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T B RIREEER RS ERASHEZaFAIR. ROERAEZESHIFRN
NE. MREFDRFEREN, EHHRBERITTARRANNEEREIAE
BYIAFT,

1. BNHBEIFIERMIEHAQEIRMVEMBNEE T RENEXY,
BNEERTEENEEZEMNLSER. AXIEHNABIA T ERNRES
28, BNIATRETREXS; RETINERSAPERRE, EFFRME
AE=HRBEEFMATHIRBALERAE =R,

2. K% $ﬂEE$%%EﬁT,EH$u\‘EﬁAkxﬁﬁﬁﬁﬂxﬁﬁ\
EHIANEABTNEBR LI, FEFUEAARTRFHITERNEE,
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3. BT miREAE. AEREMER, sXERATEAEEE, FIERRK
Brga BN mERT TN AXEHATHITEEIRE, HEFIE
RIENCBER AR LM EREIIRAA XS, &N SR XER R XSRS
TEHEI T ERMILETFHERENRE TH. REEMRBARX
o

4. AXHEREABRERFIERTmRIRSZHNSEEES], FIERN M
RERSH “BLUR” « “BiRRE” M “HEiThee” BURSRMEASE, Tl
ERENERANENM EREASZIIREMBNNTERIEFES], BFNE
[RTELLERMAEBAXN A A BERME. TB%. SR, TEEFAEE
RIBAREEERAVRIE, AP 5| BRIt RE R RN 2 F R A TiRRE
B, SSERRVMERELER IR B ENIRERHMR. /B, ATHD
ARATH. ERSEBAXEMAEEREERIFHRAN, FERT
ABEETERRE. AEABRT, FElERSANEM@ERESE. BRIE.
Tt BN, FARESRITIERIRE, SRR ERREMASIEME
SRR, ABRE (BMEFIERERSH EZFHRMEATEN) -

5. AXHEFNTFEERME EFFERE, BEERRTIFR. ~=m. BR. &
. Bl BEL WA, MGEENRZH. WiikitE, YHETHER
M/EXBATRCEREEMIRSN, SFEERRTERM. TFN &
e, BUIEF. FETINERN/HEXKATPERAE, ERHAFRT
EEMEA. B, Efl. /FFE NZ. 8. AT FARTIER
Wi, RN EEAXEERNAR. ki, REFIERFLPEF
B, HAAFRRUEAENERTIEREN (2FEERRTEIRNIIUA
BEAEE “FIER FFIERN/HEXEKLT]@MAE, ERmEavkt
BATSKRERFEMRMAT RN, BFS. B FmElRS 2. E&.
BIZEtAR. 75 RSB E RS =8 IR5 T2 RM/HE
KEXATFE) o
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6. FElERAEAR RSN EFANERNEZHHELZTFRE, REFH
ERFHAPEFA, FAXEARETEXRTXEETHHETFRIFREMAIF
CIE

7. AXHEPMBEXTFNERRKSRBEENER, XETEFRHEBR,
B ECNEHH, BASBITEM,

8. MERMANHEEFEREMEIR, BETINERBISEERKR, FIERALE
SUEURNEENERANERNS A ERHNERER, MEFENERE
ERIX S,

2 FREBEFMELR

AXBANAREFALEFRRERN, MRMAXMNTNBIEENASRERSE, %
B2 5E| T SEERNFRPEK, BBARIRIEIAIR TiIDB Kernel Development
Guide RIRENE Z T HIEFENEXER.

FMERTNAERTBIBERRENR— A, HAERERTSIEE
HAIE AT AE MY 7 R A Re T RE R IBRBOIRIRE, [k, TERIRUMLTAEZ AT, BINIRSE
TIBEAE AU RE LB T AR NI £ 5

Hoh, FRERT OB MR R S R BT 2 HUEE SQL FFATELIRIZ,

2.1 FEN IR ER Y

ERFBERFIIIBEZ R, REET B X TFIEEHIEEN—LEE
TENHY:

o FIRTHRIEFESSHER T BTIBEENESEELN, NEF VA
FEERFGESNESHAEEENRAFAEFRFE THENSESII.

o FIRBELIRIETINEERNSHR, TERWETINBIERESHIVEUE
PESE B RIAZ OB (4 R HLAR o

o THRNARERSFINBIEERENG .
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FilER
2.2 FEHUREFESHH

FESEESFDHBIES, MARHRUESSEMNESMHESIRIL. TN
EEE SRR ARBIARAE EMES BN, XiHREFNEBIEREE SR LU ER
R RAREIERE (0 MysQl) E5—H

{RE] LAfEFE BEGIN FFR—1NE55, =& fER BEGIN PESSIMISTIC EXRIIEEHFE—
MNAEIMESS, FH BEGIN OPTIMISTIC ERXIEEFB—1NFMES., MG, £/
COMMIT 18R ES, T ER ROLLBACK [BIRE S,

TiDB £ {RIRIE BEGIN FFHAZI COMMIT B ROLLBACK &R BIMFrBIEANRF
%, ENTEXHEREBNFIEIEaEIRI, HESIEK. ALURIE(RIER B &SRR
FHIEIE—E4E,

HIFRNBRFUMES M4, FERNAEFERE. BNERFUESHRIRES
R A2 ] LUEFARYAMIE cCOMMIT IBAIFmREIVFIEEIR. MRAHRENARER
IR, EEEEREMRES.

2.3 MAREFSFHIERERENG

FEIEESERE MySQL ¥, FElIBIBESZIFAZI MySQL BIEERYS
%, ELERERIHY MySQL R EERS FESUEERD . WRIRAINAIZFESR
BIEE L PingCAP MIETSIEES, BRABINIREER MySQL MIEFinE. [EY,
BUREESN=FHUEE T o T HIRENE B,

EAFENEIEERS MySQL Y, BFERAE MySQL &%, FEIbARZEZH MySQL
Y ORM 3B FE EIEE,

2.4 ¥ R
o REFIG

o EHRIKEHE, ORM HEZR
o EIZFITFHBURE
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o HuEEERig
.« HIESA
o HEIRER
. EE
o itk sQLtEhE
o IR
3 REF IR
3.1 TEAHPBREEDE T AR B SR 8%

IR TR AIRE EFEI T IREE. MTFIREFHER, REIERNATER
— A ERE e B

o EPEAMNNAEEE (23 macOS # Linux)
o TEEN LB EAEFIFEEE (2 Linux)

AE:
KIS IBRESRE L NVERBTFRR LEFAHRE, FREBTFESK
1B

3.1.1 BRE As3h X SR B¢

o ERATE: FAZLM macOS FHE BN Linux IR IRIEEZBZE F 2 E#HEE MR
8, AT IUIEESBFHNERZN, BIK TiDB. TiKV. PD. BiIsEE
bR 489B T,

THHRER— NP HARNARS. REMMTIIHEENNLEEREER 2 1 TiDB 5=
. 3 4 TiKV £, 3 4 PD SEFIFIRTIER TiFlash SEIMIAL, 18T TiUP
Playground, AJILURREZEH ERW—EEMNINEEE, SEBWT:

1. TEHZE TIUP,
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Tl E R
curl --proto '=https' --tlsv1.2 -sSf https://tiup-mirrors.pingcap.com/install.sh | sh

RERTHRESRTINMER:

Successfully set mirror to https://tiup-mirrors.pingcap.com
Detected shell: zsh

Shell profile: /Users/user/.zshrc

/Users/user/.zshrc has been modified to add tiup to PATH
open a new terminal or source /Users/user/.zshrc to use it
Installed path: /Users/user/.tiup/bin/tiup

. ElEERFIRTE,
FE:

TiIUP RETZHESIRT Shell profile XHFMIEITIRIR, FEHITIUT
source AR HI, BEIRF ${your_shell_profile} {EEXI Shell profile X{4HY
SMUT VA=
source ${your_shell_profile}
. TEHa10 session T T o< Bo&EE
R

o WRBRLUTAIRIIT playground, FTELERPENMIRGE, TiUP =

BB IRRRERHE, ERRITHSRFE— 2SR

o WRFBEFANIIE, FERBEIEEFITAM TIUP BY --tag &
&, FNEEIEEFTIERE tag LURBEIE.

tiup playground --tag ${tag_name}

o BT tiup playground SR RIBITERAARAH TiDB &&f, HFP
TiDB. TiKV. PD #1 TiFlash 327 1 14:

tiup playground

15
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o WEILERE TiDB A AT B ALK HIMEL, sn<SEMUT:
tiup playground v7.1.8-5.1 --db 2 --pd 3 --kv 3
bR L REARM T HHABNE T hAaIEE: (BI40v7.1.8-5.1)

BAThRAS AT LUBE 1T tiup list tidb SREF. BITERRBERERFRY
EEI

CLUSTER START SUCCESSFULLY, Enjoy it -~

To connect TiDB: mysql --comments --host 127.0.0.1 --port 4001 -u root -
p (no password)

To connect TiDB: mysql --comments --host 127.0.0.1 --port 4000 -u root -
p (no password)

To view the dashboard: http://127.0.0.1:2379/dashboard

PD client endpoints: [127.0.0.1:2379 127.0.0.1:2382 127.0.0.1:2384]

To view the Prometheus: http://127.0.0.1:9090

To view the Grafana: http://127.0.0.1:3000

AR
v5.2.0 R LA ERRZSE] TiDB 3757 Apple M1 it F BIM128 £iBTT
tiup playgroundo

4. HFFB— session LLifiA) TiDB #iEEE,

o fEF TiUP client &#z TiDB:
tiup client

o WAIER MySQL & s TiDB:
mysql --host 127.0.0.1 --port 4000 -u root

5. &I http://127.0.0.1:9090 i8] TiDB BY Prometheus EIER M,

6. iBid http://127.0.0.1:2379/dashboard /8] TiDB Dashboard BiiE, EAIAMA
F#&7 root, BFEAT

7. @i http://127.0.0.1:3000 18] TiDB BY Grafana 5RE, BAINFAF R
%Byg admino.
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FilER
8. (PIik) BEEEMEEF TiFlash #1792,
9. MiXEMZE, TLUBEHRITUTS BN EIREER:
. F&F Control+C $#{=i= _EIAE A/ TiDB BRS-

2. HFHIRSREIRERRE, HITUTHS
tiup clean --all
AR
TiUP Playground ERIALEIT 127.0.0.1, BRBNAHIATIHE);, EREFERS
B #IMERIAIR], BIfEF --host SEUETE M MREBEIMBRI IR 1P,

TiDB B— M MRS, REMM TiDB MiXEELEFEH 2 4 TiDB £fl. 3 4
TiKV 526, 3 4 PD SEfFIFIRII%ERY TiFlash SEIMIAR. 3@ TiUP Playground, A
PURRE R ERN—EEMNIAER, PROT:

1. TEHRE TiUP,
curl --proto '=https' --tlsv1.2 -sSf https://tiup-mirrors.pingcap.com/install.sh | sh
ErERESRTIOTMER:

Successfully set mirror to https://tiup-mirrors.pingcap.com
Detected shell: bash

Shell profile: /home/user/.bashrc

/home/user/.bashrc has been modified to add tiup to PATH
open a new terminal or source /home/user/.bashrc to use it
Installed path: /home/user/.tiup/bin/tiup
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TiUP REFRGAIZT Shell profile SXHRILITIRIZ, EHITUT
source BRHI, BN ${your_shell_profile} L7 Shell profile X489
SHUTH VA=

source ${your_shell_profile}

3. TE2H] session FITU T o< BohEEE,

o MNRELITAMIT playground, ELRIFEMIAG, TiUP =
BB EERERIE, EMPITH L3RI — 1 2MIEE.

o WMRFDBFAMIGE, FEEBEIERARM TIUP B --tag &
%, FNEEIERFIIIEE tag LURBEIE.

tiup playground --tag ${tag_name}

o HBIFIEIT tiup playground SRS RIBTTExAThRASHY TiDB &£8%, HA
TiDB. TiKV. PD #1 TiFlash S2f5I& 1 14:

tiup playground
o WAILMERE TiDB hRAS AR B BMHSEF N, sn<EMTF:
tiup playground v7.1.8-5.1 --db 2 --pd 3 --kv 3

RS LEEAMTHHBEIFEMrArIEEE (5190 v7.1.8-5.1) o
TR ZS ] LUBE H1T tiup list tidb SREF. BITEREEREHMN
iEAI:

CLUSTER START SUCCESSFULLY, Enjoy it A-A

To connect TiDB: mysql --host 127.0.0.1 --port 4000 -u root -p (no passwo
rd) --comments

To view the dashboard: http://127.0.0.1:2379/dashboard

PD client endpoints: [127.0.0.1:2379]

To view the Prometheus: http://127.0.0.1:9090
To view the Grafana: http://127.0.0.1:3000

4. FiFFBE— session LU RSB ESUEEE,
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Tl E R
o fEF TiUP client EZFEN 4R
tiup client
o tWAEIfEA MySQL & i TiDB:
mysql --host 127.0.0.1 --port 4000 -u root

5. @i http://127.0.0.1:9090 i8] TiDB BY Prometheus EIEFR M,

6. BT http://127.0.0.1:2379/dashboard 48] TiDB Dashboard TiE, ZAIAH
ngg root, ZIJZ:‘EE’?Q?O

7. @i http://127.0.0.1:3000 418) TiDB B Grafana 52E, ZAAFAF KM
#8779 admino

8. (AIi%) FEIBINEE TiFlash 1T
9. MiRFEARZE, ATLUBEHITU TS BREEER:
1. ¥&F Control+C ${F1%_ER /S FARY TiDB ARSS.
2. ERRSIBREIRIETRG, RITUTHS:
tiup clean --all
R

TiUP Playground ZRIAMENT 127.0.0.1, ARSBXASHMIATIAR, BHREFERS
BI#RSMERIAIR], PIfERR --host SEMFETE LS M-REBE SMER BT TR IRIRY 1P,

3.1.2 TR LARIER B £ IR S 8

o ERZR: FEARAG Linux IR32E, FRTBIEER TERINIE
B, AEPEFHFRETHRHESE,

ATTANAISER TiUP &/ MAEFII—1 YAML XHHERE Tl SR E 8%

19


http://127.0.0.1:9090/
http://127.0.0.1:2379/dashboard
http://127.0.0.1:3000/

FilER
3.1.2.1 ERIFE

FintbE T IiEESR R, AE—aiEEN, BREREHERNK:

o WHERE CentOS 7.3 RLALRRZA
o BITMRAUFFEEMIAR, BT FHTNBEEMMEXRRAERESR

B/ URBY T SR SRR RN & LU 5L

xR
TERAPIEHEFIBY IP ARG 1P, ESLFRERER, FEHRASKERAY 1P,
S f) N Ip Fos
TiKV 3 10.0.1.1 10.0.1.1 BRI O E Sz
10.0.1.1
TiDB 1 10.0.1.1 RikimO £FHBRE
=1
PD 1 10.0.1.1 kim0 2£&/BERE
1
TiFlash 1 10.0.1.1 BikizO £FHERE
1
Monitor 1 10.0.1.1 HiNimO £RFRERE
1

HEEHIREMIFZERI T

o HEZEEFRZBEENI root BF RE
o EEEANXAMAEHEFIK TiDB £EMN T RBFAFIRO
o B & TiUP Cluster Z#¥7E x86_64 (AMD64) 1 ARM 2245 R E T #K1E
S
o TE AMD64 ZRF, EBINfER CentOS 7.3 &L ERRA Linux 21ER

4t

o 1f ARM ZE¥F, ENfER CentOS 7.6 1810 hRZ Linux IRTER S
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3.1.2.2 SRhwERE

1.

AE:
{REJLAER Linux RAEME—ZBRAF L root BREREN, UTTE
LX root FHFI jQﬁUO

TEFRE TiUP:

curl --proto '=https' --tlsv1.2 -sSf https://tiup-mirrors.pingcap.com/install.sh | sh

EReBfIETE
FE:

TIUP ZEFERESRTITR Shell profile XHFRIEITERF. TERITIA
T source 8881, FEWR $iyour_shell_profile} &2 /3 Shell profile X4
LR AIE,

source ${your_shell_profile}
L3 TIUP B9 cluster 414 :
tiup cluster

NN BB L L TiUP cluster, EEETHERRA

tiup update --self && tiup update cluster

BT EMZHEE, FTEEE root AP AKX sshd ARSZHVERZLPRES:
1. 82X /etc/ssh/sshd_config 5 MaxSessions 1HZE 20,

2. EJE sshd RS

service sshd restart
S H EohEEs

BRTENRERNR, REBICEXH, R topoyaml, HA:
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o user: "tidb": FET tidb RLEEF (MESEEE) RMERD
REEIE, BOAER 22 @ ssh R BRI 28

o replication.enable-placement-rules: I&EX PD S¥RHA{R TiFlash

IE®E1T
o host: IEBARILEFAIA IP
ACERRUOT :

# # Global variables are applied to all deployments and used as the default value
of

# # the deployments if a specific deployment value is missing.

global:

user: "tidb"

ssh_port: 22

deploy_dir: "/tidb-deploy"

data_dir: "/tidb-data"

# # Monitored variables are applied to all the machines.
monitored:

node_exporter_port: 9100

blackbox_exporter_port: 9115

server_configs:
tidb:
instance.tidb_slow_log_threshold: 300
tikv:
readpool.storage.use-unified-pool: false
readpool.coprocessor.use-unified-pool: true
pd:
replication.enable-placement-rules: true
replication.location-labels: ["host"]
tiflash:
logger.level: "info"

pd_servers:
- host: 10.0.1.1

tidb_servers:
- host: 10.0.1.1

tikv_servers:
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- host: 10.0.1.1
port: 20160
status_port: 20180
config:
server.labels: { host: "logic-host-1"}

- host: 10.0.1.1
port: 201671
status_port: 20181
config:
server.labels: { host: "logic-host-2" }

- host: 10.0.1.1
port: 20162
status_port: 20182
config:
server.labels: { host: "logic-host-3" }

tiflash_servers:
- host: 10.0.1.1

monitoring_servers:
- host: 10.0.1.1

grafana_servers:
- host: 10.0.1.1

. PITEREER !
tiup cluster deploy <cluster-name> <version> ./topo.yaml| --user root -p

o BE <cluster-name> RNIKBEEEL R

o B <version> RNGEERARA, 140 v7.1.8-5.1, AILUEE tiup
list tidb 8p ¥ KREF SR IFERER TiDB hRZAs

o B -p KAREEZBIMISNERAREER

AR

23



T ER
MR FENBIZERHIT SSHINE, BER - SEIEERIHAXH
Eg'?é: -i ‘—3 -p ZQE_”EJHT_H%FEO
BEEISF, WN y° Kroot S, REMIPE:

Do you want to continue? [y/N]: y
Input SSH password:

8. BThEEEE:
tiup cluster start <cluster-name>
9. IIn)EREE:
o T MySQLER, MBELE MysQL B BB R—%
o
yum -y install mysq|l
o 1piE] TiDB #iERE, HIN=:
mysql -h 10.0.1.1 -P 4000 -u root

o IAhiA) TiDB BY Grafana Y%#%:

I http://{grafana-ip}:3000 5 RI&EEF Grafana Wi DIE, BAIAFF
B ZEEIYH admin,

o K5I8 TiDB BY Dashboard:

T http://{pd-ip}:2379/dashboard 518)&EE% TiDB Dashboard ¥4i%
DiE, BRINFFP R root, BREAZ,

o PITUTan<LHIASRIEEEBMERTIR:
tiup cluster list
o BUTUTaLBEEERRRIMNEEIIRE:

tiup cluster display <cluster-name>
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3.2 EAFEENEURERIEMELE saL
REFB RN BT Y EIRENEMHNE sQL BERSE.
3.2.1 fEFFIRZ A

BRRIREQSERETENSIEESRR, BRER, BSEEAMPNEEE T 20E
e S B R B — Pl R B SR Y

3.2.2 B7s sQL 121E
FE:
LA SRS | BB FHEIfL B FEN SR ES R SQL BEARIR(E, (RAIEER]
I SAYIRENELE. SRR SQL ERIZEER.

I B e BUREEERZ G, EAUEFIHIEEFHRIT SQLIBAT .. AAFE
HEUEERA MySQL, {RAILUER MySQL B i%i&E#E TiDB, HFEAXZHIBERT
Bl U EEHIT MySQL &4,

SQL B—I1ERAMIES, ERFIEERFSHIEERENAR. EEGRE—ME
MBS, WEEARESHIEEHRITHE, AXENBEAN SQL #1F. TEH
sqQL EAYIER, £ sQLEafE.
3.23 53
SQL B BB IREBINEEXI LA T 4 P EBS
e DDL (Data Definition Language): ¥iEENXIES, BARENXEIEET
R, BIEE. k. MEMNESZ
o DML (Data Manipulation Language): #iEZ(FIES, BIIR(EMI S
XHIER.
o DAQL (Data Query Language): #IEEFES, AREBEIRZMATMEN
18R
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e DCL (Data Control Language): #IEITHIES, AREXIFRANENEZE
RAo
texziser, FE14E DML Ml DQL, BNEUEIRIFESMMIETIES. HRE9 A
EE SQL BEARER SQL BAMERBTELZER,
3.2.4 DML ¥EIR(FES
AR IFIE S Pl e R RYIE B EK
M INSERT IBARIRABARIZR. Flu0:
INSERT INTO person VALUES(1,'tom','20170912";

M INSERT iIBORRNIBBN B E D FREUENRIZR. FI40:
INSERT INTO person(id,name) VALUES('2', bob’);
M UPDATE IEAMERAEARIC RV D FEEUE, FIU0:
UPDATE person SET birthday='20180808' WHERE id=2;
M3 DELETE iI3AI[E&RAMIBRER D RIER. F90:
DELETE FROM person WHERE id=2;
AR
UPDATE #1 DELETE #2{EWNR A WHERE I EZH B 2 RH#ITIRME.
3.2.5 DQL HEEIFES
HETHES EMN— I RIS I RPURBBENHIET, BERWSHENZD
NE.
M3 SELECT IBtRBRAHIE, F40:

SELECT * FROM person;

£ SELECT EEM EEE 85| RB. Fla0:

SELECT name FROM person;
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BITERA:

1 rows in set (0.00 sec)

fEFA WHERE FA), MATBIERHTEE NS FHRmERERE, Flg0:

SELECT * FROM person WHERE id < 5;

4 2R
4.1 Java
4.1.1 {EF JDBC iEIZFITFENIURE

TEHEIEEZ— 1 3RE MySQL BV$#ERE. JDBC & Java HIEUREILIR] APl MySQL
Connector/J) & MySQL ¥} JDBC BYSEH,

AR R AN el (5 A Pl 482 AN JDBC SRR LA TMESS

o EREIRAVIFIR,
o {EF JDBC EIZEITFHHIBESEL
o MEHBITIRNNBERF, FEaUSEREIEAE, FTEMEZAR CRUD
181E,
4111 gIEEXK

o 7 Java Development Kit (JDK) 17 Kz LA_ERRZS, REJLURIEABRPA
TR, BITIER Open)DK B Oracle JDKo

e Maven 3.8 KA _ERRES,

o Gito

o TEEIBRELSREE,

INRIRERB P BREESE:, PTLURINTAARIE—:
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o TEAMIRRERE T IHEENIHEE
o EPEBFIHEIBEFELENESER, SIE—ZMEE
4.1.1.2 BT HERE T iERE

NTERIAEI T RGN BREFRIMREE, FEEDITFBERE,
411211 & mERIRECERIERM

BITUTES<, BROSEEREERIZM:

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

41122824 BEEEER
1. BITLLT®S, ¥ env.sh.example EFIHEARR A env.sh:

cp env.sh.example env.sh
2. EHIFRENEXI L TiIDB BIERFIFERE env.sh o FEAE I RAILERI
B

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’

AR ) PRYSAIFFIRRY TiDB WMYE, FHIKE USE_SSL A falseo 40
SIREAHNIZIT TiDB, BAIA Host sk 127.00.1, BHEAZ,

3. fRTF env.sh Xf&o

41123 3% BITREBHEELER
1. BT RS, BITREMLE:

make
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2. &FE Expected-Output.ixt, FSIRIEFEEHITILIR. SRIEMARIER
F%Iho

4113 RS E
RAISEUTXBEREBAE, TERESHNAFA.
STERBEEHEIETAN, WHARBEE tidb-java-jdbc-quickstarto

4.1.1.3.1 HEHRDFEEBURE

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

mysqlDataSource.setServerName(${tidb_host});
mysqlDataSource.setPortNumber(${tidb_port});
mysqlDataSource.setUser(${tidb_user});
mysqlDataSource.setPassword(${tidb_password});
mysqlDataSource.setDatabaseName(${tidb_db_name});
if (${tidb_use _ssl}) {
mysqlDataSource.setSsIMode(PropertyDefinitions.SsIMode.VERIFY_IDENTITY.name
0);
mysqlDataSource.setEnabledTLSProtocols("TLSv1.2, TLSv1.3");

}

return mysqlDataSource;

}

TEERZREES, (REER $itidb_host}. ${tidb_port}. ${tidb_user}
${tidb_password}. ${tido_db_name} FEHFIREY TiDB SEEFHILPR{E,

4.1.1.3.2 {NEUE

public void createPlayer(PlayerBean player) throws SQLException {
MysqlDataSource mysqlDataSource = getMysqlDataSource();
try (Connection connection = mysqlDataSource.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("INSERT IN
TO player (id, coins, goods) VALUES (7,2, 7)");
preparedStatement.setString(1, player.getld());
preparedStatement.setint(2, player.getCoins());
preparedStatement.setint(3, player.getGoods());

preparedStatement.execute();
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}
}

BEEEESEHNIE

4.1.1.33 iR

public void getPlayer(String id) throws SQLException {
MysqlDataSource mysqlDataSource = getMysqlDataSourceByEnv();
try (Connection connection = mysqlDataSource.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("SELECT * F
ROM 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.get
Int("goods™));
System.out.printin(player);
}
}
}

BZERSET R

4.1.1.3.4 BHEUE

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 go
ods = goods + ?, coins = coins + ? WHERE id=?");
transfer.setInt(1, -amount);
transfer.setint(2, price);
transfer.setString(3, id);
transfer.execute();
}
}

BSERSEEMNE
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4.1.1.3.5 MIBREE

public void deletePlayer(String id) throws SQLException {
MysqlDataSource mysqlDataSource = getMysqlDataSourceByEnv();
try (Connection connection = mysqlDataSource.getConnection()) {
PreparedStatement deleteStatement = connection.prepareStatement("DELETE FRO
M player WHERE id=7");
deleteStatement.setString(1, id);
deleteStatement.execute();

}
}

FELEEEEMRNE,

4114 FBEM

4.1.1.4.1 ERAWREHIZFIEE ORM HESR?

Java RN IR EIBENRE AR, BERFLE:

o FEIETMBEHIEIEREERE
o FHIEBHUEESES
o FEHFEIEITIRITNEIENR

BN EFEREERN SQL EANERIENER. EMtERT, EINEER ORM
MEZS#HITH A, 140 Hibernate. MyBatis ¢ Spring Data JPA. ORM A LAESED
.

o AV EEREIEMESIERMTE
o EARIUEMRABAE SQL IBAFIRIELIE
4115 F—%

o XTF MySQL Connector/) WEZ(ER A, BILEZE MySQL Connector/)
B X1,

o (RAIUMEFIRARLEX, YIKIESXT TiDB N A AXNRESL K.
Blan: fENEE. EEEEE. MBREUE. BRIREL. F5. SQL MEEMRK
=
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TYHER

o WRMFEMATFSSREHITES, BIMEREZWHN TIDB FELEFES
¥, AEZSHERMEMERMZEEINE,
o  FAIEENIMRME X Java FFREHNRIZ: (FF Connector/) - TIDB v6 &7t
TiDB LF%& N FARVER{ESSEL - TiDB v6o
4.1.1.6 FEHEE?

MREARBIIZFBEIRIB, AJLUTE AskTUG E#1TiER], FKEER.
4.1.2 & MyBatis EIZEIFINEIERE

FESIEER— RS MySQL NEUER. MyBatis B HBILLBIRITHFIR Java 2
RFARES.

AR R ANl (52 A T 2 #5342 A0 MyBatis SRFERUA T ESS

o FECEIRAVIFIR,

o fEF MyBatis 2 SUBEEEE

o MEHEBITMHNNARR. MBS EREICEAE, FEREDRRN CRUD
1816,

4.1.2.1 BIEFEXR

o 7F Java Development Kit (JDK) 17 LA ERRAS, {REILURIEABE XA
TR, BITIERER Open)DK B Oracle JDKo

e Maven 3.8 KA _ERRES,

o Gito

o THEIEESEY,

NRIMERE T EIREESR:, PTLURITAREIE—:

o TEAMIERERE T IIEENHEE
o METHBURFENETER, QIE— KR
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https://git-scm.com/downloads

FilER
4.1.2.2 IB1TRIBHERE T 2HERE
NTERIEIT RGN BIERIEE, FHiEERITEBERE,
41221814 mRERINECERIERM
BITUTRS, BREMCIEECEREDR 4t

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

41222825 EKEERER
1. BITLLT®S, ¥ env.sh.example EFIHEARR A env.sh:

cp env.sh.example env.sh

2. ERIFHAENEIIN TiDB IEEFRTHRE envsh Ho FBEE D RHILER
T
export TIDB_HOST="{host}'
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 § PR SAIF IR TiDB MIZAYE, HiISE USE_SSL K falseo M
RIREANIZIT TiDB, EAIA Host HilitFy 127.00.1, FBAZT

3. 1R7F env.sh X1¥,

41223 3% BITRBHEEER
1. BT FRSHS, HITRAMLH:

make

2. &EFE Expected-Outputixt, FSIRNIERFRLEHITILIR. SRIEMARIERE
F% o
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4123 RN RE
RAISEZEUTXBERBRE, STRESHMNAFA.
SEEABKREIETAN, WA EE tidb-java-mybatis-quickstart,
4.1.2.3.1 EEEIFENBUERE

YRE LB XY 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="lazyLoadingEnabled" value="false"/>
<setting name="aggressivelLazyLoading" value="true"/>
<setting name="loglmpl" value="LOG4J"/>
</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>

i54% ${TIDB_JDBC_URL}. ${TIDB_USER}. ${TIDB_PASSWORD} ZF&i 9{RHY TiDB £
BYHVSCIR B, HEHE ${MAPPER_LOCATION} FY{EI{RHY mapper XML BCE X 4EY
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fiiE. WRIFEZ mapper XML BLEXH, FEZRIMZ D <mapper/> 5%, bl
[E4RE LA RIE

public SqglSessionFactory getSessionFactory() {

InputStream inputStream = Resources.getResourceAsStream("mybatis-config.xml");
SqlSessionFactory sessionFactory = new SqlSessionFactoryBuilder().build(inputStrea
m);

}
4.1.2.32 {ENEIE

7£ mapper XML HFINT R, FH7E XML BBEXHHI mapper.namespace /&M HAD
BEOXPRMEEREC

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE 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, jJdbcType=VARCHAR}, #{coins, jdbcType=INTEGER}, #{goods, jdbcType=
INTEGER})

</insert>
</mapper>

BEEESEHENIE,
4.1.2.3.3 THEEE

£ mapper XML RN =, FH7E XML BLE XA mapper.namespace B4 HEC
BEREOLXPRRMEIZ R 1551, SNRIRE MyBatis NEIBRKE A
resultMap {EIREIRE, FEGIMNEREEXHH <resultMap/> T REEERRIE
ffao

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE 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" />
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<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="BaseR
esultMap">

SELECT id, coins, goods

FROM player

WHERE id = #{id, jdbcType=VARCHAR}

</select>
</mapper>

B ERESEEHHE,
4.1.2.3.4 BHEGRE

7£ mapper XML FURINTI s, F1E XML B2 E XA mapper.namespace J& 14 A
BRI OERRINE R REL

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

BEEESEFTNIE,
4.1.2.3.5 fIBREE

7£ mapper XML AT SR, FH7E XML EBEXHH mapper.namespace /B M ED
BERVZOERRNER KL
<?xml version="1.0" encoding="UTF-8"?>

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

B EESEMIREE,
4124 F—%

o XTF MyBatis WEZERGZE, AIUEE MyBatis B 75315,

o (RAIAMKEFIRALEX, DIRINESZXT TiDB N A RKRESL K,
BHlgn: AR, EMHBUE. MBREUE. BRIXEL. B35, SQL MEEMK
*

o MRMFEMATFEEREHITES, RIMBEHEZT WA TIDB FALEFRER
¥, AEZREREENAZEE AL,

o FRADEENIMRMHE T Java FFAERNFIZ: FH Connector/) - TIDB v6 R7E
TiDB LF &N FARVER{ESLE, - TiDB v6,

4.1.2.5 FEER?

MNREFANIIEFIER R, vJLATE AskTUG Ei#1TIRIE, FKEH.
4.1.3 {5 Hibernate EZEZFNEIBRE

FENBIEER— T 3RE MySQL BIE3ERE, Hibernate 2 HAITLLBORITRIFIR Java
NMARAEESR, B Hibernate TEhRZS 6.0.0.Beta2 RIA L4557 FEH#IEES =,
SERIBEC 7 e BUREER .

AR R R AN s AR T e 2K 2D Hibernate SRSERC LA FESS !

o MEEEIRBVIFIR,

o {#H Hibernate EIZE T HIBESEEE

o MEHBITIRNNEER. (MEEUSERFICEHEE, STREZAH CRUD
121E,
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TYER

4131 BIEFRR
o 7 Java Development Kit (JDK) 17 Kz LL_ERRZR, {REJLURIEABRMA
TR, BITIER Open)DK B Oracle JDKo
e Maven 3.8 RLA_EhRA,
e Gito
o THEIEESREE,

INRIRIEGE T\ BHRESR, AILURINTANEIR—:
o TEAMIRRERE T IEENIHEE
o METHBUREFENETEE, QIE—IAUMER
4.1.3.2 iz HERE T iEE

TNTERIAEI T RGN BRERRMREE, FEEDITFBUERE,
41321 %1% mERFINECERIZAM

BITUTS, BROIKECERMEEZAM:

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

41322824 BEEEEER
1. BITLLT®S, ¥ env.sh.example EFIHEARR A env.sh:

cp env.sh.example env.sh

2. BFRIHMUEXIN TiDB HIEZEFHEE env.sh . FENERD RHILERIN
T

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’
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FYER

AEEM ) PR SMARTAIREY TiDB XN EYE, FHiI&E USE_SSL A falseo 3
BRIREARNIEIT TIDB, BRIA Host #itikA 127.0.0.1, B HE

3. 1R7F env.sh X1¥.

41323 83 F. BITRBHERS
1. BT FRSGS, HITRAMLH:
make

2. BE Expected-Outputtxt, HSIRIIEFRLHITILIR. SRITUARIERE
FX%Iho

4.1.33 R E

RAISZE LA TRBABEEE, STHBCHNAFA.
RERERHEIETA, WAREEE tidb-java-hibernate-quickstart,
4.1.33.1 EREI T BIRE

REBCE XY 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</pr
operty>

<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect</propert
y>

<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>
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<!-- Required so a table can be created from the 'PlayerDAO’ class -->
<property name="hibernate.nhbm2ddl.auto">create-drop</property>

</-- Optional: Show SQL output for debugging -->
<property name="hibernate.show_sqgl">true</property>
<property name="hibernate.format_sqgl">true</property>
</session-factory>
</hibernate-configuration>

1B ${tidb_jdbc_url}. ${tidb_user}. ${tidb_password} ZE R IRAY TiDB EEEFAYT PR
B, PEERE LAUTFERIEL:
public SessionFactory getSessionFactory() {
return new Configuration()
.configure("hibernate.cfg.xml")

.addAnnotatedClass(${your_entity_class})
.buildSessionFactory();

}

TE(ERZREET, REEEM ${your_entity_class) B CRIFIBIASEL, WMRIFE
ZATELE, FERIMZ addAnnotatedClass(${your_entity_class)) B0, Wb, X
X2 Hibernate WEA—MELEH . TEEEFEIM MR, B THRESXT
Hibernate BI{E R, fRAIZE Hibernate B 75 X1,

4.1.3.3.2 HENE IR

try (Session session = sessionFactory.openSession()) {
session.persist(new PlayerBean("id", 1, 1));

}
BZERSFHNIEMERLE,

4.1.3.3.3 TR

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

}

BEERSET W

40


https://hibernate.org/orm/documentation
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4.1.3.3.4 MIBREE

try (Session session = sessionFactory.openSession()) {
session.remove(new PlayerBean("id", 1, 1));

}
B ZEREESEMIFEE,
4134 F—%

e XTF Hibernate WEZERAZE, RILASE Hibernate B 77 X1,

o (REILAKEEFIIRALRE XN, DIRBESXT TiDB M A AN REL K.
flgn: AR, EMHBUE. MBREUE. BRIXEL. B35, SQL MEEMK
*

o MRMFEMATEEREHITES, RIMBEMEEZ W TIDB FALERES
¥, HEZREREENZEEIAL,

o FADEENIMREE I Java FFABRNFIE: FFH Connector/) - TIDB v6 &7E
TiDB _EF %N ABYE{ESLE - TiDB v6o

4135 FEHEE?

MREALZFISZFBERNE, AJLIE AskTUG L#1TIRIR, FKEB.
4.1.4 {E Spring Boot FEIEF| I EUERE

FAIBIRER— 1 RA MySQL FVEIERE, Spring @ HaltbERITRR Java &
RHEZE, ASOGERFE Spring Boot fERER Spring AR

A BRI R N EEEER Spring Data JPA Bz Hibernate fEJ JPA 1214
BERTRUTES:

o FEERIIFER,

o {#H Spring Data JPA 5 Hibernate &% 2|2 SBESEEE,

o MEBHEITIMNNERER. REAIUSERGICIEHE, TMEZR CRUD
1R,
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TYER

4141 HIEHK
o ME7F Java Development Kit (JDK) 17 Kz LA ERRZA, {RE]LURIERBE MDA
TR, BITIER Open)DK B Oracle JDKo
e Maven 3.8 &L EhRZ,
e Gito
o TFHIHUBRSEE

INRIRIEGE T\ BHRESR, AILURINTANEIR—:

o TEAMIRRERE T IEENIHEE
o METHBUREFENETEE, QIE—IAUMER
4.1.4.2 BT HER R T SUERE

N RRAET RGN ARRFRIRES, FHiERE TiDB,
41421 %13 RERHBECER 44
BITUTS, BROIKECERMEEZAM:

git clone https://github.com/tidb-samples/tidb-java-springboot-jpa-quickstart.git
cd tidb-java-springboot-jpa-quickstart
41422828 RREERER

1. BITLLT®S, ¥ env.sh.example EFIHEARR A env.sh:

cp env.sh.example env.sh

2. EHIFFENMEXILZ TiDB BIEEF TR E env.sh B, FENEBDRHFILERIN
I

export TIDB_HOST="{host}'

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’
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T E R

AEEM ) PR SMARTAIREY TiDB XN EYE, FHiI&E USE_SSL A falseo 3
RIREARMNIEIT TiIDB, ZRiA Host #ilikFy 127.0.0.1, BB HE,

3. fR7F env.sh X{H
41423 %3 % BITHRBHEEER
1. BT FR&S, BERFIRBRESIRS:
make
2. FIAB—M &, FRIEREZ:
make request

3. &E Expected-Output.ixt, FSIREIARSSIEF M #HTTICR. ERTIURNA
EZED W

4143 R R E

RAISE LT XBRBAHE, TRAESHNEZAFE.
REABLEIETAR, RAEEE tidb-java-springboot-jpa-quickstarts
4.1.4.3.1 EER FEBUERE

YREBCE X4 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

43



TYER

BT E GI%IF15 2T & TIDB_JDBC_URL. TIDB_USER 1 TIDB_PASSWORD & & F{RHY
TiDB £ RE, HEEXHFENFIETESRINERE, EAFRENETS
BY, TEMNEN:

e TIDB_JDBC_URL: "jdbc:mysql://localhost:4000/test"

e TIDB_USER: "root"
e TIDB_PASSWORD: ""

41432 $UEEIE

Spring Data JPA 1&1d @Entity EMEIRSLE, HEFEHIBERNR.,

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

}

PlayerRepository 1Bid 447 JpaRepository $2[], H JpaRepositoryFactoryBean NEH
ShEM X RZAY Repository Bean, AT, JpaRepository 2 RIZAIASSILSE
SimpleJpaRepository $Eft T 1E il 24 & iR 2By B AL,

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

}
bafS, TEEEF A PlayerRepository BYSEH, {RAILUEIE @Autowired BEHEERDE, X
HER A U BEZERIEHAERE T ., ~HHLEIT:

@Autowired
private PlayerRepository playerRepository;

4.1.4.33 NS EHERIE
playerRepository.save(player);

EEERSFHNGEMERLE,

4.1.4.3.4 TR
PlayerBean player = playerRepository.findByld(id).orElse(null);

BEERSETIE
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4.1.4.3.5 IBRELE
playerRepository.deleteByld(id);

B2 EESEMIREIE,
4144 F—%
XFAXERINE=ZFEMELR, JUSEZEEAXM:

o Spring Framework B 73 X4
o Spring Boot B X1
o Spring Data JPA B XY
o Hibernate B X1
o (RAIABKEEFIIRALEX, DIRINESZXT TiDB N A RKRESL K.
Blan: ENEE. EEEEE. MBREE. RRIREL. FS5. SQL MR
Fo

o WRMREMETFSE5RIEHITES, FMERHET I TIDB FLEIFRIEX
£, AEZHEREMENAZE RN

o  FHANDEENIMEHF I Java FAREBRIRIZE: /8 Connector/) - TIDB v6 &7E
TiDB _EF &N FARYER{ESLER - TiDB v6,

4145 EEEER?
MREHFEZSIZFRBRRZ, BJLUTE AskTUG E#1TIEIR, FKEEB,

4.2 Go
4.2.1 {$H Go-MySQL-Driver EiEF AN HIBRE

FEEIREER— T RE MySQL BYEIERE. Go-MySQL-Driver i database/sql #0
8 MysSQL 25,

AR RN e A F e BHEEH Go-MySQL-Driver R5em A FESS !
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TYER

o BEREIRRVIFIR,
o {FH Go-MySQL-Driver EiZE|FEEUEESERL
o MBEHBITHRHNNBAER. A USEROCESE, STREZRR CRUD
181E,
4211 HIEHK
o HE Go 1.20 MU ERRZ,
e Gito
o TFHIHUBRSEE

MR LB FIEEESE, TR TAREIE—:

o TEZASHUIRIRERE FENEUIEEN X EEE

o EFHIUEELERNESEE, QIE— N 4th&EEs
4.2.1.2 BT HEERI T BUERE
TNTERIAEI T RGN BRERRMREE, FEEDITFBUERE,
42121 F 1% mERGINECERIZAM
BITUTRS, BREMCIEECERERZHt:

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

42122 % 2% KEEEER
1. BITUTES, ¥ env.example EFIFHEHRFRZ N env:
cp .env.example .env

2. ERFFHMEIIR TiDB RUERFATHREE env Fo RHILERIT:

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

FEE § PG AIRAY TiDB MNEVE, FHIZE USE_SSL A falseo Ul
RIRIEAHIETT TiDB, ZRIA Host kA 127.0.0.1, ZB AT

3. 1R1F .env X15,

42123 3% BITRBHEERSE
1. BITFRSGS, BITREMLED:
make

2. &EFE Expected-Output.ixt, HSIRNIEFEEHITILIR. SRIEMARIER
FX%Iho

4.2.1.3 IR R &
RAISE AT RBABEE, TRECHNAAF L.
FERABEREETA, RAEEE tidb-golang-sql-driver-quickstart,

4.2.13.1 ERFEHBIRE
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_ss
1})
db, err := sql.Open(driverName, dsn)
if err 1= nil {
panic(err)
}
defer db.Close()

runnable(db)
}

TEERZREES, REBEER $itidb_host}. ${tidb_port}. ${tidb_user}
${tidb_password}. ${tidb_db_name} FEHEFIREY TiDB SEEEHILPR{E,
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4.2.1.3.2 ENBURE

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

if err 1= nil {
panic(err)
}
1

BEERSFENE

42.13.3 TR
openDB("mysql", func(db *sql.DB) {
selectSQL := "SELECT id, coins, goods FROM player WHERE id = ?"
rows, err := db.Query(selectSQL, "id")
if err 1= nil {
panic(err)

}

// This line is extremely important!
defer rows.Close()

id, coins, goods :="", 0, 0

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)

}

}

)

BZERSET R

4.2.1.3.4 BHTEUE
openDB("mysql”, func(db *sql.DB) {
updateSQL := "UPDATE player set goods = goods + ?, coins = coins + ? WHERE id = ?

_ err:= db.Exec(updateSQL, 1, -1, "id")

if err 1= nil {
panic(err)
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)

D
BEERESEEMINE

4.2.1.3.5 MIBREUEE

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

if err 1= nil {
panic(err)
}
})

B LEESEMIRNIE,

4214 FBEM

4.2.1.4.1 EAEREHIZFIEE ORM 1ESR?

Golang IRchiZ iRt SIEENIRE AR, BERFLE:
o FEhEIMBHEUREERE

o FHIEBIIEEES

o FENEIIRITIRET NEIEXTR
BIVNEZERE E2H SQL BN ERIREIER. HtiERT, EiXFER ORM
EZSHITH %, %0 GORM, ORM B LAEEBH{R:

o FVEEEENESIERMTE

o EARIUEMRABAE SQL IBAFIRIELIE
4215 F—%

e XTF Go-MySQL-Driver WEZERFE, AILAZE Go-MySQL-Driver B/
XA,
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T E R

o RAIIMREERIRFFAE Y, YIRENEZXT TiDB M A AMRELE.
Blan: fEAEGE. EWMHBUE. MPREUE. BRIZEL. FHS. SQLMEEMK
%,
o MREMREMATFEE5REHTES, RIMBIEET LM TIDB FAEFES
¥, HEZREREE/NZEE AL,
42.1.6 EEHER?

INRAF LRI IZFIBRN R, AJLE AskTUG E#{THER], FREBB,
4.2.2 £ GORM EEE|FEN iR

FEEERER— 1R MySQL BEIEE. GORM EHHILEBURITHFIE Golang
ORM #E52H HiEED 7 L #3EE BY AUTO_RANDOM F4FIE, [EIRY, FENEHRERE
73 GORM HYZRIN S H5 8

AR R AN (2 A T e E 3B AN GORM RFepk LA TESS

o BCEMRMIFIR,
o fEF GORM EIZEITF I HIRESEE
o MEHBITIFNNBERF. FEAUSE RIS, STeMEZAR CRUD
121E,
4221 BIEER

° ]ﬁﬁ Go 1.20 &LXJ:H&ZKO
o Gito
o FHIBIEREESREE

INRIRE KRB P BHREESE, TR TARIE—:

o TEZHBIRIEERE T BN HUEENHEEE
o METHBUREENETSE, QIE—IAMER
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TYER

4.2.2. 2 izt HERE T HiERE

NTRTRIABI TR AN BREFRIARED, HIERR T SiERE.

42221 F 1% mERGIRECERIAM

BITU T8, BROEEEREERIZM:

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

42222 %24 MEBEHFEER

1.

IBITUUTERS, B envexample EFIHEREZA env:
cp .env.example .env

EFFHMEF L TiDB RUIEEFTHRE env Fo RHILERIT:

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

AR () PRYSAIFFIIRRY TiDB WAYE, FHIKE USE_SSL A false, 40
SIREAHNIZIT TiDB, BAIA Host itk 127.00.1, BHEAZ,

3. 1RTZ .env 1§,

42223 E 3% BITRBHEEER

1.

BT FRAGS, WITREIES:
make

EA Expected-Output.txt, FSIRAVIZFLEHITIL, LEREPABNNERR
BXo
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4.2.2.3 RIS E
RASEUTXBEREBAE, TERESHNAFA.
STERBEHEIETAN, WHABEE tidb-golang-gorm-quickstart,

42231 EHEDFIEBURE

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_ss
1})

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

if err 1= nil {
panic(err)

}

return db

}

EERIZERERET, REE $itidb_host}. ${tidb_port}. ${tidb_user}.
${tidb_password}. ${tidb_db_name} FE& AR TiDB H£E#AILPRE.

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

BEERSEHNIUE

4.2.2.33 TR

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

4.2.2.3.4 BHTEGE

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

52



TE B R
ESEREE TR

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

BEZEESEMIREUE,
4224 F—%
e XTF GORM WEZERAZE, BIAEE GORM EF X & GORM EAX
ARy TIDB =75,
o {RAJLISREEIRFF RENY, LIRENEZXTF TiDB A AHRELE,
Flsn: AR, EMEUE. MFREUE. BRIEFEN. FH. SQLMEEMK
%,
o WRMFEMATFSSREHITES, BIMEREZ W TIDB FLEREX
¥, AEZSHERMEMERNZEEINE,
4225 FEHER?

MREFAZBIZFIBEERIF, AILE AskTUG E#1TER], FKEER.
4.3 Python
4.3.1 {8 mysqiclient FEEZI TN EIERE

TENHMIBER— 1T R]A MySQL FIEIERE, mysqlclient AHFNRITHFIR Python
Driver Z—

AR R ANl S A PR EUE AN mysqlclient SRFem A FESS

o EE§1;]-\'E,‘JI$1%0

o f§M mysqlclient E#ZEE| T SIRESE.

o MEHEBITMRHNNARER. MBS EROICEAE, FEREDR CRUD
1218,
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FilER
4311 BIEEXR

o ¥ Python 3.8 R ERRZ,
e Gito

e TiDB &2,
SNRIRIEZHE TiDB &85, AJLURIMNTAIEE—T!
o TEZHBIRIEERE TR HUEENIHEEE
o EPE TIDB IENNEFEE, QIE— AR
4.3.1.2 BT HERE T iEE

NTERIAEI T RGN BRI, HiEEE TiDB,
43121 %1% mERFINECERIZAM

BITU TS, BROIKECERMEERZAM:

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

43122 F 2% LERKH

BT TS, SRRAIEBAMEZAAM (81 mysqglclient) :
pip install -r requirements.txt
MRIBEILER, FSE mysqglclient BH X,
43123 % 3% KEEEER
1. BT TE2, 8 envexample EFIHEHRRE N env:
cp .env.example .env
2. EHIFHANEITR TiDB IEEFREE env o RHILERINT:
TIDB_HOST="{host}'

TIDB_PORT="'4000'
TIDB_USER="root'
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T E R

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

FEEM § PG AIAIRAY TiDB MNAIE, FHMIBR CA PATH X1T. i
BREARNISIT TIDB, BRI\ Host #likA 127.0.0.1, BB AT

3. 1R1F .env X15,

43124 F 4% BITHBHEELERE
1. BITFRGS, HITREAHCH:

python mysglclient_example.py

2. &EFE Expected-Output.ixt, HSIRNIEFEEHITILIR. SRIEMARIER
FX%Iho

4.3.1.3 "SR ER
Re]2E I TFRBABHE, TRECHNBH A

RERBREETAR, WA EE tidb-samples/tidb-python-mysq|client-

quickstart,

4.3.1.3.1 BEER R E

def get_mysqlclient_connection(autocommit:bool=True) -> MySQLdb.Connection:
db_conf = {

"host": '${tidb_host},

"port": '${tidb_port}',

"user": '${tidb_user},

"password": '${tidb_password}',

"database": '${tidb_db_name}',

"autocommit": autocommit

}

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

return MySQLdb.connect(**db_conf)
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EERZEREET, REEIF $itido_host}. ${tidb_port}. ${tidb_user}.
${tidb_password}. ${tidb_db_name}. ${ca_path} FERI{REY TiDB SLBFRYSCIFE,

4.3.1.3.2 {IENEUE

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)", playe
r)

BEERESEHNIE

4.3.1.3.3 LR

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

BEERSET RN

4.3.1.3.4 EBEEUE

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),

)
BEERSE TR

4.3.1.3.5 fiBREE

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

BEERSEMIFIE
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4314 FBEM
4.3.1.4.1 (EAWREHIZFIEZ ORM HEEL?
Python JREHIZ IR AT HURBENIRR AR, BERFLE:

o FEIETMBEIEIEREER
o FHEEBIEEES
o FEIRHIETT (£ mysqlclient RRFATTA (tuple)) BREFABIER

BIERERS E20 SQL BAaNERIRER. HEMiERT, BiXFER ORM
MEZSHITH A, H1%0 SQLAIchemy. Peewee 1 Django, ORM B LAEEBH{R:

o RV EREEMESIIERMTE
o FRMIEFMREKRE SQL IBA)RIS(ELIE
4315 F—%

o XTF mysqlclient WEZERGZE, BILEZE mysqlclient E75 315,

o {REJLAZRLESIRFF A E X, LIRENEZXT TiDB A AN RESLEK,.
Blan: HwANEERE. EFHUE. MBREEE. BRIEE. BB, SQL M4EEMK
%

o WMRMEHATFSEREHITES, HRITEREZ WK TIDB FAERIER
¥, #AEZEEREMAENAZEEIAL,
4.3.1.6 EEEE?
MREFALBIIZFBEIRIB, BJLTE AskTUG L#1TiER], FKER.
4.3.2 f£ MySQL Connector/Python iZEiZEITF 2 $IERE

FEHEIEEZ— T RE MySQL BVEHER, MySQL Connector/Python ZH MySQL
FF &89 Python Driver,

AR B R e E A T FL SR EA MySQL Connector/Python SR5ER A TFE

e
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TYER

o FCEIRAVIFIR,
e {FF MySQL Connector/Python E#ZEITFEN B EEEE,
o MEHIZITIMHNNAER. (REIUSERFIIEAE, STREDRI CRUD
1821,
4321 BIEFRR

o ¥ Python 3.8 &AL ERRZ,
e Gito
e TiDB &&%,

YNRIRIEZHE TiDB &85, AJLURIMTAINEIE—T!

o TEZAHBIRIEERE TR BUEENIHEEE
o EPE TIDB IENNEFEE, QIE— AR
4.3.2.2 iz HERE T iEE

NTERIAEI TR BN BIEFRIE, FHiEEE TiDB,
43221 F 1% mERFINECERIZAM

BITUTS, BROIKECERMEEZAM:

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

43222 F 2% LERKH

BT THS, RERHIABFABEBIOMKE (45 mysql-connector-python)

pip install -r requirements.txt

43223 % 3% EEEEEER
1. BITLLTES, 35 envexample EFIHEHRZN env:

cp .env.example .env

2. ERFFHMEIR TiDB RUERFAFHREE env Fo RHILERIT:
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TIDB_HOST="{host}'

TIDB_PORT="'4000'

TIDB_USER="root'

TIDB_PASSWORD ='{password}'

TIDB_DB_NAME="test’

EREM PRSI AIREY TiIDB XJMAYE, FHMBk CA_PATH X1T, 40

BRIREERNIEIT TIDB, ZRIA Host #itikA 127.0.0.1, B RHE
3. R1F env X1,

43224 F 4% BITHABHEEER
1. BT TR, WITRHULCH:

python mysqgl_connector_example.py

2. &E Expected-Output.txt, FSIREVIZFHILHEITIE. SEREMABNNER
BXo

4.3.2.3 IHCEEFER
REsZE L TRBERBERE, THESHMBF%,

RERBREETAR, R EE tidb-samples/tidb-python-mysglconnector-

quickstart.

