIBAREIIE hER,
M= {EF AUTO_RANDOM BIIER1ZRAVEHE, S{EFT SHARD_ROW ID_BITS FPRE_SPLIT REGIONS ¥THY _tidb_rowid,

53.10.4 EIFERFEZRS|ERIESTRIA N

< EHEE R E R RS TR :
RIERSFETEREY, BFEEEFERINAETHIMN, tIEkERERS | R8T N a9,
- EUXTERT, REFEARERS, FFRIEENSHLENMNE:

AR REL — R AHEBE NS R,

- FEFHERUE LTRSS RELD — IR M HBIZEERE,

- SEEFHEENE RERIN 2L 2R M HEIZEEIE,

- FEICCEFHERNE RERIFIRR SR 2 XML IZEREE,

- EUATERT, REBREARERS, HHRMESS:

- MEBHAKXREREESOERN, JESTERANSRRIEE, BEEILEEENNIETHIN
,

- HEAART e UMNBURERF AR, JRSERBEFTESAESNEMZE, ZARER
EZN_RESINLARE,

cBRIETCEREFERAREES], MIEFEBRZRSAKTE eeglobal.tidb_enable_clustered_index [z g & Il
alter-primary-key EHIRESERREZSIBEIAT .

5.3.10.5 CREATE TABLE H{THIMNIESFRIENM
« REFFERZE IR Driver 3 ORM SRPITEIBEEAENAIE LY, BT HELRR, BiNER vysqL EFimEk
FEREEMEMR cUI BEFPIRRFITEIBERTNMER, AXHEP, BEXRSEIZSET, FAWQLE

FimfE N squ XA RN TRIEERIVEIE DL,
- B1E squ ARNSEHRHERMIZRITE, BNl SNARIHRERBRIEDEMFIEHESE,

5311 EiH—F

HER, HERAL, SIRNAERBAESZRERS. RN_RER5IMERE, ESBE_LZE=S,
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T ER
54 BIEZLZES|

ERXNETHP, BHBRNBWNEER squ REIBEZRRS|, REEBEZRRSINELETHMM, BFEXIIE
TR E StBookshop XN ARTERF R Tl BB EMLIZ _RERSIEHSRANE.

541 TEFFRAZEI
FERIEZATTEZE, RETESUATEIR:
. RSB ERBL N,

- Bl EIREE.
- BIER,

542 FARZRZERS|

“RERSIREHTNZENSR, FEIUERMIANEMRR - RIENHF, FBIREERAIMERFER
ILEER, FIBREENLIEZ_RRSIMREANTELRSE, FTRMAERPIBIERE. TBREESLER

S1THISI A, FRERNIEITHF. MAENREISHBRIERITHRF, TE_LR5|PEBESER.
—RRS|FREREITOIE, tBAIEEBNRLHITRM,

543 EEBRPAHRM_KRSI

MREENEBRTRIN_KZES|, BIEA CREATE INDEX1BA), TEFINEIEED, CREATE INDEX JITELKIR(E,
AEFEERPHRIEIEE, —RE5ICIE—MRIMUATRENR:

CREATE INDEX {index_name} ON {table_name} ({column_names});

« {index_name}: _RER5| 7,
« {table_name}: "R,
+ {column_names}: ¥ EEZE5|MFRIITR, AFERIESHE.

544 FERPERGIE_HKZES]

NRIGALEAELIERNER, FEREIETRES], I Create TABLE REEAE S key XBEFHFAKE!
B_REEl:

KEY “{index_name}" ( {column_names}")

« {index_name}: —ZRZ 5|8,
+ {column_names}: ¥ ZBER5|MFRIITR, UF+RIESHE.
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545 QIER 3|0 SRR

WERS|IMEELE.

546 fHF

{BRIZ{RAEE bookshop MAIEFHE BERNENFMHMRIIFTBEBFERIINEE, books RINTFFAIR:

FERE KR aX
id bigint(20) PEFE—IRIR
title varchar(100) PERR
type enum PFEXRB (W H#E, B BHEF)
stock bigint(20) EF
price decimal(15,2) mig
published_at datetime HH AR B (]

CREATE TABLE ‘bookshop™. books™ (
"id” bigint(20) AUTO_RANDOM NOT NULL,
“title’ varchar(100) NOT NULL,
‘type® enum('Magazine', 'Novel', 'Life', 'Arts', 'Comics', 'Education & Reference', 'Humanities
<~ & Social Sciences', 'Science & Technology', 'Kids', 'Sports') NOT NULL,
‘published_at’ datetime NOT NULL,
“stock® int(11) DEFAULT '0°',
‘price’ decimal(15,2) DEFAULT '0.0",
PRIMARY KEY (“id") CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

Ett, MFEN ERENFHEROIAEBERN sQuEITHRS, BA2022 FhHl, TFAR:

SELECT * FROM “bookshop' . books™ WHERE “published_at® >= '2022-01-01 00:00:00' AND ‘published_at"
<~ < '2023-01-01 00:00:00";

BILAfEFS expLaIN 31T sQLIEAIMIRITIH RIS :

EXPLAIN SELECT * FROM ‘bookshop'. books® WHERE ‘published_at® >= '2022-01-01 00:00:00' AND °
<> published_at® < '2023-01-01 00:00:00";

BITHERRA

R Fomm - - R i R ettt e e et
—

| id | estRows | task access object | operator info
—
|

R R Fom - - R ettt R e i et
—
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| TableReader_7 | 346.32 | root | data:Selection_6
<_>
c>|
| L—Selection_6 | 346.32 | copl[tikv] | | ge(bookshop.books.published_

<~ at, 2022-01-01 00:00:00.000000), lt(bookshop.books.published_at, 2023-01-01
<> 00:00:00.000000) |
| L—TableFullScan_5 | 20000.00 | cop[tikv] | table:books | keep order:false

3 rows in set (0.61 sec)

AIABRIREEITHRIA, BT ZEMU TableFullscan BYFHE, iXRRF IR EFEZEXNEBHI books Rt
TERAHE, SEBEERANERT, LFERGHH,

£ books FRIEHN— published_at FIHYZRS]:

CREATE INDEX “idx_book_published_at® ON “bookshop®. books™ ( bookshop. books". published_at’);

WINZES|fE, BRKIGIT EXPLAIN BRI ERITITHEI:

R et R Fem - - L i
—

| id | estRows | task | access object
— | operator info
< |

e Fomm oo R g
—

| IndexLookUp_10 | 146.01 | root
— I
— I

| f—IndexRangeScan_S(Build) | 146.01 | cop[tikv] | table:books, index:idx_book_published_at
<> (published_at) | range:[2022-01-01 00:00:00,2023-01-01 00:00:00), keep order:false |

| L—TableROWIDScan_9(Probe) | 146.01 | cop[tikv] | table:books
— | keep order:false
— |

S Fomm e m - Fomm oo g

3 rows in set (0.18 sec)

A ABRIMITI IR B T TableFuliscan BIF 1, B ZHYR IndexRangescan, iXNREZ TR EEH
TN &R ESERZRS,
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EFAHITIRI A AIAT TableFullScan, IndexRangeScan EEFIBIEENETAE T, XEWNNIT
TTRNFEREFSEAE -SSR, SRWICREMER, BIa0E Fal2U0EEN TR
HXHEEEEZ X THITIH XIS TN EIEEE FRIEX R,

AT RIFHIEERREERANEFEER, IRHATEINSEEEANREAIN D ETK
MBI (cBO), HITHXIANNEMMMER, EHBIEDHEXR, (RETCAFIE soL 1421
XHEEBES sqL 4 EERHER,

FUBEEEE RN, EXFHERNMERRS], ReTCAER optimizer Hints BRHLITITRIEE
(sPM) SR AN ARIZHIZRS|RER, BUNIRGEATHREADBLET 4, BIRENEAEERE,

BILAfER sHow INDEXES BRI BRRPHIZRS :

SHOW INDEXES FROM “bookshop™. “books";

BITERR

R R il R et i R et Fom - - - e ) S R
—

| Table | Non_unique | Key_name | Seqg_in_index | Column_name | Collation |
< Cardinality | Sub_part | Packed | Null | Index_type | Comment | Index_comment | Visible |
< Expression | Clustered |

R Femm - = R it e R R el R et il Feom - =
—

| books | 0 | PRIMARY | 1] id | A
— 0 | NULL | NULL | | BTREE | | | YES
< NULL | YES |

| books | 1 | idx_book_published_at | 1 | published_at | A
— 0 | NULL | NULL | | BTREE | | | YES
< NULL | NO |

R R ettt R et R ettt R it Fom - - il wld R et
—

2 rows in set (1.63 sec)

547 BiH#—F

Elt, MELTMAIEE. RE_RRIIMEE, BTR, BEERACEZESFAMFNNAEFRHS
AFMIZENRIBEN T,

6 W/EBEA

6.1 IRNEUE
WIEERREASQLIES, BEEZMRIEESHEIIBIEADITINLUEED,
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6.1.1 TEFFIAZ AL
ERIZATIEZA, (REEERUTE:
- PEMIBERIREYT, HOIBMIEE. flER. fIBZRES
6.1.2 HAIT
BRIRGFBZBASITRIE, BLALEREMBEANDE, RIRFEEA 3 MIREUE:

- —ANBITREAES:

INSERT INTO ‘“player® (°id", ‘coins’, “goods') VALUES (1, 1000, 1), (2, 230, 2), (3, 300, 5);

- BANBITRAES:

INSERT INTO ‘player® (°id’, ‘coins’, “goods’) VALUES (1, 1000, 1);
INSERT INTO ‘player®™ (°id', ‘coins’, “goods’) VALUES (2, 230, 2);
INSERT INTO “player”™ ("id’, ‘coins’, “goods’) VALUES (3, 300, 5);

—HRRAEERA—NZSITHEAER, FALSPBITEANETR,
£ sQL A S 1TRIER A :

CREATE TABLE “player”™ ("id® INT, ‘coins’ INT, “goods’ INT);
INSERT INTO “player® (°id’, ‘coins’, “goods’) VALUES (1, 1000, 1), (2, 230, 2);

BXUWNEMERILE sqQL, AIEREEZ I AIBEESEEXEE?, BXHESBERAE P IRERE LY EIEESE
BfR, WA sQLiB®IENT],

£ Java FIEEA S ITEIRHIRO:

// ds is an entity of com.mysql.cj.jdbc.MysqglDataSource
try (Connection connection = ds.getConnection()) {

connection.setAutoCommit(false);

PreparedStatement pstmt = connection.prepareStatement("INSERT INTO player (id, coins, goods)
< VALUES (?, ?, 2)"))

// first player
pstmt.setInt(1, 1);
pstmt.setInt(2, 1000);
pstmt.setInt(3, 1);
pstmt.addBatch();

// second player
pstmt.setInt(1, 2);
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pstmt.setInt(2, 230);
pstmt.setInt(3, 2);
pstmt.addBatch();

pstmt.executeBatch();
connection.commit();

} catch (SQLException e) {
e.printStackTrace();

7%, BT MysqQLJDBC Driver BN BB, REENEBNSE, URESEFHMEBAMERE

3 (3:¢ HEFETR HERE
useServerPrepStR@ {# FARSS EEES XERMAIEEFR true
s ImFFETALIE
2R
cachePrepStmts%?Fhmﬁ5%§§é§ useServerPrepStmts=trueEﬂ true
— FRALIEIES)
prepStmtCaches RIS &) B TALIBiERI KT 256 FRFAT TRSEFRFR
s AR CERA ALIRIER]
256 F1F ) KNECE
prepStmtCacheS FREtIEIEA) &R AR B MEKXT 25 At FRSIFRTR
— REFHE ALIBIER)
(BN 255%) HERE
rewriteBatchedi# &S tRatch T EHtERER true
— iEa)
allowMultiQuer Fdsa it ERIE & J9— N Pl Bug 7E rewriteBatchedStatements = true true
s # useServerPrepStmts = true B, FTiREBULIN

MySQL JDBC Driver IRt T —MNERLECE D : useConfigs, HEBLE J maxPerformance Bf, {HEFEET —4H
BEE, Amysql:mysql-connector-java:8.0.28 J3ffl, useConfigs=maxPerformance B1&:

cachePrepStmts=true
cacheCallableStmts=true
cacheServerConfiguration=true
useLocalSessionState=true
elideSetAutoCommits=true
alwaysSendSetIsolation=false
enableQueryTimeouts=false
connectionAttributes=none

useInformationSchema=true

R e] LA B 1T & & mysql-connector-java-{version}.jar!/com/mysql/cj/configurations/maxPerformance.
< properties SRIXK1SIH M ARZAS MySQL JDBC Driver iy useConfigs=maxPerformance B S E,
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FEIE A H— MR ARERIZ=E 0B EREFAAEEE, DA Host: 127.0.0.1, Port: 4000, FIF: root, HRHD:
=, BRABUEEE: testfhl:

jdbc:mysql://127.0.0.1:4000/test?user=root&useConfigs=maxPerformance&useServerPrepStmts=true&
< prepStmtCacheSqlLimit=2048&prepStmtCacheSize=256&rewriteBatchedStatements=true&

< allowMultiQueries=true

BX Java WEERAI, AJ8H:
- JEHEIRETD JoBC BB E crRUD N FETEF
« FHLEGBEEFD Hibernate AYTETE crUD N ARTEF
« {E spring Boot RN EUEEN AR

£ Golang PIEA S 1TEURHIRA:

package main

import (
"database/sql"

"strings"

_ "github.com/go-sql-driver/mysql”

type Player struct {
ID string
Coins int

Goods int

func bulkInsertPlayers(db *sql.DB, players []Player, batchSize int) error {
tx, err := db.Begin()
if err != nil {

return err

stmt, err := tx.Prepare(buildBulkInsertSQL(batchSize))
if err != nil {

return err

defer stmt.Close()

for len(players) > batchSize {
if _, err := stmt.Exec(playerToArgs(players[:batchSize])...); err != nil {

tx.Rollback()
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return err
players = players[batchSize:]

if len(players) != 0 {

if _, err := tx.Exec(buildBulkInsertSQL(len(players)), playerToArgs(players)...); err !=
— nil {
tx.Rollback()
return err
}
¥
if err := tx.Commit(); err != nil {
tx.Rollback()
return err
¥
return nil

func playerToArgs(players []Player) []interface{} {
var args [linterface{}
for _, player := range players {
args = append(args, player.ID, player.Coins, player.Goods)
}

return args

func buildBulkInsertSQL(amount int) string {
return "INSERT INTO player (id, coins, goods) VALUES (?, ?, ?)" + strings.Repeat(",(?,?,?2)",
<~ amount-1)

B X Golang KIEEE KA, IS

« {&EF8 Go-MysQL-Driver 1% 5 I LB BB E
- {EF Gorm E RS MR E

£ python IR S 1TRURIRA! :

import MySQLdb

connection = MySQLdb.connect(
host="127.0.0.1",
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port=4000,
user="root",
password="",
database="bookshop",
autocommit=True

)
with get_connection(autocommit=True) as connection:

with connection.cursor() as cur:
player_list = random_player(1919)
for idx in range(0, len(player_list), 114):
cur.executemany("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", player_
— list[idx:idx + 114])

B X python KIEEERA, IS

- {EF pymysQL & R TN 4R 2

« {EH mysqiclient 32 o LB E

« {888 MySQL Connector/Python FE1E 2| N 23R E
« {85 sQLAIchemy & 22| N 4B E

« {$ Django E 2 B BUEE

+ {EF peewee 1R FEBURRE

6.1.3 EIHA

MRMBFEREMFRERIFESAFNBEESR, RIFNAAHATEMER INSERT BE), ZATERREN
7%, MEFEMRBITLERESO-. H#HEFER ringcar RIEN— R TREHITHRETS:

- BUBSH T R: dumpling, BJLASH MysqL 3 F Bl 13 EE RV IR 2 A5 3% Amazon 3 AR,

- BIBE AT R: 1iDB Lightning, A] LAZ A Dumpling S HAIEIR. csv XX, & Amazon Aurora A4 Apache
parquet 3, [EIBYSZIHEAIM AR ER Amazon S3 = B IREVEIE,

- $REIF T A TiDB Data Migration, B] G35 MySQL, MariaDB, Amazon Aurora Z{HEER| N HIBES, BX
B EDRBEENIR,

- BURSEMIRE TR Backup & Restore (BR), #B¥YF Dumpling, BREEHABIEERIIR,

6.1.4 RS

FRITFRNEEEZEEREFEEREBAITH, 88, EEXRQITHENRLFITIE, SEECIER - £F
FHEERY, FIBMIERTEERNIESTREN,

BEZEXRMAOAMIBENE, BEE THUREN S0 A2,

6.1.5 FHEF AUTO_RANDOM FRIFNZUE

TEIBRARIRER S AuTo_RANDOM B, SXBSEKIAER T, NEEIBE LR, Fldbookshop FIEER, aTAF R users
= 1Y id FER S AUTO_RANDOM B 14,
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LERS, REI{ERZEMABAT squit{THA:

INSERT INTO “bookshop'.‘users® ('id’, ‘balance’, ‘nickname®) VALUES (1, 0.00, 'nicky");

BaFFEHER:

ERROR 8216 (HY000): Invalid auto random: Explicit insertion on auto_random column is disabled.

< Try to set @@allow_auto_random_explicit_insert = true.

XREERRE, FNEINERARNFINIEE AUTo_RANDOM A5, IXBY, {REFMERRINERIZILEEIR

- (EF) A BRRERRILLY, (EAFBIEREFIRHIR{LEI AuTo_RANDOM 1B, IXFF1FE AUTO_RANDOM H
EX,

INSERT INTO “bookshop'. users’™ (“balance’, “nickname’) VALUES (0.00, 'nicky');

- NRFBIA—EEEIBELT, BLRIUER T 1IZABEERBFRTENAD, RFEEAN, IBE
AUTO_RANDOM 951,

SET @@allow_auto_random_explicit_insert = true;
INSERT INTO ‘bookshop'.‘users® ('id’, ‘balance’, ‘nickname’) VALUES (1, 0.00, ‘'nicky");

6.1.6 {EF3 HTAP
EEANBIBRER, (FEF HTAP BEN T E(RERABUBR HITEIIMEIE, AaBEMEIIMIENZLE, BT
WIRE B THEMN— BRI, RRFEECIERE, ARIIGFEIREY, MeJLAERERSIERIAR
IERIRHEE,
6.2 EEFTEUE
WWTEERRUT soLiEf, BEEMRIEIES LI MBRETRMEIRHITENR:

« UPDATE: A TFIEIEERPHVEUE,

« INSERT ON DUPLICATE KEY UPDATE: FR FHEALUE, EE TR —PREY, FHULHBUE, T2, TEIX

EESME—R @S WERTERLED, SRENLEDERVIEMAE—® @R b
REY, BEFHIR, ERILLEE— TR, BRLEH—(THIE,

621 TEFIRZAD

FEREANEZE, FERESEUTER:

- FNEEUBEEINEIN, HEAIBRUEE. RIER. IR
- BE(ER urDATE IBRIFE IR, FRIEANIIE
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6.2.2 fs$EF UPDATE

TEMRTIMBET, F2EMATHEE WHERE FEIRY UrDATE 1G], BIEETIRIIFEITER.

EE:

MRIEEEFHRENT, LLUNBAHEZEES1T, BLABWNAE—REHITRENEH, m
EREREREH 9, BEAFMBITLHEN., BoIUREHASNER, ERBIATMALLE
e, IBR]SEH EFTHFKEESI

6.22.1 SQLiEH

TE sQLH, UPDATE IBAI—RR R TR :

UPDATE {table} SET {update_column} = {update_value} WHERE {filter_column} = {filter_value}

e 3
{table} rB
{update_column} TEHMYR
{update_value} %%Ei%ﬁﬂgﬁt§UEGﬁ§
{filter_column} U RE-S St 0L B
{filter_value} LR e 22 5I{E

LtEAMY R 7 UPDATE BUTEI R A%, 1 FHIN IR SE T LB ERY UPDATE 184 T,

6.2.2.2 UPDATE FxfESCE%

N REHITRHERE R/ —LRESK:

- JRATEE B FIETE WHERE FA), YN UPDATE ;&% wHERE FA), FIBIBEFEHINRANAE
7.

- FEEMART BANES) R, ERAMEEH, XRE DT BIERES TS KRS Ao
total-size-limit ( ®AIAJ7 100MB ), B— R SHRIEEHT, FSBIFHEMRENIK (AENS5), &%
REHRR (FUES ),

6.2.2.3 UPDATE f3ll%
BRIGEAIMEBNE A Helen Haruki, BEFE Kauthors T, RIZMMAIME—IFIR id Jo1, BEDLIEEEMNA: id = 1,
ESQLAERIFEHRMREIA:

UPDATE “authors®™ SET ‘name™ = "Helen Haruki" WHERE “id" = 1;

£ Java PEIFEUREIRA I :
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// ds is an entity of com.mysql.cj.jdbc.MysqlDataSource
try (Connection connection = ds.getConnection()) {
PreparedStatement pstmt = connection.prepareStatement("UPDATE “authors”™ SET "name’ = ? WHERE
— 'id’ = ?");
pstmt.setString(1, "Helen Haruki");
pstmt.setInt(2, 1);
pstmt.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();

6.2.3 fSFF3 INSERT ON DUPLICATE KEY UPDATE

MEGRFEEHHRBIEART, BUNREEAE—8 (TR —ME—8) RE PR, WEEHE—F
SSE4HE, BI{EF INSERT ... ON DUPLICATE KEY UPDATE ... iBA)#{THEASEH.

6.2.3.1 SQLiB&

fEsQL ™, INSERT ... ON DUPLICATE KEY UPDATE ... 1BE)—RRRLCATHI:

INSERT INTO {table} ({columns}) VALUES ({values})
ON DUPLICATE KEY UPDATE {update_column} = {update_value};

28 TBUN
{table} xB
{columns} FHEATR
{values} FiEAMLEIIRE
{update_column} %%Ei%ﬁﬂg§Uf§
{update_value} EEHILLYIE

6.2.3.2 INSERT ON DUPLICATE KEY UPDATE ExfE3Li%

- EXNBE—NME—BERIZR L EEF INSERT ON DUPLICATE KEY UPDATE, LEIBRJZEMMZEME R W—R BFEE
B2 hSEEY, FEMBE, EARLELER—1THRE, BRE—1THIE. Bit, RIEERIERBE—1T4
xR, BMNARBINES S/ ME— IR P{E A INSERT ON DUPLICATE KEY UPDATE iBf],

- EEIESREHIIARPERLER,

6.2.3.3 INSERT ON DUPLICATE KEY UPDATE W'J?

Blan, FEEHratings RREABFWREBEN, NRAFPERIFENILEHE, BHE-FEN, NRAF
BN, BBAKSEMMZEIRERN,

LAt E 5 )0 book_id F user_id FIBXE EHE, user_id o1 I, %5 book_id Jg 1000 BJH£E, $THAY5 R
A,
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£ sqL REFBETMEIRSGI S :

INSERT INTO ‘ratings’
("book_id*, “user_id', “score’, ‘rated_at’)
VALUES
(1000, 1, 5, NOW())
ON DUPLICATE KEY UPDATE “score” = 5, “rated_at’™ = NOW();

1£ Java RE T BETMEIRA 9 :

// ds is an entity of com.mysql.cj.jdbc.MysqglDataSource

try (Connection connection = ds.getConnection()) {
PreparedStatement p = connection.prepareStatement("INSERT INTO ‘ratings” ( book_id", ‘user_id
— °, 'score’, ‘rated_at’)
VALUES (?, ?, ?, NOW()) ON DUPLICATE KEY UPDATE ‘score’ = ?, ‘rated_at’™ = NOW()");
p.setInt(1, 1000);
p.setInt(2, 1);
p.setInt(3, 5);
p.setInt(4, 5);
p.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();

6.2.4 HEEF

ETTHRPSITORIE, FIERER vpoaTe, FHER wHERE FAITIREE T HAEIE.

BURMREENAET BAHES) WEHE, BIVMER—MNMEX, SXABREH—BHHE, BEREH2S
anﬁi LE.%$EH§Q}EE$A$RK/J\BE$Jjthn total-size-limit ( Ejﬂ*j] 100MB ), B— /K'fiL%E’J;Q}EE
o, BEREEMEEK (GEUES), FEEREPR (FNES ), (ReIERRF AP EREIFK
FTRRIRTE,

KTURM T REMARGIZEIAEHEVRA, ZROIER T NMAIAIEIT SELECT F1 UPDATE KBS, STALIEIR
E%ﬁo

6241 WEHEEHEA

B, (RNERMINASMANBIRT, /5 — SELecT Bif, XN ETHREMER UE R EEEHNIT
ERE., FEFEBENR, TXXA SELECT BiFhT, @zisﬁmmmw¥ﬁ EEEEHNIT,

6.2.42 flF

BRiRELEH—FE, AP bookshop MIGHIT T KEMHFEITS, BEREREIRIT N 5 HHIKITD SBHE
WRHXDERDE, KERFETSEPRE 3 MO, l%,&mhs‘ﬁ&hm‘ﬁ FARIERBETST
XD E.
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XATEEN ratings RAAZAD 5 DHIFEIERITR 2 #81F, BRSFER ratings RARM—NHTI, BAIERIT

RECEWERT, EALLY, BJATE seLecT FILIEEEEEHMINT, XFMIEMARRN N {THITZ X
B, SRASEMNRIELIN.

fgn, fRETCARIEE— N J ten_point, EIEEE so0L KIFIERRE M 10 HHIBIFRIR:

ALTER TABLE “bookshop™. 'ratings® ADD COLUMN “ten_point® BOOL NOT NULL DEFAULT FALSE;

EE:
It EFFIZFIEEA oL IBEIGHITHRIERWEDRNFIR, FENLIBERIFTE oL TEIRE
LEERELIEITHY, RJEBLLR, THELFERA AdD coLumn BA,

£ Golang 1, HLEEMEFEMUTUTAE:

package main

import (
"database/sql"
"fmt"
_ "github.com/go-sql-driver/mysql"
"strings"

"time"

func main() {
db, err := sql.Open("mysql", "root:@tcp(127.0.0.1:4000)/bookshop")
if err != nil {
panic(err)
}
defer db.Close()

bookID, userID := updateBatch(db, true, 0, 0)
fmt.Println("first time batch update success")
for {
time.Sleep(time.Second)
bookID, userID = updateBatch(db, false, bookID, userID)
fmt.Printf("batch update success, [bookID] %d, [userID] %d\n", bookID, userID)

// updateBatch select at most 1000 lines data to update score
func updateBatch(db *sql.DB, firstTime bool, lastBookID, lastUserID int64) (bookID, userID int64)
— A
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// select at most 1000 primary keys in five-point scale data

var err error

var rows *sql.Rows

if firstTime {
rows, err = db.Query("SELECT “book_id", ‘user_id® FROM ‘bookshop'. ratings™ " +

"WHERE “ten_point® != true ORDER BY ‘book_id", ‘user_id® LIMIT 1000")
} else {
rows, err = db.Query("SELECT “book_id", ‘user_id" FROM “bookshop'. ratings®™ "+
"WHERE “ten_point® != true AND ‘book_id® > ? AND ‘user_id® > ? "+
"ORDER BY “book_id®, ‘user_id® LIMIT 1000", lastBookID, lastUserID)
}
if err != nil || rows == nil {

panic(fmt.Errorf("error occurred or rows nil: %+v", err))

// joint all id with a list
var idList []linterface{}
for rows.Next() {
var tempBookID, tempUserID int64
if err := rows.Scan(&tempBookID, &tempUserID); err != nil {
panic(err)
}
idList = append(idList, tempBookID, tempUserID)
bookID, userID = tempBookID, tempUserID

bulkUpdateSql := fmt.Sprintf("UPDATE ‘bookshop'. ratings® SET “ten_point® = true, "+
"“score’ = ‘score’ * 2 WHERE (“book_id", ‘user_id’) IN (%s)", placeHolder(len(idList)))
db.Exec(bulkUpdateSql, idList...)

return bookID, userID

// placeHolder format SQL place holder
func placeHolder(n int) string {
holderList := make([]lstring, n/2, n/2)
for i := range holderList {
holderList[i] = "(?,?)"
}
return strings.Join(holderList, ",")

FRERD, SELECT HERBINFHITEWR, RB1EEF 1000 TTREHE 10 9 ( ten_point 7 false ) HIEHY
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FHRE, BIXSELECT BIIEEFELE E— IR SELECT BRMRATERAEEZERIEE, BHIEEE. Ale, FHME
EHIAR, WH scoredI3E2, FHHIE ten_point 1&H true, FEH ten_point WEXBE T ILEFHIZF A
RERRE, REEHME—ITHIE, SEIMIERIA, BREWPH time.Sleep(time.Second) HF{ESEHIEF
gE 1, BLEtEEHER SR SEGEIR.

£ Java (DBC) 1, HEFEHEFEMUFUTASA:
Java fCREER 5D

package com.pingcap.bulkUpdate;

import com.mysql.cj.jdbc.MysqlDataSource;

import java.sql.*;
import java.util.LinkedList;
import java.util.List;

import java.util.concurrent.TimeUnit;

public class BatchUpdateExample {
static class UpdateID {
private Long bookID;

private Long userID;

public UpdateID(Long bookID, Long userID) {
this.bookID = bookID;

this.userID = userlID;

public Long getBookID() {

return bookID;

public void setBookID(Long bookID) {
this.bookID = bookID;

public Long getUserID() {

return userlID;

public void setUserID(Long userID) {

this.userID = userlID;

@0Override
public String toString() {
return "[bookID] " + bookID + ", [userID] " + userID ;
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public static void main(String[] args) throws InterruptedException {

// Configure the example database connection.

// Create a mysql data source instance.
MysqglDataSource mysqlDataSource = new MysqlDataSource();

// Set server name, port, database name, username and password.
mysqlDataSource.setServerName("localhost");
mysqlDataSource.setPortNumber(4000);
mysqglDataSource.setDatabaseName("bookshop");
mysqlDataSource.setUser("root");

mysqlDataSource.setPassword("");
UpdateID lastID = batchUpdate(mysqlDataSource, null);

System.out.println("first time batch update success");

while (true) {
TimeUnit.SECONDS.sleep(1);
lastID = batchUpdate(mysqlDataSource, lastID);
System.out.println("batch update success, [lastID] " + lastID);

public static UpdateID batchUpdate (MysqlDataSource ds, UpdateID lastID) {
try (Connection connection = ds.getConnection()) {
UpdateID updateID = null;

PreparedStatement selectPs;

if (lastID == null) {
selectPs = connection.prepareStatement(
"SELECT “book_id", ‘user_id’ FROM ‘bookshop™. ratings™ " +
"WHERE “ten_point® != true ORDER BY ‘"book_id', ‘user_id" LIMIT 1000");
} else {
selectPs = connection.prepareStatement(
"SELECT “book_id", ‘user_id’ FROM ‘bookshop'. ratings™ "+
"WHERE “ten_point® != true AND ‘book_id® > ? AND ‘user_id" > ? "+
"ORDER BY ‘book_id", ‘user_id® LIMIT 1000");

selectPs.setlLong(1, lastID.getBookID());
selectPs.setlLong(2, lastID.getUserID());
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List<Long> idList = new LinkedList<>();
ResultSet res = selectPs.executeQuery();
while (res.next()) {
updateID = new UpdateID(
res.getLong("book_id"),
res.getLong("user_id")
)i
idList.add(updateID.getBookID());
idList.add(updateID.getUserID());

if (idList.isEmpty()) {
System.out.println("no data should update");

return null;

String updateSQL
"‘score’ = “score’ * 2 WHERE (" book_id', ‘user_id’) IN (" +
placeHolder(idList.size() / 2) + ")";

PreparedStatement updatePs = connection.prepareStatement(updateSQL);

"UPDATE “bookshop™. ratings® SET “ten_point® = true, "+

for (int i = 0; i < idList.size(); i++) {
updatePs.setLong(i + 1, idList.get(1i));

}

int count = updatePs.executeUpdate();

System.out.println("update " + count + " data");

return updatelD;
} catch (SQLException e) {
e.printStackTrace();

return null;

public static String placeHolder(int n) {
StringBuilder sb = new StringBuilder();
for (int i = 0; i <n ; i++) {
sb.append(i == 0 ? "(?,?2)" : ", (?,2)");

return sb.toString();
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hibernate.cfg.xml ELEER5H

<?xml version="'1.0" encoding='utf-8'?>
<IDOCTYPE hibernate-configuration PUBLIC
"-//Hibernate/Hibernate Configuration DTD 3.0//EN"
"http://www.hibernate.org/dtd/hibernate-configuration-3.0.dtd">
<hibernate-configuration>

<session-factory>

<!-- Database connection settings -->

<property name="hibernate.connection.driver_class">com.mysql.cj.jdbc.Driver</property>
<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect</property>
<property name="hibernate.connection.url">jdbc:mysql://localhost:4000/movie</property>
<property name="hibernate.connection.username">root</property>

<property name="hibernate.connection.password"></property>

<property name="hibernate.connection.autocommit">false</property>

<property name="hibernate.jdbc.batch_size">20</property>

<!-- Optional: Show SQL output for debugging -->
<property name="hibernate.show_sql">true</property>
<property name="hibernate.format_sql">true</property>
</session-factory>
</hibernate-configuration>

FRIERHR, SELECTRFRBIMFHITEE, HBSIEEF 1000 TTREHE 10 9% (ten_point o false ) FIEM
FHE, TR SELECT BIRIERELL E— IR sELECT ERMRATBILERMIIE, BHIEEE. A5, FEHME
FHFMAR, WH score sk 2, FHI% ten_point i&)9 true, EF ten_point WEXEE T EFIEFH
RERRE, REEME—THIE, SHBUEHRIF, SXTEIAFH TineUnit. SECONDS.sleep(1); 1 EBEHIE
FEE 1%, PBLEItEEHERSRE S NEGER,

6.3 THIFREE

I DTS (E A DELETE SQLIBR), M FHEIRERRIEIBH TR, WREEZEEAE MRS ERZIE, =JLAE
FEfEF N #UB EERYTTL THEE,

6.3.1 TEFFRAZHI
FERNEARTIE ], (FEEESUTE:

- FREIERERIVE L, FRIRRIRE. RIER. SR ”RRS
- BRBALIEA TR

6.3.2 SQLiBiE
7EsSQLH, DELETEEA—RRAUTHER:
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DELETE FROM {table} WHERE {filter}

S8 R
{table} =A
{filter} g ILES R4

LEAMR 7R DELETE RUTI R Fi%, 1F4A ISR SE LA HBURER DELETE 155,

6.33 E{EXHK
AT 2RI THTE B AN — LR ESCE:

- YRR TERIBRIB R IEE WHERE FAJ, UNER DELETE J& B WHERE FAJ, FHEIBER BRI N RRNIVFTE
17,

- EEZMMBRKRET BARES) R, EARENR, IREAAFINHIBEBERANFZ S K/NEH
Jtxn-total-size-limit ( ZKIAJT 100MB ),

- NRIFEERPRRABIFTEERIE, 1527)EF DELETE BT, MMIZ{ER TRUNCATE 1B,

- EEMEETEEI,

- EREAHMERRBENIZRT, ESSHERRTEENRATPBHE. BE5Z2ENH, XBEX
MEREVSE S, HLEXEFHITER, SO IEMRBEITIREIEE,

6.3.4 f5lF

BRFEAEAPARMESENEEA, EET7TWSHER, TEMERXERE) AT Brating BIEE, H190,
2022-04-15 00:00:00 Z 2022-04-15 00:15:00 BI%4HE, LLEY, BI{EF sELeCcT BRIEEEMRIBUERE:

SELECT COUNT(*) FROM “ratings® WHERE ‘rated_at® >= "2022-04-15 00:00:00" AND ‘rated_at’ <= "
—» 2022-04-15 00:15:00";

- BROWBEKRT 1 7%, BESBHMEMIR
- HIROPENT 1 7%, ISETERNRAEITHER:

fEsqL A, MEREUREIREIENT :

DELETE FROM “ratings® WHERE “rated_at® >= "2022-04-15 00:00:00" AND ‘“rated_at® <= "2022-04-15
<— 00:15:00";

£ Java H1, MIBRESHEERBIA0T :

// ds is an entity of com.mysql.cj.jdbc.MysqlDataSource

try (Connection connection = ds.getConnection()) {
String sql = "DELETE FROM “bookshop™. ratings’™ WHERE ‘rated_at™ >= ? AND ‘rated_at’ <= ?";
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PreparedStatement preparedStatement = connection.prepareStatement(sql);

Calendar calendar = Calendar.getInstance();
calendar.set(Calendar .MILLISECOND, 0);

calendar.set(2022, Calendar.APRIL, 15, 0, 0, 0);

preparedStatement.setTimestamp(1, new Timestamp(calendar.getTimeInMillis()));

calendar.set(2022, Calendar.APRIL, 15, 0, 15, 0);

preparedStatement.setTimestamp(2, new Timestamp(calendar.getTimeInMillis()));

preparedStatement.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();

7E Golang 1, HIBRERIERIRABIGNT :

package main

import (
"database/sql"
n fmt "

"time"

_ "github.com/go-sql-driver/mysql”

func main() {
db, err := sql.Open("mysql", "root:@tcp(127.0.0.1:4000)/bookshop")
if err != nil {
panic(err)
¥
defer db.Close()

startTime := time.Date(2022, 04, 15, 0, 0, 0, 0, time.UTC)
endTime := time.Date(2022, 04, 15, 0, 15, 0, 0, time.UTC)

bulkUpdateSql := fmt.Sprintf("DELETE FROM ‘bookshop'. ratings’ WHERE ‘rated_at® >= ? AND
<~ rated_at® <= ?")

result, err := db.Exec(bulkUpdateSql, startTime, endTime)

if err != nil {

panic(err)

_, err = result.RowsAffected()

if err != nil {

panic(err)
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£ python AR, MHIPRESIEERAIANT -

import MySQLdb
import datetime

import time

connection = MySQLdb.connect(
host="127.0.0.1",
port=4000,
user="root",
password="",
database="bookshop",

autocommit=True

with connection:
with connection.cursor() as cursor:
start_time = datetime.datetime(2022, 4, 15)
end_time = datetime.datetime(2022, 4, 15, 0, 15)
delete_sql = "DELETE FROM ‘bookshop'. 'ratings’ WHERE ‘rated_at® >= %s AND ‘rated_at’ <= %
— s"
affect_rows = cursor.execute(delete_sql, (start_time, end_time))
print(f'delete {affect_rows} data')

R

rated_at FE§J9 H HAFNET 8] 25 5Y FRAY DATETINE 2£8Y, (REJLUA R EET YR ERER, 17
fER— 1N FEE, SRNXEX, M TIMESTAWP EF, BLREF—NEE, MMEARRF
XELER, BRAEREEFRE,

B4h, F0MysQL —HE, TIMESTAMP $43EE RIS 2038 &F (o) FRYESME, SNSRIFAERIEARTF 2038, 2
1Y {E FH DATETIME 258,

6.3.5 MHESEEEIN

6.3.5.1 FELEURBEE cc Ml

DELETE BANIGITZ Gl BB EEFHAE I ZI PR 4418, MEIFXLHIBFICHRIMIR, ARFEFFIBUEE
GC (Garbage Collection) KB IEANBEEMIHEIE. ELt, {REYoeLeTE BRAFAKIMNBLVHEERE,

GCERINCES, R 10 0WHMAE—IR, BIR cCEHARTEL —MNEA safe_point FIRTEI =, XA E] R ATHIER
&, BABWERD, Eit, FIREER UL EREEITER.
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GCHERFTIMARMATURAARBRF, BSE cc VIHlETT THREIFMAN oc AR,

6.3.52 BHAITER

FHREFEERZ I EERRERSIFNERE, Eit, AXMENBEMNRZE, RETERSSHRIEER
ERRNERLE, RRIUERFHIRENDZE, BERRITHES. AUATISEERRUEERNRITE
SREM squ HEEEMRAL,

6.3.6 t=EMIER

EENRRPSITHISEE, PIEFDELETE /R, F{ER wHERE F A1 IE EZMIBRIEUE.

BINRMFFZMERRET (BANES ) MR, BIER—MEX, BXEIMR—o%E, BRI
LT, XBE ST LR R A5 55 KPR A txn-total-size-limit ( FKIA D 100MB ), {REIATEFR 5 SR AHIA
FREREIARTTALIRE.

RURME T REMAREIZBEIAMPREIRE], ZRGIERT MANMA#1T seLecT N DELETE BYLES, FEREIR
B,

6.3.6.1 mEHEMIRIEIS

FERBIN A ATV EIA R, 485 — DELETE iBA), {EF wHERE FRNTIEFEMIBRAYIT, FER LiviT PR
EORBIBREVEIB SR £,

6.3.6.2 Ht=MIEREIF

BIRRMESTEMBIERA, &ETIWSHEIR, SEMERXEREABETBrating B9EHE, FU0, 2022-04-15
<5 00:00:00 2 2022-04-15 00:15:00 f9%1E, HEE 15 DA, EXTF 1 ARBUEHBS A, LB EFEREN
fIFRAS 7S 0B TIRR -

£ Java H1, HEMFRIEFEMUTUTARE:

package com.pingcap.bulkDelete;

import com.mysqgl.cj.jdbc.MysqlDataSource;

import java.sqgl.Connection;

import java.sql.PreparedStatement;
import java.sql.SQLException;
import java.sql.Timestamp;

import java.util.Calendar;

import java.util.concurrent.TimeUnit;

public class BatchDeleteExample
{
public static void main(String[] args) throws InterruptedException {
// Configure the example database connection.
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// Create a mysql data source instance.