4.3.2.3.1 EIZR T EUEE

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["ss|_verify_cert"] = True
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T E R

db_conf["ssl|_verify_identity"] = True
db_conf["ssl_ca"] = '${ca_path}’
return mysqgl.connector.connect(**db_conf)

TEERZREE, REER $itidb_host}. ${tidb_port}. ${tidb_user}
${tidb_password}. ${tidb_db_name} AR ${ca_path} R AIREY TiDB EE¥BIS PR
B

43.2.3.2 fENEE

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)", playe
r

BEERSFENE

43.2.3.3 WiEEE

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

cur.execute("SELECT count(*) FROM players")
print(cur.fetchone()[0])

EZEESELT N

4.3.2.3.4 EBEEUE

with get_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),

)
BEERSE TR

4.3.2.3.5 fHIB&EE

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,))
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BERZERESEMIFFEUE,
4324 FEEM
4.3.2.4.1 FRIRIIZRFIEE ORM HEZL?
Python IREhIEFFIR X #RENKE LR, BEERARE:

o FRNEVANBEMEIEEERE

o FHIEIEMIEESES

o FINBEUETT (TE mysql-connector-python IFRRATTA (Tuple) & FH
(Dictionary)) BRETAEIBEBXR

BIXTERBREERD SQL EANERRER. HtERT, ZINEER ORM
MEZRMITHR, 5190 SQLAIchemy. Peewee Fl Django, ORM B LAEEBI{R:

o BVEIREEMESRYERTE
o FRMIENRRNEBARE SQL BOURIRIEHIE
4325 TF—%
e XTF mysqgl-connector-python NEZERFE, AIUASE MysQL
Connector/Python B 75 X4,
o (REILAKEESIIRFALRE X, UIRIESXT TiDB M A AMREL K.
Blan: fENEE. EEEER. MBREE. RBRIREL. FS5. SQL MEEMRK
Fo
o WRMEMATSE5REHITES, RITERMHET R TIDB FLEIRIEX
¥, HEEAEREEN AL,
4.3.2.6 EEER?

NRAEFRRIIEFBENE, "TLTE AskTUG E3#ITIRIR], FREB,
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Tl B R
4.3.3 (£ PyMySQL EIEZIF I HIRERE

FEEIRER— 1 RE MySQL BEHER. PyMySQL A HFIRITRIFIE Python
Driver Z—

AR R AN e (S A P L ER R ZEAD PyMySQL SKFER A TESS !
o FEEIRIFIR,
o {EF PyMySQL 23T EIEEFER
o MEFHTITMHNNARR. MUEAUSZEROICESE, SElE4R CRUD

121E,
4331 HIEEXR

o ¥ Python 3.8 A ERRZ,
e Gito
e TiDB &&%,

SNRIRIEZE TiDB 585, AJLURMNM T AEE—1!

o TEAHBIRIEERE TR BUERENHEEE
o EPE TIDB IENNEFEE, QIE— AR
4.3.3.2 iIz1TIEHERE T iEE

NTE RIS TR BIN BIEFRIE, FHiEEE TiDB,
43321 %1% mERFINECERIZAM

BITUTS, BROIKECERMEEZAM:

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

43322 % 2% RERN
BITUTeS, RERFIMRBEBAIFEERNKH (B4 pymysql) :
pip install -r requirements.txt
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TYER

433235 3% MEBEFEER

1.

BITUUT®HS, B envexample EFIHEMR N env:
cp .env.example .env

EFFHMEF L TiDB BUIERFTHRE env Fo RHILERIT:

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

FEEM PG AIRA TiDB MNAE, FHMIBR CA PATH X1T. i
RIREERNITIT TiIDB, ZRiIA Host #ilikFy 127.0.0.1, BB R,

3. 1R1F env X4,

43324 F 4% BITREBHEELER

1.

BT TR, HITREIE:
python pymysql_example.py

& E Expected-Outputtxt, HSIRNERFMEFITIER. SRITUEDERE
FX%Iho

4333 nIHSEE A ER

RA]2Z LI RBAERE, STHRESHNAFA,

EEARB&EETAR, RAEEE tidb-samples/tidb-python-pymysq|l-

quickstart,

4.3.33.1 HEHRDFALURE

from pymysql import Connection
from pymysql.cursors import DictCursor
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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["ss|_verify_identity"] = True
db_conf["ssl_ca"] = ${ca_path}

return pymysqgl.connect(**db_conf)

TEERZREEY, (REER $itidb_host}. ${tidb_port}. ${tidb_user}.
${tidb_password}. ${tidb_db_name} LAz ${ca_path} = F{REY TiDB SEEFHISLPR

B,
43332 {NEUE

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)

BEERESEHNE

43.3.3.3 TR

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

BSERESETNE
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4.3.3.3.4 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),

)
BEERESE FMiE

4.3.3.3.5 MiIBREUE

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)

EZEEEFMIRNIE,

4334 FE2Em

43.3.4.1 EAREHIZRFIEE ORM 1ESR?

Python IREHIZF IR TSR ERIRE A, BERFLE:

o FRIEIUMBMEIEEERE

o FHIEIEMIEEES

o FRPEEIETIT (T pymysql PRI AITA (tuple) HEFH (dict)) BRITA
IR R

BN EFERSEFRN SQL EANERIEER. HtERT, EINER ORM
MEZEHITH A&, 180 SQLAIchemy. Peewee # Django, ORM B LAEEBH{R:

o RVEEIEEMNESIERHE
o ERIUEMRABKRE SQL IBAFIRIELIE
4335 F—%

o XTF PyMySQLWYEBEZERTTE, BILAEE PyMySQL BT 315,
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T E R

o RAIIMREERIRFFAE Y, YIRENEZXT TiDB M A AMRELE.
Blan: fEAEGE. EWMHBUE. MPREUE. BRIZEL. FHS. SQLMEEMK
%,
o MREMREMATFEE5REHTES, RIMBIEET LM TIDB FAEFES
¥, HEZREREE/NZEE AL,
433.6 EEHEL?

MREARBLIIZFBEIRIB, AJLTE AskTUG E#1TiER], FKEER.
4.3.4 fEF SQLAIchemy EIEZIF A SERE

TIANEFIRER— 1A MySQL FVEEERE, SQLAIchemy AHBIRITHIFIR Python
ORM (Object Relational Mapper) Z—-

SR RN e AT EHEE SQLAIchemy RFem A TMESS !

o EEMRNIFIR,
o {EF SQLAIchemy E#ZEIT 2 FiEESE R
o MBEHEBITHRHNNBAER. T USEROCEAE, STREAR CRUD
181,
4341 GIEEHENR

o IETF Python 3.8 R LA ERRZS,
o Gito
o TiDB %8,

SNRIRIEZHE TiDB &E%, AJLURIMN T AIEE—1T!

o TEAHIIRIRERZE T IIBENIXEEE
o IZRE TIDB IENEF5EEF, CIE— I AHIEERF
4.3.4.2 iImTRBEHEER TR E

NIRRT RGN ARFRIAES, HiERE TiDB,
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TE B R
43421 %15 BETOIRDEEDIAH

BITU TS, BROIECERMEER M

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

43422 F 2% LERKH

BITUTS, RERFIRBFIFEERNKH (845 SQLAIchemy 1l PyMySQL)

pip install -r requirements.txt
Nt AZEE PyMySQL?

SQLAIchemy — X ZFEIEERN ORM F, ERMHIEENSERR, T
LA A EUETEAENRHARNRES SQLIEM, 18 SQLAIchemy F A REEIEE
X%, ECEERIMRERTIERE TIDB WIRE), A REIMBER PyMySQL 1EX
HIEEIKED, PyMySQL B— 15 TiDB A4S Python SEILAY MySQL B i
FE, HEIUEFRBTEE LR,

Rt e] LUE B E BB EIR TN, 5140 mysqlclient LUK mysql-connector-pythons
BEENAZEA Python FE, FERREMNH C/C++ HiF2IM MySQL &FFimEE#
THRiF. BZER, 8% SQLAIchemy B 77314,

43423 £ 3L KEERER
1. BITLUUT®SS, & envexample EFIHEMRR N env:

cp .env.example .env
2. ERFHMEIIL TiDB RUEEFATHRE env Fo RHILERIT:

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

EEEM o P SIS AIRMY TIDB WM AIE, FMIER CA_PATH X1T.
RORTEZSHITIT TiDB, ZRIA Host #itlEA 127.00.1, BHRAST

3. 1RTF env Xt

43424 F 4% BITHBHEEERE

1. BT MRS, HRITRAIAE:
python sqglalchemy_example.py

2. &E Expected-Output.txt, FSIRAVIZFHILHITIE. SEREPABNNER
BXo

4343 R~EHCEEFER
REsZE L TFRBERBERE, THESHMBF%,

TERBREEITAR, RAREEE tidb-samples/tidb-python-sqlalchemy-

quickstart.

4.3.4.3.1 B EE

from sglalchemy import create_engine, URL
from sglalchemy.orm import sessionmaker

def get_db_engine():
connect_args = {}
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},
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)I

connect_args=connect_args,

)

engine = get_db_engine()

Session = sessionmaker(bind=engine)

EEAZEREET, REENF §{tido_host}. ${tidb_port}. ${tidb_user}
${tidb_password}. ${tido_db_name} LAz ${ca_path} = F{REY TiDB SEEFHISLPR
=

4.3.43.2 FERLUENR

from sqglalchemy import Column, Integer, String
from sglalchemy.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”
EZ{EES2E SQLAIchemy FEATUMET R,

43433 {ENEUE

with Session() as session:
player = Player(name="test", coins=100, goods=100)
session.add(player)
session.commit()

BEZEESEHNIIEUR SQLAIchemy Querys

4.3.4.3.4 THEIE

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

BEZERSEETHEHIEUK SQLAIchemy Queryo
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T E R

43435 BHEUE

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

EZERESEFEEFMIIEUR SQLAIchemy Queryo

4.3.4.3.6 MIBREUGE

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

BEZERSEMIFEUEMUR SQLAIchemy Querys
4344 =%

o XTF SQLAIchemy WEZEAGE, AILEZE SQLAIchemy E 75315,
o (RAIAMEFIRALEX, UIRIESZXT TiDB N A RKRESL K.
flgn: AR, EMHBUE. MBREUE. BRIXEL. FH5. SQLMEEMK
Fo
o MRMFEMATEE5REHITES, RIMBEMEEZ W TIDB FALERES
¥, HEZREREENAZEEIAL,
4.3.45 FEER?

NRFEALRIIIZFIBENRIE, AJLTE AskTUG L#fTiRE], FKEB,
4.3.5 £ peewee E#Z E T2 ShiERE

TEHEIEEZ— T RE MySQL BVEIRRE. peewee AHFIRITHIFIR Python
ORM (Object Relational Mapper) Z—,

AR R AN e A T EN BB peewee RFERLLLTESS !

o FEEMMNIFIR,
o {EF peewee EZE T HIEESRES
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TYER

o MEHBITIRHNNEER. (RIS ERFICIEFEE, SeREAA CRUD
124E
4351 BIEEXK

o ¥ Python 3.8 R ERRZ,
e Gito
e TiDB &&%,

YNRIFERA TiDB &EF, AILUZIN T AEIE—:
o TEAMIRRERE T IEENIHEE
o EPE TIDB IENNEFEE, QIE— AR
4.3.5.2 iIzITIEHERE T iEE

N RRAET RGN ARRFRIRES, FHiERE TiDB,
43521 %13 RERHBECER M

BITUTS, BROIKECERMEEZAM:

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

43522 8 2 & RERKHM

BITUTRS, RERGINBAEENKS (61 peewee F PyMySQL) :
pip install -r requirements.txt

Nt AL PyMySQL?

peewee B—MZIFZIEIRER ORM F, ERMIIEENSEHMR, TR
FREUEARAMNRNARRES SQLIEA, 1B peewee HRIZHEIEEIRES,
ICEE R ML R A TERE TiDB BIREh, ZAnBImB R PyMySQL 1R EHEREIK
o PyMySQL 2—5 TiDB EABI4E Python SSLEY MySQL B F imE, FHAILL
TEFMETAELRE, BZER, 8% peewee BEH NI,
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o —
Tl E R
43523 % 3% KEEEER
1. BITUTES, ¥ envexample EFIFHEHRFRZ N env:
cp .env.example .env
2. ERFFHIEIIL TiDB RUERFATHRE env Fo RHILERIT:
TIDB_HOST="{host}'
TIDB_PORT="4000'
TIDB_USER="root'

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

FEEM PG AIRA TiDB MNAE, FHMIBR CA PATH X1T. i
RIREERNITIT TiIDB, ZRiIA Host #ilikFy 127.0.0.1, BB R,

3. 1R1F env X4,

43524 F 4% BITRBHEEER
1. BT FRSGS, BITREMLED:

python peewee_example.py

2. &E Expected-Output.txt, FSIRAVIZFHILEITIE. SREPABNNERR
BXo

4353 "SI HER
REsZE L TFRBERBERE, THESHMBF%,

RERBREIETAR, WA EE tidb-samples/tidb-python-peewee-

quickstarto,

43.53.1 EZEI T HBiERE
from peewee import MySQLDatabase

def get_db_engine():

connect_params = {}
if '${ca_path}"
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connect_params = {
"ssl_verify_cert": True,
"ssl_verify_identity": True,
"ssl_ca": '${ca_path},

}

return MySQLDatabase(

'${tidb_db_name}',

host="${tidb_host},

port="${tidb_port}',

user="${tidb_user},

password="${tidb_password}',

**connect_params,

)
TEERZREEY, (REER $itidb_host}. ${tidb_port}. ${tidb_user}.
${tidb_password}. ${tidb_db_name} LAz ${ca_path} B FI{REY TiDB SEEFHISLPR
B

4.3.5.3.2 FERSUER

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

class BaseModel(Model):
class Meta:
database = db

class Player(BaseModel):
name = CharField(max_length=32, unique=True)
coins = IntegerField(default=0)
goods = IntegerField(default=0)

class Meta:
table_name = "players"

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

EZEEE8ZE peewee BRI S5FE,
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T E R

43533 {NEUE
#H# FENE TR

Player.create(name="test", coins=100, goods=100)

### A Z THTR

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

Player.insert_many(data).execute()

Eﬁ’t: :%x %*ﬁ)\?&?&o

4.3.5.3.4 TR
### BB XTS5

players = Player.select()

### BIE IR
player = Player.get(Player.name == "test")

### B % X5
players = Player.select().where(Player.coins == 100)

BEERSETNE

4.3.5.3.5 EBEEUE

### BHTE IR

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

player.save()

### HEBHZ TSR

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

Eﬂ'fn e %E?ﬁﬁ&?&o
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4.3.5.3.6 MIBREE

### WIFE T IR
player = Player.get(Player.name == "test")
player.delete_instance()

### HEMFZ T XS
Player.delete().where(Player.coins == 100).execute()

B2 EESEMIREIE,
4354 F—%
o XTF peewee WEZFERAFE, AILUBE peewee BE 51,
o {RATLUMEESNSEAAENXR, LUERENE %X F TiDB MAHF &K NEfESLHK,
Flan. HEANEIE. EFEUE. MEREURE. BERIFE. FHS. SQL 4EEMKL
%,
o WMRBMREMATFES5IFEHITES, BIBREZ IR TIDB FALEIREX
¥, HEZHERMMERZEE AL,
4.3.5.5 EEEE?

MREFRRIIIZFBENEI, "JUTE AskTUG E#ITIRIR], IREB,
4.3.6 {£F Django EZEIF KRR

TiDB @— 1A MySQL BIEiEZE, Django A HATRITH Python Web 12222
—, EAIBSELIT —5EAH ORM (Object Relational Mapper) &4,

AR R R ANl (52 A T e #3E 2= A Django KSER LA FESS !

o FE(FHIFIR,

o {#F Django HIZZI T HIBESEEE,

o MEHEITIMNNBRER. REAUSERGICIEHE, STMEZAR CRUD
121E,
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FilER
436.1 BIEEXR

o ¥ Python 3.8 R ERRZ,
e Gito

 TiDB &8,
INRIRESE TiDB KE, AILURATAALIE—:

o TEZHBIRIEERE TR HUEENIHEEE
o EPE TIDB IENNEFEE, QIE— AR
4.3.6.2 iIz1TIEHERE T KiEE

NTERIAEI T RGN BRI, HiEEE TiDB,
43621 %1% mERFINECERIZAM

BITU TS, BROIKECERMEERZAM:

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

43622 F 2% LERKH

BT TS, RERFINBAEENEKR (81E Django. django-tidb #

mysgqlclient) :

pip install -r requirements.txt
WRIRTELEE mysqlclient BYIEZEIA, 1§5E mysqlclient B 75 X1,
django-tidb Bf+A4?

django-tidb 2— 9 Django 1=tV TiDB &Hc2s, ©ERT TiDB 5 Django Zidl
BSR4 B
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TYER

L% django-tidb BY, BIEFRSIRH Django hRAILEZBIRRZS, 140, WNRIREEA
BIZ django==4.2.*, NN %2 django-tidb>=4.2.0,<4.3.0, EH minor RS FFE
BrxeMEE. BIERARIA minor lRZs.

EZER, 8% django-tidb €%,

43623 % 3% EEEEERER
1. BITUTES, ¥ envexample EFIFERZ N env:

cp .env.example .env
2. ERFHILISR TiDB RUEEFRHRE env Fo RHILERIT:

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

EEEM o PSR AR TiDB W AIE, HMER CA PATH X1T, i
BRTEANISIT TiDB, ZRiA Host #utitFy 127.00.1, BB AZT,

3. 1RTF env X4,
43624 F 4% ¥IBRILEEERE

AETRGITBIRERIITUATS S, PntiiERE:
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
Applying admin.0001 _initial... OK
Applying admin.0002_logentry_remove_auto_add... OK
Applying admin.0003_logentry_add_action_flag_choices... OK
Applying contenttypes.0002_remove_content_type_name... OK
Applying auth.0002_alter_permission_name_max_length... OK
Applying auth.0003_alter_user_email_max_length... OK
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Applying auth.0004_alter_user_username_opts... OK
Applying auth.0005_alter_user_last_login_null... OK
Applying auth.0006_require_contenttypes_0002... OK
Applying auth.0007_alter_validators_add_error_messages... OK
Applying auth.0008_alter_user_username_max_length... OK
Applying auth.0009_alter_user_last_name_max_length... OK
Applying auth.0010_alter_group_name_max_length... OK
Applying auth.0011_update_proxy_permissions... OK
Applying auth.0012_alter_user_first_name_max_length... OK
Applying sample_project.0001_initial... OK

Applying sessions.0001_initial... OK

43625 % 5% BITRGINBER
1. ERARER TETRGINERER:

python manage.py runserver

R FAREFFRAIATE 8000 i Lin1T. NRIFABERAHEMIROS, "I
LEAMRAS, F0:
python manage.py runserver 8080
2. FTFENIYE2S, TEMIUEFZERIN http://localhost:8000/, AIRIRFIRNZ TR, 1R
B] LUH{T LA TR 1E:
o BIB—HEY Player
o HLEBIE Player
o BEFTEH Player
o EE#T Player
o MIFR Player
o TEMA Player Z 83X Z Y5
43.63 R RE

fRA]Z2Z LI RBAERE, STRESHNEBA A,

RERBREETAR, R EE tidb-samples/tidb-python-django-

quickstarto.
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4.3.6.3.1 L ERUEEEZ

FTFF sample_project/settings.py X1, ZIILLTECE :

DATABASES = {
"default": {
"ENGINE": "django_tidb",
"HOST": '${tidb_host}',
"PORT": '${tidb_port},
"USER": '${tidb_user},
"PASSWORD": '${tidb_password}',
"NAME": '${tidb_db_name}',
"OPTIONS": {
"charset": "utf8mb4",
2
}
!

TIDB_CA_PATH = '${ca_path}'
if TIDB_CA_PATH:
DATABASES["default"]["OPTIONS"]["ss|_mode"] = "VERIFY_IDENTITY"
DATABASES["default"]["OPTIONS"]["ssI"] = {
“ca": TIDB_CA_PATH,
}

EERIZERERET, REEI $itidb_host}. ${tidb_port} ${tidb_user}.
${tidb_password}. ${tidb_db_name} ARz ${ca_path} i F(REY TiDB SEB$AYSLPR
B

4.3.6.3.2 ERAEUENR

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)

BEZ{EESE Django 1EEY,
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4.3.6.3.3 HHENEUE
#H# FENE TR

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

### HEETFN Z TR

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),

)
BZEESEHNNE.

4.3.6.3.4 THEEE

### BIE AR
player = Player.objects.get(name="player1")

### B Z T AR
filtered_players = Player.objects.filter(name="player1")

### BT A XIS
all_players = Player.objects.all()

BZERSET R

4.3.6.3.5 BFEUE
### BHTE T AR

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

### HEEFTZ T XH
Player.objects.filter(coins=100).update(coins=200)

BEERSEEMNE
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4.3.6.3.6 MipsEEE
### WRE TN R

player = Player.objects.get(name="player1")
player.delete()

### HEMFZ T XS
Player.objects.filter(coins=100).delete()

EZEESEMIREIE,
4364 F—%
e X7F Django WEZERF A, TUESE Django B /51,
o (RAIMREFIEFHAEX, LURENEZXT TiDB MAHFAMRELHRK,
Blan: HwAEIE. TR, MBREEE. BRIZEL. £S5, SQL e
%,
o WMRMEMPETESSIREHITES), HITBIREE W TIDB FEEFEX
¥, HEERGREMEMAZEE I,
43.6.5 EEEER?

MREFRRIIIZFBENEI, "JUTE AskTUG E#ITIRIR], IREB,

4.4 Node.js
4.4.1 (£ node-mysql2 ZEEEI T2 EIERE

TEHEBIEEZ— T RE MySQL BVE#ERE. node-mysql2 @— 15 mysqljs/mysq|
FABIER Node,js B9 MySQL IXz5f,

AR R AN s A Tl EHEE node-mysql2 SRFER LA TFESS !

o FCE(RRIIFIR,

e f§M node-mysql2 IREhEZEIFEFUREESEEE

o MEBHEITIMNNERER. REAUSERGICIEHE, TMEZR CRUD
1R
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FilER
4411 BIEEXR

N7 REBINF TR AR, (RERIRA]:

o TEIRHIMEE EZREE Nodejs 16.x B _ERRES,
o TEIRHINIES E&ZE Gito
o HEHR—TIDB &EE,

SNRIRIEZHE TiDB &85, AJLURIMNTAIEE—T!

o TEZAHBIRIEERE TR BUEE NI EEE
o EPE TIDB IENNEFEE, QIE— AR
4412 iIBtTREHERE T SiERE

NTERIAEI T RGN BRI, HiEEE TiDB,
44121 F 1% mERMIRECERIERM

BITUTES<, BROMEEEREERIZM:

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

44122 F 2 LERKH

BITUTS, RERFIREBFAIFRERNKH (B2 mysql2 F dotenv {RHIE):

npm install

EMUAENIE HP, (Re] OB A TSR % mysql2 #l dotenv fKFiE2 (dotenv
BFM env XHEHRIZEIFIRETE)

npm install mysql2 dotenv --save

441235834 BEEEEERE
1. BITUTES, ¥ envexample EFIFHERZ N env:

cp .env.example .env
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T E =
2. YR env XOfF, RIRIITARTIGEEEE, &5 o IR TIDB
BT SE:
TIDB_HOST="{host}'
TIDB_PORT="4000'
TIDB_USER="root'

TIDB_PASSWORD="{password}'
TIDB_DATABASE="test'

3. fR1F env Xf5o
44124 % 4T BITBRAEEESR
BT TREH S, FITREIHE:
npm run start
FptaitH R -
INREEMT, RIVAIRERRHFMEEERENRAER:

¥ Connected to TiDB cluster! (TiDB version: 8.0.11-TiDB-v7.1.8-5.1)
Loading sample game data...

Loaded sample game data.

B Created a new player with ID 12.

D Got Player 12: Player { id: 12, coins: 100, goods: 100 }

(8 Added 50 coins and 50 goods to player 12, updated 1 row.
E) Deleted 1 player data.

4.41.3 EHSEE F E&

RASEZEUTXREREBAE, TSRECHNAF.. TBABLEEEITAR, A
B tidb-samples/tidb-nodejs-mysql2-quickstart,

44131 EEREI T BUERE

TEHHNBERIFRREREXWERETREILS TiDB REFHERE,

import { createConnection } from "mysql2/promise”;
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import dotenv from "dotenv”;
import * as fs from "fs";

) B 2 JEEESHM env XIFFEENE] process.env H,
dotenv.config();

async function main() {
v HE 3. BIES TiDB ZEEFHT %%,
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) : un
defined
}:null,

}

const conn = await createConnection(options);
 BHE 4. 1T SQL 1IE .

/) BHE 5. KTEZ

await conn.end();

void main();

44132 {NEUE

const [rsh] = await conn.query('INSERT INTO players (coins, goods) VALUES (?, ?);", [100,
1000);
console.log(rsh.insertld);

BEERSEZHNIE

4.4.1.33 TR
const [rows] = await conn.query('SELECT id, coins, goods FROM players WHERE id = ?7;',
()

console.log(rows[0]);
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44134 BHEUE

const [rsh] = await conn.query(
'UPDATE players SET coins = coins + ?, goods = goods + ? WHERE id = 7;',
[50, 50, 1]

)

console.log(rsh.affectedRows);
BZEESEFMNE.

4.4.1.3.5 MIBREE

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

E§1DI%\ %ﬂﬂ“z 9&}%0
4414 F2FIM
o WEMGREEMRKERIEEEE, LUR/DIMERIIMNESEE R
Hbﬁ%ﬁo
o ATHESR SQLENBIXPE, EFEERTLIEETHIT SQL,
o ERTRARKEEZ SQLEBANGET, HWEFER ORM HEZR (fu0:
Sequelize. TypeORM B Prisma) SIRFHREIFF &K K,
o Y{RTEFIBRRPEREI BIGINT #1 DECIMAL Z£BYFIRY, ZEEFFZ Driver B

supportBigNumbers: true eIl

o ATERATFTMEEFREHLINAI read ECONNRESET Socket iR, T LTE
Driver EFF/& enableKeepAlive: true &I,  (#H3% Issue: sidorares/node-
mysql2#683)

4415 F—%

e XTF node-mysql2 WEZERFE, FILLEE node-mysql2 BY GitHub &
FEo
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T E R

o (RAILIMEFIEAREXENEEETRIRINES TiDB A LKHIRER
Beo IU0: f@NEHE, EIREE, MIFREEE, RRIREN, F55, SQL MEE
.

o MRFEMATEEREHITES, BIMBEMETZ WK TIDB FALERZ
<¥, HEZHEREENZEEIAL,

4.4.2 (R mysql.js EIZFITFNIEE
FEEIBER— 1 RE MySQL BIEIRBE. mysqgljs &— 4l Node.js XIBRE Y

SSILY MySQL X AT JavaScript &P i

A RN e AT E AR ER mysqljs SRAE—ME SRR CRUD AT
o

o FECEIRAVIFIR,
o B mysqljs IKohiEEEFE B EEEE,
o MEHEBITMHNNARR. MBS EREICEAE, FEREDRRN CRUD
1816,
4421 FEFK

AT EEBINF SR AR, RERRER]:

o TE{REINES EZZEE Nodejs 16.x ZELL_ERRES,
o TEfREINIZS LRI Gito
o HEHE—TIDB K&,

SNRIRIEZHE TiDB &E%, AJLURIMN T AIEE—1T!

o TEZHBIRIEERE T BN BUEENHEEE
o EBE TIDB IENEEKE:, BIZ—TAiiEREs
4.4.2.2 BITHIEHERD T BUERE

NIRRT RGN ARFRIAES, HiERE TiDB,
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T 8 R
44221 %1% BETOIRDEEDIAH

BITU TS, BROIECERMEER M

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

44222 F 2% LERKH

BITUTES, TRNFICIERFEZEAMKH (B mysql A dotenv fKHIEL):

npm install

FEMMENTE SH, (RATLUET T <RE mysql # dotenv #HIEL (dotenv
RAFMN env XHEFIZEGFIREE) -

npm install mysql dotenv --save

44223 %3 EEEEERER
1. BT TS, & envexample EFIHERRAN env:

cp .env.example .env

2. 48 env X, BIRNMTHRREERES, BEMR 0 BRI TIDB

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

3. 1RfF env XfHo
44224 F 4% BITRABEBHEEER
BT RS, ITRFMLE:
npm run start

TRt AE R
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T E R

SNRERRT), (REVAIR R FmERERIIREER

¥ Connected to TiDB cluster! (TiDB version: 8.0.11-TiDB-v7.1.8-5.1)
Loading sample game data...
Loaded sample game data.

& Created a new player with ID 12.

I Got Player 12: Player { id: 12, coins: 100, goods: 100 }

(8 Added 50 coins and 50 goods to player 12, updated 1 row.
Deleted 1 player data.

4423 ~EHSEEFE&

RAISE U TRBABRE, TBCHNAAF L. TBREBREETA, IX
BB E tidb-samples/tidb-nodejs-mysqljs-quickstart,

44231 EZD A BHERE

TENABERIFMREEFE X WEEETREILS TiDB EERERK.

BB 1. EN ‘mysql' f] ‘dotenv' cHIE.
import { createConnection } from "mysqgl";
import dotenv from "dotenv”;

import * as fs from "fs";

B 2 FERES M env XIHHEEERE process.env H,
dotenv.config();

/IR 3. BIS TiDB ZEFEHIERE,
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) : undefi
ned
} - null,

}

88



7 W —
Tl E =
const conn = createConnection(options);

/2P 4 T SQL 154,

) 2P 5 KIFEE
conn.end();

44232 {ENEUE

TEBMEANET —% Player 185, HiREITZIZEM ID,

conn.query('INSERT INTO players (coins, goods) VALUES (7, ?);", [coins, goods], (err, ok)
=> {
if (err) {
console.error(err);
} else {
console.log(ok.insertld);
}
D

BZERESEH NI
44233 EHEEE

TENEIFRET ID A 18 Player idRo

conn.query('SELECT id, coins, goods FROM players WHERE id = ?;, [1], (err, rows) => {
if (err) {
console.error(err);
} else {
console.log(rows[0]);
}
1

BEZERESET 10
44234 BEEGE

TERZEIFN ID A 1 A7 Player IBRIEMT 50 PmHA 50 ™Mo

conn.query(
'UPDATE players SET coins = coins + 7, goods = goods + ? WHERE id = 7},
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TYHER

[50, 50, 1],
(err, ok) => {
if (err) {
console.error(err);
} else {
console.log(ok.affectedRows);

}
}
)

BZEREESE TR
4.4.2.3.5 MipsEGE

TEMNZEERIERT ID 7 18 Player idFo

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

}
hE

B ZERESEMIFEUE,
4424 2 EM
o WEFFRAEFAMREEIUEEER, LUR/IIBREIIMESERTHREIMY
Clpan:=H
o NTHEES SQLANBINIE, BEHRIT SQL EAFIEEER SQL HIEFRITE:
Mo
Note

mysqljs/mysql BEFIERZRHFALIRIED, ERERF HIEHITHE
X (% issue: mysqljs/mysql#274),

MRIRHBFERATNIREAIEE SQL FNTIRFI EH/N/EFHAIK
K, HEEA mysql2 Bo
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TYER

o TERNHERAREEZ SQLIBAINZRT, HZF(EA ORM HES (fli:
Sequelize, TypeORM, B Prisma) SRIBFHREIF L UE.

o LRTEHUERRTP(ERE BIGINT 0 DECIMAL EEFIRY, FTEFF/E Driver Y
supportBigNumbers: true 3R,

4425 F—%

o XTF mysqljs IREIHNEZER A, BIAEE mysqljs BY GitHub €,

o (REILAMERFIEAREXENEEETRIRINES TiDB A &KRIRER
Beo U0 HEAEE, EIEUE, MFREIE, RRIREN, FS, SQL MEE
.

o MRMFEMATEEREHITES, RIMBEMETZWHN TIDB FALERE
X%, HEZREREENAZEEIAL,

4.4.3 £/ Prisma EHEZITF N HIRBE

FUBIRER— 1 RA MySQL BIEIERE, Prisma @ HFI7TTHY Node.js ORM #E
RZ—o

ARG R g (E A S e SRR Prisma SRAE—MEEAY CRUD N AR

o FCEIRAVIFIR,

o {5/ Prisma EEE| T SIRESE,

o MEHEBITMHNEBRER. RIS EREICEAE, TREDRR CRUD
1816,

4431 BIEHEK

AT EENBIMA e AR, RERER]:

o TEIREIMEE EREE Nodejs 16.x B _ERRES,
o TEIREINIES ERZE Gito
o EZ—TIDB £E,
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SNRIRIEZHE TiDB &85, AJLURIM T AIEIE—T!

o TEZHBIRIEERE TR BUEENHEEE
o HPETIDB IENNEFEE, QIE— AR
4432 iIz1TREHERE T SiERE

NTERNAEI TR BIN BRI, HiEEE TiDB,
44321 %1% mRERINECERIERM

BITUTES<, BROMEEEREERIZM:

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

44322 F 2% LERKH

BT TS, SRROMCIEIFMEFEZRIKRR (BFE prisma fKHIE):
npm install
ERIERIIE S, FEILUBT U TSR xR ENKRNE:

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

44323 % 3% EEEERER
1. BITUTES, ¥ env.example EFIFHEHRFRZ N env:

cp .env.example .env

TYER

2. 4R en XUfF, BIRITREEEIEHER, BAAR 0 BEIIR0 TIDB

SRRERSHE:

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

WNRIRTEZAS#IZIT TiDB ££8%, EAIARY Host =2 127.0.0.1, BRINFFP & A root,

BN,

3. 1RTF env Xf4,
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TYER

4. 7% prisma/schema.prisma X, 3§ provider €289 mysql, ¥ url {EekJ9
env("DATABASE_URL"):

datasource db {

provider = "mysql"

url = env("DATABASE_URL")
}

44324 5 4% WIBLREN

BITUA TS, A Prisma Migrate 1R¥E prisma/schema.prisma XA B EEIR Y
TESCRAIa I IR EE R L5 -

npx prisma migrate dev

prisma.schema X{FHRNREIE X :

/] X — Player #&8Y, &R ‘players’ %o
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")

/] BX—" Profile #8Y, TR ‘profiles’ %o
model Profile {
playerld Int @id @map("player_id")
biography String @db.Text

// EX “Player 1 'Profile’ 2B Z [8]8Y 1:1 X &R, HERIMNELIR,
player Player @relation(fields: [playerld], references: [id], onDelete: Cascade, map: "fk_
profile_on_player_id")

@@map("profiles")
}
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T E R

fRE] LUBE &R Prisma BY Data model SXH43R 7 #RU0{RI7E prisma.schema X4 EE

XEEIRE,

FIHRITSE R

Your database is now in sync with your schema.

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

XN LRI 2IRYE prisma/schema.prisma XHEFRIREENX , £ATFSEHIEE

RZHH Prisma Client 89X,
44325 F 5% BITRBHEES
BITTREHL, RITREINED:
npm start

AHKIBRHEEZE:

/B 1. ENEEIERET @prisma/client’ 1c#i €,
import {Player, PrismaClient} from '@prisma/client’;

async function main(): Promise<void> {
) BHE 2 BIE—THHY PrismaClient’ SE#,
const prisma = new PrismaClient();
try {

/ 2EHE 3. (&S Prisma Client H17—%8 CRUD 1E1E,

} finally {
J/ 2HE 4. BFFF Prisma Client HIZ#E,
await prisma.$disconnect();

}
}

void main();

FiHRsaItL4E R
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T E R

SNRERRT), EIRRR R LR PMERERIRAE S,

¥ Connected to TiDB cluster! (TiDB version: 8.0.11-TiDB-v7.1.8-5.1)

& Created a new player with ID 1.

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

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

4433 R RE
RA]SZ LI TRBAERE, TRESHNAFA,

TERBREIETAR, WA EE tidb-samples/tidb-nodejs-prisma-

quickstart.
44331 EENBUE

THENEEZEIE N Player 18R, FREI—MEEBEIE ID B9 Player R :

const player: Player = await prisma.player.create({
data: {
name: 'Alice’,
coins: 100,
goods: 200,
createdAt: new Date(),
}
D,

console log(player.id);
BLEESEIENNIE,

4.43.3.2 IR

TEMZEARERE ID 5 101 B Player iBR, MRGHRIMEMIER, SiRE]

null:

const player: Player | null = prisma.player.findUnique({
where: {
id: 101,
}
W)
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44333 BHEUE

TENZEIBIRIE ID /3 101 B9 Player IE R coins # goods FEXHIES HIE 0 50:

await prisma.player.update({
where: {
id: 107,

}I
data: {
coins: {
increment: 50,

13
goods: {
increment: 50,
13
}
)

BERERESE TN
4.4.3.3.4 MipREGE

TEHEEMBR ID 79 101 B9 Player iR
await prisma.player.delete({
where: {
id: 10T,

}
bk

B EESEMIFNIE.

4434 FBEM

4.43.4.1 SMREIRS Prisma Relation Mode

{RAE] LU IMBLIZR S Prisma Relation Mode SRIGEZ FE 52514

o HMEEM v6.6.0 FFIAZHINY, 1Ev7.1.8 AERTIEE. IMEAFERRX
SIRMXEHE, SMELIRMETLURIEAR X SRR —EE,
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TYER

IR

H .
[ = Y

SrgEThee BB E R T AR SRR M B N — LR,
BRAEABFEEN D HIBEERA T, ERAIMEFAERZSETENG
BEIRE, HMARFFERATAAIEM. MRITHIERIMNE, BHITR

DI fEEEER,

e Prisma Relation Mode & Prisma Client Xt IMEARBIEM, ZiFESX
NRBREFIMEEFE — LR, RATCEEMINIBIBEET ARLEIFSRT
B4,

4435 TF—%

o XT Prisma WEZERFAE, FILUEE Prisma HVE 7715,

o RAILARLESIRF A EXENHEEETRRINES TiDB MAF AN RIER
Beo UMD fRNEME, SEHEUE, MPREUE, 2RIRE, F55, SQL MHhe
=,

o WMRMEMATESE5REHITES, RITERHET WA TIDB FALEIRIEX
¥, #AEZEERHEMAENAZEEIAL,

4.4.4 (£ Sequelize EIZE T FINEERE

TINEIRER— 1A MySQL VEIEREE, Sequelize HAMITH Node.js ORM
EEZ—

AR B AN (E AR T H SR EMN Sequelize SEAME—MEIEAY CRUD R FRTE
Fo

o BEREIRAVIFR,

o fEH Sequelize HEZEI T HIEESE

o MBEHEBITIINNARER. REaIUSE RIS E, FEMEDR CRUD
1215,
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4441 BIEEXR
N7 REBINF ST ABAR, REERH:

o TEIRHIMEE EZREE Nodejs 18.x B _ERRES,
o TEIRHINIES E&ZE Gito
o HEHR—TIDB &EE,

WRIRIEEHE TiDB &8, AR TAREIE—:
o TEARMIRIRERE T B EMIXERE
o EFRETIDB IENAEEEE, QIE— AR
4442 iIm1TRBEHEER TR E

NIRRT TR BIN AR RIS, HIEREER] TiDB,
Note
EEABAEETAR, WABEE tidb-samples/tidb-nodejs-
sequelize-quickstart,

44421 %1% BERIRECERIERM

BITUTES<L, BROBEEREERIZM:

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

44422 F 2% LERKH

BITUTeS, RERFIMREBAIFEERNKN (84 sequelize) :

npm install

444236 3% BEEEER
1. BITUUTES, ¥ envexample EFIFERZ N env:

cp .env.example .env

98
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https://nodejs.org/en
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TYER

2. YRAE env X, BRI TRIVREERER, F4OUM ¢ BHRIIREY TIDB
SERERSNE:

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

SNRIRIEAMIZIT TIDB &8, RINENIMALR 127.00.1, BREBAZ,
3. fR7F env X1,
44424 F 4% BITABEHEEER
BITU TS, RITREIRED:
npm start

TRt SR (B8) -

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 COMME
NT 'The number of coins that the player had.’, "goods’ INTEGER NOT NULL COMMENT 'T
he 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’) VA
LUES (1,100,100,'2023-08-31 09:10:11','2023-08-31 09:10:11"),(2,200,200,'2023-08-31 09:1
0:11''2023-08-31 09:10:11",(3,300,300,'2023-08-31 09:10:11','2023-08-31 09:10:11"),(4,40
0,400,'2023-08-31 09:10:11','2023-08-31 09:10:11"),(5,500,500,'2023-08-31 09:10:11','2023
-08-3109:10:11";

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

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

Executing (default): DELETE FROM “players WHERE 'id" = 6
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Fil 2R
4443 RSB HER

RAIZ2E LU TRBABRER, THRECSHNAFX.

EEARB&REETAR, WA EE tidb-samples/tidb-nodejs-sequelize-

quickstarto.
44431 EEEITEHIERE

TENABERIFMREERE X WEEETREILS TiDB ERRER.

/7 src/lib/tidb.ts
import { Sequelize } from 'sequelize’;

export function initSequelize() {
return new Sequelize({
dialect: 'mysql’,
host: process.env.TIDB_HOST || 'localhost’,  // 7iDB host
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
2{
minVersion: 'TLSv1.2/,
rejectUnauthorized: true,
ca: process.env.TIDB_CA_PATH // (Optional) Path to the custom CA certific
ate
? readFileSync(process.env.TIDB_CA_PATH)
- undefined,

}

s null,

export async function getSequelize() {
if (sequelize) {
sequelize = initSequelize();
try {
await sequelize.authenticate();
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THER

logger.info('Connection has been established successfully.");
} catch (error) {
logger.error('Unable to connect to the database:’);
logger.error(error);
throw error;
}
}
return sequelize;

}
44432 {ENEUE

THNEEZEIE—FEBIMM Players iER, FHiR[E]—1 Players XK :

logger.info('Creating a new player...");
const newPlayer = await playersModel.create({

id: 6,
coins: 600,
goods: 600,

b
logger.info('Created a new player.");
logger.info(newPlayer.toJSON());

BERZERESEH NI
44433 BiHEERE

TEMNEERIRE]—% Players id®, HEMIHEKXTF 300:

logger.info('Reading all players with coins > 300...");
const allPlayersWithCoinsGreaterThan300 = await playersModel.findAll({
where: {
coins: {
[Op.gt]: 300,
}
)
)
logger.info('Read all players with coins > 300.");
logger.info(allPlayersWithCoinsGreaterThan300.map((p) => p.toJSON()));

BSERESETNE
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44434 BHEIE

FYER

TEHNEBZFR ID 7 6 BY Player W HHENYImBREIREN 700, XMERE

TR\ ZUEER D8R

logger.info('Updating the new player...");

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

BEERSE TR

4.4.43.5 MIBSEGE

TEHNERSMBREE N ZUES D LIE Player iIE%, H ID M 6!

logger.info('Deleting the new player...");

await newPlayer.destroy();

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

EEEREEMIRE,

4444 F—5

o XT Sequelize WEZERAE, RILAEZE Sequelize BIE 77 15,
o (RAIUMEFEALAEXHNEEETRIRINES TiDB A ARIRES
o fUU0: HRNEE, TR, MBREEE, B2RIXE, F55, SQL MR

F.

o WRMREMETFSESRIEHITES, FMERHET I TIDB FLEFIEX

B, HEZSHEREBNEZEEINE,
4445 FEER?

MRIEAKRBGIIZFBEIRIRE, AILUTE AskTUG Li#1T1R18], UM PingCAP B/

g}, TiDB f XIREX X #o
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Tl B R
4.4.5 (£ TypeORM EIEFFNHIBRE

T EIREEE— 1 FRA MySQL BVEUERE. TypeORM ZHAIMITHY Nodejs ORM
*E’:JEZ—O

AR R AN ) (5 AR P L ERHE AN TypeORM SRR LA FESS

o EREIRRVIFIR,
o fEM TypeORM E#ZE| T FIBEERSE
o MBEHEBITHRHNNBAER. FAUSEROCEAE, STREAR CRUD
121E,
4451 HIEHK
AT REBIRFITERAHIZ, (MHEERR:

o TEMRBINZE EZEE Nodejs 16.x LA LRRES,
o TEfRBINIZE LRI Gito
o HEHE—TIDB &KE,

YNRIRIEZHE TiDB &85, AJLURIMTAINEIE—T!

o TEAHIIRIRERE T B EMIERE
o EFETIDB IENAETEEE, QIE— AR
4452 iIz1TRBEHEEE T HURE

N RRAE T RGN ARRFRIARES, HiERE TiDB,
44521 %1% RERHBECERAM

BITUTeS, BROIKECERMEEIZAM:

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

44522 F 2% LERKH

BITUTHRS, RERIUCIEBAIZEENARE (8 typeorm ] mysql2 &FiEl) :

npm install

FEIAIE PR

EIFMAENIE ST, (RAILUET U TSR EMEEARNE:

typeorm: [ Node.js IZFHHY ORM HEZE

mysql2: MR Node.js BY MySQL Driver 8, R E]LUER mysqlo
dotenv: FATFM env XHHIREIFIET =,

typescript: TypeScript 4gi¥28.

ts-node: AITFEARRIZFENIE R FEZERNIT TypeScript 15,
@types/node: FATFIZME Node,js B9 TypeScript EEIE X,

npm install typeorm mysql2 dotenv --save
npm install @types/node ts-node typescript --save-dev

44523 F 3% ILEEIEER

. BT TS, B envexample EFIHERR N env:

cp .env.example .env

URAE env XfF, BIBUITRIVKEERER, KA1 § BEHRI9{FRY TiDB
SERIERSHE:

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

WNRIRIEARNISIT TIDB, ZRiIA Host #ilik Ay 127.00.1, BT

3. 1RTF env X4,
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Fil 2R
44524 5 4% WIBLREN

IBITATERS, (R TypeORM CLI #1381 EEE. TypeORM CLI =1R1E
src/migrations XHFAREBXHER SQL EOHNIT.

npm run migration:run
FERRTA T A

TEB SQLBAIGIET players FRH profiles 2, FBIIMEXEL T W7o

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=InnoD
B

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(5
0) NOT NULL, ‘coins’ decimal NOT NULL, 'goods’ int NOT NULL, ‘created_at datetime
NOT NULL, ‘profilePlayerld” int NULL, UNIQUE INDEX 'uk_players_on_name’ (‘(name’), U
NIQUE INDEX REL_b9666644b90ccc5065993425ef (‘profilePlayerld’), PRIMARY KEY (i
d)) ENGINE=InnoDB

query: ALTER TABLE 'players’ ADD CONSTRAINT ‘fk_profiles_on_player_id" FOREIGN K
EY (‘profilePlayerld’) REFERENCES "profiles’(‘player_id) ON DELETE NO ACTION ON UP
DATE NO ACTION

query: INSERT INTO ‘test’.'migrations (‘timestamp’, ‘'name’) VALUES (?, ?) -- PARAMETE
RS: [1693814724825,"Init1693814724825"]

Migration Init1693814724825 has been executed successfully.

query: COMMIT

TR EIRIE src/entities XK APTEXBNEAFEER, BT HRUFETE TypeORM
hE XSER, 1BEZE TypeORM: Entitieso
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FalE =
44525 5% BITHBHEEERE
BITUTEGS, HITRHHUCH:
npm start

PR 45 R
SNRERRT), (REVARIRG M FIEREERRRAER

¥ Connected to TiDB cluster! (TiDB version: 8.0.11-TiDB-v7.1.8-5.1)

B Created a new player with ID 2.

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

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

4453 REMCEEFE&
REsZE L TRBERBHRE, TSRECHNBHFA

RERBREETAR, BAREEE tidb-samples/tidb-nodejs-typeorm-

quickstarto.
4.4.53.1 EEEI T HEE

TEHNABERIFREERE X WEETREILS TiDB £EFHERE,

/7 src/dataSource.ts

/W& .env X HHRIHFIEZE ] 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) : undefine
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FYER

d
}:null,
synchronize: process.env.NODE_ENV === "development,
logging: false,
entities: [Player, Profile],
migrations: [__dirname + "/migrations/**/*{.ts,js}"],

D

44532 HNEUE

TEAREEIET —% Player ic®, FHIRENZIERD id FE&, ZFEKH TiDB B
o = )

const player = new Player('Alice’, 100, 100);
await this.dataSource.manager.save(player);

BEEREEH LU
44533 WiFEEE

TEHAEEIS ID /9 101 BY Player 18R, MR EBEXEINRE] null:

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

D

B ERESEEHHE,
44534 BHEGE

TEBMCEEFR Player iIBRBY goods FEXIE NN 50:

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

)
player.goods += 50;
await this.dataSource.manager.save(player);

BEERSE TR
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FilER
4.45.3.5 MIBREE

TEAESHIER ID /9 101 BY Player iE2R:

await this.dataSource.manager.delete(Player, {
id: 1071

)

BEERSEMIREE,

44.53.6 FITIRE SQL &if

TERMARRERITERESE SQL EA) (SELECT VERSION() AS tidb_version;) F3&R[0] TiDB £
B AER:

const rows = await dataSource.query('SELECT VERSION() AS tidb_version;");
console.log(rows[0]['tidb_version']);

EZ{EB82E TypeORM: DataSource APlo
4454 FEFEIM
4.454.1 JhgRLYR

ERAIMRARA LUB S R HIEE R I AN ERBREERNS A2t BE, &
RBIEENTRT, XA EERERR.

{RA] LGB {E A createForeignKeyConstraints RIS HITEM IR SLIK 2 [8]AY X< A BY
BEIEIMNELAER FRIAENA true) o

@Entity()

export class ActionLog {
@PrimaryColumn()
id: number

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

)

person: Person
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https://typeorm.io/data-source-api
https://zh.wikipedia.org/wiki/参照完整性

Fal 2R
EEER, ESE TypeORM FAQ FIFINEIREIMELIR,
4455 F—%
o XTF TypeORM HMEZERFE, BHJUESZE TypeORM HIE /531,
o fRAILIBRSFIRTF &E XN ETETRIREEZ TiDB MAF AHIRIESE
. f5ldN: HEmNEUE, TR, MIBREEE, 2FRIEE, F5S, SQLMEE
R,
o WMRMFEMAEFESIEEZHITES], ENBREHEZ WM TIDB FELEIREL
F, HEEHEREBMIZEE N,
4.45.6 EFFEN?

WMREF LRI IEZFIBINR, AJLATE AskTUG Ei#1TIRR, FKEEB.
4.4.6 1£ Next.js F{EH mysql2 EIZFIFENSUERE

TANFIRER— 1 RA MySQL FVEGEREE, mysql2 R HBIRTTHIFIRE Node js
Driver Z—

AR R UNAITE Next js FEERFEEHEREN mysql2 KITh A TES:

o EREIRAVIFIR,
o M mysql2 IRehiEERI T SURESR
o MEHBITIFNNBERF. FEAIUSEREIEAEE, STEMEZAR CRUD
121E,
4461 HIEHK

AT EEBIMA e AR, RERIER]:

o TEIREMEE EREE Nodejs 18.x B LA _ERRES,
o TEIRHINIES ERE Gito
o HEZ—TIDB £&,

YNSRIRIEZHE TiDB &85, AJLURIM T AINEIE—T!
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https://typeorm.io/relations-faq#avoid-foreign-key-constraint-creation
https://typeorm.io/
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https://learn.pingcap.com/learner/certification-center
https://asktug.com/?utm_source=docs-cn-dev-guide
https://nodejs.org/en
https://git-scm.com/downloads

T E R

o TEZSHNIREIRE T B R E NI B+
o IRETIDB IEXAE~EEF, QIE— MR
4.4.6.2 iIz1TRBEHEEE| T HURE

NIRRT TR BN BRI, HiEREE TiDB,
Note
TEABREIETAN, WABBE tidb-nextjs-vercel-quickstarto

44621 %15 RERHKBECERAH
BITUTES<, BROMEEEREERIZM:

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

44622 F 2% LEKH

BITUATGRS, RERGIIEFAIEERNMGKTH (81F mysql2 1 Nextjs) :

npm install

44623 % 3% EEEERER
1. BITUTES, ¥ envexample EFIFHEHRFRZ N env:

# Linux
cp .env.example .env

# Windows
Copy-ltem ".env.example” -Destination ".env"

2. YRAE env X, BIRIMITRIVKEERER, F4OUNT  BHHIRY TiIDB
SRRIERSIE:

TIDB_HOST="{tidb_server_host}'
TIDB_PORT="4000"
TIDB_USER="root'
TIDB_PASSWORD='{password}'
TIDB_DB_NAME="test'
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TE B R
RARFEAHSEST TIDB S8, BIABEAMEER 127001, BENZ,

3. 1RTF env Xt

44624 F 4%, BITHBHEEERE
1. BITRHINEBER:

npm run dev

2. FTFENIYE2s, TEMIAEAZEMN http://localhost:3000, HIRIRGIN BIEF. 1BE
BRI URENEPRIR S, EXIAZ 3000,

3. =i RUN sQL HITRAEIE,
4. ERFEPREERL. WREHEMUTFUTARAE, WEZRD:
{

"results": [

{
"Hello World": "Hello World"

}
]
}

4.4.6.3 RHIARIEHE

R SEUTXRAIBHE, TRECHNARL.
STEABREIETAN, WABEEE tidb-nextjs-vercel-quickstart,
4.4.6.3.1 I EI TR HUERE

TEHHNBERIFRREREXWERETREILS TiDB REFHERE,

import mysql from 'mysql2’;
let pool = null;

export function connect() {
return mysql.createPool({
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TUER

host: process.env.TIDB_HOST, // 7/DB host
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,
2
connectionLimit: 1, // Setting connectionLimit to "1" in a serverless function environme
nt optimizes resource usage, reduces costs, ensures connection stability, and enables sea
mless scalability.
maxldle: 1, // max idle connections, the default value is the same as connectionLimit’
enableKeepAlive: true,
1
}

export function getPool() {
if (!pool) {
pool = createPool();

}

return pool;

}
4.46.3.2 NEUE

THHNEBSEIE—ZFEMEH Player IER, FHiR[E]—1 ResultSetHeader X R :

const [rsh] = await pool.query('INSERT INTO players (coins, goods) VALUES (?, ?);", [100,
1000);
console.log(rsh.insertld);

Ey'fn ICAZ %*EA?&?EO
4.4.6.3.3 Ti¥KIE

TEHNEBERIRE]—% Player id%, HID 7 1:

const [rows] = await pool.query('SELECT id, coins, goods FROM players WHERE id = 7;',
)}

console.log(rows[0]);

BEZERESETIHE,
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FilER
4.4.63.4 BHEGE

TEMNEERIE ID A 1 B Player IEFEH coins ] goods FERHIE S BIE NN 50:

const [rsh] = await pool.query(
'UPDATE players SET coins = coins + ?, goods = goods + ? WHERE id = 7;',
[50, 50, 1]

),

console.log(rsh.affectedRows);
BEERSEFTMIUE
4.4.6.3.5 MIpRELE

TENEEZMER— Player idxR, HID 5 1:

const [rsh] = await pool.query('DELETE FROM players WHERE id = ?7;", [1]);
console.log(rsh.affectedRows);

BEERSEMIFIE
4464 F2FEM
o EEFERAEEMREERIUEE SR, LURIMERE L MESIEIZRIT RIS
BEFFHo
o ATEER SQLIENKIXEE, HEFEFERATLEEDRIT SQL
o TERIRAREEZ SQLIEBEANZRT, HWEEFEM ORMESR (0.
Sequelize, TypeORM B Prisma) RIRFHREIFF K RE,
4465 F—%
o %T{EM ORM {EZ2H Nextjs MEESRMARFNESAT, AIUSE
tidb-prisma-vercel-demo,
o XF mysql2 WEZERAZE, HJUSE mysql2 FVE 531,
o (RATLAMEETIRA A EXHHWEEE T RIRNES TiDB NAH ABIRIESE
Beo a0 HBANEHE, EIREHdE, WERHdE, BRIEEN, F5, SQLMEEE
LHF,
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https://sequelize.org/
https://typeorm.io/
https://www.prisma.io/
https://sidorares.github.io/node-mysql2/zh-CN/docs

TYER

o WMRBMREMMATFES5IREHITES, BNBREZ I TIDB FFLEIREX
¥, HEZHEREMENIZEEINE,
4.4.6.6 EEER?