MysqlDataSource mysqlDataSource = new MysqlDataSource();

// Set server name, port, database name, username and password.
mysqlDataSource.setServerName("localhost");
mysqlDataSource.setPortNumber(4000);
mysqlDataSource.setDatabaseName("bookshop");
mysqlDataSource.setUser("root");

mysqlDataSource.setPassword("");

Integer updateCount = -1;
while (updateCount != 0) {
updateCount = batchDelete(mysqlDataSource);

public static Integer batchDelete (MysqlDataSource ds) {
try (Connection connection = ds.getConnection()) {
String sql = "DELETE FROM ‘bookshop®. ratings® WHERE ‘rated_at® >= ? AND ‘rated_at’
— <= ? LIMIT 1000";
PreparedStatement preparedStatement = connection.prepareStatement(sql);
Calendar calendar = Calendar.getInstance();
calendar.set(Calendar .MILLISECOND, 0);

calendar.set(2022, Calendar.APRIL, 15, 0, 0, 0);
preparedStatement.setTimestamp(1, new Timestamp(calendar.getTimeInMillis()));

calendar.set(2022, Calendar.APRIL, 15, 0, 15, 0);
preparedStatement.setTimestamp(2, new Timestamp(calendar.getTimeInMillis()));

int count = preparedStatement.executeUpdate();

System.out.println("delete " + count + " data");
return count;

} catch (SQLException e) {
e.printStackTrace();

return -1;

FRECH, DELETE 2 S MHIBR 1000 TR |8)ER 9 2022-04-15 00:00:00 & 2022-04-15 00:15:00 HIEIE,

£ Golang A, HHEMPRIEFEMTUTASE:
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import (
"database/sql"
" fmt "

n time "

_ "github.com/go-sql-driver/mysql"

func main() {
db, err := sql.Open("mysql", "root:@tcp(127.0.0.1:4000)/bookshop")
if err != nil {
panic(err)
}
defer db.Close()

affectedRows := int64(-1)
startTime := time.Date(2022, 04, 15, 0, 0, 0, 0, time.UTC)
endTime := time.Date(2022, 04, 15, 0, 15, 0, 0, time.UTC)

for affectedRows != 0 {
affectedRows, err = deleteBatch(db, startTime, endTime)
if err != nil {

panic(err)

// deleteBatch delete at most 1000 lines per batch
func deleteBatch(db *sql.DB, startTime, endTime time.Time) (int64, error) {
bulkUpdateSql := fmt.Sprintf("DELETE FROM ‘bookshop'. 'ratings’ WHERE ‘rated_at® >= ? AND
<> rated_at® <= ? LIMIT 1000")
result, err := db.Exec(bulkUpdateSql, startTime, endTime)
if err != nil {
return -1, err
}
affectedRows, err := result.RowsAffected()
if err != nil {

return -1, err

fmt.Printf("delete %d data\n", affectedRows)

return affectedRows, nil
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& H, DELETE S22 MilFA 1000 TR [E]ER 0 2022-04-15 00:00:00 & 2022-04-15 00:15:00 HIEKIE,

£ python A1, HEMIFRIZFEMUTUTRE:

import MySQLdb
import datetime

import time

connection = MySQLdb.connect(
host="127.0.0.1",
port=4000,
user="root",
password="",
database="bookshop",

autocommit=True

with connection:
with connection.cursor() as cursor:

start_time = datetime.datetime(2022, 4, 15)

end_time = datetime.datetime(2022, 4, 15, 0, 15)

affect_rows = -1

while affect_rows != 0:
delete_sql = "DELETE FROM “bookshop'. ratings® WHERE ‘rated_at’ >= %s AND ‘rated_at’

— <= %s LIMIT 1000"

affect_rows = cursor.execute(delete_sql, (start_time, end_time))
print(f'delete {affect_rows} data')
time.sleep(1)

BRIEMR A, DELETE 5 S MIFA 1000 1TATIE]ER /9 2022-04-15 00:00:00 Z 2022-04-15 00:15:00 FIELIE,

637 IFESHEMR

==,
ES=

ISy .

BBz F5AF S 55 oML 1B R4,

6.3.7.1 {EAFIE

EERIESSHEMIRE, BEFAMIEZIESS ovliE6, EESHEMIR, XRBUMMSSHEREFIE.
fREERNRY, BEMERIRLIEZR THMENS AN,

FLAEERIREF, FERA/ND, B, EHBRENIESESHEYE, EREFHISERTENGR (NHIE
ELFE)
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6.3.7.2 EEZHEMFR sQL iBE
JEE S S MIBRAD sQLIBIEIN T -

BATCH ON {shard_column} LIMIT {batch_size} {delete_statement};

S8 iR
{shard_column} EESHE=MERATEI 525
{batch_size} S S EMBRAVFHE KRN
{delete_statement} HER1ER)

AR RIEE S EMPRIE LAE, FAEISELYEIEERNES S vl 156,

6373 IFFESZHEMIRERRA
PAEF L ERREI TR NG, "IERUT squiERHITIERSHEMR:

BATCH ON “rated_at® LIMIT 1000 DELETE FROM ‘ratings’ WHERE ‘rated_at® >= "2022-04-15 00:00:00"
<> AND ‘rated_at® <= "2022-04-15 00:15:00";

6.4 {EFE TTL (Time to Live) iE BAMIFAR T HA$3E

Time to Live (TT) I T 1T AV L as F HRIEHIRIE, @I WRIRE L EME, Tios A]AREAMI BN EHF
ERPITHARIRE. LINREE— LRI UBNTEFMEZE. B4,

TTLERMERZ=:

- TEHAMMIBRISIERD, ZEMHUEIER

- EEAMBRAEEZIAEITE

- BRI ERE)LER
TTLRITTH B RREAEMELIZENHMFIIRET, SEAFRASEM A KN IEEAEEZNHE. TTLEUR
REAL, FERitDZRAEIESZIARER TiDB Server T £, #HITHITHIBRAIE, L HARIEFTEITEIEIE

STENHEMIER, AR GEERETE T, ERiRiNABTEEX AN —ERIFERIZRITHNGE, EEIH
HIEM#HE A IBES MR,

6.4.1 iBi%

{RBTLASEIT CREATE TABLE B ALTER TABLE iBR)REZE =AY TTL LHEE,

6.4.1.1 GIEEE TTLEMEMNR

- BIE—NRE L EMHRIR:
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CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) TTL = “created_at® + INTERVAL 3 MONTH;

FEMGIFEIZT —KR 1, FHEET created_at J TIL HIR[ED, RARBIBHICIZERE, BN, &
BT INTERVAL 3 MONTH IRE T RATTHIRKFENRE N3N, Bl TN RKMTHEEREZE
W ER.

- RE TTL_ENABLE BMERF BE K B IR T HA NIRRT &E :

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) TTL = “created_at’ + INTERVAL 3 MONTH TTL_ENABLE = 'OFF';

UNER TTL_ENABLE #RiREBRL T oFF, MIBNEIRE T Hith TN, HeiRtBASEBoEETHRIE, WTF
—MNEET TILEMRIZER, TTL_ENABLE EFRE R TRl R on,

AT S MysQLRE, (RUBR]AERERIEEFRIRE 1T1L:

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) /*T!I[ttl] TTL = “created_at™ + INTERVAL 3 MONTH TTL_ENABLE = 'OFF'*/;

£ 0B IMRH, (ERARE L BUALERIEIEREE L 2FNHY. T MysQLIMEF, SENBREERE
PHRE, ALIZEENR,

6.4.12 (BRI TTLEM

- (BIXRRY TTL B

ALTER TABLE t1 TTL = ‘created_at’™ + INTERVAL 1 MONTH;

LTEMNIERIESZIHENBEREE L BMRER, thziFh—ikIE 7L FIRAM TTL B,
- BBIM{EPQ TTL ZRAY TTL_ENABLE {E:

ALTER TABLE t1 TTL_ENABLE = 'OFF";

- BRR—IKREIFTE TTLEME

ALTER TABLE t1 REMOVE TTL;

155



11}
\1 V4 —
Yl 2 R
6.4.1.3 TIL FIBURLEIRENANE
TTL B BAFOZIE L AL A S NE— 2 fER, CATF 2 E IR RG):

- {65F9 DEFAULT CURRENT_TIMESTAMP SRIEE R —FIMIEKIAE R ZITHICIEERT 8], HAIX—FI{ES TTL HIRT
8%, BIERE#ET 3 B EIRIEHIRIC HiTHR:

CREATE TABLE t1 (

id int PRIMARY KEY,

created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
) TTL = ‘created_at”™ + INTERVAL 3 MONTH;

- BER—INMEMERZITHI IR B EHES (8], FAX—FUFR 1L f9aSE]S!, BIERAY/E]=kE FihY
[B)B1d 3 BB BIEIG IR IC T HA :

CREATE TABLE t1 (

id int PRIMARY KEY,

created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP
) TTL = ‘created_at”™ + INTERVAL 3 MONTH;

6.4.1.4 TTL FO&ERLT
TTIL B AFNAE ALY — 2R, FSRFBAFE IS ZLA9 L ERFR M, 5140 :

CREATE TABLE message (
id int PRIMARY KEY,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,
image bool,
expire_at TIMESTAMP AS (IF(image,
created_at + INTERVAL 5 DAY,
created_at + INTERVAL 30 DAY
))
) TTL = “expire_at’ + INTERVAL 0 DAY;

EREARER M expire_at FIR(EDITHARSE], AZIBRRBRIZE, MRERF, WsXFITH, &
SRR 30 RIG 1T HA,

TTL R BT BAFD json 2580 —kS{E /A, i

CREATE TABLE orders (

id INT NOT NULL AUTO_INCREMENT PRIMARY KEY,

order_info JSON,

created_at DATE AS (JSON_EXTRACT(order_info, '$.created_at')) VIRTUAL
) TTL = ‘created_at™ + INTERVAL 3 month;
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6.42 TIL{EE
WFEIKIRE T TTLEMMR, os ABSTEHAEEEESRKBEETHIOBIE, RrIl@TLARIRE

TTL_JOB_INTERVAL BHRBEBE XESHHMITAL, tbilE L THMEKESBEBESIRENE 24 /NI
T—R:

ALTER TABLE orders TTL_JOB_INTERVAL = '24h";

TTL_JOB_INTERVAL FYERIAMER 1h,

ERITTTLESES, TiDB RET Region WBERRIFD IRZ 64 N FIES. IEFESSWHD ZENARERI TIDB
TEPRNIT, eI UETIRBERAETEtidb_ttl running tasks REHIZBANEEPERNITH TTL FEZH
=, A, HIEMERM TLESERIUHIED B FES., ESEFEHRGI T BBHLR TLIE S NEERF
63\0

R TTLESHIIT, BTl ERBM TTL_ENABLE="0OFF' 4p, tHAJLLBTIRE BT E tido_ttl
<+ _job_enable XA EENERER TTL S HIIT.

SET @@global.tidb_ttl_job_enable = OFF;

AREIZRT, MrEFERATEERNENNEERNIAEEEM TLES, KRFANZELETEtid
< _ttl_job_schedule_window_start_time Ftidb_ttl_job_schedule_window_end_time 3RIEERMT[B]E O, tt

m:

SET @@global.tidb_ttl_job_schedule_window_start_time = '01:00 +0000";
SET @@global.tidb_ttl_job_schedule_window_end_time = '05:00 +0000";

FREGRAFE UCHENER 1 52 s SIEE mLES. BAS R THEEEOIRE 5 00:00 +0000 F
23:59 +0000, BIARIFFIERNERIESZIBE,

6.4.3 TTL BYR] X MItE
TiDB RTERTREE TTL FNIBITEHME R, HTE Grafana FIR{H THEXIBIRAVRIMILEIZR, R7] BATE TiDB -> TTL BUER
TEIXLEEE, IBIRFEN tios EZEIIERIEH B 1L 289,
ERY, BB T =ANRARFES TLESHITNESER:
« mysql.tidb_ttl_table_status RHFB R THE LRIV LE—XHITEEERITH MLESHER., UE
R—1T A

MySQL [(none)]> SELECT * FROM mysql.tidb_ttl_table_status LIMIT 1\G;

*kkkkkkhkkkkhkkkhkkkhkhkkkhkikkkhkk 1 row kkkkhkkkkhkkkhkkkhkhkkkhkikkikkkkix

table_id: 85
parent_table_id: 85
table_statistics: NULL
last_job_id: 0b4a6d50-3041-4664-9516-5525ee6d9f90
last_job_start_time: 2023-02-15 20:43:46
last_job_finish_time: 2023-02-15 20:44:46
last_job_ttl_expire: 2023-02-15 19:43:46
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last_job_summary: {"total rows":4369519,"success_rows":4369519,"error_rows":0,

— "total_scan_task":64,"scheduled_scan_task":64,"finished_scan_task":64}
current_job_id: NULL
current_job_owner_id: NULL
current_job_owner_addr: NULL
current_job_owner_hb_time: NULL
current_job_start_time: NULL
current_job_ttl_expire: NULL
current_job_state: NULL
current_job_status: NULL

current_job_status_update_time: NULL
1 row in set (0.040 sec)

EHA7F| table_id I XFK ID, T parent_table_id JARAIID, 5 infomation_schema.tables TAIAY ID
Y, MRBARHKXE, M table_id 5 parent_table_id 22HEF

9| {last, current}_job_{start_time, finish_time, ttl explre}/\Dﬂ}ml_frl_iE*UéaﬁuTTLEESZEﬁ}$
yaET(E), ZESRAT(BJFNILHARY (8], last_job_summary FUHAR T E—R TTLESHIRITER, BESITH
FINITEL. EKMITE,

« mysql.tidb_ttl_task RABER TIEEMITH L FES. ENTLESSKBIRD ASNFES, ZRP
13K T IEERITHIXLEHEESHER,

» mysql.tidb_ttl_job_history RAIERT TTLESHIMITAE, TLESHALIEREHEERT 0R, U
—f17RM:
MySQL [(none)]> SELECT * FROM mysql.tidb_ttl_job_history LIMIT 1\G;

khkkkhkkkhkkhhkkhkkhhkkhrkrt 1 row ****kkkkkkkkkkdkkkhhkkhrkkix

job_id: f221620c-ab84-4a28-9d24-b47ca2b5a301
table_id: 85
parent_table_id: 85
table_schema: test_schema
table_name: TestTable
partition_name: NULL
create_time: 2023-02-15 17:43:46
finish_time: 2023-02-15 17:45:46
ttl_expire: 2023-02-15 16:43:46
summary_text: {"total_rows":9588419,"success_rows":9588419,"error_rows":0,"total_scan_
— task":63,"scheduled_scan_task":63,"finished_scan_task":63}
expired_rows: 9588419
deleted_rows: 9588419
error_delete_rows: 0

status: finished

HAF table_id DX TR ID, [ parent_table_id AFRAYID, 5 infomation_schema.tables ZRFIAY ID X i,
table schema\ table_name, partition_name 73RN N RTREIEE. FRBE. 7 X B, create_time, finish_time,
ttl_expire S BITR/R TTLAESBVEIEERT(E), LERETEIFNT HAATIE], expired_rows 5 deleted_rows TRNITHATT
SR INMBREITTEL
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6.4.6 fEFAPRHI

Bal, TSR BT RRS:

- ARTFEIRERREIZE TTLEY, BEAMIGER RS IREER,

- BB L EMHMRAZFHEDIMNRLARIERBEEMFRS A,

« NMRIEFFE T EAEE I BN MHER, T HASIEHR MERAVET BIEUR FE &R R ESHNIAERBHIREE O,

- WHEREEZS IR, MRFRIEBARBHBELA Y —H#HEIFRHHEER, MLESKBLERFTSN
ENTFES, IBEBRTTLESRETE 1B TR LERZIIFNIT. WRERPHEIBERK, TLES
HRITRIRES T REE,

o TTL Foi&1E TiDB Serverless SE8% F{F .,

6.4.7 F Dl[o]ER

- SNRIFIBTIIBREVRE R EBIR, SEBRIFHIRSERWTIRE ?
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Tl E

7E Grafana TiDB EIAR R, MSHSIR TTL Insert Rows Per Hour B3 T Hi—/N\Ef B HEBEAIIENRE, BN
B TTL Delete Rows Per Hour i3 S BI—/NB TTLIES S HBIRIVENIES E, MR TTL Insert Rows
< Per Hour KKHEASTF TTL Delete Rows Per Hour, IHBBIEARIRESTHIREVNEE, BIELEKS L
H. flan:

6: insert fast example

EEIFENZ, BT ML HREERIESEIENERER, BIfiiEANBIBESERE RN TTLESH AR
#wmER, WpREREIRN TTL MEREVEE R TFIERANEE, AR TLHNE—ETE, TELEEE
KIE R,
- QNMETEIBR TTLAE S BVRIE R L R MR ?

W ZMEMR A TTL Scan Worker Time By Phase 5 TTL Delete Worker Time By Phase M8¥ZIN, R scan
worker &F dispatch IRZSHIRTE]ER K GEL, H delete worker [R/DAETF idle AT, FB41%BB scan worker
TESETF delete worker SERLMIPR TE, WIRUEATEEREZTRMAIR NN, FTUAERIRS tidb_ttl_delete_
— worker_count K12 S MIFRAT worker F4E, 5140

Scan Worker Time By Phase Delete Worker Time By Phase

1

check_ttl

0s
check.
g8 commit_txn 8 = commit_txn
dispatch
06 = idle 8 - idle
other other
4s - query s - query
) s l I I

= xn = begin_tn

- Wait_retry - Wait_retry
= Wait_token == wait_token
0 S — s s

11:49:00 11:49:30 11:50:00 11:50:30 11:51:00 11:51:30 149 :49: :50: 11:50:30 11:51:00 11:51:30

7: scan fast example

52Z8%, 08 scan worker RV AETF dispatch BIIRZS, B delete worker 1<HAZL T idle B ER, BB 1AR
delete worker [RI&, H scanworker ¥ J91Ch%, 5140 :

Scan Worker Time By Phase [T ———

8: delete fast example

TTLESPRESHIRMN SEESVIEEE. BUENHEERR, FINE—NZIFEHIERERREENIT
B9 TTL Job BY1E R, AP RILAEIT E 18T mysql. tidb_ttl_job_history RFITE —BFZ)iB{THY TTL Job Xt
NP —aKER,
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il 2R
- YN SEBCE tidb_ttl_scan_worker_count 0 tidb_ttl_delete_worker_count ?

1. BJLASE R Qe FIT TTLE SR IERE L MR 2 7 REEIZFH tidb_ttl_scan_worker_
< count 2 tidb_ttl delete_worker_count,
2. MNRTiKV TEHERZ, IBFF tidb_ttl scan_worker_count BETS{E TTL{ESZ A E NS,

BT S8 TTL worker MER KEMIRAKMIES], FIUAEZLREME 108 Y cPu KIS Tikv WH#ES
cPUERAE, RIBARIZSMNER (FEERENE L, HEEE R/ LW EMIBERMEN ) KPR
tidb_ttl scan_worker_count 5 tidb_ttl delete worker_count, MIMIEF TTL FEFIMREUEREE,
SR PEAE TTL E S X RERY 2 M,

6.5 TNALIRIER]

ARG R—ME S MUBESHAEN QL iBE#HITEIRILAVIER, BiLsQLiBAIS8H#HITTNE. 7
LA ERF sqLiEaAY:

- M BASBNEIEENE, MERT soL i EABEHERIXE,
- M8E: EMIERITE tido server IR TSCHENT, BEMITRBERERSH, TE T TR squ T, #HHiEsaL
BRF R RMEEREAN,

FERSBAINAEFT, squiBAR R UBMER, JMERABR sQuIBARTMEBENMNAREFHNBEE
1, FRAMERTGIEERARRERKZ—,

6.51 SQLiE®

KRN ECE. ERARBIRAIREDN soL iEi%,

6.5.1.1 BIEMAIEIER

PREPARE {prepared_statement_name} FROM '{prepared_statement_sql}";

S8 iR
{prepared_statement_name} iﬁ&tﬂiﬁ&fﬂéafm
{prepared_statement_sql} FIALIEER) sQL, AR E 0SS AR

{RA] & PREPARE 1EA) FRIBBEZEE,

6.5.1.2 {FERAMAIEIER

MARERXFIERRAFPZEF S, AL, FAEA T 560 RETER, #execure 156 HRARAE
EE,

SET @{parameter_name} = {parameter_value};

EXECUTE {prepared_statement_name} USING @{parameter_name};
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Tl E

S8 Hik
{parameter_name} Fﬁ):"%?zéﬁ%
{parameter_value} HAFS8E

{prepared_statement_name} AL IBEA B, FHEIZTGIEETRE XNEF—

{RA]&EF exeCUTE 1BG) RBESZES,

6.5.1.3 MHBRFAALIEIER

DEALLOCATE PREPARE {prepared_statement_name};

S8 iR
{prepared_statement_name} L IBIER BRI, FHEIETLIBEARE B —

{RBIE & DEALLOCATE 1EG) SXBEBEE,

6.52 filF
A AERAMLIEIER, TRERRIEFBEAZIER M=HRA,
6.52.1 EiAR G

W'J!Zl], %gﬁi’ﬂBookshop R , id R 1BEFE,
$/A sqL EiRRME:

PREPARE “books_query® FROM 'SELECT * FROM ‘"books' WHERE “id® = ?';

BITERM:

Query OK, 0 rows affected (0.01 sec)

BITERR:

Query OK, 0 rows affected (0.04 sec)

EXECUTE “books_query’ USING @id;

BITER P

R e R e ettt e it N +
| id | title | type | published_at | stock | price
Fomm oo - g [ R i [ S, Fomm oo +
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| 1 | The Adventures of Pierce Wehner | Comics | 1904-06-06 20:46:25 | 586 | 411.66 |

o B i R e R R - e +

1 row in set (0.05 sec)

{5 Java BE1RRF:

// ds is an entity of com.mysql.cj.jdbc.MysqglDataSource
try (Connection connection = ds.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FROM “books®
— WHERE “id" = ?");
preparedStatement.setlLong(1, 1);

ResultSet res = preparedStatement.executeQuery();

if(!res.next()) {
System.out.println("No books in the table with id 1");

} else {
// got book's info, which id is 1
System.out.println(res.getlLong("id"));
System.out.println(res.getString("title"));
System.out.println(res.getString("type"));

}

} catch (SQLException e) {
e.printStackTrace();

6.5.2.2 IRARDG

T2 {EFbooks & J9f5l, EEHHEAN— title JJ TiDB Developer Guide, type JJ Science & Technology, stock
73100, price J3 0.0, published_at J HEARIZHRIRTE] I BEEE, FEEEMIRE, books REVEHELE AUTO
<> _RANDOM B, EFEETEE, NRMFBABIBLEARTHE, sIUNEBALIE—T TRESHIBBANEX

-
B/Sho

A sQL i A KR RGN T -

PREPARE ‘books_insert® FROM 'INSERT INTO “books®™ ("title", “type’, ‘stock’, “price’, “published_
— at’) VALUES (?, 2?2, ?2, 2, ?2);";

BITERR:

Query OK, 0 rows affected (0.03 sec)

SET @title = 'TiDB Developer Guide';
SET @type = 'Science & Technology"';
SET @stock = 100;

SET @price = 0.0;

SET @published_at = NOW();
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BITERM:

Query OK, 0 rows affected (0.04 sec)

EXECUTE “books_insert®™ USING @title, @type, @stock, @price, @published_at;

BITER M

Query OK, 1 row affected (0.03 sec)

{£F3 Java A RIRROIANT

try (Connection connection = ds.getConnection()) {
String sql = "INSERT INTO ‘books™ ("title’, “type’, “stock®, ‘price’, “published_at’) VALUES
— (2, 2?2, 7?2, 7?2, ?2);";

PreparedStatement preparedStatement = connection.prepareStatement(sql);

preparedStatement.setString(1, "TiDB Developer Guide");

preparedStatement.setString(2, "Science & Technology");

preparedStatement.setInt(3, 100);

preparedStatement.setBigDecimal(4, new BigDecimal("0.0"));
preparedStatement.setTimestamp(5, new Timestamp(Calendar.getInstance().getTimeInMillis()));

preparedStatement.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();

JAEE, josc BREER TMABIEQNEGEALY, MAFBMENAEFEFINERMEIEIETNICE, &
. Mk%E, BEGIBNE, BRTINHIEERS vysQL i, X FiRfEA MysQLJDBC Driver AT 2,
HECAEEEAEAE RS HOTIZEDIED, MEERAE L IRMWAEER, FFEBXREUTEER, K
FR1G7E JoBC T FHEIEFERSIHFGIBIEDNSH, REMWERZR THRELE:

S8 YEF EE= WEFECE
useServerPrepStmts ERERRS IR BT IEER T AEEEZ XERMAIEIEDR true
cachePrepStmts ErineBEEmAIEER useServerPrepStmts=true Ay true

prepStmtCacheSqlLimit  FRALIBERIERAK/IN ( ERIA 256 F4/F) P IBIBRIKTF 256 /AT FRSLFRFNALIEIBRIK/NE
prepStmtCacheSize VAL IBIERIRAREENE (Mih255%) TAIBEaIE KT 25 %6+ LR IBE A SN ER

FElt e — N R BB RIS )oBC EEF T BECE, LA Host: 127.0.0.1, Port: 4000, FF: root, ZE:
=, ENABUEEE: testffl:

jdbc:mysql://127.0.0.1:4000/test?user=root&useConfigs=maxPerformance&useServerPrepStmts=true&
> prepStmtCacheSqlLimit=2048&prepStmtCacheSize=256&rewriteBatchedStatements=true&

~— allowMultiQueries=true
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\1 V4 —_—
Yl 2 R
RERIABBIEANIT—E, REEREEEEBABIEIZS TEXEM jpeC FISEL,
BX Java WRERA, aT815:
- EENEUREERD jpBC BT E crUD N AHIEF

« EENEIBETD Hibernate BYEIE crRUD N TR
« {#H spring Boot B F N HIREN FRZRF

7 ZNIEIREY

7.1 BREIR

A ST YR, AN B sou RISHERE RO BIE ST &,

7110 FIRZEl

T HEIEELEBookshop XML FAFEF KN IR ENBIEE RS DB ANA,
FERERET 28, MBEEMUTERZIE:
1. MEBEEBURESER VP ),

2. & A\ Bookshop N FAFEFFBUTR GG M FN /R BIEHE,
3. EEREEBUERE,

712 BEREMNENE

£ Bookshop N FRFZFFHIYERIEE S H, authors RIFM TERNMIERI(ES, FICAEL SELECT ... FROM ... &
G EURE AR S FRIREHE &

£ MysQL Client FZ P ImIIAFHITUT sQL 1BH]:

SELECT id, name FROM authors;

MHERINT:

6357

+
|
+
| Adelle Bosco
345397 | Chanelle Koepp
|
I
I
|
|
|

| |
| |
| 807584 | Clementina Ryan

| 839921 | Gage Huel |
| 850070 | Ray Armstrong |
| 850362 | Ford Waelchi |
| 881210 | Jayme Gutkowski

| 1165261 | Allison Kuvalis |
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| 1282036 | Adela Funk |

| 4294957408 | Lyla Nitzsche |

e R R +

20000 rows in set (0.05 sec)

£ Java IBE HH, FIBAEEABE— Author ZERE X MAFRIFENEMIESR, RIFRIEMIEAENETD
M Java 1HS H PR GBI RIER B RTINS AR, Flan:

« B Int BETEFM int HEAIEIE,

« {6 Long KEIBETF M bigint FREAVEIIE,

- {#F short LRITEBIFM tinyint EKEMEUE.
- A string XRIBEF M varchar ZEERYEUE,

public class Author {
private Long id;
private String name;
private Short gender;
private Short birthYear;
private Short deathYear;

public Author() {}

// Skip the getters and setters.

public class AuthorDAO {

// Omit initialization of instance variables.

public List<Author> getAuthors() throws SQLException {

List<Author> authors = new ArraylList<>();

try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("SELECT id, name FROM authors");
while (rs.next()) {
Author author = new Author();
author.setId(rs.getLong("id"));
author.setName(rs.getString("name"));

authors.add(author);

}

return authors;
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|

- EFRESRIEEEEZR, ReIAEIE conn. createStatement () iIBAIBIEE— Statement SLEINT R,

- #Af51AHA stmt.executeQuery("query_sql") F3i% R EHEE & & —MURELIEEK,

- BIREREMNEIREREXFMNE] Resultset HFP, BITB[ ResultSet WRA] LG IR B 45 RERETZI1LE
Bi/ERBY Author ZENR L,

7.1.3 WERHITIFIE

EHEINEREEZ, BEEHABERMEEN ? oSBT wHERE B W B LR HTIEE, MNmikziE
EEWMIEES,

Blgn, MEERRSIER PRI 1998 FHAEMER:

7E sQL B, BILAE A wHERE F AR IR

SELECT * FROM authors WHERE birth_year = 1998;

T Java FBFME, PJABEIEE—1 sou RAEBEFTHEINSSHRNBEERIFT R,

BESHHHER sQLiBEHPHIFE—MAE, ERXFJEAR—NMINEER, AAXSHLNAERFTREE
B9 sQL iEAXPBE,

ERIB X LB, NiZEMPreparedStatement SREFCE BAY Statement,

public List<Author> getAuthorsByBirthYear(Short birthYear) throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
SELECT * FROM authors WHERE birth_year = ?;
")
stmt.setShort(1, birthYear);
ResultSet rs = stmt.executeQuery();
while (rs.next()) {
Author author = new Author();
author.setId(rs.getlLong("id"));
author.setName(rs.getString("name"));

authors.add(author);

}

return authors;

714 WEREITHF

174


https://zh.wikipedia.org/wiki/SQL%E6%B3%A8%E5%85%A5

Tl E

5140, =IBAEE T ERY s iBRIXT authors REVEIEIRER birth_year FUI#E{TFER (eSO HEF, AMFEIRE
FHMERIIR,

SELECT id, name, birth_year
FROM authors
ORDER BY birth_year DESC;

public List<Author> getAuthorsSortByBirthYear() throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT id, name, birth_year
FROM authors
ORDER BY birth_year DESC;
"y

while (rs.next()) {
Author author = new Author();
author.setId(rs.getLong("id"));
author.setName(rs.getString("name"));
author.setBirthYear(rs.getShort("birth_year"));
authors.add(author);

}

}

return authors;
¥
EiRERIT:
B o e e e e m e ma oo [ +
| id | name | birth_year |
R e e R +
| 83420726 | Terrance Dach | 2000
| 57938667 | Margarita Christiansen | 2000
| 77441404 | Otto Dibbert | 2000 |
| 61338414 | Danial Cormier | 2000
| 49680887 | Alivia Lemke | 2000
| 45460101 | Itzel Cummings | 2000
| 38009380 | Percy Hodkiewicz | 2000
| 12943560 | Hulda Hackett | 2000 |
| 1294029 | Stanford Herman | 2000
| 111453184 | Jeffrey Brekke | 2000

300000 rows in set (0.23 sec)
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MRFELBLINKIEERRLIFDER, JUER LINIT IEFRGERERIREIMICRE.

SELECT id, name, birth_year
FROM authors

ORDER BY birth_year DESC
LIMIT 10;

public List<Author> getAuthorsWithLimit(Integer limit) throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {

PreparedStatement stmt = conn.prepareStatement("""

SELECT id, name, birth_year
FROM authors
ORDER BY birth_year DESC
LIMIT ?;
"y

stmt.setInt(1, limit);

ResultSet rs = stmt.executeQuery();

while (rs.next()) {
Author author = new Author();
author.setId(rs.getlLong("id"));
author.setName(rs.getString("name"));
author.setBirthYear(rs.getShort("birth_year"));
authors.add(author);

}

}

return authors;
}
ERERNT:
R e e R +
| id | name | birth_year |
e el R i il Fom - - - +
| 83420726 | Terrance Dach | 2000
| 57938667 | Margarita Christiansen | 2000
| 77441404 | Otto Dibbert | 2000
| 61338414 | Danial Cormier | 2000
| 49680887 | Alivia Lemke | 2000
| 45460101 | Itzel Cummings | 2000
| 38009380 | Percy Hodkiewicz | 2000
| 12943560 | Hulda Hackett | 2000
| 1294029 | Stanford Herman | 2000
| 111453184 | Jeffrey Brekke | 2000
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10 rows in set (0.11 sec)

BIMRERERFRLR, £EA LT EAZE, ERNNERESAHE, X2 FINBIRE LT 78]
BITRCBERIER, (RRILAGBE TopN #ll Limit FEET TRES AT,

716 BEEW
MRFEERFHIBRAIERL, MARIBH IR, ReJLAEITEH crour BY BRI SR SR, WE—
MNBREERENRENHIENBABAE—NEFNT#E,

tegni, REBAEWMLF HEMFRILRS, OIS EREARERIRE birth_year FUHITHAE, AEH
AR ESFHENFRRE:

SELECT birth_year, COUNT(DISTINCT id) AS author_count
FROM authors

GROUP BY birth_year

ORDER BY author_count DESC;

public class AuthorCount {
private Short birthYear;

private Integer authorCount;

public AuthorCount() {}

// Skip the getters and setters.

public List<AuthorCount> getAuthorCountsByBirthYear() throws SQLException {
List<AuthorCount> authorCounts = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT birth_year, COUNT(DISTINCT id) AS author_count
FROM authors
GROUP BY birth_year
ORDER BY author_count DESC;

DN

while (rs.next()) {
AuthorCount authorCount = new AuthorCount();
authorCount.setBirthYear(rs.getShort("birth_year"));
authorCount.setAuthorCount(rs.getInt("author_count"));

authorCounts.add(authorCount);
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return authorCount;
¥
EiRERIT:
R ket R ] +
| birth_year | author_count |
S o m e o - +
| 1932 | 317 |
| 1947 | 290 |
| 1939 | 282 |
| 1935 | 289 |
| 1968 | 291 |
| 1962 | 261 |
| 1961 | 283 |
| 1986 | 289 |
| 1994 | 280 |
| 1972 | 306 |
B A +
71 rows in set (0.00 sec)

BRT count EBIERSh, TELEIRERERSF: T HMR SR, 1FIB5ESE crour By RS,

72 BREREN

REEHE, NMAEFFEE—ITERNIRERRISHKRIEE, XAOHMERE]ET JoIn EEF MK S 5K
RIBIEASE I,

7.2.1 Join ZEHY
LETS G EAEOAR Join BOEFZHEEY,
7.2.1.1  P93EE INNER JOIN

NERANE AR Rk O LA EE R ERITT.

flgn, BEMERSIRS PIERZE, FEFFREMERR authors 5HFEIFETR book_authors #H1T
EH,
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table 2 ////

e _

INNER TOIN

R —

9: Inner Join

ETERsQLIBRIYH, BT XEF JoIN FEER AR authors F1FA TR book_authors BIEHEITCARIZE AT
N ITER:, EEREME N a.id = ba.author_id, BAERNEREITRRASEIARERFHNT. &
BE—MEKEBERE T EFIHEE, BLAME authors REFHVNCRIBLEABBEREFYE, BEltthARSHIN
HELEREST,

SELECT ANY_VALUE(a.id) AS author_id, ANY_VALUE(a.name) AS author_name, COUNT(ba.book_id) AS books
FROM authors a

JOIN book_authors ba ON a.id = ba.author_id

GROUP BY ba.author_id

ORDER BY books DESC

LIMIT 10;

ERERIT:

R et R et +
| author_id | author_name | books |
[ R [ S, +
| 431192671 | Emilie Cassin | 7 |
| 865305676 | Nola Howell | 7 |
| 572207928 | Lamar Koch | 6 |
| 3894029860 | Elijah Howe | 6 |
| 1150614082 | Cristal Stehr | 6 |
| 4158341032 | Roslyn Rippin | 6 |
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| 2430691560 | Francisca Hahn | 6 |
| 3346415350 | Leta Weimann | 6 |
| 1395124973 | Albin Cole | 6 |
| 2768150724 | Caleb Wyman | 6 |
B P R [ . +

10 rows in set (0.01 sec)

1£ Java RARERAYRGIANT :

public List<Author> getTop10AuthorsOrderByBooks() throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT ANY_VALUE(a.id) AS author_id, ANY_VALUE(a.name) AS author_name, COUNT(ba.book_id)
< AS books
FROM authors a
JOIN book_authors ba ON a.id = ba.author_id
GROUP BY ba.author_id
ORDER BY books DESC
LIMIT 10;
"y
while (rs.next()) {
Author author = new Author();
author.setId(rs.getlLong("author_id"));
author.setName(rs.getString("author_name"));
author.setBooks(rs.getInt("books"));

authors.add(author);

}

return authors;

7.2.1.2 ZEYMNEE LEFT OUTER JOIN

EHMERDROERPIABERIET, URERIPEBLEERFAHNE, WIREARITLBEHREIEES
TLECAYYT, MER NuLL IETE,
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LEFT OUTER JOIN

10: Left Outer Join

E—EELT, FEFEASKRREMBIENESR, BERATFERNNHRERFZHMESBEUBEST /.
540, 7F Bookshop MFEHIETI, FERT—NFEIEMIENHNRHFBEIIR, EXMEALT, RFIBER]
BEERITSBR2TERMAELN, NMREANERMESSBILEEAELWBEEFESHITIEE, MXHARI2E
=2 0P

ETEASQLIBRIH A, BT LEFT JoIN KPEFFEBAA R books F UL IMNEZEMN A X E5ER ratings #HI1TE
1, MMR books R FPHIFTHEICREPEEFEIRD,

SELECT b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.score) AS average_score
FROM books b

LEFT JOIN ratings r ON b.id = r.book_id

GROUP BY b.id

ORDER BY b.published_at DESC

LIMIT 10;

ERERIT:

R ke i e R +
| book_id | book_title | average_score |
R e R et +
| 3438991610 | The Documentary of lion | 2.7619 |
| 3897175886 | Torey Kuhn | 3.0000 |

181



Tl E

| 1256171496 | Elmo Vandervort | 2.5500 |
| 1036915727 | The Story of Munchkin | 2.0000 |
| 270254583 | Tate Kovacek | 2.5000 |
| 1280950719 | Carson Damore | 3.2105 |
| 1098041838 | The Documentary of grasshopper | 2.8462 |
| 1476566306 | The Adventures of Vince Sanford | 2.3529 |
| 4036300890 | The Documentary of turtle | 2.4545 |
| 1299849448 | Antwan Olson | 3.0000 |
R i e R +
10 rows in set (0.30 sec)

EEXREHBRNBECLKXE TRSTESY, A TWIE LTI, 8T sqL iEA)E The Documentary of lion XA
BHIFTB IS A

DELETE FROM ratings WHERE book_id = 3438991610;

BX&EW, {RE%&I The Documentary of lion XA PRAHIMELERESF, (BEREITER ratings B score 1l
THE B ZIRY average_score FI#EIE 7 NULL,

R it ettt +
| book_id | book_title | average_score |
[ e S +
| 3438991610 | The Documentary of lion | NULL |
| 3897175886 | Torey Kuhn | 3.0000 |
| 1256171496 | Elmo Vandervort | 2.5500 |
| 1036915727 | The Story of Munchkin | 2.0000 |
| 270254583 | Tate Kovacek | 2.5000 |
| 1280950719 | Carson Damore | 3.2105 |
| 1098041838 | The Documentary of grasshopper | 2.8462 |
| 1476566306 | The Adventures of Vince Sanford | 2.3529 |
| 4036300890 | The Documentary of turtle | 2.4545 |
| 1299849448 | Antwan Olson | 3.0000 |
R et ettt +
10 rows in set (0.30 sec)

WMRAALERRIRNIERE JOIN ERBEM ? ML REIR T,
£ Java RESMERBIRABIINT

public List<Book> getlLatestBooksWithAverageScore() throws SQLException {

List<Book> books = new ArraylList<>();

try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.score) AS average_score
FROM books b
LEFT JOIN ratings r ON b.id = r.book_id
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GROUP BY b.id

ORDER BY b.published_at DESC

LIMIT 10;

")

while (rs.next()) {
Book book = new Book();
book.setId(rs.getLong("book _id"));
book.setTitle(rs.getString("book_title"));

book.setAverageScore(rs.getFloat("average_score"));
books.add(book);

}

return books;

7.2.1.3 BYMEFE RIGHT OUTER JOIN

BIMNERRLRIARPIABICR, URERIPEBLEERFANE, RELEENER UL BT,

RIGHT OUTER JOIN

11: Right Outer Join

7.21.4 3 XEE CROSS JOIN
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HERFMENIN, ARZEPFAERMARZER (XBMA “BFRER ). RRERFICERD
B—FRIERMERNABICREER, IRERMWICREA m, BROICEB 0, WEREPFZTE m*n
FitxK,

7.21.5 Z % ¥ LEFT SEMIJOIN

U BIEETE SQLIEAZEME EASZ S LEFT SEMI JOIN table name, {BEZEMITIHIIER, FZ@EFMK
1248 semi join fERBRRIFEMN JoIN BEIRENIAREE S,

722 FRIVEE

FERAFREZEN JoINBEAFH souiRELILZAT, 7 souiBA = AR BAE FrRoM t1, t2 FRIRERMIK
BIKR, BT WHERE t1.1d = t2.id FRERBEERENFME, ROIGHERDIRNFRNERE, RE
BEaERRNERNANHTER,

723 Join lHXE X

FHHMIBEESIF T =MENNRERESEL, MUESBEMEERNBIEESERZRKEFSIEN Join EiE
EW1T. (REIBAEIT EXPLAIN BE)SREBEIBER T RIMEXFH1T Join,

* IndexJoin
* Hash Join

* Merge Join

MR LM LN EIBERRIL R B REBREN Join EIEZEMIT, REBILAEIT Optimizer Hints 3R Il T E 3R 2=
{EAEFR Join EiEERIT,

B0, {BRi% E XN PRI EES A RE sQL £ Hash Join BiEHITER, MMLERHSHEIRBXFEE,
{RBTLATE SELECT XBFFE ML Hint /*+ HASH_JOIN(b, r)*/ (GEE: MRRBZHMNTHIR, Hint HHthi%
ERRA ).

EXPLAIN SELECT /#*+ HASH_JOIN(b, r) */ b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.
— score) AS average_score

FROM books b

LEFT JOIN ratings r ON b.id = r.book_id

GROUP BY b.id

ORDER BY b.published_at DESC

LIMIT 10;

Join BEMEXHY Hints:

* MERGE_JOIN(t1_name [, tl_name ---])

* INL_JOIN(t1_name [, tl_name ---])

* INL_HASH_JOIN(t1_name [, tl_name -*-])
* HASH_JOIN(t1_name [, tl_name ---])
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T E x
7.2.4 Join lliIFF

EXRII SiaEH, 24ANRM oin BARBRERL, M join IRITHEINEZENRES oin WIFEX, F
B EHE FE(E FH Join Reorder EJERIATE 2 NNRFHTT Join BUIRFE,

LRI EEEIR Join IFFHEARTSIFRT, (ReJUA{EF STRAIGHT_JOIN iB;& 1L T $53E FEE 58 F3% B8 FROM FA)ER
FERRMIF ML S &I,

EXPLAIN SELECT *
FROM authors a STRAIGHT_JOIN book_authors ba STRAIGHT_JOIN books b
WHERE b.id = ba.book_id AND ba.author_id = a.id;

FFZEELIM A B FIRRHIR AT LAE I BB oin Reorder EiE BN EDHIT T #E,

725 Y REIEIE
« F EXPLAIN &% JOIN EBiEHIHITIHX!
« Join Reorder E;E &N

7.3 F&EIif

AERN AL IIBERRFEIRTNEE,

7.3.1 1A

EHEREES —MEEFR oL RIAX, BEIFEN, JUE—IERIFERZI-IEENERS
%O

TE4F M Bookshop RIFE S ffiIit F &R NE:
732 FEIEES
ERELT, FEWEON MW TF/LMER:

- }REFE18 (Scalar Subquery ), ¥ SELECT (SELECT s1 FROM t2)FROM t1,
« JJREZR ( Derived Tables ), ¥l SELECT t1.s1 FROM (SELECT s1 FROM t2)t1,

o FEEMEMNS ( Existential Test ), 40 WHERE NOT EXISTS(SELECT ... FROM t2), WHERE t1.a IN (SELECT ...
< FROM t2),
- 8L (Quantified Comparison ), W WHERE t1.a = ANY(SELECT ... FROM t2),

c ERLERICTEFIRERIYF S, S WHERE t1.a > (SELECT ... FROM t2),

733 FEIENHE

— &SRR, LS FERD IKELKFEE ( Correlated Subquery ) FITE X BXFZ 18 (Self-contained Subquery) H K
%, FUBTBENTXIAEXFERGIERRNER 11,

RS AR FERMNKIBEET FERSTRESIA TIHNEERII,
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7331 ZBXEKFEI

WFRHFEEFEREBRIEER (/>=/</<=/=/1=) BIFRX LT XK FEBNS, REFERRIFEHT
—R&EW, FIBREEEERMITHUMBRESBERAEFERNRENEER.

Blan, BEEH authors REPFR KT 2ARFHFIER, vJLUOBITIE FEEE D EERIRIERIVIRIEL
RS

SELECT * FROM authors al WHERE (IFNULL(a1.death_year, YEAR(NOW())) - al.birth_year) > (
SELECT
AVG(IFNULL(a2.death_year, YEAR(NOW())) - a2.birth_year) AS average_age
FROM

authors a2

EFINBEERIT LR EBIRHERERIT RARNEFEN:

SELECT AVG(IFNULL(a2.death_year, YEAR(NOW())) - a2.birth_year) AS average_age FROM authors a2;

BRIEMFRINGR D 34, BSRTIIFIN 34, 4 FFREEERERRNFEN,

SELECT * FROM authors a1
WHERE (IFNULL(a1.death_year, YEAR(NOW())) - al.birth_year) > 34;

BITERR:
R it L Feommm - - Fem - - - R ket +
| id | name | gender | birth_year | death_year |
R e Fm e - R R R +
| 13514 | Kennith Kautzer | 1 | 1956 | 2018
| 13748 | Dillon Langosh | 1 | 1985 | NULL |
| 99184 | Giovanny Emmerich | 1 | 1954 | 2012
| 180191 | Myrtie Robel | 1 | 1958 | 2009
| 200969 | Iva Renner | 0 | 1977 | NULL
| 209671 | Abraham Ortiz | 0 | 1943 | 2016
| 229908 | Wellington Wiza | 1 | 1932 | 1969
| 306642 | Markus Crona | 0 | 1969 | NULL
| 317018 | Ellis McCullough | O | 1969 | 2014
| 322369 | Mozelle Hand | 0 | 1942 | 1977
| 325946 | Elta Flatley | 0 | 1933 | 1986
| 361692 | Otho Langosh | 1 | 1931 | 1997
| 421294 | Karelle VonRueden | 0 | 1977 | NULL

HFEEEMNAMESHERAMER THEXEKIFER, FIREEFESFEETRENSNERUKFE
FFRORITIERE, RETAEEEIEF S AR ETRT BESHSIAT,
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734 KEXFEIH

WFRBEFEWNS, ATAENTFERSIRIEERNT, FERFENINEEBRINE—1TEHRIT—
B, B RRIIMNEERRE —TANER, BLAFERBRSBNIT —TAHR, ILSERERNFTEHEHRE
EN[:NIEIE NI N

FEAIETIER, FHBEESSWN K FEEEXRE, UARITIHIEE LREERNE,
fan, RIFBEESHBLEARTHERRMENFRIFIIFEMIER, souiFRRIUXEFS:

SELECT * FROM authors a1l WHERE (IFNULL(a1.death_year, YEAR(NOW())) - al.birth_year) > (
SELECT
AVG(
IFNULL(a2.death_year, YEAR(NOW())) - IFNULL(a2.birth_year, YEAR(NOW()))
) AS average_age
FROM
authors a2

WHERE al.gender = a2.gender

Tl BUREELIEZ squ IBERIRRFE LT IEMNHY Join Eif:

SELECT *
FROM
authors af,
(
SELECT
gender, AVG(
IFNULL(a2.death_year, YEAR(NOW())) - IFNULL(a2.birth_year, YEAR(NOW()))
) AS average_age
FROM
authors a2
GROUP BY gender
) a2
WHERE
al.gender = a2.gender
AND (IFNULL(al.death_year, YEAR(NOW())) - al.birth_year) > a2.average_age;

ERRERE, EXMAREF, BWERRNEREFNSNEEN, RESRBEIXKFERREITE
-‘l’Hjo

735 ¥ RRIEIE
- FEEMEXMMEL
- XBEFBEIRFERE
- FHBUEERNFERMHEAR
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https://pingcap.com/zh/blog/tidb-optimization-for-subquery

T ER
74 DUIEE

HEMERMBERAN, FEFLEL 901" WANREBIFMEZMED,

741 WERERHITHT

EFUEIEESD, AR LIMIT IBAISRSEIL A T1ThEE, BN TEaE EWN TR

SELECT * FROM table_a t ORDER BY gmt_modified DESC LIMIT offset, row_count;

offset RIRICIRICTKEN, row_count RNEITICREL, FRIL 29, FEBIEEDNSZFF LIMIT row_count OFFSET

< offseti&i%,

PRAEBRIGER AN ZEREMAHF RV R REIE, A7 TTERIEARERNZE1T oroeR BY IBRIIEEEN
SEROHAFH.

5190, TEBookshop MFAAHH, FEEBRFTPEIRUSTINERNIREILAF, & LT 0, 10188, {EF]
LAREIFIREE 1 IMPEFER, BIIFHRSE 10RIER. KEE 201ER, Mok ETLARRL LIMIT 10, 10,
WML S H#E,

SELECT *

FROM books

ORDER BY published_at DESC
LIMIT O, 10;

EEA Java AN AEFE, BIRERMAEIRZERZIFSE TS page_number F1E T1AVENIB SR 4] page_size,
MARBIEIAIERE offset, ELEHITHIBESRNFIZEN Hi 1T — L5k,

public List<Book> getlLatestBooksPage(Long pageNumber, Long pageSize) throws SQLException {
pageNumber = pageNumber < 1L ? 1L : pageNumber;
pageSize = pageSize < 10L ? 10L : pageSize;
Long offset = (pageNumber - 1) * pageSize;
Long limit = pageSize;
List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
SELECT id, title, published_at
FROM books
ORDER BY published_at DESC
LIMIT 2, ?;
"y
stmt.setlong(1, offset);
stmt.setlong(2, limit);
ResultSet rs = stmt.executeQuery();
while (rs.next()) {
Book book = new Book();
book.setId(rs.getLong("id"));
book.setTitle(rs.getString("title"));
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book.setPublishedAt(rs.getDate("published_at"));
books.add(book);

}

return books;

742 BFERFRRNS DI AIE

HHLE05 TIEST soL —RREFIEMELEIE—F3|THIF, BRA UMT BETH offset, HEE(THIRS
NE. ARENASREMINEST, NTSRRENATER, BR, LH0ENE: BFEENER
SENE—B3HTHF, BERNNESSHFNTANANS, LRLHBES ROBIBRERAN,
eR TS HERR,

FEBNMR—HE RIS TSR

2R soU KIS THHALIE, TBARIRIN T & Wit (T

BEBREREERIESF, ABRRE DR rownunber () WE—THRIBLRITS, BERRRARNLE
REFNAEANTSHTHE, RATHHSHNRMENBAE,

SELECT
floor((t.row_num - 1) / 1000) + 1 AS page_num,
min(t.id) AS start_key,
max(t.id) AS end_key,
count(*) AS page_size

FROM (
SELECT id, row_number() OVER (ORDER BY id) AS row_num
FROM books

)t

GROUP BY page_num

ORDER BY page_num;

BRERWNT:

R et Fem e R e +
| page_num | start_key | end_key | page_size |
Fteom - = L R el Fem - - +
| 1 268996 | 213168525 | 1000 |
| 2 | 213210359 | 430012226 | 1000 |
| 3 | 430137681 | 647846033 | 1000 |
| 4 | 647998334 | 848878952 | 1000 |
| 5 | 848899254 | 1040978080 | 1000 |
| 20 | 4077418867 | 4294004213 | 1000 |
o - = R ettt R ] R +

20 rows in set (0.01 sec)
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Yal &=
TR, REZ(FER WHERE id BETWEEN start_key AND end_key iBA)E{HE N9 HIBUREIR], 1EIEUER,

eI UEB EETTEHFHNDFER, SSIUSMERIEEH,

BN, RIBEZMERSE 1 T EMAERENEREE, PG LR 1 TIFTX MY start_key Fll end_key 18
ASQLiBEIEH,

DELETE FROM books
WHERE

id BETWEEN 268996 AND 213168525
ORDER BY 1id;

Elava B HHP, FILAE X — PageMeta ERFERTITER.

public class PageMeta<K> {
private Long pageNum;
private K startKey;
private K endKey;

private Long pageSize;

// Skip the getters and setters.

TE X — getPageMetalist() FiERNEI N TITERIIR, RBEX—NFILMRIENETE S EMIREIE
HFiE deleteBooksByPageMeta(),

public class BookDAO {
public List<PageMeta<Long>> getPageMetalist() throws SQLException {
List<PageMeta<Long>> pageMetalList = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT
floor((t.row_num - 1) / 1000) + 1 AS page_num,
min(t.id) AS start_key,
max(t.id) AS end_key,
count(*) AS page_size
FROM (
SELECT id, row_number() OVER (ORDER BY id) AS row_num
FROM books
) t
GROUP BY page_num
ORDER BY page_num;
DM
while (rs.next()) {
PageMeta<Long> pageMeta = new PageMeta<>();
pageMeta.setPageNum(rs.getLong("page_num"));
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pageMeta.setStartKey(rs.getLong("start_key"));
pageMeta.setEndKey(rs.getlLong("end_key"));
pageMeta.setPageSize(rs.getLong("page_size"));
pageMetalist.add(pageMeta);

}
return pageMetalist;

public void deleteBooksByPageMeta(PageMeta<Long> pageMeta) throws SQLException {
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("DELETE FROM books WHERE id >= ? AND
— id <= ?");
stmt.setlLong(1, pageMeta.getStartKey());
stmt.setLong(2, pageMeta.getEndKey());
stmt.executeUpdate();

NRBEMIFRSE 1 TIRVERE, FIMAXHE:

List<PageMeta<Long>> pageMetalList = bookDAO.getPageMetalist();
if (pageMetalist.size() > 0) {
bookDAO.deleteBooksByPageMeta(pageMetalList.get(0));

RFLEEL D T MR B BEKIE, TUIHS:

List<PageMeta<Long>> pageMetalList = bookDAO.getPageMetalist();
pageMetalList.forEach((pageMeta) -> {
try {
bookDAO.deleteBooksByPageMeta(pageMeta);
} catch (SQLException e) {
e.printStackTrace();

)

R 7 SR T A& T INERV IR T IR E ISR REIRFE, EEWNE T HEIENNE,

743 E5FRROHDTIHAIE

7431 ERERSIR

FFIERRRSIR (XWHH “ERSIARR" ) M=, PIUERARETER _tidb_rowid fFR5TIH key, 53
MG ES BRI ERRPFANARNTGEER,
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EBiv:
{RBTLAMEIT SHOW CREATE TABLE users; iEER)IEERTHIEDFERTEEZS,

540 :

SELECT
floor((t.row_num - 1) / 1000) + 1 AS page_num,
min(t._tidb_rowid) AS start_key,
max(t._tidb_rowid) AS end_key,
count(*) AS page_size

FROM (
SELECT _tidb_rowid, row_number() OVER (ORDER BY _tidb_rowid) AS row_num
FROM users

) t

GROUP BY page_num

ORDER BY page_num;

ERERMT:

Fom - = L ] L L +

| page_num | start_key | end_key | page_size |

R B R R +
| 1 1 1000 | 1000 |
| 2 | 1001 | 2000 | 1000 |
| 3 2001 | 3000 | 1000 |
| 4 | 3001 | 4000 | 1000 |
| 5 | 4001 | 5000 | 1000 |
| 6 | 5001 | 6000 | 1000 |
| 7 | 6001 | 7000 | 1000 |
| 8 | 7001 | 8000 | 1000 |
| 9 | 8001 | 9000 | 1000 |
| 10 | 9001 | 9990 | 990 |
o - - R o= Fom - - = +

10 rows in set (0.00 sec)

7432 BFRZ=5|IR

WFRKZZESIR (XWEHA “RIIBRK" ), sJLARIA concat REF S MNINBVMEZBRERIED— D key, A
F{%ﬁﬁ & D s&?’kﬂy 151&.\0

TRIBNRE, R key R— 1N FHE, MOITRERINFZAHERKESZBEFRN, A EETEET min F max R
BERMBE D TNIERHI start_key Fl end_key, MRFITEFRIEZNFERKEAREE, RoILAEE LPAD
R EHITHN 2,
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Tl £ Iz
BIgn, BEIY ratings REAEIEHEITH TIHLALIE,

ST LB T EAY sQLiBRIREFRIETIEER. E LR key BY book_id FF user_id FUEBRE bigint KA, ¥%
BAFFTERAARRESREN, BILEFERIE bigint KEIMER KM 19, R LPAD FREEKERTBEIH 0 #b

.

SELECT
floor((t1.row_num - 1) / 10000) + 1 AS page_num,
min(mvalue) AS start_key,
max(mvalue) AS end_key,
count(*) AS page_size
FROM (
SELECT
concat('(', LPAD(book_id, 19, 0), ',', LPAD(user_id, 19, 0), "')') AS mvalue,
row_number() OVER (ORDER BY book_id, user_id) AS row_num
FROM ratings
) t1
GROUP BY page_num
ORDER BY page_num;

R
% SQL R AR (TableFuliscan) HHHIT, HBUIRERARN, EWEELTIE, LERFTBAGE
FA TiFlash BE{TH0E,
ERERIT:
et R et R e A +
—
| page_num | start_key | end_key
— | page_size |
R et L R A +
—
| 1 | (0000000000000268996,0000000000092104804) |
> (0000000000140982742,0000000000374645100) | 10000 |
| 2 | (0000000000140982742,0000000000456757551) |
— (0000000000287195082,0000000004053200550) | 10000 |
| 3 | (0000000000287196791,0000000000191962769) |
<~ (0000000000434010216,0000000000237646714) | 10000 |
| 4 | (0000000000434010216,0000000000375066168) |
— (0000000000578893327,0000000002167504460) | 10000 |
| 5 | (0000000000578893327,0000000002457322286) |
<~ (0000000000718287668,0000000001502744628) | 10000 |
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| 29 | (0000000004002523918,0000000000902930986) |

<> (0000000004147203315,0000000004090920746) | 10000 |

| 30 | (0000000004147421329,0000000000319181561) |
<> (0000000004294004213,0000000003586311166) | 9972 |

Fommmmemeaa e T N e +
—

30 rows in set (0.28 sec)

BN Z MRS 1 T1 ERIFTE D IER, oJBAIG EREE 1 TIFAXTMAY start_key F end_key A SQLIBER)IHH,

SELECT * FROM ratings

WHERE
(book_id > 268996 AND book_id < 140982742)
OR (
book_id = 268996 AND user_id >= 92104804
)
OR (

book_id 140982742 AND user_id <= 374645100

)
ORDER BY book_id, user_id;

7.5 fRE

RKEBNBILINBUEEF B EINEE,

751 LA

EEBEESZIAE, MER—KEINR, ZEIRMNEHEEIEMNERAY SELECT BRITE X,

- BEAERIUNAF RRELENFERAEE, #MRIERERNBBFEREAENT S,
- BRI ERERNEX AME, FJAEEREWEMELERE,

752 GIEME

EFYBIEES R, IS REATE VIEW BARFENRAEZNERE X HME, HIBEEWNT:

CREATE VIEW view_name AS query;

HEE, SIENNERMAESERNUERRER.

BIgn, EZFEESIEH BETHR, @B JoIN IBA)IZER books R ratings REIWE THBFIIFDHIHFET
R, ATHEREER, AR ZEBEAIEXA—ME, souiBAWTAR:

CREATE VIEW book_with_ratings AS
SELECT b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.score) AS average_score
FROM books b
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LEFT JOIN ratings r ON b.id = r.book_id
GROUP BY b.id;

753 EiEME

MECETTAE, EeIER sELEcT IBAGREIE—MRBIER—H#EnNE,

SELECT * FROM book_with_ratings LIMIT 10;

FIBEEERTERMREEDN, SFAERTMOIZMERNE XK sELecT iBF), #HMAITRABHNE
A,

754 FEFE

B BN SR E PR E RS2 ALTER VIEW view_name AS query; iB&i&, RBILAEE LA TAEFMANTHMAE
By “EHT

« 5T DROP VIEW view_name; 1ERIMIFRIBFLE], BB@EiT CREATE VIEW view_name AS query; 1BAIBIZEFTE
A KREHRAE,
- {#F3 CREATE OR REPLACE VIEW view_name AS query; iBAIEECHEFENEZME,

CREATE OR REPLACE VIEW book_with_ratings AS

SELECT b.id AS book_id, ANY_VALUE(b.title), ANY_VALUE(b.published_at) AS book_title, AVG(r.score)
<~ AS average_score

FROM books b

LEFT JOIN ratings r ON b.id = r.book_id

GROUP BY b.1id;

755 FRENIEIMEXER

7.5.5.1 {3 SHOW CREATE TABLE|VIEW view_name i&f]

SHOW CREATE VIEW book_with_ratings\G

BITERRM:

kkhkkkkkhkkhkkkhkkhkkhkkkhkkhkkhkkkx 1. row *khkkkkkkkhkkhkhkkhkkhkkhkkkhkkhkkikk
View: book_with_ratings

Create View: CREATE ALGORITHM=UNDEFINED DEFINER="root @ %" SQL SECURITY DEFINER VIEW °
<> book_with_ratings® (“book_id", “ANY_VALUE(b.title) ', ‘book_title’, ‘average_
< score’) AS SELECT 'b . id" AS “book_id",ANY_VALUE('b". title’ ) AS “ANY_VALUE(b.
< title) ,ANY_VALUE('b". published_at’) AS “book_title",AVG('r . score’) AS °
<> average_score” FROM “bookshop'. books™ AS “b" LEFT JOIN “bookshop™. ratings® AS
<~ 'r> ON 'b*.'id'="r". book_id" GROUP BY 'b". id’
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character_set_client:

collation_connection:

utf8mb4
utf8mb4_general_ci

1 row in set (0.00 sec)

Tl E

7.5.5.2 ZE1H INFORMATION_SCHEMA.VIEWS 3%

SELECT * FROM information_schema.views WHERE TABLE_NAME = 'book_with_ratings'\G

BITERM:

*kkkkkkhkkkhkkkkhkkkhkhkkkhkikkkiik 1 row *kkkkkkkkkkhkkkhkhkkkhkkkhkikkkhkk

TABLE_CATALOG:
TABLE_SCHEMA:
TABLE_NAME:
VIEW_DEFINITION:

def
bookshop

book_with_ratings

SELECT “b’. id" AS “book_id ,ANY_VALUE( b . title ) AS "ANY_VALUE(b.title)
<> " ,ANY_VALUE( b’ . published_at™) AS ‘book_title’,AVG('r . score’) AS ‘average_score’

< FROM “bookshop™. books™ AS "b" LEFT JOIN “bookshop’. ratings™ AS
< . book_id® GROUP BY 'b".'id"

CHECK_OPTION:
IS_UPDATABLE:
DEFINER:
SECURITY_TYPE:
CHARACTER_SET_CLIENT:
COLLATION_CONNECTION:

CASCADED

NO

root@%

DEFINER

utf8mb4
utf8mb4_general_ci

1 row in set (0.00 sec)

'rY ON "b’.'id'="r

75.6 HIFRILE

JB31d DROP VIEW view_name; i&A)H] AR E L L1209 E,

DROP VIEW book_with_ratings;

7.5.7 [EPRME

RTEMRY, Re]AEERIESEXEYEPRNEETHT T,

758 ¥ REIHIE

- ME
« CREATE VIEW iEf]
+ DROP VIEW iBf]

+ F expLAIN BEE B ALEIRY sQL TR
« TiFlink: {E 8 Tikv F Flink SCIR5E — ZRAYM(L L E]
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https://github.com/tiflink/tiflink

i8R
7.6 @At

IGBYR AT CA#R N I B — T E BB RERIKRAK,

{BRig A EEFNEBookshop MASPRFRIER(N—LER, FTREFERSSNENR, MXLEBHFTERE
RN RFRERIIR, ATBIEL FEAY sQL EHEIM authors TR R H R FKEVAN 50 (IFRIF AR
%O

SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
FROM authors a

ORDER BY age DESC

LIMIT 50;

ERERIT:

R e e +
| id | name | age |
R ket e it i +
| 4053452056 | Dessie Thompson | 80 |
| 2773958689 | Pedro Hansen | 80 |
| 4005636688 | Wyatt Keeling | 80 |
| 3621155838 | Colby Parker | 80 |
| 2738876051 | Friedrich Hagenes | 80 |
| 2299112019 | Ray Macejkovic | 80 |
| 3953661843 | Brandi Williamson | 80 |
| 4100546410 | Maida Walsh | 80 |
[ L Fommmm o +
50 rows in set (0.01 sec)

ERIZ so URFRKWERE, FEEFXIMERNER, UMERLNEREBHEMERIXAKIE, 0
REA—MBIRERHKITEFMENIE, FLIEILRN, FEERNMBEEZAEARIECENRER OB, M
BrigeE—#ERNERZGMAIBREILRT, EFE LA XLEREERRHEITEE,

761 GIEIRATER

AT HRRXREFHELEROFR, FBEESFIRITRINGE, MTiERNRIFOEBIERTNS, T
BEERSEREERN—RN EEENEEXLELSANIRNR, ARPAFEOPEERRMES ST
REE _ERIRRI,

7.6.1.1 lfAfERERY

EH B ENIGR R ARt RINEFIGET R :
- RitlEERRORE XFIRNIBIBRINEHBISET N, ERTFEESIERNPEEIE.
- 2B RMRE X BN L IEESEE TN, RABIBERIWHAIESTN, EATEESESAMN
FRE) £ 1E,
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i8R
76.1.2 BIEAMIGER

ECIEAMIERRAT, REELHFIEFIEER PN L CREATE TEMPORARY TABLES X R,

£ sQL H, iEB3T CREATE TEMPORARY TABLE <table_name> iEG]JRIEIGATR, BERIAIGETRAVER HAHIGRR,
EREER L FIRIEFTAE,

CREATE TEMPORARY TABLE top_50_eldest_authors (
id BIGINT,
name VARCHAR(255),
age INT,
PRIMARY KEY(id)
);

HEOIRTIGRRE, {RETLAEIL INSERT INTO table_name SELECT ... iEf], ¥ LATIRBIMERS AR
MR 1 22 A Il B 2= =5 R,

INSERT INTO top_50_eldest_authors

SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
FROM authors a

ORDER BY age DESC

LIMIT 50;

BITERR:

Query OK, 50 rows affected (0.03 sec)
Records: 50 Duplicates: 0 Warnings: O

1£ Java FREIE A G AT REVRBIGDT -

public List<Author> getTop50EldestAuthorInfo() throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
stmt.executeUpdate("""
CREATE TEMPORARY TABLE top_50_eldest_authors (
id BIGINT,
name VARCHAR(255),
age INT,
PRIMARY KEY(id)
);
"y

stmt.executeUpdate("""
INSERT INTO top_50_eldest_authors
SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
FROM authors a
ORDER BY age DESC
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") |

ResultSet rs = stmt.executeQuery("""
SELECT id, name FROM top_50_eldest_authors;
ey

while (rs.next()) {
Author author = new Author();
author.setId(rs.getLong("id"));
author.setName(rs.getString("name"));

authors.add(author);

}

return authors;

7613 BIEEFIERR

TEsQLA, fRETLAEIIINE cLoBAL KBFRAEBIRFIEIEZME 2B e R, ClIELB IR RN YVNERE
ON COMMIT DELETE Rows {&ifi, XREFIZEFHBRIVFTBHIBITIRES S EREHMER,

CREATE GLOBAL TEMPORARY TABLE IF NOT EXISTS top_50_eldest_authors_global (
id BIGINT,
name VARCHAR(255),
age INT,
PRIMARY KEY(id)
) ON COMMIT DELETE ROWS;

EN2BIRR RS ALER, MEESFHEE, MUIUET BecIN EXFPESHAE., BNEANEIRTE
INSERT INTO IBRIFITIRELBEMRIE, E A Auto Commit #HIL R, INSERT INTO BRIMIRITLER, ESSBEMMIR
2, BEER, 2EIGRNRNIBIEEHEST.

£ Java PIEALBF IR RE, REEIG Auto Commit XL XA, £ Java IBEHH, RETIET conn.
< setAutoCommit(false): iBRIRILIN, YIRERATME, PILAEIE conn.commit(); ENHIERE R, TS
ERXHBEVER, EESTEPRNLBIRRRAINEIRE S #ERR.

public List<Author> getTop50EldestAuthorInfo() throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {

conn.setAutoCommit(false);

Statement stmt = conn.createStatement();
stmt.executeUpdate("""
CREATE GLOBAL TEMPORARY TABLE IF NOT EXISTS top_50_eldest_authors (
id BIGINT,
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name VARCHAR(255),
age INT,

PRIMARY KEY(id)

) ON COMMIT DELETE ROWS;
oy

stmt.executeUpdate("""
INSERT INTO top_50_eldest_authors
SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
FROM authors a
ORDER BY age DESC
LIMIT 50;
DM

ResultSet rs = stmt.executeQuery("""
SELECT id, name FROM top_50_eldest_authors;
iy

conn.commit();

while (rs.next()) {
Author author = new Author();
author.setId(rs.getLong("id"));
author.setName(rs.getString("name"));

authors.add(author);

}

return authors;

762 BEIRINRER
BT sHow [FULL] TABLES IBRIR]LABBRIEZLIBNLBIEMNER, ERLEEIKItIGRRNER, Tl
EEERN 8B H{UR information_schema. INNODB_TEMP_TABLE_INFO RAXRERIGITRINEE,

fgn, {REILATE table TR EPEFE 2FIGATER top_50_eldest_authors_global, {BERILEZEFE! top_50_
< eldest_authors T,

g Fommmm e m e oo +
| Tables_in_bookshop | Table_type |
R it Fom - - = +
| authors | BASE TABLE |
| book_authors | BASE TABLE |
| books | BASE TABLE |
| orders | BASE TABLE |
| ratings | BASE TABLE |
| top_50_eldest_authors_global | BASE TABLE |
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| users | BASE TABLE |

R e e R R +

9 rows in set (0.00 sec)

763 EiflEAtR

EleREEMEZE, (RER]AMRYN —REER—F I RETER:

SELECT * FROM top_50_eldest_authors;

(R BB 2R0% R e R PR 8RS | AEMRII E R S

EXPLAIN SELECT ANY_VALUE(ta.id) AS author_id, ANY_VALUE(ta.age), ANY_VALUE(ta.name), COUNT(*) AS
< books

FROM top_50_eldest_authors ta

LEFT JOIN book_authors ba ON ta.id = ba.author_id

GROUP BY ta.id;

SUEBMAAR, ENIERNKRHTERN, FEBRTESARERAERNRIIBE R, MIRERMMIERERS
REVEE, E—EEAT, XSFEMRRESERNNE,

764 MFRIGETR

Kl REAREERBERBFENREMEHITENFIE, 2RENRESSERESENBREIE,
BRREMKAKRE, FEFIHER,

{RBTLAEIT DROP TABLE 3X DROP TEMPORARY TABLE iBRIFHIMIFRZAHIGRZE, BI40:

DROP TEMPORARY TABLE top_50_eldest_authors;

{iR3E BT LASEIT DROP TABLE 3X, DROP GLOBAL TEMPORARY TABLE iBAJF iR BIGEtR. Fla:

DROP GLOBAL TEMPORARY TABLE top_50_eldest_authors_global;

7.6.5 PRI

KT TR AT I AT RINEE LAY —LERRSY, (RA] AEIE HiZSEXAEPMIEE =5 B ith T SR ETIEER
FREMERBINTIHEIT T R,

766 H RIHNE

S ENES
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Tl & R

7.7 NHEHRFTIAL ()

BHFLSHEMERYE, GREASS KX 2000 (THESK sQLiER, EPESAENRENSEF SR

E, SIS squ BT A A RINERS,

EREM N T EHPREENA TNRERME L ER, UNB T UNFER IR RREFPEE IR

EX—IHEP, BNAFIREESFHNAHRRIAN (8) E&F, ER—MENERNERERLER
B7iE.

771 BEREHR

NHERFAL (1) B—NMERFIREILERE, SEBESQUIBAPSIASR, RS souiBAMAIEESRITH
R, EFANBIEEFILOED with BRERAHRREAR,

HRFJIANATASY S IRk FF0E IR AL AL,

5>

7711 dE&I3RY CTE
6321389 cTE R TEEHITE X |

WITH <query_name> AS (

<query_definition>
)
SELECT ... FROM <query_name>;

fign, ERiBEBIERFKL 0 FRDBIREL SV HEE,

£ sQu AR, B BAAF GRS ZR/NT AR BYBIF e A BATF soL iEH:

WITH top_50_eldest_authors_cte AS (
SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
FROM authors a
ORDER BY age DESC
LIMIT 50
)
SELECT
ANY_VALUE(ta.id) AS author_id,
ANY_VALUE(ta.age) AS author_age,
ANY_VALUE(ta.name) AS author_name,
COUNT(*) AS books
FROM top_50_eldest_authors_cte ta
LEFT JOIN book_authors ba ON ta.id = ba.author_id
GROUP BY ta.id;

ERERWT:

e e Fommm e oo tommmmo - +

| author_id | author_age | author_name | books |
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P Fomm e oo e e e Fomm oo +
| 1238393239 80 | Araceli Purdy | 1
| 817764631 80 | Ivory Davis | 3|
| 3093759193 80 | Lysanne Harris | 1
| 2299112019 80 | Ray Macejkovic | 4 |
R it Femm - = e R +

50 rows in set (0.01 sec)

Tl E

£ Java FRYREIEATF :

public List<Author> getTop50EldestAuthorInfoByCTE() throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn =
Statement stmt =

ResultSet rs =

ey

SELECT a.1id,
FROM authors
ORDER BY age
LIMIT 50

)

SELECT

ANY_VALUE((ta.

ANY_VALUE(ta
ANY_VALUE(ta

COUNT(*) AS books
FROM top_50_eldest_authors_cte ta
LEFT JOIN book_authors ba ON ta.id =

GROUP BY ta.id;

’

while (rs.next()) {

}

Author

author.
author.
author.

author.

author =

setAge(rs

return authors;

ds.getConnection()) {
conn.createStatement();
stmt.executeQuery ("""
WITH top_50_eldest_authors_cte AS (

.name) AS author_name,

.age) AS author_age,

new Author();
setId(rs.getLong("author_id"));
setName(rs.getString("author_name"));
.getShort("author_age"));
setBooks(rs.getInt("books"));
authors.add(author);

a.name, (IFNULL(a.death_year, YEAR(NOW())) - a.birth_year) AS age
a
DESC

id) AS author_id,

ba.author_id

XEY, FIBARIBZA “Ray Macejkovic” BIFEE T 4 A4, HEET (e EiHR THIX 4 A BRVHEENTS

WITH books_authored_by_rm AS (
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SELECT *
FROM books b
LEFT JOIN book_authors ba ON b.id = ba.book_id
WHERE author_id = 2299112019
), books_with_average_ratings AS (
SELECT
b.id AS book_id,
AVG(r.score) AS average_rating
FROM books_authored_by_rm b
LEFT JOIN ratings r ON b.id = r.book_id
GROUP BY b.id
), books_with_orders AS (
SELECT
b.id AS book_id,
COUNT(*) AS orders
FROM books_authored_by_rm b
LEFT JOIN orders o ON b.id = o.book_id
GROUP BY b.id
)
SELECT
b.id AS “book_id",
b.title AS “book_title",
br.average_rating AS “average_rating’,
bo.orders AS ‘orders”
FROM
books_authored_by_rm b
LEFT JOIN books_with_average_ratings br ON b.id = br.book_id
LEFT JOIN books_with_orders bo ON b.id = bo.book_id

ERERIT:

R L il R et L +
| book_id | book_title | average_rating | orders |
R R R R +
| 481008467 | The Documentary of goat | 2.0000 | 16 |
| 2224531102 | Brandt Skiles | 2.7143 | 17 |
| 2641301356 | Sheridan Bashirian | 2.4211 | 12 |
| 4154439164 | Karson Streich | 2.5833 | 19 |
R e R R +

4 rows in set (0.06 sec)

EXAPSQLIBR], EXT=ACTERR, cretRZ[BMER , HITHIR.

SE7E CTE 3R books_authored_by_rm HAEIZIEE (1EE ID 792299112019 ) FRRBERIBE LK, JARTE books
< _with_average_ratings #ll books_with_orders R BIE B X LRI EIESFITTEE, HEE T JOINIE
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\Y 14 —
Tl £ x
ATLA,

BF/FRMIRZ, books_authored_by_rm FRHIBERSMIT IR, FIUBIBESAR—RIGR =B EIRLE
BHITLETE, % books_with_average_ratings F books_with_orders 5| PRI & B 1% Mz G R == (8] & R FREXER
i

IV
HEIAR cTE BRITHNEARSEY, Re]AERVERGE() hint, 4§ cTE FEBIRRRIIMEEEN,
AL IR ESHITHE,

7.7.1.2 &3AY cTE
BIFMARRRARNTUERN TEEZHITEN :

WITH RECURSIVE <query_name> AS (
<query_definition>

)

SELECT ... FROM <query_name>;

EEAREZ BRY O F R8T )3T cTe Aol —4A3EIRARREN

WITH RECURSIVE fibonacci (n, fib_n, next_fib_n) AS
(

SELECT 1, 0, 1

UNION ALL

SELECT n + 1, next_fib_n, fib_n + next_fib_n FROM fibonacci WHERE n < 10
)
SELECT * FROM fibonacci;
ERERNT:
Fommm oo [ . [ S +
| n | fib_n | next_fib_n |
R R et R el +
| 1] 0| T
| 2 | 1T T
| 3] T 2|
| 4 | 2| 3]
| 5 | 3| 5|
| 6 | 5 8 |
| 7 | 8 | 13 |
| 8 | 13 | 21 |
| 9 | 21 | 34 |
| 10 | 34 | 55 |
Fommm oo Feommm oo [ S +
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10 rows in set (0.00 sec) ‘

772 ¥R

* WITH

7.8 1RENEIALUE
7.8.1 Follower Read

RERENBER Follower Read FEFFEE A M INEE BRI %,

7.8.1.1 @M

EEIBIEESR, BB ARegion BB, NEBESEFAEBNT R L#HITFER, — Region B]LATFZTE
ENEIAR, BIEAX 53— leader FNZB /™ follower, = leader ERIEIB L £ TLE, I IIEESBHIER S
B Z follower,

ZIABERAT, FENBIEERSTER— Region B leader LiXE B, HRAPFEILENIRS Region S leader

FIRZIRAE AENRFIREVRIANT, JZF Follower Read TNBERT B R PEAR leader AIT13E, FH HIBITTES A follower
ZiEE i, EEMRABKAKNISHLEE

7.8.1.2 {aIEH{EF

78121 ALIERS

R BT BATE TiDB Dashboard j7i & 5] F14¢, U1 E S @i sl LB 55 D AT IRBI N R T2 F R B 1Z7E R = Region, {/RE]
BLOBITSS T IEARIEIEHE o 2 Read (bytes) BX Read (keys) BB R EFEIEENIA S Region,
MBLIMHEFERSE), (Re]CAEE iR e 20 E S p It EENHITE—HE, WMENNBREF
Bl LB RRaimaE,

WMRIEZEVA SR AR R E NN EEKR, Fo] AR BT Follower Read TNEEIFIZENE R BT T1 3

19%72 follower region,

78122 RCEBEIEROEBEER

MRFINBEEEHEBE X I HIEFOIEER, — Region WAEERIARD AR ERIH X SRR,
LEAF ] BAIE T B & Follower Read J9 closest-adaptive Y, closest-replicas iFXEFHBUREM LN HBIHIEIEH
IDHITISIRIE, XM UAIEFRISIRERERFREAH, BERRIERISE rollower Read,

7.8.1.3 FF /3 Follower Read

FEsQLA, {REJLAYE LT E tido_replica_read BB ( ZKIAJD leader ) iRE JJ follower, leader-and-follower,
prefer-leader, closest-replicas BY closest-adaptive FF/2F 2 EXIEER Follower Read IEE:

SET [GLOBAL] tidb_replica_read = 'follower';
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R BAEIT Follower Read fEATI T\ THRZZEME S AT,

£ Java IBS HH, BJATE X — FollowerReadHelper 22T F /2 Follower Read IIEE:

Tl E

public enum FollowReadMode {
LEADER("leader"),
FOLLOWER("follower™),
LEADER_AND_FOLLOWER("leader-and-follower"),
CLOSEST_REPLICA("closest-replica"),
CLOSEST_ADAPTIVE("closest-adaptive"),
PREFER_LEADER("prefer-leader");

private final String mode;
FollowReadMode(String mode) {

this.mode = mode;

public String getMode() {

return mode;

public class FollowerReadHelper {

public static void setSessionReplicaRead(Connection conn, FollowReadMode mode) throws

< SQLException {

FollowReadMode.LEADER;
PreparedStatement stmt = conn.prepareStatement(
"SET @@tidb_replica_read = ?;"

if (mode == null) mode

),
stmt.setString(1, mode.getMode());

stmt.execute();

public static void setGlobalReplicaRead(Connection conn, FollowReadMode mode) throws

<> SQLException {

if (mode == null) mode = FollowReadMode.LEADER;

PreparedStatement stmt = conn.prepareStatement(
"SET GLOBAL @@tidb_replica_read = ?;"

);

stmt.setString(1, mode.getMode());

stmt.execute();
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EEZFER M Follower 7 52 iZENEIERT, 18I setSessionReplicaRead(conn, FollowReadMode.LEADER_AND_
< FOLLOWER) F3;A7E = 81 Session FF/BBERZTE Leader T3 s Fl Follower T3 s i 1T 51 (19 ETAY Follower Read THEE, =
IR AR, SR8 RIERME,

public static class AuthorDAO {
// Omit initialization of instance variables...

public void getAuthorsByFollowerRead() throws SQLException {
try (Connection conn = ds.getConnection()) {
// Enable the follower read feature.
FollowerReadHelper.setSessionReplicaRead(conn, FollowReadMode.LEADER_AND_FOLLOWER);

// Read the authors list for 100000 times.
Random random = new Random();
for (int 1 = 0; i < 100000; i++) {
Integer birthYear = 1920 + random.nextInt(100);
List<Author> authors = this.getAuthorsByBirthYear(birthYear);

System.out.println(authors.size());

public List<Author> getAuthorsByBirthYear(Integer birthYear) throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("SELECT id, name FROM authors WHERE

— birth_year = ?");

stmt.setInt(1, birthYear);

ResultSet rs = stmt.executeQuery();

while (rs.next()) {
Author author = new Author();
author.setId( rs.getlLong("id"));
author.setName(rs.getString("name"));

authors.add(author);

}

return authors;

7.8.14 ¥ RRIENE

* Follower Read

- FE IR ER R EEAIE
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7.8.2 Stale Read

Stale Read & —FiZENA P EIEIRASHINL &I, 18T Stale Read INBE, {RBEMFE XE A (8] &= BT 18]S B A1 BN M AY
[AEEIRE, NMESIER —HEKEIBLSHIARFRIZENEIBIVEIR, SR Stale Read B, B ZUIEERR
INEFENLERE — PN EIAKIZENEE, BLEFNBMEREFEEIANT KGR

EFRFRRER ST, BRIEEFNISHMEDESHEFIBUREZ PF/S stale Read TNEE, MRIRIINATE
FARBERZ1EZIESIRRENIE, B EF stale Read, BNIRBIRIEBIEFTRER R RFTHINE ARIENIE,

FIBREERMB TEARS. BSEA. FERI =LA stale Read INEE, B TFRGE—HITNA:

7.82.1 BIA
fEBookshop M AAFEF HH, {REILAEE FHEEY sLiBRERHKRITHRIBEURENIFINIE:

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;

BITER R

R R R R +
| id | title | type | price |
R ket R B et L +
| 3181093216 | The Story of Droolius Caesar | Novel | 100.00 |
| 1064253862 | Collin Rolfson | Education & Reference | 92.85 |
| 1748583991 | The Documentary of cat | Magazine | 159.75 |
| 893930596 | Myrl Hills | Education & Reference | 356.85 |
| 3062833277 | Keven Wyman | Life | 477.91 |
P o e e e oo e e e e e m e e Fomm oo +
5 rows in set (0.02 sec)

EZ IR (2022-04-20 15:20:00 ) BYFIZRE, The Story of Droolius Caesar iX Z</NHIH& F9 100.0 T

FULEER, EREMXARBRZNE, FRMED FEL sQuIETHFXEBINIESEIT 150.0 7T,

UPDATE books SET price = 150 WHERE id = 3181093216;

BITERM:

Query OK, 1 row affected (0.00 sec)
Rows matched: 1 Changed: 1 Warnings: 0

HBEXERNERHNBEIIRE, RIIEBHLHKNT.

| 3181093216 | The Story of Droolius Caesar | Novel | 150.00 |
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| 1064253862 | Collin Rolfson Education & Reference | 92.85

| I
| 1748583991 | The Documentary of cat | Magazine | 159.75 |
| 893930596 | Myrl Hills | Education & Reference | 356.85 |
| 3062833277 | Keven Wyman | Life | 477.91 |
[ e g [ SR +

5 rows in set (0.01 sec)

MRRERBFERBITMIE, TULLTHIIEEET stale Read L E 1R BT LB L3 IR S 4018,
55 (A% — B IR S RO ER,

{BRIR7E Bookshop M FTEF HH, FERAF NG BRI, RNITRENMBHIREHITER, REAFPER
TEEREIFEIIE T 2R A FZRENAINIBES, FICAEE] stale Read BENI Rt — T RAMANBTHE,

7822 1BAIES

EsQLH, fREJBATE LR 8RIEIRIEAI S HRIN L AS OF TIMESTAMP <datetime> iBEA)EBEIEER ERZ
ATX AR BEI 18,

SELECT id, title, type, price FROM books AS OF TIMESTAMP '2022-04-20 15:20:00' ORDER BY published
~— _at DESC LIMIT 5;
GITERA
R R R et R +
| id | title | type | price |
[ e g [ SR +
| 3181093216 | The Story of Droolius Caesar | Novel | 100.00 |
| 1064253862 | Collin Rolfson | Education & Reference | 92.85 |
| 1748583991 | The Documentary of cat | Magazine | 159.75 |
| 893930596 | Myrl Hills | Education & Reference | 356.85 |
| 3062833277 | Keven Wyman | Life | 477.91 |
R R R R +
5 rows in set (0.01 sec)

PR TR EARRRRIRT B b, (RIE AT LA :

« AS OF TIMESTAMP NOW()- INTERVAL 10 SECOND FR/iZEY 10 ¥ RIS FHIEE,

- AS OF TIMESTAMP TIDB_BOUNDED_STALENESS('2016-10-08 16:45:26', '2016-10-08 16:45:29') ¥ 7/~ 1&
BY7E 2016 £F 10 B 8 H 16 52 45 53 26 #V 2| 29 FEUET [BSEE N R BT BEFTAVENIE,

« AS OF TIMESTAMP TIDB_BOUNDED_STALENESS(NOW()- INTERVAL 20 SECOND, NOW()) TR/RiEEX 20 #aiZIEL
EREY BB EIA R °] SEFT RV LR,

TEIEMRE, RERNE)BE EBACEE AL Pt T S a0aTE, tboh now() RRINBWEIR, SRR
RSN, FERNSE, B0 Now3) IBREIZED, #FEBESE wysoL XK,

T HAR IR N B E S R Bk O 253 1TRIU, BUREHIEMR ZBISWIREE —/\ERAYia), XESAT(E)
IR FGC Life Time (BKIA 10 228, BIRHIT GC BY, 45 LAZH gl (8] 2 %A (8] B EARY{EYE 7 GC safe Point, WNSR
=17 152BY GC Safe Point Z BIEUE, FEBUBESIRU THEIR:
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ERROR 9006 (HY000): GC life time is shorter than transaction duration...