MREARBHIIZFBEIRIRE, AJLITE AskTUG L#17118), UM PingCAP B/
3¢ TiDB # X IRENSZ#¥-

4.4.7 7 AWS Lambda R ER mysql2 EZEIF 2 EERE

TAINHIRER— 1 RE MySQL BEEERE, AWS Lambda HEIE—MITEIRS,
mysql2 & HaLRITRIFIR Node.js Driver Z—

SRR RUNEITE AWS Lambda BRE A E A TR EERER mysql2 KT
£53:

o FCEIRAVIFIR,

o fEMA mysql2 IXohiEIEEI T #UEESEE

o MEHIEITIMHNEBER. REIUSERFICIEAE, STREDRT CRUD

1821,

o EZREIREY AWS Lambda ¥,

4471 FIEFEK

AT EEBINF SR AR, RERRER:

o TERBINZS EZE Nodejs 18.x LA LRRES,
o TEFREINER LR Gito

o HH— TDB &£E,

o« HEEFE—THEBEEARNERN AWS IAM FHF,
o TEfREINZZ EREE AWS Cllo

o TERRINIEE LRI AWS SAM Cllo

SNRIRIEIZHE TiDB &85, AJLURIMNTAIEE—1T!

114


https://cn.pingcap.com/courses-catalog/category/back-end-developer/?utm_source=docs-cn-dev-guide
https://learn.pingcap.com/learner/certification-center
https://asktug.com/?utm_source=docs-cn-dev-guide
https://aws.amazon.com/lambda/
https://nodejs.org/en
https://git-scm.com/downloads
https://docs.aws.amazon.com/zh_cn/IAM/latest/UserGuide/id_users.html
https://docs.aws.amazon.com/zh_cn/cli/latest/userguide/getting-started-install.html
https://docs.aws.amazon.com/zh_cn/serverless-application-model/latest/developerguide/install-sam-cli.html

T E R

o TEAMIRRERE T IHEENIHEE
o HRE TiDB IENEFEE, SIB— IR

NRIREZE AWS IKF AR, AJLURIR Lambda NI XA EREIEE
e

4.4.7 2 iIm1TRBEHEEE| T HURE

NTERNAEI T RGN BRI, HiEEE TiDB,
Note

TERBLEIBETAR, WHEEE tidb-samples/tidb-aws-lambda-

quickstart,
44721 1% RERGIRECERZA

BITUTES<, BROMEEEREERIZM:

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

44722 F 2% LERKH

BITUTeS, RERFIREBAFEERNKH (B1F mysql2) :

npm install

44723 % 3% BBEEEER

/W48 envjson X, RIBINTRIVREERER, FAIfF § BHAIRRY TDB &
BFRVERSIE:

{

"Parameters": {
"TIDB_HOST": "{tidb_server_host}",
"TIDB_PORT": "4000",
"TIDB_USER": "root",
"TIDB_PASSWORD": "{password}"
}
}
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https://docs.aws.amazon.com/zh_cn/lambda/latest/dg/getting-started.html

FYER

44724 F AT BITHRBAHEELER
1. (FIEFERK) RE AWS SAM Cli,
2. WENRAREFE:
npm run build
3. EBTH Lambda BR#K:

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

4. MELZEPREL. NRBEHEMFUTHS, NRFEEMRIN:
{"statusCode":200,"body":"{\"results\":[{\"Hello World\":\"Hello World\"}]}"}

HINEIERINGE, (RRILURIBEIZE AWS Lambda REHSEHITIE,
4473 ZRZE AWS Lambda EiX

{RE]LLEE SAM CLI 8% AWS Lambda 15| & 2B AWS Lambda EKEK,

4.4.7.3.1 3832 SAM CLI ZPE ()
1. (BIEFEX) &E AWS SAM CLl,

2. WENBREFE:

npm run build
3. EHT templateyml XHHIFIET S

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

4. BEGEHTERASIDHITEMIIEXN, 188 AWS IMET =
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T E R

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}

. EBZE AWS Lambda BRI3K:
sam deploy --guided
# Example:

# Configuring SAM deploy

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

Setting default arguments for 'sam deploy’

AWS Region [us-east-1]:

#Shows you resources changes to be deployed and require a 'Y to initiate
deploy
# Confirm changes before deploy [y/NJ:
# #SAM needs permission to be able to create roles to connect to the resour
ces in your template
# Allow SAM CLI IAM role creation [Y/n]:
# #Preserves the state of previously provisioned resources when an operatio
n fails
# Disable rollback [y/NJ:
# tidbHelloWorldFunction may not have authorization defined, Is this okay?
Ly/NJ: y
# tidbHelloWorldFunction may not have authorization defined, Is this okay?
/NIy
# tidbHelloWorldFunction may not have authorization defined, Is this okay?
Ly/NJ:y
# tidbHelloWorldFunction may not have authorization defined, Is this okay?
L/NJ: y
# Save arguments to configuration file [Y/n]:
# SAM configuration file [samconfig.toml]:
# SAM configuration environment [default]:

#
#
# Stack Name [sam-app]: tidb-aws-lambda-quickstart
#
#

# Looking for resources needed for deployment:
Creating the required resources...
# Successtully created!

RN
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T E R

44732 BEMNIIEHI S ZE

1.

WENAEREFE:

npm run build

# Bundle for AWS Lambda
# dist/index.zip

ifial AWS Lambda 154148,

EBR(EMH Nodejs #972 Lambda HZEHRBRZ EEIE— Node,js Lambda B
.

R Lambda HZEZFEHRHNTE, EF dist/indexzip XfFo
£ Lambda EREHE I ECE RN FEE TR S
1. 7£ Lambda IZHIGHIERHETIES, EEFERE > FREE,
2. RidwiEo
3. BT RANINEIERE AR FEIE:

» EERIMFREE, ARTEEPHEA TIDB_HOST, E{EPHA
FMNEo

» EFRIMMREE, ARTEEPHAA TIDB_PORT, 7E{EFMIN
iwmOS (BKIA 4000) o

- EFERIMFREE, AGTEEPHA TIDB_USER, 7E{ERIIAN
AR &,

= EFRRIMFREE, SASERPHA TIDB_PASSWORD, T£{E
FRE N ERIE R R,

» REREF
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T ER
4474 RN RE
RAISE AT RBABEE, STRBCHNAFAR.
EEARBREETAR, WA EE tidb-samples/tidb-aws-lambda-quickstarto
44741 EEEIFENBUERE

TENABERIFMREERE X WERETREILS TiDB ERRERK.

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

let pool: mysql.Pool | null = null;

function connect() {
return mysql.createPool({
host: process.env.TIDB_HOST, // TIDB host
port: process.env.TIDB_PORT ? Number(process.env.TIDB_PORT) : 4000, // 7iDB port, d
efault: 4000
user: process.env.TIDB_USER, // TiDB user, for example: {prefix}.root
password: process.env.TIDB_PASSWORD, // T/DB password
database: process.env.TIDB_DATABASE || 'test', // TiDB database name, default: test
ssl: {
minVersion: 'TLSv1.2/,
rejectUnauthorized: true,
},
connectionlimit: 1, // Setting connectionLimit to "1" in a serverless function environme
nt optimizes resource usage, reduces costs, ensures connection stability, and enables sea
mless scalability.
maxldle: 1, // max idle connections, the default value is the same as ‘connectionLimit’
enableKeepAlive: true,
)
}

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

}

return pool;

}
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44742 ¥ENEUE

THMNEEZEIE—FEBIME Player iIBF, FIR[E— ResultSetHeader JT R :

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

BEERSEHNIUE

44743 EHEIE

TENZEIBIRIRE—Z Player icR, HID & 1:

const [rows] = await pool.query('SELECT id, coins, goods FROM players WHERE id = ?7;',

(1)

console.log(rows[0]);
BEZEREESEET LR,
4.4.7.4.4 BIHIE
TEHNEEI=E ID A 1 89 Player iBRM coins Fl goods FEXRIE 3 HILE A0 50:
const [rsh] = await pool.query(
'UPDATE players SET coins = coins + ?, goods = goods + ? WHERE id = 7',
[50, 50, 1]
)

console.log(rsh.affectedRows);
BEERSE EME
4.4.7.4.5 MIFREUE

TEMNEEZMBR— Player id%, HEID A 1:

const [rsh] = await pool.query('DELETE FROM players WHERE id = ?7;", [1]);
console.log(rsh.affectedRows);

BEERSEMIFIE
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TYHER

4475 F2FEmM

B EREEMREIREIIREEE, LUR/ DB MBS R
BEFF$Ho

AT EESR SQLIENRIXPG, HEEFFERTLEIEFHNIT SQL.
TERERAREER SQL IBARIZR T, HEFER ORM ER (flin:
Sequelize. TypeORM B Prisma) FIRFHREIFF &,

AT RIRHIN B2 EE— RESTful API, BBl AWS Lambda 5
Amazon AP| Gateway £ & B,

4476 T—%

XF1E AWS Lambda B ER TiDB WE LA TS, FJIUASE TiDB-
Lambda-integration/aws-lambda-bookstore "FIfERF. FRBATLAEER AWS
AP| Gateway A{REYN FAFZFF#%E RESTful AP,

XF mysql2 WEZEAAEZE, AIUEE mysql2 BVE 75315,

XTF AWS Lambda FIEZERTL, BJUSZ AWS Lambda A& 1ER,
{RA] ARSI A E XS HEE T RIRENE S TiDB A ARIRESE
Beo UMD fRNEME, EMEUE, MBPREUE, 2RIRE, F55, SQL ke
i,

MFRTEERTFESE5RIEHTES, RIBRUEEZ W TIDB FAERIER
¥, #EZEREMBENAEEIAL,

4477 EEER?

MREAFKRBGIFZFBERIRR, AJLUE AskTUG Ei#174R18], UM PingCAP EA
3¢ TiDB # X IRENSZ#¥-

4.5 Ruby
4.5.1 {8 mysql2 EETNEHIERE

FHEIEEZR— T RE MySQL BVEHERE. mysql2 & Ruby FRZVGAR MySQL
E.HXEjJZ_o
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https://sidorares.github.io/node-mysql2/zh-CN/docs
https://docs.aws.amazon.com/zh_cn/lambda/latest/dg/welcome.html
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TE B R
A RIS THIIERER mysql2 RN FES:

o IGERMIFIR,
o M mysql2 EERH T EBURREEE,
o MBEHSITHRHNBAER. TR USEROCEAE, STREZRR CRUD
1215,
4511 gIEHK

AT BENBIMA SER AR RYIRE, REERRD:

o TEREINEZ EREE Ruby 3.0 LA ERRES,
o TEREINZZ EZEE Bundlero

o TEIRBINEZ LZE Gito

o HE&HE—TIDB &&

YNRIRIEZHE TiDB &85, AJLURIMTAIEIE—T!

o TEAHBIRIEERE TR BUERENIHEEE
o EBE TIDB IENEF R, BIZ— T AMuEREs
4.5.1.2 iIZ1TR BN FAIEFRH ERE R Tl R E

N ERRIMEABET RGN RAREFRAE, FiERE TiDB,
45121 %1% RERHKBECER A

FIFNRIEEOREITU TSRS, FRfINREEERER Fit:

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

45122 F 2% LEKH

BITUTES, RERFIARBAFERNKH (B mysql2 # dotenv KHIE) !

bundle install
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NIET B R

N FREIATR, BITUTHSREXLESR:

bundle add mysql2 dotenv

45123833 EKEERER
1. BITUTHLES envexample HIEEERRZ N env:

cp .env.example .env

TYER

2. WA env X, BRUTAHANREWRTE, HKFAMUM (BRARH

TiDB &8 00EES

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

SNERARTEAHIZTT TiDB, FBAFRIARIEAMIALZE 127.00.1,

3. 1RTZ .env X1&,

45124 F 4% . BITRBHEES

BT T S RAITRBIAT:

ruby app.rb

SNRERRT), (REVARIRF ML FMERSERRIREER

¥ Connected to TiDB cluster! (TiDB version: 8.0.11-TiDB-v7.1.8-5.1)
Loading sample game data...
Loaded sample game data.

& Created a new player with ID 12.

El Got Player 12: Player { id: 12, coins: 100, goods: 100 }

(8 Added 50 coins and 50 goods to player 12, updated 1 row.
Deleted 1 player data.
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T ER
4513 R RE
REISE T XBABAE, TRESHNAHFA,
RBABREEZETAR, RABEE tidb-samples/tidb-ruby-mysql2-quickstarto
4.5.1.3.1 EEEIFENBUERE

TENABERIFMREERE X WERETREILS TiDB ERRERK.

require 'dotenv/load’
require 'mysql2'

Dotenv.load # M .env X1EFLIEHFIET E

options = {

host: ENV['DATABASE_HOST'] || '127.0.0.1,

port: ENV['DATABASE_PORT'] || 4000,

username: ENV['DATABASE_USER'] || 'root,

password: ENV['DATABASE_PASSWORD'] || ",

database: ENV['DATABASE_NAME'] || 'test’
}
options.merge(ss/_mode: :verify identity) unless ENV['DATABASE_ENABLE_SSL'] == 'fal
se'
options.merge(ss/ca: ENV['DATABASE_SSL_CA']) if ENV['DATABASE_SSL_CA']
client = Mysql2::Client.new(options)

4.5.1.3.2 {ENEUE

UTEIFRE—EERINFERMN player, #FiR[0] last_insert_id:

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

client.last_id
end

BEZER, BEEHNIE,
4.5.1.3.3 TR

UTE@ES ID REWFE player BIEH:
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def get_player_by_id(client, id)
result = client.query(
"SELECT id, coins, goods FROM players WHERE id = #{id};"

)

result.first
end

E%1§r§\’ -lﬁ /% 17%&?%0
4.5.13.4 BEEUE

UTEITEE ID EFFE player HIER:

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

client.affected rows
end

Eﬁ"{l:lu\) 1ﬁ %E?ﬁﬁ&}go
4.5.1.3.5 MIBR¥KE

LU EERIBRFE player BUEH:

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

)

client.affected_rows
end

Eﬂ'fm ) -lﬁ %ﬂﬂ%ﬁ?&?&o
4514 RIEXK

FANBERT, mysql2 gem BRI ENINFIERINEGR CAIEH, BEEIHEE
R BISf5o
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1. F Debian. Ubuntu. Gentoo. Arch ZX Slackware, IEBHERIATEMERIR

73 /etc/ssl/certs/ca-certificates.crto

2. 3FF RedHat. Fedora. CentOS. Mageia. Vercel 3¢ Netlify, JEHRIZAIA
TZfEERIZ R /etc/pki/tls/certs/ca-bundle.crto

3. XF OpenSUSE, IEPHIBRIATFAERRTZST Jetc/ssl/ca-bundle.pems

4. 33F macOS = Alpine (docker B28) , IEPMIEIAFEREN

/etc/ssl/cert.pemo

RERLFIEE CA IEFRREZ, EESIMEHNEDRPX AR5 IRTLERIFR
i, EARRNNEMIFRRTEEEFME CA IEBNNUERE, Fit, B ssicaig
BN nil, AEAEFRFEHRRERT EHEE,

4515 F—%

o M mysql2 BIXIEF T REZXTF mysql2 IREhIERE .
o {RAILAMELRIRF A E XM EEETIRIRENES TiDB L AF LM RESE
Beo G0 HEAEUE, EIEEE, MFREIE, RRIEEN, TS, SQL MEE
i E,
o MRMEMATFESE5REHRITES, BITBREZ WM TIDB L ERES
¥, #AEZHEREERZEEINE,
45.1.6 FEFEH?

1E AskTUG 835 1R8],
4.5.2 {#M Rails 1E42# ActiveRecord ORM EIETF IR

FEBIBER— 1 RS MySQL FIEKIEEE, Rails 2H Ruby 5 HIRITHY Web 1E
Z2, M ActiveRecord ORM =2 Rails FEIN R KR T A,

AR R AN e (5 A P Bl ER R ZEAD Rails SRSTRC LA TESS

o IREIRAVIFR,
o {EF Rails BEZIRBYT S IR ESEES

126


https://cn.pingcap.com/courses-catalog/category/back-end-developer/?utm_source=docs-cn-dev-guide
https://learn.pingcap.com/learner/certification-center
https://asktug.com/

TYER

o MEHBITIRHNNEER. (RIS ERFICIEFEE, SeREAA CRUD
124E
4521 BIEEXK

7T BERBINA SR A SR RYIRE, REEERD:

o TEREINLES ERZE Ruby 3.0 LA ERRAS,
o TEfREINZZ EZEE Bundlero

o TE{RBINEZ LZE Gito

o JHEHE—TIDB &&

SNRIRIEZE TiDB 585, AJLURMNM T AEE—1!

o TEAMIRRERE T IEENIHEE
o EBE TiDB IENEEE, BIZ— T AHuEREF
4.5.2.2 iIz1TR BN AR R H ERE R Tl R E

N ERRIEABET RGN BRI, FiERE] TiDB,
45221 %15 RERHBECER A

AEIFNRIEEOREITU TSRS, FRFINREEERER Fit:

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

45222 F 2% REKHH

BITUTSHS, RERIMCEIEENMGKE (81 mysqgl2 # dotenv KEiE)

bundle install
HNIMETE L&A

N FROIMABETR, TITUTHSUREXLEH:

bundle add mysql2 dotenv
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TYER

45223 % 3% BBEERER

1.

BITUATa<SES env.example FHIEHEGRR A env:
cp .env.example .env

YREE env XX, MBBLUUTATNIZE DATABASE URL MET &2, HIF {userk
{password}. {host}. {port} [ {database} B ANIFE A TiDB EIZE &

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

WNRIRERMIZIT TiDB, ABARIARIENMALRZ 127.00.1, FHEAT,

R1F env X1,

452248 4% BITRIBHEERS

1.

BIZIEEM*:

bundle exec rails db:create
bundle exec rails db:migrate

IEFERGIEE:
bundle exec rails db:seed
BITUATRSHITRAINE:

bundle exec rails runner ./quickstart.rb

INRERMT, (REVR IR R FmERERNRAER

¥ Connected to TiDB cluster! (TiDB version: 8.0.11-TiDB-v7.1.8-5.1)
Loading sample game data...
Loaded sample game data.

& Created a new player with ID 12.

i} Got Player 12: Player { id: 12, coins: 100, goods: 100 }

(8 Added 50 coins and 50 goods to player 12, updated 1 row.
F) Deleted 1 player data.
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4523 RN RE
RAISE U TXBABRE, THBCHNAFA.
RBABREIZETAR, RAEEE tidb-samples/tidb-ruby-rails-quickstarts
45.23.1 EZEI T BERE

config/database.yml FREYLL FHUES{E A DATABASE_URL R4 T EVECEIEIZE!
TiDB:
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

4.5.2.3.2 {IENEUE

UTEBRIZET —TEBERNFEN Player, FHiREIGIZER Player WK !

new_player = Player.create!(coins: 100, good's: 100)

EEER, BEEHNE

4.5.2.33 TR

LURiEE 1D EREIFE Player HIIER:
player = Player.find_by(/d: new_player.id)

BEZER, BEEET R,
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U EEEFFE Player IR

player.update( 50, 50)
BEER, BEEZENNE
4.5.2.3.5 MpRELE

UTEIDRIBRIFE Player IR

player.destroy
BEER, BEEEMIFNE,

4524 {3k

TYER

AIAMBERT, mysql2 gem FAILURBRIFENIRFIERIMAER CAIEH, HEHEIE

RZAYS 1o

1. F Debian. Ubuntu. Gentoo. Arch X Slackware, IEBHERIATEEREF

79 /Jetc/ssl/certs/ca-certificates.crto

2. ¥F RedHat. Fedora. CentOS. Mageia. Vercel & Netlify, JEFBHIZAIA
FHERRIZ A Jetc/pki/tls/certs/ca-bundle.crto

3. 3F OpenSUSE, IEBHIBRIATFHEERIZ AT /etc/ssl/ca-bundle.pemo

4. FtF macOS 5 Alpine (docker B88) , IEPMEINTEMEREIEN

/etc/ssl/cert.pemo

RERUAFEHERE CA UEBRE, EESHIRSENIRPXA RIS ENVERRF
W, HAARENNENIF IR R GefZ0E CA IEBNAERR,. HLk, BCR sslca 1%
B nil, FEEAFFIRFRRERGEMEE,

4525 F—%

e M ActiveRecord 14T #RE %K TF ActiveRecord ORM FYFR%,
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TYER

o (RAILUMEFIRALEXHNEEETRIRINES TiDB A ARIRES
o BIa0: i@NEHE, EREUE, MBREUE, RRIEEN, £S5, SQL MEE
.

o WRMEMATESREHITES, RITEEMET W TIDB FAEIREX
¥, HEZHEREERBZE G AL,

4526 HZEREE?

£ AskTUG 1835 L8R,
5 ZEIE T 2ERE
5.1 GUI #iEET A

5.1.1 {#H MySQL Workbench & E|FE $IERE

TFEEIBER— T RE MySQL BIEIRBE, MySQL Workbench @79 MySQL #3E
FERA P RH Gul TAL%,

I3

r= =)
=

o REMTF MySQL Workbench 3% MySQL, #RAJLAER MySQL
Workbench EZEIFENE3EE, 1 MySQL Workbench HARTEE X #FF 4
#EE. BT MySQL Workbench R FE#3EE I MysSQL, ELthE(ER
SRR AR IE R —LEn) .

o BENFEATIHIEERSIZRNEE GUI TE#ITER, I3 DataGrip,
DBeaver A& VS Code SQLTools, FEE#EETEZHH GUI TRERTTE
FIR, BEVIMEEZFNE=F1TE,

AR, RETFSIA0EER MySQL Workbench 1 EI T 8 S5E EESE B,
5.1.1.1 FIEFEK
AT BEMBIRFI SR A SR AVIRIE, IRRE:

e MySQL Workbench 8.0.31 ZgLA_ERRES,
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Fil 2R
o HEHR— TIDB EE%,

YNRIFERA TiDB &EF, AILUZIN T AEIE—:

o TEAHIIRIRERZE FE| IR ENIHEEE
o EBE TIDB IENAF5EF, QIE— I AhEEET
5.1.1.2 EZ R FENBUERE

1. Bah MySQL Workbench, # s MySQL Connections tREZIARY +,

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

MySQL Workbench: add new connection
2. 7£ Setup New Connection ¥HiFHER, ALE L TEESE:

o Connection Name: FAIZEEIEE— 1B EXMRBAT,
o Hostname: HAZHEEE TiDB E£EEAY IP Mk siiz 2,
o Port: BIAZMERE TiDB £EHNIHAS,
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o Username: i N\BTFEER TiDB AR &,

o Password: =i Store in Keychain ..., B NBTEEE TiDB &1
755, RESE OK REEN,

@ Store Password For Connection

Please enter password for the following

}‘ \ () Service: Mysgl@127.0.0.1:4000
*
- l User: root
workbench
Password: |

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

TEER T ERSHAIRG:
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@) Setup New Connection

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

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

Parameters SSL  Advanced

Hostname: Name or IP address of the server host - and TCP/IP

127.0.0.1 Port: 4000

port.
Username: (oot Name of the user to connect with.
Password: Store in Keychain ... Clear ::(esues‘er's password. Will be requested later if it's
Default Schema: The schema to use as default schema. Leave blank
to select it later.
Configure Server Management... Test Connection Cancel m

MySQL Workbench: configure connection settings for TiDB Self-Managed
3. mif Test Connection LAGIES ASHIERE TiDB SEEFRVIEE

4. NREFEMARIN, YRATLLEE Successfully made the MySQL
connection 8. R OK REFEZAE.

5.1.1.3 & A&

5.1.1.3.1 AN AMEEREZ BT $51R “Error Code: 2013. Lost connection to MySQL

server during query”?

XM HIRRTERARITHIEES 7@ RE. ZMRXNEE, AJLRRUTIR
HEENISE:

JBE MySQL Workbench ##T7 Workbench Preferences Ti[H,
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2. 7f sQL Editor > MySQL Session 73, &% DBMS connection read
timeout interval (in seconds) FI& &, ZFEIZTH]T MySQL Workbench
EM A SIREZBNEEZ T TR KRE (UFARG)

[ NON
General Editors
+ SQL Editor
Query Editor
Object Editors
SQL Execution
Administration
+~ Modeling
Defaults
MySQL
Diagram
Appearance
Fonts
SSH
Others

Workbench Preferences

SQL Editor

Save snapshot of open editors on close

Auto-save scripts interval: 10 seconds

Create new tabs as Query tabs instead of File

Restore expanded state of the active schema objects

Sidebar
Show Schema Contents in Schema Tree

Show Metadata and Internal Schemas

MySQL Session

DBMS connection keep-alive interval (in seconds):

DBMS connection read timeout interval (in seconds):

DBMS connection timeout interval (in seconds):

Other

Internal Workbench Schema: .mysqglworkbench

60

60

60

Interval to perform auto-saving of all open script
tabs. The scripts will be restored from the last
auto-saved version if Workbench unexpectedly
quits.

Time interval between sending keep-
alive messages to DBMS. Set to 0 to not
send keep-alive messages.

The maximum amount of time the query
can take to return data from the
DBMS.Set 0 to skip the read timeout.

Maximum time to wait before a
connection attempt is aborted.

This schema will be used by MySQL Workbench
to store information required for certain

operations.

MySQL Workbench: adjust timeout option in SQL Editor settings

EZEE, AILEZE MySQlL Workbench & LB,

5114 F—%

e XT MySQL Workbench NEZERZA, FILAEZE MySQL Workbench

B X,

o {REJLARERFIR % i,
flan: EABIE. EHRHE.

Fo
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TYER

o WMRBMFEMATFESSFEHITES, HIBREMEEIEI TIDB FHFL2EIRE X
¥, HEZHEREMENIZEEINE,
5.1.1.5 FEEE)?

MREARBHIIZFBEIRIRE, AJLITE AskTUG L#17118), UM PingCAP B/
3¢ TiDB # X IRENSZ#¥-

5.1.2 {£/A Navicat EE T EEEIERE

FHEBIRER— 1 FRE MySQL BUEIERE. Navicat @ NEUEERFIRMHEM GUI T
BE&E, ANHFZER Navicat Premium TEBEIZEFEIEE,

AN, RE]AFE SR Navicat E1EEFE 2B ESE R
5.1.2.1 BIEEXK
AT BeBIRNF TR A HEVIR(E, IRHE.

e Navicat Premium 17.1.6 (LA _EARZS,
e —“™ Navicat Premium B9 &K S,

o HEHR—TIDB &EE,
WRIRESE TiDB &8, nlLURMNTARBIE—:

o TEZAHMIRIRESE FENEURE N EEEE
o ZFE TIDB ERXEFEKEE, CSIE— AR
5.1.2.2 EHE R T HUERE
1. B3 Navicat Premium, s/ EAB Connection, 7E Vendor Filter
Ai% PingCAP, H WX HAMERFEY TiDB,
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[ ] New Connection

Select a connection type: Q |
MySQL
{d PostgresaL

SQL Server
[E Oracle 1’
SQLite

MariaDB TiDB
[J MongoDB
Redis

= Amazon AWS
2% Microsoft
2 Google Cloud
© Oracle Cloud
# MongoDB Atlas
#2 Redis Enterprise Cloud
) Alibaba Cloud
2 Tencent Cloud
#%¢ Huawei Cloud
o8 QOceanBase

F PingCAP

New Connection with URI Cancel

Navicat: add new connection

2. 7£ New Connection (TiDB) ¥EEH, BB LU TEESH:

o Connection Name: NZEZEIEE—TMNEREXHET,
o Host: HINZHIERE TiDB SEB4RY IP it &,

o Port: MAZSHERZE TiDB & HIROS,

o User Name: N\ATE#EI TiDB AR B,

o Password: BWNATEZE TiDB ZEW,
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o] New Connection (TiDB)
Advanced Databases SSL  SSH HTTP Remarks
Navicat Database

Connection Name: | Self-hosted|
Host: localhost
Port: 4000
User Name: root
Password:

Save password

(] Test Connection Cancel Back m

Navicat: configure connection general panel for self-hosted TiDB

3. =i Test Connection LAIGIE 5 A ERE TiDB S8 AVIER,

4. WREEMIRRIN, {Re]LLEZ] Connection Successful 8., £ OK 5
BOEERE,

5123 F—%
o {RAILASRERIIRIT A5, LIRENEZXTF TiDB KA AHRELEE,
flan: BABUE. BHEIE. BIBREUE. BRIEE. FHS. SQL EERK
%
o WMRMFBEMATESE5REHITES, BIMLREZ W TIDB FLEFE
¥, HEZRERMEE/INZEE AL,
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FilER
5.1.2.4 SEE#ERN?
MREFAHIIEFIBRRE, AJLUTE AskTUG E#1TiRIRI, XM PingCAP B/

3§ TiDB T XIREXZ ¥,

5.2 i%&$FIREhEE ORM HESR
Pt
AN IR E S ERIRER:

o Full: RPTFIIIEFECERBZTANEKRZ I8, HEEZITANH
ARAS PR ERIFRA . PingCAP S EHAM T SEEZHHE=FTH
HREYHT AR AN E 1T R A M,

e Compatible: RIABTFZTAEIEA MySQL, MENIEESERS
MySQL ¥, FEItt TiDB AT IAFRABZ T REMAERSIhEE. 18 PingCAP 3k
iz TEFHEENER MR, Aot —EEINNITA.

AT FHSEERFNESE=ATH, (RAIUEE T MUEESZFNE
=RIE,

FEEIRERE MySQL BItHiY, BEESRS S MySQL AREHE E =BT,
5.2.1 Java
KFBNE Java IESHI Driver &2 ORM BIER A o

5.2.1.1 Java Drivers

SEFELR: Full

2B MySQL S FRBYIREA T EHECE Java JDBC RehiZRFBIRI A, 33F v7.1.0
KU ERRES, #ZiMER MySQL Connector/) B2#T GA k7S,

BX—NTENLGINBIER, ISRl LUEZEN JDBC FYEE CRUD [ FHTE
o
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TE B R
SHEH: Full

TiDB-JDBC @&TF MySQL 8.0.29 HIEHIhRZAS, TiDB-JDBC EF MySQL EF
8.0.29 hx&=4RiF¥, 18E TR JDBC 7E prepare IR TS5, ZFE& EOF MUAIR,
FHTIE TICDC snapshot EahZEIFFI SM3 JAIEGEHFINEE.

EHTF SM3 BYIAIE{RAE TiDB HY TiDB-JDBC Hzi,

NRIFFERRYZE Maven, BRI TRBRRINEIRE

<dependencies> </dependencies> .

<dependency>
<groupld>io.github.lastincisor</groupld>
<artifactld>mysql-connector-java</artifactid >
<version>8.0.29-tidb-1.0.0</version>
</dependency>

NRIFFEBRMEA SM3IAIE, BRUTRBRRINEIIRE

<dependencies> </dependencies> .

<dependency>
<groupld>io.github.lastincisor</groupld>
<artifactld>mysql-connector-java</artifactld>
<version>8.0.29-tidb-1.0.0</version>
</dependency>
<dependency>
<groupld>org.bouncycastle</groupld>
<artifactld>bcprov-jdk150on</artifactld >
<version>1.67</version>
</dependency>
<dependency>
<groupld>org.bouncycastle</groupld>
<artifactld>bcpkix-jdk150on</artifactid >
<version>1.67</version>
</dependency>

WMRIRERZ Gradle, FRFLUTREZRIMNEIRB dependencies:

implementation group: 'io.github.lastincisor’, name: 'mysql-connector-java’, version: '8.0.
29-tidb-1.0.0'
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implementation group: 'org.bouncycastle’, name: 'bcprov-jdk150n’, version: '1.67"
implementation group: 'org.bouncycastle’, name: 'bcpkix-jdk150n’, version: '1.67'

5.2.1.2 Java ORM 1EZ2

FE:
e Hibernate Haj AL HFiiESE S,

e TiDB X #¥F Savepoint, {RAITE @Transactional F{# Propagation.NESTED &
ZEREIED, Bl @Transactional(propagation = Propagation.NESTED),

SFFER: Full

{REJLAER Gradle 3¢ Maven REMRBIN AFEFRIFRE K#EII, BSEEIRT K
MY E)iERH, MEATRIMRFNEBRE KRR, FE, FE Hibernate
6.0.0.Beta2 M LA ERRASA ¥ TiDB H=o

NRIFERRYZE Maven, BRI TARBRRINEMRE

<dependencies> </dependencies> .

<dependency>
<groupld>org.hibernate.orm</groupld>
<artifactld>hibernate-core</artifactld >
<version>6.2.3.Final</version>
</dependency>

<dependency>
<groupld>mysql</groupld>
<artifactld>mysql-connector-java</artifactid>
<version>8.0.33</version>

</dependency>

WRIRERRIZ Gradle, FRLUATRERIMEIFRB dependencies:

implementation 'org.hibernate:hibernate-core:6.2.3.Final’
implementation 'mysql:mysql-connector-java:8.0.33"

141


https://stackoverflow.com/questions/37927208/nested-transaction-in-spring-app-with-jpa-postgres
https://gradle.org/install
https://maven.apache.org/install.html

T E R

o BXIE4 Java £ Hibernate #17 TiDB M AIEFIENGIF, AISHETH
#EEER] Hibernate BYfE 8 CRUD A2

e 3% Spring {H Spring Data JPA. Hibernate #1T TiDB W FIZFFHIEHIH!
¥, RIEFAER Spring Boot M FHEUIREN BIERF.

oMY, YREETE Hibernate ELEXFHIEE TIDB B &
org.hibernate.dialect.TiDBDialect, Itt75=1E Hibernate 6.0.0.Beta2 LA LA Az $F, &
{RIEEFR Hibernate hrZds, BBAIBIREIE(ER MySQL 5.7 WA S
org.hibernate.dialect. MySQL57Dialect, {BIXPIREIESR A RIFREIHVERLSR, KEk5
TiDB {5 B FFHEREREK, WN: FHI%E,

SFFER: Full

fREJLAER Gradle BY Maven SREXN T2 RIPRA RFIIN EL4FIBHEKR, TTHEFED
BEESRIKRHX R,

NRIREEABZ Maven, BRI TRBRMNEREY

<dependencies> </dependencies> .

<dependency>
<groupld>org.mybatis</groupld>
<artifactld>mybatis</artifactld >
<version>3.5.13</version>
</dependency>

<dependency>
<groupld>mysql</groupld>
<artifactld>mysql-connector-java</artifactid>
<version>8.0.33</version>

</dependency>

WMRIRERIZE Gradle, FRFLUTREZRIMNEIRB dependencies:

implementation 'org.mybatis:mybatis:3.5.13"
implementation 'mysql:mysql-connector-java:8.0.33"
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f£F3 MyBatis ##17 TiDB N RIZFF0EBIEIF, ISR TEIZ3EE MyBatis BIfE
& CRUD M AEF.

5.2.1.3 Java P i th i3S
tidb-loadbalance

SFFER: Full

tidb-loadbalance BN ABixEI T #IIEH M, @i tidb-loadbalance, {RAE]JLASSIR
Bnh4EiF TiDB server WTIRER, IRIETRESMEA tidb-loadbalance HREEER
%453 & JDBC k. BFIRAS TiDB server Z[8EFA JDBC Hi%, 48ER

B R EIYEAG,

B&l tidb-loadbalance B SLIN4018. Al INEFHFHIIE R,
R
tidb-loadbalance FEZ& mysql-connector-j —i2fF Ao

NRIFFERRYZE Maven, BRI TRBRINEIIRE

<dependencies> </dependencies> .

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

</dependency>

<dependency>
<groupld>io.github.lastincisor</groupld>
<artifactld>tidb-loadbalance</artifactld >
<version>0.0.5</version>

</dependency>

WMRIRERIZE Gradle, FRFLUTREZRIMNEIRB 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'
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5.2.2 Golang

T Golang IB=BY Driver &2 ORM BIER Ao

5.2.2.1 Golang Drivers
go-sql-driver/mysql

SIFELR: Full

¥&HR go-sql-driver/mysql XA BV BBIREXHECE Golang IXahiZRFBIRIfE R,
BX— I EENEFINAIRRF, sISHER Go-MySQL-Driver 2] TiDB,
5.2.2.2 Golang ORM #EZ2

GORM

FIFER: Full

GORM Z—MA1TH Golang BY ORM #EZE, fREJLUER go get IREVREVN FHFZF
BYFRA MR,

go get -u gorm.io/gorm
go get -u gorm.io/driver/mysq|

£/ GORM i#17 TiDB MBI MEIEIF, "5 H GORM EiEE| TiDB.
5.2.3 Python
AT Python IES Y Driver &2 ORM BIEH A

5.2.3.1 Python Drivers

SHEEL: Compatible

BB PyMySQL iR BR TR ECE X2 R AR . BiINfER 1.0.2 KL
Ehfes,

£/ PyMySQL 19 TiDB M FRFERFBGIF, BIZSE{EA PyMySQL 1 El TiDB,
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https://pypi.org/project/PyMySQL/

TIER
S#FE: Compatible

1RER mysqlclient ARV BA N RIHECEREHIZEFEIAI R, BINER 2.1.1 K&
A ERRZS,

£ mysqlclient #3%2 TiDB N RZFHGIF, BISEI(EA mysqlclient E#EE]
TiDBo

S#FEL: Compatible

¥ZBR MySQL Connector/Python S iEAHYIREA FEHECE IR shIZRF BN Al (E /. 2
WfEF 8.0.31 KL ERRZS,

A MySQL Connector/Python ¥J3 TiDB N AEFMGIF, AZREER MysQl
Connector/Python %1% % TiDB.

5.2.3.2 Python ORM #EZ2

SFEFFL: Full

Django @—MAR{TH Python Web FF&1EZ2, J9f#/R TiDB 5 Django HIFRA 4[]
M, PingCAP F &7 —1EIJBHEHAES django-tidbe fRAILAEZE django-tidb 314

HITRE

£ Django 193 TiDB M FATERFBIGIF, BI&S{E A Django E#El TiDB,
SHFFEL: Full

SQLAIchemy B—NR1THEY Python B9 ORM #EZ2, {RE]LAfER pip install
SQLAIchemy==1.4.44 SRER{RAV N FRFZF BUPR B I, Z2INER 1.4.44 LA ERR
z,
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TYER

£/ SQLAIchemy #9% TiDB NATZFRIBIF, AISHER SQLAIchemy EiZE]
TiDB,

S EFEL: Compatible

peewee —NRITHY Python B9 ORM &%, fRAJLAER pip install
peewee==3.15.4 JRENRRYN BIZFF UFR B I, FRINEA 3.15.4 KL ERRE,

£ peewee Y332 TiDB M ARERFEIFIF, BISHEI{EH peewee E1EE| TiDB,

5.3 EIEEITFEN SRR

FHISIEESERS MySQL thill, 2EMEFIREESHIIR, BEE Mysal
Client Optionse

T EIRESZ R MySQL &P im/ARS 25111 XEBASHE P mIRsiERF
ORM #EZR 0] LU fRiEHZEl MySQL — 1t 5 F R =,
5.3.1 MysQL

{RAETLLEAEERA MySQL Client 3 MySQL Shell E#£ %! TiDB,

{REILAER MySQL Client {EATHEIBEN ST TREEIITFISIERE. TH
METF YUM B9 Linux &1ThRAAHI, MMBIFIRE MySQL Client,

sudo yum install mysq|l
LETTAE, (REJLUERITan<EEE Tl 8RR
mysql --host <tidb_server_host> --port 4000 -u root -p --comments

fRE]LAGER MySQL Shell fEAFENSEERN T TRERIITNSIERE. &%
MySQL Shell 3ZIE#1TRE, REFEME, RAUERIN T o< EREE] TiDB:

mysqlsh --sql mysql://root@ <tidb_server_host>:4000
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http://docs.peewee-orm.com/en/latest/
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https://dev.mysql.com/doc/dev/mysql-server/latest/PAGE_PROTOCOL.html
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T E R

5.3.2 JDBC

{REJLAfERS JDBC IRmhi&iEE! TiDB, XFEEELIE— MysqlDataSource 3%,
MysqlConnectionPoolDataSource 3R (EfJEBSEIN T DataSource $20) , H{EFMH
setURL BRIENIS B IEEF RTS8,

f5gn:

MysqlDataSource mysqlDataSource = new MysqlDataSource();
mysqlDataSource.setURL("jdbc:mysql://{host}:{port}/{database}?user={username}&passw
ord={password}");

BX IDBC EEMNESZER, AIESE JDBC E T3,

EESH

o € R

{userna FEEHREER TiDB £ SQL BF
me}

{passw FEEET TiDB 8 M SQL AP RIS
ord}

{host} TiDB T misfTHY Host

{port} TiDB ¥ s IETE s Vi

{data}b (BEEFEN) BIBENZ T
ase

5.3.3 Hibernate

{REJLUER Hibernate ORM %E#%ZE! TiDB, 154 Hibernate FYEZE HRY
hibernate.connection.url I B N &5/ TiDB EHEF T H.

a0, {REVECEH B TE hibernate.cfgxml R, ABAIREVECE XHFMNI1Z )9 :

<?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>
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<property name="hibernate.connection.driver_class">com.mysql.cj.jdbc.Driver</pr
operty>

<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect </propert
y>

<property name="hibernate.connection.url">jdbc:mysql://{host}:{port}/{database}?
user={user}&amp;password={password}</property>

</session-factory>

</hibernate-configuration>

befa, FRMAIEIEEEEXY, MMIKEF SessionFactory IR :

SessionFactory sessionFactory = new Configuration().configure("hibernate.cfg.xml").build
SessionFactory();

XERNITREIENR:

1. BARERBEEXH hibernate.cfgxml A XML &I, M & F&F, £ XML &
BFREHFN, BEt, & & o damp,. B, EZEFATH
hibernate.connection.url F§
jdbc:mysql://{host}:{port}/{database}?user={user}&password={password} AT
jdbc:mysql://{host}:{port}/{database}?user={user}&amp;password={password}o

2. TER{EF Hibernate BY, ZiY{EH TiDB 55, BD hibernate.dialect & /I
org.hibernate.dialect.TiDBDialecto

3. Hibernate 7EAR7S 6.0.0.Beta2 LA EB] 4% TiDB 55, EUtLIEEEEA
6.0.0.Beta2 M LA _EhfRAHY Hibernate,

EZH X Hibernate EZZHBER, 1HEH Hibernate B33,

EIEBH

o B R

{userna FEEIET TiDB &8/ sQL AR
me}

{passw EEEIET TiDB &M SQL AP MG
ord}

{host} TiDB T =iE{ThY Host

{port} TiDB 3 s IETE ds P AV
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TYER

BHE R

{datab (BETFEN) SIREN TR

ase}

4 EEM5EESH
5.4.1 EiZhE8HK
TiDB (MySQL) EiZFEI BV R B RIVIEE (BT OLTP Ki#) , BRTEIL

TCP EERINEEEHTT Eé&ﬁﬁ,ﬁU%FﬁL%z%TDMMﬁQDﬁ%ﬁ
FREELPHITER

Java BOIEIZMILIR % (HikariCP, tomcat-jdbc, druid, c3p0, dbcp), TiDB AR
EFEANERD, NATURIE SR BITaFEE ML,

5.4.1.1 EiEHMEcE
iR W RN AEERIEB BB R E SEREE A/, LA HikariCP Afl:

maximumPoolSize: ERMREXERZELN, IEITASSIH TIDB EFERIREIFT
BiEiE, LB/ \NISSENAREGEETIE, FIUERIENHEABEENARRESE
B

minimumldle: EENR/NTHNERY, TERTENATHANFE—LEERZLU
N RAEIER, EFEFERELSEREITRE,

N BEGREZEMN, FEIREREGHATREIRER, HENRAFEAMNME
EAMERIEIE (40 metricRegistry) , 18 I53ITRE B E (&R AR,

5412 BUEECE
E PR P in S TiDB KEEMN AU T :

e V5.4 hRAH], TiDB BUARSERIXRART P imiEsE, FRAFHIIRERE .
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https://tomcat.apache.org/tomcat-10.1-doc/jdbc-pool.html
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TYER

e MV54i{C, TiDB RMIARTEEZT W 28800 #» (BD 8 /N\BY) f&, BEhx
&P isEE, {ReJLAER TiDB 5 MySQL &AM wait_timeout TEIFH
LtABRtAjE], ¥ JDBC ZifiBET XY,

s, ZPIRD TIDB ZE@EXESE LVS 8 HAProxy ZEMIREZHRIE, XA
EEEEEETSNBIRENE (AREDN idle BERTE) EENFEEE,
BRT RAMRIER idle BEESM, EHIFMEZTEFHITHRETIRNIEE,

WRETE Java MAHREUTEIR:

The last packet sent successfully to the server was 3600000 milliseconds ago. The driver
has not received any packets from the server. com.mysql.jdbc.exceptions.jdbc4.Communi
cationsException: Communications link failure

YR n milliseconds ago Y n SNRZ 0 HAR/NEVE, NMEEZHITH SQL T
TiDB R ERHSHCAVIRTE, HEEE TiDB stderr BE; WR n 2—NMEEKNE
(LbaNiX B /Y 3600000) , 1RPIREREAXMEZETHARASAGHAIE] proxy X
AT, BEMBRSERT AKX proxy B9 idle Bt &, 0] LULEZEBRITUTE

{E:

o BRERERINNEEEESTA.
o EARBERAREEMNEERETTR,

m

o TEHAXIE test query TRIEE

ARNEZMRIAI S ER MRS A, TUEEFERNER NS
RIFHVECE,

54.1.3 £ AT

7E HikariCP B9 About Pool Sizing —XHRJ LA T #R 2, e A FE WIS E IR
FEER A NEHRE, ATEERUU TR AR R, FEIEME, BRZER
HITEIR, USRS MERNEZIAN.

ZEWATERINT
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FIl 2R
connections = ((core_count * 2) + effective_spindle_count)
BE—TESHEX
e connections: 15 BNEZE K/
e core_count; CPU #Zit 88,
o effective_spindle_count: EFAEM LM, LM LEBRMFEZDNER
(3E SSD) , RAB N IEEERE T LRI N — ek, Flan, (R
BEHR—1E 16 MEEAMB RAID FEYHARSE:, BA
effective_spindle_count 79 16, Lt&ERINAT, Lhr EEEEIRIIRS
O LIEEZ /D 1/0 HAI1EK, EJ HDD #FE REEHRT1TIEK,

E2RRANE, EXTERAHINTAG, BEET —ARA:

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.

XAMFEBEH :

1. core_count FAZ_1MIBIZ0EL_, SIREEHBELIZLX.

2. BIBW 2 2E1Z0Y, effective_spindle_count N#IEE N 0, MEEHHE
B RBE, SENHFIESEFRAY HDD MK,

3. XBEeREMET ssDMNEILAT,

XEBHIHBEILRTE(ER SSD BY, EIFKREMMEZI AR,
A IUB%E CockroachDB M EIEFEIEIZ M HRBIEIAR, HFIERBXNARA:

connections = (number of cores * 4)

Eitt, REFER SSD BB FRI LURIEREISE A CPU DK * 40 LULSAREA])
IRRERSMER AR/, HULEIRAR#ITH — PR,
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FilER
5.4.1.4 A5 ME

AILEE, FEANZNATHREFEN, B—MEFENYRE, EEFIESAKR
MR EWREE, FEHEFERAR, BI=, FRREE,

IEEREERIRE, S —LEEANE, AT 50T:

1. MNRIPHMERFEERRA, ELAIRNRAEEL, AILGHTER, M
ML EAEE R, HARERRT SR TR,
2. MIRIRHIARS 2 LEB T 2RSS, HES M IRSIAEMRIINERN, 5
FATINER R RIEEREM,
5.4.2 EIZBH
Java AREF LLUERTEARNERPHE, BERKE—KR=BIIEA JDBC K

S#HIEERSSHITRE, XTF JDBC, BEXFINFER: AP BFERIEEFEA
APl Implementer BB ¥ EZE,

5.4.2.1 JDBC API

JHFEZH JDBC APl FEARILAEZE JDBC E H A2, AXFERIA/L N EREE
B APl 3E$R,

5.4.2.2 f£F3 Prepare API

3tF OLTP 178, TBELZFAIEEN SQL EAEEBRESRTHEEE S AN
FEE, FELEMERTNIEIES] (Prepared Statements) BB @RV AT,
HE RN IBIEGREIERNIT, MmB% TiDB EEMAMER sQL HITIHRIBFF
Mo

BRI 2 L EEZRE TR Prepare API #17 SQL 117, WREZE(FER JDBC AP
HITH A, FRIEFER Prepare AP,

SIMEEFE MySQL Connector/) SRIMAAERIAR SME P imBEOTRIE, =52
AEEPHBIREUXAE XL XFIRS i, FTARRT 2 Prepare API, *FE
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https://docs.oracle.com/javase/tutorial/jdbc/basics/prepared.html
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TYER

7 JDBC HIZEESEPECE useServerPrepStmts = true, 7 BEE TiDB ARS3 28 umH1TIE
AMAIE (TESHEEETEIFANDA) -

5.4.2.3 f£F Batch #tEIBNEF

FHFHEBANEH, WRENICRIKRS, AJLUEEFEER addBatch/executeBatch
APl, 1Y addBatch IATIEZ 5 SQL G NEHICREEEFER PN, AGTE
executeBatch I —iC & IXEI B EIRS 28,

AR

FF MySQL Connector/) SEEI, BAIA Batch R@2HF %R addBatch Y
SQL & XBHIEREEA executeBatch BIBHE, {ELFIMERIZERS
—FFNRZE, BEFTSRESBIEERS SBHIMERZ R,
NRFAEE Batch MR KRIX, FE JDBC EESHHEE
rewriteBatchedStatements = true (FTESHEEETHIFHANA) -

5.4.2.4 fF StreamingResult FETLFRERITE R

—RRIER T, AEARITHE, JIDBC 2RINRAIRBEAERHBEEHEREERER
mARFER, BEEEIREEBALERENTZEF, BRKaHEHEERSSRRLE
BRiR—OREINIERE, FEFRETERAFELER—HSEEERARSSEET
_j:l:to

£ JDBC F@EB LU TRMLEST:

o AR—: I&E FetchSize 7 Integer MIN_VALUE it B FIHARER, TR IHE
id StreamingResult 8975 T M ERE ERTVIEEAITEE R

e B : {ER Cursor Fetch, B5H15%E FetchSize AIEE¥EL, H7E JDBC
URL HEZE useCursorFetch = trueo

TiDB EIBYZiF A LTSI, [EFHEFERE TG FetchSize IREH
Integer MIN_VALUE Y530, L3 —MINgESCINE &R BHITHERER.
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https://www.tutorialspoint.com/jdbc/jdbc-batch-processing
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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

TYER

WFE MBI, TiDB ZEFAEEIEMEE TiDB TR Lk, SAIGIRIE FetchSize
RRREILEFin. FHitt, BESEE—MMARNEREZNF. R
tidb_enable_tmp_storage_on_oom &€&/ ON, BJgE=fAERIGIIIELERE NE
2,

MRAFKLT=E tidb_enable_lazy_cursor_fetch I®E 7 ON, TiDB BEIHXNEE kA
REIEZENEB D 2R, UEREVHNRGE, EZEEMNEARES, SUREATE
tido_enable_lazy_cursor_fetch BIIELRER,

5.4.2.5 MySQL JDBC &#§

JDBC SLI@E @ JDBC URL SV USRI SRR E ., XE L MySQL
B/ Connector/) RNBZLACE (ANRFEAMIE MariaDB, FJLAEZE MariaDB
HZEMELE) » EARENRE, XBEFEXF/ e mEIMEERSE.