MRLEHAREBR—PRRNET R, FAREESRINTHER:

ERROR 9006 (HY000): cannot set read timestamp to a future time.

7E Java PRIREIGD T :

public class BookDAO {

// Omit some code...

public List<Book> getTop5LatestBooks() throws SQLException {
List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;
"y
while (rs.next()) {
Book book = new Book();
book.setId(rs.getLong("id"));
book.setTitle(rs.getString("title"));
book.setType(rs.getString("type"));
book.setPrice(rs.getDouble("price"));
books.add(book);

}

return books;

public void updateBookPriceByID(Long id, Double price) throws SQLException {
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
UPDATE books SET price = ? WHERE id = ?;
"y
stmt.setDouble(1, price);
stmt.setlLong(2, id);
int affects = stmt.executeUpdate();
if (affects == 0) {
throw new SQLException("Failed to update the book with id: " + id);

public List<Book> getTop5LatestBooksWithStaleRead(Integer seconds) throws SQLException {
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List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
SELECT id, title, type, price FROM books AS OF TIMESTAMP NOW() - INTERVAL ? SECOND
< ORDER BY published_at DESC LIMIT 5;
"y
stmt.setInt(1, seconds);
ResultSet rs = stmt.executeQuery();
while (rs.next()) {
Book book = new Book();
book.setId(rs.getLong("id"));
book.setTitle(rs.getString("title"));
book.setType(rs.getString("type"));
book.setPrice(rs.getDouble("price"));
books.add(book);
}
} catch (SQLException e) {
if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 1105) {
System.out.println("WARN: cannot set read timestamp to a future time.");
} else if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 9006) {
System.out.println("WARN: GC life time is shorter than transaction duration.");
} else {

throw e;

+
return books;

List<Book> top5LatestBooks = bookDAO.getTop5LatestBooks();

if (top5LatestBooks.size() > 0) {
System.out.println("The latest book price (before update): " + top5LatestBooks.get(0).
> getPrice());

Book book = top5LatestBooks.get(0);
bookDAO .updateBookPriceByID(book.getId(), book.price + 10);

top5LatestBooks = bookDAO.getTop5LatestBooks();
System.out.println("The latest book price (after update): " + topSLatestBooks.get(0).getPrice
— )

// Use the stale read.
top5LatestBooks = bookDAO.getTop5LatestBooksWithStaleRead(5);
System.out.println("The latest book price (maybe stale): " + top5LatestBooks.get(0).getPrice
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// Try to stale read the data at the future time.
bookDAO.getTop5LatestBooksWithStaleRead(-5);

// Try to stale read the data before 20 minutes.
bookDAO.getTop5LatestBooksWithStaleRead(20 * 60);

BT 4R 0] AB 2181 stale Read BN E 7 E #2181 100.00 7T,

The latest book price (before update): 100.00
The latest book price (after update): 150.00

The latest book price (maybe stale): 100.00

WARN: cannot set read timestamp to a future time.

WARN: GC life time is shorter than transaction duration.

7.823 EEE5

11T START TRANSACTION READ ONLY AS OF TIMESTAMPiEf], {Re]UAAB— MEFHAEMREHNRIEES, %5
S ETFFRrIR a7 S A 8] RSB 5 £,

7E sQL FREY/RAIGN T :

START TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL 5 SECOND;
EiXBIT sqL ERRIPEERIMNHE, &I The Story of Droolius Caesar X AR FBIIMNIEIE R B # Z IRV HE 100.0 TT,
SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;
BITER R

R ket R B et L +
| id | title | type | price |
S o e e e oo - o e e oo Fomm oo +
| 3181093216 | The Story of Droolius Caesar | Novel | 100.00 |
| 1064253862 | Collin Rolfson | Education & Reference | 92.85 |
| 1748583991 | The Documentary of cat | Magazine | 159.75 |
| 893930596 | Myrl Hills | Education & Reference | 356.85 |
| 3062833277 | Keven Wyman | Life | 477.91 |
R et R et R +
5 rows in set (0.01 sec)

BE/ @ commnIT; BRIRRES, HFEFERRE, XATUEMZNEIEHEE:

R e R R +
| id | title | type | price |
B o e e e e e e meem oo - g [ S, +
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| 3181093216 | The Story of Droolius Caesar | Novel | 150.00 |
| 1064253862 | Collin Rolfson | Education & Reference | 92.85 |
| 1748583991 | The Documentary of cat | Magazine | 159.75 |
| 893930596 | Myrl Hills | Education & Reference | 356.85 |
| 3062833277 | Keven Wyman | Life | 477.91 |
S o e e e oo - o e e oo Fomm oo +

5 rows in set (0.01 sec)

fElava B, AIEEX—MESHTAZE, HHBESR?! stale Read Was S HERM T ETIE,

public static class StaleReadHelper {

public static void startTxnWithStaleRead(Connection conn, Integer seconds) throws
— SQLException {
conn.setAutoCommit(false);
PreparedStatement stmt = conn.prepareStatement(
"START TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL ? SECOND;"
);
stmt.setInt(1, seconds);

stmt.execute();

SRS 7E BookDAO Y HATE X — MBEITE L FF /2 stale Read LIEERY S5, EHZNBNRFNBETR, BEF
BEEWEERIARINAS OF TIMESTAMP,

public class BookDAO {
// Omit some code...

public List<Book> getTop5LatestBooksWithTxnStaleRead(Integer seconds) throws SQLException {
List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
// Start a read only transaction.

TxnHelper.startTxnWithStaleRead(conn, seconds);

Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;
"y
while (rs.next()) {
Book book = new Book();
book.setId(rs.getLong("id"));
book.setTitle(rs.getString("title"));
book.setType(rs.getString("type"));
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book.setPrice(rs.getDouble("price™));
books.add(book);

// Commit transaction.
conn.commit();
} catch (SQLException e) {

if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 1105) {
System.out.println("WARN: cannot set read timestamp to a future time.");

} else if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 9006) {
System.out.println("WARN: GC life time is shorter than transaction duration.");

} else {

throw e;

¥
return books;

List<Book> top5LatestBooks = bookDAO.getTop5LatestBooks();

if (top5SLatestBooks.size() > 0) {
System.out.println("The latest book price (before update): " + top5LatestBooks.get(0).
— getPrice());

Book book = topSLatestBooks.get(0);
bookDAO.updateBookPriceByID(book.getId(), book.price + 10);

top5LatestBooks = bookDAO.getTop5LatestBooks();
System.out.println("The latest book price (after update): " + topSLatestBooks.get(0).getPrice
— ());

// Use the stale read.

top5LatestBooks = bookDAO.getTop5LatestBooksWithTxnStaleRead(5);

System.out.println("The latest book price (maybe stale): " + top5LatestBooks.get(0).getPrice
— )

// After the stale read transaction is committed.

top5LatestBooks = bookDAO.getTop5LatestBooks();

System.out.println("The latest book price (after the transaction commit): " + top5LatestBooks
— .get(0).getPrice());

HMHER:

The latest book price (before update): 100.00
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The latest book price (after update): 150.00
The latest book price (maybe stale): 100.00
The latest book price (after the transaction commit): 150

18T SET TRANSACTION READ ONLY AS OF TIMESTAMP iBR], fREJAGHAIEZH T —INEZIRENETIERE
[AERERIZES, ZESBESETAIRHRA LAt B RIZEUA LR,

g0, =ICAEE FEIXA sQUIEE A BIE SRR R, 81T As oF TIMESTAWP iBA)FF /B AETS1EEN 5
FOEIRH S B3 Stale Read IIBE,

SET TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL 5 SECOND;

AUEEX—IMESZHNITERZE, BHBRES R stale Read UG L HRM LR TIE,

public static class TxnHelper {

public static void setTxnWithStaleRead(Connection conn, Integer seconds) throws SQLException
— A
PreparedStatement stmt = conn.prepareStatement(
"SET TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL ? SECOND;"
)i
stmt.setInt(1, seconds);

stmt.execute();

SRISTE BookDAO K HTE X — MBI E L FF B stale Read INEEIN TS, EH EZAEERFNPENR, BEER
BEEEIEAITRI0 AS OF TIMESTAMP,

public class BookDAO {
// Omit some code...

public List<Book> getTop5LatestBooksWithTxnStaleRead2(Integer seconds) throws SQLException {
List<Book> books = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
// Start a read only transaction.
conn.setAutoCommit(false);
StaleReadHelper.setTxnWithStaleRead(conn, seconds);

Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;
")

while (rs.next()) {

Book book = new Book();
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book.setId(rs.getLong("id"));
book.setTitle(rs.getString("title"));
book.setType(rs.getString("type"));

book.setPrice(rs.getDouble("price"));
books.add(book);

// Commit transaction.
conn.commit();
} catch (SQLException e) {

if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 1105) {
System.out.println("WARN: cannot set read timestamp to a future time.");

} else if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 9006) {
System.out.println("WARN: GC life time is shorter than transaction duration.");

} else {
throw e;

}

return books;

7824 £IEER5H

BRGTE tidb_read_staleness AT IRE HBIRIEAFIEEMA L IESTE, EHIBEE D int, ERER
SESSION,

ESIER S Stale Read

SET @@tidb_read_staleness="-5";

tegn, MRZBEMEIREN 5, FIBIFEERE S WRESEER, RIE kv 30& TiFlash B NFH ERE
B|HEAT, SRR AT HEFE— B E B,

X HAS1EEH AR Stale Read :

set @@tidb_read_staleness="";

£ Java FR/RIEATF -

public static class StaleReadHelper{

public static void enableStaleReadOnSession(Connection conn, Integer seconds) throws
< SQLException {
PreparedStatement stmt = conn.prepareStatement(
"SET @@tidb_read_staleness= ?;"
)i
stmt.setString(1, String.format("-%d", seconds));
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stmt.execute();

public static void disableStaleReadOnSession(Connection conn) throws SQLException {
PreparedStatement stmt = conn.prepareStatement(
"SET @@tidb_read_staleness=\"\";"
)
stmt.execute();

7825 I RFEE

+ Stale Read THEEHV{E A=
« & AS OF TIMESTAMP 1BiA152BN 7 52 41
« BT RA LT E tidb_read_staleness 15277 52 £41E

7.9 HTAP &iff

HTAP &2 Hybrid Transactional / Analytical Processing B4R S, ERENX L, BIBEFEFET ARIBE L FIH=IRIT,
AMmEEE S EEEZEEMW L] S A Transactional Processing F Analytical Processing ISRy, MEIREENRKR G E
S BB S IR IR E LAMERIENN SR E R, MR EN =] AR &ABR SO ETEREE, XAKE
ETEIBTEEREIR, iR ERERSMSIEHRITON,

EFINBUEEST, BNAEERELSSEIEMNITEMESIZ kv SEESIN 2= 095177455 2 TiFlash
HMEFMESIZ, FIBEITE (Row-Store) 5%1TZF (Columnar-Store) BN Z7E, BoIES, FRiFE—M, 1TEIE
LLEE ST oLTP IRILALIE, PUTEN ATEL S ITALIE olar IR IHIEBEML (L,

FEIZMEEETHP, EENATWNAHBEFIBRIEEN HTAP 8871, FEAFE— T M AUMAER HTAP BE
TIE RS LR

791 FIBES

FEFIRZE, MRPIBAEIET tiup demo AR S SAEIMAERRGIEIE, F190:

tiup demo bookshop prepare --users=200000 --books=500000 --authors=100000 --ratings=1000000 --
< orders=1000000 --host 127.0.0.1 --port 4000 --drop-tables

79.2 B

EERRIEER, BT RECERBFEEBZICRIVEE, EBFMENTEIHR, SHETDFWSINEEM,
AJREERENEBMNRIEETON, NERELEFLH#E-THEEFRE.
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EREREZNETHF, EENATHAERARSERRSTRBENRAER, EENEXNERZRT, K
AJRFAESIMREEWNNER LEAE—ITERSEHR. fdl: FEENE-—FARNITEENHLEBERT
2, WREABTABNAETRERIEAIT - RARER sun, ARH sun ERICEE—EAEBFIAEN
HHETLHIE.

AT HEAPEITIEES N, FEBIEESSEORKINE, EORB hE—ITHIREM THBEITRIE IR
e, AEATFEMNREENR, BHRBENBIBETHITRENARERERERSHABRITHRIE,

SRERHEM, BORYEEANFEREE -ERBEMEL:

SELECT
window_function() OVER ([partition_clause] [order_clause] [frame_clause]) AS alias
FROM

table_name

7.9.2.1 ORDER BY FHJ

fIan: TR AREE MR sun() BEH R IMIRREIMT E A BT RENHLEBHD

WITH orders_group_by_month AS (
SELECT DATE_FORMAT(ordered_at, '%Y-%c') AS month, COUNT(*) AS orders
FROM orders
WHERE book_id = 3461722937
GROUP BY 1
)
SELECT
month,
SUM(orders) OVER(ORDER BY month ASC) as acc
FROM orders_group_by_month
ORDER BY month ASC;

sum() BREXSTE OVER F A =i FRIEIT orDER BY FRIFEERVHEF AN IRIAF B HITRIM, RMAVERWT:

2015-11
2015-4
2015-8
2017-11
2017-5
2019-5

o N OO W N =

-
- O v

+
|
+
|
|
2012-1 |
|
|
|
|
|
|
|
|
|

—_
w
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| 2020-2 | 14 |
R R +

13 rows in set (0.01 sec)

SRR BUREEE — MEM RS (8], NN RITTREMTAERITAIAN, ErlUEmibEdrEEmR
RGBT BEIXARBHALITRIEKER,

7.9.2.2 PARTITION BY FfJ

PERTEFESR—5, RIREENHAREBBMAEITRIERKER, FEEEBXEREETIER—1N3
RITEEHITZI,

B]BAKIFH PARTITION BY FAIMBIEBAVERHITHLE, WARBLEEMWPBES IR ITENMITEAEITERT

=
==k

WITH orders_group_by_month AS (
SELECT
b.type AS book_type,
DATE_FORMAT (ordered_at, '%Y-%c') AS month,
COUNT(*) AS orders
FROM orders o
LEFT JOIN books b ON o.book_id = b.id
WHERE b.type IS NOT NULL
GROUP BY book_type, month
), acc AS (
SELECT
book_type,
month,
SUM(orders) OVER(PARTITION BY book_type ORDER BY book_type, month ASC) as acc
FROM orders_group_by_month
ORDER BY book_type, month ASC
)
SELECT * FROM acc;

ERERMT:

R il R et e +
| book_type | month | acc |
g Fomm e m o e - +
| Magazine | 2011-10 | 1|
| Magazine | 2011-8 | 2 |
| Magazine | 2012-5 | 3 |
| Magazine | 2013-1 | 4 |
| Magazine | 2013-6 | 5 |
| Novel | 2011-3 | 13 |
| Novel | 2011-4 | 14 |
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| Novel | 2011-6 | 15 |
| Novel | 2011-8 | 17 |
| Novel | 2012-1 | 18

| Novel | 2012-2 | 20 |
| Sports | 2021-4 | 49 |
| Sports | 2021-7 | 50 |
| Sports | 2022-4 | 51 |
e R e +
1500 rows in set (1.70 sec)

7923 IEREFOHRI
BRIEZ SN, FENBIRETIRE T —LIERSHE AL, sJUEIXLR LM ENFESITEN,

N, ERIEMNS TERETER, BENA T IFAISPHEIA row_number () REISEISRHT 5 TIHL AL IR EE
jjo

793 BREREH
LT BIBREN A TELAINOIRGIBIES A Hiaset, ARARREERH—AAD, FIBEER
BziRIE SR AR RRE R IES |2

7931 ARBIIFEIER

S BUEESIANERNEAMESIZ tikv B1TFHY, (ReIBOBE FiEAE HTAr BENET, EHITRES Bal, &
BTN sQL ¥ books 5 orders ZRi7wAM TiFlash I 7FEIZS :

ALTER TABLE books SET TIFLASH REPLICA 1;
ALTER TABLE orders SET TIFLASH REPLICA 1;

BE AT FER soL iBA ] AEB EI T I E 2 FRIAREE

SELECT * FROM information_schema.tiflash_replica WHERE TABLE_SCHEMA = 'bookshop' and TABLE_NAME =
—  'books';
SELECT * FROM information_schema.tiflash_replica WHERE TABLE_SCHEMA = 'bookshop' and TABLE_NAME =

— 'orders';

2 PROGRESS 7! Jg 1 YR/ REIFHE TR EIAZ] 100%, AVAILABLE 7l 1 RRBIARHFI AT,

R it R el Fomm - - R e ettt Fem - - ke +
| TABLE_SCHEMA | TABLE_NAME | TABLE_ID | REPLICA_COUNT | LOCATION_LABELS | AVAILABLE | PROGRESS |
[ R [ S Fomm e oo - R Sy R [ +
| bookshop | books | 143 | 1 | 1 1

Fem e - - R el L R et e et e e +

1 row in set (0.07 sec)

[ SRR A —— [ SR B oo S [ SR +

221



Tl E

| TABLE_SCHEMA | TABLE_NAME | TABLE_ID | REPLICA_COUNT | LOCATION_LABELS | AVAILABLE | PROGRESS |

1 row in set (0.07 sec)

BIRARINTERRZE, {ReICANEEER exPLAIN BAEE FEE OREFURM soL BITiHR, RE&LMMITI
XIEHFPBELRHIM T copltiflash] 4%, 1%BB TiFlash I ZBER B KRIFERT .,

BRHITRA sqL, BERERWMT:

g [ Fomm oo +
| book_type | month | acc |
R et R et e +
| Magazine | 2011-10 | 1|
| Magazine | 2011-8 | 2 |
| Magazine | 2012-5 | 3
| Magazine | 2013-1 | 4 |
| Magazine | 2013-6 | 5
| Novel | 2011-3 | 13 |
| Novel | 2011-4 | 14 |
| Novel | 2011-6 | 15 |
| Novel | 2011-8 | 17 |
| Novel | 2012-1 | 18

| Novel | 2012-2 | 20 |
| Sports | 2021-4 | 49 |
| Sports | 2021-7 | 50 |
| Sports | 2022-4 | 51 |
R e R e +
1500 rows in set (0.79 sec)

BE M ELRIRFRBITER, MERIER Trash MBBEEMEES TRAPEMEFA ( HBIESEKA,
RASEANEE ), XREANEEAEORZNEEFENRLEINBUEEITRREAM, BLETEMN K, 7
7709 TiFlash BAE S RGIBXEDITRUES BT E, T kv R, WNREEBET ERNR S| REHIF AT
ZEBMITRRY, FEEMEEHRSIEER, MEMBEENZFE—MREN Trassh MES2EL,

7932 IBEEIHG|IZE

REFIHIEEZERETHAMMAIEF (o) BENRBANGEIEREIDMEM Tifash BIE, BRE
PMERZH, MRFIEBMESRMIEE, BHEIREER optimizer Hints BRIAMIEE EWFTEARIMITSIE, B
ZEAMABNREGERAE, SBNAREFMEREL A,

ﬁﬂﬁ]kiﬁ?jtﬁﬁﬂgSQL"*ifESELECTiEfﬂEPﬂﬁfI}ﬁnt/*+ read_from_storage(engine_name[table_name])*/}EEE
ERNEEFEANERSIE,
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1. MNRMRBIRER T AR, RBIZNE Hints HARAY table_name B {X )9 alias_name, &M Hints
KK,
2. BIb, WRAHRFRIATNIRE read_from_storage Hint = A E21E Y,

WITH orders_group_by_month AS (
SELECT
/*+ read_from_storage(tikv[o]) */
b.type AS book_type,
DATE_FORMAT (ordered_at, '%Y-%c') AS month,
COUNT(*) AS orders
FROM orders o
LEFT JOIN books b ON o.book_id = b.id
WHERE b.type IS NOT NULL
GROUP BY book_type, month
), acc AS (
SELECT
book_type,
month,
SUM(orders) OVER(PARTITION BY book_type ORDER BY book_type, month ASC) as acc
FROM orders_group_by_month mo
ORDER BY book_type, month ASC

)
SELECT * FROM acc;

WNRARIBEIT EXPLAINIBERIEEF L sQL BHMITIHXI, (RS &I task TIPS EIAT IR coptiflash] F copltikv],
XEKRE TR EEIE XN BN RS ERAET T_§1'7§| EMNYFERSIZEREMEDNES. TE
IEHEIR, E A tiflash F tikv ZfES | ZBERTFARNTEY =, FTURMERRE Rz B AZE0,

R E] DAL S (5 A P B 200 12BN TiFlash Ny — 2 7 SRR BUR B N R R TiFlash fE A E1HS| 2

7.9.4 I REEI%

HTAP BRIE L F15r8
« HTAP S RAIRZRIER
- BOXRE

« {#H TiFlash
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8.1 B

FHBEESZFHTENDHAES, RREFIESEDNNESAMESIRE, AXEENRELINESHIE
g, FMESNENES, FSHRBRA, URAMESNAREIXAEIREIE,

8.1.1 RERZES)MEN

T HIBESEMRESESES: THROTBTNRAEFWEIIIEEMISINAE, 90 AUTO_RANDOM Xz AUTO_
<> INCREMENT 4552 BT, 2B IGETR. WEIER TiFlash B HTAP AR E RIEE,

8.1.2 BRIER
RKENRELINBIEEPNAERES, BERTENRERER— MR ESIIRHEIRE:
Bob 45 Alice 350K 20 Tk, HHZELVBERMRE:

+ Bob Mk R/ 20 JT,
« Alice P 3EA0 20 JT,

SSZTUBRU LR MREZABMITRII, BAEBRITEN, FoHMEFEHBRHIMIERL
{8 Fbookshop ZUBERAY users ', TERAIGAN—LEREIEIE:

INSERT INTO users (id, nickname, balance)
VALUES (2, 'Bob', 200);

INSERT INTO users (id, nickname, balance)
VALUES (1, 'Alice', 100);

W, BTN TESHAERSMEINEX:

BEGIN;
UPDATE users SET balance = balance - 20 WHERE nickname = 'Bob';
UPDATE users SET balance = balance + 20 WHERE nickname= 'Alice’;
COMMIT;

ERESMINGE, RMITAR:
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T2 2 =
8121 HRBEESH

EENMMABR—NHES, BErIUAER BEGIN iBR]), I PILAEFE START TRANSACTION iBH], MENEERE, 18
B

BEGIN;

START TRANSACTION;

FEBIRENIRARSEAREMES, Rr]ABRMEEABRIES:

BEGIN OPTIMISTIC;

FRENMES:

BEGIN PESSIMISTIC;

ARMITIU LIERIRS, ZHAT Session IERATF—NESHIFELNSE, MALARAREBEMERHRNES, BAB—
NS S,

8122 RBREL

comnIT FRRTRRFINBIBEESMESPETHMBENR. 15E:

COMMIT;

BRERWMESH, BRERNARERTERLIE comIT iR fEREIMNERIR, MRAAENBRREFIFNME
12, BICAREREMES.

8.123 [MERESH
ROLLBACK BRI TFEIZAH M EHAISESHAEEN, 18%:

ROLLBACK;

@2 Z BNk G, R RoLLBACK ERENESZZIG, Alice l Bob FIRENE AR K LT, HAIESHIAHIE
e — 2 HREH,

TRUNCATE TABLE ‘users’;

INSERT INTO ‘users’ (°id’, “nickname®, “balance’) VALUES (1, 'Alice', 100), (2, 'Bob', 200);

SELECT * FROM ‘users’;

R Fommmm oo +
| id | nickname | balance |
B i S R i +
| 1 | Alice | 100.00 |
| 2 | Bob | 200.00 |
P [ S +
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BEGIN;
UPDATE ‘“users” SET “balance’
UPDATE ‘“users”™ SET ‘“balance’
ROLLBACK;

‘balance’ - 20 WHERE “nickname ='Bob';
‘balance’™ + 20 WHERE “nickname ='Alice’;

SELECT * FROM ‘users’;

B i R R i +
| id | nickname | balance |
B Fom oo - +
| 1 | Alice | 100.00 |
| 2 | Bob | 200.00 |
R [ S +

MREFIRERTINKRA, BZBEMEIRIZES.

8.1.3 FEREL

ES5RBRANRBIRESSAIEMEM, Aap FRY ‘17, Blisolation, FEMIFIRESHIREL.

SQLR IRETENXN T 4 MIEE R/ 1% K12 3T (READ UNCOMMITTED), 1% E 32 3% (READ COMMITTED), B] 2 & i%
(REPEATABLE READ), AR{T{{ (SERIALIZABLE), 1¥ILFZ&:

Isolation Level Dirty Write Dirty Read Fuzzy Read Phantom
READ UNCOMMITTED Not Possible Possible Possible Possible
READ COMMITTED Not Possible Not possible Possible Possible
REPEATABLE READ Not Possible Not possible Not possible Possible
SERIALIZABLE Not Possible Not possible Not possible Not possible

EUBUEEEEE %1518 2 READ COMMITTED F[] REPEATABLE READ FITHPRE L5 :

mysql> SET TRANSACTION ISOLATION LEVEL READ UNCOMMITTED;

ERROR 8048 (HY000): The isolation level 'READ-UNCOMMITTED' is not supported. Set tidb_skip_
< 1isolation_level_check=1 to skip this error

mysql> SET TRANSACTION ISOLATION LEVEL READ COMMITTED;

Query OK, 0 rows affected (0.00 sec)

mysql> SET TRANSACTION ISOLATION LEVEL REPEATABLE READ;
Query OK, 0 rows affected (0.00 sec)

mysql> SET TRANSACTION ISOLATION LEVEL SERIALIZABLE;
ERROR 8048 (HY000): The isolation level 'SERIALIZABLE' is not supported. Set tidb_skip_isolation_

< level_check=1 to skip this error

R E SR T REBFRES (Snapshot Isolation, SI) R BIMI— M, A5 mysQL RFF—H, XiHER “AJEE
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o ZIRBRANANEFANS (fEEIZIEERA FivysqL R EEiEZEE NG, ESEDIBIRIL T EES

g
ZRER.

UI]I

82 RWMESFIEMES
BEMW, FUSSRUHFEREERR, BRHRFEEER, ENESRAFMEREELRRKESA, £=1dN
%E%&%ﬁﬁi%.Aﬁrﬁﬁ$i—E%%MﬁmwF,jﬁ%E 2,

TFRMESEERY, EREGHAREASWIGR, BAERRIABERIMNL, #R2/IEESEH, B
—HBHESHR, ERHRKNILERK,

EMESHIFLRW T HARESHNZR, Rl LSRN NTEEEIRNAMN, MEXEULERRIRNE
RENMFARESERAREREHRRINA TR, FTEMESEIREASNZRALERNSESLE

E;\QO
MNAREKINERENS, EMESEEN, EESEU. MANESTEE ZHNAREIRNSIREKIE,

T EAbookshop IR FRIRSEI — M BHGFRERFIMESHMEMBESHX FIUAR A IRS, WHRE
TERE:

1. BEGRE
2. BlEEiTE
ERENE

X=NMEEREFRILESHBANHELIBEM, AEEHRBRTERIENESR,

8.2.1 IEWM=ES
TEARBUEMESHAR, ARNEKERNTENMNEFPHLRIE—APITTE, BERISK 104, Bob IHE
T6&K, Aice LT axX, ANMNJLFR—BETEMITE, L, IABHNRKEEHZE,

HEASANEERNSAFPENBANBLN, FEEA—IMEXELSMERNR, XEFEH Java SRR
1TRYIERE M Hikaricp,

Golang B9 sq1.0B RH KL LK, THFIIAIMBEL,
HE—TATERFILREFESESHNITARE uil, FREUTRBEA:

package util

import (
"context"
"database/sql"
)

type TiDBSqlTx struct {
*sql.Tx

conn *sql.Conn

pessimistic bool
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func TiDBSqlBegin(db *sql.DB, pessimistic bool) (*TiDBSqlTx, error) {

ctx := context.Background()
conn, err := db.Conn(ctx)
if err != nil {

return nil, err

}
if pessimistic {
_, err = conn.ExecContext(ctx, "set @@tidb_txn_mode=?", "pessimistic")
} else {
_, err = conn.ExecContext(ctx, "set @@tidb_txn_mode=?", "optimistic")
¥
if err != nil {
return nil, err
}
tx, err := conn.BeginTx(ctx, nil)
if err != nil {
return nil, err
}
return &TiDBSqlTx{
conn: conn,
Tx: tx,
pessimistic: pessimistic,
}, nil

func (tx *TiDBSqlTx) Commit() error {
defer tx.conn.Close()

return tx.Tx.Commit()

func (tx *TiDBSqlTx) Rollback() error {
defer tx.conn.Close()
return tx.Tx.Rollback()

{&£F3 Python B mysqlclient Driver FH/E Z MERWRHAITRE, LIFZBAHFER, UMRIEHLRETS,

8.2.1.1 1. WEIRWME SR
&N

£ Java B, WNIRR(ER Maven fE R B EIE, 7E pom.xml Y <dependencies> TR, MALATHREIRSIA
HikaricP, FEBHEEITEBIR, RIAR BREMIESE, TEHY pom.xml T FTR:
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<?xml version="1.0" encoding="UTF-8"?>

<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
< 1instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/maven-4.0.0.
5 xsd">

<modelVersion>4.0.0</modelVersion>

<groupId>com.pingcap</groupId>
<artifactId>plain-java-txn</artifactId>

<version>0.0.1</version>
<name>plain-java-jdbc</name>

<properties>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<maven.compiler.source>17</maven.compiler.source>
<maven.compiler.target>17</maven.compiler.target>

</properties>

<dependencies>
<dependency>
<groupld>junit</groupld>
<artifactId>junit</artifactId>
<version>4.13.2</version>
<scope>test</scope>

</dependency>

<!-- https://mvnrepository.com/artifact/mysql/mysql-connector-java -->
<dependency>
<groupld>mysql</groupld>
<artifactId>mysql-connector-java</artifactId>
<version>8.0.28</version>

</dependency>

<dependency>
<groupId>com.zaxxer</groupId>
<artifactId>HikariCP</artifactId>
<version>5.0.1</version>
</dependency>

</dependencies>

<build>

<plugins>

<plugin>
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<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-assembly-plugin</artifactId>
<version>3.3.0</version>
<configuration>
<descriptorRefs>
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
<archive>
<manifest>
<mainClass>com.pingcap.txn.TxnExample</mainClass>
</manifest>

</archive>

</configuration>
<executions>
<execution>
<id>make-assembly</id>
<phase>package</phase>
<goals>
<goal>single</goal>
</goals>
</execution>
</executions>
</plugin>
</plugins>
</build>

</project>

Tl E

(%]
bE/E RS RS

package com.pingcap.txn;

import com.zaxxer.hikari.HikariDataSource;

import java.math.BigDecimal;
import java.sql.*;
import java.util.Arrays;

import java.util.concurrent.*;

public class TxnExample {
public static void main(String[] args) throws SQLException,
System.out.println(Arrays.toString(args));
int aliceQuantity = 0;
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int bobQuantity = 0;

for (String arg: args) {
if (arg.startsWith("ALICE_NUM")) {
aliceQuantity = Integer.parselnt(arg.replace("ALICE_NUM=", ""));

if (arg.startsWith("BOB_NUM")) {
bobQuantity = Integer.parselnt(arg.replace("BOB_NUM=", ""));

HikariDataSource ds = new HikariDataSource();

ds.setJdbcUrl("jdbc:mysql://localhost:4000/bookshop?useServerPrepStmts=true&
< cachePrepStmts=true");

ds.setUsername("root");

ds.setPassword("");

// prepare data
Connection connection = ds.getConnection();
createBook(connection, 1L, "Designing Data-Intensive Application", "Science & Technology"
.
Timestamp.valueOf("2018-09-01 00:00:00"), new BigDecimal(100), 10);
createUser(connection, 1L, "Bob", new BigDecimal(10000));

createUser(connection, 2L, "Alice", new BigDecimal(10000));

CountDownLatch countDownLatch = new CountDownlLatch(2);

ExecutorService threadPool = Executors.newFixedThreadPool(2);

final int finalBobQuantity = bobQuantity;
threadPool.execute(() -> {
buy(ds, 1, 1000L, 1L, 1L, finalBobQuantity);
countDownLatch.countDown();
i
final int finalAliceQuantity = aliceQuantity;
threadPool.execute(() -> {
buy(ds, 2, 1001L, 1L, 2L, finalAliceQuantity);
countDownLatch.countDown();
i

countDownLatch.await(5, TimeUnit.SECONDS);

public static void createUser(Connection connection, Long id, String nickname, BigDecimal

< balance) throws SQLException {
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PreparedStatement insert = connection.prepareStatement(

"INSERT INTO ‘users’ (°id’, “nickname’, “balance’) VALUES (?, ?, ?2)");
insert.setLong(1, id);
insert.setString(2, nickname);
insert.setBigDecimal(3, balance);

insert.executeUpdate();

public static void createBook(Connection connection, Long id, String title, String type,
<> Timestamp publishedAt, BigDecimal price, Integer stock) throws SQLException {
PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘books™ (°id", “title’, “type’, “published_at’, “price’, “stock’)
— values (?, ?2, 2, 2?2, 7?2, 2)");
insert.setLong(1, id);
insert.setString(2, title);
insert.setString(3, type);
insert.setTimestamp(4, publishedAt);
insert.setBigDecimal(5, price);

insert.setInt(6, stock);

insert.executeUpdate();

public static void buy (HikariDataSource ds, Integer threadID,
Long orderID, Long bookID, Long userID, Integer quantity) {
String txnComment = "/* txn " + threadID + " */ ";

try (Connection connection = ds.getConnection()) {
try {
connection.setAutoCommit(false);

connection.createStatement().executeUpdate(txnComment + "begin pessimistic");

// waiting for other thread ran the 'begin pessimistic' statement
TimeUnit.SECONDS.sleep(1);

BigDecimal price = null;

// read price of book

PreparedStatement selectBook = connection.prepareStatement(txnComment + "select
< price from books where id = ? for update");

selectBook.setLong(1, bookID);

ResultSet res = selectBook.executeQuery();

if (!res.next()) {
throw new RuntimeException("book not exist");

} else {
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price = res.getBigDecimal("price");

// update book

String updateBookSQL = "update "books® set stock = stock - ? where id = ? and
— stock - ? >= 0";

PreparedStatement updateBook = connection.prepareStatement(txnComment +
< updateBookSQL);

updateBook.setInt(1, quantity);

updateBook.setLong(2, bookID);

updateBook.setInt(3, quantity);

int affectedRows = updateBook.executeUpdate();

if (affectedRows == 0) {
// stock not enough, rollback
connection.createStatement().executeUpdate(txnComment + "rollback");

return;

// insert order

String insertOrderSQL = "insert into ‘orders’ ('id", "book_id", ‘user_id",
— quality’) values (?, ?, 2, 2)";

PreparedStatement insertOrder = connection.prepareStatement(txnComment +
<~ insertOrderSQL);

insertOrder.setLong(1, orderID);

insertOrder.setLong(2, bookID);

insertOrder.setLong(3, userID);

insertOrder.setInt(4, quantity);

insertOrder.executeUpdate();

// update user
String updateUserSQL = "update ‘users’ set ‘balance’ = ‘balance’ - ? where id = ?
— "
PreparedStatement updateUser = connection.prepareStatement(txnComment +
— updateUserSQL);
updateUser.setBigDecimal(1, price.multiply(new BigDecimal(quantity)));
updateUser.setlLong(2, userID);

updateUser.executeUpdate();

connection.createStatement().executeUpdate(txnComment + "commit");

} catch (Exception e) {
connection.createStatement().executeUpdate(txnComment + "rollback");
e.printStackTrace();

}
} catch (SQLException e) {
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e.printStackTrace();

BERE — MR T TR ERIEERIFR helper. go X F:

package main

import (
"context"
"database/sql"
"fmt"

“"time"
"github.com/go-sql-driver/mysql"

"github.com/pingcap-inc/tidb-example-golang/util"
"github.com/shopspring/decimal”

type TxnFunc func(txn *util.TiDBSqlTx) error

const (
ErrWriteConflict = 9007 // Transactions in TiKV encounter write conflicts.
ErrInfoSchemaChanged = 8028 // table schema changes

8002 // "SELECT FOR UPDATE" commit conflict

ErrTxnRetryable = 8022 // The transaction commit fails and has been rolled back

ErrForUpdateCantRetry

const retryTimes = 5

var retryErrorCodeSet = map[uinti6]interface{}{
ErrWriteConflict: nil,
ErrInfoSchemaChanged: nil,
ErrForUpdateCantRetry: nil,
ErrTxnRetryable: nil,

func runTxn(db *sql.DB, optimistic bool, optimisticRetryTimes int, txnFunc TxnFunc) {
txn, err := util.TiDBSqlBegin(db, !optimistic)
if err != nil {

panic(err)

err = txnFunc(txn)

if err != nil {
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txn.Rollback()

if mysqlErr, ok := err.(*mysql.MySQLError); ok && optimistic && optimisticRetryTimes != 0
o {
if _, retryableError := retryErrorCodeSet[mysqlErr.Number]; retryableError {
fmt.Printf("[runTxn] got a retryable error, rest time: %d\n",
<> optimisticRetryTimes-1)
runTxn(db, optimistic, optimisticRetryTimes-1, txnFunc)

return

fmt.Printf("[runTxn] got an error, rollback: %+v\n", err)
} else {
err = txn.Commit()
if mysqlErr, ok := err.(*mysql.MySQLError); ok && optimistic && optimisticRetryTimes != 0
s {
if _, retryableError := retryErrorCodeSet[mysqlErr.Number]; retryableError {
fmt.Printf("[runTxn] got a retryable error, rest time: %d\n",
< optimisticRetryTimes-1)

runTxn(db, optimistic, optimisticRetryTimes-1, txnFunc)

return
}
h
if err == nil {
fmt.Println("[runTxn] commit success")
+

func prepareData(db *sql.DB, optimistic bool) {
runTxn(db, optimistic, retryTimes, func(txn *util.TiDBSqlTx) error {
publishedAt, err := time.Parse("2006-01-02 15:04:05", "2018-09-01 00:00:00")
if err != nil {

return err

if err = createBook(txn, 1, "Designing Data-Intensive Application",
"Science & Technology", publishedAt, decimal.NewFromInt(100), 10); err != nil {

return err

}

if err = createUser(txn, 1, "Bob", decimal.NewFromInt(10000)); err != nil {
return err

}
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if err = createUser(txn, 2, "Alice", decimal.NewFromInt(10000)); err != nil {

return err

return nil
)

func buyPessimistic(db *sql.DB, goroutineID, orderID, bookID, userID, amount int) {
txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
if goroutineID != 1 {

txnComment = "\t" + txnComment

fmt.Printf("\nuser %d try to buy %d books(id: %d)\n", userID, amount, bookID)

runTxn(db, false, retryTimes, func(txn *util.TiDBSqlTx) error {

time.Sleep(time.Second)

// read the price of book
selectBookForUpdate := "select ‘price’ from books where id = ? for update"
bookRows, err := txn.Query(selectBookForUpdate, bookID)
if err != nil {
return err
}
fmt.Println(txnComment + selectBookForUpdate + " successful")
defer bookRows.Close()

price := decimal.NewFromInt(0)
if bookRows.Next() {

err = bookRows.Scan(&price)

if err != nil {
return err
}
} else {

return fmt.Errorf("book ID not exist")

}
bookRows.Close()

// update book

updateStock := "update ‘books® set stock = stock - ? where id = ? and stock - ? >= Q0"
result, err := txn.Exec(updateStock, amount, bookID, amount)
if err != nil {

return err
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}
fmt.Println(txnComment + updateStock + " successful")

affected, err := result.RowsAffected()
if err != nil {

return err

if affected == 0 {

return fmt.Errorf("stock not enough, rollback")

// insert order
insertOrder := "insert into ‘orders® (°id’, ‘book_id", ‘user_id", “quality’) values (?,

7,7, )"

if _, err := txn.Exec(insertOrder,
orderID, bookID, userID, amount); err != nil {
return err

}

fmt.Println(txnComment + insertOrder + " successful")

// update user

updateUser := "update ‘users’ set ‘“balance’ = ‘balance’ - ? where id = ?"
if _, err := txn.Exec(updateUser,
price.Mul(decimal.NewFromInt(int64(amount))), userID); err != nil {

return err

}

fmt.Println(txnComment + updateUser + " successful")

return nil

»

func buyOptimistic(db *sql.DB, goroutinelD, orderID, bookID, userID, amount int) {
txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
if goroutineID != 1 {

txnComment = "\t" + txnComment

fmt.Printf("\nuser %d try to buy %d books(id: %d)\n", userID, amount, bookID)

runTxn(db, true, retryTimes, func(txn *util.TiDBSqlTx) error {

time.Sleep(time.Second)

// read the price and stock of book
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selectBookForUpdate := "select “price’, ‘stock®™ from books where id = ? for update"

bookRows, err := txn.Query(selectBookForUpdate, bookID)
if err != nil {
return err
}
fmt.Println(txnComment + selectBookForUpdate + " successful")
defer bookRows.Close()

price, stock := decimal.NewFromInt(0), O
if bookRows.Next() {

err = bookRows.Scan(&price, &stock)

if err != nil {

return err

}
} else {

return fmt.Errorf("book ID not exist")
}
bookRows .Close()

if stock < amount {

return fmt.Errorf("book not enough")

// update book

updateStock := "update ‘books' set stock = stock - ? where id = ? and stock - ? >= Q0"
result, err := txn.Exec(updateStock, amount, bookID, amount)
if err != nil {

return err

}
fmt.Println(txnComment + updateStock +

successful")
affected, err := result.RowsAffected()

if err != nil {

return err

if affected == 0 {

return fmt.Errorf("stock not enough, rollback")

// insert order

insertOrder := "insert into ‘orders® ("id’, ‘“book_id", ‘user_id", “quality’) values (?,

— ?, ?, )"

if _, err := txn.Exec(insertOrder,

orderID, bookID, userID, amount); err != nil {
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}

fmt.Println(txnComment + insertOrder +

successful")

// update user

updateUser := "update ‘users’ set ‘“balance’ = ‘balance’ - ? where id = ?"
if _, err := txn.Exec(updateUser,
price.Mul(decimal.NewFromInt(int64(amount))), userID); err != nil {

return err

}
fmt.Println(txnComment + updateUser + " successful")

return nil

»

func createBook(txn *util.TiDBSqlTx, id int, title, bookType string,
publishedAt time.Time, price decimal.Decimal, stock int) error {
_, err := txn.ExecContext(context.Background(),
"INSERT INTO ‘books™ (“id", “title’, “type’, ‘published_at’, “price’, ‘stock’) values (?,
— ?,7?,7?,7?, )",

id, title, bookType, publishedAt, price, stock)

return err

func createUser(txn *util.TiDBSqlTx, id int, nickname string, balance decimal.Decimal) error {
_, err := txn.ExecContext(context.Background(),
"INSERT INTO ‘users® ('id°, “nickname’, ‘balance’) VALUES (?, ?, ?)",
id, nickname, balance)

return err

BHRE— 1B A main BT txn.go SKIAF helper.go, FEIRfAIBEAMGSITSE:

package main

import (
"database/sql"
"flag"
"fmt"
"sync"

)

func main() {

optimistic, alice, bob := parseParams()
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openDB("mysql", "root:@tcp(127.0.0.1:4000)/bookshop?charset=utf8mb4", func(db *sql.DB) {
prepareData(db, optimistic)
buy(db, optimistic, alice, bob)

i3]

func buy(db *sql.DB, optimistic bool, alice, bob int) {
buyFunc := buyOptimistic
if loptimistic {

buyFunc = buyPessimistic

wg := sync.WaitGroup{}
wg.Add(1)
go func() {
defer wg.Done()
buyFunc(db, 1, 1000, 1, 1, bob)
O

wg.Add(1)
go func() {

defer wg.Done()

buyFunc(db, 2, 1001, 1, 2, alice)
PO

wg.Wait()

func openDB(driverName, dataSourceName string, runnable func(db *sql.DB)) {

db, err := sql.Open(driverName, dataSourceName)
if err != nil {

panic(err)
}

defer db.Close()

runnable(db)

func parseParams() (optimistic bool, alice, bob int) {
flag.BoolVar(&optimistic, "o", false, "transaction is optimistic")
flag.IntVar(&alice, "a", 4, "Alice bought num")

flag.IntVar(&bob, "b", 6, "Bob bought num")

flag.Parse()
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fmt.Println(optimistic, alice, bob)

return optimistic, alice, bob

Golang I FH, BELZBERMES.

import time

import MySQLdb
import os
import datetime

from threading import Thread

REPEATABLE_ERROR_CODE_SET = {
9007, # Transactions in TiKV encounter write conflicts.
8028, # table schema changes
8002, # "SELECT FOR UPDATE" commit conflict

8022 # The transaction commit fails and has been rolled back

def create_connection():
return MySQLdb.connect(
host="127.0.0.1",
port=4000,
user="root",
password="",
database="bookshop",

autocommit=False

def prepare_data() -> None:
connection = create_connection()
with connection:
with connection.cursor() as cursor:
cursor.execute("INSERT INTO ‘“books™ ('id*, “title", “type’, “published_at’, ‘price’,
— “stock’) "

"values (%s, %s, %S, %S, %S, %s)",
(1, "Designing Data-Intensive Application", "Science & Technology",
datetime.datetime(2018, 9, 1), 100, 10))

cursor.executemany("INSERT INTO ‘users’ (' id’, ‘nickname’, “balance’) VALUES (%s, %s,
—  %s)",

[(1, "Bob", 10000), (2, "ALICE", 10000)])
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connection.commit()

def buy_optimistic(thread_id: int, order_id: int, book_id: int, user_id: int, amount: int,
optimistic_retry_times: int = 5) -> None:

connection = create_connection()

txn_log_header = f"/* txn {thread_id} */"
if thread_id != 1:
txn_log_header = "\t" + txn_log_header

with connection:
with connection.cursor() as cursor:
cursor.execute("BEGIN OPTIMISTIC™)
print(f'{txn_log_header} BEGIN OPTIMISTIC')
time.sleep(1)

try:

# read the price of book

select_book_for_update = "SELECT ‘price’, “stock’ FROM books WHERE id = %s FOR
— UPDATE"

cursor.execute(select_book_for_update, (book_id,))

book = cursor.fetchone()

if book is None:
raise Exception("book_id not exist™)

price, stock = book

print(f'{txn_log_header} {select_book_for_update} successful')

if stock < amount:

raise Exception("book not enough, rollback")

# update book

update_stock = "update ‘books' set stock = stock - %s where id = %s and stock - %
— s >= 0"

rows_affected = cursor.execute(update_stock, (amount, book_id, amount))

print(f'{txn_log_header} {update_stock} successful')

if rows_affected ==
raise Exception("stock not enough, rollback™")

# insert order
insert_order = "insert into ‘orders’ ('id’, ‘book_id', ‘user_id", ‘quality’)
— values (%s, %s, %s, %s)"

cursor.execute(insert_order, (order_id, book_id, user_id, amount))

print(f'{txn_log_header} {insert_order} successful')
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# update user

update_user = "update ‘users’ set “balance’ = ‘balance’ - %s where id = %s"
cursor.execute(update_user, (amount * price, user_id))
print(f'{txn_log_header} {update_user} successful')

except Exception as err:

connection.rollback()

print(f'something went wrong: {err}')
else:
# important here! you need deal the Exception from the TiDB
try:
connection.commit()
except MySQLdb.MySQLError as db_err:
code, desc = db_err.args
if code in REPEATABLE_ERROR_CODE_SET and optimistic_retry_times > 0:
print(f'retry, rest {optimistic_retry_times - 1} times, for {code} {desc}
— ")
buy_optimistic(thread_id, order_id, book_id, user_id, amount, optimistic_
— retry_times - 1)

def buy_pessimistic(thread_id: int, order_id: int, book_id: int, user_id: int, amount: int) ->
<~ None:

connection = create_connection()

txn_log_header = f"/* txn {thread_id} */"
if thread_id != 1:

txn_log_header = "\t" + txn_log_header

with connection:
with connection.cursor() as cursor:
cursor.execute("BEGIN PESSIMISTIC™")
print(f'{txn_log_header} BEGIN PESSIMISTIC')
time.sleep(1)

try:
# read the price of book
select_book_for_update = "SELECT “price’ FROM books WHERE id = %s FOR UPDATE"
cursor.execute(select_book_for_update, (book_id,))
book = cursor.fetchone()
if book is None:

raise Exception("book_id not exist")

price = book[0]
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print(f'{txn_log_header} {select_book_for_update} successful')

# update book

update_stock = "update ‘books® set stock = stock - %s where id = %s and stock - %
— s >= 0"

rows_affected = cursor.execute(update_stock, (amount, book_id, amount))

print(f'{txn_log_header} {update_stock} successful')

if rows_affected == 0:

raise Exception("stock not enough, rollback")

# insert order

insert_order = "insert into ‘orders’ ('id’, "book_id', ‘user_id", ‘quality’)
— values (%s, %S, %S, %s)"

cursor.execute(insert_order, (order_id, book_id, user_id, amount))

print(f'{txn_log_header} {insert_order} successful')

# update user
update_user = "update ‘users’ set “balance’ = ‘balance’ - %s where id = %s"
cursor.execute(update_user, (amount * price, user_id))

print(f'{txn_log_header} {update_user} successful')

except Exception as err:
connection.rollback()
print(f'something went wrong: {err}')
else:

connection.commit()

optimistic = os.environ.get('OPTIMISTIC")
alice = os.environ.get('ALICE")
bob = os.environ.get('BOB")

if not (optimistic and alice and bob):
raise Exception("please use \"OPTIMISTIC=<is_optimistic> ALICE=<alice_num> "

"BOB=<bob_num> python3 txn_example.py\" to start this script")
prepare_data()
if bool(optimistic) is True:

buy_func = buy_optimistic

else:

buy_func = buy_pessimistic

bob_thread = Thread(target=buy_func, kwargs={
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"thread_id": 1, "order_id": 1000, "book_id": 1,
alice_thread = Thread(target=buy_func, kwargs={
"thread_id": 2, "order_id": 1001, "book_id": 1,

bob_thread.start()
alice_thread.start()
bob_thread.join(timeout=10)
alice_thread.join(timeout=10)

"user_id": 1,

"user_id": 2,

Tl &R
int(bob)})

"amount":

"amount": int(alice)})

Python BB FH, ELBERMES,

8.2.1.2 2. iBITANBREBS=HIHIF
BITRGIRER:
Ejava qﬂ]ﬁﬁ'/ﬁﬁ'ﬁiﬁ"_ :

mvn clean package

java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=6

7E Golang BT/ RIGIFER :

go build -o bin/txn
./bin/txn -a 4 -b 6

= Python RiziTREIRER:

OPTIMISTIC=False ALICE=4 BOB=6 python3 txn_example.py

sQL Hi&:

/* txn 1 */ BEGIN PESSIMISTIC

/* txn 2 */ BEGIN PESSIMISTIC
/* txn 2 */ SELECT * FROM “books™ WHERE “id® = 1 FOR UPDATE
/* txn 2 */ UPDATE “books® SET “stock™ = “stock™ - 4 WHERE “id® = 1 AND ‘“stock’ - 4 >= 0
/* txn 2 */ INSERT INTO “orders” (°id’, ‘book_id", ‘user_id", ‘quality’) VALUES (1001, 1, 1,
< 4)
/* txn 2 */ UPDATE ‘users’ SET ‘balance’ = ‘“balance® - 400.0 WHERE ‘id" = 2
/* txn 2 */ COMMIT
/* txn 1 */ SELECT * FROM “books™ WHERE “id" = 1 FOR UPDATE
/* txn 1 */ UPDATE “books® SET ‘stock™ = “stock™ - 6 WHERE "id® = 1 AND “stock®™ - 6 >= 0
/* txn 1 */ INSERT INTO ‘orders’ ('id", ‘book_id", ‘user_id', “quality’) VALUES (1000, 1, 1, 6)
/* txn 1 */ UPDATE ‘users’ SET ‘balance’ = ‘“balance® - 600.0 WHERE “id" = 1
/* txn 1 */ COMMIT
BE, KE—TiTEE BPRENE. BREFIRER, HBHSm,
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mysql> SELECT * FROM “books";

oo
e I e T L T +---1
s

| id | title | type | published_at | stock
~ | price |

I
e I L T e T L +---q
—

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 0
< | 100.00 |

o
e I R L P +---q
—

1 row in set (0.00 sec)

mysql> SELECT * FROM orders;

R R et R et et et +
| id | book_id | user_id | quality | ordered_at

Fomm oo B S, [ S, Fomm o= o e e e +
| 1000 | 1 1 6 | 2022-04-19 10:58:12 |
| 1001 | 1 1| 4 | 2022-04-19 10:58:11 |
e R it R it R it et +

2 rows in set (0.01 sec)
mysql> SELECT * FROM users;

| id | balance | nickname |
R [ +
| 9400.00 | Bob |
| 9600.00 | Alice |
B i s R +

2 rows in set (0.00 sec)

8.2.1.3 3.1B1TRALEBS=RYAIF

FIABIEEEINA, MNREBHEFRIR 104, Bob MWL 7K, Aice WK 4AX, MAJLFENTE, £RE
=B ? S8 A LM FERMRERBRIINEFENR, RTRITE Bob ITLEM 6 TR 7:

BITRAIFER:
£ Java FIBTTRAIFE 7

mvn clean package

java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=7
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£ Golang FIBITRPIFER -

go build -o bin/txn
./bin/txn -a 4 -b 7

£ python BT T/RIGIFEFF :

OPTIMISTIC=False ALICE=4 BOB=7 python3 txn_example.py

/* txn 1 */ BEGIN PESSIMISTIC
/* txn 2 */ BEGIN PESSIMISTIC
/* txn 2 */ SELECT * FROM “books®™ WHERE “id" = 1 FOR UPDATE
/* txn 2 */ UPDATE “books® SET ‘stock™ = “stock™ - 4 WHERE "id® = 1 AND ‘stock’ - 4 >= 0
/* txn 2 */ INSERT INTO ‘orders’ ('id", ‘book_id", ‘user_id", ‘quality’) values (1001, 1, 1,
5 4)
/* txn 2 */ UPDATE ‘users’ SET “balance’™ = ‘balance’ - 400.0 WHERE “id" = 2
/* txn 2 */ COMMIT
/* txn 1 */ SELECT * FROM ‘books®™ WHERE "id® 1 FOR UPDATE
/* txn 1 */ UPDATE “books® SET ‘stock®™ = “stock™ - 7 WHERE “id® = 1 AND “stock™ - 7 >= 0
/* txn 1 */ ROLLBACK

BT txn 2 8EFFEBUERIER, TH T stock, txn 1 BEH affected_rows IRE{EF 0, FHAT rollback jfifE.

BRE—TTREIE. APREIAE. BBEFINRERL. Alice T8 4ARHBAIN, Bob N 7ERBKNY, EF
FIR 6 RIFETUHA,

mysql> SELECT * FROM books;

oo
S e o e e e m e e m - +---d
—

| id | title | type | published_at | stock
— | price |

oo
e A R L +---4
s

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 6
< | 100.00 |

oo
e I e e R L +---q
—

1 row in set (0.00 sec)

mysql> SELECT * FROM orders;

| 1001 | 1| 1 4 | 2022-04-19 11:03:03 |
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1 row in set (0.00 sec)

mysql> SELECT * FROM users;

F S [ - +
| id | balance | nickname |
B s s Femm - +
| 1 10000.00 | Bob |
9600.00 | Alice |

P Sy [ RSP +

2 rows in set (0.01 sec)

Tl E

822 FRWMESL

TEHABUAMESHAN, AAIMEERINTAIAFARIE—FSHEE, EMSESHRE—#,
BIERR 10K, Bob KT 6 A, Aice LT 4 A, MMAJLFE—BHEZTMITER, RE, IABIFRE

8.22.1 1. /ERWMEBZRH
EF Java R RINE SR
KBRS

package com.pingcap.txn.optimistic;

import com.zaxxer.hikari.HikariDataSource;
import java.math.BigDecimal;

import java.sql.*;

import java.util.Arrays;

import java.util.concurrent.*;

public class TxnExample {

public static void main(String[] args) throws SQLException, InterruptedException {

System.out.println(Arrays.toString(args));
int aliceQuantity = 0;
int bobQuantity = 0;

for (String arg: args) {
if (arg.startsWith("ALICE_NUM")) {

aliceQuantity = Integer.parselnt(arg.replace("ALICE_NUM=",

if (arg.startsWith("BOB_NUM")) {
bobQuantity = Integer.parselnt(arg.replace("BOB_NUM=",
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HikariDataSource ds = new HikariDataSource();

ds.setJdbcUrl("jdbc:mysql://localhost:4000/bookshop?useServerPrepStmts=true&
< cachePrepStmts=true");

ds.setUsername("root");

ds.setPassword("");

// prepare data
Connection connection = ds.getConnection();
createBook(connection, 1L, "Designing Data-Intensive Application", "Science & Technology"
—
Timestamp.valueOf("2018-09-01 00:00:00"), new BigDecimal(100), 10);
createUser(connection, 1L, "Bob", new BigDecimal(10000));

createUser(connection, 2L, "Alice", new BigDecimal(10000));

CountDownLatch countDownLatch = new CountDownlLatch(2);

ExecutorService threadPool = Executors.newFixedThreadPool(2);

final int finalBobQuantity = bobQuantity;
threadPool.execute(() -> {
buy(ds, 1, 1000L, 1L, 1L, finalBobQuantity, 5);
countDownLatch.countDown();
i
final int finalAliceQuantity = aliceQuantity;
threadPool.execute(() -> {
buy(ds, 2, 1001L, 1L, 2L, finalAliceQuantity, 5);
countDownLatch.countDown();
i

countDownLatch.await(5, TimeUnit.SECONDS);

public static void createUser(Connection connection, Long id, String nickname, BigDecimal
< balance) throws SQLException {
PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘users’ (°id’, “nickname®, “balance’) VALUES (?, ?, ?2)");
insert.setLong(1, id);
insert.setString(2, nickname);
insert.setBigDecimal(3, balance);

insert.executeUpdate();

public static void createBook(Connection connection, Long id, String title, String type,
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<> Timestamp publishedAt, BigDecimal price, Integer stock) throws SQLException {
PreparedStatement insert = connection.prepareStatement(

"INSERT INTO ‘books™ (°id", “title’, “type’, “published_at’, “price’, “stock’)
— values (?, ?, 2?2, 2?2, 2?2, 2)");
insert.setLong(1, id);
insert.setString(2, title);
insert.setString(3, type);
insert.setTimestamp(4, publishedAt);
insert.setBigDecimal(5, price);

insert.setInt(6, stock);

insert.executeUpdate();

public static void buy (HikariDataSource ds, Integer threadID, Long orderID, Long bookID,
Long userID, Integer quantity, Integer retryTimes) {
String txnComment = "/* txn " + threadID + " */ ";

try (Connection connection = ds.getConnection()) {
try {

connection.setAutoCommit(false);

connection.createStatement().executeUpdate(txnComment + "begin optimistic");

// waiting for other thread ran the 'begin optimistic' statement
TimeUnit.SECONDS.sleep(1);

BigDecimal price = null;

// read price of book
PreparedStatement selectBook = connection.prepareStatement(txnComment + "SELECT *
<~ FROM books where id = ? for update");
selectBook.setlLong(1, bookID);
ResultSet res = selectBook.executeQuery();
if (!res.next()) {
throw new RuntimeException("book not exist");
} else {
price = res.getBigDecimal("price");
int stock = res.getInt("stock");
if (stock < quantity) {

throw new RuntimeException("book not enough");

// update book
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String updateBookSQL = "update ‘books® set stock = stock - ? where id = ? and
— stock - ? >= 0";
PreparedStatement updateBook = connection.prepareStatement(txnComment +
< updateBookSQL);
updateBook.setInt(1, quantity);
updateBook.setlLong(2, bookID);
updateBook.setInt(3, quantity);
updateBook.executeUpdate();

// insert order

String insertOrderSQL = "insert into ‘orders’ ('id", “book_id", ‘user_id",
— quality’) values (?, ?, 2, 2)";

PreparedStatement insertOrder = connection.prepareStatement(txnComment +
< 1insertOrderSQL);

insertOrder.setlLong(1, orderID);

insertOrder.setlong(2, bookID);

insertOrder.setlLong(3, userID);

insertOrder.setInt(4, quantity);

insertOrder.executeUpdate();

// update user

String updateUserSQL = "update ‘users’ set “balance’ = ‘"balance’ - ? where id = ?
= ";

PreparedStatement updateUser = connection.prepareStatement(txnComment +
< updateUserSQL);

updateUser.setBigDecimal(1, price.multiply(new BigDecimal(quantity)));

updateUser.setlLong(2, userID);

updateUser.executeUpdate();

connection.createStatement().executeUpdate(txnComment + "commit");
} catch (Exception e) {
connection.createStatement().executeUpdate(txnComment + "rollback");

System.out.println("error occurred: " + e.getMessage());

if (e instanceof SQLException sqlException) {
switch (sqlException.getErrorCode()) {

// You can get all error codes at https://docs.pingcap.com/tidb/stable/
< error-codes

case 9007: // Transactions in TiKV encounter write conflicts.

case 8028: // table schema changes

case 8002: // "SELECT FOR UPDATE" commit conflict

case 8022: // The transaction commit fails and has been rolled back
if (retryTimes != 0) {

System.out.println("rest " + retryTimes + " times. retry for " +

~—» e.getMessage());
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buy(ds, threadID, orderID, bookID, userID, quantity, retryTimes -
— 1)

¥
} catch (SQLException e) {
e.printStackTrace();

BEEE Y
LE&E, 45 pom.xml BTN

<mainClass>com.pingcap.txn.TxnExample</mainClass>

B

<mainClass>com.pingcap.txn.optimistic.TxnExample</mainClass>

RiEE KRB LS80+,
Golang FEYR S A5 S 55 7~

WA FELZF T RMES, THFEN, TEEER.
Python T£4% 5 A5WL 55 55 7R 171 &=

B 5
FIBIFEEI T RMES, TEEN, JEEER.

8222 2. BITANFRBEZEMMIF
BITRBIRER:

£ Java PIBTTRAIREF:

mvn clean package

java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=6

£ Golang BT RHIFERF

go build -o bin/txn
./bin/txn -a 4 -b 6 -0 true

£ Python RGBT/ RGIFERR !

OPTIMISTIC=True ALICE=4 BOB=6 python3 txn_example.py

SQLIBAIHITIHFE:

/* txn 2 */ BEGIN OPTIMISTIC
/* txn 1 */ BEGIN OPTIMISTIC
/* txn 2 */ SELECT * FROM ‘books® WHERE “id® = 1 FOR UPDATE
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/* txn 2 */ UPDATE ‘books™ SET ‘stock® = “stock™ - 4 WHERE “id" = 1 AND “stock™ - 4 >= 0
/* txn 2 */ INSERT INTO ‘orders’ ('id", “book_id", ‘user_id", “quality’) VALUES (1001, 1, 1,
s 4)

‘balance” - 400.0 WHERE “id" = 2

/* txn 2 */ UPDATE ‘users® SET ‘balance’
/* txn 2 */ COMMIT
/* txn 1 */ SELECT * FROM ‘books™ WHERE “id"

1 for UPDATE

/* txn 1 */ UPDATE ‘books™ SET ‘stock®™ = “stock™ - 6 WHERE “id" = 1 AND “stock™ - 6 >= 0
/* txn 1 */ INSERT INTO “orders” ('id", ‘book_id', ‘user_id", ‘quality’) VALUES (1000, 1, 1, 6)
/* txn 1 */ UPDATE ‘users’ SET ‘balance’ = ‘balance’ - 600.0 WHERE “id" =1

retry 1 times for 9007 Write conflict, txnStartTS=432618733006225412, conflictStartTS
> =432618733006225411, conflictCommitTS=432618733006225414, key={tableID=126, handle=1}
< primary={tableID=114, indexID=1, indexValues={1, 1000, }} [try again later]

/* txn 1 */ BEGIN OPTIMISTIC

/* txn 1 */ SELECT * FROM “books™ WHERE “id® = 1 FOR UPDATE

/* txn 1 */ UPDATE ‘books™ SET ‘stock®™ = “stock®™ - 6 WHERE “id" = 1 AND “stock™ - 6 >= 0
/* txn 1 */ INSERT INTO ‘orders’ ('id", “book_id", ‘user_id’, “quality’) VALUES (1000, 1, 1, 6)
/* txn 1 */ UPDATE ‘users’ SET ‘balance’ = ‘balance’ - 600.0 WHERE “id" = 1

/* txn 1 */ COMMIT

ERMESENT, BTHRERSA—ELER, FEEENSESEN—1F, Bl affected_rows RFIBIFEA
BRRENITRI, FEEESEM—IEBEK, BIRLHN commmiBERTROFERFIMIANESZES
REBEHR,

M EE sqL BERMEL, BTRANESHEANIT, AERE—FIERMTIEN, txn 1 commm ZEMET
9007 Write conflict #&H, WFRMBESEHRR, ENAIRF]NHITLZEMER, Bl —RZERRMI,
RAPITERTESE:

mysql> SELECT * FROM books;

oo
sy g oo Fommdome Fommmmmo o +
—

| id | title | type | published_at | stock
~ | price |

I
b e o e e oo oo oo R G Fommmmo o +
—

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 0
~ | 100.00 |

o
ST oo oo LS Fommoooo - +
—

1 row in set (0.01 sec)

mysql> SELECT * FROM orders;

R R et R et et et +

| id | book_id | user_id | quality | ordered_at
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| 1000 | 1 1 6 | 2022-04-19 03:18:19 |
| 1001 | 1 1 4 | 2022-04-19 03:18:17 |

2 rows in set (0.01 sec)

mysql> SELECT * FROM users;

| 1 | 9400.00 | Bob |
| 9600.00 | Alice |

2 rows in set (0.00 sec)

8.2.2.3 3.1B1TRALEBS=RIAIF

BRE-—THRUESHHIEBSZ=MNGFE, NREBNEERR 104, Bob WXL 7K, Aice L 4A, BAJL
TEINTER, £REEEM?HESERAFIMESHFENRBRBRINER, RARTHE Bob WEHEMN 6
oAk 7:

BITRBIRERF:

£ Java FIBTTROIFEF

mvn clean package
java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM=7

£ Golang FIBfTRAIFER :

go build -o bin/txn
./bin/txn -a 4 -b 7 -0 true

£ python FIBTT/RIGIFZF :

OPTIMISTIC=True ALICE=4 BOB=7 python3 txn_example.py

/* txn 1 */ BEGIN OPTIMISTIC
/* txn 2 */ BEGIN OPTIMISTIC
/* txn 2 */ SELECT * FROM “books® WHERE “id® = 1 FOR UPDATE

/* txn 2 */ UPDATE ‘books® SET ‘stock™ = “stock™ - 4 WHERE "id® = 1 AND ‘stock’ - 4 >= 0

/* txn 2 */ INSERT INTO ‘orders’ ('id", ‘book_id", ‘user_id", “quality’) VALUES (1001, 1, 1,
< 4)

/* txn 2 */ UPDATE ‘users’ SET “balance’™ = ‘balance’ - 400.0 WHERE “id" = 2

/* txn 2 */ COMMIT
/* txn 1 */ SELECT * FROM ‘books® WHERE “id® = 1 FOR UPDATE
/* txn 1 */ UPDATE ‘books™ SET ‘stock® = “stock™ - 7 WHERE “id® = 1 AND “stock™ - 7 >= 0
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/* txn 1 */ INSERT INTO ‘orders’ ('id", ‘book_id", ‘user_id', “quality’) VALUES (1000, 1, 1, 7)

/* txn 1 */ UPDATE ‘users’ SET ‘balance’ = ‘“balance® - 700.0 WHERE “id" = 1

retry 1 times for 9007 Write conflict, txnStartTS=432619094333980675, conflictStartTS
> =432619094333980676, conflictCommitTS=432619094333980678, key={tableID=126, handle=1}
< primary={tableID=114, indexID=1, indexValues={1, 1000, }} [try again later]

/* txn 1 */ BEGIN OPTIMISTIC

/* txn 1 */ SELECT * FROM “books®™ WHERE “id" = 1 FOR UPDATE

Fail -> out of stock

/* txn 1 */ ROLLBACK

MEER soL BEFTUEL, F—RWITHTE PR, txn 1 ENARFEITTEIX, MKEEIMRIFIREN
tbgI, RREFATE, NMBIHME out of stock BELER,

mysql> SELECT * FROM books;

o
L e o e m e B pp—
SN

| id | title | type | published_at | stock
<~ | price

o
L e o e e e m e e - +---4
SN

| 1 | Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00 | 6
< | 100.00 |

oo
S e o e e e m e e m - +---d
SN

1 row in set (0.00 sec)

mysql> SELECT * FROM orders;

Fomm - Fom e [ S, Fom e - A +
| id | book_id | user_id | quality | ordered_at

e R it R it R it et +
| 1001 | 1] 1] 4 | 2022-04-19 03:41:16 |
Fomm oo Fomm oo Fomm oo Fomm oo oo e e e m e o +

1 row in set (0.00 sec)

mysql> SELECT * FROM users;

Fom e e o [ S +
| id | balance | nickname |
R et H el +
| 1 10000.00 | Bob |
9600.00 | Alice |
S [ S +

2 rows in set (0.00 sec)
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\Y V4 —_—
Tl 2 =
83 SR
RERE RN AT IR ERHESRE,

831 FREKR!

E R S IFRIPRE 52 RC (Read Committed ) 5 SI (Snapshot Isolation ), ELFR SI 5 RR ( Repeatable Read )
FRERANEREN,

ISOLATION LEVEL HIERARCHY

SERIALIZABLE
REPEATABLE READS SNAPSHOT ISOLATION

CURSOR STABILITY 1

READ COMMITTED

READ UNCOMMITTED

12: fRE A

8.3.2 SIE]UARARZ]iE

EENEIBEER S FRE R AP AT ARZ)1EFH (Phantom Reads), {B ANSI/ISO sQL ¥R /EHREY RR ANEE,
FriB411ER1E: ESAELREREEESI nRIERK, RAEESBRE T n FIERZIIMI m FiERHE
AT mENESESATHREMICR, SHESABRLREBERNELIME nm ERFESRBIER, LT
Zjiio

Blen: RAZIEG A BHIEETREZEMENBIRD I N AscoE E, BERAREIER B FAEX/NAY
RIBANT —REAKDHMICR, HEARBEAARNGERELAMTIE —RIERIERLR, MFHRLETLR
—#, XFRAULDIE,
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Yl 2 R
833 SINEERARERA

FREED s RBERANTEZRERFBRE (Write skew ), FEIER Select for update BER RS RF 7
"I%"o

Sr#FEREMIALKNESIZMTARERXWICE, BEXANSESSEEN FEHCIZRNEE,
RAHRRTES, NRIEEXMWCRZETFEENERSIESHRENIOR, BLRAERFRE

BAMF, RMPEENERS —ITELERLNEERERF. EREFRRANEX/LAELSG, BREARED
B—UEEAERSSR, EERURFMINNIDR (F13, NRMMNBECERT ), REELVE-IMESEX—
YRR 4R T 1,

MAELIMXFE—FENR, Alice 7 Bob EFAIEMEL. MABBIRNE, FUMTEREFR. FAENE,
ffitaFER — B R iR F U, FEARFREN — T XMIIE,

Java F2FRRAIGAF

package com.pingcap.txn.write.skew;

import com.zaxxer.hikari.HikariDataSource;

import java.sqgl.Connection;

import java.sql.PreparedStatement;

import java.sql.ResultSet;

import java.sql.SQLException;

import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

import java.util.concurrent.Semaphore;

public class EffectWriteSkew {
public static void main(String[] args) throws SQLException, InterruptedException {
HikariDataSource ds = new HikariDataSource();
ds.setJdbcUrl("jdbc:mysql://localhost:4000/test?useServerPrepStmts=true&cachePrepStmts=
— true");

ds.setUsername("root");

// prepare data

Connection connection = ds.getConnection();
createDoctorTable(connection);
createDoctor(connection, 1, "Alice", true, 123);
createDoctor(connection, 2, "Bob", true, 123);

createDoctor(connection, 3, "Carol", false, 123);

Semaphore txn1Pass = new Semaphore(0);

CountDownLatch countDownLatch = new CountDownLatch(2);

ExecutorService threadPool = Executors.newFixedThreadPool(2);
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threadPool.execute(() -> {
askForLeave(ds, txn1Pass, 1, 1);
countDownLatch.countDown();

)

threadPool.execute(() -> {
askForLeave(ds, txn1Pass, 2, 2);
countDownLatch.countDown();

IDF

countDownLatch.await();

public static void createDoctorTable(Connection connection) throws SQLException {
connection.createStatement().executeUpdate("CREATE TABLE “doctors™ (" +
" “id® int(11) NOT NULL," +
" ‘name” varchar(255) DEFAULT NULL," +
" ‘on_call® tinyint(1) DEFAULT NULL," +
" ‘shift_id® int(11) DEFAULT NULL," +
" PRIMARY KEY (“id")," +
" KEY “idx_shift_id® (“shift_id* )" +
" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin");

public static void createDoctor(Connection connection, Integer id, String name, Boolean
< onCall, Integer shiftID) throws SQLException {
PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘doctors® (°id’, “name’, ‘on_call’, “shift_id’) VALUES (2, ?, 2, ?2)"
)i
insert.setInt(1, id);
insert.setString(2, name);
insert.setBoolean(3, onCall);
insert.setInt(4, shiftID);

insert.executeUpdate();

public static void askForlLeave(HikariDataSource ds, Semaphore txn1Pass, Integer txnID,
< Integer doctorID) {
try(Connection connection = ds.getConnection()) {
try {
connection.setAutoCommit(false);

String comment = txnID == 2 ? " "o " o+ /% txn #{txn_id} */ ";

connection.createStatement().executeUpdate(comment + "BEGIN");
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// Txn 1 should be waiting until txn 2 is done.
if (txnID == 1) {

txn1Pass.acquire();

PreparedStatement currentOnCallQuery = connection.prepareStatement(comment +
"SELECT COUNT(*) AS ‘count’ FROM “doctors™ WHERE ‘on_call® = ? AND ‘shift
— _id® = ?");
currentOnCallQuery.setBoolean(1, true);
currentOnCallQuery.setInt(2, 123);
ResultSet res = currentOnCallQuery.executeQuery();

if (!res.next()) {
throw new RuntimeException("error query");
} else {
int count = res.getInt("count");
if (count >= 2) {
// If current on-call doctor has 2 or more, this doctor can leave
PreparedStatement insert = connection.prepareStatement( comment +
"UPDATE ‘“doctors’™ SET ‘on_call® = ? WHERE “id® = ? AND “shift_id"
— = 7");
insert.setBoolean(1, false);
insert.setInt(2, doctorID);
insert.setInt(3, 123);
insert.executeUpdate();

connection.commit();
} else {

throw new RuntimeException("At least one doctor is on call");

// Txn 2 is done. Let txn 1 run again.
if (txnID == 2) {
txn1Pass.release();

}

} catch (Exception e) {
// If got any error, you should roll back, data is priceless
connection.rollback();
e.printStackTrace();

}

} catch (SQLException e) {
e.printStackTrace();
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£ Golang 1, B, HER—ATERFIHREEFESESHNITARE uil, BEHREATNA:

package main

import (
"database/sql"
" fmt "

usyncu

"github.com/pingcap-inc/tidb-example-golang/util"

_ "github.com/go-sql-driver/mysql”

func main() {

openDB("mysql", "root:@tcp(127.0.0.1:4000)/test", func(db *sql.DB) {

writeSkew(db)
)

func openDB(driverName, dataSourceName string, runnable func(db *sql.DB)) {

db, err := sql.Open(driverName, dataSourceName)
if err != nil {

panic(err)
b

defer db.Close()

runnable(db)

func writeSkew(db *sql.DB) {
err := prepareData(db)
if err != nil {

panic(err)

waitingChan, waitGroup := make(chan bool), sync.WaitGroup{}

waitGroup.Add(1)
go func() {
defer waitGroup.Done()
err = askForLeave(db, waitingChan, 1, 1)

if err != nil {
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T E x
panic(err)

O

waitGroup.Add(1)

go func() {
defer waitGroup.Done()
err = askForLeave(db, waitingChan, 2, 2)
if err != nil {

panic(err)
@)

waitGroup.Wait()

func askForLeave(db *sql.DB, waitingChan chan bool, goroutineID, doctorID int) error {
txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
if goroutineID != 1 {
txnComment = "\t" + txnComment

txn, err := util.TiDBSqlBegin(db, true)
if err != nil {
return err

}

fmt.Println(txnComment + "start txn")

// Txn 1 should be waiting until txn 2 is done.
if goroutineID == 1 {

<-waitingChan

}
txnFunc := func() error {
queryCurrentOnCall := "SELECT COUNT(*) AS “count® FROM “doctors’ WHERE “on_call® = ? AND
< ‘shift_id® = ?"
rows, err := txn.Query(queryCurrentOnCall, true, 123)
if err != nil {

return err
b
defer rows.Close()

fmt.Println(txnComment + queryCurrentOnCall + " successful")

count := 0
if rows.Next() {
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err = rows.Scan(&count)

if err != nil {

return err

i
rows.Close()

if count < 2 {

return fmt.Errorf("at least one doctor is on call")

}
shift := "UPDATE ‘doctors® SET ‘on_call® = ? WHERE “id" = ? AND “shift_id® = ?"
_, err = txn.Exec(shift, false, doctorID, 123)
if err == nil {
fmt.Println(txnComment + shift + " successful")
+

return err

err = txnFunc()
if err == nil {
txn.Commit()
fmt.Println("[runTxn] commit success")
} else {
txn.Rollback()
fmt.Printf("[runTxn] got an error, rollback: %tv\n", err)

// Txn 2 is done. Let txn 1 run again.
if goroutineID == 2 {

waitingChan <- true

return nil

func prepareData(db *sql.DB) error {
err := createDoctorTable(db)
if err != nil {

return err

err = createDoctor(db, 1, "Alice", true, 123)

if err != nil {

return err

262



Tl E

}
err = createDoctor(db, 2, "Bob", true, 123)
if err != nil {
return err
¥
err = createDoctor(db, 3, "Carol", false, 123)
if err != nil {
return err
¥

return nil

func createDoctorTable(db *sql.DB) error {
_, err := db.Exec("CREATE TABLE IF NOT EXISTS ‘“doctors’™ (" +

" *id® int(11) NOT NULL," +
" “name’ varchar(255) DEFAULT NULL," +
" ‘on_call® tinyint(1) DEFAULT NULL," +
" ‘shift_id"® int(11) DEFAULT NULL," +
" PRIMARY KEY (“id*)," +
" KEY “idx_shift_id® (“shift_id )" +
" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin")

return err

func createDoctor(db *sql.DB, id int, name string, onCall bool, shiftID int) error {
err := db.Exec("INSERT INTO ‘doctors” ('id", "name’, ‘on_call’, ‘shift_id") VALUES (?, ?,

—_

— 7, )",
id, name, onCall, shiftID)
return err
}
sQL HiE:

/* txn 1 */ BEGIN
/* txn 2 */ BEGIN
/* txn 2 */ SELECT COUNT(*) as ‘count® FROM ‘doctors® WHERE “on_call® = 1 AND “shift_id® =
— 123
/* txn 2 */ UPDATE ‘doctors® SET ‘on_call® = 0 WHERE “id® = 2 AND “shift_id® = 123
/* txn 2 */ COMMIT
/* txn 1 */ SELECT COUNT(*) AS ‘count® FROM “doctors® WHERE ‘on_call® = 1 and “shift_id® = 123
/* txn 1 */ UPDATE ‘doctors”™ SET ‘on_call® = 0 WHERE “id® = 1 AND “shift_id® = 123
/* txn 1 */ COMMIT

mysql> SELECT * FROM doctors;
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| id | name | on_call | shift_id |
R R it Fom - - +
| 1 | Alice | 0 | 123 |
| 2| Bob | 0 | 123 |
| 3] Carol | 0 | 123 |
R e e Fom - - +

Tl E

ERNESH, VAEERERRAEMAISU EMNESIETEEY; NREMNIE, EMRBE—RBEELIUNEZS
HRYE, RTHUEECRRERE, MXIEEIRE 2, FTUENESEHEANT —IME, Aice EFIECH
IBRIRYET, M Bob BT —HMEE, MNESTRINRERT, MELKEELENT, ERTELE R
ELFEEVIFNER, TE (BIFHB (Designing Data-Intensive Application) ) B8 7 EfR & L£RIE R

Alice:

O begin transaction name

on_call

O currently_on_call = ( Alice  true

select count(*) from doctors Bob true
where on_call = true

Carol false

and shift_id = 1234
)

Now currently_on_call =2

O if (currently_on_call >=2) {

Alice false

update doctors

set on_call =false

where name ="Alice’

and shift_id = 1234
}

Y . .
(.5 commit transaction

0O begin transaction

Y
C

e

4
D)

name on_call

Alice false J

Bob false 1

Carol false O commit transaction

Bob:

currently_on_call = (
select count(*) from doctors
where on_call = true
and shift_id =1234

)

Now currently_on_call =2

if (currently_on_call >= 2) {
update doctors
set on_call =false
where name ='Bob’
and shift_id = 1234