5.4.2.5.1 Prepare 18X5%4
e useServerPrepStmts

ZIANERT, useServerPrepStmts FI{EN false, BNREER T Prepare
APl, tBREEEFimiy "prepare’s FLbH T BEARSSZES EITAIFH,
WMNRE—% SQLIBAHFEL/XEMA Prepare API, MIENIKEZIEIA

trueo

£ TiDB % #=F A LUEIY Query Summary > CPS By Instance & 15K
SEA ) NERIERP COM_QUERY # COM_STMT_EXECUTE 8§
COM_STMT_PREPARE fCE BN 44,

e cachePrepStmts
B 7X useServerPrepStmts = true BEILARSZBIRHNITTINIEIED, BEIAMBRT
EPIHERNITRES close FIAIEED, HARER, XEMAGIERIKE
BEERUXAENIT,. FTLLEINFFE useServerPrepStmts = true [GRIBYECE
cachePrepStmts = true, XR1LE P InEFIIEESG,
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https://mariadb.com/kb/en/library/about-mariadb-connector-j/#optional-url-parameters

T E R

£ TiDB Y #=FE] LUEIY Query Summary > CPS By Instance 515K
AR NRIERF COM_STMT EXECUTE $Bimin% F
COM_STMT _PREPARE El4E%%,

559b, 3@id useConfigs = maxPerformance ECEXRIINACE Z N5, Hpth
B$E cachePrepStmts = trueo

o prepStmtCacheSqlLimit

7ZECE cachePrepStmts A E T = prepStmtCacheSqlLimit BCE (FX
INA 256) , ZERERHIRFHREFMMIBEONRAKE, BT ZKER
E%&'rgﬁo

F—EHR SQL I KEAEBEIIZEE, SEIAE SQL FeER, BiY
RIENVA SQL KEBRRERSEZIRKNIZE,

7£ TiDB ¥4#=5i@i¥ Query Summary > CPS By Instance Z& 15 K<
B, NRBELZEE T cachePrepStmts = true, {8 COM_STMT_PREPARE &2
COM_STMT _EXECUTE EZAHEHH COM_STMT_CLOSE, RENREXMCE
MEBIRETKN

e prepStmtCacheSize

EHRIEFNTAIEIEEE (BA1AN 25) , WIRNAFETLIER SQL
KRRZEFEEATAIEES, FJLAKZE,

F_E—%M, EEFE Query Summary > CPS By Instance &5
SReh COM_STMT_EXECUTE ¥ B R EEE % F COM_STMT_PREPARE SKHIAE
BIEE,

5.4.2.5.2 Batch tHx &%k

E£3#17 batch BN IEEHEFZFBC R rewriteBatchedStatements = true, 1f B2 EH
addBatch 3 executeBatch f[FEAIA JDBC AR E&—%%5% SQL &i%, #u0:
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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();

BIAEAT batch (B43%ZF TiDB EEQFA 2B IMAIZ K insert:

INSERT INTO 't ('a’) VALUES(10);
INSERT INTO 't (a’) VALUES(11);
INSERT INTO 't ('a’) VALUES(12);

WRIGE rewriteBatchedStatements = true, &IXZ TiDB BY SQL ¥=2:

INSERT INTO 't ("a’) VALUES(10),(11),(12);

FTEIENZE, insert IBOMNNRE, R Z1 values ERVEBHER—F% SQL,
insert IBAIMNREEMERE L EHWARE, H0:

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;

R insert IBARTLERRE K—FK1BA. ZHIFH, MNRE SQL ABEMINTH
=
INSERT INTO 't (‘a’) VALUES (10) ON DUPLICATE KEY UPDATE ‘a' = values('a);

INSERT INTO 't ('a’) VALUES (11) ON DUPLICATE KEY UPDATE ‘a’ = values(a);
INSERT INTO 't ('a’) VALUES (12) ON DUPLICATE KEY UPDATE ‘a’ = values(a);

BIel# BB &M, =EWNRERK:

INSERT INTO 't ("a’) VALUES (10), (11), (12) ON DUPLICATE KEY UPDATE ‘a" = values(
a);

HEEMESNRE 3 &bsk 3 LA LEEFH, N SQL IBAEAE A multiple-queries
HFEXHLEX, XEFETUBRE LV ERIRRIRSS(IEKRAE, BRIEBRSTE:
BRARH SQLER, FIanXiE:
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UPDATE 't SET ‘a
UPDATE 't SET ‘a’
UPDATE 't SET ‘a’

10 WHERE 'id" = 1;
11 WHERE 'id" = 2;
12 WHERE 'id" = 3;

59, RA—1MEFiG bug, HEFHEIMNRELE rewriteBatchedStatements =
true 0 useServerPrepStmts = true, HZFEIACZE allowMultiQueries = true S8R
FX1 bugo

5.4.2.5.3 S

B IR R, BAWSS RAEEHT insert ##1F, MBIERELZRI
select i8], BEXZRE N JDBC KiXT —EEIFIRERRA SQLIBA (Ul select
@ @session.transaction_read_only) o X%t SQL XJ TiDB ToH, ¥FALE useConfigs
= maxPerformance R ENIMTEHo

useConfigs = maxPerformance =B & —4HACE, BJEF MySQL Connector/J 8.0 hi
7 8¢ 5.1 hieds RFFIAZHET MySQL Connector/) i maxPerformance B2 & BB {AHED
B

REEEEYE, TJUEINZRETH L,
5.4.2.5.4 B &#

TiDB £ N5 MySQL BRARVEIHTHIZE, wait_timeout
max_execution_timeo XM NS N FIEHS Java N AEZR T W BT B AERE
B SQL HAITHVEERSEY(E], BNz TiDB 5 Java NAMEREKNSAMRKILS
Ao TE TIDB V5.4 LA ERRASAH, wait_timeout S¥ERINER 28800 0, BTN
BY 79 8 /\BEf, TE v5.4 ZHiI, wait_timeout ZEXHIBRINES 0, BIZBEBTIEIFRS,
max_execution_time SEBIZRIAE 0, BEIARFRHI— SQL iIBAIAIHITETEL,

{BE wait_timeout IERIAELLER K, EEFERNEKRERKEIRIERT, Ra]
REEEFMNENITHIFIE G, LUBRFE R ENT K, AT, RAJLLEE
FA TiDB 1£ v7.1.8 5| AR tidb_idle_transaction_timeout 1T P SITEPHF ST A
=]z A
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BELMESIMER, TREZEN—BELRMITE SQL MEFEEN N REE 7 iF
EIE, (RA]LUEE N ANEEF A EPEE XM NS HRE 2 = AIEEMT
Bjeld R SQL iEA]. 510, I&E sessionVariables=wait_timeout=3600 (1 /J\B%)
0 sessionVariables=max_execution_time=300000 (5 73%¥) o

6 FURERINIZIT
6.1 R

ATUR T F R E PR EIRE R T M AT IRESE Bookshop XN AETE
R e BB ERNL T BURES P BN R, A ERBIEEMESEIENTS
A BRI,

6.1.1 RiBIE X
HARIBESBIENX, ERIEEX, FHEHESIEERIGEIT OS2 FHRIERHE

47E:

NBFRFMBAARIBLIEE (Database) &87&, RILEZENRIFNEIERE
(Database), TiDB {ifERERZFR, Hi& TiDB FISFESLHIFRIEEEE (Cluster),

A7 TiDB A5 MySQL RERNEE, EIIEET, &I (Schema) (VL& iEA
NEEN, HEZEBNRENX, AISZE S iE, BIRMEMIBE Schema 2
EMWREIERE (W0: PostgreSQL. Oracle. Microsoft SQL Server &) XM

X, FAERLXZ,

6.1.2 #UEREE Database
TiDB i&15HHY Database SEIREIRE, ALUANBRMNESIENRNES,

TiDB 8B E— 1R test NEIEE, BERIVIFBEITEIESIERE, MASER
test BURE,
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T ER

6.1.3 & Table
TiDB BRI Table E WK, MNEFENIEZE,
ROEWIET. STHETFNENMENET —MIENT. SFIBMRAVFe—HE
RAWHIEE, FIRIARMARKH—DRE, FERILURMNERTIBTFITE,
6.1.4 5| Index
R | BEDRPITHEIZR, RYIHFIEHF, TiDB ZWFERARSIREFHRHNERK
RANEIE, FRATUGHRIETIRNE, 81MRSIBEMNETFTEN=H,
R BERWELRZER, 75517

e Primary Key: BIEE%5|, EMRIREERY LRSI,

e Secondary Index: B1”4kZ5|, BENTEIFER EARIRAIRS,

AR

TiDB F1, X7F Primary Key FYERIAE X5 MySQL B RAEMESIZE InnoDB

—%, InnoDB F1, Primary Key FNiEX 7. —, FAT, BHRE
#alo

fM7E TiDB A, Primary Key FNEX 9. lE—, FAT, BERRRFRIEAN
EERSl. MEHS—HXEF CLUSTERED. NONCLUSTERED ZRSMZH!
Primary Key R B HREERS|, EFEE, WHRARTE
@@global.tidb_enable_clustered_index g0, BE{AiHBBIEEREZS

6.1.4.1 EHZES|

TiDB Zis— RIS T ANERS|, BURSRERGIPHE%EE, BfiES
= E IS

6.1.5 Hithatgk
TiDB 2 #—MRFERAIN K :
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o IE: MER—KENEKR, ZEMRNEHHOIENERTE SELECT IBAE
X, TiDB BEIAZFMAE.,
o 5l BIEFFEIREEEE.
o IRETR: IRFTREZFIBEFIFAMLNRE,
6.1.6 if )izl
TiDB X#IFE TR A EHILRES], el dAENEIZIEREF, Mm%
THPEA. BEREIE RMEERBINR,
6.1.7 UITEIREEIE N EEX

T ERE P IRHEY Driver 8¢ ORM KHITHIEERINAIER. ULWRE, EN
RIERE, BIER MysQL EF IR ERTEEMERR GUI B ind# I TEIEE
BRANENR. AXEFR, BERSHZIRT, €A MysaL EF R £\ sQL X+
RHITHHRE R TRV E L,

6.1.8 &K\
BAREIESZ T HIREERRE,

6.2 SIEIERE

EXPNET YD, BHENBMNEER SQL ROIESUER, NMOIEMIEERNE
SFROFEN, BEXNETHELE Bookshop XN FATERF K3t TiDB BRI SUIERE
EB BB

AE:

AN XS CREATE DATABASE iIBA#1TREIEER, FHASZ X (BE8H

ft;=f5) , BIE{% CREATE DATABASE 3 #Y%,

6.2.1 IEFFIRZAI
EFIEATIE 2, (FEEAEZUTEIN:
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o TEAMIPURERE T BHEENIHEEL,

o NRIGEEIRIVE T,
6.2.2 t AR EIRRE

£ TiDB FEIEENRAUEER. HE. FIIFHR.

6.2.3 BIEHBIEREDTE

B]{5F CREATE DATABASE iBA)R6IZEEHEEE,

CREATE DATABASE IF NOT EXISTS "bookshop’;

T E R

EIEAZEIZ—1R A bookshop RIEIERE (AIREAFEFTE) o 1B root BR &M

WITXHRRZEFIER, BITU TS

mysq|
-u root \
-h {host} \
-P {port}\
-p {password} \

-e "CREATE DATABASE IF NOT EXISTS bookshop;"

EBEESEEDPEIEE, AI7ERS1THIT—5 SHOW DATABASES &4 .

mysq|l
-u root \
-h {host} \
-P {port} \
-p {password} \
-e "SHOW DATABASES;"

BITERA:

| INFORMATION_SCHEMA |
| PERFORMANCE_SCHEMA |
| bookshop |

| mysql |

| test |
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6.2.4 R SIS RLESFAYFIN
o BEIUEEGZINE, HAIRNEIEEE—NEEXMNEF,
o test ZUEER TiDB IRMHEM—NEIASUERE., MR ESEVE, REFRERELE
EIMEERT, {Re]LLBTT{ER CREATE DATABASE B OIEEIERE, H
B7E SQL £iFH{#EA USE {databasename}; iEA)F B i X g1EIREE,
o {EM root BFOIEEIERE. Ata. AFPE, HFREFHEMNNE,
o {EJBEBIAN, FRIEFFEE Drivere ORM HITHIEEEXNENSE
X Mk, EFEA MysaL fLITEFPIREMIRERE MysQL GUI EF
RS TIR(E,
6.2.5 Eit—
Eit, RELRBERTTE bookshop $3ERE, aJLUSERAINENZEIEET,
{IRAT4RER )35 01 12 75 SRR HE X385 |,
6.3 SR

A TENEGER SQL IBAIREIBRUKNEIBRNREL R ANIERMHT—
MNEFEYEIRER bookshop ¥HERERIRFINN LA ER,

FE:

LEAMYX XS CREATE TABLE IBAI#ITEIEER, FASENY (BEHMT
1) , A& CREATE TABLE X4,

6.3.1 TEFFIAZAI
EFIEATIE 2, (FEEAEZUTEIN:

o TEAHUIRIRERZ FENLUREEMIHEER,
o NRIGEEIEI L,
o BIBE—EUEEE,
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6.3.2 AR

TEEETH—MZENR, eMBTLIEE, BTREM SQL FRIXRIEE.
KUTHFINERARBIEER, —KKREDE . BEEXRPFEXT n DI, B
AF—ITHIREARAESX n MNP —EBHNFKR.

6.3.3 MRE

BIERNE—F, MBAMHKRENZET. BAERERALTEXHRSE, FaRkHN
REERHEEHRIRANERL. HEFIMERATHABLRRRBRNE,

CREATE TABLE iIEA@ERAUTER:

CREATE TABLE {table_name} ( {elements} );
SR
e {table_name}: &X&Z,
o {elements): LUESDIRARTERIIR, LbUFTIEN, ERENXF.
BRISIRFZCIE—DRFZE bookshop EEFRIAFER.
AR, EREA—DFIEGZHERM, FILAUTAX% SQL iR REEHRIETT:

CREATE TABLE ‘bookshop . users’ (
);

6.3.4 EEX 5

SIMBTR, SRHBELEI, JEIFESTPNEDR— TR R
B NB TR A RIB M,

FIENBRERUTER:
{column_name} {data_type} {column_qualification}

S

e {column_name}: 5%,
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o {data_type}: FIRVEKIEAEEY,
e {column_qualification}: FIBIPRESM, WFIRLITRKLE RN FA,

B LAY users FAIN—LES!], WM 1B9ME—4RIR id, REN balance AEFF

nicknameo

CREATE TABLE ‘bookshop . users’ (
‘id” bigint,
‘nickname” varchar(100),
‘balance” decimal(15,2)

~—

Hef, EXT—1MFEREAid, £BR bigint WFE. AURTHAFRE—1RIR,
A, FIERNAFRIRENIZZE bigint 28K,

o

X

MEREE, XEXT—1TFERN nickname, £EH varchar, BKEAREEL
100 ZRIFER, AUKRTHAFP IR, XEKE, FrABFPBEFRERZ varchar
KR, HAEE 100 FRTE,

&a, XIMANT—1FEER A balance BLURTEAFPREN, £EH decimal, H
HIEEN 15, tufiln 2, BRENHBA—THEEMLFHRRMNEX, BERKRFE
HERENIE, MEEGHIRRNEEEZ ML, HIA0: decimal(5,2), BIFEER 5,
Ebflrg 2 BY, EHEMESEE -999.99 F) 999.99, decimal(6,1), EI¥EEN 6, LA
18, HEYESERE -99999.9 & 99999.9, decimal AU AEREL, nIIEHR1FS
F, THEFRHENFENTR WMARMAEREX) B, BHRERERTE REHEEE,

TiDB XFFFZ HAMMFIHIERE, aaB%. IR, ERH. ME. M%EF,
A SETRNTINEIERE, FMERSIREERFEREERERNNSIELERERESE
B,

HHRA—TERE, FIUNEEE X —3K books &, XiKKRIFE bookshop EHERY
Zib. EREEBPNME—IRA. B, PREXRE (W0 »E& 8. BiEHF) &
7. g, HhREEIFFER,
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CREATE TABLE ‘bookshop'."books’ (
‘id” bigint NOT NULL,
“title” varchar(100),

|||||

ties & Social Sciences', 'Science & Technology', 'Kids', 'Sports"),
‘published_at™ datetime,

‘stock’ int,

‘price’ decimal(15,2)

)i

XKLL users RE ST ZAIIELRE:

o int WEFAIEA/NEE, LERIENEREERIMMECETEE
TR S g RS GRESEET /Y.
o datetime: AJLA{EF datetime KB (RTFEYEI(E,
o enum: AJLUEA enum EE AR REFH RIEZFENE,
6.3.5 & FER

FRE—IH—AY, XTHEHFAEERVIASERNERIIBITHE—IRIR,
b
TiDB A, XF Primary Key FUERIATE X5 MySQL ERBFES|ZE InnoDB

—%. InnoDB A, Primary Key FiEX . l—, FAT, BRAERE
=5l

7L TiDB A, Primary Key NENX /9. M—, FAT, BEERFRIEN
BiEFESl, MEHS—HXHEF CLUSTERED. NONCLUSTERED ZRIM=ZH!
Primary Key BB ARKRS|, EFEE, WHRRTE
@@global.tidb_enable_clustered_index s/, B{KixFEIEA X1,

FHETE CREATE TABLE IBAIPEN ., FRAREKRFAAZTHURMTIXEEZIE NULL
=

— NRAILUSETH, THROILISIERESHSER, BItE TiDB MatlE—
_tidb_rowid fEBaXEE, faXEHE tidb_rowid BN EHBEFEEIEAVS Y, BIEE7E
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AHMEEAIRTEHEANASR, IRREANERSE, FJEEEREL
SHARD_ROW_ID_BITS #1 PRE_SPLIT_REGIONS FE#IEHIFTE. BXBRESHIE
Bk, BRITESE,

RIER AR EBFERT AUTO_INCREMENT BY, Toi&fER
SHARD_ROW_ID_BITS JHERA =, HERIIAS R, HIEHEHFRESE
1eY, AfEA AUTO _RANDOM it AUTO INCREMENT B4 3RIEFRTT ID HOEL:
{8

BEHEXARIRERIGIENE, 155E FIREERRRTLIE,

EB R E T NOETEIALN, 22— users ZTRHATE X AUTO_RANDOM FEHIf
+:

CREATE TABLE ‘bookshop . users’ (
‘id” bigint AUTO_RANDOM,
“balance” decimal(15,2),
“nickname” varchar(100),
PRIMARY KEY ('id")

);
6.3.6 EFEHEZRS|

B#Z5| (clustered index) & TiDB M v5.0 FFIA 1509451, BAFIEHISHE B
REUBENEE LS. BEFEREREFKRZRS|, TiDB AJLIEIFtALHIER, NMies
HLHamtee, BEMIEEEERAAHMERERS|ITFN “R5|HLRK" (index-

organized tables).
Bfi TiDB f SHZZ BRI NUTIHE:

e NONCLUSTERED, FRNZFRMNEBNIFRERS|. EIFRKERSIRP, 178
1ERYEEA TiDB AEFFRN S ECHY _tidb_rowid #RR, MERLSHR LEEH—F
51, ALIERHKERSIREE—ITELFERTREX, 73R

o _tidb_rowid (§8) - {78U4E (&)
o ERIIFIE () - _tidb_rowid ({H)
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e CLUSTERED, RINZFRNERARERS, ERERSIRTD, 1THIENREE
AP ATENERINEIENRK, RERBERSIREFE—ITELVRE—RE
xf, BR:

o FRIIEIE (B) -1THIE (B)

WNEHEATR, BFEZRSITE TiDB B, fFEAXHES CLUSTERED. NONCLUSTERED i#
178,

FE:

TiDB NZIFIRIBRM E R HITREIZ(F, BHRRSIBHAKN, “F#”

M “BERS” MAIRNEET—EBERATIERER, ERENROR (—
MZAEREM) , MRERERS AN HIEFERNYIESSI,

FERLEREEZRS | ALET AN, RISFEEEIL—IK books M users Z[B]1KEX
&R, ARAPNERFERND . ERAKRE ratings KEEZKR, FHEMA book_id
M ouserid WEESERE, HEZERLEURKRSI:

CREATE TABLE "bookshop . ratings’ (

‘book_id" bigint,

‘user_id" bigint,

‘score’ tinyint,

‘rated_at’ datetime,

PRIMARY KEY ('book_id", user_id) CLUSTERED

);
6.3.7 FRINFILIR

BREFELIESIM, TiDB EZHRFEMAVFILISR, 0. JETLIR NOT NULL. ME—L9R
UNIQUE KEY. BRIA{E DEFAULT F, TEAR, 15EF TiDB LYK,

6.3.7.1 $HFEERIAE

NFETEY LIRBERIAE, 1EER DEFAULT 93K, RIAER AT U RERIEES—
SIRYME, RARTLUEAERIE.
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fREI LA DEFAULT 537#589 SQL REE SR, FEANMERNTTEBLNAR, M
MHENARNAR (S5, TRFEENZRAANIETHER, R2EEBET
TiDB &8 4) . B, HFELIMEUERBNG, AIFRINEFIIARIRYE, T2 E
F ratings fEA97R M, PIERLITIEA:

CREATE TABLE ‘bookshop'. ratings" (

‘book_id" bigint,

‘user_id" bigint,

‘score’ tinyint,

‘rated_at” datetime DEFAULT NOW(),
PRIMARY KEY (‘book_id",'user_id") CLUSTERED
)i

tesh, WIFEEBHEEFEBRAENZRIRE, FIEALTIED ({8 ON UPDATE
[RANEHENS HRIBEIEXBFER) -

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

)
XTFRRMIELERIAMENESER, BESRHBRENRINME,
6372FLEE

NRIRBRERLLYIPEIMESE, ARAILIER UNIQUE 45K,

BN, {RREHRERAF VIR —, FILIXERTE users RAVEIE SQL:

CREATE TABLE "bookshop.'users’ (
'id” bigint AUTO_RANDOM,
‘balance” decimal(15,2),
‘nickname’ varchar(100) UNIQUE,
PRIMARY KEY (id)

)
WNRIRTE users REPZIXIHENEREIAY nickname, FiR[EIFEIR,
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6.3.7.3 BiLL={E

NRIRFBEFGLEFIRHIN=ME, ABRLATLAER NOT NULL £95R,

KB ERRAFPEIRREGF, BRTRIE—, EFBERMFATAT, F2UIrILL
XHEE users REVEIEE SQL:

CREATE TABLE "‘bookshop . users’ (

‘id” bigint AUTO_RANDOM,

“balance” decimal(15,2),

‘nickname” varchar(100) UNIQUE NOT NULL,
PRIMARY KEY (id)

)
6.3.8 £ HTAP BE

A5

KIEFHREX HTAP WP BGER TR EFEE, FERTFEFIFE,

WMFERR HTAP BEZINEE, BESERNRE HTAP,
{R1% bookshop N ZER, BIAFIFMNH ratings Fi#1T OLAP D EIFRIERK,
FlanEEE: BFEERYITS, EBMTFMNNEEAESEZEXE BEKR, BUSHR
FARNBRETEIDEEEM. BASEKREITE ratings TRHHY score ] rated_at F
E&o XX EENZ3508Y OLTP BUEKIBERN, =— N FEERERENIRE, HEE
B—L eTL S EEERS TR, 3§ OLTP BUBREF IR, SHEIZTHR OLAP
BHRERE, B#HITOW.

X#MiZHRT, TiDB Mi2— " HREAN—ihNEBIBERR SR, TiDB 2—1
HTAP (Hybrid Transactional and Analytical Processing) #{iEZE, [FEIBSSZ3F
OLTP #1 OLAP 7%,

6.3.8.1 RIFHIZEIRE

AT, TiDB ZIFMIHEIES 5|2 TiFlash A TiSpark. AEIEIH SR (100 T)
T, #EEFER TiFlash MPP B HTAP IEEAZ, TiSpark fER# AR, FE
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THEEZXT TiDB B HTAP BE77, AISZELITXE: RE EF HTAP FRANRER
HTAP,

ItE4b3%E AR TiFlash 9 bookshop HUBERIEIE D751,
TiFlash BETTHREHAENRATHIE, MEEFEERTERATNR, FBHE
FEIARRE—1T SQL, WMTFIR:
ALTER TABLE {table_name} SET TIFLASH REPLICA {count};
SEER
e ({table_name}) R&o
o {county: AFRIAE, EH 0, NRRMPRED &I,

BE/S, TiFlash ¥E$ KR, TiEE, TiDB BaBmhETFHRAMK, ZEER
TiKV (171F) 2 TiFlash (FIfF) #H1TEIRE M, HA, BT BINAZE, RBEAILL
BEIEETWRESER TiFlash 8l4s, RS ETIEEMER TiDB 3%EX TiFlash XX
=

6.3.8.2 f£F3 HTAP BRI
ratings &R E 1 ™ TiFlash &lZs:
ALTER TABLE ‘bookshop’. ratings” SET TIFLASH REPLICA 1;
AR
INRIFRIEEERE, FEE TiFlash i, It SQLIBARSHRIE: 1105 - the
tiflash replica count: 1 should be less than the total tiflash server count: 0 f/RA]
TS s R B E T 2| ZE N 5255 SREIEZ—1EH TiFlash BISEL
Fe/RE R HITEIRENE:

SELECT HOUR( rated_at’), AVG('score’) FROM "bookshop'. ratings GROUP BY HOUR('ra
ted_at);

W RI{EF EXPLAIN ANALYZE iIBR)EEIBAEEFER T TiFlash 512:
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EXPLAIN ANALYZE SELECT HOUR(rated_at’), AVG('score’) FROM "bookshop'. ratings’
GROUP BY HOUR('rated_at);

BITERN:
R e e R mmmmmmmme- R mmmmm e oo e
_______________________________________________________ +_________________________________________
————— et EEEEEEE S
| id | estRows | actRows | task | access object | execution info

| operator info

| memory | disk |

e o o mmmm e T TR o m
_______________________________________________________ F - -
----- T
| Projection_4 | 29982199 |24 | root | | time:60.8ms, loops:6, Co

ncurrency:5

| hour(cast(bookshop.ratings.rated_at, time))->Column
#6, Column#5 | 17.7 KB | N/A |
| '—HashAgg_5 | 29982199 |24 | root | | time:60.7ms, loops:6,
partial_worker:{wall_time:60.660079ms, concurrency:5, task_num:293, tot_wait:262.53666
9ms, tot_exec:40.171833ms, tot_time:302.827753ms, max:60.636886ms, p95:60.636886m
s}, final_worker:{wall_time:60.701437ms, concurrency:5, task_num:25, tot_wait:303.114278
ms, tot_exec:176.564us, tot_time:303.297475ms, max:60.69326ms, p95:60.69326ms} | gro
up by:Column#10, funcs:avg(Column#8)->Column#5, funcs:firstrow(Column#9)->booksh
op.ratings.rated_at | 714.0 KB | N/A |
| —Projection_15 | 300000.00 | 300000 | root | | time:58.5ms, loops:
294, Concurrency:5

| cast(bookshop.ratings.score, decimal(8,4) BINA
RY)->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, loo
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ps:294, cop_task: {num: 1, max: 43.1ms, proc_keys: 0, rpc_num: 1, rpc_time: 43ms, copr_ca
che_hit_ratio: 0.00}

| data:TableFull
Scan 9 | 4.58
MB | N/A |
| L—TableFullScan_9 | 300000.00 | 300000 | copltiflash] | table:ratings | tiflash_task:

{time:5.98ms, loops:8, threads:1}, tiflash_scan:{dtfile:{total_scanned_packs:45, total_skippe
d_packs:1, total_scanned_rows:368640, total_skipped_rows:8192, total_rs_index_load_tim
e: Tms, total_read_time: 1ms},total_create_snapshot_time:1ms}
| keep order:false
|N/A | N/A |

EHIR copltiflash] FHERY, RRIZIESKIXZE TiFlash #H1TAME,
6.3.9 H11T CREATE TABLE &4

BUESBEIEMBERE, YUEEVIRCHANZANLIT. EREE&RERF
iR, BBRZIETRIFE,
WMRFFEREMIR I ARG R A initsql HFRE, AIERUTEARPITEEEN
sal:
mysq|l

-u root \

-h {host} \

-P {port} \

-p {password} \
< init.sql

FEEE bookshop FIEETHIFTE R, vIfER SHOW TABLES i&4):

SHOW TABLES IN "bookshop’;

BITERN:
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mmm e +

| Tables_in_bookshop |
mmm e +

| authors |

| book_authors |

| books |

| orders |

| ratings |

| users |

B G TR +

6.3.10 BIERIYEETFHIFIM
N T — TSR RN RIE T RIARN,
6.3.10.1 83 RESRLEFAIFANY

o FATRMERNRZBI (FIG0: CREATE TABLE
{database_name}.{table_name}) o XERNIRERIEE LIEEZFRES, TiDB
RERIR sQL KIEFPHNERIHIERE, BIFRE SQL KIEF A USE
{databasename}; SRIETE#IEE, TiDB R=iR[EIFEIR,

o FEEABEXHERR, N, ERFECIE—AFR, (RAIUERB:
user, t_user, users &, FEEIRARHALRNGBRITE. MNRIFHATIEA
LSBHENGEIE, AISERGEE. BNERAXEFENRS, .
t1, table1 &,

o ZNBIELITYESMR, THEFETD 32 M F /.

o AFENMISZIERAIREAMIEIT DATABASE, FIEMMERER,

6.3.10.2 & X 58S R 3E ST AIFR N

o EEFIFIREIEERE, FHIRREUERENIRGISRALKIRIVEIE, AIRIT
XIFEY I PREIREERE S ENEE,

o EFEETZEIIETHN, REZSEERAERY.

o BHEEEEBFEZRSIFWETIMN, RESEIEERKERS

o BEAMINLER, REREMMNLIRETIR,
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o HEAERENXHYR, HEFMERABHALNRIBANE. NRIFHNAE
AL LGB HENNGRIE, AIBET|GmE 0,
6.3.10.3 IEF R NIESTAIFR I

o TERATEX—ERIME—FRS

« REZFEFEEXHNIHWEANEH,

o HTFHM4EEER, REBRFMHERR, RFEHTENET 60 1, EiX
BITHNEEIEXNREBT 64K, HIEKEIAFERIFIFREISINGR,

o THFFEREFNEUELRE,

e FEIJOIN WFE, HIBKBRMELEN—I, Bk,

o BRERENRBPHIEYI LEXER. NRMEERARENBELSIES (Hin:
AUTO_INCREMENT BY%!]) REXERE, Brlgeax 5 4Eaer=EREF,
B BERYIE, fEF AUTO_RANDOM 4t AUTO_INCREMENT (X&KREEHEH
LA

o WRR SBAERENRREIEY LEIERS|, BEAEEANIE, BRER
XA BEEIEGIEN NER, MEFEA AUTO_RANDOM BIEEZRIER,
¢ {EMA SHARD_ROW_ID_BITS #1 PRE_SPLIT_REGIONS $T#] _tidb_rowido

6.3.10.4 EFRER KRS BT NV ETAIFEN

o EREIEIFETRIINLETAIFN:

RERSIKETEREY, FEEEFETENNETRIMN, thAkEERk
LR PVAL S S-S

o HEUTHRFP, REEARKRS, FHREENFTIENME:

o IBABUEN S —RMMNBEE NES|I IR,
o FHEFHEMNUIRERNE L —RMMBZIZENEIE.
o SEEFRHEENIRERNREL LR MM IZENEIE.
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o FEICCEFHE W R ERRIAILET = % R ML 3EER
#Eo
o TEUTHRT, REBRERAREKRS, KHkItaESLS:

o MEMAKREEEMEPERER, AJREE~ERANERARM, 5
BB R ROE T RIRL,
o HFAKRT 64 UEIEREFNTREE, AIRRSERMERE LA
BENFHETE, ZMREFEEZS T ZRERSINALHAR,
e ERNEEREEARERS, MIEARRTE
@@global.tidb_enable_clustered_index Sz BCE TN alter-primary-key &l & fE
FARFERSIFEATT .

6.3.10.5 CREATE TABLE 1 TS RE<F AR N
o AFHFFERZEFIHAY Driver 3 ORM RMITHIRERNNER, BEFIFE
1%, BIER MysQlL EF i EREEMRERM GUI BF imRE THIRE
RRXHER. AXEF, BERSHIIRT, FH MysaQL EFiR EA
SQL XK ITEIRE R R E L,
o JBfE SQL FFEMSEAHRYEZRMIZTRIE, BiINSRAREREIEERMIZRE
AL INLIETIZEE,
6.3.11 Eift—%
FAR, FBRIALL, IENFERBAEEZLES. FMTLFRSIHIERE, 18
BECE_LZ5,

6.4 BIE_RZE5|

EXNETEHP, BFENTENEER SQL KB ZRERS|, REIBZRZRSIH
RESFRIRIN, FEXNMETHELSE Bookshop XN TR R T IR ERN B

B_RR5|8 D RANA,
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FilER
6.4.1 TEFFIEZ A

ERATTEZ A, RBERESZLUTEI:

o TEARMIPLREPE TN EIBENIRNER,
o FNRFUBFEIEIHI .
o BIE—MERE,
o BIER,
6.4.2 tAR "SI

“REFRSIZEHTRIZENR, (RAILESMINNEMZE T EENHF,
TiDB EAXMAEFIERMEEN, TiDB NEIEZRRSINRIENTELEZRE, T=
FAERDPHEIEIRT, TiDB ZEERPRITHSIA, HIRERNTIHITHF.
HIEXNRAFHEEHITHF. AJE_RRSIPEEFEEZER. —RR5IARMER
HITEVE, WaIEEARR LEHEITARM,

6.4.3 EEBERPHRIM_-LZES]

MRFEXNEERFAFIMN KRS, FIER CREATE INDEX 156, £ TiDB A,
CREATE INDEX ATEL#R1E, AREERTRIBIERE ., “RR3IQIE—MRIMET
izl

CREATE INDEX {index_name} ON {table_name} ({column_names});

SR

o {index_name}: ZKZE5|%,

e {table_name}: &Zo

e {column_names} FFEER5INFIRTIR, UFBESHR.
6.4.4 FiERAFREIE LRSI

NRRHBLEECNRERNEN, RBYEIEZT4ZES5|, RITE CREATE TABLE BIREEF
BE KEY XBEFMFaREIE LRSI
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Tl &2 =
KEY {index_name}" (‘{column_names})
SiiER

e {index name} ZZRZE5|5,
e {column_names}) BHHEEZRS|NFIRTIEK, UFHES IR,
6.4.5 g R ZFE 5| RHEFAIFRM

WES|MRIELK,
6.4.6 fil+F

BISIREEE bookshop M ATERFE ENENEMHIREIFRE BEE BYTHEE, books &
WA

FRZ KE aX
id bigint PEERME—ATIR
title varchar(100) HeE IR
type enum PFELE (W0 &, 8. BUEF)
stock bigint %1z
price decimal(15,2) Nz
published_at datetime H AR BT (E]

CREATE TABLE "bookshop'.'books" (
'id” bigint AUTO_RANDOM NOT NULL,
“title” varchar(100) NOT NULL,
‘type’ enum('Magazine', 'Novel', 'Life’, 'Arts’, 'Comics’, 'Education & Reference’, 'Humani
ties & Social Sciences', 'Science & Technology', 'Kids', 'Sports') NOT NULL,
‘published_at” datetime NOT NULL,
‘stock” int DEFAULT '0’,
‘price’ decimal(15,2) DEFAULT '0.0’,
PRIMARY KEY (id") CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

Fit, MBEX THENMEDHIRBIFAEBEE B9 SQL #H1THRS, L2022 Fh
B, S0TFFAA:
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SELECT * FROM "bookshop’.'books” WHERE “published_at" >= '2022-01-01 00:00:00" AN

D "published_at’ < '2023-01-01 00:00:00';

B LAfEERS EXPLAIN #1T SQL BAMHITIHRINE:

EXPLAIN SELECT * FROM "bookshop’.'books” WHERE “published_at" >= '2022-01-01 00:
00:00" AND ‘published_at™ < '2023-01-01 00:00:00%;

BITERN:
T Fommmmm e o T T
______________________________________________________________________________________________ +
| id | estRows |task | access object | operator info
|
o o R o e
______________________________________________________________________________________________ +
| TableReader_7 | 346.32 |root | | data:Selection_6
|
| L—Selection_6 | 346.32 | copltikv] | | ge(bookshop.books.published_at, 2

022-01-01 00:00:00.000000), It(bookshop.books.published_at, 2023-01-01 00:00:00.00000
0) |
| —TableFullScan_5 | 20000.00 | copltikv] | table:books | keep order:false

3 rows in set (0.61 sec)

B UERREIMITRIF, HIT ) TableFullScan FIF#¥, X{LK TiDB ERE
XPNEIFPIT books "I TEERIAME, XEHIEERANERT, JIEEH6Hm
B9

7T books FIZAN— published_at FIFIZES]

CREATE INDEX ‘idx_book_published_at" ON "bookshop™.'books™ (‘bookshop’."books"."pu
blished_at);

ARG, BRIEBETT EXPLAIN IBERERITITR:

B e E R LR PR +ommmmme- mmmmmmm - o e
———————————————— o o e

| id | estRows | task | access object | operato
rinfo |

e +ommmmm - o B T



| IndexLookUp_10 | 146.01 | root | |

|
| F—IndexRangeScan_8(Build) | 146.01 | copltikv] | table:books, index:idx_book_publish

ed_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 | copltikv] | table:books
| keep order:false |

3 rows in set (0.18 sec)

BT UE R TIHRISRE T TableFullScan ¥, EXMAZHI2

IndexRangeScan, XXEREL TiDB E#HITXNEHINERFEHRRS
AR
EAHITIHEIFEIE TableFullScan. IndexRangeScan Z7E TiDB 4
MARF. XEXMHMITIHRINBIERBEFERUH—THNEF, BIRXTL
R, PIEI{E TiDB $ITIH I I M ERE L X THITITXIS TiDB
BFRIMEXAIR,
PATIH IS OREERANE FER4ERE, XZHT TiDB EARMKA
A EFRMBKAS (CBO), HITIHIIRNNEMNUABX, EHEHKIE
SMEX. FRATLETE SQL 4EERMXEEEFE S TiDB SQL 14aERIHE
R
TiDB X &EIFHY, EXFFEAMEARS|, ReILAER Optimizer Hints 5%
PATITRIEIR (SPM) RANNIEHIZRS INER. BUIRMFRRTHRERE
RETHA, BIRETFEEFE,

B] LU SHOW INDEXES 3G & HRPHZES]:

SHOW INDEXES FROM "bookshop’.'books’;

BITERA:
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| Table | Non_unique | Key_name | Seq_in_index | Column_name | Collation | Card
inality | Sub_part | Packed | Null | Index_type | Comment | Index_comment | Visible | Expre
ssion | Clustered |

e R B e EE e e et IEEE TR e +-----
———————— el e G B LT L SE R e
————— +ommmmmmm o

| books | 0 | PRIMARY | 1]id | A | 0| NULL|NUL
L | |BTREE | | |YES |NULL |YES |

| books | 1| idx_book_published_at | 1| published_at | A | 0| N
ULL|NULL | |BTREE | | |[YES |NULL |[NO |

R o oo oo B e +-----
———————— e e T s s
————— Fommmm et

2 rows in set (1.63 sec)

6.4.7 Bit—%

Elt, (RELTAEIERE. ZRN_RR5IHCIE, ETXR, HEERIELEELT
LRIRBIN AR IR S NAIZENBIEE 7o

7 RSN

7.1 FENERE

WHREEERER SQLIES, BaSMEEIES BEBENT FYEIRES,
7.1.1 EREZ

EFERATIEZ A, (RREEESIUTEI

o TEAHIRIERIRE T FUEENNLEERE
o [FNEBUEEEIUELSN, HOIEHEE. SIER. 1B -%KZ=5,
7.1.2 {ENTT

RIRIMEBERANZITHE, BASEWRMMENNIE, BRISEEHEAN 3 MR
1=

o —IBITHEANER:
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INSERT INTO ‘player’ (id’, "
0, 5)

o ZANBITHNED:
INSERT INTO ‘player’ (id’, "
INSERT INTO ‘player’ (id’, "
INSERT INTO ‘player’ (id’, "

—IRFFER— I ZITRNIED,

£ SQL A ZITERIERYRA):

T E R

coins’, ‘goods’) VALUES (1, 1000, 1), (2, 230, 2), (3, 30

coins’, 'goods’) VALUES (1, 1000, 1);
coins’, ‘goods’) VALUES (2, 230, 2);
coins’, 'goods’) VALUES (3, 300, 5);

ST BITRANEDR,

CREATE TABLE ‘player (id" INT, ‘coins’ INT, ‘goods’ INT);

INSERT INTO ‘player’ (id’, ‘coins’, ‘goods’) VALUES (1, 1000, 1), (2, 230, 2);

BXRUEIGEALL SQL, RIEEEAHRELZE T HUEENIL =R X, XX
SBREREFImEEES TiDB &85, WA SQL EMENTE,

£ Java FEANZ1TERIERYRA):

/7 ds is an entity of com.mysql.ci.jdbc.MysqlDataSource
try (Connection connection = ds.getConnection()) {
connection.setAutoCommit(false);

PreparedStatement pstmt = connection.prepareStatement("INSERT INTO player (id, co

ins, goods) VALUES (7, 7, 7)")

/7 first player
pstmt.setint(1, 1);
pstmt.setint(2, 1000);
pstmt.setint(3, 1);
pstmt.addBatch();

/7 second player
pstmt.setint(1, 2);
pstmt.setint(2, 230);
pstmt.setint(3, 2);
pstmt.addBatch();

pstmt.executeBatch();
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connection.commit();
} catch (SQLException e) {
e.printStackTrace();

}

546, BF MySQL JDBC Driver BAINK BRI, REEREDSE, LRFEL
HOHLE N IERE:

WZFED
o5 ER WET= B
useServ | ZEFEAR EFELZRERMAMIEE R true
erPrep | i
Stmts
BIBEAR
¥
cacheP | Zpie® useServerPrepStmts=true B¢ true
reptStm BAFTAE
S
BEa
prepSt | FAEiES FRMBIEAATF 256 FRFET FRSEPR
mit (2R3 256 BAIK
=) NECE
prepSt | FAAhIEEA) T IBE BB AT 25 &0 1RS2PR
miCach | ok mrw mar iz
eSize )
£ (BHA 25 BaH
£) EicE
rewrite | 2XFEE EEH IR true
Batche .
Batch 1&
dState atch 154)
ments
allowM | Frirsig EA—1NEF i Bug £ rewriteBatchedStatements = true
uItl‘Que 43 true # useServerPrepStmts = true B, FKE IR
ries

182


https://bugs.mysql.com/bug.php?id=96623

T E R

MySQL JDBC Driver I3t T —PNEMECEIN: useConfigse HERLEN
maxPerformance BY, MHFECE T —HECE, LA mysql:mysql-connector-java:8.0.28

5365, useConfigs=maxPerformance B15:

cachePrepStmts=true
cacheCallableStmts=true
cacheServerConfiguration=true
uselocalSessionState=true
elideSetAutoCommits=true
alwaysSendSetlsolation=false
enableQueryTimeouts=false
connectionAttributes=none
uselnformationSchema=true

{REJLLE1TZEE mysql-connector-java-
{version}.jarl/com/mysql/cj/configurations/maxPerformance.properties JEIR1S 3T [z hig 2~
MySQL JDBC Driver B9 useConfigs=maxPerformance B &L &,

FLbh A — R ARERH =R JDBC EEFRBEACE, L Host: 127.0.0.1,
Port: 4000, FAF R: root, S =, BRIAEIREE: test .

jdbc:mysql://127.0.0.1:4000/test?user=root&useConfigs=maxPerformance&useServerPre
pStmts=true&prepStmtCacheSqlLimit=20488&prepStmtCacheSize=256&rewriteBatchedS
tatements=true&allowMultiQueries=true

BX Java WEERE, AISR:

o FHIFHUEZEM JDBC FIEE CRUD M AERF
o TYEIEREFR Hibernate BIE & CRUD N BIEF
e {EF Spring Boot 12T EIEEN BT

£ Golang RN Z1TEIRRIRG

package main
import (

"database/sql"
"strings"
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_"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 1= nil {
return err

}
defer stmt.Close()

for len(players) > batchSize {
if _ err := stmt.Exec(playerToArgs(players[:batchSize])...); err I= nil {
tx.Rollback()
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
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return nil

func playerToArgs(players [|Player) [Jinterface{} {
var args [Jinterfacef{}
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(",(?,7,7)
" amount-1)

}
BX Golang BI5TRRHI, AIEH:

e {HM Go-MySQL-Driver %% TiDB
o £ GORM F#Z%| TiDB

£ Python RN ZI1TERIERYIAY:

import MySQLdb

connection = MySQLdb.connect(
host="127.0.0.1",
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)", pl
ayer_list[idx:idx + 114])
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B X Python TR RGI, A5

R PyMySQL 13 TiDB

8 mysq|client %% TiDB

£ MySQL Connector/Python 1% TiDB
£/ SQLAIchemy ZE#%Z! TiDB

£/ Django E#%Z! TiDB

fEA peewee EEE! TiDB

7.1.3 #HtEHHAN

INRIRFBEREHGKELIES N TiDB &8, RIFHISTNHAZMER INSERT 15
], XATEEERNGZE, MEFBRRETAESEFRR, #HEER
PingCAP Rt — R 5| TAHITHIETE

#$ESHIA: Dumpling, BILAZH MySQL BX TiDB RYSEZIAHEY,
Amazon S3 #,

HIBSANTIEA: TiDB Lightninge BILAT N Dumpling SHEVEIE. CSV X
%, & Amazon Aurora I Apache Parquet X1, RS ZiFTEAHthAR
3% Amazon S3 =EIREVEIE,

#3EREY TA: TiDB Data Migration, AJ[E#% MySQL. MariaDB. Amazon
Aurora #IEEER| TiDB HH, HX2#F7EDREIBEENTE,
BIREMMIME TR Backup & Restore (BR)o 8¥tF Dumpling, BR EiEH
X#HHEEN =

7.1.4 8B5S

B, BEERCER - EETERD, FEMNEEZERLLETHIN,

EEZHEXARIPBRILNIEDE, 15S% TiDB Hmal B X4,
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7.1.5 &) AUTO RANDOM FRiFENEKIE
EHARIRIERESI AUTO_RANDOM BY, XBSERIABR T, FEEIEEEH, HI0

bookshop #BER, BILEE users = BY id FEREHE AUTO_RANDOM B,
ItEBY, REIfERIMALLT SQL #1THEA:

INSERT INTO "bookshop'.'users’ ('id", "balance’, ‘nickname’) VALUES (1, 0.00, 'nicky");
BRF R

ERROR 8216 (HY000): Invalid auto random: Explicit insertion on auto_random column is d
isabled. Try to set @@allow_auto_random_explicit_insert = true.

XEEERTMER, FENIEENIFIEE AUTO_RANDOM HY%I, XEBY, fREM
Mg R EC IR FEIR |

o (T EmANBATERILY, A TiDB FEIR¥IIALAY AUTO_RANDOM B,
XERE AUTO_RANDOM FYiE X
INSERT INTO "bookshop'.'users™ (‘balance’, ‘nickname’) VALUES (0.00, 'nicky");

o RN —TEREISTULY, BBARILUER SET EABTERRAFREE
KA, RIFERRAR, $8E AUTO_RANDOM BY5I,
SET @@allow_auto_random_explicit_insert = true;
INSERT INTO "bookshop'.'users’ ('id’, ‘balance’, 'nickname’) VALUES (1, 0.00, 'nic
ky');
7.1.6 £/ HTAP

£ TiDB A, /A HTAP BENTHRIREBALUERNAITEIMEIE. FIBEMEIN
BUHENIZ4E, H TiDB Bap#ITHIEN—EILRIL. MRFBRECIERGE, 27
FEIARED, Ml EEERTITFRIARINEIFIEM,

7.2 BBHRENE

IETERERUT SQL iEH, BEE&MEIZIES T BUREFEFRSIEHITER:
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e UPDATE: BFEUIsERTHIEIE,

e INSERT ON DUPLICATE KEY UPDATE: BFiENEERE, T8 B —E+
REY, FEHLEIE, IR, AENEEZ T H—RESETHRNBERTER
iEA, XERAETERNE EAE—R(EET ) DR, FEHN
B EALMCERR—ITHRE, BREEH—THE,

7.2.1 EFEZAI
ERRATIEZ ], (REEAESUTEI

o TEARMIRIRERE T B EMIXERE

o FNERTUIBEREABIE, HOIBMIERE. CIER. QIE_"LKZES]

o EFL{HFA UPDATE IBRIEMIIE, FTiENIUE

7.2.2 {£F UPDATE
EEHRPUNMETT, EEFEHTHE WHERE FOH UPDATE iE4), ENEEDEY
HITEH,

FE:

MNMREEEEHAENT, tLIIBBHEEEZTT, BABNARE—R4#

TBNEHN, MESNEENR—29, BRBTEHEMH. ErLd

REMATIER, FREIFTHLILRE, ErISEi=EHKREE51

7.2.2.1 SQL B

1£ SQL %, UPDATE IBE—RENUATHR:

UPDATE {table} SET {update_column} = {update_value} WHERE {filter_column} = {filter_v
alue}

2 R

{table} x5

{update_column} EEHNYIE
{update_value} EEHHLFINE
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B8 iR
{filter_column} | TLEZL AT E2RA0%5
{filter_value} | ILAz& M EIRMTIME

LAY FB/R UPDATE BYfEI SR REE, 4IRS TiDB B9 UPDATE &A1,
7.2.2.2 UPDATE B2 {E5LR%
UTBREMITHNEEEREN— L RETK:

o IRARTEEIEMHIEE WHERE F4a), SR UPDATE &8 WHERE F4], TiDB
REMXNRANAE T

o FEFEMAETEHANEZ)NINE, FRMEEH, XEH TiDB £
EEK/NREIA txn-total-size-limit (BAIAJ9 100MB) , B—R14E 294K
IBEH, BSBUFENEEK GEMNES) , IF-ERENR (RS
%) o

7.2.2.3 UPDATE ¥

RISFEMIFELIR I Helen Haruki, FEELY authors &o {RigBAYME—FRIR id
?g 1: Eﬂﬁf)ﬁ%%mﬁg: |d = 10

£ SQL REREEURBIRAIA:

UPDATE ‘authors’ SET ‘'name’” = "Helen Haruki" WHERE ‘id" = 1;

£ Java REREERRBIRAIA:

// ds is an entity of com.mysql.cj.jdbc.MysqglDataSource
try (Connection connection = ds.getConnection()) {
PreparedStatement pstmt = connection.prepareStatement("UPDATE "authors” SET 'na
me’ = ? WHERE 'id" = ?");
pstmt.setString(1, "Helen Haruki");
pstmt.setint(2, 1);
pstmt.executeUpdate();
} catch (SQLException e) {
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e.printStackTrace();
}

7.2.3 {EF3 INSERT ON DUPLICATE KEY UPDATE

MRIRFERGHYIBIENRP, BUREEMAE—R (FREE2—TE—R) 2%
MR, MESEHE—FKHREIE, FIEA INSERT ... ON DUPLICATE KEY UPDATE ... i&
BHITHNT EH

7.2.3.1 SQL &

1£ SQL A1, INSERT ... ON DUPLICATE KEY UPDATE ... A —f§ N UL TR :

INSERT INTO {table} ({columns}) VALUES ({values})
ON DUPLICATE KEY UPDATE {update_column} = {update_value};

S iR
{table} x%
{columns} EHEANTIZ

{values} FHENRLEFEE
{update_column} SEHMTIZ
{update_value} | EHEFRAILTIEE

7.2.3.2 INSERT ON DUPLICATE KEY UPDATE F{ES2EE

o TEINE—M—EMIR LA INSERT ON DUPLICATE KEY UPDATE, ItHiEATE
MBS E—52 (EIEER) HREY, BB, ERLLER—TH
R, RRSFEM—ITHIE. BEit, RIEEFRIERXE—ITAR, TUFREINY
EBEZ O E—REFRAER INSERT ON DUPLICATE KEY UPDATE &%),

o ERIEFEMNIZRPERLIEA,

7.2.3.3 INSERT ON DUPLICATE KEY UPDATE 5%

Blan, TEEH ratings KRB NBFR XN BFERVTH, WMRBAERTENIEFIE,
B —FTN, WRAPEZITNE, BARZEMRMBZEHITMN.
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IR FEHE A book_id F user_id FIBES EHE, user_id A 1 BIAF, %5 book_id A
1000 BY35E, $THEY 5 2E0TEN,

7£ SQL FEHPBETFN RGN

INSERT INTO ‘ratings’
(book_id", "user_id’, ‘score’, ‘rated_at)
VALUES
(1000, 1, 5, NOW())
ON DUPLICATE KEY UPDATE ‘score’ = 5, ‘rated_at" = NOW();

£ Java FEHBFETNHIRAEIN

/7 ds is an entity of com.mysql.c.jdbc.MysqglDataSource

try (Connection connection = ds.getConnection()) {
PreparedStatement p = connection.prepareStatement("INSERT INTO ‘ratings™ (‘book_i
d’, ‘user_id’, ‘score’, ‘rated_at)
VALUES (?, 7, 7, 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();
}

724 EEH

FEEEHRPZITHEGE, 7% (EF UPDATE, FH{#H WHERE FALNSIEEESE
RV,

BINRIFFEEMAETE O NEZ)IE, BNER—MENR, EXEBRENR
—EBnEkdE, BERIEHEETTM. XERFA TiDB BNFESZA/NREA txn-total-
size-limit (FRIAJ9 100MB) , B—RMEIZHIIEER, KSEFEFEINEEK
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(EMES) , WT=EREAR (RUFES) o (RAILERRFSEIASHEREITFK
SERIR(Eo

KIURH T RS IBEIF BRG], 1Znf)ER T MaE#4T SELECT #0
UPDATE FV4EE, TR E#HT.

7241 IREHEFHEIF

B, RREIEMRBN A ETRF, /E—1 SELECT i, XNMNEIFRVR[E]
B MEAZEEETHNITHERE, EEITENE, EXXA SELECT g, £E
A EFA WHERE FaITIEEEEHNNIT.

7.2.4.2 5lF

BRISTEIERN—FE, FAFTE bookshop MUL#HIT 7T KENBFEIT 7, BREARIR
A 5 DB SFEBEF DX D ERE, KEBFFDEDE 3 DHHb,
FElb, RER 5 2N 10 2l ARERBFTFINXDE,

XBFFEERXS ratings ZAZAT 5 2 HIREHREHTTIE 2 ##(F, BBEM ratings KA
M—1#5, LIETRTREEEWEN T EALLY], PILTE SELECT SR
ZEWBTT, XREP LRSI NITHITZREN, SBAGENEELI,

Bgn, fREJABIB—RA ten_point, EHEZEELA BOOL RIFIFERNZES N 10 734!
AIFRIR:

ALTER TABLE ‘bookshop’. ratings’ ADD COLUMN ‘ten_point BOOL NOT NULL DEFAU
LT FALSE;

=N
bt EE IR EA DDL BRI #HITEIERRIIEINEN, TiDB BIFRE

DDL TFIRE2IEBRELIAITE, JEFILL, THELMFERAR ADD
COLUMN &4,

7£ Golang #, HHEBTHEFEMUFUTRE:
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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()

booklID, userID := updateBatch(db, true, 0, 0)
fmt.PrintIn("first time batch update success")
for {
time.Sleep(time.Second)
bookID, userlD = updateBatch(db, false, bookID, userID)
fmt.Printf("batch update success, [bookID] %d, [userID] %d\n", bookID, userlD)
}
}

// updateBatch select at most 1000 lines data to update score
func updateBatch(db *sql.DB, firstTime bool, lastBookID, lastUserID int64) (booklID, userl
D int64) {

s/ select at most 1000 primary keys in five-point scale data

var err error

var rows *sqgl.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 {
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panic(fmt.Errorf("error occurred or rows nil: %+Vv", err))

}

s/ joint all id with a list
var idList [Jinterface{}
for rows.Next() {
var tempBookID, tempUserlD 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(bulkUpdateSq|, idList...)

return booklD, userlD

}

s/ placeHolder format SQL place holder
func placeHolder(n int) string {
holderList := make([]string, n/2, n/2)
for i := range holderList {
holderList[i] = "(?,?)"
}

return strings.Join(holderList, ",")

}

FIRERP, SELECT IHERINFHITEIR, &=F17EEF 1000 TTREFHE] 10 £

(ten_point /¥ false) FIBBIEHR(E, B/ SELECT EPRIEIFELL E—IR SELECT 454
NERXEREEANEIRE, MLEEE. AR, EAMEEFRNAN, XEH score 7
3 2, #F B ten_point I& A true, FEHT ten_point B X ETETF AL EFHIZRFAR R
BBGE, REEME—THE, SBEEDRT. 8RBT
time.Sleep(time.Second) ¥ FRFEMIZEFEEF 1 7, HIEHEFEHEF SHAZTZH
2R,

£ Java JDBC) 1, #HEFHEREMUTFUTREA:

194



Java Xi3ER4:

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 UpdatelD {

}

private Long bookID;
private Long userlD;

public UpdatelD(Long bookID, Long userID) {
this.bookID = booklID;
this.userID = userlID;

public Long getBookID() {
return booklD;

}

public void setBookID(Long bookID) {
this.bookID = booklID;

}

public Long getUserlD() {
return userlD;

}

public void setUserlD(Long userID) {
this.userlD = userID;

}

@Override
public String toString() {
return "[bookID] " + bookID + ", [userID] " + userlD ;

}
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public static void main(String[] args) throws InterruptedException {
// Configure the example database connection.