13: Write Skew

MEENRBIFER, {FF3 SELECT FOR UPDATE K7 RS (Rl o) &l :
Java A SELECT FOR UPDATE 3R 52 ARE {mft o] BRI RBIG0TF :

package com.pingcap.txn.write.skew;

import com.zaxxer.hikari.HikariDataSource;
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import java.sql.Connection;

import java.sql.PreparedStatement;

import java.sql.ResultSet;

import java.sql.SQLException;

import java.util.concurrent.CountDownLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

import java.util.concurrent.Semaphore;

public class EffectWriteSkew {
public static void main(String[] args) throws SQLException, InterruptedException {
HikariDataSource ds = new HikariDataSource();
ds.setJdbcUrl("jdbc:mysql://localhost:4000/test?useServerPrepStmts=true&cachePrepStmts=
— true");

ds.setUsername("root");

// prepare data

Connection connection = ds.getConnection();
createDoctorTable(connection);
createDoctor(connection, 1, "Alice", true, 123);
createDoctor(connection, 2, "Bob", true, 123);

createDoctor(connection, 3, "Carol", false, 123);

Semaphore txn1Pass = new Semaphore(0);
CountDownLatch countDownLatch = new CountDownLatch(2);

ExecutorService threadPool = Executors.newFixedThreadPool(2);

threadPool.execute(() -> {
askForLeave(ds, txn1Pass, 1, 1);
countDownLatch.countDown();

)

threadPool.execute(() -> {
askForLeave(ds, txn1Pass, 2, 2);
countDownLatch.countDown();

IDF

countDownLatch.await();

public static void createDoctorTable(Connection connection) throws SQLException {
connection.createStatement().executeUpdate("CREATE TABLE ‘doctors™ (" +
" “id® int(11) NOT NULL," +
" ‘name” varchar(255) DEFAULT NULL," +
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" ‘on_call® tinyint(1) DEFAULT NULL," +

" “shift_id® int(11) DEFAULT NULL," +

" PRIMARY KEY (“id")," +

" KEY “idx_shift_id® (“shift_id )" +

" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin");

public static void createDoctor(Connection connection, Integer id, String name, Boolean
< onCall, Integer shiftID) throws SQLException {
PreparedStatement insert = connection.prepareStatement(
"INSERT INTO ‘doctors® (°id’, “name’, ‘on_call’, “shift_id’) VALUES (2, ?, 2, ?2)"
)i
insert.setInt(1, id);
insert.setString(2, name);
insert.setBoolean(3, onCall);
insert.setInt(4, shiftID);
insert.executeUpdate();

public static void askForlLeave(HikariDataSource ds, Semaphore txn1Pass, Integer txnID,
< Integer doctorID) {
try(Connection connection = ds.getConnection()) {
try {
connection.setAutoCommit(false);

String comment = txnID == 2 ? " "o "M+ /% txn #{txn_id} */ ";

connection.createStatement().executeUpdate(comment + "BEGIN");

// Txn 1 should be waiting until txn 2 is done.
if (txnID == 1) {

txn1Pass.acquire();

PreparedStatement currentOnCallQuery = connection.prepareStatement(comment +
"SELECT COUNT(*) AS “count® FROM “doctors’™ WHERE ‘on_call® = ? AND “shift
< _id" = ? FOR UPDATE");
currentOnCallQuery.setBoolean(1, true);
currentOnCallQuery.setInt(2, 123);
ResultSet res = currentOnCallQuery.executeQuery();

if (!res.next()) {

throw new RuntimeException("error query");
} else {

int count = res.getInt("count");

if (count >= 2) {
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// If current on-call doctor has 2 or more, this doctor can leave
PreparedStatement insert = connection.prepareStatement( comment +
"UPDATE ‘“doctors’ SET ‘on_call® = ? WHERE “id® = ? AND “shift_id"
— =72");
insert.setBoolean(1, false);
insert.setInt(2, doctorID);

insert.setInt(3, 123);

insert.executeUpdate();

connection.commit();
} else {

throw new RuntimeException("At least one doctor is on call");

// Txn 2 is done. Let txn 1 run again.
if (txnID == 2) {
txn1Pass.release();

}

} catch (Exception e) {
// If got any error, you should roll back, data is priceless
connection.rollback();
e.printStackTrace();

}

} catch (SQLException e) {
e.printStackTrace();

Golang {88 SELECT FOR UPDATE R fRE fR#} el A /REIGNT :

package main

import (
"database/sql"
" fmt "
"sync"
"github.com/pingcap-inc/tidb-example-golang/util"
_ "github.com/go-sql-driver/mysql"

func main() {
openDB("mysql", "root:@tcp(127.0.0.1:4000)/test", func(db *sql.DB) {
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writeSkew(db)

»

func openDB(driverName, dataSourceName string, runnable func(db *sql.DB)) {

db, err := sql.Open(driverName, dataSourceName)
if err != nil {

panic(err)
¥

defer db.Close()

runnable(db)

func writeSkew(db *sql.DB) {
err := prepareData(db)
if err != nil {

panic(err)

waitingChan, waitGroup := make(chan bool), sync.WaitGroup{}

waitGroup.Add(1)

go func() {
defer waitGroup.Done()
err = askForLeave(db, waitingChan, 1, 1)
if err != nil {

panic(err)

O

waitGroup.Add(1)

go func() {
defer waitGroup.Done()
err = askForLeave(db, waitingChan, 2, 2)
if err != nil {

panic(err)

O

waitGroup.Wait()

func askForLeave(db *sql.DB, waitingChan chan bool, goroutineID, doctorID int) error {
txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
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if goroutineID != 1 {
txnComment = "\t" + txnComment

txn, err := util.TiDBSqlBegin(db, true)
if err != nil {
return err

}

fmt.Println(txnComment + "start txn")

// Txn 1 should be waiting until txn 2 is done.
if goroutineID == 1 {

<-waitingChan

txnFunc := func() error {

queryCurrentOnCall := "SELECT COUNT(*) AS “count® FROM “doctors® WHERE “on_call® = ? AND
< ‘shift_id® = ?"

rows, err := txn.Query(queryCurrentOnCall, true, 123)

if err != nil {
return err

}

defer rows.Close()

fmt.Println(txnComment + queryCurrentOnCall + " successful")

count := 0

if rows.Next() {
err = rows.Scan(&count)
if err != nil {

return err

i
rows.Close()

if count < 2 {

return fmt.Errorf("at least one doctor is on call")

shift := "UPDATE ‘doctors® SET ‘on_call® = ? WHERE “id" = ? AND “shift_id®™ = ?"
txn.Exec(shift, false, doctorID, 123)

_, err
if err == nil {

fmt.Println(txnComment + shift + " successful")
+

return err
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err = txnFunc()
if err == nil {

txn.Commit()

fmt.Println("[runTxn] commit success")
} else {

txn.Rollback()

fmt.Printf("[runTxn] got an error, rollback: %tv\n", err)

// Txn 2 is done. Let txn 1 run again.
if goroutineID == 2 {

waitingChan <- true
return nil

func prepareData(db *sql.DB) error {
err := createDoctorTable(db)
if err != nil {

return err

err = createDoctor(db, 1, "Alice", true, 123)
if err != nil {

return err

}
err = createDoctor(db, 2, "Bob", true, 123)
if err != nil {
return err
}
err = createDoctor(db, 3, "Carol", false, 123)
if err != nil {
return err
¥
return nil

func createDoctorTable(db *sql.DB) error {
_, err := db.Exec("CREATE TABLE IF NOT EXISTS ‘doctors’ (" +
" “id® int(11) NOT NULL," +
" “name’ varchar(255) DEFAULT NULL," +
" ‘on_call® tinyint(1) DEFAULT NULL," +
" ‘shift_id"® int(11) DEFAULT NULL," +
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" PRIMARY KEY ('id")," +
" KEY “idx_shift_id® (“shift_id")" +
" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin")

return err

func createDoctor(db *sql.DB, id int, name string, onCall bool, shiftID int) error {
err := db.Exec("INSERT INTO ‘doctors” ('id", "name’, ‘on_call®, ‘shift_id") VALUES (?, ?,

—_

— 7, )",
id, name, onCall, shiftID)
return err
}
sqL B :

/* txn 1 */ BEGIN
/* txn 2 */ BEGIN
/* txn 2 */ SELECT COUNT(*) AS ‘count® FROM ‘doctors’® WHERE on_call = 1 AND ‘shift_id® = 123
< FOR UPDATE
/* txn 2 */ UPDATE ‘doctors’ SET on_call = 0 WHERE “id® = 2 AND ‘shift_id® = 123
/* txn 2 */ COMMIT
/* txn 1 */ SELECT COUNT(*) AS ‘count® FROM ‘doctors® WHERE ‘on_call® = 1 FOR UPDATE
At least one doctor is on call
/* txn 1 */ ROLLBACK

RITER

mysql> SELECT * FROM doctors;

B R Sy Fomm oo Fomm e m oo +
| id | name | on_call | shift_id |
Fom e oo oo [ S [ S, +
| 1 | Alice | 1 123 |
| 2 | Bob | 0 | 123 |
| 3 | Carol | 0 | 123 |
Fom et oo [ S Fommm e +

8.3.4 X savepoint FIERESR SIS

Spring 2 #3589 PROPAGATION_NESTED BIE 1T A B —MNREMES, ERHIIES 2 MU BN —1MNFE
2, REESHBISIETE— savepoint, INRIMEBSHMITEM, BESESERE savepoint BIRS, BRE
ESRIIEESH—29, CEAEIIEESRERMN—EHIIER., TERGIERT savepoint HLH:

mysql> BEGIN;

mysql> INSERT INTO T2 VALUES(100);
mysql> SAVEPOINT svp1;

mysql> INSERT INTO T2 VALUES(200);
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mysql> ROLLBACK TO SAVEPOINT svp1;
mysql> RELEASE SAVEPOINT svp1;

mysql> COMMIT;
mysql> SELECT * FROM T2;

8.3.5 KESRH
EARRNRERFIESHKRD, FINBIBENBENESHA/NERE, XERFIZRE v EH, RBRTESQLE

HEViE, BERFE—ITHIESME A— N kventry, BZ—1NR5|, BRIEIM—Kventry, FTEAXMESHIRZ
MRTE SQL ZEZ:

- RRXBITIERBE R 120MB,
- TERMNRKENESEFE N 1068,

HINER, TRBR/NREIERITHIRS, TEZBERESMITURER, FIIEREMImRIDALF ST key
BIFFH, EERMEHME, AT EMEARIRM, EiNE 100 ~ 50 ITEA—IMES,

8.3.6 BEENIEZIHY SELECT FOR UPDATE iBAI RN Hi

B &R 3 N AY SELECT FOR UPDATE B RIAS DB, MR TEIFfR:
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ct * from ttlock;

-+
et (0.00 sec)

rom ttlock where id=3 for update nowait;

(HY000): Statement af e 1o 1d not be acquired immediately and NOWAIT is set

tidb_version()

it Branch:
ITC Build Time

14: T IEREFPBIER

XZEHH5S mysoL RESHIH T,
] BB 2 0BT BEGIN; coMMIT; fE/Ri%(0])5R,

8.4 EZFWIRAIE

FENBERASE S ERBR I EIRFLIEDE,

=

8.4.1 BB

NRNAREFEE FTEBEIRA, RRIBE T IEHcE:

ERROR 1213: Deadlock found when trying to get lock; try restarting transaction

HEANKRLALEMES, WASESENABRKRELISFEMHISEANBIRFEARA—, EMETFSEHERE,
M “TEB” . X ELAbookshop FHEEEHHY books Tr F /R fll/E RIEH :

5548 books "RAIE A 2 FZEURE:

INSERT INTO books (id, title, stock, published_at) VALUES (1, 'book-1', 10, now()), (2, 'book-2',
— 10, now());

FEEMESRAT, B2 MEFPEDFIMITUTIER, MBRITEH:
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UPDATE books SET stock=stock-1 WHERE id=1;
UPDATE books SET stock=stock-1 WHERE id=2;
UPDATE books SET stock=stock-1 WHERE id=2; - TR #PHE
UPDATE books SET stock=stock-1 WHERE id=1; - 182l| Deadlock £&i%

EEFG -8 BREBIEIRG, FHUMIBEESBED ROLLBAK B -8 PSS, AREF K -A RMZE id=2 B9
BRERMSWITAIN, BT comrt BIR] 2R M LAIE S IRIE,

8.4.11 BRARFAR1: BHRIEH

ATRREFREEFMEE, PJLUBIT AR SiBEEE schema 1%1T, RENNAEmE EIEH, FI30 LM
RlF, MNREFIE -8 HAIE iR -A BEMFAWENF, BEBELE id=1 B9H, BX id=2B9H, elblEs
TERIT :

ZP0 A BN 8
BEGIN
BEGIN;

UPDATE books SET stock=stock-1 WHERE id=1;

UPDATE books SET stock=stock-1 WHERE id=1; - IITSHPEE, HES A THEBESENIT
UPDATE books SET stock=stock-1 WHERE id=2;

UPDATE books SET stock=stock-1 WHERE id=2;
COMMIT;

COMMIT;

REEEA R 2 A, tEERRIED, MARTHERES:

UPDATE books SET stock=stock-1 WHERE id IN (1, 2);

84.12 FRIRAFR2: HNESHE

MREXGHEHR2—TRMIES, hEBERED., EFRENEGHNE, FSHNEXNNRFEHELHNRES
E&o

8413 fRRAE3: EHFMES

FMESRET, AF2EEYIE, ENARFSEN LAMESERNENERZE, BFREINZEIN
RiREIXBEIRIE,

8414 BRRFAR4: EiR
FNEREETRTIIBNE, ENRARBAMAEIRZEN], BAREIRNEE N HiRSEIRFEIRGE,
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Yl 2 R
842 NAREIXFEIRLIE

REFINBURERTREMS wysol RE, BESHARANMERSHTREER, HPZ—HMEFSRE,

FF & & RS BUIEEIBER Adapter F1 ORM EBZ J9 MysQL 1 oracle FEAIBEE S EHIRY, EXLEHIEE
B, BERELVERNRBRAIRK, AEAFTEEUNG, WFXEEFE, SREIKKE, EIfEFER
ML, BAREIELBEEFRERAFEINNRE,

5 mysqL EEAHREEARNZ, ETHIHREED, MRRARMNESRE, BERRRERIXN, FEEE
RN AR S ZEFRMVLEIREEEXIFE.

FEBIZEM python BB RR TSI NARFRANEIR, EREREMIXENIEFE orv REIMSRE
iHAIEZLE, FEIER]AEEMRIZESSIMERER.

B, BHNELZEMNN:

- MNREMEIRAFVRELAE] max_retries PRI, ML IR
- {EA try ... catch ... EBAFHRSQLMAITRE, HBF TEHXEHRMETRANEL, BIHEHR
MHITER, FMERESE: HRESHEIZE

- Error 8002: can not retry select for update statement: SELECT FOR UPDATE B N IR EE,

- Error 8022: Error: KV error safe to retry: BSRIILMIREE,

- Error 8028: Information schema is changed during the execution of the statement: X% HY
Schema £5#[E A5 T 0oL LE, SHEF RN,

- Error 9007: Write conflict: EHRIRE, —MEBERAFTMESZEAN, S/EZEHNE—1TH
B ITIERRHBEI IS PRIR T,

o 1E try BREETRATER commiT IBTE S :

while True:
n++
if n == max_retries:
raise("did not succeed within #{n} retries")
try:
connection.execute("your sql statement here")

connection.exec('COMMIT")

break
catch error:
if (error.code != "9007" && error.code != "8028" && error.code != "8002" && error.code !=
— "8022"):

raise error
else:

connection.exec( 'ROLLBACK")

# Capture the error types that require application-side retry,

# wait for a short period of time,

# and exponentially increase the wait time for each transaction failure
sleep_ms = int(((1.5 ** n) + rand) * 100)

sleep(sleep_ms) # make sure your sleep() takes milliseconds
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EE:

WR(RZREIBE Error 9007: Write conflict fBix, {RAIfeREEiH — T HEH{RAY Schema 1Z1T
MBUBEEFEUREL, HBPRABIEFMGTT B RPR, X FUMFAEMIMBRES AR, &
SE G| R EE Bl A S (o) AL IR,

8.43 ML
o FHLBGEE PR o) At 12
 RMESBATES dR o faHIE

9 It sqL itge

91
AEABFEAR T UAEENBIEEDRMRIL sQLiBAIAIMEE, I TIKSEFIVIERE, eI TAEAF:

- sqL MERERL,

+ Schema i®it: RIBRAYM S RAFELE, HTHREZZAREERAR, (RATERFENRL Schema #H
—LEiFEE,

9.1.1 sQL MEREIAME
ATk sQUIBRIAVMEREE T, BILAIBTEA TR :

- FAERELLD BT, RFERDEFEENGE, 8%2EES RIBUE.

- EASIEMNZES], WTF sqL Y wHERE FAIFHY Column, BERIEBMEMES|, BUNXFER—1N2RA
RiER), MEERRE,

- ERASIER Join KB, R|EWMHSNIROANNFIRERNME, EESEN Jon REBWZERTER, —MRIE
U, FEEIREERY cost-based AL ER R B EMERRMMY join KB, BHRELVBIBERT, BPFENFEE Join

KRB[EES T IT,
- FHEESEMNEMESIZ, WTF outp Fl oAP )RS R BRI &L, HEFFER TiFlash BEiE5|ZE, BARILASEHTAP
Ei’ajo

9.1.2 Schemai&it

NRRTsoL MR IEMIBMBEATERESRIFIIMEE, MA]EEFEEREIREY schema IRITTFIEIRIZEVEE,
SR FRE G2 AT [a)El :

- BEPR, RTUNFAEMNBRES AR, BSE T AEED R ALE,
- PR, RTUFIECIFIRERAR, BBE T LUEE AR AL E,
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913 HWEEIE
« SQL MHEBETRML,
9.2 SQLMEBEVEML
AENEENR sQuEEEIRMN, RIS THREM soL HITIENE LKERE,

921 JERIE

EFBZAEL, {REJLAIELT tiup demo AR A RGIENIE

tiup demo bookshop prepare --books 1000000 --host 127.0.0.1 --port 4000

922 [a]fl: XM

BEREENNERERENZ sELecT BARITRERAME, NERATATEMRS,
HETAEEREM ZRRSIFHIINARRPRRDVETH, BEIRGRENEEE:

SELECT * FROM books WHERE title = 'Marian Yost';
[ R R S e Fomm oo Fomm oo +
| id | title | type | published_at | stock | price
R R il e e e R et R i +
| 65670536 | Marian Yost | Arts | 1950-04-09 06:28:58 | 542 | 435.01 |
| 1164070689 | Marian Yost | Education & Reference | 1916-05-27 12:15:35 | 216 | 328.18 |
| 1414277591 | Marian Yost | Arts | 1932-06-15 09:18:14 | 303 | 496.52 |
| 2305318593 | Marian Yost | Arts | 2000-08-15 19:40:58 | 398 | 402.90 |
| 2638226326 | Marian Yost | Sports | 1952-04-02 12:40:37 | 191 | 174.64 |
[ S i o [ . [ S +
5 rows in set
Time: 0.582s
AJCAfER EXPLAIN REBXNEWRIAITITY, BEATLAEBEXARE:
EXPLAIN SELECT * FROM books WHERE title = 'Marian Yost';
.
) mmmmmmemmmmmmee——a- Fommm e Fommmm e Fomm e e o T T T LT T T PR
—
| id | estRows | task access object | operator info
— |
.
e e - [ S B e g
—
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| TableReader_7 | 1.27 | root | | data:Selection_6
— |
| L—Selection_6 | 1.27 | copl[tikv] | | eq(bookshop.books.title, "
<~ Marian Yost") |
| L—TableFullScan_5 | 1000000.00 | cop[tikv] | table:books | keep order:false
- !
.
e S [ R SR e +
—

MIIT iR BY TableFullscan_5 B AR 1, FIlFIEEIE SR books TR, ABNE—1TEF
BT title BE M B FKME, TableFullscan_5 BY estRows {79 1000000.00, HEBALLEE T XMN2RAESHAE
1000000. 00 {TELIE,

B2 KT expLAIN BERNA, BILARNSEE A expLan fEZHITIHE,

9221 MERARE: EARSITIBKIE
AT HE EEAEE, BJBATE books. title FIBIE—NE5]:

CREATE INDEX title_idx ON books (title);

MEBMITENBRREIRES:

SELECT * FROM books WHERE title = 'Marian Yost';

B SRR B S S Fomm e Fomm e o +

| id | title | type | published_at | stock | price

Fom e o R e e [ . [ S +

| 1164070689 | Marian Yost | Education & Reference | 1916-05-27 12:15:35 | 216 | 328.18 |

| 1414277591 | Marian Yost | Arts | 1932-06-15 09:18:14 | 303 | 496.52 |

| 2305318593 | Marian Yost | Arts | 2000-08-15 19:40:58 | 398 | 402.90 |

| 2638226326 | Marian Yost | Sports | 1952-04-02 12:40:37 | 191 | 174.64 |

| 65670536 | Marian Yost | Arts | 1950-04-09 06:28:58 | 542 | 435.01 |

T o e o e Fommmmm - +

5 rows in set

Time: 0.007s

BJLAfER EXPLAIN REBRXANEWRIAITIR, BEATLAEBERT:

EXPLAIN SELECT * FROM books WHERE title = 'Marian Yost';

o
i T L R T e T R T
—

| id | estRows | task | access object

—> operator info |
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i L R T e T L.
SN

| IndexLookUp_10 | 1.27 | root | |
— I

| f—IndexRangeScan_S(Build) | 1.27 | cop[tikv] | table:books, index:title_idx(title) | range

~ :["Marian Yost","Marian Yost"], keep order:false |

| L—TableRowIDScan_9(Probe) | 1.27 | cop[tikv] | table:books | keep
— order:false |
o
e B Fomm - T TP L.

MIFTIERIAEY IndexLookUp_10 B BAF H, Elz'éﬂi‘ﬂl}Er4 WL ES| title_idx REEEIE, HestRows BN

1.27, RBBMRASMEITRESEE 1. 27 1780R, T/ FZ2EI2RE[Y 1000000.00 {TEHE,

IndexLookUp_10 FL1T1THXIBI 1T RIER JC H IndexRangeScan_8 HEF@iT title_idx ZR5|FKEX

#&, SAJ5 TableRowIDScan_9 FEEHEZ 5| R EERY Row ID [EIRE TREN Y1 TR,
B2 XRTEANBIEERITIHRINAR, B AFE TS 205 E TR v,

9222 MERAIR: ERARSIEWHRIE

HFERMHNRSIE

LR RF, FRELIZNRSER, BOREBWNNITHE, BUNRRSIBEREST soL EWMH

HFEER, MEINEEEREBIN TR,
AU TEERF, XNEEZRIE title BRI NAY price:

SELECT title, price FROM books WHERE title = 'Marian Yost';

| Marian Yost |
| Marian Yost |
| Marian Yost |
| Marian Yost | 402.90
| I
+

Marian Yost

5 rows in set
Time: 0.007s

BAFERS| title_idx (REE title FIKNER, PTUFHBREETRFTELRRSIKIE,
B

JEEIREE price

EXPLAIN SELECT title, price FROM books WHERE title = 'Marian Yost';
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| id | estRows | task access object
~ operator info |

o
i Fomm oo e oo i +o-md
SN

| IndexLookUp_10 | 1.27 | root | |
— I

| F—IndexRangeScan_S(Build) | 1.27 | cop[tikv] | table:books, index:title_idx(title) | range
< :["Marian Yost","Marian Yost"], keep order:false |

| L—TableRowIDScan_9(Probe) | 1.27 | cop[tikv] | table:books | keep
< order:false |

o
i Fomm oo e oo i +o-md
SN

PR title_idx 5|, FHHEE— title_price_idx &3|:

ALTER TABLE books DROP INDEX title_idx;

CREATE INDEX title_price_idx ON books (title, price);

HE, price BI|BEBLEFMARS| title_price_idx BT, AN TEERXFABERSIBE, LHELORENR
T, EMRSEBERMEBEZRSI:

EXPLAIN SELECT title, price FROM books WHERE title = 'Marian Yost';

| id | estRows | task | access object

— operator info |

o
e A T e R R e .
N

| IndexReader_6 | 1.27 | root |
— 1ndex:IndexRangeScan_5 |

| L—IndexRangeScan_S | 1.27 | cop[tikv] | table:books, index:title_price_idx(title, price)
< range:["Marian Yost","Marian Yost"], keep order:false |

.
L Fomm o m B S
SN
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SELECT title, price FROM books WHERE title = 'Marian Yost';

| Marian Yost | |
| Marian Yost | |
| Marian Yost | 402.90 |
| Marian Yost | |
| | |

Marian Yost

5 rows in set
Time: 0.004s

ATFEENROIEZAEXNE, MR title_price_idx E&3l,

ALTER TABLE books DROP INDEX title_price_idx;

9223 BAFE: FRTESHEE

MREWPEAERLIERE, SREDHIMITEEZRIEFEIR, FIUR books BIERRET id, EMATIidRK
EinEE:

SELECT * FROM books WHERE id = 896;

+----- e Fo e - - ettt Fomm - = R +
| id | title | type | published_at | stock | price

Fom e oo R o e e S Fomm e oo Fomm e e +
| 896 | Kathryne Doyle | Science & Technology | 1969-03-18 01:34:15 | 468 | 281.32 |
R e et F o - - e it R +

1 row in set
Time: 0.004s

{8 F9 EXPLAIN BEEHITITXI:

EXPLAIN SELECT * FROM books WHERE id = 896;

R R et R R R +
| id | estRows | task | access object | operator info |
S Fomm e Fomm oo R R +
| Point_Get_1 | 1.00 | root | table:books | handle:896

R R et L R R +

Point Get, XB “RE" , BERMITREHBIEER,
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Dl JjoIN ERAIITITR,

9.2.4 MFEFFIE

« {EF EXPLAIN BRIZHITIT X1,

- F expLAIN BEE R 5| BRI ITIT X,
9.3 MEEIRMRIESSEK
REBNBEFERTINBUEERIREN — LR ESTE,

93.1 DML BR{ESLE

AT 454

93.1.1 {FRABMEASITHIBIEE
HEZBRSITHIRN, EEFEREAN

A5 2N EUHE ERY oML BS B I BI R R 1 Kk

SQL B1TEIERTIBA]

Tl E

INSERT INTO t VALUES (1, 'a'), (2,

DELETE FROM t WHERE id IN (1, 2, 3);

D ¥

NEFERAZ A soL BITHRIERIER:

INSERT INTO t VALUES (1, 'a');
INSERT INTO t VALUES (2, 'b');
INSERT INTO t VALUES (3, 'c');

DELETE FROM t WHERE id
DELETE FROM t WHERE id
DELETE FROM t WHERE id

1 1} n
w N =

9.3.1.2 {3 PREPARE

WEEE

7E Golang F{# F PREPARE 1BH) :

RIITEA sQUIBRIET, #EZF{ER PREPARE 1BA), o] Al R E 8 #RAF sQL iBIEHIFF .

func BatchInsert(db *sql.DB) error {
stmt, err :=
if err != nil {

return err

db.Prepare("INSERT INTO t (id) VALUES (?),
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for i :=0; 1 < 1000; i +=5 {
values := [linterface{}{i, i + 1, i + 2, i + 3, i + 4}
_, err = stmt.Exec(values...)
if err != nil {

return err

}

return nil

7E Java F{EFE PREPARE iBH] :

public void batchInsert(Connection connection) throws SQLException {
PreparedStatement statement = connection.prepareStatement(
"INSERT INTO “t° (°id’) VALUES (?), (?), (), (), (1)");
for (int i = 0; i < 1000; i ++) {

statement.setInt(i % 5 + 1, i);

if (1 %5 ==4) {

statement.executeUpdate();

£ python FAfEFE PREPARE B AIEY, HAEZENIEE. EIREASHNLEER, mysqiclient 55 Driver 1 H a4
BT,
EEANEEES T PREPARE iBA), BNMHAEERSHITHE,

9313 WREBAIMMEMEE
WMAENE, FELR M sELEcT *REIFFLATIAVEIRE, TEEERENA:

SELECT * FROM books WHERE title = 'Marian Yost';

RMZNEBFENIEE, Fln:

SELECT title, price FROM books WHERE title = 'Marian Yost';

93.1.4 {ERAMEMER
HEEMRAREMEIE, HEEERMERRR, RtEMER

93.1.5 {EARMEFEH
HEEZFMAREMNIER, HEFERMEEH, RItEFH
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9.3.1.6 {#H TRUNCATE i5 )X & DELETE 2 REUE
HEEMFR—NRIFTEEIER, HEFFER TRUNCATE 1BA]:

TRUNCATE TABLE t;

AIEFZ{EH DELETE 2R HUE !

DELETE FROM t;

932 DDLERfELE

AT N BER L SR ER ool BFT 3 R B R ESLE,
9321 FREEMRESK

DI % 3 A NB ST RIFL ),

933 ZS|MRESE

NRS|IMRIEREK,

9.3.3.1 HRMINZES|IMHEERRESIE

YR B ST RN ZR S [ #R4E, PTI8Id ADD INDEX BY CREATE INDEX SRR ERSIRINRIE, RINZES|IR=PE
ERPWHIEEE, BT IER THEIRFLERIEE 0L IR{F re-organize MR FHITE SEIHES|H
BILEER:

* tidb_ddl_reorg_worker_cnt
* tidb_ddl_reorg_batch_size

AT ROELMSHIRNE, RINRSIPWFANRRSLRRT, SRMNRSIVERNNERERRS, &
5% EOHAERAXE, fJRES K DAEERIMERIMNES]:

SET @@global.tidb_ddl_reorg_worker_cnt = 16;
SET @@global.tidb_ddl_reorg_batch_size = 4096;

LORINZES | RERI B ARG SN ELE 57 ( B8 UPDATE, INSERT FDELETE) BY, iAK LIRFR B RERM IR FsH &
MEMHE, FEELHEHRKRK; BRNESIEFHIERTANMER, FSERKMBTEAETMN, Lt
BIGA/N B E R RIEL I S HR:

SET @@global.tidb_ddl_reorg_worker_cnt = 4;
SET @@global.tidb_ddl_reorg_batch_size = 128;

934 E|H M
XTI EMFRARES MR, BSELYLUEED IS 0]k E,
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93.5 Java BIEENAFLKRIESLE
FBIRERESSKRY (R) Java BIEEN AR IEE,
9.3.5.1 HEFHIR
- FHRBEERESSERY (—) SHRBEAE LRSS R MNE T A,
9.4 Z5|MIRIESHEK

FESNBETFNBIEETERRS N —ERELE,

941 HEETE

KERBFIE S Fbookshop FIBEEFRY books FRAE ARG,

CREATE TABLE “books™ (
*id® bigint(20) AUTO_RANDOM NOT NULL,
“title® varchar(100) NOT NULL,
“type® enum('Magazine', 'Novel', 'Life', 'Arts', 'Comics', 'Education & Reference', 'Humanities
— & Social Sciences', 'Science & Technology', 'Kids', 'Sports') NOT NULL,
‘published_at® datetime NOT NULL,
‘stock® int(11) DEFAULT '0°',
‘price’ decimal(15,2) DEFAULT '0.0",
PRIMARY KEY (°id’) CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

942 BIRRSIIRESE

- BUMRBEEEANBENMEINASRS, MR HEZ RS LE (covering index
optimization), 7EE=ZRS|IAILFEFFIBEETUERERS| LRI ZEWMBENMBRE, sJMX
B TR,

- BREIBIBAFEN LRSI, BRANLRSIEMEER, EREIEME—1R3IZERIIFRL,
BEM—NERS], EEA—FRIENRER, ABFMIME— Keyvalue, FTARSIEZ, BAMIE, FF
B=ESA#HX, BIMISHNRSIBESEMALIRSITHRE, FEREENRSIRIRSMLE, B
R AN HS LT,

- REARNISHSEESENRS, FEUNEFENERTRFERTINIICIERS|, BNERSHEE.
THE/LMERESEIERSI:

- XS EEERANT, @IR5IEEFHRVTIRENITH, AINEFEANSHIESHEX 5L
BIRRS|, ERNEFEANMIIX—T EEIERS],
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9.4.3

Tl E

- B2NEERER, TROERESRS|, FREEIESEZKEGNIIMELASRSIMEIE, XBE
—AEF, BRISEFAIERR SELECT * FROM t where c1 = 10 and c2 = 100 and c3 > 10, HB4
BJAEBEEIIASZES| Index cidx (c1, c2, c3), XHFTUBAERRHMER —NESIFISHT

Scan,

- BEAGREXNZRZSIR, HEMREREABSERNRGRIE, NRIFHLQBHALGEHEMN

wmRIE, ISERs|IGRITE,

ERRSIMRESE

- BURSIMBMHIR A TINEE R, AMUBHERESIEE-LEBHRA L. NR—IRIITIRIEM

EiNEAAR, BXINRIBREEXE, BEMERXNRS

- ERESRSIN, FERERZARRN,

BIGNERIRTET! title, published_at EHTE—MASRIIZRS]:

CREATE INDEX title_published_at_idx ON books (title, published_at);

FESASHRAER DL MEETS:

SELECT * FROM books WHERE title = 'database’;

ETEXNTEBHTAREEAESRIPRELE -JINFRMG, MUTAERASRS:

SELECT * FROM books WHERE published_at = '2018-08-18 21:42:08";

- EERFREPERRSIVIF RGN, FBERIT LMITE, R, NEHRBBRNIREFE, 25

RALB TR FERZRES],
BIANMER IR FE AT (B 25 BUAYT)) published_at EEFEE—/NZE3S]|:

CREATE INDEX published_at_idx ON books (published_at);

(BETEERRIIEER published_at EAIZRS|RY:

SELECT * FROM books WHERE YEAR(published_at)=2022;

I ARER THEW, BRAERS|T LMERITES, BAIER published_at EAIERS|:

SELECT * FROM books WHERE published_at >= '2022-01-01" AND published_at < '2023-01-01";

e AMERRIANRS|, FINREBFHATHY YEAR(published_at) BIE—PMRIANES]:

CREATE INDEX published_year_idx ON books ((YEAR(published_at)));

SRJS383T SELECT * FROM books WHERE YEAR(published_at)=2022; EiAFiBEfE published_year_idx &
SIRIMEERT,

=
3 .
=

®IANRS| Bl T REENSLES T, FRETIREFEEXGPABRRENER
SI%tE, FRATUSERIANRS U,
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17
\Y 14 —
Tl £ Iz
- REEREERS, RGIESERWI, #RER SELECT * EWMAIIIET.

BN T EEIDREHTHZES| title_published_at_idx FXIEENEIIRENE @AY ELIE -

SELECT title, published_at FROM books WHERE title = 'database’;

ETEERBEARAEERLEASERS| (title, published_at), BEZ—PEIREIFIERS|FIHIBIIER
SN, MREBZERERSIDETEFENSIA (—REXRER), RPEEBENITHBIE.

SELECT * FROM books WHERE title = 'database';

- EWRMAER 1=, noT INES, TAERRS. Pl TEERLEEREFAZRS:

SELECT * FROM books WHERE title != 'database’;

- {EA Like BPUIRFHRLBECTT % FF 5k, tbEEERARS. AN TEERLEEREMRSI:

SELECT * FROM books WHERE title LIKE '%database’;

- HEWFGESANESIHER, BRAOERAWM—NRIIZRMIN, EEFERIEE Hin SREESIR
LB ERXANERS], XML RMALBEE DR THE RN S E o) @Y, EEERES,
FRITEERF, RIZES id F7) title LERZSBBEZRS| id_idx # title_idx, {REE id_idx BIELIE
MEEEYF, FAETLAZE sQL B USE INDEX Hint SRIBHIA (L 28E M id_idx &3,

SELECT * FROM t USE INDEX(id_idx) WHERE id = 1 and title = 'database’;

- ERFRMAER INRIAXE, EELEAFRHRERINAERLT 300 1, SMRITHRRERE.

9.5 Hft{i{t
9.5.1 JBEGEFRTLERILEIR
KERABTENBIINFIRETRHIFRN R REIRIN, sJREHRINBREBR A,

9.5.1.1 F&HR M

3 soL B MRy RERR B A — BT, el EE SR T s — M sk MY AR S BT TAR 1R, HEE R
REMBIERLD, NHITEEEE,

el R T S B IR N T

s MR—ADHFENSEE R NULL, EERBIERZ NULL (NULL B2/ <=> BFLERIZE AR, W F NuLL
<=>NULL, ZER A true, FEELEIR),

- NREERIREPIBINSHERFFER, WEEIWEAFZAEHITER,

- NRANSEEEEL, NWEENMEREEFHITIER,

- NRASHFHITLLR, MG HS#ESMEN R 3G F &,

c MREFA-—NSHZBTHENE, WHERERATFZ—INEH, RS —NSHITHEISERE, WiE
SHETHEEFITILR, MRF—ISHERZRE, WESHEZREHITHHR.

- NRBER—NSEZE TIMESTAMP Y, DATETIME I, HZ—NEREEE, MEMITILR ZANGE 251 At
EIE:5

- ERMBHEMERT, SHERIERNZ=E (pousLE £E ) LEIRRY,
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i8R
9512 PRAEEEMRS|ENFR

PRIV T ANIRENZ AN, BENAREH, NREEEIRARIEHREI, XRHATRIVE
BERESH:

. B3I%H
BEEX

95.1.2.1 Z5|kM

WM, accountid JoEHE, HEWEER N varchar, BT ITHRIBIN, Zsqu RE TRV EREWR, Lk
fERARSI,

DESC SELECT * FROM “account®™ WHERE “account_id =6010000000009801;
.
e e e e oo - R [ S S e
—
| id | estRows | task | access object | operator info
= |
.
Ly R S S e
—
| TableReader_7 | 8000628000.00 | root | | data:Selection_6
< |
| L—Selection_6 | 8000628000.00 | cop[tikv] | | eq(cast(findpt.account.
< account_id), 6.010000000009801e+15) |
| L—TableFullScan_5 | 10000785000.00 | cop[tikv] | table:account | keep order:false
— |
.
Ly R S S e
—
3 rows in set (0.00 sec)

BITERER: MAERITIHEIF, FJ0 cast EF,

95122 BEEXK

INTFRA, FERaBIEIERELN decimal(32,0), MHITIFRIFTLAIGHN, HIMTIRTVEELILLIR, decimal FER
MF TR EEERRIEIRI double 2£8Y, T double KEYANNEERE decimal &, HIMTHEEKR, HXA case
B, BT TRk SERE 2SN ERER IR,

DESC SELECT * FROM “t1° WHERE “a’ BETWEEN '12123123"' AND '1111222211111111200000";

ro-
e A e B L B T R
SN

| id | estRows | task | access object | operator info
— I
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.

A e R R T R
>

| TableReader_7 | 0.80 | root | | data:Selection_6
— I

| L—selection_6 | 0.80 | copl[tikv] | | ge(cast(findpt.t1.a),
> 1.2123123e+07), le(cast(findpt.t1.a), 1.1112222111111112e+21) |

| L—TableFullScan_5 | 1.00 | cop[tikv] | table:t1 | keep order:false, stats:pseudo
— I

.
AR T L R T e

3 rows in set (0.00 sec)

BITHRER: KA ERITIHRIF, AT cast BF

SELECT * FROM “t1° WHERE “a® BETWEEN '12123123" AND '1111222211111111200000";

1 row in set (0.01 sec)

BITHERER: U ERITHILTHRER.

952 MEE—FISEMBAR

FERNBE—FINSEMLRE, HEITEMME— DT LERHFEN.

9521 BEig7|

E38 (auto_increment ) B KB IFRE MysqQL MY A rRoBMS EFIR —FHEME, BILEC B ZEHEREHIRE X
SIMEBSME, APAFERZIIME, ZIMNERERAICKENSEMER, FRRE—, £X23
BupzmH, BEIFRABUSEYE, URARTEX—ITHIE, RFEILTULSSNHONETRER, B8
SIRMBEMRMET : BEIIRERAREFE, MBMNEDRRENBE, RIRISAFENFISHFE. K
FREMFAFHETA, AFPEENEDBETIRRETFISHAZENRFEEE.