// 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("");

UpdatelD lastID = batchUpdate(mysglDataSource, null);

System.out.printIn("first time batch update success");
while (true) {
TimeUnit.SECONDS sleep(1);
lastID = batchUpdate(mysqlDataSource, lastID);
System.out.printin("batch update success, [lastID] " + lastID);
}

public static UpdatelD batchUpdate (MysqlDataSource ds, UpdatelD lastID) {
try (Connection connection = ds.getConnection()) {
UpdatelD updatelD = 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.setLong(1, lastID.getBookID());
selectPs.setLong(2, lastID.getUserlD());
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List<Long> idList = new LinkedList<>();
ResultSet res = selectPs.executeQuery();
while (res.next()) {
updatelD = new UpdatelD(
res.getLong("book_id"),
res.getLong("user_id")
);
idList.add(updatelD.getBookID());
idList.add(updatelD.getUserID());

}

if (idList.isEmpty()) {
System.out.printIn("no data should update");
return null;

T E R

String updateSQL = "UPDATE "bookshop'. ratings™ SET “ten_point’ = true, "+

"score’ = ‘score’ * 2 WHERE (‘book_id’, ‘user_id’) IN (" +

placeHolder(idList.size() / 2) + ")";

PreparedStatement updatePs = connection.prepareStatement(updateSQL);

for (inti = 0;i < idList.size(); i++) {
updatePs.setLong(i + 1, idList.get(i));
}

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 (inti=0;i<n;i++){

}

}

sb.append(i ==07?"(22)":",(2,)");

return sb.toString();
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hibernate.cfg.xml FeE &4 :

<?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</pr
operty>

<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect</propert
y>

<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>

BFRIEARH, SELECT IRERIMFHITEE, &xZiEEF 1000 TTREHE 10 55!
(ten_point /3 false) FIBRVER(E, /KX SELECT #IEFELL E—IR SELECT £ R
NERAEREEZREIE, BHLEEE, A, ERAMETHNAE, FH score 5l
I 2, HEIE ten_point i€ true, TF ten_point WE X B ET I L EFHIEFEE &

BRGE, REEME—THE, SBEEDRT. 8RBT
TimeUnit.SECONDS sleep(1); I EHIEFEE 1 7, Lt EEREFLATS
HIREH R
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T E R

PRERIE

IETIERF £/ DELETE SQL 15A), M FE\EUREEFREIEEITHIER. NRFZEHA

i zuhiil

PRdERERE, RILAE RER T EBURRERY TTL TRk,

7.3.1 EFFIEZ A

ERATTEZ R, RERESZLUTEI:

TEAMIRIEERE T S dE N R B,
FREIEERIUM S, HOIBEUERE. SIBR. QI -RF5.
FIEN IR BT ERo

7.3.2SQLiEE

£ sQL

A, DELETE IBA—RERALLTHR:

DELETE FROM {table} WHERE {filter}

28

R

{table}

=&

{filter}

WS ER LEC SR

ItEAR MR

FE R DELETE WS BEAE, FSX RIS % TiDB B9 DELETE &%,

7.3.3 R{EFLHK

U2

BRI TR EE BN — LR E R

SR TEMIFREDPHEE WHERE F4a], S05R DELETE &H WHERE F4J, TiDB
RRBFRX N RAN A FT T

FEMBFARBITEHANEZ)NER, FRAMEMRR, X2EA TiDB &4
BSEA/NEHIA txn-total-size-limit (BRIAF9 100MB) o
NRIRFEEMIIFRAFIEEIE, 187166 DELETE iB4), MR
TRUNCATE &,
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o EEMEIEEIL
o EZEAMEMPRIUBNZRT, E=ESHERFRITEERNEAT2HE.
B52EMH, XBEEREMRNESY, BLTFEHITER, BS5HERH
TTIRIEERR.
7.3.4 ffIF

BRISEALZPLIMEREREERN, XE7USHEIR, TERFRXEREANRE
rating BY%R#E, %0, 2022-04-1500:00:00 = 2022-04-15 00:15:00 HY%K#E. LAY,
BI{EA SELECT iIBRAIEE FMFRAVEUESR 5L

SELECT COUNT(*) FROM ‘ratings' WHERE ‘rated_at” >= "2022-04-15 00:00:00" AND 'ra
ted at’ <= "2022-04-15 00:15:00";

o FHREIMEBKRT 1 A%, BHEZHEMIF,
FREMENTF 1 A, ASZTEBRGFHITHER:

£ SQL 1, MIBREEERRAIENT:

DELETE FROM ‘ratings’ WHERE ‘rated_at’ >= "2022-04-15 00:00:00" AND ‘rated_at” <=
"2022-04-15 00:15:00";

£ Java B, MIBREERYRGIGOT:

// ds is an entity of com.mysql.cl.jdbc.MysqglDataSource

try (Connection connection = ds.getConnection()) {

String sql = "DELETE FROM "bookshop. ratings’ WHERE ‘rated_at’ >= ? AND ‘rated_at
NP

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.getTimelnMillis()));

calendar.set(2022, Calendar.APRIL, 15, 0, 15, 0);
preparedStatement.setTimestamp(2, new Timestamp(calendar.getTimelnMillis()));
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preparedStatement.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();
}

7£ Golang #, MHIBREHERIRFIGOT :

package main

import (
"database/sql"
"fmt"
"time"

_"github.com/go-sql-driver/mysql"
)

func main() {
db, err := sql.Open("mysqgl", "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, O, time.UTC)
endTime := time.Date(2022, 04, 15, 0, 15, 0, O, time.UTC)

bulkUpdateSql := fmt.Sprintf("DELETE FROM "bookshop'. ratings' WHERE ‘rated_at™ >=
? AND ‘rated_at <= ?")
result, err := db.Exec(bulkUpdateSq|, startTime, endTime)
if err = nil {
panic(err)
}
_, err = result.RowsAffected|()
if err = nil {
panic(err)
}
}

7£ Python &7, MIFREHERYRGIGOT:

import MySQLdb
import datetime
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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 'rate
d_at’ <= %s"
affect_rows = cursor.execute(delete_sq|, (start_time, end_time))
print(f'delete {affect_rows} data’)

AE:

rated_at FEZ 9 HERFNAT ()28 R FEY DATETIME 28!, {RRILUAANETE
TiDB R7EHY, FEA—IFEE, SHNXFEX, M TIMESTAMP 2£E!, &
SFREFE—INEE, MTTERAEMNNXEER, BRARMNEEZFER S,

546, M MySQL —#¥, TIMESTAMP $EIEEISZ 2038 FnFAIRME, 3
RIFMHENEKRT 2038, EIN(FEF DATETIME FE,

7.3.5 HEEEFEEM

7.3.5.1 TiDB GC #4l

DELETE IBAIE1TZ /G TiDB FHIAEILZIMIBREUE, M XL IBEIME AR, 52
[5%54F TiDB GC (Garbage Collection) KBFIEFABEENIHEIE, Fit, 1RHY
DELETE iBA) H# A ENR VR E,
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TYER

GCTERUABCER, 710 o#iAk—R, B8R GCEHRHEL—1&RAN
safe_point fYBY[E] =, XM AYEIRBIRESE, MAZBHRERE, ik, TiDB A
MR eI HRIEHITIERR.

GC WEFKLIARNAT O RERIT, 155%F GCHHIENT 7 EEIFMAR GC
B

7352 BHAIHER

TiDB EAEMAIHE BRRERSIMNER, Hit, EAMEBNKRERFZE, R
BRI SERS I EENERNBRAE. (REIUERFRERNE, BMAT
58. ALl TiDB LB UEERNSIHE S KIRM SQL MEREM K.

7.3.6 HtEMIFR

EEMBRRAPZITIVEIE, BIERR DELETE ~3l, HAEER WHERE FaLEIEEEM
PRAVERSE,

BINRIMFBEMFAET BWAHNES) WBdR, BER—MNEN, SREBIN
fr—EBEdE, EEIRFREERTEM. XZ2E N TiDB £ENESK/NREIA txn-
total-size-limit (FRIAJ9 100MB) o RAJLATERERF SR (e A TEIF K STh IR Eo

KRR T RS 4RO IBEIFMIBREY RG], ZRGER T RA0{A#1T SELECT A0
DELETE B4R &, SertiEifR.

7.3.6.1 RS EMIBRTEIR

TERBIN SN ASBYEIR R, YRS — DELETE i54), {5 WHERE FALITIERE
MIBREYTT, FER LUMIT PREISEIRINFRAVERIER 2o

7.3.6.2 #t=MpRGF

RIERIMESFENBIERA, &4 7 US5HEiR, FEMFFXERERNETE rating BY
3R, 5140, 2022-04-15 00:00:00 & 2022-04-15 00:15:00 B9%kIE, FHHETE 15 H5h
A, BT 1 AEEEWE N, EHEEREIRRIFREY S TR :
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£ Java B, HEREFREFRIUNTUATRA:

package com.pingcap.bulkDelete;
import com.mysql.cj.jdbc.MysqlDataSource;

import java.sql.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.

// 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 (MysqglDataSource ds) {
try (Connection connection = ds.getConnection()) {
String sql = "DELETE FROM "bookshop'.'ratings’ WHERE ‘rated_at’ >= ? AND 'rat
ed_at’ <= ? LIMIT 1000";
PreparedStatement preparedStatement = connection.prepareStatement(sql);
Calendar calendar = Calendar.getinstance();
calendar.set(Calendar.MILLISECOND, 0);
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calendar.set(2022, Calendar.APRIL, 15, 0, 0, 0);
preparedStatement.setTimestamp(1, new Timestamp(calendar.getTimelnMillis()));

calendar.set(2022, Calendar.APRIL, 15, 0, 15, 0);
preparedStatement.setTimestamp(2, new Timestamp(calendar.getTimelnMillis()));

int count = preparedStatement.executeUpdate();
System.out.printin("delete " + count + " data");

return count;

} catch (SQLException e) {
e.printStackTrace();

}

return -1;

}
}

FRERAR, DELETE &xZMIBR 1000 1TAFE]EE D 2022-04-15 00:00:00 Z 2022-04-15
00:15:00 AYERHE,

£ Golang &, HEMFEFEMTFUTRA:

package main

import (
"database/sql"
"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()

affectedRows := int64(-1)
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startTime := time.Date(2022, 04, 15, 0, 0, 0, O, 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(bulkUpdateSq|, 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

}

FRERH, DELETE &xZMIBR 1000 1TAFE]EE D 2022-04-15 00:00:00 Z 2022-04-15
00:15:00 FYERIE,

7£ Python B, HEREREFERMUTFLUTRA:

import MySQLdb
import datetime
import time

connection = MySQLdb.connect(
host="127.0.0.1",
port=4000,
user="root",
password="",
database="bookshop",
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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_sqgl = "DELETE FROM "bookshop'. ratings” WHERE ‘rated_at’ >= %s AND 'r
ated_at’ <= %s LIMIT 1000"
affect_rows = cursor.execute(delete_sq|, (start_time, end_time))
print(f'delete {affect_rows} data’)
time.sleep(1)

FRERAR, DELETE &xZMIBR 1000 1TAFE]EE /D 2022-04-15 00:00:00 2 2022-04-15
00:15:00 HYER3E,

7.3.7 IEESHEMBR
TiDB £#F3EE 5 DML iIEG)45 14,
7.3.7.1 (EAREIR

EERIFESHEMERET, BAFARIRIFES DML IER, FESHENR, &
FRRLEHESHNEREFE. REEARH, BEttESRELEGR TRMEENS A
o

FEERAIRES, FERAIG, SN, EARENIEFESHE, TIRIEFENS
SBTENRR (MHEEEXF) -

7.3.7.2 IFHRSHEMRER SQL IEE

IESESHEMIFRRY SQLIEEIT:

BATCH ON {shard_column} LIMIT {batch_size} {delete_statement};
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24 A
{shard_column} =S EMBRIXIH T

{batch_size} EESHEMPRAIEHREK )
{delete_statement} MERIER)

MY B TRIFESHEMFNEBERZL, FHAXEASE TiDB #Y3FHESS DML IE
Ao

7.3.7.3 FESHEMFRER A

U EFHEMRGFHRAE, AIERMUT SQL Ba#HTIEESHERRR:

BATCH ON ‘rated_at’ LIMIT 1000 DELETE FROM ‘ratings” WHERE ‘rated_at™ >= "2022-0
4-15 00:00:00" AND ‘rated_at’ <= "2022-04-15 00:15:00";

7.4 {6/ TTL (Time to Live) FEHAMIES T HAERIE

Time to Live (TTL) {2t 7T 1TR SN E S A EBIEHIRIE, @I ARIKE TTL B4,
T FIERER LA RISt B e B H IR RTAT EREEE, thIhRErE—LimsrI L
BUTAEETE. BAIEEE

TTL B pER =R

o TEHAMIPRISIERD. FERIULIZR
o TERMIBFAFERHNALEITR
o BnifERITERFELSER

TTL TN EGREAEMELES A HMNEIET, &EBAF AR B NE B
FRENHIE. TIL SURANRA, HERMDEZRRRESEIARED TiDB Server
TRE, FTHTHRGE, TTL HFRRIEFFE SRR ENSMIPR, Rt ED
FEIEIIT , BEPIRMATUREERX ZEN—EREIRIEIITHRNEE, HBIHE
BHIFMW/E & R EBESHBR.
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7.4.13i&%

{RB] LL3E@E CREATE TABLE BY, ALTER TABLE iIBaREZE KA TTL IHAE,

74.1.1 QRS TTL BMRIR
e BIE—IEE TTL BRI

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) TTL = ‘created_at” + INTERVAL 3 MONTH;

FEMFIFRIERT —IKR t1, HIEET created_at A TTL BIBTIE]F, REX
IERIERTE, FERY, BiFXEiE INTERVAL 3 MONTH I8 T XRPITHNRKRE
JEBYIEIN 3 N A, B T KA ERERE S 1T 2 R iR

e 1ZE TTL_ENABLE B4R B XA BIE L EIEIEIThEE

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP

) TTL = “created_at’ + INTERVAL 3 MONTH TTL_ENABLE = 'OFF"

NS TTL_ENABLE #ISE R T OFF, MBMEIZE 7 EHM TTL £, HEiRt
SEMBETESEE, HF—MEE7T TTL BMEMR, TTLENABLE 7EHk

BERMHTEIAN ONG

o HAT5 MySQL FR, REAILUERFREEERIZE TTL:

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) /ATt TTL = created at™ + INTERVAL 3 MONTH TTL_ENABLE = 'OFF"*;

£ TiDB Mi5H, AR TTL BMMERIEARELE TTL @F N, £
MySQL I$iﬁ.q:l’ %Eﬁblu\%lipq:lﬂ’]m{ﬁ\"’ #ﬁULi E’J'IEEO
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7412 BRI TTL B
o (BERMYTTL BE:
ALTER TABLE t1 TTL = ‘created_at' + INTERVAL 1 MONTH;
FEMNBAEZIHMENERE TTL BMNR, BZRFA—KIETILHRAR
inTTL B 1%
o FYREZN TTL 2RHY TTL_ENABLE {&:
ALTER TABLE t1 TTL_ENABLE = 'OFF’;
o JARR—IKRIPAE TTL BI1%:
ALTER TABLE t1 REMOVE TTL;

7413 TTL FIEHERB M EIAE
TTL AT A EIBEE R BN E—EER. U TEMmMHE W ARSI :

o {5/ DEFAULT CURRENT TIMESTAMP X35 EFE—FIMEIAE NIZITHICI RS
18], HEX—FEN TTL ESE%, eIZNEREE 3 BRI #Hirc
yapus:izi
CREATE TABLE t1 (

id int PRIMARY KEY,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
) TTL = ‘created_at’ + INTERVAL 3 MONTH;

o IBEE—FIMNBAENIZITHCIZEN BIZ EFhETE], FHRAX—FI{ER TTL
BSIE)%!, BIEERYa)a EHEYIEEET 3 N NEIRIE AR IC 9T
CREATE TABLE t1 (

id int PRIMARY KEY,
created_at TIMESTAMP DEFAULT CURRENT TIMESTAMP ON UPDATE CURRE

NT_TIMESTAMP
) TTL = ‘created_at” + INTERVAL 3 MONTH;
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7414 TTL &R

TTL AT AFIERG—EfER, RRREEME LI, Fign:

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;

EREBARHELL expire_at FIRIEIZHARSB], FHEIESREFKISE, NRZE
BlA, W 5XEdH, F7A% 30 RiedH.

TTL i&R] LAFD JSON 28 —EER, FIi0:

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;

7.4.2 TTL 2

HFEKIGET TTL BMEMNER, TiDB NESEHAEESES K EIRET AR
B, {REJLUEITL5RISE TTLJOB INTERVAL BB ENXESWHITELEE, tbin
B TEMNEEEEBBESIEENSE 24 /N\RHIT—R:

ALTER TABLE orders TTL_JOB_INTERVAL = '24h’;

TTL_JOB_INTERVAL BYERIAERE 1ho

T TTL (E530T, TiDB 2ETF Region WHEBRIFDNRS 64 N FES. X

LY EFEZSW D REIARER TiIDB T2 T, (RAILBTIRERAT S
tidb_ttl_running_tasks EFEHIEENEEEHEBTHITHY TTL FESEE, A, FHIE
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FRERE TTL ESE A USSR D N FES. BSZE ARG T LR TTL
ESTRERIF -

WNREE I TTL ESHIRIT, BRT AT LUK EREM TTLENABLE='OFF' 7b, tHATLA
BHIGEEHTE tidb_ttl_job_enable XIFAEENEEERY TTL ES AT,

SET @@global.tidb_ttl_job_enable = OFF;

ERLEGET, (RAUgERERATFESRANENNEEBRNAEGSN TTLES
AT LIS E /T = tidb_ttl_job_schedule_window_start_time 1
tidb_ttl_job_schedule_window_end_time 338 ERYIEIE O, Lbad:

SET @@global.tidb_ttl_job_schedule_window_start_time = '01:00 +0000";
SET @@global.tidb_ttl_job_schedule_window_end_time = '05:00 +0000";

RIBHRAUE UTC BHEIRER 1 238 5 21 TTL £5. BIAER TRIETE]
HOIEE 5 00:00 +0000 F) 23:59 +0000, BIAIFFTAEREREMESRIAE,

7.4.3 TTL BY=T ;M4

TiDB SRERYREE TTL RE1TEHMER, H1E Grafana Rt T HAXIETRAY TR LE
/o FREILATE TiDB -> TTL MEIR FTEEIXLERE R, IBIFFEN TiDB EE KT
FRIFAR B9 TTL #B53

@R, AILLUES U T=MRARRR TTLESHITHNESEE!

o mysqltidb_ttl_table_status RABE T FIE TTL RE L—XMITEETHRITHY
TTL TEQE,J'L: o LXEI:':I_'??%{EJ:

TABLE mysql.tidb_ttl_table_status LIMIT 1\G

kkkkhkkkhkkhhkkhkhkkhhhhkkhkkhhkkk ‘] FOW FFFHFHxEA kkkkkkhkkhkkhkkhk *kk*k

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)

HP%| table_id 53X %R ID, 1M parent_table_id IR ID, 5
information_schema.tables &RHAY ID X, WIRRBAEIXE, N table_id
5 parent_table_id 22H%,

5l {last, current}_job_{start_time, finish_time, ttl_expire} 53 BUFEIR 7 id EF1 7]
TTL ESB9FRETIE). AR BIFIHARTE], last_job_summary FiA T £
—RITL EZBRITER, EES1TE. RIN1TE. KKIT4.

mysql.tidb_ttl_task RABEE T IEEHRITH TTL FES. 240 TIL ESSHIR
DAZNFES, ZRPIERT EERITHXEFESHERS.

mysql.tidb_ttl_job_history RAVIEE T TTL ESHIITHE. TTIL EZ2HHAE
IEREWRE 90 Ko U—1T79651:

TABLE mysql.tidb_ttl_job_history LIMIT 1\G

kkkkkkkhkkhhkkhkhkkhhkkhkkkhkkhkkkk 1 row kkkkkkhkkkhkkhkkkhkkkhkkkhkkkhkkhkkx

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,"t
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otal_scan_task":63,"scheduled_scan_task":63,"finished_scan_task":63}
expired_rows: 9588419
deleted_rows: 9588419
error_delete_rows: 0
status: finished

Hrh%l table_id 57X 3R ID, [ parent_table_id A& ID, 5
information_schema.tables ZRAHY ID X7, table schema. table_name.
partition_name D HIFT N RIREIRBE. KB TXRo create_time.
finish_time. ttl_expire 23 5IZRR TTL ESHIEIERRTIE]L. £55RBY[BIFN S HARY
18], expired_rows 5 deleted_rows R/ id BT 7405 R IO BREVIT L

7.4.4 PR\ HIEESIETIB TARSM

TTL IRERENS S TiDB B9EHS. &1, METRA—RER.

THEH RIEREhRA WiAH
Backup & Restore (BR) v6.6.0 mER2SBahEEN

TTL_ENABLE BH4i&E R
OFF, XM TTL, X#EaI LR
LF TiDB &R E FS BN
PRI ARSI, LEERMRBREF
HEHESE TTL_ENABLE B
MREHABEZ RN TTL

TiDB Lightning v6.6.0 ENBNRXRDE TTL B,
S BEGIERM TTL_ENABLE
BHi&E N OFF, X TTL,
XA LA LE TiDB XS NG
I BPABRIS HARY SR,  tEESR
REFMEMLE
TTL_ENABLE B4 REHFTE
BIERM TTL

Tiche vi00 L TTL B R SRS ET
Mo Eilt, ATPHILESH
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TERR RIRFAEhRZ WA

B%, TiFEREY TTL_ENABLE
BIEFHERIRERN OFF,

7.4.5 ST HRIBEFER MRS

FHEE R

A

FLASHBACK TABLE

FLASHBACK TABLE IEAI&EE R TTL_ENABLE B4
sBHigE /9 OFF, X#FrILAFALE TiDB £ FLASHBACK /3L
BOPRIT HAR$B, LB R R EFhEMLE
TTL_ENABLE B¥REFABE RN TTL,

FLASHBACK DATABASE

FLASHBACK DATABASE 213§ &% TTL_ENABLE
EsaHIZE S OFF, XETILABALE TiDB £ FLASHBACK
[E 3L BRI HREY 2B, B EFEMELE
TTL_ENABLE BHREFABE RN TTL

FLASHBACK CLUSTER FLASHBACK CLUSTER &3 TIDB_TTL_JOB_ENABLE %
ST =158 N OFF, FNERA TTL_ENABLE B4 EFREFER
=

7.4.6 {EFRPRE!

Bai, TTLREEELUTRS:

o FAWEIRRERLIRE TTLEY, SFFtIREERNE2FIITR,

o BE TIL BMNRAZFHENIMEARERBEMERSIA,

o MRIUEFRASHALIEIBIMRMIER, SHALIEWMIFRRIASEEUR TR a8 1R A
SHIREERRMIBEEE O,

o WTHEARKRSINRK,

e

NEFHEUTHEHRE TTIL ESRORS I FE

o ERWEESERNFTINBHEH_HHFATRRE, H, —i#
HF AR T B T E/ LM
= CHAR(N) CHARACTER SET BINARY
= VARCHAR(N) CHARACTER SET BINARY

= BINARY(N)
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= VARBINARY(N)
= BIT(N)
o FRJEESTFENEJINFRIENRN utfs IHE utfsBmbs, BHIEM
NIIZEH utf8_bin. utf8émb4_bin ZZ& utf8mb4_0900_bine
MFEREFINFRIEXREZ utfs E utfsmbs IR, XEIRIE ASCI
B MFRFHEE#E T FESIFS .. MRAENEREIEHEBD ASCI &1
2%, TIREREMESIFN Y.
MFAZIFRD TTL FESHR, TTLESREEE— TiDB T a LRIAF
H1T. LERTINRRPIEIBERK, TTIL ESHRITAESTREE,

7.4.7 BRI

A FIETIERETRE R R EIR, RERRFHIESEENRE

£ Grafana TiDB EMRH, Y5#FI0 TTL Insert Rows Per Hour IBR T Ail—/\BT 2
HiFNEIBEVEE, MENEY TTL Delete Rows Per Hour 125% 7 1—/\BY TTL
£35S HERIPRIEIE S E. S0R TTL Insert Rows Per Hour KHAEF TTL
Delete Rows Per Hour, BBt NRVEE S TRIPRIVEE, SIESERSLE
F. fFlan:

insert fast example

BEFEIRNE, BT TTIL A FeeRIEBURI RIS, BISriiENEE
KRR TTL ES A SWMER, WHEERERA TTL MEREVERERT
HNRVERE, BARBENAA TTL WER—EDI8, FEESAEBERDH.

gn{aTFI B TTL (RS3ROSR IR 2 MIFR?

YRZREMRA TTL Scan Worker Time By Phase 55 TTL Delete Worker Time By
Phase 55T, UNR scan worker &&F dispatch IKSHIBTEIBEALLL, B
delete worker /Db TF idle IKZ, BBAWLAA scan worker 7EE45F delete
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worker SeRHIBR T4, WNRUBYERFZRMARRANTN, ATUEERS
tidb_ttl_delete_worker_count 3 =MIBRAY worker =2, f590:

Scan Worker Time By Phase Delete Worker Time By Phase

108

scan fast example

52 3F, AR scan worker R0 TF dispatch BIIRZS, H delete worker
KHRRMTF idle PYER, BBAIRBA delete worker [(NE&, B scan worker 71T
kR, f5l9n0:

delete fast example

TTL ESFHEESHFRN S SNSERE. BIELHEHEXR, FUS—T
ZIFEIE D RERARIEIEHITH TTL Job 1B . AP ELUESEIRR
mysql.tidb_ttl_job_history RF¥ETE—BIZIEITHY TTL Job I MZME—3KR,

o YAIEIEACE tidb_ttl_scan_worker_count 1 tidb_ttl_delete_worker_count?

1. AIASERE “WEIHIE TTL ESRESEEEMR? ~ RE
FEFEF tidb_ttl_scan_worker_count X2 tidb_ttl_delete_worker_counto
2. N TiKV FEMER S, IEF tidb_ttl_scan_worker_count BEBSME TTL
ISR EEMHE,
BT ISR TTL worker MERSERIRANIES, FRLIFELRSNE TiDB
B9 CPU K5 TiKV RS CPU FHRE, IRIEFAEZSMNER (5
ENNE TTL, RIBFERD TTL WEMIERAEME) FiFEE
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tidb_ttl_scan_worker_count 5 tidb_ttl_delete_worker_count, MMIEF TTL 3
EFOMBRENIERVIREE, SRR TTL S 3T MERERIRZ M,

7.5 T4 IRIES)

M EEAE— S 2 MUE SRR SQL B TERKEER, Bik sal
ERSSHHTTHE. TUBETIER SQLiEaM:

2 AASHIEAEENE, FLUEST SOl E AL ERIRK,

ERE: EAIEETE TiDB I TSchEh, BRERTRFEEGESY, HE7T
5eEE SQL M. HHE SQL AT AT &R UKL H.

s

EREBONAEFFR, SQLIEAZALRKNEN, AILUERBRD sQLiEAFR
ERENNARFNHIEESA, FIUERMAEEARRELRZ—

7.5.1 SQL &%
ETHRENBOE. FEHENRBBRFAEETN SQL B,

7.5.1.1 QIETAIEER

PREPARE {prepared_statement_name} FROM '{prepared_statement_sql}’;

28 1P

{prepared_statement_name} AN IBEEZ TR

{prepared_statement_sql} | FIPIEF) SQL, M E TS SRR

{RE]Z& & PREPARE EAHFEBEZER,
7.5.1.2 (AT IEED

FMEEGXAIERRARTEF NS, Fit, FhEH SET BaRETER,
it EXECUTE 1Ea A B4 BB,

SET @{parameter_name} = {parameter_value};
EXECUTE {prepared_statement_name} USING @{parameter_name};
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354 iR
{parameter_name} RR&%4
{parameter_value} BrRa#%E
{prepared_statement_ IREGRR, TFCIETIEIEGPEXHRFIF—H
name}
fRA]&EE EXECUTE BRIRBEZER,
7.5.1.3 HHBRFULIEIE R
DEALLOCATE PREPARE {prepared_statement_name};
354 iR
{prepared_statement_ WAMBIF DRI, BROIETLNIEELPENXMZT—H
name}

{RA]Z& A DEALLOCATE BARBEZER.

7.5.2 ffIF

AT UERTAEIEM, SEREITHIETNENEBIER M7 RHR6,
7.5.2.1 ERH

fFlan, FEEIM Bookshop WA &, id A 1 BEEE.

/A sQL &infl:
PREPARE "books_query’ FROM 'SELECT * FROM "books’ WHERE "id" = ?';
BITERN:

Query OK, 0 rows affected (0.01 sec)

SET @id = 1;
BITERNA:

Query OK, 0 rows affected (0.04 sec)
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EXECUTE "books_query’ USING @id;

BITERN:

R o R B e P +--mmm-- B +
|id | title | type | published_at | stock | price |

R o R B e P +--mmm-- B +
| 1 | The Adventures of Pierce Wehner | Comics | 1904-06-06 20:46:25 | 586 | 411.66 |
R o R B e P +--mmm-- B +

1 row in set (0.05 sec)

fEF Java EIERAI:

/7 ds is an entity of com.mysql.ci.jdbc.MysqlDataSource
try (Connection connection = ds.getConnection()) {

PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FR
OM “books” WHERE ‘id" = ?");

preparedStatement.setLong(1, 1);

ResultSet res = preparedStatement.executeQuery();
if('res.next()) {
System.out.printin("No books in the table with id 1");
} else {
// got book's info, which id is 1
System.out.printin(res.getLong("id"));
System.out.printIn(res.getString("title"));
System.out.printin(res.getString("type"));

}
} catch (SQLException e) {

e.printStackTrace();
}

7.5.2.2 NI

BEEIEH books & A, FEIEN— title 73 TiDB Developer Guide, type /3
Science & Technology, stock /3 100, price /3 0.0, published_at /9 i N\AY L FiETE] BY4S
FEER, FEIEMRE, books REVEFEEE AUTO_RANDOM B, THIEE
Eo WRIFMIBNEIEERT#E, AILUEENZUE—T THREZSHIBIANNEXE
Bo
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fER SQL ANKIERAIWT:

PREPARE "books_insert' FROM 'INSERT INTO "books™ (title’, ‘type’, ‘'stock’, ‘price’, "publis
hed_at’) VALUES (?,?,?, 2, ?);"

BITER A
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();

BITER A
Query OK, 0 rows affected (0.04 sec)

EXECUTE 'books_insert’ USING @title, @type, @stock, @price, @published_at;
BITERN:
Query OK, 1 row affected (0.03 sec)

fEF Java HENBUERGIGIT

try (Connection connection = ds.getConnection()) {
String sql = "INSERT INTO "books’ ('title’, ‘type’, 'stock’, ‘price’, ‘published_at’) VALUES
(,2,2,2, "

HY B A

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().getTimeln
Millis()));

preparedStatement.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();
}
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A[UEE], JDBC BIFERTMEBEGNEGRAR, MAEMENBEFEF)
FRMAEEGNEE. F/H. Bkfr%E. EEEFEENZE, ER TDB %A MySQL
Y, EFRFIHEER MySQL JDBC Driver 8953127, HERIAREHIEFE B
NP EIEEIRT, MeEfRAEFmNTGIEEN, (MBEEXFUTEREM, Xk
37£ JDBC T TiDB IRZBIRTIMEE AN R, NEMNERAZRE THRERLE:

S8 3z HEI=R WEFECE
useServerPrepS | REMGRARSHABTLEE | ERBZRERML true
tmts B34S B AR
cachePrepStmts | Z iR EEIANEER | useServerPrepStmts true
=true B
prepStnr?tC.ache MAEEGRAKND (BN | MMEEBGAT 256 | FHELFRFIEED
SqlLimit 256 ) 7R KNG
prepStthache T IRE A RAREFHE FEEAHMERT | BEHFFAIEER
Size (8134 25 %) 25 %8 HERE

TR e — MR AREA TR JDBC EEFRIHRECE, L Host: 127.0.0.1,
Port: 4000, FBF:root, 5. =, ERINEIRE: test .
jdbc:mysql://127.0.0.1:4000/test?user=root&useConfigs=maxPerformance&useServerPre

pStmts=true&prepStmtCacheSqlLimit=20488& prepStmtCacheSize=256&rewriteBatchedS
tatements=true&allowMultiQueries=true

RERIUEERENT T, KEEREFETBALUE:R TERHEM IDBC 5
Ho

BX Java WEERGI, AISH:

o FE\#IEEF JIDBC BIfEE CRUD N FHTER
o FHIHEREM Hibernate BYfEI 8 CRUD N TR
o {5/ Spring Boot M B EitEZE N FATZ R+
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8 FRHEIREN

8.1 PREIf

EXNEH YD, BHATBNAER SQL R EEREHRISEHTE,
8.1.1 & ZHi

TEEELE Bookshop XN FIRERF AT TiDB MISIRE RS BFF 4.
GERRAETN 2, RREMUTESIE:

1. ¥g% TiDB &8¢ (HEFERER TiUP) .
2. S\ Bookshop [ FRTERFHIZREMFIRGIEIE.
3. E#F TiDB,

8.1.2 (HEMNEIS

£ Bookshop N FTRFHIEIEE YA, authors RIFM T ERITHNERMEE, AL
1834 SELECT ... FROM ... B EUE MEIEE S A EH &

7£ MysSQL Client FEZFinf NFHHITUT SQL B!

SELECT id, name FROM authors;

MIBERNT:

ettt e e +
| id | name |

Fommmm e o +

| 6357 | Adelle Bosco |

| 345397 | Chanelle Koepp |
| 807584 | Clementina Ryan |
| 839921 | Gage Huel |

| 850070 | Ray Armstrong |
| 850362 | Ford Waelchi |

| 881210 | Jayme Gutkowski |
| 1165261 | Allison Kuvalis |

| 1282036 | Adela Funk |
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| 4294957408 | Lyla Nitzsche
oo o +

20000 rows in set (0.05 sec)

£ Java BEEH, AILUBIAEHE— Author 3RE M UAIEREENEMER,
RIEHIERV AN EETEEM Java 1B HPIER S GRS E KT N AYER
#E, flan:

fER Int RETEEFMW int LERATERIE.

fEF Long KRBT ETFIX bigint ZERHIEIRE,
R Short KBV BTFIN tinyint ERIAVERIE,
R String REILETF I varchar REIRTERIE,

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 {
/7 Omit initialization of instance variables.

public List<Author> getAuthors() throws SQLException {
List<Author> authors = new ArrayList<>();

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.setld(rs.getLong("id"));
author.setName(rs.getString("name"));
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authors.add(author);

}
}

return authors;

o TMEHREIUEEEEZZE, RETLUET conn.createStatement() IEA BIE—1
Statement SEFIFT R,

o JAIEIAR stmtexecuteQuery("query_sql") J37AE TiDB K —MUIREEIEIE
Ko

o MIEEEREIMNEALERRFSFME ResultSet B, BILIEF ResultSet IR
B LU IR [B145 R AR B LE RIS RY Author EXT R HH,

8.1.3 MWERH#ITIHIE
EHRINERIEES, BRAFRHM2EERN? ATLUSET WHERE BAXEIHR
ERHITIE, NMZIEEE NS

Ban, BMEEHRRSERLGFIHEE 1998 FHERER:

£ SQL #, AILAEA WHERE FalRINTmIEAI &4 :

SELECT * FROM authors WHERE birth_year = 1998;

3FF Java FERFFMIE, AILUEEE— SQL RAMEFESSHEEEE 85K,
BEHHHEE sQL BaEPhiFR—MAE, BR ERR—NFNER,
NE=HLN ARG REERN SQL JF AKX,

ERIBX KBRS, WiZfERA PreparedStatement B ERY Statements,

public List<Author> getAuthorsByBirthYear(Short birthYear) throws SQLException {
List<Author> authors = new ArrayList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
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SELECT * FROM authors WHERE birth_year = ?;

)

stmt.setShort(1, birthYear);

ResultSet rs = stmt.executeQuery();

while (rs.next()) {
Author author = new Author();
author.setld(rs.getLong("id"));
author.setName(rs.getString("name"));
authors.add(author);

}

}

return authors;

8.1.4 MEREITHF
fi£F3 ORDER BY 1EA)A] LU B A4S FRIRIRHIEE R 5 TV THERF

BIan, =TLGEE TEAY SQL IBEAXT authors FRAVEMIEIRER birth_year 1T
(DESC) HiFr, MMSEIRFEIEXTIR.

SELECT id, name, birth_year
FROM authors
ORDER BY birth_year DESC;

public List<Author> getAuthorsSortByBirthYear() throws SQLException {
List<Author> authors = new ArrayList<>();
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;

)i

while (rs.next()) {
Author author = new Author();
author.setld(rs.getLong("id"));
author.setName(rs.getString("name"));
author.setBirthYear(rs.getShort("birth_year"));
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authors.add(author);

}
}

return authors;

EMLERITT:
e ECEEEE R e R +
| id | name | birth_year |
o T o +
| 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)
8.1.5 [REIENERHUE

YNRAEE TiDB FR[EIFRDEER, FILMER UMIT IBARHIEIBLERIREIAVICR
o

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 ArrayList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
SELECT id, name, birth_year
FROM authors
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ORDER BY birth_year DESC
LIMIT ?;
)

stmt.setint(1, limit);

ResultSet rs = stmt.executeQuery();

while (rs.next()) {
Author author = new Author();
author.setld(rs.getLong("id"));
author.setName(rs.getString("name"));
author.setBirthYear(rs.getShort("birth_year"));

authors.add(author);
}
}
return authors;
}
BWERINT:
Fommm e oo o ee +
| id | name | birth_year |
Fommm e oo o ee +
| 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 |
o TR R TR o +

10 rows in set (0.11 sec)

WBEMBRERLERRELI, 7EEA UMIT B92E, TINRERE4ERE, X2
TiDB X LIMIT FAFITMIERIESR, (REILUEE TopN A Limit FHEHET THE

ST,

228



Fil 2R
8.1.6 Ra&if

NRIAEEERIERARIER, MAZEDIE, (R LUBEER GROUP BY 15
AEEGREGRI, WE— I REEWRENFNBENREEBRE— BTN T

fi#o

e, fREZEANEMPLEFEHENFRILRS, RALBFREREEKRER
birth_year #1704, ARDHFHEISFHENERBE:

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 ArrayList<>();
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;

"

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;

EMLERITT
oo mmmmm e +
| birth_year | author_count |
oo mmmmm e +
| 1932 317
| 1947 | 290 |
| 1939 282 |
| 1935 289 |
| 1968 | 291 |
| 1962 | 261 |
| 1961 283 |
| 1986 | 289 |
| 1994 | 280 |
| 1972 | 306 |
o o +

71 rows in set (0.00 sec)

BRT COUNT K%K, TiDB EZ#F7T HME SR, #5155 %E GROUPBY BS
BRI

8.2 ZRIEIEEN

R&HR, NABFREEE—TEWIPERRIZKRIVKE, XTRATLOED
JOIN IBERE IR E 2 SRR BV EIEH S E—iE,

8.2.1 Join &Y
LIS FARGR Join BUEREZERY,

8.2.1.1 Ni%E#Z INNER JOIN

IR AVIERE R RO ILECERZ R A RY1T,
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Flan, MEMNERE IRZSHENEREE, TERBEXREMEE R authors 558
{E& &R book_authors H1T1EE,

INNER JOIN

—,

table 2 /

ZTEN SQLIEBAIEFR, BIXEF JOIN FEHER LR authors FIHR
book_authors BIEIETTIARIEZN A N HITIERE, EERHN aid = ba.author_id,
BAEENERESPRIABEREEEFHNIT. RRE—MMEREEREID
EfFIHEE, ABAMIE authors RAFERFEL ERMEEZFMY, Rt F=HR
EEREST,

SELECT ANY_VALUE(a.id) AS author_id, ANY_VALUE(a.name) AS author_name, COUNT(b
a.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;

Inner Join

EHERWT:
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| author_id | author_name | books |
oo R +-mmmm- +
| 431192671 | Emilie Cassin | 7|

| 865305676 | Nola Howell | 7|

| 572207928 | Lamar Koch | 6]

| 3894029860 | Elijah Howe | 6]

| 1150614082 | Cristal Stehr | 6]

| 4158341032 | Roslyn Rippin | 6]

| 2430691560 | Francisca Hahn| 6 |

| 3346415350 | Leta Weimann | 6]

| 1395124973 | Albin Cole | 6|
| 2768150724 | Caleb Wyman | 6|
o o +omm - +

10 rows in set (0.01 sec)

£ Java FREZAVRAIAT

T E R

public List<Author> getTop10AuthorsOrderByBooks() throws SQLException {
List<Author> authors = new ArrayList<>();

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, COU

NT(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;
)
while (rs.next()) {
Author author = new Author();

author.setld(rs.getLong("author_id"));

author.setName(rs.getString("author_name"));
author.setBooks(rs.getint("books"));

authors.add(author);

}
}

return authors;
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8.2.1.2 &£5M%#£ LEFT OUTER JOIN

EINEESROIERPIFAEHIET, URARSPEBLRERZGNE, MR
EAERIFLENEIREBILACRTT, MEEMA NULLER.

LEFT OUTER JOIN

Left Outer Join

F—ERRT, REERZKEKTREIENEN, ERATFERNTHEERE
FHMSBEIEEZ )

5140, 7£ Bookshop MARIETI, RERT—THEFINTDHSEMBFEYIR. &
XMERT, BN BEARRELELEIEMANSY, IREANEEMNZS
BXEXTATDHNBEEEHRIIERE, MXHATZHHENER,

£ TER SQLIBEAEF, @I LEFTJOIN XBFEBAER books R LAZEIMNEREB A
NS5 AK ratings BITIERE, MR books & HFRIFAIHICREESER(D,
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SELECT b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.score) AS average_scor
e

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;

EMLERITT:

oo o o +

| book_id | book_title | average_score |
o T R RECEE TR +

| 3438991610 | The Documentary of lion | 2.7619 |

| 3897175886 | Torey Kuhn | 3.0000 |

| 1256171496 | EImo 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 |
 CEEEEEE e o +

10 rows in set (0.30 sec)

BRERRMEBNBEECLE TREZ TS, ATEIELEMLZN, &3 SQLEG
1 The Documentary of lion XZABHIFFE TS A M=

DELETE FROM ratings WHERE book_id = 3438991610;

BREN, F2%43 The Documentary of lion XAPKAHIMELREL A,
BEBI AR ratings BY score 5T RISHIH average_score FI#IE £ T NULL,

o T oo +
| book_id | book_title | average_score |
o T oo +
| 3438991610 | The Documentary of lion | NULL |

| 3897175886 | Torey Kuhn | 3.0000 |

| 1256171496 | EImo Vandervort | 2.5500 |

| 1036915727 | The Story of Munchkin | 2.0000 |

| 270254583 | Tate Kovacek | 2.5000 |

| 1280950719 | Carson Damore | 3.2105 |
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| 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 |
oo o o +

10 rows in set (0.30 sec)

SNREAELEFA R NIERE JOIN BREEE? XMRAMFK=R T,
£ Java FAIMERZBIRAIGNT

public List<Book> getLatestBooksWithAverageScore() throws SQLException {
List<Book> books = new ArrayList<>();
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
GROUP BY b.id
ORDER BY b.published_at DESC
LIMIT 10;
)
while (rs.next()) {
Book book = new Book();
book.setld(rs.getLong("book_id"));
book.setTitle(rs.getString("book_title"));
book.setAverageScore(rs.getFloat("average_score"));
books.add(book);
}
}

return books;

8.2.1.3 BYM%EIE RIGHT OUTER JOIN

BINEEREIARPIABIER, UNAEREPEEBILAEZESGNE, KELA
RYENIER NULL 1E7E,
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RIGHT OUTER JOIN

Right Outer Join

8.2.1.4 ZZ X i%&#% CROSS JOIN

HERFMHEMIE, MRZEPAERITNZIEE (RN “BRRE
B ) o IXEETIBERNE—FREINARNAEIERAERE, MNRARIE
REA m, BROIEREN n, WEREFZE m*n FiEK.

8.2.1.5 F¥3%E$E LEFT SEMI JOIN

TiDB 7% SQL &2 E®E_E A #F LEFT SEMI JOIN table_name, B2 ITIHXIE
H, FEEHEXBMEEE semijoin fEANE EREMN JOIN EHEIARNZEES
o

8.2.2 faiEE

EEXEREEN JOIN BEEN SQLFRERIZEI, 7F SQL B YA LUE
FROM t1, t2 FAIFIEZEMIKE Z K&, @i WHERE t1.id = t2.id Fa¥IgEEEN
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TYER

FF. (RAILUGHIZARNRIUERINER, RINERSIERANERINAIUHITE
o

8.2.3 Join tAXE %

TiDB ZIF FFI=FEMNREEET L, MUSSBIEMERRINIIEESFREERX
ERAIER Join EiRERTIT. (RAILUET EXPLAIN BAREETEFERT AHE
5%53}_?? JOino

e Index Join

e Hash Join
e Merge Join

WRAEI TiDB ML BIRBERIERN Join BEEEWIT, REIATLUES
Optimizer Hints 5&f! TiDB EFAEFHY Join EEEHIT.

Flan, Rig EXHPIAERZTIERRG SQL 8 Hash Join B7AMITEIR, M
A& A IRFXTE L, REJLITE SELECT KBFEENM L Hint /*+
HASH_JOIN(b, r) */ GEE: SIRRBARMT AR, Hint HRWMZERRR) -

EXPLAIN SELECT b.id AS book_id, ANY_VALUE(b.title) AS book_ti
tle, 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 BAHEXABY Hints:

e MERGE_JOIN(t1_name [, tl_name ...])

e [INL_JOIN(t1_name [, tl_name ...])

e INL_HASH_JOIN(t1_name [, tl_name ...])
e HASH_JOIN(t1_name [, tl_name ...])
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8.2.4 Join |

R EHRF, Z0KRM Join BAERERE, M Join BHITHEMZD
K25 Join WIRFEE X, TiDB fEF Join Reorder EEFRMHE ZMNRFHIT Join BIIR
o

HIMLBEZEDN Join IRNFHAIEEFEY, FRe] LU STRAIGHT_JOIN iB7%1L TiDB 58
HiZIR FROM FAH AR RIINEMEL S T8,

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;

X FIZEENE AT FESIVRE LUBIZ EZE Join Reorder BEABNETLHITT
fi#o

8.2.5 ¥ Bifi%

e FH EXPLAIN &F JOIN TR 1TIHR

e Join Reorder B fE7T

8.3 F&Eifj
EEZ NG TiDB R FEIHINEE,
8.3.1 ¥hik

FERZHREESZ —TMEEF SQL RERN, EEIFER, AIUE—ITEHREF
FERASIM—TEINETER.

TEIF LA Bookshop A RBIXFEIBEBHANA:
8.3.2 FEifliEq
BREELT, FEESEGINOTIMER:

e IREFE (Scalar Subquery) , %0 SELECT (SELECT s1 FROM t2) FROM t1o

o JK4EZXR (Derived Tables) , %0 SELECT t1.s1 FROM (SELECT s1 FROM t2) t1,
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o EEMMA (Existential Test) , %0 WHERE NOT EXISTS(SELECT ... FROM t2),
WHERE t1.a IN (SELECT ... FROM t2),
o £ &I (Quantified Comparison) , 31 WHERE t1.a = ANY(SELECT ... FROM
t2)o
o ENLLRIEEFHRELHAYFEIS, 90 WHERE t1.a > (SELECT ... FROM t2)o
8.3.3 ¥Eify 3k

—AERW, AL FEER AXRBEFEIE (Correlated Subquery) FTLXRBEFE
i (Self-contained Subquery) A, TiDB M F XML FEIFWAIESXER—
ES:

Hr R BN RBEFEWNNKIBEE T FEOEPESS I A T IHNEET N,
8.3.3.1 TXREXFEIF

MWFRFEBMEALBBEN (> / >=/ </ <=/ =/ =) BIFROXRLTREKFEN
M=, REFERRFEHTREN, TiDB EERKITIHIMBEIBEREFE
ARENEE,

a0, BEEK authors REPFIEAT SAEFIIFRIVER, AILLBIRFEN
AL BRI ERT VIR FRCR I

SELECT * FROM authors a1 WHERE (IFNULL(a1.death_year, YEAR(NOW())) - al.birth_yea
r > (
SELECT
AVG(IFNULL(a2.death_year, YEAR(NOW())) - a2.birth_year) AS average_age
FROM
authors a2

)
£ TiDB 1T LR EWRIHR = FIT —RAEFEIN:

SELECT AVG(IFNULL(a2.death_year, YEAR(NOW())) - a2.birth_year) AS average_age FRO
M authors a2;
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TE B R
BIREETINERS 34, BIBAETIIERN 34, 34 BN R BEIISRRL
F&,

SELECT * FROM authors a1l
WHERE (IFNULL(a1.death_year, YEAR(NOW())) - al.birth_year) > 34;

BITERN:

oo o R Fommmm e Fommmmmm e +
|id | name | gender | birth_year | death_year |
oo o R Fommmm e Fommmmmm e +

| 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 |0 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 |

N FEEENRAMES LRRMIE R THELXRERY | F&Ei, TiDB SRKHEHAITHE
MENBIMURSEFRHRITIERE, (RAIUBIRFERRXBEAETIR T #
BELHYSSIA TS,

8.3.4 KBt FEif

MNFXEFEAMS, BTRENFERSIBINEEANG, FEAFENINEE
WEINS—TEHRIT B, UnERRIINEENFI—THNER, BAFE
WHSWHIT—T AR, XFHENFBEHEESHIENZRR.

FELAESRES, TiDB RN KEKFEWEXE, UMRITIHYIEE LIRS

EIGE,
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Ban, RISBEEHRBLERTEEHERMEFERFIFRNINER, SQLIEM
A LXEE

SELECT * FROM authors a1l WHERE (IFNULL(a1.death_year, YEAR(NOW())) - a1.birth_yea
r > (
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
)i

TiDB T4 E1Z SQL IBARSBENE AFEMN 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(a1.death_year, YEAR(NOWY())) - al.birth_year) > a2.average_age;

ERRIELR, EXMFAAYT, BIIRHRNERS FIFNENT AN, REBE
B KB FEIFRIFITEIL,
8.3.5 ¥ RiAi%

o FEIWMEXBIMK
o XBXFEIMEKXEX
e TiDB FHFEIBMITA
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Fal 2R
8.4 HTEif
UBHERMIEERAN, FEFEU “9R” MWAREFFEENIES.
8.4.1 WEIBLERHAITH T

£ TiDB ZHrh, BILFIA UMIT iIBAIRSEEIM 72 TITNEE, BN TUEAE AN TR
e
SELECT * FROM table_a t ORDER BY gmt_modified DESC LIMIT offset, row_count;

offset RICIRICREL, row_count RINETIICE I BRIELZIM, TiDB 2 #F LIMIT

row_count OFFSET offset 1&7%o

BRIEBMERAEF BT AHIERENEREIE, FR2 T GEaNEN 1ZET
ORDER BY IBAIEEETWERIHRE

580, 7E Bookshop NAAYH, HEBEMPETIRUS I INREILAF, &
i LMITO, 10 iBA], ERILISFEIFIRSE 1 TINPEEEE, EPERZE 10 %id
Fo REEE 2 TE R, MIZRALRTLABRAE LIMIT 10, 10, d0IEEEHE,

SELECT *

FROM books

ORDER BY published_at DESC
LIMIT O, 10;

TR Java FRNABREF, BimiEFMalRZEEREIRYSERTEE page_number #l
BIIEIES R page_size, MABIIGIERE offset, FIMEHITEIEEZARE
BN HEFT LR,

public List<Book> getlLatestBooksPage(Long pageNumber, Long pageSize) throws SQL
Exception {

pageNumber = pageNumber < 1L 7 1L : pageNumber;

pageSize = pageSize < 10L ? 10L : pageSize;

Long offset = (pageNumber - 1) * pageSize;

Long limit = pageSize;

List<Book> books = new ArrayList<>();
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try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
SELECT id, title, published_at
FROM books
ORDER BY published_at DESC
LIMIT ?, ?;
)
stmt.setLong(1, offset);
stmt.setLong(2, limit);
ResultSet rs = stmt.executeQuery();
while (rs.next()) {
Book book = new Book();
book.setld(rs.getLong("id"));
book.setTitle(rs.getString("title"));
book.setPublishedAt(rs.getDate("published_at"));
books.add(book);
}
}

return books;

}

8.4.2 BAFEG T RRAI S TIHL IR

BRI TIER SQL —ARER EREEM—R5IHTHIF, BES UMIT IEEF

B offset, IREEITHRIFDTNE, ASENHBEERIRINESH, MMKRIARE
BN TUEH. B, HHURAR: BTFENERIER RS |HTHRF, BFE
ERTTEZSHIFNITEMGES, THAREMIE T NLABIERERAN, A6
SHAIZEHERR.

TEENE—MEANSUE D TR 2=

fEFE SQL SEIM o TaHt A0 IR, AT LUZERIN T B #1T:

BAFRIERRERARF, ARBEREDRE row_number() AE—1THIEERIT
S, B PRARSRIRRILEFNITEANMTSHITOH, REZITEREIN
&/MENRKE,
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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;

EREE SN

B o R o +
| page_num | start_key | end_key | page_size |
Fommmmmee Fommmmmmmeeee o mmee o +

| 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 RGEEEE R R EE R it +
20 rows in set (0.01 sec)

TR, I FEE(EA WHERE id BETWEEN start_key AND end_key iIBAIE WS N H
BIEIEENE], EEREUREY, Mol ER EmitEFHNSFERE, LUEMEIEE
o

Flan, RINEEMBRSE 1 T LG RENERER, ATLUE ERSE 1 TIFAA
B9 start_key #0 end_key IE N SQL iBA HH,

DELETE FROM books
WHERE

id BETWEEN 268996 AND 213168525
ORDER BY id;

7t Java IBEEH, AILEX— PageMeta KREFHED TITIER.
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public class PageMeta<K> {

}

private Long pageNum;
private K startKey;
private K endKey;
private Long pageSize;

// Skip the getters and setters.

TEX—" getPageMetalist() 75 7ZREXFN D TITTERIIR, ABRENX— 1A LURIER
E7ofE S EMPREIEIN E deleteBooksByPageMeta()o

public class BookDAO {

public List<PageMeta<Long> > getPageMetalist() throws SQLException {
List<PageMeta<Long> > pageMetalList = new ArrayList<>();
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;

N

while (rs.next()) {
PageMeta<Long> pageMeta = new PageMeta<>();
pageMeta.setPageNum(rs.getLong("page_num"));
pageMeta.setStartKey(rs.getLong("start_key"));
pageMeta.setEndKey(rs.getLong("end_key"));
pageMeta.setPageSize(rs.getLong("page_size"));
pageMetalist.add(pageMeta);

}

return pageMetalist;

245



T E R

public void deleteBooksByPageMeta(PageMeta<Long> pageMeta) throws SQLExcept
jon {
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("DELETE FROM books WHERE
id>=?AND id <=7?");
stmt.setLong(1, pageMeta.getStartKey());
stmt.setLong(2, pageMeta.getEndKey());
stmt.executeUpdate();
}
}
}

NERAEEMIFRES 1 TIRVEEE, AIUXETE!