9.5.2.2 &5 (Sequence)

FIR—MBEENSR, NARFELIFAENFIAIU=EEENFIE, NMARERFURERNERZA
FIMER — KRS KRME, o] MERFIVEHITEERMMNT, REMXANBFHAES, KEFR
B A—ERIREFM 5 EKME X,
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a2 R
9.523 ZE Snowflake 53

Snowflake & Twitter 32 HAY I ID £ SR, HEIB S, BRITHIR B ER uid-generator FISSHRY leaf,
T EPA uid-generator J3 {51 R FFi5BE,

uid-generator SR AY 64 i ID 50T :

| sign | delta seconds | worker node id | sequencs |

| <---e- R |-mmm oo | <nmme e |
| 1bit | 28bits | 22bits | 13bits |

- sign: KERBEM 1L, BEHO, RRERMEYIDBLRIER,

+ deltaseconds: XA 28 fil, ZHgiRt[E], RARAEN FENFNIZESEIER EKIA “2016-05-20" ) BIIEE(E, B2
fiiRF, 28 iRBrI2H5498.7 &,

« worker nodeid: EX1A 22 fiI, RRHIES id, BEENAEFHEZSMNIGA—NERNAY 1D £ EEE., B
ISR 1D £ B R EUREB G Zookeeper, FIANNIERIENARBENE, HIZERNSEMIRK
BY—/NR8Y worker node id, 22 fifz 3 8] 23549 420 IR B,

- sequence: FKIA 131, RRBWMHERFI, 132 S 8102 ML,

9524 SERNEAR

SEROEHRFIAERANBIEEERBE D, AARFEKFIISEMR, BITICRRT—NFI
TR, REXROIANTF:

FERE FERRA FERIHER

SEQ_NAME varchar(128) FIa#, ARXDAELS
MAX_ID bigint(20) SRR E MmO REHENREXE
STEP int(11) TR, RARBRANENSEKE

MAEFERZREEFNS KRN —ERFIS, ARNEHNEEASACRFIRFIIERDELEENER
KiE, ARENAREFRATFHREAEMFISIIRSENF. F—EBRSBERZE, NARFA AR
WHSER, IFMBXNFRTRIEESALS. KIMERIER, ErICAER AT &K AZHIEE ISR
EEpIER

BE, EEIENR, LAFMAEERMNDELABHEY, NESEEBEFEIRMWER
FREERAR T FZAR B LAY £ B ID 3 1T R ¥ (bitreverse) FHEE — MR AN B 0, Fl40,
2 3¢ {iI & % f5, ID 00000010100101000001111010011100 Z& J3 00111001011110000010100101000000, ID
11111111111111111111111111111101 TF 10111111111111111111111111111111,

10 EXPEIZHR

10.1 SQL 355 55(0)JH

RENBAEFANAITIER TSR E L SR 2M IR T,
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THER
10.1.1 SQLIRMEE Il (o] &

SRAFBIRT soL BIEAE, FTUARIiRsQL IE AL (LSRR S — L MO MEREITIE, AARARIEATHENE A,
1A

- DHTIEER

- £ Top SQL EMN R AR FEFEL S HIE

NRAFIBR T — LXK TF squ BERIEIE, BTBAiS soL 1215 = UL a1,

10.1.2 ESHEIRALE

M= SR,

10.1.3 HEFEFEIE

« RZFFRTNEERE
- SEHEIE FAQ
« PR EE T FAQ

102 FERERIETE

FERRERENIERIROLIZNE,

10.2.1 group by

HFEEMEE, MysQL “F B” T group by iBi%, {# select FAITJLAS|FRTE group by FRIFFEARIEREF
E&, tHFELR non-full group by 1%, EEMPBUREED, XBIAANR—MEEZEIR, BAXSERLERERIERE,

ETHI3ZsQLiBRIAR, SF—2F sQL{ERT full group by 1&i%, BTHETE select FRIFPS|AIIFER, HBTE group
by FEIFEFTEIR, FINENSERERIZEN, FIUEZ dass 5 stuname WEZEEHBE=F; F-FK5%
=%Z2E—1sqL, BEEMRMTREE TARBMER, X5 sqQL Y group by FAIFNERR T —1 class F
B, ALERERSHI dass HITRE, dass WE—EBEH, UMRHERETRSOSHITHIE, M
class 5 stuname R EREE B =, i 2018_cs 03 BERWAIREE, BXMITHRHREMARZEREEBEX LM
PREIRY, BRFSIBEXIER,

mysql> SELECT a.class, a.stuname, max(b.courscore) from stu_info a join stu_score b on a.stuno=b.
< stuno group by a.class, a.stuname order by a.class, a.stuname;

[ SR R +

| class | stuname | max(b.courscore)

R R i e +

| 2018_CS_01 | MonkeyDLuffy | 95.5 |

| 2018_CS_03 | PatrickStar | 99.0 |

| 2018_CS_03 | SpongeBob | 95.0 |

[ P e S +
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T ER
3 rows in set (0.00 sec)

mysql> select a.class, a.stuname, max(b.courscore) from stu_info a join stu_score b on a.stuno=b.

< stuno group by a.class order by a.class, a.stuname;

[ R R R +
| class | stuname | max(b.courscore)

R R et Fo - - - +
| 2018_CS_01 | MonkeyDLuffy | 95.5 |
| 2018_CS_03 | SpongeBob | 99.0 |
S S S +

2 rows in set (0.01 sec)

mysql> select a.class, a.stuname, max(b.courscore) from stu_info a join stu_score b on a.stuno=b.

< stuno group by a.class order by a.class, a.stuname;

B SRR S i +
| class | stuname | max(b.courscore)

Fom e o R e +
| 2018_CS_01 | MonkeyDLuffy | 95.5 |
| 2018_CS_03 | PatrickStar | 99.0 |
R R e +

2 rows in set (0.01 sec)

Ak, AE{RFE group by IBEILEREMNFRE, E{EH full group by 1B7%,

MysSQL 32 7 — SQL_MODE FF 3% ONLY_FULL_GROUP_BY R¥ZHI 2 31T full group by 1IBERIEE, FEIKIEET
FAETIiX/ sQL_MODE FFx:

mysql> select a.class, a.stuname, max(b.courscore) from stu_info a join stu_score b on a.stuno=b.
< stuno group by a.class order by a.class, a.stuname;

R B Y +
| class | stuname | max(b.courscore)

R R ] e it +
| 2018_CS_01 | MonkeyDLuffy | 95.5 |
| 2018_CS_03 | PatrickStar | 99.0 |
R S Y +

2 rows in set (0.01 sec)

mysql> set @@sql_mode='STRICT_TRANS_TABLES,NO_ENGINE_SUBSTITUTION,ONLY_FULL_GROUP_BY"';
Query OK, 0 rows affected (0.01 sec)

mysql> select a.class, a.stuname, max(b.courscore) from stu_info a join stu_score b on a.stuno=b.
< stuno group by a.class order by a.class, a.stuname;

ERROR 1055 (42000): Expression #2 of ORDER BY is not in GROUP BY clause and contains
<> nonaggregated column '' which is not functionally dependent on columns in GROUP BY clause
< ; this is incompatible with sql_mode=only_full_group_by
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Tl E

FEREIR: £ sql_mode i E T ONLY_FULL_GROUP_BY RIS,

BT

10.2.2 order by

fEsQUBYEXH, RBEFEAT order by IBEF A RREBERENINFL. MRVREERTREHFEET—
BRSR/LE, ENETRIEEAN, SRAITHERETERRERN, BLEIEE JCER MysqQL InnoDB 171#
%W*TA&REiﬁ%ﬂmWFﬁﬁ*%EMMﬁ FEBIEERSNRIEE, BERFHEES GRS
&=L, n%mmWwE$§ﬁﬂﬁﬁ,IM$§mwmﬁ%méﬂ%ﬁﬁﬁﬁﬂmré%ﬁ@ﬁﬂK%E

BRI F L BZE

£, FRMIEEHIFNFERMNE order by FRIH,

XS sQLEIE N,

ETERGIP, BFPRE order by FAIFRMT —NFER, FHBEERISRBX—NFERETHIF,
mysql> select a.class, a.stuname, b.course, b.courscore from stu_info a join stu_score b on a.
< stuno=b.stuno order by a.class;
[ S R o [ S +
| class | stuname | course | courscore |
[ P e g B S +
| 2018_CS_01 | MonkeyDLuffy | PrinciplesofDatabase | 60.5 |
| 2018_CS_01 | MonkeyDLuffy | English | 43.0 |
| 2018_CS_01 | MonkeyDLuffy | OpSwimming | 67.0 |
| 2018_CS_01 | MonkeyDLuffy | OpFencing | 76.0 |
| 2018_CS_01 | MonkeyDLuffy | FundamentalsofCompiling | 88.0 |
| 2018_CS_01 | MonkeyDLuffy | OperatingSystem | 90.5 |
| 2018_CS_01 | MonkeyDLuffy | PrincipleofStatistics | 69.0 |
| 2018_CS_01 | MonkeyDLuffy | ProbabilityTheory | 76.0 |
| 2018_CS_01 | MonkeyDLuffy | Physics | 63.5 |
| 2018_CS_01 | MonkeyDLuffy | AdvancedMathematics | 95.5 |
| 2018_CS_01 | MonkeyDLuffy | LinearAlgebra | 92.5 |
| 2018_CS_01 | MonkeyDLuffy | DiscreteMathematics | 89.0 |
| 2018_CS_03 | SpongeBob | PrinciplesofDatabase | 88.0 |
| 2018_CS_03 | SpongeBob | English | 79.0 |
| 2018_CS_03 | SpongeBob | OpBasketball | 92.0 |
| 2018_CS_03 | SpongeBob | OpTennis | 94.0 |
| 2018_CS_03 | PatrickStar | LinearAlgebra | 6.5 |
| 2018_CS_03 | PatrickStar | AdvancedMathematics | 5.0 |
| 2018_CS_03 | SpongeBob | DiscreteMathematics | 72.0 |
| 2018_CS_03 | PatrickStar | ProbabilityTheory | 12.0 |
| 2018_CS_03 | PatrickStar | PrincipleofStatistics | 20.0 |
| 2018_CS_03 | PatrickStar | OperatingSystem | 36.0 |
| 2018_CS_03 | PatrickStar | FundamentalsofCompiling | 2.0 |
| 2018_CS_03 | PatrickStar | DiscreteMathematics | 14.0 |
| 2018_CS_03 | PatrickStar | PrinciplesofDatabase | 9.0 |
| 2018_CS_03 | PatrickStar | English | 60.0 |
| 2018_CS_03 | PatrickStar | OpTableTennis | 12.0 |
| 2018_CS_03 | PatrickStar | OpPiano | 99.0 |
| 2018_CS_03 | SpongeBob | FundamentalsofCompiling | 43.0 |
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| 2018_CS_03 | SpongeBob | OperatingSystem | 95.0 |
| 2018_CS_03 | SpongeBob | PrincipleofStatistics | 90.0 |
| 2018_CS_03 | SpongeBob | ProbabilityTheory | 87.0 |
| 2018_CS_03 | SpongeBob | Physics | 65.0 |
| 2018_CS_03 | SpongeBob | AdvancedMathematics | 55.0 |
| 2018_CS_03 | SpongeBob | LinearAlgebra | 60.5 |
| 2018_CS_03 | PatrickStar | Physics | 6.0 |
R e R il R e R +

36 rows in set (0.01 sec)

HiIBEIMEEIHY order by {ERY, HEFLERAZE. RmLDHENIE, NZIRETEERTT order by (ERIME—1E, REEFR
UEME—RILRLENN, FRIE order by FIFERAS BME—RT, LERABEME—,

10.2.3 HITF group_concat() ;% B order by EEERERIEZE
ZREFRBERENFINBIEERHITHIMEMEFIZENEIE, FLA group_concat() FEAIA order by BYER T
BRANERERNINFESHERIEIRNIZE.,

group_concat() BFREAIRINFHENERE, SEIEBTHFOFELRIME order by FRAH, IHAFTE
SQLEYIEN,., TE FEMIZEGIP, A group_concat() AN order by BIIE I FHFE customer_id, ERMERERIR
E:

1. ANJ0 order by
FE—RE:

mysql> select GROUP_CONCAT( customer_id SEPARATOR ',' ) FROM customer where customer_id
— like '200002%"';

g +

| GROUP_CONCAT(customer_id SEPARATOR ', ") |

B e I ittt +

| 20000200992,20000200993,20000200994,20000200995,20000200996,20000200. .. |

T +

BFXEW:

mysql> select GROUP_CONCAT( customer_id SEPARATOR ',' ) FROM customer where customer_id
— like '200002%"';

e +

| GROUP_CONCAT(customer_id SEPARATOR ', ") |

B i il it +

| 20000203040,20000203041,20000203042,20000203043,20000203044,20000203... |

g +

2. 10 order by

e

E—REW:
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mysql> select GROUP_CONCAT( customer_id order by customer_id SEPARATOR ',' ) FROM customer
< where customer_id like '200002%"';

F oo e e e e e e e e +

| GROUP_CONCAT(customer_id SEPARATOR ) |

B e e +

| 20000200000,20000200001,20000200002,20000200003,20000200004,20000200. |

T +

BXREW:

mysql> select GROUP_CONCAT( customer_id order by customer_id SEPARATOR ',' ) FROM customer
<~ where customer_id like '200002%";

g +

| GROUP_CONCAT(customer_id SEPARATOR ) |

B e e +

| 20000200000,20000200001,20000200002,20000200003,20000200004,20000200. |

g +

10.2.4 select * from t limit n BYEERANFAE

ROGERSHBEFET R Tk EMNSHEXR, IREITTSREW, FETR (TKY) RETFEEITT Region)
ROGERIVBERE, REMERTIRE.

103 EELERIEE PSP
FERNBLINREEPHISHEN, WHERRERIKE.

10.3.1 GC #8HY

FHBIRENFESHIIMRAT Mvcc (BREFRES]) VHl, HHBEANKEES BOBIER, 1B
BEASKERE, MESHEANBIEENKRE, HUNBRRXDIRE, FHHRERFBEIELR cc KIYH
KFIETBRENIBRIE.

FAABCE T IR E AT LURFEE A Mvcc FRA (—EUMERER ) fR77 10 80, 1ZENAYEEEE 10 D HIVES,

SUREIIREE GC life time is shorter than transaction duration,

YAFPREECEEFTKWIEENAT ER, tEUIEER T dumpling £ EZMEVZRF ( EH bumpling R EIZE
—EMEAYIRER ), BTLABT AR B EE Hmysql. tidb FRAIAY tikv_gc_life_time BY{ERIAAR mMvcc hRA R
EBETE], FEIFEMR tikv_gclife time WEEERMZIFEMELFZH, ARXES AN HFIFBEFEIIREEINE S
K, IB/NESINNEEMERBHEGRK, T2 Mvcc IRESIEE Tikv FIEIEER, TEE A dbumpling 8§
TEEZNMEEENITE tikv_gc_life_time (HEE[E ZAIMIRE,

BEZXTCER, BEE o HHlENE,

295
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L
\1 V4 —_—
Yl 2 R
10.3.2 ESSHEEY
IR EIU (GO) AR MBI EERITHES, BENESHETNE LR, BETESBITHIRE (FNE

FEEE & X4 [performance] ZE5I FBY max-txn-tt1 {ELR, BXK1AH 60 08 ) FIETFERERAFIIBES,

FZ40 INSERT INTO t10 SELECT * FROM t1AYSQLIEA], AaZ 2 cc RN, {BFBiT T max-txn-ttl AIRT[E]fE,
SHTHBmELR,

10.3.3  SQL 1 TAT [a] #BAY

EHFIRETIRME T —MNA R T EREFI RS sQUIiBAIAIMITATE], XN “Ri%E” {BEE: max_execution
— time, EMEIAMEF 0, RIRTPEFI, max_execution_time BIEAI S ms, BLPRIZFETLE 100ms & Hl,
B ERPIZRE,

10.3.4 JDBC Bif#BAY

MySQL jdbc B B 1B BETIR B setQueryTimeout() W HIBEERNEER., XEEDIMLE F im0 B A,
EEBELRIEZ—NKLL TS, EZHT tidb-server B A EITEHY, FPBHLEFETEIRAY tidb-server LR IFIEE,
tidb-server N ITIXAN KILL, XATFALE I MAX_EXECUTION_TIME SEIN iR BATRIRRER.

EHEIBERME T =5 vysoL EEMBRIZHEISE:
« wait_timeout, =5 Java N ERIVIER BT RBETATE], BXIAEA 28800 ¥, BN IREBET S 8 /AT,
+ interactive_timeout, =I5 Java N A EENRERE HWBAETE], EKIAER 8 /BT,

+ max_execution_time, IZHIEFEA sqL MITHVEEBRIATE], XX “Ri%E” BEIEXN, KIAMER 0, IRIFERE
TRRITER (—/ sQLiBRIHITRRAVCAYRT(E) ),

BEXMEFIER, SHREEN—BELXRMITH soL WEIBEFMMNAEE AR, {(Re] B
ENAMNERFHEPREE XA session I L S Kk R =HIERMMITH BT KA sqLiE=, Fl,
1% & sessionvariables=wait_timeout=3600 ( 1 /B ) F sessionvariables=max_execution_time=300000 ( 5
— D),

11 5|AXE

11.1 Bookshop N

Bookshop & —MEEHMRIFELL BIERIFA, RFIUATE Bookshop H FR{EHEMMI LR BMEFIAIH, HEIUAIHRED
BRRITRIT,

BT HEGRINENBALERTHNAS, 1145 EL Bookshop MR EIBRFREEMFNLUIE A EMKRS R4 sqL,
KEDERAENBUNAENZNARREMTIEIE, URERIEREHIE X,

1110 SARGHFIEGE

AT B TiuPE A Bookshop Mz FRIZR 45 FO LR,
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FiIER
11.1.1.1 183 tiup demo FFL{T

INRRERATIUP BREB T IR E R NE (R UEEE R RR T AEERS RS, RATLET I TSR
RAERLFF S A Bookshop [Nz FA BRI B4R :

tiup demo bookshop prepare

ZB S EIASERE 127.0.0.1 3k ERY 4000 5w, #H root BFPBHITERBE R, BRIATER H bookshop
BFIBUREE PRI TR SN,

11101 BEEEER
{ReI BB U T SE N ERINFIEZER

S E5 IINE WRRE

--host -H 127.0.0.1 B L
--port -P 4000 WIEERO
--user -U root %&ﬂ%ﬁiﬁﬁfﬁ
--password -p I IR %53
--db -D bookshop IR EE B TR

flan, (RAEEERRTANKIEE, RRICAMERUTGLEEEREREITER:

tiup demo bookshop prepare -U <username> -H <endpoint> -P 4000 -p <password>

11.1.1.1.2 IRERIEE
FI, MRELEITI T SHIBEE SN IBEREMMWMIES

S8 EINME ERE

--users 10000 FETETE users REMBVBUEI T
--authors 20000 IBTETE authors FRERMPIEUEITEL
--books 20000 FETETE books RAERMBIBUEITEL
--orders 300000 FETETE orders REMBIEIEITEL
--ratings 300000 IEETE ratings RAEMBIEIEITEL

a0, AT SEE --users SHIEELR 20 H1THFER, 81T --books SEFEE LR 50 HITHEMNESR
=52, BT --authors SHIETE LR 10 AMEEES, @i --ratings SEIBTE LR 100 HEIESIER, B
T --orders SEIBTELER 100 FRNTRIER,

tiup demo bookshop prepare --users=200000 --books=500000 --authors=100000 --ratings=1000000 --
< orders=1000000 --drop-tables

ﬂﬁ'T——drop tables SEREILAMPREBRIREM, ESHSHIHAREILAEIT < tiup demo bookshop --
< help 1T T &,
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\1 V4 —_—
Yl 2 R
11112 BERIESEARBR
EARHGE, {REIE S FTEMN SQUIEAEEZ M RNMIEEEE:

SELECT
CONCAT(table_schema,'.',table_name) AS 'Table Name',
table_rows AS 'Number of Rows',
CONCAT(ROUND(data_length/(1024*1024*%1024),4),'G") AS 'Data Size',
CONCAT (ROUND(index_length/(1024*1024%1024),4),'G"') AS 'Index Size',
CONCAT(ROUND( (data_length+index_length)/(1024*1024%1024),4),'G') AS 'Total'
FROM
information_schema.TABLES
WHERE table_schema LIKE 'bookshop';

BITER R

R e e R et R et +
| Table Name | Number of Rows | Data Size | Index Size | Total

e e e e e mmm oo e e m e mm oo Fommmm e m oo P Fommm oo +
| bookshop.orders | 1000000 | 0.0373G | 0.0075G | 0.0447G |
| bookshop.book_authors | 1000000 | 0.0149G | 0.0149G | 0.0298G |
| bookshop.ratings | 4000000 | 0.1192G | 0.1192G | 0.2384G |
| bookshop.authors | 100000 | 0.0043G | 0.0000G | 0.0043G |
| bookshop.users | 195348 | 0.0048G | 0.0021G | 0.0069G |
| bookshop.books | 1000000 | 0.0546G | 0.0000G | 0.0546G |
R e e R ket R it +
6 rows in set (0.03 sec)

1112 BIRRIFE

TG40 48 Bookshop N FRFEFF VBB BEERR LA :

11.1.2.1 books &

ZRATEFHERENESER.

FERA S aX

id bigint(20) PEME—FIR
title varchar(100) PERM

type enum PEXE (W: & DB BEF)
stock bigint(20) fﬁﬁ

price decimal(15,2) Mg
published_at datetime H R B8]

11.1.2.2 authors T
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ZRATHEREIFENERER.

FERR FE aX

id bigint(20) EZRIME—HRIR

name varchar(100) “a

gender tinyint(1) IR 0: %2, 1: BB, NULL: RED)
birth_year smallint(6) 5

death_year smallint(6) ZZE

11.1.2.3 users %

%2R F17fi#ER Bookshop NI FHFEFHIAF,

FER i} aX
id bigint(20) FA P RYME—#RIR
balance decimal(15,2) REN
nickname varchar(100) AEFR

11.1.24 ratings &%

ZRATEFERFPBENTEDIER,

FERBR i) aX

book_id bigint PEAIE—IRIR ( KEXEbooks )
user_id bigint BAFPRIME—FRIR ( RBXZEusers )
score tinyint B FP1ES (1-5)

rated_at datetime T 53 Bt 8]

11.1.2.5 book_authors &

—MEBRRESRES AL, —ABRERES MIERNES, ZRATEMRESFEZENNX R,

FERB E BX
book_id bigint(20) PEFME—IRIR ( KEXEbooks )
author_id bigint(20) {EBRIME—FRIR ( KBXZauthors )

11.1.2.6 orders ¥

ZRATHFERAFWXHENTRESR.

FERB et} aX
id bigint(20) 1T R ME—FRIR
book_id bigint(20) PEME—IFIR ( KEXZEDbooks )
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FERR i aX

user_id bigint(20) AFPE—#RR ( KBEKXEusers )
quantity tinyint(4) MEE

ordered_at datetime ) SE R 8]

11.1.3 FIBEEVIIAIE dbinit.sql BIA

INRARFAEF NI Bookshop M ARKIRIBERLEM, fRAJBAIETTAT soLiEA:

CREATE DATABASE IF NOT EXISTS ‘bookshop®;

DROP TABLE IF EXISTS “bookshop™. books";
CREATE TABLE “bookshop™. books™ (

*id® bigint(20) AUTO_RANDOM NOT NULL,

“title’ varchar(100) NOT NULL,

‘type® enum('Magazine', 'Novel', 'Life', 'Arts', 'Comics',

— & Social Sciences',

‘published_at®™ datetime NOT NULL,
‘stock®™ int(11) DEFAULT '0',
‘price’ decimal(15,2) DEFAULT '0.0",
PRIMARY KEY (id') CLUSTERED

) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

'Science & Technology',

DROP TABLE IF EXISTS “bookshop'.  authors’;
CREATE TABLE “bookshop™.  authors™ (
"id" bigint(20) AUTO_RANDOM NOT NULL,
‘name” varchar(100) NOT NULL,
‘gender® tinyint(1) DEFAULT NULL,
‘birth_year® smallint(6) DEFAULT NULL,
“death_year” smallint(6) DEFAULT NULL,
PRIMARY KEY ("id") CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

DROP TABLE IF EXISTS “bookshop’. book_authors™;
CREATE TABLE ‘“bookshop™.

“book_id" bigint(20) NOT NULL,

“author_id® bigint(20) NOT NULL,

PRIMARY KEY (“book_id", ‘author_id") CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

“book_authors™ (

DROP TABLE IF EXISTS ‘bookshop'. ratings’;
CREATE TABLE “bookshop™. ratings™ (
“book_id® bigint NOT NULL,
‘user_id® bigint NOT NULL,
‘score’ tinyint NOT NULL,
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'Kids'

'"Education & Reference', 'Humanities

'Sports') NOT NULL,
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‘rated_at’® datetime NOT NULL DEFAULT NOW() ON UPDATE NOW(),
PRIMARY KEY (“book_id", ‘user_id") CLUSTERED,
UNIQUE KEY ‘“uniq_book_user_idx" ( book_id", ‘user_id")

) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

ALTER TABLE “bookshop™. ratings’ SET TIFLASH REPLICA 1;

DROP TABLE IF EXISTS ‘bookshop'. users’;
CREATE TABLE “bookshop™. users’™ (
*id® bigint AUTO_RANDOM NOT NULL,
‘balance’ decimal(15,2) DEFAULT '0.0',
‘nickname’ varchar(100) UNIQUE NOT NULL,
PRIMARY KEY (id")
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

DROP TABLE IF EXISTS “bookshop'. orders”;
CREATE TABLE “bookshop™. orders™ (
"id” bigint(20) AUTO_RANDOM NOT NULL,
“book_id" bigint(20) NOT NULL,
‘user_id® bigint(20) NOT NULL,
‘quality’ tinyint(4) NOT NULL,
‘ordered_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP,
PRIMARY KEY ("id") CLUSTERED,
KEY “orders_book_id_idx"™ ( book_id")
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin

11.2 5E
11.21 WHRBRAE

BFHSEEIEEN RMNEEE, WMEIERE ( DATABASE ), = (TABLE), ZE3| (INDEX). FAF (USER) EMHEH
EO

11.2.1.1 RN

- BB WEREEEXMZEEL, eCHELAT X% 7R,

- MBRREEARXFE. #F. Ti%,

- WRETYIMIBENREBFN: group, order FERNBENFERR,
BYMBHREENRERNEFSE,

11.21.2 BIBEEGINTE
BINREBIS, FRESEHEERETXS, —BRAEBIET 20 MNFRF, W: EETEE tmpcrm), MR E

(test_crm),
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11213 RHBBAE

- FA— A SEHEERPYRRICTEERABENFLR, RIEMRETERIED X,
- ZABRIENTRIESMR, REFEY 32 M FA,
- BIOTRMARH#ITERRA, UWEFTH AR, 0
- IEEYER (tmp_t_crm_relation_0425 )
- &7 (bak_t_crm_relation_20170425 )
- WSBEEIRM SR ( tmp_st_{business code}_{creator abbreviation}_{date} )
MERTAYZR (t_crm_ec_record_YYYY{MM}{dd} )

» NELSHRIRIVR L IREET DATABASE, FHIEINMERLERE,

11214 FERGRIE

- FERMBREERAELMEXNRBFEKES,

- BiNERZEEREXNFERMNER,

- FERIRERIER, MFEFERBPIFEZENEXN, " 0-BL, 1-TL" .

- T/R1ETIER I is_{description}, M member T EFRRI enabled B9 FAHIFIER R J0 is_enabled,
- FERAANEIWEE 30 MNFERF, FERMIAREINKT 60,

- REBEERFREE, Worder, from, desc E, BESEMRIEBANEHREZF,

11215 ZES|&GHREIE

- FRES|: pk (REMEE)_(FERBEES:

- E—2R5|: k (RBMES; _(FERBES)

- TERS|: idx {(REME S} (FEREES?

- SHIAEMA column_name, BYRFIEERRBEXNES,

1122 SQLAEHIE
REENB—LAER sqL B—RRIEL A& ST,
11.2.21 EBRBIFRMTE
cBARN: ROBUAEEBERSBANCIIRT, BiSNARNSBHRERBRIBZIEMNEIRZLE,
BA L 535772 5 5 R,

« TEYHIHBA: create table if not exists table_name B{Z drop table if exists table_name iZ3a]#EIX
&N if FIBT, WRNAMBET sQL LIBEITREEMPFE P,

11.2.2.2 SELECT * {EFANSE
« EARFEN: #5{ER seLecT * #H#HITEIM,
< FHARER: REREERSENFERY, BRE B sEecT + 1ZENEEFE:, AAESEENE TR, B

BRERERNFERBIMAZRSIHR, UERANABEZRSITEE,
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\Y 14 —
Fil £ =
11.223 FER E{EHRHINTE

< BEREFEN: EEHFER ER]MERBEXE L, BERTE where FHRRITLRFGFER LR REREMAERL,
BHERIERAICIRERL, NBRRSIKN, HEFUBRERARANESIINEE,

- FZBIEAR:

NMEFNEE:

SELECT gmt_create
FROM ...
WHERE DATE_FORMAT(gmt_create, '%Y%m%d %H:%i:%s') = '20090101 00:00:00"

EENSE:

SELECT DATE_FORMAT(gmt_create, '%Y%m%d %H:%1i:%s")
FROM ...
WHERE gmt_create = str_to_date('20090101 00:00:00", "%Y%mo%d %H:%1i:%s")

11.224 Hfhmse

+ WHERE SREFRAREAER S| L THFCERRBEE,

« Fin/union B or, FEE in B9MNEUVNT 300,

- BRER% BISH I TIEMBIAREIR,

« YNNZFA{EF Multi Statements 11T sqL, B2 sqLERNS&RE, —RMHMALEFImMIT, tidb server
HESREE—1 sqL RITER.

- SEAKRANR, REHREXHITE THEIFEFERITNEE (Tkv, TiFlash), &M N BT tidb server [F
TEHREESANE. EEoom, TETNHEIFMHENINEEIIRINT

- TiFlash STFMITE TS £,
- FHER TiKv FIRIARTIER,
- 1BiE T,

12 GREFLINE

12.1 Gitpod

{£A Gitpod, RF/RH—MEHNEEHRANAIEN R BRPRETBNARIME, FEAIMUIMNREEKE,

Gitpod 5@ — M FFIR Kubernetes N FIF2/F ( GitHub € EE 3L https://github.com/gitpod-io/gitpod), B F R EIERE
KBHARIME, FTAZHFNEMESREESINENMEALRINE, EETE, LI, Gitpod BERIGIREVF
AR RIS, FEEMNRRNIEEESEE 0 BE1E1H, EEMETFZHNALRIME,
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https://www.gitpod.io/
https://github.com/gitpod-io/gitpod

12.1.1

Tl E
PRIEFF I8

1. Fork B ENEVEEN B H &ZBIRHICRE B EE pingcap-inc/tidb-example-java,
BT S 23Rttt d=, FERBICIEEEERY URL BUNDE https://gitpod. io/# SRIBENIRRY gitpod TIEX,

5140, https://gitpod.io/#https://github.com/pingcap-inc/tidb-example-java,
CEEHEWRIPEEMIET S, U0, https://gitpod.io/#targetFile=spring-jpa-hibernate_
<> Makefile,targetMode=spring-jpa-hibernate/https://github.com/pingcap-inc/tidb-example
“~ -javao

3. ERAYIHMERE Z—EFXFHBNIFX, g, cithub,

12.1.2  {EFAEKIARY Gitpod ECEFNIAE

SERRIEAE WEBZE, Gitpod &EE—EREYE]SKI

BAspring Boot Web Nz FH¥E 7 J9 5,

<+ ,targetMode=spring-jpa-hibernate/https://github.com/pingcap-inc/tidb-example-java B] BABIE—

WX,
TR, RIFEEIM FAREITIE.

EXPLORER Get Started X

\ TIDB-EXAMPLE-JAVA

@ > plain-java-hibernate Start

> plain-java-jdbc

> spring-jpa-hibernate

© _gitignore

# gitpod.Dockerfile

I .gitpod.yml

¥ Expected-Output.md
LICENSE

M Makefile

® README.md

Recent
[workspace
Jworkspace

Jworkspace

PROBLEMS ~ OUTPUT  DEBUG CONSOLE  TERMINAL

download https://tiup-mirrors.pingcap.com/tikv-v6.0.0-linux-amd64
download https://tiup-mirrors.pingcap.com/tikv-v6.0.0-linux-and64
download https://tiup-mirrors.pingcap.com/tikv-v6.0.0-1linux-amd64
download https://tiup-mirrors.pingcap.com/tikv-v6.0.0-1linux-amd64
.tar.gz 185.41 MiB / 185.41 MiB 100.00% 88.24 MiB/s

Start tidb instance:v6.0.0

The component “tidb’ version v6.0.0 is not installed; downloading
from repository.

download https://tiup-mirrors.pingcap.com/tidb-
download https://tiup-mirrors.pingcap.com/tidb-v6.@.0-linux-amd64
download https://tiup-mirrors.pingcap.com/tidb-» 0-linux-amd64
download https://tiup-mirrors.pingcap.com/tidb- 0-linux-amd64
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1inux-amd64

.0.0-linux-amd64

download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1linux-amd64
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1inux-amd64
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-1linux-amd64
download https://tiup-mirrors.pingcap.com/tidb-v6.0.0-inux-and64
download https://tiup-mirrors.pingcap.com/tidb-v6.@.0-inux-amd64
.tar.gz 47.86 MiB / 47.86 MiB 100.00% 27.76 MiB/s

Waiting for tidb instances ready

> OUTLINE
127.0.0.1:4000 ...
> TIMELINE
Pmain & ®0AO0 2 Share

SERIITIEX,

383 URL https://gitpod.io/#targetFile=spring-jpa-hibernate_Makefile

/\
m -
Walkthroughs
VGet Started with VS Code in the Web
Discover the best customizations to make VS Code in the
Web yours.
VLeam the Fundamentals
Jump right into VS Code and get an overview of the must-
have features.
Boost your Productivity
Get Started with Gitpod
+v A X
B TiUP init...

HISTFILE=/workspace/.gitpod/cmd-1 history -rj {
gp await-port 3930

cd spring-jpa-hibernate

make

}

gitpod /workspace/tidb-example-java (main) $ HISTFILE=/workspace
/.gitpod/cmd-1 history -r;

> gp await-port 3930

> cd spring-jpa-hibernate

> make

>

>}

Awaiting port 3930... []

L[] Test Cas...

Layout: U.S.  Ports: 2379, 2380, 39739, 42917, 20180, 20160 [}

15: playground gitpod workspace init

HHPEIXMHRER T Tivr SRIEEE—

— B Playground /E&FiL4E,
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N Playground, {RP] BATELR;

H—N Spring JPA Hibernate {£5348151T,

REZEMEEERE.
RR] AELIRH AN ETHE,

=


https://github.com/pingcap-inc/tidb-example-java
https://docs.pingcap.com/zh/tidb/stable/tiup-overview

Tl E

ERFTEESEE, ReIUBRMTHRRNEE, HEEZMSAFZAI REMOTE EXPLORER AL ZI{REYIR O 8080
URL ( Gitpod SZ#FEF URL BUIR 4K ),

= REMOTE EXPLORER Get Started X [ oo
v GITPOD WORKSPACE
- Start Walkthroughs
v Ports
® 4000 open (public) Vcet Started with VS Code in the Web
O G e (2lE) Discover the best customizations to make VS Code in the
® 2379 open (private) Web yours.
® 2380 open (private)
® 39739 open (private)
® 42017 Learn the Fundamentals
sl i) Jump right into VS Code and get an overview of the must-
® 20180 open (private) Recent have features.
® 20160 open (private)
© 10080 open (private) Iworkspace S——
00st your Productivi
D | ® 9900 open orivate Iworkspace ¥ Yy
=® | e 12020 open (private) Iworkspace
® 3000 open (private) Get Started with Gitpod
® 8123 open (private)
® 9527 open (private)
® 3930 open (private) PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL
® 20170 open (private)
® 8234 open (private) download https://tiup-mirrors.pingcap.con/tiflash-v6.0.0-linux-an  cated setting [javax.persistence.lock.timeout], use [jakarta.pers
download https://tiup-mirrors.pingcap. con/tiflash-vé. i istence. lock. timeout] instead
® 9000 open (private) download https://tiup-mirrors.pingcap. com/tiflash-vé. 2022-05-05 02:47:58.191 WARN 1586 1ain] org.hibe
20292 open (private) download https://tiup-mirrors.pingcap. con/tiflash-vé. rnate.orm. deprecation : HHHO0000021: Encountered depre

cated setting [javax.persistence.lock.timeout], use [jakarta.pers
istence. lock. timeout] instead
2022-05-05 02:47:58.221 WARN 1586 main] org.hibe
rnate.orm.deprecation : HHH9@000021: Encountered depre
cated setting [javax.persistence.lock.timeout], use [jakarta.pers
istence. lock. timeout] instead

download https://tiup-mirrors.pingcap. com/tiflash-v6.
download https://tiup-mirrors.pingcap.com/tiflash-v6.
download https://tiup-mirrors.pingcap.com/tiflash-v6.
download https://tiup-mirrors.pingcap.com/tiflash-v6.
download https://tiup-mirrors.pingcap.com/tiflash-v6.
download https://tiup-mirrors.pingcap.com/tiflash-v6.

rnocoosoooSSes

download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am = 2022-05-05 02:47:58.291 WARN 1586 nain] JpaBaseC
d64.tar.gz 182.96 MiB / 182.96 MiB 100.00% 11.66 MiB/' onfigurationsJpaWebConfiguration : spring.jpa.open-in-view is ena
Waiting for tiflash instances ready bled by default. Therefore, database queries may be performed dur
127.0.0.1:3930 ... Done ing view rendering. Explicitly configure spring.jpa.open-in-view
CLUSTER START SUCCESSFULLY, Enjoy it ~-~ to disable this warning

To connect TiDB: mysql ——comments ——host 127.0.0.1 —port 4000 -u | 2022-05-05 02:47:58.648 INFO 1586 mainl 0.s.b.w.
root -p (no password) embedded. tomcat.TomcatWebServer : Tomcat started on port(s): 808
To view the dashboard: http://127.0.0.1:2379/dashboard 0 (http) with ext path '

PD client endpoints: [127.0.0.1:2379] 2022-05-05 02:47:58.657 INFO 1586 main] com.ping
To view the Prometheus: http://127.0.0.1:9090 cap.App : Started App in 4.768 seconds (
To view the Grafana: http://127.0.0.1:3000 EIVM running for 5.253)

Pmain O ®O0AO0 % Share Layout: U.S.  Ports: 4000, 8080, 2379, 2380, 39739, 42917, 20180, 20160, 10080, 9090, 12020, 3000, 8123,952 0 |

16: playground gitpod workspace ready

12.1.3 {ERBE XM Gitpod BEEEF Docker $H{E

12.1.3.1 BXEX Gitpod ILE
FEIBMIEB R, &E&RMgitpodyml, BIE—1 .gitpod.yml XHFAFEE Gitpod TEZIE],

## This configuration file was automatically generated by Gitpod.
## Please adjust to your needs (see https://www.gitpod.io/docs/config-gitpod-file)

## and commit this file to your remote git repository to share the goodness with others.

## image:
##  file: .gitpod.Dockerfile

tasks:
- name: Open Target File
command: |
if [ -n "$targetFile" ]; then code ${targetFile//[_1//}; fi
- name: TiUP init playground
command: |
$HOME/ . tiup/bin/tiup playground
- name: Test Case
openMode: split-right
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https://github.com/pingcap-inc/tidb-example-java/blob/main/.gitpod.yml

T2 2 R
init: echo "*** Waiting for TiUP Playground Ready! **#*"
command: |

gp await-port 3930
if [ "$targetMode" == "plain-java-jdbc" ]
then

cd plain-java-jdbc

code src/main/resources/dbinit.sql

code src/main/java/com/pingcap/JDBCExample.java

make mysql
elif [ "$targetMode" == "plain-java-hibernate" ]
then

cd plain-java-hibernate
make
elif [ "$targetMode" == "spring-jpa-hibernate" ]
then
cd spring-jpa-hibernate
make
fi
ports:
- port: 8080
visibility: public
- port: 4000
visibility: public
- port: 2379-36663

onOpen: ignore

12.1.3.2 B X Gitpod Docker H1%

ZXINEI T, Gitpod {88 B 9 Workspace-Full B4R/ Docker SRIR1E A TEZ BRI EM, ETFUEIA SRR EEHY
TYEXFNEL T Docker. Go, Java, Node.js, C/C++, Python, Ruby. Rust, PHP IAJZ Homebrew, Tailscale, Nginx & 1 &,

RE] AR A H Docker HRREX Dockerfile, F O fRAYIN B &2 Fr 35 BRI AR R,

X2 — Dockerfile 7Rf51 : 745 gitpod.Dockerfile

FROM gitpod/workspace-java-17

RUN sudo apt install mysql-client -y
RUN curl --proto '=https' --tlsv1.2 -sSf https://tiup-mirrors.pingcap.com/install.sh | sh

REEEEH. gitpod.yml:

## This configuration file was automatically generated by Gitpod.
## Please adjust to your needs (see https://www.gitpod.io/docs/config-gitpod-file)

## and commit this file to your remote git repository to share the goodness with others.

image:
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https://github.com/pingcap-inc/tidb-example-java/blob/main/.gitpod.Dockerfile

# TEXE S AREY Dockerfile
file: .gitpod.Dockerfile

tasks:
- name: Open Target File

command: |

if [ -n "$targetFile" ]; then code ${targetFile//[_1//};

- name: TiUP init playground
command: |
$HOME/ . tiup/bin/tiup playground
- name: Test Case
openMode: split-right
init: echo "*** Waiting for TiUP Playground Ready! ***"
command: |
gp await-port 3930
if [ "$targetMode" == "plain-java-jdbc" ]
then
cd plain-java-jdbc
code src/main/resources/dbinit.sql

code src/main/java/com/pingcap/JDBCExample.java

make mysql
elif [ "$targetMode" == "plain-java-hibernate" ]
then

cd plain-java-hibernate
make
elif [ "$targetMode" == "spring-jpa-hibernate" ]
then
cd spring-jpa-hibernate
make
fi
ports:
- port: 8080
visibility: public
- port: 4000
visibility: public
- port: 2379-36663

onOpen: ignore

fi

Tl E

12133 MAEN

FERLNT .gitpod.yml XHREERE, BRIERMKEBEETRN AR citHub KB EERFTHA,
158) https://gitpod.io/#<YOUR_REPO_URL> BAZEIIHRY Gitpod TYEX, ¥ T{EX &N ARITAIKL,

1518] https://gitpod.io/workspaces LAFKEXFT BB A T EX,
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1214 B4

Gitpod IRt T TR, BLH), MEENTREFLANE, £F
7. MR,

EXPLORER

 TIDB-EXAMPLE-JAVA
> plain-java-hibernate
> plain-java-jdbc
v spring-jpa-hibernate
> .mvn
v src
v main
v java/com/pingcap
> controller
> dao
> service
© App.java
> resources
> test
> target
© _gitignore
M Makefile

¢ mvnw

mvnw.cmd

Player.postman_collection.json

N pom.xml
$ request.sh

spring-jpa-hibernate.pid

© _gitignore
& gitpod.Dockerfile
! _gitpod.yml
¥ Expected-Output.md
LICENSE
M Makefile
@® README.md
> OUTLINE
> TIMELINE
Pmin & ®0AO0

Tl E

114 og — =
FHEE, Re]MERENRSBEPFL. 1B
M Makefile © Appjava X o
spring-jpa-hibernate > src > main > java > com > pingcap > @ App.java
1 // Copyright 2022 PingCAP, Inc.
2 1/
3 // Licensed under the Apache License, Version 2.0 (the "License");
4 // you may not use this file except in compliance with the License.
5 // You may obtain a copy of the License at
6 /7
77 http://www.apache.org/licenses/LICENSE-2.0
8 /7
9 // Unless required by applicable law or agreed to in writing, software
10 // distributed under the License is distributed on an "AS IS" BASIS,
11 // WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
12 // See the License for the specific language governing permissions and
13 // limitations under the License.
14 r
15  package com.pingcap;
16
17 import org.springframework.boot.SpringApplicatiol
18 import org.springframework.boot.autoconfigure.SpringBootApplication;
19 import org.springframework.boot.context.ApplicationPidFileWriter;
20
21  @SpringBootApplication
22 public class App {
23
PROBLEMS ~ OUTPUT ~ DEBUG CONSOLE  TERMINAL +v A~ X
Open Targ...

download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am  2022-05-09 05:46:56.615 WARN 1551 [ mainl org.hibe
download https://tiup-mirrors.pingcap.con/tiflash-v6.0.0-linux-am  rnate.orm.deprecation : HHHO0000021: Encountered depre
download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-an cated setting [javax.persistence.lock.timeout]l, use [jakarta.pers

download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-an  istence. lock.tineout] instead

download https://tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am = 2022-05-09 6.871 WARN 1551 [ main] JpaBaseC

d64.tar.gz 182.96 MiB / 182.96 MiB 100.00% 62.27 MiB/s onfigurationsJpahiebConfiguration : spring.jpa.open-in-view is ena
bled by default. Therefore, database queries may be performed dur

Waiting for tiflash instances ready
127.0.0.1:3930 ... Done

CLUSTER START SUCCESSFULLY, Enjoy it ~-*

To connect TiDB: mysql --comments —-host 127.0.0.1 ——port 4000 -u
root —p (no password)

ing view rendering. Explicitly configure spring.jpa.open-in-view
to disable this warning

2022-05-09 05 57.584 INFO 1551 [ main] o.s.b.w.
embedded. tomcat. TomcatWebServer : Tomcat started on port(s): 808

To view the dashboard: http://127.0.0.1:2379/dashboard 0 (http) with context path '’
PD client endpoints: [127.0.0.1:2379] 2022-05-09 05:46:57.593 INFO 1551 [ mainl com.ping
To view the Prometheus: http://127.0.0.1:9090 cap.App : Started App in 9.115 seconds (
To view the Grafana: http://127.0.0.1:3000 JWM running for 9.769)

]

Ln31,Col1 TabSize:4 UTF-8 LF Java Layout:US. Ports: 20180, 20292, 39363, 9090, 9527, 10080, 4000, 20170, 40639, 9000, 3930, 8080, 8123, 821 [

17: playground gitpod summary

13 B=RATEX%H

xR

T BIEESISHE=7TH

RIERI T E RN FNBIEESZFWE=TE, RRIAEPHE=TEHIERR
AX2$5, BHTEETRERSERRFINBEENIFIEE, MM AERIEREM,

FHBIRESE

[EFRE MysoL Y, BEKERDIERS MysQL BY Driver, ORM REM T ESFHMIBERS. AX

AXLE T AMENNZFHEFR,

1311 ZI5EY

BE=HTRRHUTZE:
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17
‘ —
Tl £ Iz
- Full: 3RBA PingcAP EZZHHZ T ANBRSBINGERE M, AEENRFTNERIGTRE, KFEHHRY
FTRPICROFRFEITREMEML,

+ Compatible: FRBFATFZTEBIEE mysqL, MEHBIRESERS mysqL thiX, ELERTLAERLET B/
REEDINEE, ERWZTEFHTEMNFZSMLREIE, oIl —LEIIIITH,

e
BRAEBRRRILRE, BN F 23509 Driver 3(E ORM EZSH A BB Fim = 5 EidFIH IR IE,

REEAAIHHN T REE T RIEEN EIE, B citHub ERIXBFFMEE N issue, UFHBIE
T B #H ERR#HE,

13.1.2 Driver

<tr>
<th>fRIZIBS </ th>
<th>3Rzf</th>
<th>ERFTE M kR A</ th>
<th>XZHFER</th>
<th>Y R AR S AL 28 </ th>
<th>¥¥2</th>

</tr>

<tr>
<td>Go</td>
<td><a href="https://github.com/go-sql-driver/mysql" target="_blank" referrerpolicy="no-
< referrer-when-downgrade">Go-MySQL-Driver</a></td>
<td>v1.6.0</td>
<td>Full</td>
<td>N/A</td>
<td><a href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-sample-application-golang-sql-
< driver">{#F Go-MySQL-Driver EFEZRITINEIEE</a></td>
</tr>
<tr>
<td>Java</td>
<td><a href="https://dev.mysql.com/downloads/connector/j/" target="_blank" referrerpolicy="
<> no-referrer-when-downgrade">JDBC</a></td>
<td>8.0</td>
<td>Full</td>
<td>
<ul>
<li><a href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-choose-driver-or-orm#java-

< drivers" data-href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-choose-

< driver-or-orm#java-drivers">pingcap/mysql-connector-j</a></1li>
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T2 2 R
<li><a href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-choose-driver-or-orm#tidb-
< loadbalance" data-href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-choose-
< driver-or-orm#tidb-loadbalance">pingcap/tidb-loadbalance</a></1i>
</ul>
</td>
<td><a href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-sample-application-java-jdbc">

— {EF JoBC EZBIFENHBIERE</a></td>

</tr>

13.1.3 ORM

<tr>
<th>#RIZIBES</th>
<th>0RM HEZE</th>
<th>ERFTEMNAARAR</ th>

<th>ZFFE LK</ th>
<th> Y IR EEIEACES </ th>
<th>#F2</th>

</tr>

<tr>

<td rowspan="4">Go</td>
<td><a href="https://github.com/go-gorm/gorm" target="_blank" referrerpolicy="no-referrer-
< when-downgrade">gorm</a></td>
<td>v1.23.5</td>
<td>Full</td>
<td>N/A</td>
<td><a href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-sample-application-golang-gorm">
— (£ corm EREBIFHEIERE</a></td>
</tr>
<tr>
<td><a href="https://github.com/beego/beego" target="_blank" referrerpolicy="no-referrer-
> when-downgrade">beego</a></td>
<td>v2.0.3</td>
<td>Full</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://github.com/upper/db" target="_blank" referrerpolicy="no-referrer-when-
< downgrade">upper/db</a></td>
<td>v4.5.2</td>
<td>Full</td>
<td>N/A</td>
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<td>N/A</td>
</tr>
<tr>
<td><a href="https://gitea.com/xorm/xorm" target="_blank" referrerpolicy="no-referrer-when-
< downgrade">xorm</a></td>
<td>v1.3.1</td>
<td>Full</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td rowspan="4">Java</td>
<td><a href="https://hibernate.org/orm/" target="_blank" referrerpolicy="no-referrer-when-
< downgrade">Hibernate</a></td>
<td>6.1.0.Final</td>
<td>Full</td>
<td>N/A</td>
<td><a href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-sample-application-java-
< hibernate">{#F Hibernate EIZZIFENIIEE</a></td>
</tr>
<tr>
<td><a href="https://mybatis.org/mybatis-3/" target="_blank" referrerpolicy="no-referrer-
< when-downgrade">MyBatis</a></td>
<td>v3.5.10</td>
<td>Full</td>
<td>N/A</td>
<td><a href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-sample-application-java-mybatis
< "> MyBatis EIEEITEEIERE</a></td>
</tr>
<tr>
<td><a href="https://spring.io/projects/spring-data-jpa/" target="_blank" referrerpolicy="no
< -referrer-when-downgrade">Spring Data JPA</a></td>
<td>2.7.2</td>
<td>Full</td>
<td>N/A</td>
<td><a href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-sample-application-java-spring-
<+ boot">{#FI Spring Boot EIHZIFINIIEE</a></td>
</tr>
<tr>
<td><a href="https://github.com/jO0Q/j00Q" target="_blank" referrerpolicy="no-referrer-when-
< downgrade">j00Q</a></td>
<td>v3.16.7 (Open Source)</td>
<td>Full</td>
<td>N/A</td>
<td>N/A</td>
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</tr>
<tr>
<td>Ruby</td>
<td><a href="https://guides.rubyonrails.org/active_record_basics.html" target="_blank"
< referrerpolicy="no-referrer-when-downgrade">Active Record</a></td>
<td>v7.0</td>
<td>Full</td>
<td>N/A</td>
<td><a href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-sample-application-ruby-rails">
< f8EF3 Rails MEZEF] ActiveRecord ORM EIEE|FHEIEE</a></td>
</tr>
<tr>
<td rowspan="3">JavaScript / TypeScript</td>
<td><a href="https://sequelize.org/" target="_blank" referrerpolicy="no-referrer-when-
<> downgrade">Sequelize</a></td>
<td>v6.20.1</td>
<td>Full</td>
<td>N/A</td>
<td>N/A</td>
</tr>
<tr>
<td><a href="https://www.prisma.io/" target="_blank" referrerpolicy="no-referrer-when-
< downgrade">Prisma</a></td>
<td>4.16.2</td>
<td>Full</td>
<td>N/A</td>
<td><a href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-sample-application-nodejs-prisma
< "> prisma EREBIFHEIEE</a></td>
</tr>
<tr>
<td><a href="https://typeorm.io/" target="_blank" referrerpolicy="no-referrer-when-downgrade
5 ">TypeORM</a></td>
<td>v0.3.17</td>
<td>Full</td>
<td>N/A</td>
<td><a href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-sample-application-nodejs-
< typeorm">fEF TypeOrRM E#ZEITEHLIERE</a></td>
</tr>
<tr>
<td rowspan="2">Python</td>
<td><a href="https://pypi.org/project/Django/" target="_blank" referrerpolicy="no-referrer-
< when-downgrade">Django</a></td>
<td>v4.2</td>
<td>Full</td>
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<td><a href="https://github.com/pingcap/django-tidb" target="_blank" referrerpolicy="no-
~ referrer-when-downgrade">django-tidb</a></td>
<td><a href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-sample-application-python-django
< ">{BF Django E R FINEIERE</a></td>
</tr>
<tr>
<td><a href="https://www.sqlalchemy.org/" target="_blank" referrerpolicy="no-referrer-when-
< downgrade">SQLAlchemy</a></td>
<td>v1.4.37</td>
<td>Full</td>
<td>N/A</td>
<td><a href="https://docs.pingcap.com/zh/tidb/dev/dev-guide-sample-application-python-
< sqlalchemy">{#F sqQLAlchemy JEIZZIFENEIEZE</a></td>

</tr>
13.1.4 GUI
GUI R EMRARA RHEER iz
JetBrains DataGrip 2023.2.1 Full N/A
DBeaver 23.0.3 Full N/A
Visual Studio Code 1.72.0 Full N/A

132 BHNE=AFTEFERO)M

=,
R

FHBIRECINBAZ NS, BRENAZIFRHNES:

- FEHTIE SR

- fib& 3

- Bt

- BEXEH

- S[EEBIRRE, FUELBIFNRS|
- XA1Bi&

XERZIHOINERRBEFRAATRITH, FTBEENL, RTESFHMEES wysaL
FIFRBMENEE, RETUEES vysqL FREEXTEL,

RPN ERFRE M R A — T SR ESF5E =7 TEHR R,
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T E x
1321 @A

13.2.1.1 FELEIBES SELECT CONNECTION_ID() iR[E45RZEHY Jg 64 (i FEHY

iR

S ENIEEAN SELECT CONNECTION_ID() HUIR[EI{EJD 64 iI, U0 2199023260887, T MysQL FIREME Jg 32 fi1, %l
391650,

ikt 73 i%

EFIBIEENARERFTR, BEIEEASIESH 64 A BALR (HFRFHLD ) 77f SELECT CONNECTION_ID
— O BIER, BALERH, 9 )ava N{EF Long 8% String #1T1EUR, JavaScript/TypeScript R string LAY HFH1T
=,

13.2.1.2 FHIIBERIZE com_* TTENES
iR
MysQL 43P T — &R 51 com_ FFSKBIRSB IR T = RICTRIRI B ERVIRIE SR, U0 Com_select iRk T MysqQL £

BEM EXRBohFE, S &R SELECT 1BRIEN (BMEEBRAIHRMINNIT ). MENMIBEFREIFILT S,
{RET LAE 1B &) SHOW GLOBAL STATUS LIKE  ‘Com % INEZREHFUBES vysQL WESR,

ML 75 %

BERZIHENEE, E mysqL R con_* BEILMMERZRZ —R s, FIRBEENTINMERTE, T
ENRSHEEHITENR, WFEFREETER, A FolAEESSERMARREBESER,

13213 FHBIEEHRIRBAEX S TIMESTAWP 5 DATETIME 285

i

HEIBE IR B 5 X 4 TIMESTAMP 5 DATETIME, T MysQL RAX 4y, £ 2BiR[E J DATETIME, Bl MysqQL £45
TIMESTAMP SEBYAHR B8 ;%%'maeiﬂzgﬁu DATETIME 38,

Ml 73 %

B2ERARRESEHTFNRLE, 2EAERIDHITHEISH,

13.2.1.4 EEEIBEEARNSZHF CHECK TABLE 1B3H)

R
EHFIBEASZHF CHECK TABLE 1BA],
IRy abr

FEFENEHEEEARERY ADMIN CHECK [TABLE|INDEX] iBAIHFHITRAPEBIBFIN MR 5By — R,

13.2.2 5 MmysqLpBC FIFER It

MR A A MySQL Connector/) 8.0.29,
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https://dev.mysql.com/doc/refman/8.0/en/server-status-variables.html#statvar_Com_xxx

L
\1 V4 —_—
Yl 2 R
13.22.1 ERIAHEFR A —24
R
MySQL Connector/) BIHEF MINMREFEEZ FPin A, @id FRENHI AR SS ik bR A3 1T #0151,
TRIH T EMNEFIHSRBZIHEHEFANAR—BIFAFE:

FAE & FimakiAHER AL BRSZ umERIAHER AL
ascii ascii_general_ci ascii_bin

latin1 latin1_swedish_ci latin1_bin

utf8mb4 utf8mb4_0900_ai_ci utf8mb4_bin
7 &

FEFIBBEETFNRERFRN, FEXEZFiREAHEFLN, 2=~ im2EAAHER LU B MysqL Connector/)
FEEXHRTZ.

13.2.2.2 S0 NO_BACKSLASH_ESCAPES N&ERY

i

AN B3R E P Fo i (5 B NO_BACKSLASH_ESCAPES SEM AT \ FRFHIEEN., BIR issue,
ML 73 %

TE e B3R P ASFE ES{E F NO_BACKSLASH_ESCAPES 5\, TR({EMR \\ f#5 sqL &,

13223 KRIRERS|ERBASE

iR

Y IR EE @I Y A R 1% B SERVER_QUERY_NO_GOOD_INDEX_USED 5 SERVER_QUERY_NO_INDEX_USED %, X
BERUTESEHRESERA—:

+ com.mysql.cj.protocol.ServerSession.noIndexUsed()

* com.mysql.cj.protocol.ServerSession.noGoodIndexUsed()

Ml 73 %

ANMEH noIndexUsed() 5 noGoodIndexUsed() EBIEY,

13.2.2.4 ASz#5F enablePacketDebug S

iR

BN BB EEAN 2§55 enablePacketDebug S48, 1IX & — N MysQL Connector/] A TS, 151K B IR/ Buffer,
XEEHERNEIINRF, BOITH.

Ak 75 %

RiZE enablePacketDebug S48,
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https://github.com/pingcap/tidb/issues/35302
https://dev.mysql.com/doc/connector-j/en/connector-j-connp-props-debugging-profiling.html

T4 ER
13.2.2.5 ASz#F UpdatableResultSet
U
S 2 #8438 BE B N 2 #3F UpdatableResultSet, Bl115 %) %8 7 ResultSet.CONCUR_UPDATABLE S %, H R ETE
ResultSet AERZITEUREH.
et 75i%
{8 UPDATE 1B A)HTEIRE R, PIERESRIEEIE 4,

13.2.3  MySQL JDBC Bug

13.2.3.1 uselocalTransactionState [l rewriteBatchedStatements [ERfH B SEHE S LFREREEIR

R

uselLocalTransactionState Fl rewriteBatchedStatements IS EN B, EEMEBESTLIER, RAIE
FERREEN,

YR RbrA

5=
PE =W

B.[8) MysqQL JDBC 351t Bug, BIXKJEIL Bug Report TR ITEEAIERER.

B0 /3 useLocalTransactionState, XB A RESHEB S TLIFRRLMOZR,

13.23.2 Connector TiERE 5.7.5 lRARLA T HIAR S iR

I

MySQL Connector/) 8.0.29 £ 5 5.7.5 R A LA T B MysqQL BRSZm, ZR{EHR 5.7.5 ARA AR mysqL BR 33 it iX RO 2438 ZE
EIRHMEAR, KERLELTSHRBBEERNELE, XTESATER, FIEFL BugReport,

HEE 75 7%

XE—ATs0E)8, ZE 2022 F 10 B 12 B, MysQL Connector/] K& FIEE KL,

FHBIREN T T RANMEEAEE

« BEFURFIME: pingcap/mysql-connectorj FEE T 1% Bug, fRP]LBA{EF pingcap/mysql-connector-j EIRE 73 1Y
MySQL Connector/J,

13.2.4 5 sequelize BIFRE M

KNFHEARPFRBHERET Sequelize ve.32.1 MK,
BIBNIRER, FANBUBEEZIFHE RIS sequelize TNEE (ERA MySQLIERAS ), AIFMINAE
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https://bugs.mysql.com/bug.php?id=106252
https://github.com/pingcap/mysql-connector-j
https://www.npmjs.com/package/sequelize/v/6.32.1
https://sequelize.org/docs/v6/other-topics/dialect-specific-things/#mysql

THER

- A% GEOMETRY #H %,

- PRFHENE TR,

« " #% PROCEDURE tH%,

« ANz #5 READ-UNCOMMITTED F[ SERTIALIZABLE P& 24 5l,

« BIARSIFIE X BY AUTO_INCREMENT B4,

« ANSZ#F FULLTEXT. HASH # SPATIAL 25|,

- ARH sequelize.queryInterface.showIndex(Model.tableName);,
« "L sequelize.options.databaseVersion,

o R"XEHEH queryInterface.addColumn N9 ES |,

13.24.1 ARFHEREHERE

EiBU

AZFHEN BB ER, IRATHERNBICEEN, FIBIREEREFNREARNRS, (R
PATELLE 1ssue B 7555 — T HRIRENE SR,

13.2.42 N3735 READ-UNCOMMITTED F01 SERTALIZABLE PRES 4% 5l

I

8 $0HE BE AS 2 35 READ-UNCOMMITTED F1 SERIALIZABLE PRE KA, 1R BEFZFRE LK 55 READ-UNCOMMITTED BX
SERIALIZABLE A5 R 58,

HEE 75 %

{15 BB T 2L £33 ZE SZ 4351 REPEATABLE-READ Y, READ- COMMITTED FRES % 31,

MERHBENRRBEEMIRE SERIALIZABLE [RE L BIAIN A, ERMKERT ser1ALIZABLE, {RETLAIZE tidb
< _skip_isolation_level_check J3 1, UEfREUNERIT tx_isolation ( transaction_isolation HER ) WE—
P EIEE AN L FHIPRE &5 ( READ-UNCOMMITTED F[] SERIALIZABLE ), AEHRES,

13.243 EAARRRVHEDRFIRY AuTo_INCREMENT B4

i

ZRIAR A2 IFBIT ALTER TABLE MODIFY BX ALTER TABLE CHANGE SRIZNNZRAEBRIENFIHYT AUTO_INCREMENT B4,
MR 75 %

SEAUTO_INCREMENT FO{EE FR PR,

188 @@tidb_allow_remove_auto_inc JJ true, EN®]iIFFEFR AUTO_INCREMENT B4,
13244 ANZ3EF FULLTEXT. HASH F0 SPATIAL ZE5|

iR
EANEIEEASZHF FULLTEXT, HASH Fl SPATIAL 5],
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https://github.com/pingcap/tidb/issues/6347
https://sequelize.org/api/v6/class/src/dialects/abstract/query-interface.js~queryinterface#instance-method-addColumn
https://github.com/pingcap/tidb/issues/18090

il B R
133 FHIBUEES ProxysQL Y

ARIZLA centos 7 Jaffll, BIENBEINIIBES ProxysQL BIER 5%, NRITEEMARIEMERK, A[SER
JER{A 55 {8 FH Docker X Docker Compose BREMINEMIF R, (REAILASE TR, UHFEESER:

- R RS
- LA R R &R XA

* ProxySQL Eﬁf{ﬁi
- FEEEIRIES proxysqL RYEE R

133.1 1. BEEANBUEE

13.3.1.1 TR IAE
TiUP FEFHBIRETRIEEAEERNAR, SEETIMIEEESTARSHEH, tNTpB, PD, TKVEH,

1. T TIUP

curl --proto '=https' --tlsv1.2 -sSf https://tiup-mirrors.pingcap.com/install.sh | sh

2. R IME T IR
tiup playground

133.1.2 IERVIFE
ERFBRETMAIMESE TS, BINSE(ER Ur SPE T 2UEE S HIRIEEGREERE,

13.3.2 2. J25f ProxysQL

133.21 yum &

1. NI RPM B :

cat > /etc/yum.repos.d/proxysql.repo << EOF
[proxysql]
name=ProxySQL YUM repository

baseurl=https://repo.proxysql.com/ProxySQL/proxysql-2.4.x/centos/\$releasever
gpgcheck=1
gpgkey=https://repo.proxysql.com/ProxySQL/proxysql-2.4.x/repo_pub_key

EOF

2. TR

yum install proxysql

3. Boh:

systemctl start proxysql
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https://proxysql.com/documentation/
https://github.com/Icemap/tidb-proxysql-integration-test

TR
13322 HhEERAI
S ProxysqQL B4 Github TITHEIEX ProxysQL B J3 X #H1TE K,

1333 3. B2 & ProxysSqQL

FEY proxysQL ARECEIEETFEBUEE, MALLIE proxysQL fE R EIBERMNIE, TEIIZFUENESIN,
HAREEEME]SE proxysqL B 73 X 14,

13.3.3.1 ProxySQL BB E BT

ProxysQL EEF—MNEREMAIE O FHTEREEEE, S—NMNmOFTRIE, Hod, BETEEMA O Proxysql
Admin interface, {CIERIA OFRJT ProxySQL MySQL Interface,

* ProxySQL Admin interface: BICAEFIRE admin INRMIA P EEZEIRRE, NIEBFMEALRE, EFE
FREE stats NRMWAF, REEIRENELAETHE (NMEBEHEALE ), BIAZIER adnin:admin ¥
stats:stats, (BHFHERLEE, oJUAERRKIAZIEETAMERE, BinifiEk, SERE— M NA
P, BEEHGBERN radnin,

* ProxySQL MysQL Interface: FAFRIE, 1F sQLEFRZEENRSH.
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https://proxysql.com/documentation/
https://proxysql.com/documentation/

Admin Interface

Write

Runtime Config

Read

0
o
0
A

DE User

Proxy Interface

T4 E R

=erver

Server

=Server

18: proxysq| config flow

ProxySQL BE=JZBCE: runtime, memory, disk, RIXBEE X memory EMECE, EENEER, "TUEH
LOAD xxx TO runtime RERIXMNREE, tEJUAER SAVE xxx TO DISK &, BilEEEE &Lk,
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runtime

load xxx to runtime

Admin ¢ | emory
Interface )\

save xxx to disk

disk

19: proxysql config layer

13332 EEEFUHIEERIR

7E ProxysQL RIS ES in, WA MRESNEINBIEESIR, PTURIMNSB %K, BTE ProxysQL Admin
interface 1 TILIRIE :

INSERT INTO mysql_servers(hostgroup_id, hostname, port) VALUES (0, '127.0.0.1", 4000);
LOAD mysql servers TO runtime;
SAVE mysql servers TO DISK;

* hostgroup_id: ProxySQL =LA hostgroup A B EIRFiIRARSZHY, —ILM%EEED:\I:‘ZYJTQIE’JTLAHEREEEﬁ
ﬂ ™ hostgroup, IXH¥ ProxysQL 1F1 SIS & soL BIIXLERRSS ., MEREX D AEIFIRARSE (0i%
NEIZRE), TEEHEE IRER hostgroup, CALLERE RNEIRIIESRG,
+ hostname: JRimARSSAY 1P SRR,
- port: EimARSZ IR,

13333 EBE Proxy ERIKS

TE ProxySQL RN B BURE S IRV E RMK S, ProxysqQL 1F R 1FLEMK S 5K F 3K ProxySQL MySQL Interface, THE
ProxySQL4%LxlttﬁJL%iaﬂui}ErZI‘ﬂE’\Ji&%. A, BRRIEKSEFINSEEFHBEENNE, B7F
ProxySQL Admin interface 1T 1R 1{E :

INSERT INTO mysql_users(username, password, active, default_hostgroup, transaction_persistent)
< VALUES ('root', "', 1, 0, 1);

LOAD mysql users TO runtime;

SAVE mysql users TO DISK;
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« username: AP,

. password: ZRRQ,

- active: BEEM. 1 AEM, 0 ATREXN, Ractive = 1 HAFFIER,

+ default_hostgroup: LEMKSERIAEABY hostgroup, SQLIG#E & IZEZ I hostgroup A, BRIEBIBINIG RE
£ XEIAN[EHY hostgroup,

- transaction_persistent: {HA 108, RIRFBSHAMN, Bl SZAFPEEETART 155G, B
LBEESFEROEERZHE, FMBIEAIEEEEIE— hostgroup B, @ HI1ER) 77 EEIAN[E hostgroup,

13334 EEXHEE

BR T {£F ProxySQL Admin interface BB &, thv] AM{ERECEXHHITREE., ProxysQL XHHH, FEE XX iZH#H M
A MEEYIRME AN, MAEFTEERENFEL, BEIENTE sqLite BIBE R EIERHRE, FENF
ARG EENEEEX S, B, FRREXARER, RRE#HT sqLite BIBERMIBR, X1&EKIRTE ProxysqL
Admin interface A ECE H 1 TR X :

rm /var/lib/proxysql/proxysql.db

H9h, tBEILAIETT LOAD xxx FROM CONFIG, FARCENHEHHHEEEZHaINERNERE,

BB NHFRIARIE 7 /etc/proxysql.enf, BN E AN BREFZ IR PHEEXHFS N, XFEX mysql_servers,
mysql_users XENMNEET R, HREEEFIBITES /etc/proxysql.cnf:

mysql_servers =

(
{
address="127.0.0.1"
port=4000
hostgroup=0
max_connections=2000
¥
)

mysql_users:

(
{
username = "root"
password = ""
default_hostgroup = 0
max_connections = 1000
default_schema = "test"
active = 1
transaction_persistent = 1
}
)
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FE/SfEF systemctl restart proxysql H{TRRSERRBERIAN, BEENEIFENEIEE sqLite HIBE, 5
ZRASERIEINEE X

13335 HFREEIN

NALEEAVFEED, HREEMAIFEMNE. {RAJTE ProxySQL Global Variables FRFREN £ 2R EC B TR B K
fEA,

1334 4. [RIEKRIE

EMNRIAE R, {RATEAfER Docker Kz Docker Compose HRIERHTER A RHIIMEIALY, EMIA 4000, 6033 imHR
WEA, ARMITIO TGS

git clone https://github.com/Icemap/tidb-proxysql-integration-test.git
cd tidb-proxysql-integration-test && docker-compose pull # Get the latest Docker images

sudo setenforce 0 # Only on Linux

docker-compose up -d

H .,
BS:

BAEEFIMEERLCRIERIE 7 U eI Z SR RIME,

BXHEMEBETM T —INER T FIBIBRES ProxysQL MR BRI, XEBNEANTEE. R ERAF
B root, BIEATHIKS, EREIANAY 6033 iHO (ProxysQl), BESEIKEZE 7] Il docker-compose.yaml,
ProxySQL ELYKEZ & 1] Il proxysql-docker.cnf,

BT Far<:

mysql -u root -h 127.0.0.1 -P 6033 -e "SELECT VERSION()"

BITER

e +
| VERSION() |
R et +

13.3.5 5. BEERA

EERAIMEIR R

* Docker

* Docker Compose

323


https://proxysql.com/documentation/global-variables/
https://github.com/Icemap/tidb-proxysql-integration-test/blob/main/docker-compose.yaml
https://github.com/Icemap/tidb-proxysql-integration-test/blob/main/proxysql-docker.cnf

THE R
- MySQL Client

FERBIRBAEANBR:

git clone https://github.com/Icemap/tidb-proxysql-integration-test.git
cd tidb-proxysql-integration-test

TEARAFIFILA tidb-proxysql-integration-test B R ARE K.

13.3.5.1 {83 Admin Interface B0 & DA E I &
EATRBIEFR:

cd example/proxy-rule-admin-interface

13.35.1.1 BIARIETT

BA ProxysQL Admin Interface WEEEAO, EBENHIIEIZST O, SIERAU TGRS BITHRIZA:

./test-load-balance.sh

1335.1.2 EFIBIT

1. 1T Docker Compose REA=M T HIEER RN, FRAIIHOIH 4000, BREIEEHNIHO K 4001,
4002, 4003, FHIIBEDRELBIENGE, BREIN— ProxysQL £, ZFEEAER ProxySQL MySQL Interface
U057 6033, MEIEEMNIRO S 6034, INEEE ProxySQL Admin Interface i [, EHENCIEARM (ENE
BN BER ProxySQL Admin Interface, LRIE RS 1E docker-compose.yaml /A,

docker-compose up -d

2. 3N RIEERAA, CIZBRMNREN, EEARBKIE: tidb-0', 'tidb-1', 'tidb-2",
PAE 53 M) B9 5478 3451 -

mysql -u root -h 127.0.0.1 -P 4001 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-0');
EOF

mysql -u root -h 127.0.0.1 -P 4002 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-1');
EOF

mysql -u root -h 127.0.0.1 -P 4003 << EOF
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DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-2');
EOF

3. {€FH docker-compose exec AF%, TE ProxySQL Admin Interface G {TEE 5o /& IFAIAC & ProxysQL A sQL X
4

docker-compose exec proxysql sh -c "mysql -uadmin -padmin -h127.0.0.1 -P6032 < ./proxysql-

<> prepare.sql"

It soL XA RIBTT:

1. %00 3 N EEN SR E R iR, FHH hostgroup_id ¥4 0,

2. QY BIEERIREREEN, HEERT

3. I root, ZRYHZ, default_hostgroup 90, Xz 7RIS EIREES IR hostgroup_id,
4. ENHEFEE, HEERT.

IE, TNHALERIEE 'tidb-0', 'tidb-1',

>3

4. {E P root FH P& & ProxySQL MySQL Interface, JE£EE1H) 5
"tidb-2' =FAENREL,

mysql -u root -h 127.0.0.1 -P 6034 -t << EOF
SELECT * FROM test.test;

SELECT * FROM test.test;

SELECT * FROM test.test;

SELECT * FROM test.test;

SELECT * FROM test.test;

EOF

5. {2 1EFERR Docker Compose JBENHIEBE. MEFRINEZRIE,

docker-compose down

13.3.5.1.3 FIHRBMIH

E R nEHYENERE, R EIEE tidb-0', 'tidb-1'. 'tidb-2' =FARERIRL, EEAKIAFERE], H
FR—FhynERda

## ./test-load-balance.sh

Creating network "load-balance-admin-interface_default" with the default driver
Creating load-balance-admin-interface_tidb-1_1 ... done

Creating load-balance-admin-interface_tidb-2_1 ... done

Creating load-balance-admin-interface_tidb-0_1 ... done

Creating load-balance-admin-interface_proxysql_1 ... done

Fomm oo +

| db |

R it +
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Stopping
Stopping
Stopping
Stopping
Removing
Removing
Removing
Removing

Removing

+
|
¥
+
|
+
|
+
+
|
"
|
+
load-balance-admin-interface_proxysql_1 ... done
load-balance-admin-interface_tidb-0_1 ... done
load-balance-admin-interface_tidb-2_1 ... done
load-balance-admin-interface_tidb-1_1 ... done
load-balance-admin-interface_proxysql_1 ... done
load-balance-admin-interface_tidb-0_1 ... done
load-balance-admin-interface_tidb-2_1 ... done
load-balance-admin-interface_tidb-1_1 ... done

network load-balance-admin-interface_default

Tl E

13.3.5.2 {83 Admin Interface BERAFP S
EAXRHIEFR:

cd example/proxy-rule-admin-interface

13.3.5.2.1

MAE1T

BA ProxysQL Admin Interface HECEA M, EEERNHIIGEERF BRI, NERFHFERRNERFILE
EERR, AJfERUTGRLTITHA:

./test-us

er-split.sh
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,

133522 EEIBIT

1. 181 Docker Compose BEAF N FIBIEETELAG, FRAERIROIN 4000, BREIEEH I H 4001,
4002, FEBIBETBIBNGE, BEEN—1 ProxysqL K, B ZZPIEB ProxysQL MysQL Interface I [ 53 6033,
BRETTE E MG O 7 6034, FEE ProxySQL Admin Interface S [, ERENEIELRM (NBRRN) BF
ProxySQL Admin Interface, LEREHRERE docker-compose.yaml ==

docker-compose up -d

2. 2N BIEESEGIR, SIZEERMNREH, EEARNRBIKIE tidb-0', 'tidb-1', LMESHARE
B R HE B SE 1 :

mysql -u root -h 127.0.0.1 -P 4001 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-0');
EOF

mysql -u root -h 127.0.0.1 -P 4002 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-1');
EOF

3.8 ProxySQLE tidb-1 SEFIRFE—NEF:

mysql -u root -h 127.0.0.1 -P 4002 << EOF
CREATE USER 'root1' IDENTIFIED BY '';

GRANT ALL PRIVILEGES ON *.* TO 'root1'@'%"';
FLUSH PRIVILEGES;

EOF

4. {#FH docker-compose exec A%, 7E ProxySQL Admin Interface FIB{TER Fo/EZIFRIECE ProxysqL Y sQL X
4

docker-compose exec proxysql sh -c "mysql -uadmin -padmin -h127.0.0.1 -P6032 < ./proxysql-

> prepare.sql”

It sQL XA RIBTT:

1. il 2 NEE BB EG iRy, B, tidb-0 AY hostgroup_id 70, tidb-1 Y hostgroup_id JJ
1o

ST BIEERIRIRE, FEERF

WINEF root, ZEREAZE, default_hostgroup J90, BNEXIAIEGEEEZE tidb-0,

WINAF root1, BREAZE, default_hostgroup J91, BNEXIANEEEAHZE tidb-1,

SWAFKRE, FEERF.

vk W

5. D A{ER root AP root1 FAFP &R ProxySQL MySQL Interface, FRHAZEERYGH 'tidb-0'y 'tidb-1',
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mysql -u root -h 127.0.0.1 -P 6034 -e "SELECT * FROM test.test;"
mysql -u rootl -h 127.0.0.1 -P 6034 -e "SELECT * FROM test.test;"

6. {ZLEFF/EFR Docker Compose BEIEIERSE. MLEIRTH

st sy
SRS
020

docker-compose down

13.3.5.2.3 B

## ./test-user-split.sh

Creating network "user-split-admin-interface_default" with the default driver

Creating user-split-admin-interface_tidb-1_1
Creating user-split-admin-interface_tidb-0_1

Creating user-split-admin-interface_proxysql_1

Fom - +
| db |
o +
| tidb-0 |
R ettt +
Feom e — - +
| db |
Fommm e +
| tidb-1 |
Fom - +

Stopping user-split-admin-interface_proxysql_1
Stopping user-split-admin-interface_tidb-0_1
Stopping user-split-admin-interface_tidb-1_1
Removing user-split-admin-interface_proxysql_1
Removing user-split-admin-interface_tidb-0_1

Removing user-split-admin-interface_tidb-1_1

Removing network user-split-admin-interface_default

. done

. done

. done

. done

. done

. done

. done

. done

. done

13.3.5.3 {# 3 Admin Interface BEC B (IR0 N
EAXREIEFR:

cd example/proxy-rule-admin-interface

13.353.1 BIARIETT

BA ProxysQL Admin Interface AECEA L, RIEMMNIZRF, ERMEESEEEAF, HERNNLEREREE
TR sqL, MMHFiE, B sQL iR ERRM T IEEF IR (EIRLE, NERMAFR default_hostgroup

AERU T a2 THIA:

./proxy-rule-split.sh
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133532 EEIEIT

1. 181 Docker Compose BIIF N FUREDTILA, BEAEBIROH 4000, BREFITEENIKO J 4001,
4002, FHBURELGIBNE, BRII— ProxysqL £, ZEEMAER ProxySQL MySQL Interface i [ 6033,
BRETTE E MK [ 7 6034, ~FEE ProxySQL Admin Interface S [, ERENEIELRM (NBEEN) 3R
ProxySQL Admin Interface, LEiRFE#ETE docker-compose.yaml FH,

docker-compose up -d

2. 2N FEBUIRERGIA, LIBMBERMREN, EEATRRMEIE tidb-0', 'tidb-1', EZYARE
R HRESL G, RREAEP— P LINBIEELFAIBARENGS, »—LFIRE:

mysql -u root -h 127.0.0.1 -P 4001 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-0'");
EOF

mysql -u root -h 127.0.0.1 -P 4002 << EOF
DROP TABLE IF EXISTS test.test;

CREATE TABLE test.test (db VARCHAR(255));
INSERT INTO test.test (db) VALUES ('tidb-1');
EOF

3. {€FH docker-compose exec Ap%, TE ProxySQL Admin Interface G 1 TER Fo/EZ IFAIECE ProxysqQL B sQL X
4

docker-compose exec proxysql sh -c "mysql -uadmin -padmin -h127.0.0.1 -P6032 < ./proxysql-

—» prepare.sql”

It sqL XHFFRIB1T:

1. %00 2 N EUEBUEERiRHE, EA, tidb-0 Y hostgroup_id }70, tidb-1 8 hostgroup_id }
1o

EMEINBIBERIREE, FEERT

RO root, BRBAZ, default_hostgroup J30, BNEVIAIZEEEZE tidb-0,

SWHAFRE, HEERE

FRDOFRIN ASELECT . *FOR UPDATES$, rule_id JJ 1, destination_hostgroup JJ 0, BNUTEZLEFRMIAYT sQL

BARFREER E hostgroup 7 0 BFIFENBUBER (XFZMMMRE R THF SELECT ... FOR UPDATE iBA]

BEAESHBIBEDR ).

6. WANFRM ASELECT, rule_id 32, destination_hostgroup 731, ENILEZLLINMNIE sqLiBEG)IGHEEE L
Z hostgroup 71 1 BIEENBURER,

7. ERHNREE, HERRE

vk W

==
3 .
PE =

KT ICECARM :
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« ProxySQL BB rule_id /NBIKRBIIGRFE — 2K ILECHI N,
- A[LEE sqL iBAIAYFFL, ¢ ILEC soL iBRIMLEE,
. MEAL{E A BY match_digest #H{TILE, AT RESHHLE sQLiBA, BIENR
quUery_processor_regex,
- BEESH:
- digest: ATFILESELIEHY Hash .,
- match_pattern: ﬁﬁ?@ﬁaﬁyﬁ SQL iE'EJo
- negate_match_pattern: 1®E 7 1 Bf, ¥ match_digest 3¢ match_pattern FLEZEY
K.
- log: 4%1‘»8%@*@5%0
- replace_pattern: FLEEZIFIAE, BikDILFERNE, NAHZE, WARHEIR,

- RS, B mysql_query_rules,

4. {EH root FAFPE 5 ProxySQL MySQL Interface :

mysql -u root -h 127.0.0.1 -P 6034

BEXEEITUTERD:

+ SELECTiEA:

SELECT * FROM test.test;

¥itHULEC rule_id Jo 2 B9FRI, MMMEERZE hostgroup J 1 BEHEIEER IR tidb-1 A,
e SELECT ... FOR UPDATE'EEEU:

SELECT * FROM test.test for UPDATE;

Pt ICAS rule_id Jo 1 BORIM, MTE%& ZE hostgroup 0 0 BIEE LB EE SR tidb-0 AR,
- B51E0):
BEGIN;
INSERT INTO test.test (db) VALUES ('insert this and rollback later');

SELECT * FROM test.test;
ROLLBACK;

BEGIN BRIt A ILESAT B MM, FELLIFEHAF R default_hostgroup (7 0), MMEE%R
ZE hostgroup /1 0 BIEINBUBER IR tidb-0 1, MMEA J ProxysqQL ZEKIAF B F Y transaction
— _persistent, X ER—NMESAMNMBIBDEITER— hostgroup A, HELL, XEM
INSERT IBA)F SELECT * FROM test.test; H4FFE& Z hostgroup J7 0 RN LB EE B im tidb-0 AR,

5. {21EFERR Docker Compose BHEEE. MERINEZIE,

docker-compose down
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13.3.5.3.3 FHR%GH

## ./proxy-rule-split.sh
Creating network "proxy-rule-admin-interface_default" with the default driver

Creating proxy-rule-admin-interface_tidb-1_1 ... done
Creating proxy-rule-admin-interface_tidb-0_1 ... done
Creating proxy-rule-admin-interface_proxysql_1 ... done
Fomm oo +

| db |

R it +

| tidb-1 |

Fomm o +

R e +

| db |

R it +

| tidb-0 |

Fomm oo +

R e +

| db I

R it +

| tidb-0 |

| insert this and rollback later |

R +

Stopping proxy-rule-admin-interface_proxysql_1 ... done
Stopping proxy-rule-admin-interface_tidb-0_1 ... done
Stopping proxy-rule-admin-interface_tidb-1_1 ... done
Removing proxy-rule-admin-interface_proxysql_1 ... done
Removing proxy-rule-admin-interface_tidb-0_1 ... done
Removing proxy-rule-admin-interface_tidb-1_1 ... done

Removing network proxy-rule-admin-interface_default

13354 EREEXFEEERHIYE
MEEEXMFREEAD, BEHFIEZRAM, BITWUTGHS:

cd example/load-balance-config-file
./test-load-balance.sh

LEECE SRR 5 Admin Interface EEE R 1Y@ 52—, X EREESFHTT ProxysqL H3aLEC
%O

» ProxysQL FYEC B RTF1E sqLite 1, BCE XN sqLite NFIERTIZEY,
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« ProxySQL NEIERREXHHITIREE N, MEAVRMKEERER, B2 I EKH
BEENHE, XZHETFER ProxySQL Admin Interface EBERY, SBLA T L=

- AR,

- BI{EREE MysqL Client #TRREE L,

- ESmeT AN (AAXEER ).

- TE{EH ProxysqL Cluster B14% B 5i1[E1 & Z E Ath ProxySqQL T .

©2024 FHLERR (ILR ) BEBERAFTREBABENA. FRIEBBGERTF, BVWERBIFLFERELELNH
EFRIEERT, FRER. UREEEX.,
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