List<PageMeta<Long> > pageMetalList = bookDAO.getPageMetalList();

if (pageMetalist.size() > 0) {
bookDAO.deleteBooksByPageMeta(pageMetalList.get(0));

}

NRFBEEI 2 T HIUMIBRFRE BRELUE, FIURXETS:

List<PageMeta<Long> > pageMetalList = bookDAO.getPageMetalList();
pageMetalist.forEach((pageMeta) -> {
try {
bookDAO.deleteBooksByPageMeta(pageMeta);
} catch (SQLException e) {
e.printStackTrace();
}
};

5

HGREATHE T MBENVIERIFRIFEMB R, EENET HELEN

x\
o=

o

8.4.3 ESTHRN S TIHL IR
8.4.3.1 IEBFHERS|IX

MFERERSIR (XA RRIIARKX" ) M=, ATUERRRTR
_tidb_rowid fEA I TIRY key, ARG ES BT ERRPFANBRIGEER.

iy
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{RBILAEIE SHOW CREATE TABLE users; BB E R T RERFRTRBER
5,

flan:

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;

ERERINT:

B o Fommmme- R +

| page_num | start_key | end_key | page_size |

B o Fommmme- R +
11 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 o o mmmmmm e +
10 rows in set (0.00 sec)

8.4.3.2 B¥%HRS|XR

NFRERSIFT (XA “RIIARKR" ) , AILFIA concat BREUIFZ 1589
EEREREN— key, AREREORBEIREND TSR,
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ARHE, XBHE key %_4\??—\’_}-%, RETHBFERX N FHERKESEESF
B9, ZABENZIEIT min 1 max BERIEIS R TN IEREAY start_key F1 end_key, IR
HITFHFEEENFTERRKEAETE, FAJLUEE LPAD RIEHITHNE,

a0, F8ERT ratings KERVERIEHITD TIHLIE,

FoR U@ FERY SQL B ARERNETTE ER. FEAM key Y book_id FF1
user_id 5EBE bigint KB, BIMAFRFERHIEERN, FHILFEEIRYE bigint £
BIRERAMIZEN 19, A LPAD R¥EKERBETA 0 #6355,

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;

FE:
% SQL LA R (TableFullScan) ATVETT, HUEUESWAR, &EiF
RESTIE, BRI LIEER TiFlash #1703

BIHLERNOT:

oo T e
D IaEEEEEEE +

| page_num | start_key | end_key | page_size |
oo T e
D IaEEEEEEE +

| 1] (0000000000000268996,0000000000092104804) | (0000000000140982742,0000
000000374645100) | 10000 |
| 2| (0000000000140982742,0000000000456757551) | (0000000000287195082,0000
000004053200550) | 10000 |
| 3] (0000000000287196791,0000000000191962769) | (0000000000434010216,0000
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000000237646714) | 10000 |
| 4| (0000000000434010216,0000000000375066168) | (0000000000578893327,0000
000002167504460) | 10000 |
| 5| (0000000000578893327,0000000002457322286) | (0000000000718287668,0000
000001502744628) | 10000 |

| 29 | (0000000004002523918,0000000000902930986) | (0000000004147203315,0000
000004090920746) | 10000 |
| 30| (0000000004147421329,0000000000319181561) | (0000000004294004213,0000
000003586311166) | 9972 |

30 rows in set (0.28 sec)

RANEEMPRSE 1 T ERPREEDIER, RAILUE LRSS 1 TIFAXIRZAY start_key F
end_key 3E SQL BRI HH,

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;

8.5 fiE
KEBRANE TiDB IR EIHEE,
8.5.1 #iR

TiDB ZHFME, MEIR—KEINR, ZEIARMNEIHEIZMNE TR SELECT 154
EXo
o BEIMEAUNMBRARAZRELZENFENKE, H#MRIIKBRNBURFE
KRN 2,
o RBINEHIMNEZXRETWENXAME, ATLUFEEZFETEMERERE,
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8.5.2 BIEMNE
7F TiDB Xeh, BILUEST CREATE VIEW BAIRIGE MR R E 2 EWE X HME,

HiBRAT:

CREATE VIEW view_name AS query;
BAR, SIENRERTESEENMESRER,

flgn, EZFREEDE BETHEP, @D JOIN iIBA)1%EE books FRH ratings REIF
HTHBEHNEDHNBEEIIR. AT HBEEEN, AU ZEIETEXA—
L&, sQLIBAINFFIR:

CREATE VIEW book_with_ratings AS

SELECT b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.score) AS average_scor
e

FROM books b

LEFT JOIN ratings r ON b.id = r.book_id

GROUP BY b.id;

8.5.3 EifIE

MERIEESERIG, FalER SELECT BaGEI—RBER—FETINE.
SELECT * FROM book_with_ratings LIMIT 10;

TiDB EHITEIGMEZME, SAERFKEIZINERE XA SELECT B4, #
MITEAENEIEIE.

8.5.4 EF{RE

B#ij TiDB FREYFLEIARSZHF ALTER VIEW view_name AS query; i&7%, {RA]LUEE LT
miAXLIAEN “THFH .

e 5% DROP VIEW view_name; IBAMIFRIBFLE], FH@id CREATE VIEW view_name
AS query; EBRIEIEF MBS U REFHTMAE.

o {#F3 CREATE OR REPLACE VIEW view_name AS query; i B &= B FEMNER
E,
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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.id;

8.5.5 KENMIEMEXIER

8.5.5.1 f£F SHOW CREATE TABLE|VIEW view_name i&4]

SHOW CREATE VIEW book_with_ratings\G

el Al /o o kY .
BITERNA:
hhkkkhkhkhkhkkkhkhhkhkkhkhkhhhkhkhkhhkkkkkx ’I I"OW khkkhkkhkhkhkkhkkhkhhkkkhkhkhhkhkkkhkhkhhkkkkhkkk

View: book_with_ratings

Create View: CREATE ALGORITHM=UNDEFINED DEFINER="root' @ % SQL SECURIT
Y DEFINER VIEW “book_with_ratings™ (‘book_id", "ANY_VALUE(b.title)’, "book_title’, ‘averag
e_score’) AS SELECT 'b".id" AS "book_id", ANY_VALUE('b.'title") AS "ANY_VALUE(b.title)",A
NY_VALUE(b . published_at’) AS "book_title, AVG('r'.’score’) AS “average_score’ FROM "b
ookshop'.'books™ AS b" LEFT JOIN "bookshop. ratings” AS 'r ON "b.’id ="r"."book_id" GR
OUP BY 'b'.’id’
character_set_client; utf8mb4
collation_connection: utf8mb4_general_ci
1 row in set (0.00 sec)

8.5.5.2 &18) INFORMATION_SCHEMA.VIEWS &

SELECT * FROM information_schema.views WHERE TABLE_NAME = 'book_with_ratings'\
G

Nl /o = N .
BITERRA:
khkkkhhkhkhkhkhkhhkkkkhkhkhhhkhkhkhikkkhkkkx 1 FOW khkkhkkhkkhkkhkkhkkkkhkhkhkhkkhkhkhkhkhikkkhkhkhikk

TABLE_CATALOG: def
TABLE_SCHEMA: bookshop
TABLE_NAME: book_with_ratings
VIEW_DEFINITION: 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"."boo
k_id" GROUP BY 'b'.id’
CHECK_OPTION: CASCADED
IS_UPDATABLE: NO
DEFINER: root@%
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SECURITY_TYPE: DEFINER
CHARACTER_SET_CLIENT: utf8mb4
COLLATION_CONNECTION: utf8mb4_general_ci
1 row in set (0.00 sec)

8.5.6 MR NE

J81d DROP VIEW view_name; &4 °] LAMIBR B ZLEIZ L E

DROP VIEW book_with_ratings;

8.5.7 BIR1E
XFRERMY, fREILUBTAIESE X EPHNMEE S #ITT i
8.5.8 " Rifli%
o ME
e CREATE VIEW iEf]
e DROP VIEW &4
e F3 EXPLAIN EEFFHMER SQL 171X
e TiFlink: /€58 TiKV # Flink SEIN38— Y4 1L N E]
8.6 gt &
IRES R A AN B— T E BEILE R AR,
RIRFHEXNE Bookshop MAHFPRERKMNERIIN—LIER, AIEREEREZD
T, MXLEENFTEFERAIXMIRERERYIR, ATLUET TER SQL &4
M authors REFHRHEFKME] 50 {ERERNARITR,

SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOWY())) - a.birth_year) AS age
FROM authors a
ORDER BY age DESC

LIMIT 50;
EWERINT:
o o +ommme- +

| id | name | age |
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oo oo +--m-- +
| 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|

B oo +--—mm- +
50 rows in set (0.01 sec)

EHEIX 50 URFRNERE, FEEEXITENER, WERSNEIAESES
EMER X AR, WRERA—MHNBUBERIITEHENE, TeEXLERE,
FEZRINIEEFARRIEZENRERAE, MARMEE—MEAERZEMS
BREEXLERT, RRERIXEREERRHAITEE,

8.6.1 ST«

AT HREXLEZFHELRNFER, TiDB 1E v5.3.0 FREHRS|I AT IRETRINEE, ¢
Flei R SPRAMIGITRME, TiDB FRERIEERI—EREEEBMEEX
LELSANIRIR, APTEEOREERKIESSZHREE LRI,

8.6.1.1 ImATRAEAY
TiDB MIEAT R A A IR RA 2/ IREYR:

o ZAHIGBTRIRE XFRAIIBRIWMEFETN, ERFHERIENMNF
[E1¥RHE
o ZFIGITRMRE XIHEA TIDB &AL, RAFIBER W HFIESAIM,
ERTFEFEESANRIERIE.
8.6.1.2 Bl EAMHIEET T

ERIB A RE], REEL LEIEIEER P AN CREATE TEMPORARY
TABLES Y[R,
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7£ SQL A, 3833 CREATE TEMPORARY TABLE <table_name> EAISIEIRETR, ZRiA
IGBT RSB A AMIGETR, ©RERLFISIEFTIAIR,

CREATE TEMPORARY TABLE top_50_eldest_authors (
id BIGINT,
name VARCHAR(255),
age INT,
PRIMARY KEY(id)
)i

FOIRERIGRN KRG, {RAILAET INSERT INTO table_name SELECT ... 4], & LRZE
WFRIMNE RS A\ZININIBIZERIGET R 25,

INSERT INTO top_50_eldest_authors

SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOWY())) - a.birth_year) AS age
FROM authors a

ORDER BY age DESC

LIMIT 50;

BITERNA:

Query OK, 50 rows affected (0.03 sec)
Records: 50 Duplicates: 0 Warnings: 0

£ Java FEIEAMIGET FRARAILOT

public List<Author> getTop50EldestAuthorinfo() throws SQLException {
List<Author> authors = new ArrayList<>();
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)

stmt.executeUpdate("""
INSERT INTO top_50_eldest_authors
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SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOWY())) - a.birth_year) AS age
FROM authors a

ORDER BY age DESC

LIMIT 50;

uuu),
1

ResultSet rs = stmt.executeQuery("""
SELECT id, name FROM top_50_eldest_authors;

uuu),
1

while (rs.next()) {
Author author = new Author();
author.setld(rs.getLong("id"));
author.setName(rs.getString("name"));
authors.add(author);

}
}

return authors;

8.6.1.3 glEZ e/ lIEAY

7 SQL R, {REJLUEIENN_E GLOBAL XBFRERRITFIRIEMNEEBIRIN R, ¢!
B2 BIRIY RN TIEFRE ON COMMIT DELETE ROWS &4, XRIBIZLBEHIER
BRI TR EE SR e W MER.

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;
2RI RSNEIEN, (REEHIEIR, R9u8d BEGIN EXFHES
L. TNSANBEEETT INSERT INTO EZAHITHEME Bﬂé, E Auto
Commit #RI{ T, INSERT INTO IBAINHITE R, EEXEIEIRR, FE4ER,

R RNEIEERETT
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£ Java PEALBIGITRE, REER Auto Commit #EEILELXE, £ Java iBF
b, {RRILUEE conn.setAutoCommit(false); IBAR LI, H{RERATRG, RIM
B conncommit(); ERMIRRESH, FFERXHEVHEG, EEFSIEFHLE
IRE R A MBVEIR =W R.

public List<Author> getTop50EldestAuthorinfo() throws SQLException {
List<Author> authors = new ArrayList<>();
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,
name VARCHAR(255),
age INT,
PRIMARY KEY(id)
) ON COMMIT DELETE ROWS;

)

stmt.executeUpdate("""
INSERT INTO top_50_eldest_authors
SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOWY())) - a.birth_year) AS age
FROM authors a
ORDER BY age DESC
LIMIT 50;

")

ResultSet rs = stmt.executeQuery("""
SELECT id, name FROM top_50_eldest_authors;
")

conn.commit();

while (rs.next()) {
Author author = new Author();
author.setld(rs.getLong("id"));
author.setName(rs.getString("name"));
authors.add(author);

}

}

return authors;
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8.6.2 EEFIGFHIRER

JE1d SHOW [FULL] TABLES IEA R LIBEFBLCEMN B IRREK, BELTEER
AIGETRAEE, TiDB HRHEHE MM
information_schema.INNODB_TEMP_TABLE_INFO A REFEMIGITRIE S,

a0, {RPILATE table FIREFEFELBIGIIR top_50_eldest_authors_global, 1B
T EEEFE top_50_eldest_authors Ko

e oo +
| Tables_in_bookshop | Table_type |
e oo +

| authors | BASE TABLE |

| book_authors | BASE TABLE |

| books | BASE TABLE |

| orders | BASE TABLE |

| ratings | BASE TABLE |

| top_50_eldest_authors_global | BASE TABLE |
| users | BASE TABLE |
s o +

9 rows in set (0.00 sec)

8.6.3 EifllihtR

RN RESMEZG, RED UG —REIER— IR REITED:
SELECT * FROM top_50_eldest_authors;
iRl LUEE = i I R PRV EES | B 2RI E I H A

EXPLAIN SELECT ANY_VALUE(ta.id) AS author_id, ANY_VALUE(ta.age), ANY_VALUE(ta.na
me), COUNT(*) AS books

FROM top_50_eldest_authors ta

LEFT JOIN book_authors ba ON ta.id = ba.author_id

GROUP BY ta.id;

S5NEBFARAR, EXIGIRH#TERN, FBERITSANBIERFIERNRGE
1, MEEEMERRPREGTE. £F—EFRT, XIEHMIMESERRINE,
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8.6.4 fIBRIGEETZR

KT REERIEEREERLBENREWEEITEEE, 2RRRKREES
HERE=BEhBREE, BERREWERARE, FEFoIMER.

{RE] @3S DROP TABLE 5% DROP TEMPORARY TABLE iE@FsiffiisasitilErd R, 51
.

DROP TEMPORARY TABLE top_50_eldest_authors;

{RiA 8] LE@3E DROP TABLE 8 DROP GLOBAL TEMPORARY TABLE EEG)F IR € B
[1:R E

DROP GLOBAL TEMPORARY TABLE top_50_eldest_authors_global;

8.6.5 PRIl

X T TiDB 7EImAYRINEE LRI —L R, {RAILUBEFHIRSE XEFHIRINRSHE
fth P R IE T RE B SR B E PRE NI AT 7 o

8.6.6 I Bifi%
o IEAFR

8.7 nHRFIXI (CTE)

RTFISHENERME, BREZES LKA 2000 THESF SQL iEF, HFES
RENRENZEFERRE, 4P sQL BEMAKARBIER,

EREN NN EFREENE T EERIERAER, AR T WMFEER IR EFR
FZFPREIERSER,

ERX—/NTTER, FNETDB HMNAHKRKRAR (CTE) &%, ER—MEM
ERENEREIERNG %,

TiDB M 5.1 lRASF G2 3F ANSI SQL 99 #7AERY CTE RERTFNE A, KA
KZAGH DBA REE V5518458 SQL BIRER, 18RRI RI4P1E,
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T E R

ANHRFERN (CTE) 2—MEIHREILERE, BEBE SQLIBARSIAZR,

= SQL BN SHITER, 7£ TiDB AR LUE
o

NHEHRFIALET U AIFETFE)IFRFHEE,
8.7.1.1 3Ei&BY3ARY CTE

IE2)3W CTE R NEERHITENX

WITH <query_name> AS (
<query_definition>

)

SELECT ... FROM <query_name>;

e, RIHEBFERFKD 50 UERDFIHFREILZ

T WITH IBAIERAHRKRRTRIA
hPsE,

£ SQL H, AILUF IRV SRR FEO9 BT SQL 1B

WITH top_50_eldest_authors_cte AS (

SELECT a.id, a.name, (IFNULL(a.death_year, YEAR(NOWY())) - 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;

BHERINT:
 CEEEEEE o o e +
| author_id | author_age | author_name | books |
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dommmmm e domm e domm e e +
| 1238393239 | 80 | Araceli Purdy | 1]

| 817764631 | 80 | Ivory Davis | 3]

| 3093759193 | 80 | Lysanne Harris | 1]

| 2299112019 | 80 | Ray Macejkovic | 4|
o o e o +ommmmm- +

50 rows in set (0.01 sec)

£ Java HB9RBIGOT:

public List<Author> getTop50EldestAuthorinfoByCTE() throws SQLException {
List<Author> authors = new ArrayList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
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.name) AS author_name,
ANY_VALUE(ta.age) AS author_age,
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;
)
while (rs.next()) {
Author author = new Author();
author.setld(rs.getLong("author_id"));
author.setName(rs.getString("author_name"));
author.setAge(rs.getShort("author_age"));
author.setBooks(rs.getint("books"));
authors.add(author);
}
}

return authors;
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XBY, ALK INE A “Ray Macejkovic” IEEE T 4 A4, HEn@id CTE TR

T X 4 ABRIHEN TS

WITH books_authored_by_rm AS (
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

1

BHERINT:

o o e o e +
| book_id | book_title | average_rating | orders |
Hmmmmmmmmmeee mmmm e Hmmmmmm e Hmmmmmmm +
| 481008467 | The Documentary of goat | 2.0000| 16|

| 2224531102 | Brandt Skiles | 27143 | 17|

| 2641301356 | Sheridan Bashirian | 24211 12|

| 4154439164 | Karson Streich | 2.5833| 19|
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it R e e G E T e +
4 rows in set (0.06 sec)

XA SQLIBG), EXT=1 CTER, CTERZIEMEA , #1778,

$T7E CTE 3R books_authored_by_rm HAFIGIZEE (fEE ID 59 2299112019) FitRE
HPELR, SAFRTE books_with_average_ratings #1 books_with_orders #1435l & X
LENENERFIITER, REET JOIN BAHITLE,

B S EEBIE, books_authored_by_rm HNEBWR SWIT—/R, TiDB SHEE—RIA
By B M EIANE R HITETE, = books_with_average_ratings #1 books_with_orders
5| RS E MM iZIGEY = 8] 2 R IREXNELEE.

FER1V
LA CTE TERITHEARSES, RAJLAER MERGE() hint, ¥ CTE
FEIFRRIINEES, UIRESHITHE,

8.7.1.2 Y3y CTE

BYFR AR RFEN AT LUERIN MR AR ITENX

WITH RECURSIVE <query_name> AS (
<query_definition>

)

SELECT ... FROM <query_name>;

AR A F =il BY3RY CTE R —H 5 AN

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;

EWESRINT:

+----- +ommmm- R EEEE +
| n | fib_n| next_fib_n |

262


https://zh.wikipedia.org/wiki/%E6%96%90%E6%B3%A2%E9%82%A3%E5%A5%91%E6%95%B0

TYER

+-mm- - o +
| 1] O] 1]
| 2] 1] 1]
| 3] 1] 2|
| 4] 2] 3|
| 5] 3] 5]
| 6] 5] 8|
| 7] 8] 13]
| 8| 13| 21 |
| 9| 21| 34 |
| 10| 34| 55|
- mmmmm- Fommmm e +

10 rows in set (0.00 sec)

8.7.2 ¥ Rifi%
e WITH
8.8 iIZENEI A ENIE

8.8.1 Follower Read
REBNLBMER Follower Read TR R FINRE I A%,
8.8.1.1 f&a

7E TiDB i, #IERE LA Region NI, DEEEEPFAENT S E#H1TFE
B — Region AJLAFFEZ N EIA, BIANX 72— leader M1Z ™ follower, =
leader EMIEUBEARE T LAY, TiDB £3583ERIP EH F follower,

ZINBERT, TiDB RRTER— Region By leader EIEE#iR, URFAHEFEIE

Read INaERIEAEFRME leader B8, HEBIEZ ) follower Z[a]¥JE %, &
EMRA R K RFENELEES .
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8.8.1.2 falidfsE A

8.8.1.2.1 fibiEHm

{RA] LL7E TiDB Dashboard = AJ {144 T2 E =A@ rl LY /5 5 E Dt REV R FR A2
G FEMRS Region, REJLUEITE MEFREENE) 1%E3FE! Read (bytes) 3%
Read (keys) BEE & B AL IREFH = Regiono

NREMHASEFEARBE, (RE]LUBEIFEE TiDB ARR B EETHITE—H
&, UMEMNZARERFEE LBERRBTE,

NRIFEGR =R AR R E IR AR K, RAILAZ1@E Follower Read
IhEESEE R BRI A HI9 %2 follower regiono

8.8.1.2.2 fALESEIEH OB BRVIER

YR TiDB LR BB HMX B HIEF OEEN, —1 Region WAFEEIEDHER
BRI X e EEA L, LBTE]LUEIEAZE Follower Read /9 closest-adaptive Y
closest-replicas it TiDB L5t M HETRVEIB A ORI TIRIRIE, XiF ] LAKIBFE(RIE
BRERVERAREF H. BARIERISZ Follower Reado

8.8.1.3 /& Follower Read

£ SQL H, RATLUE T E tidb_replica_read FYE (BRIAAT leader) 1REH
follower. leader-and-follower. prefer-leader. closest-replicas Z¥ closest-adaptive FF

/& TiDB BY Follower Read IHEE:

SET [GLOBAL] tidb_replica_read = 'follower’;
{RE] LLEIE Follower Read AT THEIZZTEMNEZMT,

7T Java iIB= HH, BILLENX— FollowerReadHelper Z2FIFFF B Follower Read If

ab .
Be .
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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) t
hrows SQLException {
if (mode == null) mode = FollowReadMode.LEADER;
PreparedStatement stmt = conn.prepareStatement(
"SET @@tidb_replica_read = ?;"
)
stmt.setString(1, mode.getMode());
stmt.execute();

}

public static void setGlobalReplicaRead(Connection conn, FollowReadMode mode) th
rows SQLException {
if (mode == null) mode = FollowReadMode.LEADER;
PreparedStatement stmt = conn.prepareStatement(
"SET GLOBAL @ @tidb_replica_read = ?;"
)i
stmt.setString(1, mode.getMode());
stmt.execute();

}
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EEERFERAM Follower T3 = iREXEIEEY, 83T setSessionReplicaRead(conn,
FollowReadMode LEADER_AND_FOLLOWER) 5 ATE X i Session FF/ZRENSTE Leader
TSR #0 Follower T R THREIIER Follower Read THEE, HEIZMART, =ik
B BIRFAIMRT

public static class AuthorDAO {

/7 Omit initialization of instance variables...

public void getAuthorsByFollowerRead() throws SQLException {
try (Connection conn = ds.getConnection()) {
s/ Enable the follower read feature.
FollowerReadHelper.setSessionReplicaRead(conn, FollowReadMode.LEADER_AND
_FOLLOWER);

// Read the authors list for 100000 times.

Random random = new Random();

for (inti =0;i < 100000; i++) {
Integer birthYear = 1920 + random.nextInt(100);
List<Author> authors = this.getAuthorsByBirthYear(birthYear);
System.out.printin(authors.size());

}

public List<Author> getAuthorsByBirthYear(Integer birthYear) throws SQLException {
List<Author> authors = new ArrayList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("SELECT id, name FROM auth
ors WHERE birth_year = ?7");
stmt.setint(1, birthYear);
ResultSet rs = stmt.executeQuery();
while (rs.next()) {
Author author = new Author();
author.setld( rs.getLong("id"));
author.setName(rs.getString("name"));
authors.add(author);
}
}

return authors;
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8.8.1.4 ¥ BISI%

e Follower Read
o FHIEIBER S RGN E

e TiDB Dashboard A2 R {N{LTTE
8.8.2 Stale Read

Stale Read B—MIREXH L EIEIRARIHE], #D Stale Read IHEE, fREEMIETE
B8] mEKRY BSEE B B e ¥R, MMmESER—RFRLBAEHNTI=
PEARIREREUBRIEIR, HfEH Stale Read BY, TiDB BRIASHENLIEZFE—EIAFKIE
IR, R BAERFERIENT RV ERET,

RSN, EREEANTRAITETEATE TIDB LRSS Stale Read
ThEE. SNBARHIRIFATER TAES BIREIdEEYAORIE, /DM Stale Read,
SEEIN AR TR R R BT RIS \BVEIE,

TiDB IRt TiBALF. FEHFEKF|. S1ELRH =K7Y Stale Read IhAE, ETXK
RE—#TNA:
8.8.2.1 5|\

£ Bookshop NAIEFEHH, {FAILLGETD FER SQL EAERH&EFHLREIH5E
R ENRINTHE

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;

BITERA:

 CEEEEEE T o +ommmme e +
| id | title | type | price |

 CEEEEEE T o +ommmme e +
| 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 |
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| 3062833277 | Keven Wyman | Life | 477.91 |
oo e o R +

5 rows in set (0.02 sec)

EEFLEY (2022-04-20 15:20:00) HY5IZRA, The Story of Droolius Caesar X7
INREINAE 9 100.0 TTo

FIEFER, EREAMXAPREZION, FEAEL TED SQL EaEXEBEMN
MEET 150.0 7o

UPDATE books SET price = 150 WHERE id = 3181093216;

BITERN:

Query OK, 1 row affected (0.00 sec)
Rows matched: 1 Changed: 1 Warnings: 0

HEXREARMPETIRE, KMXEFHELKN T -

Fommmmm - T o Fommmm e +
| id | title | type | price |

Fommmmm - T o Fommmm e +
| 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 |
ettt L PR T LT R +ommmme- +

5 rows in set (0.01 sec)

NRAERGIERRFAVESE, FJLALL TiDB @1 Stale Read ThAEE iR [E AT AE
BTG EEE, R AR MR HRIERY HRAER,

{BRi%1E Bookshop NATEFEF, EAF NG HFRETIRIIEY, FXBFEMNEEISER
MEHITER, REAFERTEEBAEFRIE PR ZRENNNBESR,
AILAfEB) Stale Read BEJIRE—FiRANANELE,

8.8.2.2 B
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£ SQL R, {RAILATE IR EIIEGH RN AS OF TIMESTAMP

<datetime> IEAIEEFEE 8] R ZBIX A BRI,

SELECT id, title, type, price FROM books AS OF TIMESTAMP '2022-04-20 15:20:00' ORD
ER BY published_at DESC LIMIT 5;

BITERN:

oo e o R +
| id | title | type | price |

oo e o R +
| 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 |
o T o Fommm - +

5 rows in set (0.01 sec)
PR T IEEFBTARVET RIS, fRER] LG

e AS OF TIMESTAMP NOW() - INTERVAL 10 SECOND FRRiZEY 10 D aTHRETHIEL

o
e AS OF TIMESTAMP TIDB_BOUNDED_STALENESS('2016-10-08 16:45:26', '2016-10-
08 16:45:29") FRIEEVTE 2016 £ 10 B 8 H 16 &= 45 93 26 FLF| 29 F#ypyAt

[BSEEIAR AT RERTRY R,
e AS OF TIMESTAMP TIDB_BOUNDED_STALENESS(NOW() - INTERVAL 20 SECOND,
NOW() - IREX 20 0 a2 MIERIES ST E AR AT REFTRIEE.

FTEIFIENE, IR a BT BB E A e R F Haibdial, ik
NOW() EMAFERAZEIFY, HRBEERRSH, EERINESE, Fla0 NowR) BHHEIZE
. FBEIESE MySQL 3%,

ISHARVEETE TiDB AP SR EI23#1TEIN, SIBREWR SR ZAISKERE—
INERETIE], XERBYIEEFRA GC Life Time (BRIA 10 3¥h). &RHIT GC B, LU
LIt LR E1ZBY B B HARIE{EN GC Safe Point, IR 33i5EX GC Safe Point

ZHIEE, TiDB IR TIEIR:
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https://dev.mysql.com/doc/refman/8.0/en/date-and-time-functions.html#function_now

i —
Tl E =
ERROR 9006 (HY000): GC life time is shorter than transaction duration...
WNRLGHMB BB — 1 ARKEET R, TiDB IR THEIR:
ERROR 9006 (HY000): cannot set read timestamp to a future time.

£ Java HBIRGIGOT :

public class BookDAO {
/7 Omit some code...

public List<Book> getTop5LatestBooks() throws SQLException {
List<Book> books = new ArrayList<>();
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;
)
while (rs.next()) {
Book book = new Book();
book.setld(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 updateBookPriceBylD(Long id, Double price) throws SQLException {
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
UPDATE books SET price = ? WHERE id = ?;
)
stmt.setDouble(1, price);
stmt.setLong(2, id);
int affects = stmt.executeUpdate();
if (affects == 0) {
throw new SQLException("Failed to update the book with id: " + id);
}
}
}
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public List<Book> getTop5LatestBooksWithStaleRead(Integer seconds) throws SQLEx
ception {
List<Book> books = new ArrayList<>();
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;
"),
stmt.setlnt(1, seconds);
ResultSet rs = stmt.executeQuery();
while (rs.next()) {
Book book = new Book();
book.setld(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.printin("WARN: cannot set read timestamp to a future time.");
} else if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 9006) {
System.out.printin("WARN: GC life time is shorter than transaction duration.");
} else {
throw g;
}
}
return books;
}
}

List<Book> top5LatestBooks = bookDAO.getTop5LatestBooks();
if (top5LatestBooks.size() > 0) {

System.out.printin("The latest book price (before update): " + top5LatestBooks.get(0).g
etPrice());

Book book = top5LatestBooks.get(0);
bookDAO.updateBookPriceBylD(book.getld(), book.price + 10);

top5LatestBooks = bookDAO.getTop5LatestBooks();
System.out.printIn("The latest book price (after update): " + top5LatestBooks.get(0).get
Price());
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// Use the stale read.

top5SLatestBooks = bookDAO.getTop5LatestBooksWithStaleRead(5);

System.out.printin("The latest book price (maybe stale): " + top5LatestBooks.get(0).get
Price());

// 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);
}

I ERAUBEET Stale Read 33EXE T EFH ZAIBIMH& 100.00 TTo

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.

8.8.2.3 545/

3833 START TRANSACTION READ ONLY AS OF TIMESTAMP i&4], {RE]lFBE— 1 E
FAEMREIMNRIEES, ZEEZE TR Y E RN 23R,

£ SQL HRYRAFINT

START TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL 5 SECOND;

2R8I SQL TR BENNIR, &I The Story of Droolius Caesar X755
RN &R R E R Z BRI 100.0 7o

SELECT id, title, type, price FROM books ORDER BY published_at DESC LIMIT 5;

BITERA:
 CEEEEEE T o +ommmme e +
| id | title | type | price |
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| 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 |
o e e o Fommmm- +

5 rows in set (0.01 sec)

fefE@E COMMIT, IBAIRRES, SFEFERG, XAIUEMRIREIRMHE:

oo e o R +
| id | title | type | price |

o o o R e +
| 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 |
o T o Fommm - +

5 rows in set (0.01 sec)

£ Java 1, BILUEEX —1PESHITALE, BHBEESRT! Stale Read Han < H
B TEFG %,
public static class StaleReadHelper {

public static void startTxnWithStaleRead(Connection conn, Integer seconds) throws S
QLException {
conn.setAutoCommit(false);
PreparedStatement stmt = conn.prepareStatement(
"START TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL ? SEC
OND;"
)i
stmt.setint(1, seconds);
stmt.execute();

}

}

SAISTE BookDAO FEHHE X —MEITFESEFHE Stale Read THEEM 7%, TEHZERN
EHRINBPEYIR, BEERFABETIIETFRM AS OF TIMESTAMP,
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public class BookDAO {

/7 Omit some code...

public List<Book> getTop5LatestBooksWithTxnStaleRead(Integer seconds) throws SQ
LException {
List<Book> books = new ArrayList<>();
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;
)
while (rs.next()) {
Book book = new Book();
book.setld(rs.getLong("id"));
book setTitle(rs.getString("title"));
book.setType(rs.getString("type"));
book.setPrice(rs.getDouble("price"));
books.add(book);

7/ Commit transaction.
conn.commit();
} catch (SQLException e) {
if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 1105) {
System.out.printin("WARN: cannot set read timestamp to a future time.");
} else if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 9006) {
System.out.printin("WARN: GC life time is shorter than transaction duration.");
} else {
throw eg;
}
}
return books;
}
}

List<Book> top5LatestBooks = bookDAQO.getTop5LatestBooks();
if (top5LatestBooks.size() > 0) {

System.out.printin("The latest book price (before update): " + top5LatestBooks.get(0).g
etPrice());
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Book book = top5LatestBooks.get(0);
bookDAO.updateBookPriceBylID(book.getld(), book.price + 10);

top5LatestBooks = bookDAO.getTop5LatestBooks();
System.out.printin("The latest book price (after update): " + top5LatestBooks.get(0).get
Price());

s/ Use the stale read.

top5LatestBooks = bookDAO.getTop5LatestBooksWithTxnStaleRead(5);

System.out.printIn("The latest book price (maybe stale): " + top5LatestBooks.get(0).get
Price());

// After the stale read transaction is committed.

top5SLatestBooks = bookDAO.getTop5LatestBooks();

System.out.printin("The latest book price (after the transaction commit): " + top5Latest
Books.get(0).getPrice());
}

AR

The latest book price (before update): 100.00

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

J@3d SET TRANSACTION READ ONLY AS OF TIMESTAMP &4, RIS NaIEEH
T 1TMERZRKBENETIRERENENRIRES, ZFSBETRHENEER
18] IR BN 5 2R

fFlan, AILUEE TEXS SQL B EHFBME SRR RS, @i AS OF
TIMESTAMP 1EGH B 8ET%152EY 5 #Y a1V £ £4E Stale Read THEE,

SET TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL 5 SECOND;

AUEEX —TMESHNTARE, BABESR? Stale Read RISF L ER TR
o
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public static class TxnHelper {

public static void setTxnWithStaleRead(Connection conn, Integer seconds) throws SQ
LException {
PreparedStatement stmt = conn.prepareStatement(
"SET TRANSACTION READ ONLY AS OF TIMESTAMP NOW() - INTERVAL ? SECON
D;"
)i
stmt.setlnt(1, seconds);
stmt.execute();

}

}

FRFGTE BookDAO EHAENX — MBI E SIS Stale Read THEEMI S 7%, EHZER
TRV PEETIR, BERABETIHIEGIFRIM AS OF TIMESTAMP,

public class BookDAO {
/7 Omit some code...

public List<Book> getTop5LatestBooksWithTxnStaleRead2(Integer seconds) throws S
QLException {
List<Book> books = new ArrayList<>();
try (Connection conn = ds.getConnection()) {
s/ 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();
book.setld(rs.getLong("id"));
book.setTitle(rs.getString("title"));
book.setType(rs.getString("type"));
book.setPrice(rs.getDouble("price"));
books.add(book);

/7 Commit transaction.
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conn.commit();
} catch (SQLException e) {

if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 1105) {
System.out.printin("WARN: cannot set read timestamp to a future time.");

} else if ("HY000".equals(e.getSQLState()) && e.getErrorCode() == 9006) {
System.out.printin("WARN: GC life time is shorter than transaction duration.");

} else {
throw ¢;

}
}

return books;

}
}

8.8.2.4 =1E4R 5

RNEFFEEA L RRASEGE, TiDB M 5.4 IRASEESINT — NN RS T 2
tidb_read_stalenesso ZZEL & tidb_read_staleness FATFIZ B HEISIE A IFIZEEI A
SEHIESEE, HEHEIEEN int, ERE SESSION,

TIEPFE Stale Read:

SET @@tidb_read_staleness="-5";
tban, NRZTEMEIRERN -5, TiDB R7E 5 WEESEEN, RIE TiKV &
TiFlash BB XA ERRASIBNIER T, ERRAISEHN—eiEE,
XA=IEE AR Stale Read:

set @@tidb_read_staleness="",

1 Java RGN

public static class StaleReadHelper{

public static void enableStaleReadOnSession(Connection conn, Integer seconds) thro
ws SQLException {
PreparedStatement stmt = conn.prepareStatement(
"SET @@tidb_read_staleness= ?;"
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)i
stmt.setString(1, String.format("-%d", seconds));
stmt.execute();

}

public static void disableStaleReadOnSession(Connection conn) throws SQLException

{

PreparedStatement stmt = conn.prepareStatement(
"SET @@tidb_read_staleness=\"\";"

)i

stmt.execute();

}

8.8.2.5 ¥ BiRliE

e Stale Read HEEI(ER =
o {#HF AS OF TIMESTAMP iESXIEENA S EUE
o BEARLTE tidb_read_staleness IRENH EEUE

8.9 HTAP &iff

HTAP 2 Hybrid Transactional / Analytical Processing FI4EE . fE4EX £, #iE
EFFEARZHESI MR, EMEEFSEEEERTISN
Transactional Processing 1 Analytical Processing M 1M8873, MABEEMRZE
B 53 ot B SR LUEIRIR AL 53 & 18, 1 TiDB #E N vl LARIRY #8353
MOMARMEREE, XAKE L THIEFErEIR, WaELAF EAEMENEEHR
17530

£ TiDB HH, RRABEMEELASESVENITEFMHESIZ TKV SEREN 275
RHVFITFAESIZE TiFlash METFES I, TIETEITE (Row-Store) 55I1F
(Columnar-Store) [EBY777E, BnIEE, RiFE—EM. TEANELSFSLE
OLTP 2L, FIFENATELD IR OLAP FRAEIEREM 1K,
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FEIENEFEETER, BENA TS TiDB B HTAP 811, TER#H—F
TR HTAP BEIE IR 17283,

8.9.1 #UEHH

EFIaZ AT, fREILUET tiup demo 75 % SN EMAERRGIERE, Fu0:

tiup demo bookshop prepare --users=200000 --books=500000 --authors=100000 --rati
ngs=1000000 --orders=1000000 --host 127.0.0.1 --port 4000 --drop-tables

8.9.2 HF#X

BEFEEEICRIMGE, EBSRIENTREIR.

EERBUEREN, BRTHEEHE
REXREENEANEIERITON, UERESREEL

BPETDF ISR, A
H—PRBEENRR,

FEERENETESF, BENATNAERARSEWRDITRENZEERER, £F
NEFNERGRT, (FARKFESITRAEWNERLEE—1TEASEF.

. FRBENE—ABITRENHEBEETHE, mEEEESTAENAELT
BEHIEHITRBRERK sum, RER sum ERILIE—EAEBRIHENESE

TERIE,

AT HERP#TIESH, TiDB M 3.0 IRASFHIAEX R T EORETHEE, &0
RBAT—ITHERME T ETEENENEGES, TRTEMNREENR, BARK
ERNBIETHITREN A SRERER S H A RITHRE,

S5RGRHEEMN, BORBEERNtFEERIE—EREERNIEE:

SELECT

window_function() OVER ([partition_clause] [order_clause] [frame_clause]) AS alias
FROM

table_name

8.9.2.1 ORDER BY ¥4J

flgn: ETLARIAREE OREL sum() BREBY B IR KL E —APBHITEER
FEEE I
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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() ERIEIETE OVER Fa) HH3@5d ORDER BY FAI5E MIHEF /5 N IRIRF Xt 2538
HITRM, EMNERAOT:

o R +
| month |acc |
o R +
|2011-5 | 1|
|2011-8 | 2|
|2012-1 | 3|
|2012-2 | 4
|2013-1 | 5|
|2013-3 | 6]
|2015-11| 7|
|2015-4 | 8|
|2015-8 | 9|
| 2017-11| 10|
|2017-5 | 11|
| 2019-5 | 13|
|2020-2 | 14|
o - +

13 rows in set (0.01 sec)

RFEIpvEdEEd — MEMvEdE, MR RENFTEEHITAIANL, Ef
DUEMAE T Hr A E R R TR T R 2 XA BRI 21T 2RI KHEE,

8.9.2.2 PARTITION BY FfJ

ERTBFEER—R, RRBESDNAEREBHAEITREKES, #ARE
XEHERIR—TZ RV EEH#ITE.
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AT LAFFE PARTITION BY FAIIRIE B EIRITHE, MARLEMNBES ST
i IITEBEITE RIS,

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;

ERERIT:
o R +-mmm- +
| book_type | month |acc |
o R +-mmm- +
| 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|
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| Sports | 2022-4 | 51|
B GG TR R R e o +---m-- +
1500 rows in set (1.70 sec)

8.9.2.3 ERESHEOREK

BRILZ 49N, TiDB iRt 7 —LeiEBRSHE OXREL, I LUEB)XLERERSCIENE
BEOEIM,

B30, EREMNS TERETYHS, BENET WMEIGHFIE row_number() K
LI E MY T IBEE ST,

8.9.3 E&aHi#

L% TiDB MATFALSEN DA ENESAHTRE, FAARRFERHE—
AL, TiDB ¥ BapiRiE L SSRB R R ERVAIES [

8.9.3.1 AR%F&IZ
TiDB BMAEABIFEMESIZE TiKV @171FR, (Re] LB Rk /= HTAP BE/1ET,
ERITEETE], BT T SQL X books 5 orders ZR:A5I0 TiFlash FI1Z&IZs

ALTER TABLE books SET TIFLASH REPLICA 1;
ALTER TABLE orders SET TIFLASH REPLICA 1;

I HITTER SQL EARILEEE! TiDB ¢ 5ZFRIZARHE |

SELECT * FROM information_schema.tiflash_replica WHERE TABLE_SCHEMA = 'booksho
p'and TABLE_NAME = 'books';
SELECT * FROM information_schema.tiflash_replica WHERE TABLE_SCHEMA = 'booksho
p"and TABLE_NAME = 'orders’;

2 PROGRESS 51|49 1 YRR EIZ HETTMEIARE] 100%, AVAILABLE 54 1 K&l
AYFIATA,

| TABLE_SCHEMA | TABLE_NAME | TABLE_ID | REPLICA_COUNT | LOCATION_LABELS | AVA
ILABLE | PROGRESS |
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| bookshop |books | 143 1| | 1| 1|

R EEE TR R ommmmmme e R R GRS R
-4

1 row in set (0.07 sec)

R EEE TR R ommmmmme e R R GRS R
-4

| TABLE_SCHEMA | TABLE_NAME | TABLE_ID | REPLICA_COUNT | LOCATION_LABELS | AVA
ILABLE | PROGRESS |

oo o oo o B TR o +ommm
-———

| bookshop |orders | 147 1| | 1| 1]

oo o oo o B TR o +ommm
-———

1 row in set (0.07 sec)

BIAAMTERZE, RAILUBE R EXPLAN BAEE EEEORKEUR SQL B9
WITIH. MRERIMPUTHRISFELZLRILT copltiflash] %, HiPA TiFlash 5%
BEFRAEERT

BRHITTA SQL, EIALERINT:

o Fommmme e +ommm-- +
| book_type | month |acc |
T Hommmmmmm Hommmee +
| 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|

B T o s +

1500 rows in set (0.79 sec)
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B LRI EFRBIITE R, RRRIER TiFlash MIBEEEREER 7 RAA
ENRA (HHEEEAN, RASENERE) . XEERANEERET ORI EFE
RENFELETWEIRHITERE, BLITEFEN TKY, FI7ERY TiFlash EAESS
B EDHBESH G E. AT TiKV Eix, NREESIEY RS | PEt
BErETHNTERL, FEERNREBRSIEER, MEFBENZR—RE
TiFlash S =&,

8.9.32 IEEEIMSIE

RE TiDB *fFAEF AN EE (CBO) BantiRiERANEEEEZERSFER
TiFlash Bl4s, (BRELFRMERSH, MRMTMIFFHEETIORIEE, HERER
Optimizer Hints BREVIEEERFAERRTIITEIE, BRENMUBHILMER
AE, SBNAEFERELIUKE.

{REI A T ERY SQL —#E1E SELECT iIBaH@d Hint /*+

read_from_storage(engine_name[table_name]) */ 18 E &N FEFE AN EIFS|E,
AE:
1. MNRFHORMERTHRA, RRIZIE Hints HHAY table_name B1XH
alias_name, BN Hints =%,

2. Boh, WAHFEFRIATIRE read_from_storage Hint @ FE2IERH,

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)
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as acc
FROM orders_group_by_month mo
ORDER BY book_type, month ASC

)
SELECT * FROM acc;

WMRIRIEID EXPLAIN IBEEE LE SQL BITIHR, RE&IN task FIP=ERTH
I copltiflash] A cop[tikv], XELLKE TiDB ELEX N E N EREIHEEITE
EiH5|EMNFNFEHS I ZERTHREINES. FEIEHE, B tiflash I tikv 77
ES | EBERTARNTET S, FAURMEGERE EEZEAZ M,

{RE] LGB ]335 E A8 TiDB 352BX TiFlash /NF3#— 7 #E TiDB WN{AE+FE{E A TiFlash
EREIHG|E

8.9.4 ¥ BiI%
e HTAP RELFiEF
e HTAPRNIEZEIEE
o EOREL
e {&FH TiFlash

9 MEEER

9.1 REEFEHA

TiDB MERTIRME T —MERBNEXIERINEE, AIUENE. B, SR
FEMEHERE 2 EH#THRMERZ, TiDB MERERR SQL IBES MySQL 3#
B, 0K MysQL AR AR UETIZINRERME AT EEE (A) KA.

4

H .
| = Y

MELREFINERAE, TRNEEFIFRRER. ZIERRIER
FRBNHNER T REZK,

9.1.1 =

[ERRE M SE BIIEE X LURMBXERNE RS .
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5N eiER (FEERMTHEHROXBELENRN AR, mERRETE
AREEMEE (XA, BGHEN) HRRNSLERE, HREXLEREZEN
BIAERHAITER, XMERTARBBITHERNEXSHIEN L TXER, MME
AR P BB,

BMERRAIEIES HIEETHRNE R ES, RERRMARLLUEI I EHIEIEX
HIERE, HEISAFEERTERER,

BN, R “—MIUPEKRIEYT B, @XERIAZEREESXERHXEDN
Z£R, MAERERALORBIEMBEKNYINER, MEsisF, BIEXEERAR
BEaRHI XA,

9.1.1.1 MEHERA

MEHRN (vector embedding) BF#FAERN (embedding) , BRESATEHATFE
TUSSHARRIRFRES, SALUEEXE. B&. SIMOMEIEEaTEiE
BB XAFIER = T3

EEMNENSFIFEXEER, ZiEXRINEERIVE,

TiDB £ I5INT RMEKRERELUNKAERRERS], BTFRURERANRNFHENL
R, EERHEEATSRMRNNA, RAUfERREREE TiDB REEREHR
N, FRITEERREN, HEEX E&REXIEEE.

9.1.1.2 BRNIREY
IRNRE RPN B E R \RE X,

EFE—MEENRNEREN FHRREXERERNERAMNEXEEXEE, WTF
LM AEEIE, RATLITE Massive Text Embedding Benchmark (MTEB)
Leaderboard E3XEIMHREERIERINASER NIREY,

NFT NS ESRIERBEEREERAN, FEARXBRNERBEIZRA,
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FilER
9.1.2 T{ERIE

IR RREUERIE N MEHZME7E TIDB 5, (RAINBEFMA UFEF BX
EaEXRNTRERREN, HESAPEMEXE L TXREXIHE.

TiDB IEHZE (Vector Search) @I ERERE RER I BLTERESHIEERFE
HREZERIERE, MMIRAIET kK NI (KNN) mE. Hi, SHEREES
&/ B ERIRRRABIARIERSE,

Documents

Query
= N .
Y
i Trons < whatis . 7
_ Tronsform Er‘t’”f“?‘* .......... > s E-(-\bep(alin?.s T
_________________ (Sad= Veetor, -
= S Lol
= ]

e | =

Top—l( nearest neiahbors

The Schematic TiDB Vector Search

TiDB fEA—MXREEIERE, E5INTHERRYEE, IFHBEERENNAY
AEXRT (AERN) FEER—THUEER, FrILUEFEUME—MEEA

o BEUIBMMNAmERTEEER—HKRITRETIH,
o BHIEBMMNHNMERTDNEFEEARRNRP, EHITEERN, BT
JOIN E X LR KERIER,
9.1.3 EAHS

9.1.3.1 {eZRIEIRE A (Retrieval-Augmented Generation, RAG)

WRIEREM (RAG) B—MMUAERESEE (LLM) AN, B3ERE
E18E, RAG NAREFIUTEHEEFEFEHERERN, H7E LM EREIENNER
BRI ERMIN LT, MMmRERERNREMEXE,
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FilER
9.1.3.2 IBXIEE

EBXERE—MRIETIONE XA EE B ILAR X #IERIR EIERIVIERR AN,
CRAFNESMEMERNHIE (IXE. BB, S50 BEXERARZEETHRN.
RE, IEEREZEZSFERAXEREHRNRELHER R TONREXEE,
9.1.33 &S|

WESIZE—MHEERS, caToRBAPHESHINSEREXBEMELHRAS.
FmERS. AT EWX—BR, BESIZE20ERMEFITAMRENREER

No XLEEFR NI LABEBH RSN E b P B2 B ohid s B4BrIRIMIn R, MR
SHEABSSHEFPHEXMYE, FIEMms|HEFPBIRTEEM

9.1.4 Big&iRA

B IE(ER TiDB MERR, HSRTXHE!

o {EH Python FHABEIEE
o {HF SQL FIBRIEIER

9.2 HREAI]
9.2.1 £/ sqQL FHamEEE
TiDB ¥ BT MySQLIBEUEZFAEEZE, H5INTHEELRNZ I HER
o
SO BRAMAER SQL iB4A)TE TiDB P {TREEER, T4AXP, {RIEER
MySQL & 1T F s Seh A FESS :

o EIEE TIDB &R

o BlEMERXR

o TEfEMAEHRAN

o HITHEREREN

H= .
| = Y

i[4
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T E R

MELREIANENEE, TRNEEFFRRER. ZEARIER

FRBAIER T REZK,

9.2.1.1 FIEFEK
7T BERBINA SR A SR RYIRE, REERRD:

o TE(REYNES EREE MySQL 17 Fim (MySQL CLI)
o HEH— TIDB &£

YNRIRIESLE TiDB &8¢, AJLURRUTAREIE:
SEBBEANMNNEB L BBEENER, QIBRSMER,
9.2.1.2 TRIEFFIA

92121 % 1% EEEITFEBIEEFSE
EAMBENEFRBE, ERHEPHRITIRNEREESS:

LA macOS EREES<SRE:

mysql --comments --host 127.0.0.1 --port 4000 -u root

92,1228 2% SIERER

BIEEREY, {REJLAGER VECTOR BUBRAEFBRIEETIAFET,

a0, ERIEE— B =4 VECTOR 5#Y embedded_documents R, B]LA{EH

MySQL CLI #1417 sQL &

USE test;
CREATE TABLE embedded_documents (
id INT PRIMARY KEY,

-- document ZlTFIEXFHIIRIGAIE
document TEXT,
-- embedding ST EX1EHYEIE 2T
embedding VECTOR(3)

)i
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T E R

FiuHR%a a0

Query OK, 0 rows affected (0.27 sec)
92123 % 3% MRPEANRE

[6] embedded_documents RAIEAN=1T, B—1TESEIEMEEENRET

INSERT INTO embedded_documents
VALUES

(1, 'dog’, '[1,2,11"),

(2, "fish', '[1,2,41),

(3, 'tree’, '[1,0,01;

FiHR 0T

Query OK, 3 rows affected (0.15 sec)
Records: 3 Duplicates: 0 Warnings: 0

Note
NTHERT, ARFENTRENEL, MER=4fr=E,
ELFRR AR, NEBESERNBHARTHENREZ,

92124 E 4. BEHEER

B F— PN =1THIRER T E1EHEN, 7L EIf embedded_documents 3R :

SELECT * FROM embedded_documents;

FriHRmH N T -

e A fmmmm - +
| id | document | embedding |
e AT fmmmm e +

| T]dog [[1.21] |

| 2|fish |[[1,24] |

| 3|tree |[1,0,0] |

+ommmm oo Fmmmmmmmm - +
3 rows in set (0.15 sec)
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FilER
92125 % 5% HITREEREH

52XEREMN, EERAEERRN, (RBEERRMERIE,

FEALS, EREAR “—MIPEKNEY” , RIKENNEIRER 1,23l EXFF
NS, RBEERNEEGAFNERITERIRARE,

BITLUF sQLiEAfE, TiDB RitE [1,23] SRFEMEZERRZIES
(vec_cosine_distance), AEMNXLEEHITHFHBHRPREIRRRE (RX
BEEER/N) BIRI=13HE,

SELECT id, document, vec_cosine_distance(embedding, '[1,2,3]") AS distance

FROM embedded_documents
ORDER BY distance

LIMIT 3;

FiHR 0T

e TR R o +
| id | document | distance |
ek TR o +

| 2|fish | 0.00853986601633272 |
| 1]dog |0.12712843905603044 |
| 3|tree | 0.7327387580875756 |
oo o +

3 rows in set (0.15 sec)

BRERDPHN=MHRE(NSEREERNEEHIF: EEE/), IMA document
AR R

Eit, MEHERFKE, BKRIYIRAIGER—5K& (fish), HER—REIX
RIEAVIA (dog)o

9.2.13 BiF&H

o REHIEXRE

o MEERERSI
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Tl B R
9.2.2 fF Python FFIAMEIEEH

ISR AAIF A —ME R Al A, X Al NAKIL T FHENEXIERD
BB FEITFEGHNXBFIER, EXIERAILISEMIBAIRBVEAN, REEHEXH
£R. B, & W . 8T M W X=FABTHER “—MBKEIEY”
B, EXERZF ‘8" FAREXNERRD,

EERXH, {REER TiDB =222, Python. TiDB Vector Python SDK 1 Al X
RRISERGX AN Al LA &

i[4

H= .
| = N

MELREFANENAE, TRNEEFFRTER. ZERRIER
FRBANER T REZ K,

9.2.2.1 BIEERK
AT BEBIRFSERR A RRVIRIE, (FREEHI:

o TEfREINEE_ERE Python 3.8 E SRS
o TEMRBINZE EZE Git
o HHE—TIDB £Et

WRIREZHE TiDB &£8F, AILUZRUTAEIE:
SEREARMNIAERF L IPEENEEE, QIEAMES,
9.2.2.2 IREFFIE

TR AMNEFEEEX N ARFASE, (REEILUM pingcap/tidb-vector-
python FRRAISERENEISE A, BiEiTR6l.

9.2.2.2.1 % 1% #FE— Python IH

FEIRBIABE RF, HE—1 Python B M —1R7 example.py RIS 4!
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TYER

mkdir python-client-quickstart
cd python-client-quickstart
touch example.py

92222 2% REFRENKH

FZIWENBERT, BITUTHLSREMBRGE:
pip install sglalchemy pymysql sentence-transformers tidb-vector python-dotenv

e tidb-vector: FBF5 TiDB MEE R BRI Python B Fif.
e sentence-transformers: FE{ETNI)ILRERIEY Python B, BFMXEERA=
HRX No

92223 % 3% ILEFIHIEEEENERFRH

X FAMEZERY TiDB, I5TE Python MEMIRB R THE— env X&, BUT
AREFHNE env XHH, HIRIEERBNEZESHESIFETEEN TiDB LRI
BE:

TIDB_DATABASE_URL="mysql+pymysql://<USER>:<PASSWORD>@ <HOST>:<PORT>/<
DATABASE>"

### 90 TIDB_DATABASE_URL="mysql+pymysql://root@127.0.0.1:4000/test"

WMNRIREZDHIETT TiDB, <HOST> ERIAN 127.0.0.10 <PASSWORD> #JI8Z1S
=, BRER—RBEhEEE, WETEw LI FE,

T ABSEAVRER

<USER>: %% TiDB SE& AP Ao

e <PASSWORD>: i%#% TiDB &EEFHIZHD,
o <HOST>: TiDB EEMENS,

e <PORT>: TiDB £EfHIIR,

o <DATABASE>: EEIZRHIEERT,

293


https://sbert.net/

FilER
92224 5 4% WIBKERNEER

FNEE BFBSIEER AR Ei N\ RRFHIBERTIIIGIEE msmarco-
MiniLM-L12-cos-v5 FXAEIEEZ R AR EHRN. ZIEEA—PMEERIEE, B
sentence-transformers FEfeft, BIRENABURILIRA 384 ERIRIZEER No

BUTRBESRZE examplepy X4, STEREENIZE, XEMLBOGBLT—
SentenceTransformer S27ll, FHENX T — text_too_embedding() EREXFE FI& XAk
B AR EHE,

from sentence_transformers import SentenceTransformer

print("Downloading and loading the embedding model...")

embed_model = SentenceTransformer("sentence-transformers/msmarco-MiniLM-L12-co
s-v5", trust_remote_code=True)

embed_model_dims = embed_model.get_sentence_embedding_dimension()

def text_to_embedding(text):
"""Generates vector embeddings for the given text."""
embedding = embed_model.encode(text)
return embedding.tolist()

922255 5% HiRE| o HIEESER

{553 TiDBVectorClient Z51E32 3 TiDB &8¢, HolE—MERAEVINR

embedded_documents,

Note
HRERIREIENRPRETINEESHRNREERNRELE—K, !
i, msmarco-MiniLM-L12-cos-v5 &R ERBNMEHR 384 NME,
embedded_documents B ZFIEE W /7 384,

import os
from tidb_vector.integrations import TiDBVectorClient
from dotenv import load_dotenv

### M .env X1 EERRIE 1SS

load_dotenv()
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T E R

vector_store = TiDBVectorClient(
# embedded_documents Z1F /B F 7 EAIEHHE
table_name='embedded_documents’,
# 15/E TIDB R E—EF 155
connection_string=os.environ.get('TIDB_DATABASE_URL"),

# 15 E NI L LB A E TR E

vector_dimension=embed_model_dims,
# YIRZEELZZTE, TEFTEIEZZ

drop_existing_table=True,

)
92226 % 6 . RXAIIERBRARERN, FRFRFHNLIE

RN AR, Ebi0 "dog". "fish" # "tree"s A TNIBEEA
text_to_embedding() ERFUFXLEX AFIRFIR AMETRN, REERAERNENE
embedded_documents ZRH:

documents = [
{
"id"; "f8e7dee2-63b6-42f1-8b60-2d46710c1971",
"text": "dog",
"embedding": text_to_embedding("dog"),
"metadata": {"category": "animal"},

"id": "8dde1fbc-2522-4ca2-aedf-5dcb2966d1c6",
"text": "fish",

"embedding": text_to_embedding("fish"),
"metadata": {"category": "animal"},

"id": "e4991349-d00b-485c-a481-f61695f2b5ae",
"text": "tree",
"embedding": text_to_embedding("tree"),
"metadata": {"category": "plant"},
2
]

vector_store.insert(
ids=[doc["id"] for doc in documents],
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texts=[doc["text"] for doc in documents],
embeddings=[doc["embedding"] for doc in documents],
metadatas=[doc["metadata"] for doc in documents],

)
922278 7% FITIBEXHER

BEW—15 BB X documents R FRIFERRILECHYXIE, Lb4A “a swimming

animal”,

TS BRER text_to_embedding() ERER EWX AEZMARERN, AlG
ERZRANHITER, HHRCENE=ME,
def print_result(query, result):

print(f"Search result (\"{query}\"):")

for rin result:
print(f"- text: \"{r.document}\", distance: {r.distance}")

query = "a swimming animal"

query_embedding = text_to_embedding(query)
search_result = vector_store.query(query_embedding, k=3)
print_result(query, search_result)

1517 example.py X1, HIHERINT:

Search result ("a swimming animal”):

- text: "fish", distance: 0.4562914811223072
- text: "dog", distance: 0.6469335836410557
- text: "tree", distance: 0.798545178640937

BRERPHN=MIRe(SERRENEERRF: BEEE/, VB document
AR R

Fitb, MBIHERRE, FANIEAIER—FKE (fish), HER—REFK
KIEEYH (dog)o

9.2.23 BiEEH
o MEIIEHXRE
o MEERZES|
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FIER
9.3 &5k

9.3.1 MELREMM R

AHENEET TiDB MEIEERZRIN Al FEZR. SR NREFIN R X RIRET (ORM)
e

IR

H= .

[ = Y
ASLEHF ALY, FENEEFFERFER, ZIEErIgESTER
ERBHMERTEET K.

9.3.1.1 Al HEZ2

TiDB HElXZFLUT Al 248, ETF XL Al {222, {RulLUEMA TiDB MEERRILN
2 Al NZABER.

Al HEZR iz
Langchain | 7% [angChain BT IRERBIER
Llamainde | #f | lamalndex Hfd A EH SRR M 219

X

Itesh, RIEEILAGERS TiDB ek ZMEEFER, FI40% TiDB AF Al AREFHIX
AR R BRI 6E S,

9.3.1.2 R ANREFIARS
TiDB MEERLIHFEESIA 16383 HANMAE, ALEN AKZEERNEL,

{RE] LMER BITHERFRIRANRE S E = H iR NRRUR AR AIER AN APl SRERY
[[E,

TRYIE T &880 ERERNER AR S R BB AR IR,

BAERRS R
] #i2

Jina Al 255 Jina Al IRANREY AP ERFH SIBEM SIS R
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TYHER

9.3.1.3 WHRXZMES (ORM) &

7

fREJ LA TiDB ME#ERINEES ORM ELSEMA, LUES TiDB #iEEFERE.

TRYIE T 289 ORM EFMMER AV ERHIE:

BE | ORM/EF % LA iz

Python | TiDB Vector pip install tidb- M Python FIAEEEER
Client vector[client]
SQLAIchemy pip install tidb-vector £ SQLAIchemy HfEF TiDB A€

N
peewee pip install tidb-vector £ peewee FfEF TiDB MEIEER
Django pip install django- 7£ Django HfEF TiDB MEHRE
tidb[vector]
9.3.2 Al E%2

9.3.2.1 £ Llamalndex REAFHHIBEREIER

X RRINFTE Llamalndex B TiDB M=%,

I[4

&
MERRBRIANEERE, FERNEEFIFIRPER. ZIMEERNRESER
FRBANER TREZK.
Tip
fRB] LATE Jupyter Notebook EEBTEMRGIMIE, HEIZETE Colab 7E
BIMEPIZTTRAIAE,

9.3.2.1.1 FIEFER

AT BENBIMF SR A SR BYIRE, REEERD:

o TEREINIZZ LR Python 3.8 EShRZA
o TEREVNZS EREE Jupyter Notebook
o TEREINLEZ LRI Git
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https://www.python.org/downloads/
https://jupyter.org/install
https://git-scm.com/downloads

FilER
o HE—TIDB £Et
WRIREZE TiDB &8, mlLURRBLITANeIE:
SEMEARMNIAERF N IEBIENERF, CIEAHESE,
9.3.2.1.2 HIRFFIA

AT TAINAIE TiDB BIRERERINEES Llamalndex S5 1A, LUSEIIE
XER,

55 1% #E Jupyter Notebook {4

EIRBRT, FE—1RA integrate_with_llamaindex.ipynb BY Jupyter Notebook X
14

touch integrate_with_llamaindex.ipynb
% 2T REMFERIKRI

EIFNMEBRT, BT TSR EMENRGE:

pip install lama-index-vector-stores-tidbvector
pip install lama-index

7E Jupyter Notebook H¥TFF integrate_with_llamaindex.ipynb {4, ZRA0LATRAES L
SRR HEE:

import textwrap
from llama_index.core import SimpleDirectoryReader, StorageContext

from llama_index.core import VectorStorelndex
from llama_index.vector_stores.tidbvector import TiDBVectorStore

£3P:. EENRTE

AXHEER OpenAl EABRNERERRERN. LT ESD, (REERHERHN
EERFRIB OpenAl AP Z%H,

299


https://platform.openai.com/docs/introduction
https://platform.openai.com/docs/quickstart/step-2-set-up-your-api-key

TYHER

IBITUUTAES, EEIMREE, AIBE1TE, RASRTRNEEFR SN
OpenAl API 2248

#### Use getpass to securely prompt for environment variables in your terminal.
import getpass
import os

#### Connection string format: "mysql+pymysql.//<USER>:<PASSWORD>@ <HOST>.40
00/<DB> ?ss| ca=/etc/ssl/cert pem&ss| verify cert=true&ssl verify_identity=true”
tidb_connection_string = getpass.getpass("TiDB Connection String:")
os.environ["OPENAI_API_KEY"] = getpass.getpass("OpenAl APl Key:")

A macOS A, EERIERFFHI TR

TIDB_DATABASE_URL="mysql+pymysql://<USERNAME>:<PASSWORD>@ <HOST>:<PO
RT>/<DATABASE_NAME>"

#### 5190 TIDB_DATABASE_URL="mysql+pymysql://root@127.0.0.1:4000/test"

EEREETRTRPHNSENIRE TiDB LR NME, MNRIREDIEIT TiDB,
2RI\ <HOST> #ilk )9 127.0.0.1o <PASSWORD> #JI AR NE, EREFE—/XE5H
£8, WEEFLIFE,

T A SRBVRRE

e <USERNAME>: #%#% TiDB &£EHVAF B,
e <PASSWORD>: #%#% TiDB &RV ED,

e <HOST>: TiDB £EE¥8YEM 3L,

e <PORT>: TiDB &£&#MIKOS,

o <DATABASE>: EEEMVEUIRERF.

£ 4T MERFARUS
4.1 TEFARE

R B B R EIE—1R A data/paul_graham/ BB FE, ZABM run-
llama/llama_index GitHub fUEBEEHR T #if¥ 2344 paul_graham_essay.txt:
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TYER

mkdir -p 'data/paul_graham/'

wget 'https://raw.githubusercontent.com/run-llama/llama_index/main/docs/docs/exampl
es/data/paul_graham/paul_graham_essay.txt' -O 'data/paul_graham/paul_graham_essay.t
xt'

4.2 INESHE

fEH SimpleDirectoryReader M data/paul_graham/paul_graham_essay.txt B ANE =15
X

documents = SimpleDirectoryReader("./data/paul_graham").load_data()
print("Document ID:", documents[0].doc_id)

for index, document in enumerate(documents):
document.metadata = {"book": "paul_graham"}

B5F ERHEFEHERE
5.1 FIa T BURE R E 77 0E

BURRSRETE TiDB HRBIEE— paul_graham_test &R, ZRHMNAELRHIT T
o

tidbvec = TiDBVectorStore(
connection_string=tidb_connection_url,
table_name="paul_graham_test",
distance_strategy="cosine",
vector_dimension=1536,
drop_existing_table=False,

)
WITEINE, R EEREFMIAIR TiDB #IEEFH paul_graham_test ko

5.2 ERHEFEREIRAN
AT USSR LUE R R E RN, F R mEBRNZFEE] TiDB REFMEH,

storage_context = StorageContext.from_defaults(vector_store=tidbvec)
index = VectorStorelndex.from_documents(
documents, storage_context=storage_context, show_progress=True

)
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TYER

FiuHR%a a0

Parsing nodes: 100% | B 1/1 (00:00<00:00, 8.76it/s]
Generating embeddings: 100% || | I 21/271 100:02<00:00, 8.22it/s]

£ 6T HITHEER

THRIBRET TiDB MEFMELIZ— T EMWSIE, HFHRTEBMMEER,

query_engine = index.as_query_engine()
response = query_engine.query("What did the author do?")
print(textwrap.fill(str(response), 100))

AE:
TiDBVectorStore I3 #F default IR,

LTI

The author worked on writing, programming, building microcomputers, giving talks at co
nferences,

publishing essays online, developing spam filters, painting, hosting dinner parties, and p
urchasing

a building for office use.

F5 7% FERTHIETIRIHTIER
NTMWIEER, (Rl UERTHIRT RSB RIMEHFT SIFERMFINETE R,
R book != “paul_graham” 3T E28E 14

LU RAIME SIS HERRIE book TTEIEFER N paul_graham BYZ:

from llama_index.core.vector_stores.types import (
MetadataFilter,
MetadataFilters,

)

query_engine = index.as_query_engine(
filters=MetadataFilters(
filters=[
MetadataFilter(key="book", value="paul_graham", operator="1="),

]
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TYER

)

similarity_top_k=2,
)
response = query_engine.query("What did the author learn?")
print(textwrap.fill(str(response), 100))

LT (I

Empty Response

Query with book == "paul_graham" filter
T RFINEIEIETHIEN book TTEIBRFER A paul_graham HY4E

from llama_index.core.vector_stores.types import (
MetadataFilter,
MetadataFilters,

)

query_engine = index.as_query_engine(
filters=MetadataFilters(
filters=[
MetadataFilter(key="book", value="paul_graham", operator="=="),
]
)
similarity_top_k=2,
)
response = query_engine.query("What did the author learn?")
print(textwrap.fill(str(response), 100))

FiHR%a 0T

The author learned programming on an IBM 1401 using an early version of Fortran in 9th
grade, then

later transitioned to working with microcomputers like the TRS-80 and Apple 1. Addition
ally, the

author studied philosophy in college but found it unfulfilling, leading to a switch to study
ing Al.

Later on, the author attended art school in both the US and lItaly, where they observed a |
ack of

substantial teaching in the painting department.
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TE B R
%85 MRS
M3 IR — SR

tidbvec.delete(documents[0].doc_id)

BN E S SHRMIER:

query_engine = index.as_query_engine()
response = query_engine.query("What did the author learn?")
print(textwrap.fill(str(response), 100))

TR N T :
Empty Response
9.3.2.1.3 BIESH
o MAIEHIERE
o MEEERESI
9.3.2.2 7£ LangChain F{ERFENHIBERSEIER

SRR RIMEITE LangChain R TIDB AIE# %,

I[4

&
MERRB NG, FTENEEFIMEPER, ZEERERER
FRBANER TREZK.
Tip
{RAILATE Jupyter Notebook EEFFEINRFINGD, AILEZE
Colab FEZIMERTTITRAIED,

9.3.2.2.1 HIEHER

7T BENBIMA SR AR BYIRE, REEERD:

o TEfREINES ERZE Python 3.8 EEARES
o TEIREVNES ERE Jupyter Notebook
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https://python.langchain.com/
https://colab.research.google.com/github/langchain-ai/langchain/blob/master/docs/docs/integrations/vectorstores/tidb_vector.ipynb
https://www.python.org/downloads/
https://jupyter.org/install

T ER
o TE(REINIZR LR Git
o HEF—TIDB &EE
YNRIRIEEE TiDB &8, AJLURRBUTAREIE:
SEBBEAMNNEHLBBEENER, QRS MER,
9.3.2.2.2 RIRFFIA

ATWEHAN BT TIDB MABIEEYAES LangChain AR, IUSTIEN
S

%5 1% #E Jupyter Notebook X4

ERERT, FE—1R A integrate_with_langchain.ipynb BY Jupyter Notebook X
14

touch integrate_with_langchain.ipynb
2. REMRBERIKRH

EFNIEBRRT, BTU TSR EMENRGE.
pip install langchain langchain-community

pip install langchain-openai

pip install pymysq|l

pip install tidb-vector

7£ Jupyter Notebook H¥THF integrate_with_langchain.ipynb X4, AL TS L
SAFTERNRHEE:

from langchain_community.document_loaders import TextLoader
from langchain_community.vectorstores import TiDBVectorStore
from langchain_openai import OpenAlEmbeddings

from langchain_text_splitters import CharacterTextSplitter
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Tl E =
%35 REFHLE

AXHEER OpenAl EABRNERERRERN. LT ED, (REERMHEH
EZRFRIER OpenAl APl ZH,

BITUUTIAEL, BEMREE, ABE1TE, RASRTRRNEREFRFHEMN
OpenAl APl 23R

#### Use getpass to securely prompt for environment variables in your terminal.
import getpass
import os

#### Connection string format: "mysql+pymysqgl.//<USER>:<PASSWORD>@ <HOST>.40
00/<DB> ?ss|_ca=/etc/ssl/cert pem&ssl_verify_cert=true&ss/_verify_identity=true”
tidb_connection_string = getpass.getpass("TiDB Connection String:")
os.environ["OPENAI_API_KEY"] = getpass.getpass("OpenAl API Key:")

A macOS A, SEBFRVEEFFHITAIR:

TIDB_DATABASE_URL="mysql+pymysql://<USERNAME>:<PASSWORD>@ <HOST>:<PO
RT>/<DATABASE_NAME>"

#### 5190 TIDB_DATABASE_URL="mysql+pymysql://root@127.0.0.1:4000/test"
FEBREEF TR PNSEIRRY TiDB EFRXTNAYE. MRIREDRVIETT TiDB,
BRIA <HOST> HiHEH 127.0.0.1, <PASSWORD> #ISAZI AR, BIRBRHE—REN
&85, WEFRFLIFE,

T A SRBVRRE

e <USERNAME>: #%#% TiDB &£EBHVAF B,
e <PASSWORD>: J%#% TiDB SEB¥HYZ T,

e <HOST>: TiDB SEEHIEH ML,

e <PORT>: TiDB &£&#MiIKOS,

o <DATABASE>: EEZRHIEERT,
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T E R
B 45 MBREAL

4.1 TEFAX

FE(RRIE B RHEE—1R A datahow_to/ IE R, FAEM langchain-
ai/langchain fLABEEAR T EIFEAAY state_of_the_union.txto

mkdir -p 'data/how_to/'
wget 'https://raw.githubusercontent.com/langchain-ai/langchain/master/docs/docs/how
_to/state_of the_union.txt' -O 'data/how_to/state_of the union.txt'

4.2 MNEFH 73 BISHE

M data/how_to/state_of_the_union.txt FANEIRFISC R, FHEER CharacterTextSplitter
BEDEIFRSIRY 1000 NMERIIXAIR,

loader = TextLoader("data/how_to/state of the union.txt")

documents = loader.load()

text_splitter = CharacterTextSplitter(chunk_size=1000, chunk_overlap=0)
docs = text_splitter.split_documents(documents)

FB5T ERHAFEHERE

TiDB X5 fEFARIXEER (cosine) MIERTVEER (L2) KIHEMEZBRIMEME. EF
fEmER, RIAERRZIER,

LU FMCESIS7E TiDB H6IE— embedded_documents 3R, xR M AEEZHT
T A

embeddings = OpenAlEmbeddings()
vector_store = TiDBVectorStore.from_documents(
documents=docs,
embedding=embeddings,
table_name="embedded documents”,
connection_string=tidb_connection_string,
distance_strategy="cosine",

)
BRIDiTE, {ReILAEEEEMIGR TiDB #3EETEY embedded_documents Ro
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#6%: MINBEE

AT RRINMATE state_of_the_union.txt XAHAZE I “What did the president say

about Ketanji Brown Jackson”s

query = "What did the president say about Ketanji Brown Jackson"

FHA—: fEF similarity_search_with_score()

similarity_search_with_score() FZHFITEXEANRTSETEQZBHNREER,
ZEEE—MEUENSS, HitBEANHEFMER distance_strategy RE. %%
IREIEDREEVET k XM, Fo8EE, WIBXESRINEIRIES ZBRIEI
E#s.

docs_with_score = vector_store.similarity_search_with_score(query, k=3)
for doc, score in docs_with_score:

print("-" * 80)

print("Score: ", score)

print(doc.page_content)

print("-" * 80)

PR

Score: 0.18472413652518527

Tonight. | call on the Senate to: Pass the Freedom to Vote Act. Pass the John Lewis Votin
g Rights Act. And while you're at it, pass the Disclose Act so Americans can know who is f
unding our elections.

Tonight, I'd like to honor someone who has dedicated his life to serve this country: Justic
e Stephen Breyer—an Army veteran, Constitutional scholar, and retiring Justice of the Un
ited States Supreme Court. Justice Breyer, thank you for your service.

One of the most serious constitutional responsibilities a President has is nominating som
eone to serve on the United States Supreme Court.

And | did that 4 days ago, when | nominated Circuit Court of Appeals Judge Ketanji Brow
n Jackson. One of our nation’s top legal minds, who will continue Justice Breyer's legacy
of excellence.
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Score: 0.21757513022785557

A former top litigator in private practice. A former federal public defender. And from a fa
mily of public school educators and police officers. A consensus builder. Since she's been
nominated, she's received a broad range of support—from the Fraternal Order of Police
to former judges appointed by Democrats and Republicans.

And if we are to advance liberty and justice, we need to secure the Border and fix the im
migration system.

We can do both. At our border, we've installed new technology like cutting-edge scanner
s to better detect drug smuggling.

We've set up joint patrols with Mexico and Guatemala to catch more human traffickers.

We're putting in place dedicated immigration judges so families fleeing persecution and
violence can have their cases heard faster.

We're securing commitments and supporting partners in South and Central America to h
ost more refugees and secure their own borders.

Score: 0.22676987253721725
And for our LGBTQ+ Americans, let’s finally get the bipartisan Equality Act to my desk. Th
e onslaught of state laws targeting transgender Americans and their families is wrong.

As | said last year, especially to our younger transgender Americans, | will always have yo
ur back as your President, so you can be yourself and reach your God-given potential.

While it often appears that we never agree, that isn't true. | signed 80 bipartisan bills into
law last year. From preventing government shutdowns to protecting Asian-Americans fr
om still-too-common hate crimes to reforming military justice.

And soon, we'll strengthen the Violence Against Women Act that | first wrote three deca
des ago. It is important for us to show the nation that we can come together and do big

things.

So tonight I'm offering a Unity Agenda for the Nation. Four big things we can do togethe
r.

First, beat the opioid epidemic.
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o —
FElE =
FHIN=: {#H similarity_search_with_relevance_scores() 73 7%

similarity_search_with_relevance_scores() /7:2=1RBINEXME N =E0E k X1,
DS, HBEXERNBRSRNEEEGZENEUESS,

docs_with_relevance_score = vector_store.similarity_search_with_relevance_scores(query,

k=2)
for doc, score in docs_with_relevance score:
print("-" * 80)

print("Score: ", score)
print(doc.page_content)
print("-" * 80)

FiARSI

Score: 0.8152758634748147

Tonight. | call on the Senate to: Pass the Freedom to Vote Act. Pass the John Lewis Votin
g Rights Act. And while you're at it, pass the Disclose Act so Americans can know who is f
unding our elections.

Tonight, I'd like to honor someone who has dedicated his life to serve this country: Justic
e Stephen Breyer—an Army veteran, Constitutional scholar, and retiring Justice of the Un
ited States Supreme Court. Justice Breyer, thank you for your service.

One of the most serious constitutional responsibilities a President has is nominating som
eone to serve on the United States Supreme Court.

And | did that 4 days ago, when | nominated Circuit Court of Appeals Judge Ketanji Brow
n Jackson. One of our nation’s top legal minds, who will continue Justice Breyer's legacy
of excellence.

Score: 0.7824248697721444

A former top litigator in private practice. A former federal public defender. And from a fa
mily of public school educators and police officers. A consensus builder. Since she’s been
nominated, she’s received a broad range of support—from the Fraternal Order of Police
to former judges appointed by Democrats and Republicans.

And if we are to advance liberty and justice, we need to secure the Border and fix the im
migration system.

We can do both. At our border, we've installed new technology like cutting-edge scanner
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s to better detect drug smuggling.

We've set up joint patrols with Mexico and Guatemala to catch more human traffickers.

We're putting in place dedicated immigration judges so families fleeing persecution and
violence can have their cases heard faster.

We're securing commitments and supporting partners in South and Central America to h
ost more refugees and secure their own borders.

FRfEtaREE

#E Langchain 51, 1025 @—MED, ATMMIEENLES, HIEETH,
ML FRREE, RRETUNIMEHES N, LFRESER T iM% TiDB
MEE AR,

retriever = vector_store.as_retriever(
search_type="similarity_score_threshold",
search_kwargs={"k": 3, "score_threshold": 0.8},
)
docs_retrieved = retriever.invoke(query)
for doc in docs_retrieved:
print("-" * 80)
print(doc.page_content)
print("-" * 80)

LTI

Tonight. | call on the Senate to: Pass the Freedom to Vote Act. Pass the John Lewis Votin
g Rights Act. And while you're at it, pass the Disclose Act so Americans can know who is f
unding our elections.

Tonight, I'd like to honor someone who has dedicated his life to serve this country: Justic
e Stephen Breyer—an Army veteran, Constitutional scholar, and retiring Justice of the Un

ited States Supreme Court. Justice Breyer, thank you for your service.

One of the most serious constitutional responsibilities a President has is nominating som
eone to serve on the United States Supreme Court.

And | did that 4 days ago, when | nominated Circuit Court of Appeals Judge Ketanji Brow
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TYER

n Jackson. One of our nation’s top legal minds, who will continue Justice Breyer's legacy
of excellence.

%bREEFME
ERIFRINER TiDB METEE, AJLUER drop_vectorstore() &

vector_store.drop_vectorstore()

9.3.2.2.3 ERATTEIB TSRS HITIER
ATIMER, R UER TR ERRFIEH TS E R HINA SR,
TR TR R

£ TIDB MEFMER, B M NXHEEIUSTHIERX . TTHIBENLEARE JSON MR
hEYEERT (key-value pairs) FETo 2 (key) BIRBIZRFRTER, MIE (value) AILLE
UM ErIRE:
o FFiER
o HE: BEHIFREK
e Boolean: true ¥ false
flgn, TEE—TERETEIERE:
{
"page™: 12,

"book_title": "Siddhartha"
}

TTEIET IR E A
B] ARV 28 EUFE

o Sor: EEMNSEE—THEEFHNRE,
o Sand: EERTSFIBEEEFMHHNRE,
e S$eq: FTREEE,
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o $ne: AFETFIEEE,

o $gt. RFHEEE.

o S$gte: RFHFTIEEE.
o S$it: NFHEEE,

o Slte: NFHREFETIEEE,
o S$in: TEIEERVEIRADR,

o $nin: NEFEEEHAT.

BRI0— SR TTEIE T

{

"page™: 12,

"book_title": "Siddhartha"
}

AT o 8UE it 28ty mT ILER B Z Sy
{"page™: 12}
{ "page": {"$eq": 12 }}
{
"page": {
"$in": [11, 12, 13]

}
}

{"page": {"$nin": [13] } }
{ "page": { "$It": 11}}

{
"$or": [{ "page™: 11}, { "page™: 12 }],
"$and": [{ "page™: 12}, { "page": 13 }]
}

TYHER

TiDB R ToEIET ISR FE M RENRA—MRIBIIESFMF, FHER AND 2

BRI ERAFAGENR,
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ol

AR BIAE3E TiDBVectorStore AN Y FINXA, HAT XA T —1 title
FERAIEANTHIE:

vector_store.add_texts(
texts=|
"TiDB Vector offers advanced, high-speed vector processing capabilities, enhancing
Al workflows with efficient data handling and analytics support.”,
"TiDB Vector, starting as low as $10 per month for basic usage”,
I,
metadatas=[
{"title": "TiDB Vector functionality"},
{"title": "TiDB Vector Pricing"},
1,
)

LTI

[UUID('c782cb02-8eec-45be-a31f-fdb78914f0a7"),
UUID('08dcd2ba-9f16-4f29-a9b7-18141f8edae3")]

fEA TR ISR TIRINEE R

docs_with_score = vector_store.similarity_search_with_score(

"Introduction to TiDB Vector", filter={"title": "TiDB Vector functionality"}, k=4
)
for doc, score in docs_with_score:

print("-" * 80)

print("Score: ", score)

print(doc.page_content)

print("-" * 80)
FRERSIHEN T

Score: 0.12761409169211535
TiDB Vector offers advanced, high-speed vector processing capabilities, enhancing Al wo
rkflows with efficient data handling and analytics support.
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Fil 2R
9.3.2.24 M AERG: IRITHIE

ATE RN Langchain Al TIDB MERRELES, MATRKITRENDR, %
HRMNERENZF IR MEURRITIRS, FEEMIREIASIERE (FlnF
ANKREENRRRD) BT,

ZROIEERTNEESER:

1. RGN BHRHITEXER, DIHETSEIREINIZAE,
2. ITSQL &N, BXERBSMAEESBES, MERBETRTERAFR
YFRYA= A B B AU,

R
B, SIBE—TRRFMENIDMEIE:

#### BIETIE LT NE ST B2
vector_store.tidb_vector_client.execute(
"""CREATE TABLE airplan_routes (

id INT AUTO_INCREMENT PRIMARY KEY,
airport_code VARCHAR(10),
airline_code VARCHAR(10),
destination_code VARCHAR(10),
route_details TEXT,
duration TIME,
frequency INT,
airplane_type VARCHAR(50),
price DECIMAL(10, 2),
layover TEXT
A
)

#### TF airplan_routes FIRIEZRFIFN —LEfF AL

vector_store.tidb_vector_client.execute(
"""INSERT INTO airplan_routes (
airport_code,
airline_code,
destination_code,
route_details,
duration,
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frequency,
airplane_type,
price,
layover
) VALUES
(JFK', 'DL', '"LAX', 'Non-stop from JFK to LAX.", '06:00:00', 5, 'Boeing 777", 299.99, 'None
)
('LAX', 'AA', 'ORD’, 'Direct LAX to ORD route.', '04:00:00', 3, 'Airbus A320', 149.99, 'None
)
('EFGH', "UA', 'SEA', 'Daily flights from SFO to SEA.", '02:30:00', 7, 'Boeing 737', 129.99, '
None');

)

vector_store.add_texts(
texts=|[
"Clean lounges and excellent vegetarian dining options. Highly recommended.”,
"Comfortable seating in lounge areas and diverse food selections, including vegetari
an.",
"Small airport with basic facilities.",
1,
metadatas=|
{"airport_code": "JFK"},
{"airport_code": "LAX"},
{"airport_code": "EFGH"},
1,
)

FouHR%a N

[UUID('6dab390f-acd9-4c7d-b252-616606fbc89b'),
UUID('9e811801-0e6b-4893-8886-60f4fb67ce69'),
UUID('f426747c-0f7b-4c62-97ed-3eeb7c8dd76e)]

RITEXER
TS AT LS R BB B A ISR Rl

retriever = vector_store.as_retriever(
search_type="similarity_score_threshold",
search_kwargs={"k": 3, "score_threshold": 0.85},
)
semantic_query = "Could you recommend a US airport with clean lounges and good veg
etarian dining options?"
reviews = retriever.invoke(semantic_query)
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for rin reviews:
print("-" * 80)
print(r.page_content)
print(r.metadata)

print("-" * 80)
TRERSILEEN TR

Clean lounges and excellent vegetarian dining options. Highly recommended.
{'airport_code': 'JFK'}

Comfortable seating in lounge areas and diverse food selections, including vegetarian.
{'airport_code": 'LAX'}

RRIFANTIZER
MERLERPRIANIZHRED, BEREIEEFRIFANAES:

#### Extracting airport codes from the metadata
airport_codes = [review.metadata["airport_code"] for review in reviews]

#### Executing a query to get the airport details
search_query = "SELECT * FROM airplan_routes WHERE airport_code IN :codes"
params = {"codes": tuple(airport_codes)}

airport_details = vector_store.tidb_vector_client.execute(search_query, params)
airport_details.get("result")

FiHR%a 0T

[(1, JFK', 'DL', 'LAX', 'Non-stop from JFK to LAX.', datetime.timedelta(seconds=21600), 5, '
Boeing 777", Decimal('299.99'), 'None'),

(2, 'LAX', 'AA', 'ORD’, 'Direct LAX to ORD route.', datetime.timedelta(seconds=14400), 3, '
Airbus A320', Decimal('149.99"), 'None')]

[ErhC i
RBETUER R SQL EFRE L E A RIZ:

search_query = """
SELECT
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VEC_Cosine_Distance(se.embedding, :query_vector) as distance,
ar.”*,
se.document as airport_review
FROM
airplan_routes ar
JOIN
{TABLE_NAME} se ON ar.airport_code = JSON_UNQUOTE(JSON_EXTRACT(se.meta, '
$.airport_code"))
ORDER BY distance ASC
LIMIT 5;

query_vector = embeddings.embed_query(semantic_query)

params = {"query_vector": str(query_vector)}

airport_details = vector_store.tidb_vector_client.execute(search_query, params)
airport_details.get("result")

FiHRa 0T

[(0.1219207353407008, 1, 'JFK', 'DL', 'LAX", 'Non-stop from JFK to LAX.", datetime.timedelt
a(seconds=21600), 5, '‘Boeing 777", Decimal('299.99'), 'None', 'Clean lounges and excellen
t vegetarian dining options. Highly recommended.’),

(0.14613754359804654, 2, 'LAX', 'AA’", 'ORD', 'Direct LAX to ORD route.!, datetime.timede
Ita(seconds=14400), 3, 'Airbus A320', Decimal('149.99'), 'None', 'Comfortable seating in lo
unge areas and diverse food selections, including vegetarian.’),

(0.19840519342700513, 3, 'EFGH', 'UA", 'SEA", 'Daily flights from SFO to SEA., datetime.ti
medelta(seconds=9000), 7, '‘Boeing 737', Decimal('129.99"), 'None', 'Small airport with bas
ic facilities.")]

BIEEE
&a, MFReIENR, FERIR:
vector_store.tidb_vector_client.execute("DROP TABLE airplan_routes")

FiHR%a 0T

{'success": True, 'result”: 0, 'error': None}

9.3.2.2.5 BiEZH
o MIEIIEXRE
o MEERZES|
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Fal 2R
9.3.3 R NIRBY/ARSS
9.3.3.1 454 Jina Al FRNIEE AP FHEFIFIEEREER

AR RRINEEER Jina Al AXAEREMBERN, ARFRERNFEE
TiDB H1, HIRIEMEIMNERBINIA,

g

H .
| = Y

EERREFNERSE, TRNEEFIFRHER. ZEERRIER
BB R T RET K.

9.33.1.1 FIEEX
AT BEBIRFSER A HRVIRIE, (FEEEHI:

o TEfREINEE ERE Python 3.8 E SRS
o TEfRBINZE EZE Git
o HHE—TIDB K£Et

WNRIRIEZHE TiDB &8, AILUERUT A EIE:
SEMEAMNIAER NI BIENERE, QIEAMERL,
9.3.3.1.2 i3T5I BB

EETLOEE LU TS BIRR T #RUNAILE S Jina Al BRANTREY API £/ TiDB RIE#2
o

£19: ZERIBEEE

¥ tidb-vector-python G EETE[EE! 453t ;

git clone https://github.com/pingcap/tidb-vector-python.git

F2T:. SIBEINFE

FIRBIINE G2 B PN IR .
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TYER

cd tidb-vector-python/examples/jina-ai-embeddings-demo
python3 -m venv .venv
source .venv/bin/activate

%3P REMBRIKRH

LRI H PR Bk -

pip install -r requirements.txt

F4F: RBEFIRTE

M Jina Al Embeddings API TIEIFREX Jina Al APl 248, AGERENFIETE,

X FAHIERZERY TiDB, {RE]LUBI AR in R ERIREIMRT 8 LUERE TiDB 8.
export JINA_API_KEY="***x"

export TIDB_DATABASE_URL="mysql+pymysql://<USERNAME>:<PASSWORD>@ <HOS
T>:<PORT>/<DATABASE>"

#### 5190 export TIDB_DATABASE_URL="mysql+pymysql://root@127.0.0.1:4000/test"

RGPS ENIRE TiDB PR NEVE, INRIREAAIETT TiDB,
<HOST> BRIAFT 127.00.1c <PASSWORD> #JIAZ L RT, BIFEE—RBiHE
B, W EEwLEIFER,

T A SRBVRRE

<USERNAME>: i%#% TiDB &REf A B,
e <PASSWORD>: %#% TiDB &RV ET,

e <HOST>: TiDB £EE¥8YEH 3L,

e <PORT>: TiDB £EMIFOS,

o <DATABASE>: EEZRHIEERT,

£5%: BITRAINAER
python jina-ai-embeddings-demo.py

s
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TYER

- Inserting Data to TiDB...
- Inserting: Jina Al offers best-in-class embeddings, reranker and prompt optimizer, ena
bling advanced multimodal Al.
- Inserting: TiDB is an open-source MySQL-compatible database that supports Hybrid T
ransactional and Analytical Processing (HTAP) workloads.
- List All Documents and Their Distances to the Query:
- distance: 0.3585317326132522
content: Jina Al offers best-in-class embeddings, reranker and prompt optimizer, enabl
ing advanced multimodal Al.
- distance: 0.10858102967720984
content: TiDB is an open-source MySQL-compatible database that supports Hybrid Tra
nsactional and Analytical Processing (HTAP) workloads.
- The Most Relevant Document and Its Distance to the Query:
- distance: 0.10858102967720984
content: TiDB is an open-source MySQL-compatible database that supports Hybrid Tra
nsactional and Analytical Processing (HTAP) workloads.

9.3.3.1.3 B FER
iBid Jina Al FREXER NS B

TE X —* generate_embeddings K%, FATFIAA Jina Al BYER API:

import os
import requests
import dotenv

dotenv.load_dotenv()
JINAAI_API_KEY = os.getenv('JINAAI_API_KEY")

def generate_embeddings(text: str):
JINAAI_API_URL = 'https://apijina.ai/vl/embeddings'
JINAAI_HEADERS = {
'‘Content-Type': 'application/json’,
'‘Authorization': f'Bearer {JINAAI_API_KEY}'
}
JINAAI_REQUEST_DATA = {
'input": [text],
'model’: 'jina-embeddings-v2-base-en' # with dimension 768.

}
response = requests.post(JINAAI_API_URL, headers=JINAAI_HEADERS, json=JINAAI_RE
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QUEST_DATA)
return response.json()['data'][0]['embedding']

R SR S B
1Bd SQLAIchemy %4 TiDB ££8%:

import os
import dotenv

from tidb_vector.sglalchemy import VectorType
from sqlalchemy.orm import Session, declarative_base

dotenv.load_dotenv()

TIDB_DATABASE_URL = os.getenv('TIDB_DATABASE_URL")

assert TIDB_DATABASE_URL is not None

engine = create_engine(url=TIDB_DATABASE_URL, pool_recycle=300)

TE X A8 REH

T E R

El#2—35K jinaai_tidb_demo_documents &, EREE—1 content 5| FIFEX A,

— content_vec ME5|BFEFHERZEEHRN:

from sglalchemy import Column, Integer, String, create_engine
from sglalchemy.orm import declarative_base

Base = declarative_base()

class Document(Base):
_ tablename__ = "jinaai_tidb_demo_documents”

id = Column(Integer, primary_key=True)

content = Column(String(255), nullable=False)

content_vec = Column(
# DIMENSIONS is determined by the embedding mode,
# for Jina Al's jina-embeddings-v2-base-en model it's 768.
VectorType(dim=768)

=N
o MEFINEELNS IR NERENRIRE IR NLEREEE,
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Tl B =
o TEASHIAR, jina-embeddings-v2-base-en HREVEREAIEIEHERNLEE S 768,

fEF Jina Al ERXEERAHENTHEUERE

fEF Jina Al BN\ APl ABFEXAERRERN, HFEXLEREFHETE TiDB H:

TEXTS = [

'Jina Al offers best-in-class embeddings, reranker and prompt optimizer, enabling adva
nced multimodal Al

'TiDB is an open-source MySQL-compatible database that supports Hybrid Transaction
al and Analytical Processing (HTAP) workloads.,

]
data =[]

for text in TEXTS:
# 81T Jina Al APl £ EX A HI /eI E N
embedding = generate_embeddings(text)
data.append({
‘text’: text,
‘embedding": embedding

)

with Session(engine) as session:
print('- Inserting Data to TiDB...")
for item in data:
print(f' - Inserting: {item["text"]})
session.add(Document(
content=item['text],
content_vec=item['embedding’]

)

session.commit()

fEA Jina Al £ AEEMANEFAIBETHRITIENIER
BT Jina Al BJHER\ APl £ EIAX AN EEHRN, AEIREEANSHEEERAN
MRAERPFIEEBIMAN ZENRZEBILEZIEXA document:

query = 'What is TIDB?'
#### BT Jina Al APl £ BEE X AR IEIE BN
query_embedding = generate_embeddings(query)

with Session(engine) as session:
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print('- The Most Relevant Document and Its Distance to the Query:')
doc, distance = session.query(
Document,

Document.content_vec.cosine_distance(query_embedding).label('distance’)
).order_by(

‘distance’

).limit(1).first()

print(f' - distance: {distance}\n'
f'  content: {doc.content}’)

9.33.14 BIESH
o MEHUELRL
o MEERERSI
9.3.4 ORM [

9.3.4.1 7£ SQLAIchemy HR{EHFH FIEEREEER

AR BRIEER SQLAIchemy 5 TIDB [ME#ZEHITRE, UKRIMNEIFHER
EMHRITRERREIN,

I3

H .
= .

MERRERAKIAE, FEWNEEFHRERER, ZMEERESER
ERBHNNERTRET K,

9.34.1.1 BIEEXK
AT BEBIRFSER A HEVIRIE, (FEEEHI:

o TEfREINEE_ERE Python 3.8 E SRS
o TEMRBINZS EZE Git
o HE—TIDB £Et

INRIRERHA TiDB &8, AILURIRLITA RN
SERBAMNAEEFSEBENERF, SIEAMER,
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FilER
9.3.4.1.2 IBIT I RiZR
fRE] LB LU 2 B IIR 7 20 7E SQLAIchemy H{EFE TiDB M=EE,
1. mERIRECE

3% tidb-vector-python G [EE 7 :

git clone https://github.com/pingcap/tidb-vector-python.git
£ 28 QIBREPIAE

FIRBYINE G EPAIA R .

cd tidb-vector-python/examples/orm-sqlalchemy-quickstart
python3 -m venv .venv
source .venv/bin/activate

53 REMRBERIKRH
LI B Fr R IR
pip install -r requirements.txt

R AT LAE £ 701 B 38 LA T R #I -

pip install pymysql python-dotenv sglalchemy tidb-vector
F4T. EENRTE

X FAHERZR TiDB, 57 Python DIBRRE R THE— env X4, KU
RNBERE env XHFR, FREEBHNBHSHEMRTTEE TiDB LR N
BfE:

TIDB_DATABASE_URL=mysql+pymysql://<USERNAME>:<PASSWORD> @ <HOST>:<POR
T>/<DATABASE>

#### 5190 TIDB_DATABASE_URL="mysql+pymysql://root@127.0.0.1:4000/test"

WNRIRIEARHIEIT TiDB, <HOST> BRIAN 127.0.0.1c <PASSWORD> #JI8ZF5
=, BIREE—NEoh&Es, WTtHEH LI FEL,

325



UTABSHRBER.

<USERNAME>: E$% TiDB B AF Bo
<PASSWORD>: #%#% TiDB SEE¥HIZHD,
<HOST>: TiDB &EE&MEH,

<PORT>: TiDB &EEHVIH M,

o <DATABASE>: BEIEIZRIEIREZ R,

£5F. BITIRFINABIER
python sqlalchemy-quickstart.py

iR

Get 3-nearest neighbor documents:
- distance: 0.00853986601633272
document: fish
- distance: 0.12712843905603044
document: dog
- distance: 0.7327387580875756
document: tree
Get documents within a certain distance:
- distance: 0.00853986601633272
document: fish
- distance: 0.12712843905603044
document: dog

9.3.4.1.3 RIS A E

fREJLASZE LU RAINIE R R B SN AR T A,
BIEmER

TR T e SRR S B

import os

import dotenv

from sglalchemy import Column, Integer, create_engine, Text

from sglalchemy.orm import declarative_base, Session
from tidb_vector.sglalchemy import VectorType
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dotenv.load_dotenv()

tidb_connection_string = os.environ[' TIDB_DATABASE_URL']
engine = create_engine(tidb_connection_string)

EXRET!

SIE— RN, ERFEE— 1 REHIELEMN embedding 5, BAFEE=£R
=,
Base = declarative_base()
class Document(Base):
_ tablename__ = 'sglalchemy_demo_documents'
id = Column(Integer, primary_key=True)

content = Column(Text)
embedding = Column(VectorType(3))

FEESMEEZERM document

with Session(engine) as session:
session.add(Document(content="dog", embedding=[1, 2, 1]))
session.add(Document(content="fish", embedding=[1, 2, 4]))
session.add(Document(content="tree", embedding=[1, 0, 0]))
session.commit()

BEREMmE
B LUER(FE A RIZEEE (CosineDistance) B3, EWSMAE [1, 2, 3] iIBXRIEEME]
3 N document,

with Session(engine) as session:
distance = Document.embedding.cosine_distance([1, 2, 3]).label('distance’)
results = session.query(
Document, distance
).order_by(distance).limit(3).all()

BE—THEENMNMmE
A LUER(ERRIZIES (CosineDistance) BRE, EiSME= [1, 2, 3] WRZIEE/NF

0.2 HEE,
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Tl E R
with Session(engine) as session:

distance = Document.embedding.cosine_distance([1, 2, 3]).label('distance’)
results = session.query(

Document, distance

).filter(distance < 0.2).order_by(distance).limit(3).all()

93.4.1.4 BiBEBIH

EHHERE
EERRT

9.3.4.2 1£ peewee HfEATFH HIEEREER

RIS RTNEIER peewee 5 TIDB HEREHITRE, URINAFIERZH
WITEERREN,

4

- -
EERREFINERSE, TRINEEFIFRPER. ZIN8ER e
BB R T RET K.

BERTEXR
934.2.1 BIEEXR

AT BENBIMA SER A XX R RYIRE, REERERD:

7E{REOHN 28 L &% Python 3.8 SNESARZS
TEIREON 28 E =2 Git

HEE—NTiDB &2

SNRIRERHA TiDB 528, AILURIRLI TR

SEMEBAMNAEEFSEBENERF, SIEAMER,

9.3.4.2.2 BTN RER

fRET LU LU R S BRIRE T ##UNEITE peewee FfEA TiDB [MEEEE.
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TE B R
%15 RETHIREOE

¥ tidb-vector-python 3 FE 52 [E 2| A3 ;

git clone https://github.com/pingcap/tidb-vector-python.git

£25: IEEINFE

FIRBYTRE B EEPNIF IR .

cd tidb-vector-python/examples/orm-peewee-quickstart
python3 -m venv .venv
source .venv/bin/activate

% 3T REMFERIKRI
LRI B Fr Rk

pip install -r requirements.txt

{RB P LA Z ATE &3 LA TR0

pip install peewee pymysql python-dotenv tidb-vector
F45: EEMRTE

3 FAEBERY TiDB, IETE Python EMBRBE R THE— env X&, EUT
AREFNE env XHH, HIRIEEBHNEZESHESIFETEEN TiDB LRI
BE:

TIDB_HOST=127.0.0.1

TIDB_PORT=4000

TIDB_USERNAME=root

TIDB_PASSWORD=

TIDB_DATABASE=test

WNRIRTEARANLIZTT TiDB, TIDB_HOST EAIA/I 127.0.0.16 TIDB_PASSWORD #J¥R%5E

N=, BiREE—REoHEE, WEFF LT,

UTABSEHBAER .
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e TIDB_HOST: TiDB £EHIEAH S,

e TIDB_PORT: TiDB £&MiHAS,

e TIDB_USERNAME: %% TiDB £8¥ A F %o
e TIDB_PASSWORD: %% TiDB &I,
o TIDB_DATABASE: EEIZRIEIRER R,

£ 5F: BIIRAINBRER
python peewee-quickstart.py

Tl byl

Get 3-nearest neighbor documents:
- distance: 0.00853986601633272
document: fish
- distance: 0.12712843905603044
document: dog
- distance: 0.7327387580875756
document: tree
Get documents within a certain distance:
- distance: 0.00853986601633272
document: fish
- distance: 0.12712843905603044
document: dog

9.3.4.2.3 RHIMIEHEL

{REIASE U TR GRS ESRSER B 2 W BREFFF Ko
BIERER

EREEI T SRS B

import os

import dotenv

from peewee import Model, MySQLDatabase, SQL, TextField
from tidb_vector.peewee import VectorField

dotenv.load_dotenv()
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#### Using pymysql’ as the driver.

connect_kwargs = {
'ssl_verify_cert': True,
'ssl_verify_identity': True,

}

#### Using ‘mysqlclient’ as the driver.

#### connect_kwargs = {

####  'ss| mode’ 'VERIFY IDENTITY,

#ppA  sslt

HHHH # Root certificate default path.

HHHH ‘ca” os.environ.get('TIDB_CA_PATH, /path/to/ca.pem),
#HAH )

#HAH )

db = MySQLDatabase(
database=o0s.environ.get('TIDB_DATABASE', 'test’),
user=os.environ.get('TIDB_USERNAME', 'root’),
password=o0s.environ.get('TIDB_PASSWORD', "),
host=o0s.environ.get('TIDB_HOST, 'localhost’),
port=int(os.environ.get('TIDB_PORT', '4000"),
**connect_kwargs,

)

=X

QE—FHE, HRBA— NEBRMIELEE embedding 51, ATFEMES%M
.

class Document(Model):
class Meta:
database = db
table_name = 'peewee_demo_documents'

content = TextField()
embedding = VectorField(3)

FEESME=EM document

Document.create(content='dog’, embedding=[1, 2, 1])
Document.create(content="fish', embedding=[1, 2, 4])
Document.create(content="tree’, embedding=[1, 0, 0])
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BRI S

B LSRR {ERAREEE (CosineDistance) BE, EISME [1, 2, 3] IBXRIZTHE]

3 4 document,

distance = Document.embedding.cosine_distance([1, 2, 3]).alias('distance’)
results = Document.select(Document, distance).order_by(distance).limit(3)

BR—EEERNNEE

B LUK {ERARZEEE (CosineDistance) BKE, EISME [1, 2, 3] RZEE/NF
0.2 A=,

distance_expression = Document.embedding.cosine_distance([1, 2, 3])

distance = distance_expression.alias('distance’)

results = Document.select(Document, distance).where(distance_expression < 0.2).order_b
y(distance).limit(3)

9.3.4.24 HFIESH
o MEIEAR
o MEERRSI
9.3.4.3 1£ Django ORM HR{FERTFEIEERZIE R

XA B IEEER Django ORM 5 TiDB RIS Z#HITRE, MUKRIAIEER
EMPITRERREIN,

I[4

H .
| = Y

MERRERAKIAE, FEWNEEFHRERER, ZWEERESER
FRBNNER T REZK.

93431 BIEER
N T BERBIMFTE R AS SR RIRIE, (REEIRH:

o TEREINNEZ LRI Python 3.8 BESARAS
o TEfREINEE LRE Git
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T ER
o HEFH—TIDB KB
WMRIRIEEE TiDB &8, AILURBLUATE—MAEIE:
SEBBAMNNEBHLBEENER, QIBRRMER,
9.3.4.3.2 BITRFINARERF
{Re] LGB LN BIRIE T ##Y0{RI7E Django ORM Hf#H TiDB MEEZ,
1% mERGHIKBEE

¥ tidb-vector-python G EEFEEE! A3t ;

git clone https://github.com/pingcap/tidb-vector-python.git

£2F: QIEEIIFE

FIRBYINE G EPAIA R .

cd tidb-vector-python/examples/orm-django-quickstart
python3 -m venv .venv
source .venv/bin/activate

%3P REFMFERKH

R 5 E PR AR -

pip install -r requirements.txt

RBRIAEEATE L5 LS AR .

pip install Django django-tidb mysgqlclient numpy python-dotenv
WRIBE] mysqlclient L3R, FSIE mysqlclient B 7 X4,
F 42 django-tidb?

django-tidb @—/9 Django $efitHY TiDB i&fces, @it i%i&AC28, Django ORM
SCIL T %t TiDB 4¥EMIThEE (W, MERER) RIS, FHEAT TiDB # Django Z
[B]RYFRA MR,
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L% django-tidb B, EFES{REY Django hrasILEZAIRRAS, 5130, WIRIRERHY
2 django==4.2*, MNZ% django-tidb==4.2*, EH minor RS AEETLE
Be BINERREFHEI minor kR4S,

EZER, 8% django-tidb €%,
F4T:. BEENRTE

3 FAHEBZERY TiDB, IETE Python EMBRBE R THE— env X&, EUT
AREFNE env XHH, HIRIEEBHNEZESHESIFETEEN TiDB LRI
BE:

TIDB_HOST=127.0.0.1
TIDB_PORT=4000
TIDB_USERNAME=root
TIDB_PASSWORD=
TIDB_DATABASE=test

WNRIRIEAHNIZST TiDB, TIDB_HOST ZRIAH 127.0.0.1c TIDB_PASSWORD #J94%5H5
H=E, BIRRE—REohER, NWEEH LIFE.

UTAZ SRR
e TIDB_HOST: TiDB &M EH S,
e TIDB_PORT: TiDB E£EMiKOS,
e TIDB_USERNAME: %1% TiDB &M 2o
e TIDB_PASSWORD: %% TiDB SEEFHYERRY,
e TIDB DATABASE: EFIZEMNFIEERZFFR.

% 5% BITRAINBER

TR HIRERL :

python manage.py migrate

i51T Django FF R IRSZ28:
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python manage.py runserver

FIFFXE8S, A8 http://127.0.0.1:8000 BEEZRHIREFMNEI MR, UTRIZIE
el AR APl BR1R:

API 812 iR
POST: /insert_documents BAESERERN document,

GET: /get_nearest_neighbors_documents | FFEXIEE 2568 3 4 document,

GET: /get_documents_within_distance FEANFAEEERMETE document,

9.3.4.33 RSB A ER
{RE]UBZ T REIRE A RN B NN BRERF 4.
EE R T SIBEE S B

FTFF sample_project/settings.py X4, HRIMUTEE :

dotenv.load_dotenv()

DATABASES = {
"default": {
# https.//github.com/pingcap/django-tidb
"ENGINE": "django_tidb",
"HOST": os.environ.get("TIDB_HOST", "127.0.0.1"),
"PORT": int(os.environ.get("TIDB_PORT", 4000)),
"USER": os.environ.get("TIDB_USERNAME", "root"),
"PASSWORD": os.environ.get("TIDB_PASSWORD", ""),
"NAME": os.environ.get("TIDB_DATABASE", "test"),
"OPTIONS": {
"charset": "utf8mb4",
2
}
}

TIDB_CA_PATH = os.environ.get("TIDB_CA_PATH", ")
if TIDB_CA_PATH:
DATABASES["default"]["OPTIONS"]["ss|_mode"] = "VERIFY_IDENTITY"
DATABASES["default"]["OPTIONS"]["ssI"] = {
"ca": TIDB_CA_PATH,
}
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R UEIMENIRE R TRIE— env X, EXERRNIFELTSE
TIDB_HOST. TIDB_PORT. TIDB_USERNAME. TIDB_PASSWORD. TIDB_DATABASE #l
TIDB_CA _PATH, FHiRIB{RAY TiDB M LI ERIZEXLETEME,

tlEmER
EXMAET
tidb-django 32T — VectorField, AJAERAARKZRMNEFFERZREL,

BIE—I R, EFEE—1TREHIEREN embedding 5, BFFE=HMAE,

class Document(models.Model):
content = models.TextField()
embedding = VectorField(dimensions=3)

FEESMEZER document

Document.objects.create(content="dog", embedding=[1, 2, 1])
Document.objects.create(content="fish", embedding=[1, 2, 4])
Document.objects.create(content="tree", embedding=[1, 0, 0])

BRIEARE

TiDB MEXZFFLATEEXREL:

e L1Distance

e [2Distance

e (CosineDistance

e NegativelnnerProduct

B LUER(E A RIZEEE (CosineDistance) B3, EWSME [1, 2, 3] iIBXRIEIME]
3 N document,

results = Document.objects.annotate(
distance=CosineDistance('embedding’, [1, 2, 3])
).order_by('distance)[:3]
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RN &

B LU {ERAREEE (CosineDistance) BKE, EISME [1, 2, 3] IRZEE/NF
0.2 M=,

results = Document.objects.annotate(
distance=CosineDistance('embedding’, [1, 2, 3])
).filter(distance__It=0.2).order_by('distance’)[:3]

93.4.3.4 BiEBIA
o MEHIELE
o MEERERSI
9.4 fiitMEHEREEE

7£ TiDB A, fRE[LUBEE REERINEEHITIEIMERIESE (Approximate Nearest

Neighbor, f&#F ANN) 2%, EHRSATENEGR. XESFHMNER, N THRA
EifEeE, FSZ U TRESRRK,

I3

.
MERLREFINEZERGFYE, FENTEEFIFRPER, LR ERER
BRBHMNELTAEZ W,

9.4.1 AREFRIMMEIERERS|

AERRRS|ITEZREAERLREWIEE, BERRS 10 FNES, MAE[M
TRANBEE Tk

9.4.2 HIRRERS I B2t

HIEAAMEMNERIEN, ATRIBHDBIELT Delta BFERELIIHAL, X
—EDHIESERANET HRBNERERS. EFRNEERRSITE2WELF

&, MERRMESERIREIKT, BEERSIWEEE, JSHEERSIWE
HE,
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0.4.3 DA B A M BTHN

PEEREHEILM, AERRRINERNHEERESEZIEGM, RATEHT
BEHNFRBLERIEE,

AT RAERE, AT RR AR D MERE. XBERETRE S —MERA
RE, EHUERE, RREEITEIERNERE YR EE AR MERIRIMN,

—LEER NIRERY, 90 OpenAl text-embedding-3-large, X#F4Efim =i, BIERE
KAEXRTHMSFHEINERL T, MRAEFFIREBFR—LEHTF, (FETUERX
FhER NIR B SRR B 2450

9.4.4 LR PHBERES

EERABIEEEER, MERELRIBEFER. BIMNEWLERTHIRDE
51, AJLUEZRD TiDB ARS58:H0 SQL FR mZ BIFRIBVERIEE, MMEESEAL

=}
=

anp

BMEREEDHRAEY, A1 SELECT EaRERIEEZEBREMNT], MAE
fEF8 SELECT * e EFRBE 5,

9.4.5 fi#hZES|

HiFE— T MARBERI KT EIARBERIERS| (Li7iR) B, TiDB FEM
oEtEEHEE (MARRE) MEEBINRS. XTIEFE—ENNE, FEES
BRSHNERER, Ly, NRERKEE (Lbanfuhe) RLE#HITSQLE
1, HERFEMSEENL, XEFETRIGENMSIERLIT.

BHEXMEINIER, AJELRFRIERHER, ERXMIRERRERNRSIHT

9.5 MERRRH
A9 T4E TiDB M E R ERBIE X RE].
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TYER

IR

H= .
AELEHF ALY, FENEEFFERFER, ZIEErIgESTER
BAEBNNBERTRET L,

9.5.1 MEHIESSEIRE!

o MEBHRAXZEF 16383 4,

o MEHIEDARLIF NaN. Infinity F -Infinity 7F =Ko

o MEFIFREEEANERNHE FRIN—IB5,

o MEFIFRIENE—RSIHEHR—R5IH—E.

o MEVIFEENTXEHESXBHN—IS

o MEHEXRBEAZIHFEFMEIUEEZR . HM TiDB PRIRIETHENHTFiE
WHEEF ¥, TiDB SRXLEIEE T = B s B EF = 5K

o B TiDB A FRRFMEXER TS A HthEIEZEE (40 JSON.
VARCHAR &)

9.5.2 MEHRRSIRE!

SERERRES| - AR,

9.5.3 TA#RE
o WR(EA BRV7.1.8 R EIMAHITEMNSME. FIRFFFHFERSHIEE
BIMRIMEE v7.1.8 ZHIH TiDB £E%,
e TiDB Data Migration (DM) AT EF MySQL 9.0 A EHIEIEEF|
TiDBo
o TICDC ZEEFHEHRINFAZIFASLUBL N RN SEREIELRE, #
B EMEHIRLI BB MHA,
9.5.4 Ri%

BINEBENECHNRRE L. NREFRIEFBEEM, JUTE AskTUG £
#HITHRIR, FKEE.
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TYER

10
10.1 SR

TiDB BN DHINES, REFMESSEMES (TiDB 3.0 F5|N) i
FSRE, AXEFENAIREESHEGD. FUESHNENES. FSHRER
A, URRUESNAREIRMBIRGE,

10.1.1 {HEFIWIF

TIDB B EINEES=534TE] - TIDB v6: THERTRTNAIEFER TiDB HM4FIhEE, 0
AUTO_RANDOM M AUTO_INCREMENT $3IF 2. /IR, WE1ER
TiFlash BB HTAP LI B FIRE,

10.1.2 :@AiEH
RESATE TiDB FUAFERES. BERTEN R ER— N ERESHES
Vil
Bob E44 Alice 32 20 Tk, HhZE/DEIEFHRMRIE:
e Bob MR 20 TTo
o Alice B 1E10 20 JTo

FSALARU ER MR PR AT, BARBRITRK, F=hilExFEE
KB IR
B bookshop #IBEARY users &R, TERPIHN—LERGIEIE:

INSERT INTO users (id, nickname, balance)
VALUES (2, 'Bob’, 200);

INSERT INTO users (id, nickname, balance)
VALUES (1, 'Alice’, 100);

I, BITUTESHERSMEUNEX:

BEGIN;
UPDATE users SET balance = balance - 20 WHERE nickname = 'Bob";
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TYER

UPDATE users SET balance = balance + 20 WHERE nickname= "Alice’;
COMMIT;

ERESHINGE, RNEWIN TR

R e R +ommmme- +
| id | account_name | balance |
R e R +ommmme- +
| 1|Alice | 120.00 |
| 2|Bob | 180.00 |
R e R +ommmme- +

10.1.2.1 FBES

BEAMABR—NHES, BEJLUEA BEGIN B4, WAILIER START
TRANSACTION &4, FEWRRERE, B!
BEGIN;

START TRANSACTION;
TiDB EKNINESIEXZAEMES, FEaILBBMEERB U=
BEGIN OPTIMISTIC;

FEENES:

BEGIN PESSIMISTIC;

NRHITUULIEAIRS, =A0 Session IEAATF—1TESHHIELNTRE, BARSK=TH
R X HRIES, BAB—THHNES.

10.1.2.2 IRRXEHSH

COMMIT IBA B FIR3S TiDB E XA B SHHITHFIE 18R, 1B7%:

COMMIT;

BRFMESH, BHERNAZEFAERGE coMMIT EAAEERERIHEIR. 0
RARENARFRMAGIE, BNSAERENES,
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FilER
10.1.2.3 [BIRES

ROLLBACK A B FEIRHMH LRI ESHIFTBE L. EA:

ROLLBACK;

[B12) Zmi%E MR, £/ ROLLBACK [EIRENFESZ/E, Alice M Bob HIRENERK
RENRZ, SMESHFTEER—ERDUH.

TRUNCATE TABLE "users’;
INSERT INTO "users” (id’, ‘nickname’, "balance’) VALUES (1, 'Alice’, 100), (2, 'Bob', 200);

SELECT * FROM 'users’;

ek AT Fmmmmmm +
| id | nickname | balance |
ek AT Fmmmmmm +
| 1]Alice | 100.00 |

| 2|Bob | 200.00 |
e AT T fmmmm e +
BEGIN;

UPDATE 'users SET ‘balance” = "balance’ - 20 WHERE "nickname'='Bob’;
UPDATE 'users SET ‘balance” = "balance’ + 20 WHERE “nickname ="Alice";
ROLLBACK;

SELECT * FROM 'users’;

4o oo +
| id | nickname | balance |
4o oo +
| 1] Alice | 100.00 |

| 2|Bob | 200.00 |
4o oo +

MREFRFImEEPIESHEXE, B2EERZES,
10.1.3 BESRBEBLT

EERERSNESHIEEESAERMNEM, ACID 89 “1”, Bl Isolation, fSRIFLE
EEZHRE M,
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SQL-92 tEENXT 4 MIEEAS: 3EKIEI (READ UNCOMMITTED). BERR
(READ COMMITTED). BIE S 3% (REPEATABLE READ). ER{T1L (SERIALIZABLE). 00
TR

Isolation Level Dirty Write Dirty Read Fuzzy Read Phantom
READ Not Possible Possible Possible Possible
UNCOMMITTED

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

TiDB &% &% E READ COMMITTED F1 REPEATABLE READ FFPRE &5

mysql> SET TRANSACTION ISOLATION LEVEL READ UNCOMMITTED;

ERROR 8048 (HY000): The isolation level 'READ-UNCOMMITTED' is not supported. Set t
idb_skip_isolation_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

TiDB SEI T IREBFREE (Snapshot Isolation, SI) &FIEI—BE. N5 MySQL {RiF—
B, XIFHAN “UEER . ZREBE&RIFETF ANSI s EEIXREELS M
MySQL RIEEEfRELG. ELATIFRIE TiDB ESMRELK.

10.2 RMEBSMENMES

BRI, FUFESRUEMSERRER, BEARMELR, ERESREREER
ERRFSFE, AZANBFRERANZR LI, REEHRES—EERBRITHI
&, AR,

MFFRMESRERY, HIREEHFRELAENTR, BNEERIABERS
I, HRIZ/NERFEM, ER—BBEFSHR, EIRIANZILRK,
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BMESFHIFARN T HARESNTR, Re LB NTERERBAN,
BERge UL BIRBIR MR RS I H A F S ERARSEUEBRIIA TR, A2
EUESEARELSNIRHLERUSESLES N,

M BRERNEREMNS, BUESZEEW, EAZRI. MAMESFTEER
B9 AR i EE AL SRR IE

TEA bookshop #EREFRIRSEM—MNEBRIFFHRERFMESHEMESH
XA URMIRR. BWHRIZEEEE:

1. BHEGHE
2. BIEETER
3. I

X=MEEEEFRIISBRITEEIRN, HEEHRIB L TFTEFRIIEFBE,
10.2.1 EMES

TEABLLERESHNEN, ARMEERM TR MNAAHLREE—FRBHIRE,
BIEFIFR 10 4, Bob WET 6 7, Alice MET 4 2%, W MAJLFE—EESER
T8, &%, XEBNRREENZ,

LUERAZIMAERINZEFPRMNEANNE RN, EEEA—NERETEEEN
R, XEBEFEH Java HEiimITREZ M HikariCP,

Golang Y sql.DB @H AL EH, THEIINIMEBEL,

HE—IHATFEE TiDB FESHNITASR util, HEUTREEA:

package util

import (
"context"
"database/sql"

)

344



T E R

type TiDBSqITx struct {

*sql.Tx
conn *sql.Conn
pessimistic bool

}

func TiDBSqlBegin(db *sql.DB, pessimistic bool) (*TiDBSqITx, 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=7?", "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 1= nil {
return nil, err
}
return &TiDBSqITx{
conn: conn,
Tx: tx,
pessimistic: pessimistic,
1, nil

func (tx *TiDBSqITx) Commit() error {
defer tx.conn.Close()
return tx.Tx.Commit()

func (tx *TiDBSqITx) Rollback() error {
defer tx.conn.Close()
return tx.Tx.Rollback()
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fEF Python BY mysglclient Driver FBZ MEENRHITRE, LiIZZEFHEE
EE, UMRIEHEZRERZS,

10.2.1.1 1. wEEME S TG

BB

£ Java #, WNR{REER Maven EABEIE, £ pomxml FHY <dependencies> T3
=, IIALLTKEIRSIN HikaricP, BERISEFTEER, & JAR 83 ESE,
SEEH pomxml S0 FFR:

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

<project xmins="http://maven.apache.org/POM/4.0.0" xmlIns:xsi="http://www.w3.0rg/20
01/XMLSchema-instance"

xsi:schemalocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd
/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>

<groupld>com.pingcap</groupld>
<artifactld > plain-java-txn</artifactld >
<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>
<artifactld>junit</artifactld >
<version>4.13.2</version>
<scope>test</scope>
</dependency>
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<!-- https.//mvnrepository.com/artifact/mysql/mysql-connector-java -->
<dependency>
<groupld>mysql</groupld>
<artifactld>mysql-connector-java</artifactld >
<version>8.0.28 </version>
</dependency>

<dependency>
<groupld>com.zaxxer</groupld>
<artifactld>HikariCP</artifactld>
<version>5.0.1</version>
</dependency>
</dependencies>

<build>
<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>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>
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</build>

</project>

55

fe/a4RE AT

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, 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=", ""));
}
}

HikariDataSource ds = new HikariDataSource();

ds.setJdbcUrl("jdbc:mysql://localhost:4000/bookshop?useServerPrepStmts=true&ca
chePrepStmts=true");

ds.setUsername("root");

ds.setPassword("");

// prepare data

Connection connection = ds.getConnection();

createBook(connection, 1L, "Designing Data-Intensive Application”, "Science & Tech
nology",
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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 countDownlLatch = new CountDownLatch(2);
ExecutorService threadPool = Executors.newFixedThreadPool(2);

final int finalBobQuantity = bobQuantity;
threadPool.execute(() -> {
buy(ds, 1, 1000L, 1L, 1L, finalBobQuantity);
countDownLatch.countDown();
1
final int finalAliceQuantity = aliceQuantity;
threadPool.execute(() -> {
buy(ds, 2, 1001L, 1L, 2L, finalAliceQuantity);
countDownlLatch.countDown();

D

countDownLatch.await(5, TimeUnit. SECONDS);

public static void createUser(Connection connection, Long id, String nickname, BigDec
imal balance) throws SQLException {

}

PreparedStatement insert = connection.prepareStatement(
"INSERT INTO “users” (id’, ‘nickname”, “balance’) VALUES (?, ?, ?)");
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

2272?27?27 7)");

Sposy osqp sy oeq s

insert.setLong(1, id);
insert.setString(2, title);
insert.setString(3, type);
insert.setTimestamp(4, publishedAt);
insert.setBigDecimal(5, price);
insert.setlnt(6, stock);
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insert.executeUpdate();

}

public static void buy (HikariDataSource ds, Integer threadID,
Long orderlID, Long bookID, Long userID, Integer quantity) {
String txnComment = "/* txn " + threadID + " */ ";

try (Connection connection = ds.getConnection()) {
try {
connection.setAutoCommit(false);
connection.createStatement().executeUpdate(txnComment + "begin pessimisti

s/ waiting for other thread ran the 'begin pessimistic’ statement
TimeUnit.SECONDS.sleep(1);

BigDecimal price = null;

s/ 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 (Ires.next()) {
throw new RuntimeException("book not exist");
} else {
price = res.getBigDecimal("price");

}

// update book

String updateBookSQL = "update ‘books’ set stock = stock - ? where id = 7 an
dstock -? >=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) {
s/ stock not enough, rollback
connection.createStatement().executeUpdate(txnComment + "rollback");
return;
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/7 insert order

String insertOrderSQL = "insert into ‘orders’ ('id’, ‘book_id’, 'user_id’, ‘quality’)
values (2, 2,2, )"

PreparedStatement insertOrder = connection.prepareStatement(txnComment
+ insertOrderSQL);

insertOrder.setLong(1, orderID);

insertOrder.setLong(2, bookID);

insertOrder.setLong(3, userlID);

insertOrder.setint(4, quantity);

insertOrder.executeUpdate();

// update user

String updateUserSQL = "update "users set balance’ = "balance - 7 where id
=7

PreparedStatement updateUser = connection.prepareStatement(txnComment
+ updateUserSQL);

updateUser.setBigDecimal(1, price.multiply(new BigDecimal(quantity)));

updateUser.setLong(2, userlID);

updateUser.executeUpdate();

connection.createStatement().executeUpdate(txnComment + "commit");
} catch (Exception e) {
connection.createStatement().executeUpdate(txnComment + "rollback");
e.printStackTrace();
}
} catch (SQLException e) {
e.printStackTrace();

}

}
BRRE — 1 ER T TS EIEREIR(ER helper.go X4 :

package main

import (
"context"
"database/sql"
"fmt"
"time"
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"github.com/go-sql-driver/mysql"
"github.com/pingcap-inc/tidb-example-golang/util"
"github.com/shopspring/decimal”

)

type TxnFunc func(txn *util. TIiDBSqITx) error

const (
ErrWriteConflict = 9007 // Transactions in TIKV encounter write conflicts.
ErrinfoSchemaChanged = 8028 // table schema changes
ErrForUpdateCantRetry = 8002 // "SELECT FOR UPDATE" commit conflict
ErrTxnRetryable = 8022 // The transaction commit fails and has been rolled back
)

const retryTimes = 5

var retryErrorCodeSet = map|uint16]interface{}{
ErrWriteConflict: nil,
ErrinfoSchemaChanged: nil,
ErrForUpdateCantRetry: nil,
ErrTxnRetryable: nil,

}

func runTxn(db *sql.DB, optimistic bool, optimisticRetryTimes int, txnFunc TxnFunc) {
txn, err := util. TIDBSqIBegin(db, 'optimistic)
if err = nil {
panic(err)

}

err = txnFunc(txn)
if err 1= nil {
txn.Rollback()
if mysqlErr, ok := err.(*mysqgl.MySQLError); ok && optimistic && optimisticRetryTim
es!=0{
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)
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} else {
err = txn.Commit()
if mysqlErr, ok := err.(*mysql.MySQLError); ok && optimistic && optimisticRetryTim
es!=0{
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

if err == nil {
fmt.Printin("[runTxn] commit success")

func prepareData(db *sql.DB, optimistic bool) {
runTxn(db, optimistic, retryTimes, func(txn *util. TIDBSqITx) error {
publishedAt, err := time.Parse("2006-01-02 15:04:05", "2018-09-01 00:00:00")
if err 1= 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

if err = createUser(txn, 2, "Alice", decimal.NewFromInt(10000)); err != nil {
return err

}

return nil

)

func buyPessimistic(db *sql.DB, goroutinelD, orderID, bookID, userlD, amount int) {
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txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
if goroutinelD = 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. TIiDBSqITx) 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 1= nil {
return err
}
fmt.PrintIn(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 - ? >=

result, err := txn.Exec(updateStock, amount, bookID, amount)
if err = nil {
return err

}

fmt.PrintIn(txnComment + updateStock +

' successful")
affected, err := result.RowsAffected()

if err = nil {
return err
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if affected == 0 {
return fmt.Errorf("stock not enough, rollback")

}

s/ insert order
insertOrder := "insert into "orders’ (id’, ‘book_id", "user_id’, ‘quality’) values (?, ?, ?, ?)

if _, err := txn.Exec(insertOrder,
orderID, bookID, userlD, amount); err != nil {
return err

}

fmt.Printin(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.PrintIn(txnComment + updateUser + " successful")

return nil

)

func buyOptimistic(db *sql.DB, goroutinelD, orderlD, bookID, userlD, amount int) {
txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
if goroutinelD != 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. TiDBSqITx) error {
time.Sleep(time.Second)

s/ read the price and stock of book
selectBookForUpdate := "select "price’, ‘stock” from books where id = ? for update”
bookRows, err := txn.Query(selectBookForUpdate, bookID)
if err '= nil {
return err
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fmt.PrintIn(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 - ? >=

result, err := txn.Exec(updateStock, amount, bookID, amount)
if err 1= nil {
return err

}

fmt.PrintIn(txnComment + updateStock +

" successful")

affected, err := result.RowsAffected()
if err 1= nil {
return err

if affected == 0 {
return fmt.Errorf("stock not enough, rollback")

}

/7 insert order
insertOrder := "insert into “orders’ (id’, ‘book_id", "user_id’, ‘quality’) values (?, ?, ?, ?)

if _, err := txn.Exec(insertOrder,

orderlD, bookID, userID, amount); err != nil {
return err

356



- W —
T E =
fmt.Printin(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.PrintIn(txnComment + updateUser + " successful")

return nil

)

func createBook(txn *util. TIDBSqITx, 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 (?, ?, ?,
22,7
id, title, bookType, publishedAt, price, stock)
return err

func createUser(txn *util. TiDBSqITx, id int, nickname string, balance decimal.Decimal) err
or{
_ err := txn.ExecContext(context.Background(),
"INSERT INTO ‘users’ (id’, ‘nickname’, "balance’) VALUES (?, ?, ?)",
id, nickname, balance)
return err

}
HEE—NEE main KEAY txn.go RIAMA helper.go, FETAMEENHGLITS

.

package main

import (
"database/sql"
"flag"
"fmt"
"sync"

)
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func main() {
optimistic, alice, bob := parseParams()

openDB("mysqgl”, "root:@tcp(127.0.0.1:4000)/bookshop?charset=utf8mb4", func(db *s
gl.DB) {
prepareData(db, optimistic)
buy(db, optimistic, alice, bob)
})
}

func buy(db *sql.DB, optimistic bool, alice, bob int) {
buyFunc := buyOptimistic
if loptimistic {
buyFunc = buyPessimistic

}

wg := sync.WaitGroupf}
wg.Add(1)
go func() {

defer wg.Done()

buyFunc(db, 1, 1000, 1, 1, bob)
10

wg.Add(1)
go func() {

defer wg.Done()

buyFunc(db, 2, 1001, 1, 2, alice)
10

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) {
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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()
fmt.PrintIn(optimistic, alice, bob)

return optimistic, alice, bob

}
Golang B9ffl F/, BELBERUNES,

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 confiict
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:
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cursor.execute("INSERT INTO "books’ (id’, title’, ‘type’, ‘published_at’, ‘price’, ‘sto
ck)"
"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)])
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 = {"/* 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 stoc
k - %s >=0"
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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:
# 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_re
try_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 = {"/* txn {thread_id} */"
if thread_id != 1:

txn_log_header = "\t" + txn_log_header

with connection:
with connection.cursor() as cursor:
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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 UP
DATE"
cursor.execute(select_book_for_update, (book_id,))
book = cursor.fetchone()
if book is None:
raise Exception("book_id not exist")
price = book[0]
print(f'{txn_log_header} {select_book_for_update} successful’)

# update book

update_stock = "update 'books’ set stock = stock - %s where id = %s and stoc
k-%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")

362



T E R

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={

"thread_id": 1, "order_id": 1000, "book_id": 1, "user_id": 1, "amount": int(bob)})
alice_thread = Thread(target=buy_func, kwargs={

"thread_id": 2, "order_id": 1001, "book_id": 1, "user_id": 2, "amount": int(alice)})

bob_thread.start()
alice_thread.start()
bob_thread.join(timeout=10)

alice_thread.join(timeout=10)

Python E"JV;U?EP) Elzéé /E\/E_F\y)nb$%o

10.2.1.2 2. iIB1T R R B 2RI F

BITRBER:

7t Java FIB1TRBIRER:

mvn clean package

java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM
=6

£ Golang Fiz1T IR

go build -o bin/txn
Jbin/txn-a4 -b 6
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£ Python 1T RAIFER:

OPTIMISTIC=False ALICE=4 BOB=6 python3 txn_example.py

sQL HE:

/*txn 7 */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 7 */SELECT * FROM ‘"books” WHERE ‘id" = 1 FOR UPDATE
/*txn 7 */UPDATE "books™ SET “stock™ = ‘stock™ - 6 WHERE ‘id" = 1 AND ‘stock™ - 6 >=
0
/“txn 7 */INSERT INTO “orders™ ('id’, "book_id", ‘user_id", "quality’) VALUES (1000, 1, 1,
6)
/*txn 7 */UPDATE “users” SET "balance’ = “balance’ - 600.0 WHERE 'id" = 1
/*txn 7% COMMIT

o, WE—TITREIE. RPRTIMN. BBEFNRBER, &FETER.

mysql> SELECT * FROM "books;

e o e Fmmm-
 E e +

| id | title | type | published_at | stock | price |

B A R TR o e Fmmm-
 E e +

| 1] Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00
| 0]100.00 |

1T row in set (0.00 sec)

mysql> SELECT * FROM orders;

+ - Fmmmmmm Fmmmmm e fmmmmmm e +
| id | book_id | user_id | quality | ordered_at |
+ - Fmmmmmm e Fmmmmm fmmmmmm T +

|1000] 1| 1| 6]2022-04-19 10:58:12 |
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T E =
|1001| 1] 1| 4|2022-04-19 10:58:11 |
T fmmmmmm e Fmmmmm fmmmmmm e T +

2 rows in set (0.01 sec)

mysql> SELECT * FROM users;

I et e +
| id | balance | nickname |
e fmmmmm - +

| 1]9400.00 |Bob |
| 219600.00 | Alice |

e Ffmmmmmmm - +
2 rows in set (0.00 sec)

10.2.1.3 3. iI517RA LEFB 2RI+

Al LUBEMENMAR, NREBRIEFEFRIR 10 &, Bob WX 7 7, Alice £ 4
&, RAJLFEIRTE, £REZEH? He8 R EMIFERNRRIRERAXNE
) /\ ?E Bob )”’];‘—?5(2}% 6 E&F‘E 7.

BITRBER:

£ Java Hiz1TRAIER:

mvn clean package
java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM
=7

£ Golang FE1T R FIIER:

go build -o bin/txn
Jbin/txn -a4 -b 7

7 Python HIZ1TRAIFERS:

OPTIMISTIC=False ALICE=4 BOB=7 python3 txn_example.py

/*txn 7 */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 >
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=0

/*ten 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 7 */SELECT * FROM “books” WHERE ‘id" = 1 FOR UPDATE
/% txn 7 */UPDATE "books™ SET “stock™ = ‘stock” - 7 WHERE ‘id" = 1 AND ‘stock -7 >=
0
/*txn 7 */ROLLBACK

BT txn 2 I0SETREHEE, T T stock, txn 1 B affected_rows SZEHER 0,
HNT rollback 7t 2o

BRIE—TITRAIE. APRIIE. BBEFHRIER. Alice T8 4 B
IjJ) Bob —F$ 7 ZK:HQEM, Eﬁ%ﬂ% 6 jxﬁé%ﬁ/ﬁﬂo

mysql> SELECT * FROM books;

B R AT e o oo Fmmm-
Rk e +

| id | title | type | published_at | stock | price |

B R AT e o oo Fmmm-
Rk e +

| 1| Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00
| 6]100.00 |

1 row in set (0.00 sec)

mysql> SELECT * FROM orders;

+ - Fmmmmmm Fmmmmm e fmmmmm oo +
| id | book_id | user_id | quality | ordered_at |

+ - Fmmmmmm Fmmmmm e fmmmmm oo +
|1001| 1| 1| 4]2022-04-19 11:03:03 |

+ - Fmmmmmm Fmmmmm e fmmmmmm e +

1T row in set (0.00 sec)

mysql> SELECT * FROM users;

o o +
| id | balance | nickname |
o o +

| 1]10000.00|Bob |
| 2] 9600.00 | Alice |
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s A e e e +
2 rows in set (0.01 sec)

10.2.2 FMES

TEHABUFMESHNASN, BRMEEEN TR MNP HAEE—FBRIIIE,
MAEMESHIRG—1F, BIERIR 10 245, Bob WET 6 75, Alice WET 4 7%,
WAL FRE—BEIERITE, &L, XEBHRREFAZ,

10.2.2.1 1. RE RMESZ R

£ Java B RMES RO

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.printin(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&ca
chePrepStmts=true");

ds.setUsername("root");

ds.setPassword("");

// prepare data
Connection connection = ds.getConnection();
createBook(connection, 1L, "Designing Data-Intensive Application”, "Science & Tech
nology",
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));

CountDownlLatch countDownlLatch = new CountDownLatch(2);
ExecutorService threadPool = Executors.newFixedThreadPool(2);

final int finalBobQuantity = bobQuantity;
threadPool.execute(() -> {
buy(ds, 1, 1000L, 1L, 1L, finalBobQuantity, 5);
countDownLatch.countDown();
1
final int finalAliceQuantity = aliceQuantity;
threadPool.execute(() -> {
buy(ds, 2, 1001L, 1L, 2L, finalAliceQuantity, 5);
countDownlLatch.countDown();

D

countDownLatch.await(5, TimeUnit. SECONDS);

public static void createUser(Connection connection, Long id, String nickname, BigDec
imal balance) throws SQLException {
PreparedStatement insert = connection.prepareStatement(
"INSERT INTO “users” (id’, ‘nickname’, balance’) VALUES (?, ?, ?)");
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 {
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PreparedStatement insert = connection.prepareStatement(
"INSERT INTO "books™ (id’, 'title’, ‘type’, ‘published_at’, "price’, ‘stock’) values
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 boo
kID,
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

s/ waiting for other thread ran the 'begin optimistic’ statement
TimeUnit.SECONDS.sleep(1);

BigDecimal price = null;

s/ read price of book
PreparedStatement selectBook = connection.prepareStatement(txnComment +
"SELECT * FROM books where id = ? for update");

selectBook.setLong(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");

}

369



T E R

// update book

String updateBookSQL = "update ‘books’ set stock = stock - ? where id = 7 an
d stock - ? >=0";

PreparedStatement updateBook = connection.prepareStatement(txnComment
+ updateBookSQL);

updateBook.setInt(1, quantity);

updateBook.setLong(2, bookID);

updateBook.setInt(3, quantity);

updateBook.executeUpdate();

/7 insert order

String insertOrderSQL = "insert into ‘orders’ ('id’, 'book_id’, 'user_id’, ‘quality’)
values (7,2, 2, )"

PreparedStatement insertOrder = connection.prepareStatement(txnComment
+ insertOrderSQL);

insertOrder.setLong(1, orderID);

insertOrder.setLong(2, bookID);

insertOrder.setLong(3, userlID);

insertOrder.setint(4, quantity);

insertOrder.executeUpdate();

// update user

String updateUserSQL = "update 'users’ set ‘balance” = ‘balance - 7 where id
=

PreparedStatement updateUser = connection.prepareStatement(txnComment
+ updateUserSQL);

updateUser.setBigDecimal(1, price.multiply(new BigDecimal(quantity)));

updateUser.setLong(2, userlID);

updateUser.executeUpdate();

connection.createStatement().executeUpdate(txnComment + "commit");
} catch (Exception e) {

connection.createStatement().executeUpdate(txnComment + "rollback");

System.out.printIn("error occurred: " + e.getMessage());

if (e instanceof SQLException sqlException) {
switch (sqlException.getErrorCode()) {
/7 You can get all error codes at https.//docs.pingcap.com/tidb/stable/err

or-codes
case 9007: // Transactions in TiKV encounter write conflicts.

case 8028: // table schema changes
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case 8002: // "SELECT FOR UPDATE" commit conflict
case 8022: // The transaction commit fails and has been rolled back
if (retryTimes != 0) {
System.out.printIn("rest " + retryTimes + " times. retry for " + e.getM
essage();
buy(ds, threadID, orderID, booklID, userID, quantity, retryTimes - 1);
}
}
}
}
} catch (SQLException e) {
e.printStackTrace();

}
}
}

ACEE
&k, FRF pomxml FEEHZE:

<mainClass>com.pingcap.txn.TxnExample</mainClass >
BN
<mainClass>com.pingcap.txn.optimistic.TxnExample </mainClass >

FKisRAME S F

Golang 4R 5 5= S HIET RIS FELRF T RUES, TEEN, 7JH
EER,

Python ER S S E S RUIETHNFIFELXE T RUFES, TREN, A
BER.

10.2.2.2 2. iIBITARH ROBSE G+

BITRBER:
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£ Java RIE1TRBIER:

mvn clean package
java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM
=6

£ Golang Fiz1T IR

go build -o bin/txn
J/bin/txn -a 4 -b 6 -o true

7£ Python 1T HIFER:

OPTIMISTIC=True ALICE=4 BOB=6 python3 txn_example.py

SQLIEAHITIEIZ:

/*txn 2 */BEGIN OPTIMISTIC
/*txn 7 */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 7 */SELECT * FROM ‘books” WHERE 'id" = 1 for UPDATE
/*txn 7 */UPDATE “books™ SET ‘stock™ = ‘stock™ - 6 WHERE ‘id" = 1 AND ‘stock™ - 6 >=
0
/% txn 7 */INSERT INTO “orders’ ('id’, ‘book_id", ‘user_id’, ‘quality’) VALUES (1000, 1, 1,
6)
/*txn 7 */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, han
dle=1} primary={tablelD=114, indexID=1, indexValues={1, 1000, }} [try again later]
/*txn 7 */BEGIN OPTIMISTIC
/*txn 7 */SELECT * FROM "books WHERE ‘id" = 1 FOR UPDATE
/*txn 7 */UPDATE "books™ SET ‘stock™ = ‘stock” - 6 WHERE ‘id" = 1 AND ‘stock - 6 >=
0
/*txn 7 */INSERT INTO “orders’ ('id’, ‘book_id", ‘user_id’, ‘quality’) VALUES (1000, 1, 1,
6)
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/*txn 7 */UPDATE “users’ SET "balance’ = "balance’ - 600.0 WHERE ‘id" = 1
/*txn 77/ COMMIT

ERUESENT, BFPERSFT—ELER, FREENESEN—1F, B
affected_rows RFBFE-MEARTNITH. FEILESEM—BE, BIRE
By COMMIT IBAREREIRERAMUMESZTEERES HFR

’

MLEm sQL BERUEY, BFRANESHARNIT, HEXE—FIERMTE
%, txn 1 COMMIT ZaHitH T 9007 Write conflict &F. WFFRMEBESE AR, 1
NAmRAIHITEZENER, BEil—R2Z2EIRRXMY, RERRITERERSTIER:

mysql> SELECT * FROM books;

e o T fmmm e -
e +

| id | title | type | published_at | stock | price |

e o T fmmm e -
e +

| 1| Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00
| 0]100.00|

1 row in set (0.01 sec)

mysql> SELECT * FROM orders;

+ - fmmm e o fmmm e Fmmmmmmmmmmmmmm oo +
| id | book_id | user_id | quality | ordered_at |
+ - fmmm e o fmmm e Fmmmmmmmmmmmmmm oo +

|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;

o fmmmm e +
| id | balance | nickname |
o fmmmm e +

| 1]19400.00|Bob |

| 219600.00 | Alice |
el e Fommmmmmmes +
2 rows in set (0.00 sec)
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10.2.2.3 3. iI517RA LEFB 2RI+

BRE-TRAFRUSESMILESENFF, WREBRIEZFRR 1074, Bob WX 7
7, Alice £ 474, MAJLFEN TR, SRIZERF? BEERRUESGF
EHUIEREAXNER, RATHE Bob WLIEM 6 BLRK 7:

BITRAIER:

£ Java RIE1TRBIER:

mvn clean package
java -jar target/plain-java-txn-0.0.1-jar-with-dependencies.jar ALICE_NUM=4 BOB_NUM
=7

£ Golang FE1T R FIFER:

go build -o bin/txn
Jbin/txn -a4 -b 7 -o true

£ Python HFiz{TRfIFERF:

OPTIMISTIC=True ALICE=4 BOB=7 python3 txn_example.py

/*txn 7 */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 7 */SELECT * FROM ‘books” WHERE ‘id" = 1 FOR UPDATE
/*txn 7 */UPDATE "books™ SET ‘stock™ = ‘stock™ - 7 WHERE ‘id" = 1 AND ‘stock™ - 7 >=
0
/*txn 7 */INSERT INTO “orders’ ('id’, "book_id", ‘user_id", "quality’) VALUES (1000, 1, 1,
7)
/*txn 7 */UPDATE “users’ SET "balance’ = "balance’ - 700.0 WHERE ‘id" = 1
retry 1 times for 9007 Write conflict, txnStartTS=432619094333980675, conflictStartTS=
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432619094333980676, conflictCommitTS=432619094333980678, key={tablelD=126, han
dle=1} primary={tablelD=114, indexID=1, indexValues={1, 1000, }} [try again later]
/*txn 7 */BEGIN OPTIMISTIC

/*txn 1 */SELECT * FROM "books” WHERE ‘id" = 1 FOR UPDATE

Fail -> out of stock

/*txn 7 */ROLLBACK

MEmER SQL BERIUEY, F—XHAITHTFEARE, txn 1 ENHIRHITTE
W, MIREEIMNRFIREXNLL A, FREFEAE, NMAmME out of stock FH
&R,

mysql> SELECT * FROM books;

s A T T o fmm e ===
mm e +

| id | title | type | published_at | stock | price |

s A T T o fmm e ===
mm e +

| 1| Designing Data-Intensive Application | Science & Technology | 2018-09-01 00:00:00
| 6]100.00 |

1T row in set (0.00 sec)

mysql> SELECT * FROM orders;

+ - Fmmmmmmm o fmmm e Fmmmmmmmmmmmmmm oo +
| id | book_id | user_id | quality | ordered_at |

+ - Fmmmmmmm o fmmm e Fmmmmmmmmmmmmmm oo +
| 1007 | i 1]  4]2022-04-19 03:41:16 |

+ - Fmmmmmmm o fmmm e Fmmmmmmmmmmmmmm oo +

1T row in set (0.00 sec)

mysql> SELECT * FROM users;

i e Fmmmmmm e +
| id | balance | nickname |
A R Fmmmmmm e +

| 1]10000.00|Bob |
| 2] 9600.00 | Alice |

+ oo Fmmmmm - +
2 rows in set (0.00 sec)
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10.3 FSE IR
AEIG 4B TIDB PHESIRE,

10.3.1 FRE4&3

TiDB Z#FHIFRE S 5)E RC (Read Committed) 5 SI (Snapshot Isolation) , H
i1 SI 5 RR (Repeatable Read) FEEB&FIEAEZEMN,

ISOLATION LEVEL HIERARCHY

SERIALIZABLE
REPEATABLE READS SNAPSHOT ISOLATION

]

CURSOR STABILITY

READ COMMITTED

READ UNCOMMITTED

PRk
10.3.2 SI AJ AR AR 4D

TiDB B9 SI [R5 v LA ARZDIERE (Phantom Reads), 1B ANSI/ISO SQL 5
FH RR F8E,

FMBAIIRE . F5 A BAREFRGENGEE n FIER, ARFSBRTETXn
FIERZIMNI m FIERFEEART m FHEFES ATRARMFHER, BBFESA
BREEBERHNEZIE n+m FRASHFHFIER, MrET 2%
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Blan: REEER A BREUREFFREFERNMSMEREI RN ABCDE F4, B
RRSEER B MEXTIEENT —FEKDHINICER, SRAEER ANE
READEE—FICRLENIR, MIFGRRETAIR—#F, XRULR.

10.3.3 SI FEERIRE (RFd

TiDB B9 S| FRBRANFEETRARE RAIZE (Write Skew) , TBEER Select for
update B ERERERIZE

SfRfl=EeEm N HRNES RN T AREEXNIER, BEXMITESZEE
W7 HORBRVERE, ARKEIRRTES, NRXEEXNICRZEFEETHE
WENFESHAIERNAR, BARKERFRERLIRA,

BT, RIREENERE—IEERTEERRER. Eh@EXERZER/LIL
EEfrm, ER&AREVE—NUEEER. EERTLURFMIINYER (B0, a0
RUWMNEEERT) , RBEEDE—NMESEX—RPRRETE

IAELIXFE—MIEN, Alice A Bob BRAEMIES. WMAZBKEFE, FrLAM
MNEREER. F=ERZ, IGFER—NERERE T, TERERFRIEDN

_—Fiz/l\i\‘i*i»

Java R RHI90T:

package com.pingcap.txn.write.skew;
import com.zaxxer hikari.HikariDataSource;

import java.sql.Connection;

import java.sql.PreparedStatement;

import java.sql.ResultSet;

import java.sql.SQLException;

import java.util.concurrent.CountDownlLatch;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

import java.util.concurrent.Semaphore;

377



T E R

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&cachePre
pStmts=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 countDownlLatch = new CountDownLatch(2);
ExecutorService threadPool = Executors.newFixedThreadPool(2);

threadPool.execute(() -> {
askForLeave(ds, txn1Pass, 1, 1);
countDownLatch.countDown();

D

threadPool.execute(() -> {
askForLeave(ds, txn1Pass, 2, 2);
countDownLatch.countDown();

A

countDownLatch.await();

public static void createDoctorTable(Connection connection) throws SQLException {
connection.createStatement().executeUpdate("CREATE TABLE "doctors™ (" +
" Nid int NOT NULL," +
" “name’ varchar(255) DEFAULT NULL," +
" “on_call’ tinyint DEFAULT NULL," +
" shift_id" int 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, Boole

378



T E R

an onCall, Integer shiftID) throws SQLException {
PreparedStatement insert = connection.prepareStatement(

"INSERT INTO “doctors’ (id’, ‘'name’, ‘on_call’, ‘shift_id") VALUES (?, ?, 2, ?9)");

LAY}

insert.setInt(1, id);
insert.setString(2, name);
insert.setBoolean(3, onCall);
insert.setint(4, shiftID);
insert.executeUpdate();

}

public static void askForLeave(HikariDataSource ds, Semaphore txn1Pass, Integer txnl
D, Integer doctorID) {
try(Connection connection = ds.getConnection()) {

ment +

hift_id" = 7

try {

connection.setAutoCommit(false);

String comment = txnID == 27" """+ /% txn #Htxn_id} ¥/ "
connection.createStatement().executeUpdate(comment + "BEGIN");

7/ Txn 1 should be waiting until txn 2 is done.
if (txnID == 1) {
txn1Pass.acquire();

}
PreparedStatement currentOnCallQuery = connection.prepareStatement(com

"SELECT COUNT(*) AS “count’ FROM “doctors WHERE “on_call’ = 2 AND s
)
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) {
/7 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" = ?

insert.setBoolean(1, false);
insert.setInt(2, doctorlD);
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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 H, B4, HE—1HATEA TiDB ESZHNITHAE util, FEEREUTAR

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) {

writeSkew(db)
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func openDB(driverName, dataSourceName string, runnable func(db *sql.DB)) {

}

db, err := sql.Open(driverName, dataSourceName)
if err 1= nil {
panic(err)
}
defer db.Close()

runnable(db)

func writeSkew(db *sql.DB) {

}

err := prepareData(db)
if err 1= 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 1= nil {
panic(err)
}
10

waitGroup.Add(1)
go func() {
defer waitGroup.Done()
err = askForLeave(db, waitingChan, 2, 2)
if err 1= nil {
panic(err)
}
10

waitGroup.Wait()

func askForLeave(db *sql.DB, waitingChan chan bool, goroutinelD, doctorID int) error {

txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
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if goroutinelD = 1 {
txnComment = "\t" + txnComment

}

txn, err := util. TIDBSqIBegin(db, true)
if err = nil {
return err

}

fmt.Printin(txnComment + "start txn")

/7 Txn 1 should be waiting until txn 2 is done.
if goroutinelD == 1 {
<-waitingChan

}

txnFunc := func() error {
queryCurrentOnCall := "SELECT COUNT(*) AS ‘count’ FROM ‘doctors” WHERE "on_ca
I =7 AND ‘shift_id" = ?"
rows, err := txn.Query(queryCurrentOnCall, true, 123)
if err 1= nil {
return err
}
defer rows.Close()
fmt.PrintIn(txnComment + queryCurrentOnCall +

" successful")

count:=0
if rows.Next() {
err = rows.Scan(&count)
if err 1= nil {
return err
}
}

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.Printin(txnComment + shift +

}

" successful")
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return err

err = txnFunc()
if err == nil {
txn.Commit()
fmt.PrintIn("[runTxn] commit success")
} else {
txn.Rollback()
fmt.Printf("[runTxn] got an error, rollback: %+v\n", err)

}

/7 Txn 2 is done. Let txn T run again.
if goroutinelD == 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™ (" +
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" Nid int NOT NULL," +

" “name’ varchar(255) DEFAULT NULL," +

" “on_call tinyint DEFAULT NULL," +

" shift_id" int DEFAULT NULL," +

" PRIMARY KEY (id")," +

" KEY idx_shift_id" (‘shift_id")" +

" YENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin")
return err

func createDoctor(db *sgl.DB, id int, name string, onCall bool, shiftID int) error {
_, err:= db.Exec("INSERT INTO “doctors’ (id", ‘'name’, ‘on_call’, “shift_id") VALUES (?, ?,
20"
id, name, onCall, shiftID)
return err

sQL BE:

/*txn 7 */BEGIN
/*txn 2 */BEGIN
/*txn 2 */SELECT COUNT(*) as ‘count’ FROM ‘doctors" WHERE “on_call’ = 1 AND ‘shi
ftid> =123
/*txn 2 */UPDATE “doctors’ SET “on_call’ = 0 WHERE "id" = 2 AND shift_id" = 123
/*txn 2 */ COMMIT
/% txn 7 */SELECT COUNT(*) AS ‘count’ FROM “doctors" WHERE “on_call’ = 1 and “shift_i
d =123
/*txn 7 */UPDATE “doctors” SET ‘on_call’ = 0 WHERE "id" = 1 AND shift_id" = 123
/*txn 7% COMMIT

WITE

mysql> SELECT * FROM doctors;

+ oo Fommmmmm oo +
| id | name | on_call | shift_id |

+ oo Fommmmmm oo +
| 1] Alice | 0] 123}

| 2|Bob | O] 123

| 3|Carol| O] 123]

+ oo Fommmmmm oo +
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ERINESH, VAEEKNEESER MU LLNELIETEY, NRENE, ©
MBRE—BELEFUL2MAL, BTFEEEERRERE, RAKREERE 2,

FRAR D ESEHFNT— M. Alice EMTBCHIERAIE T, M Bob 87—
ENEE. MITSESBRRERT, MEKEELERT. ERTEVE—BELE
EEMMER, TE((EIAB (Designing Data-Intensive Application) )iftB8 7 32Bx
RENER:

Alice: Bob:
begin transaction begin transaction
name on_call
currently_on_call = ( Alice  true currently_on_call = (
select count(*) from doctors Bob true select count(*) from doctors
where on_call =true Carol false where on_call =true
and shift_id =1234 and shift_id=1234
) )
Now currently_on_call=2 Now currently_on_call =2

O if (currently_on_call >=2) {
update doctors
set on_call = false
where name ="Alice’
and shift_id = 1234 if (currently_on_call >=2) {
} update doctors
Bob set on_call = false
where name ='Bob’
and shift_id = 1234
1

i
A

& commit transaction
name on_call

Alice false

Bob false

Carol false O commit transaction

Write Skew

MEEXTRBIFERE, EH SELECT FOR UPDATE K72 iRE fRitin) &t :

Java H{§ A SELECT FOR UPDATE K5 iRE fRflin) @R G0 T :

package com.pingcap.txn.write.skew;
import com.zaxxer hikari.HikariDataSource;

import java.sql.Connection;
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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&cachePre
pStmts=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 countDownlLatch = new CountDownLatch(2);
ExecutorService threadPool = Executors.newFixedThreadPool(2);

threadPool.execute(() -> {
askForLeave(ds, txn1Pass, 1, 1);
countDownLatch.countDown();

A

threadPool.execute(() -> {
askForLeave(ds, txn1Pass, 2, 2);
countDownlLatch.countDown();

1

countDownlLatch.await();

public static void createDoctorTable(Connection connection) throws SQLException {
connection.createStatement().executeUpdate("CREATE TABLE ‘doctors™ (" +
" id int NOT NULL," +
" “name’ varchar(255) DEFAULT NULL," +
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" “on_call’ tinyint DEFAULT NULL," +

" “shift_id" int DEFAULT NULL," +

" PRIMARY KEY (id")," +

" KEY tidx_shift_id" (‘shift_id")" +

" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin");

public static void createDoctor(Connection connection, Integer id, String name, Boole
an onCall, Integer shiftID) throws SQLException {
PreparedStatement insert = connection.prepareStatement(

"INSERT INTO “doctors’ (id’, ‘'name’, ‘on_call’, ‘shift_id") VALUES (?, ?, 2, ?9)");

insert.setInt(1, id);
insert.setString(2, name);
insert.setBoolean(3, onCall);
insert.setlnt(4, shiftID);
insert.executeUpdate();

}

public static void askForLeave(HikariDataSource ds, Semaphore txn1Pass, Integer txnl
D, Integer doctorID) {
try(Connection connection = ds.getConnection()) {

ment +

hift_id" =

try {

connection.setAutoCommit(false);

String comment = txnID == 27" """+ "/* txn #txn_id} */ 7
connection.createStatement().executeUpdate(comment + "BEGIN");

/7 Txn 1 should be waiting until txn 2 is done.
if (txnID == 1) {
txn1Pass.acquire();

}

PreparedStatement currentOnCallQuery = connection.prepareStatement(com

"SELECT COUNT(*) AS “count” FROM “doctors WHERE "on_call’ = 2 AND s
? FOR UPDATE");
currentOnCallQuery.setBoolean(1, true);
currentOnCallQuery.setint(2, 123);
ResultSet res = currentOnCallQuery.executeQuery();

if ('res.next()) {

throw new RuntimeException("error query");
} else {
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int count = res.getint("count”);
if (count >=2) {
/7 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" = ?

insert.setBoolean(1, false);
insert.setInt(2, doctorlD);
insert.setlnt(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 H{§ /A SELECT FOR UPDATE R 5 iR S fRFHa B R BIan T :

package main

import (
"database/sql"
"fmt"

"SynC"

"github.com/pingcap-inc/tidb-example-golang/util”
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_"github.com/go-sql-driver/mysql"
)

func main() {
openDB("mysqgl”, "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)
}
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 1= nil {
panic(err)
}
10

waitGroup.Add(1)
go func() {
defer waitGroup.Done()
err = askForLeave(db, waitingChan, 2, 2)
if err '= nil {
panic(err)

}
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waitGroup.Wait()
}

func askForLeave(db *sql.DB, waitingChan chan bool, goroutinelD, doctorID int) error {
txnComment := fmt.Sprintf("/* txn %d */ ", goroutinelD)
if goroutinelD = 1 {
txnComment = "\t" + txnComment

}

txn, err := util. TiDBSqIBegin(db, true)
if err 1= nil {
return err

}

fmt.Printin(txnComment + "start txn")

/7 Txn 1 should be waiting until txn 2 is done.
if goroutinelD == 1 {
<-waitingChan

}

txnFunc := func() error {
queryCurrentOnCall := "SELECT COUNT(*) AS ‘count’ FROM ‘doctors” WHERE "on_ca
[I' =72 AND ‘shift_id" = ?"
rows, err := txn.Query(queryCurrentOnCall, true, 123)
if err = nil {
return err
}
defer rows.Close()
fmt.PrintIn(txnComment + queryCurrentOnCall + " successful")

count:=0
if rows.Next() {
err = rows.Scan(&count)
if err '= nil {
return err
}
}

rows.Close()

if count < 2 {
return fmt.Errorf("at least one doctor is on call")
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shift := "UPDATE “doctors’ SET “on_call’ = ? WHERE ‘“id" = ? AND “shift_id" = ?"

_, err = txn.Exec(shift, false, doctorlID, 123)

if err == nil {
fmt.Printin(txnComment + shift +

}

return err

" successful")

err = txnFunc()
if err == nil {
txn.Commit()
fmt.Printin("[runTxn] commit success")
} else {
txn.Rollback()
fmt.Printf("[runTxn] got an error, rollback: %+v\n", err)

}

// Txn 2 is done. Let txn 1 run again.
if goroutinelD == 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 {
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return err

}

return nil

func createDoctorTable(db *sql.DB) error {
_, err:= db.Exec("CREATE TABLE IF NOT EXISTS “doctors™ (" +
" id"int NOT NULL," +
" “name’ varchar(255) DEFAULT NULL," +
" “on_call tinyint DEFAULT NULL," +
" “shift_id" int DEFAULT NULL," +
PRIMARY KEY (id")," +
KEY “idx_shift_id" (‘shift_id")" +
" ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin")
return err

func createDoctor(db *sqgl.DB, id int, name string, onCall bool, shiftID int) error {

_ err:= db.Exec("INSERT INTO “doctors’ (id’, ‘'name’, ‘'on_call’, ‘shift_id") VALUES (?, ?,
2,?7)"

L] 1

id, name, onCall, shiftID)
return err

sqQL BiE:

/*txn 7 */BEGIN
/*txn 2 */BEGIN
/% txn 2 */SELECT COUNT(*) AS ‘count” FROM “doctors WHERE on_call = 1 AND shi
ft_id> = 123 FOR UPDATE
/*txn 2 */UPDATE “doctors’ SET on_call = 0 WHERE “id" = 2 AND shift_id" = 123
/*txn 2 %/ COMMIT
/% txn 7 */SELECT COUNT(*) AS ‘count’ FROM ‘doctors" WHERE "on_call’ = 1 FOR UPD
ATE
At least one doctor is on call
/*txn 7 */ ROLLBACK

MITER:
mysql> SELECT * FROM doctors;

oo Fmmmmmm e Fmmmmm e +
| id | name | on_call | shift_id |
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| 1]Alice | T 123
| 2|Bob | 0] 123
| 3| Carol | 0] 123
R o Fommmmm e +

10.3.4 ¥t savepoint IFREFSHIZHF

FE:

T E R

TiDB M v6.2.0 RZAFF 9445 savepoint 45, FEULETF v6.2.0 kiR
TiDB 32 #5 PROPAGATION_NESTED fZ1B1TH. BINARE v6.2.0 ZfG
MRS, S0FCiEFER TiDB hixds, BETF Java Spring NEZRBIN FERT
PROPAGATION_NESTED 1235178, REXN AR AT, BHRESS

RUIZEETZ R,

Spring &z PROPAGATION_NESTED 21T AHRBoI— MRENES, E=H
AIESZ PRI BHN—1NTFES, RESSHBIISIER— savepoint, 1R
HREESHITEM, BEZIE2EIRE savepoint BRTS. BREESEINEESH—
B, ERRTIEESRIN—ERIER. TERFIBTT savepoint 1!

mysql> BEGIN;

mysql> INSERT INTO T2 VALUES(100);
mysql> SAVEPOINT svp1;

mysql> INSERT INTO T2 VALUES(200);
mysql> ROLLBACK TO SAVEPOINT svp1;
mysql> RELEASE SAVEPOINT svp1;
mysqgl> COMMIT;

mysql> SELECT * FROM T2;
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10.3.5 KESZRH

BEARRNZZRFIFESHIAR) TiDB WENFSHA/NEIRE, XEREIZE KV
FH. RBRE SQL ERERYE, BRKH—ITERIBMFA— KV entry, BF—
PERE], HEIM—1 KV entry, FrLUXREIRIRTE SQL EEZ:

o« EARBITIERE=NH 120 MiB,

o TiDBv4.0.10 REEHY v4.0.x hitZs. v5.0.0 KREFBYRRAANE tidb-
server BCE 1 performance.txn-entry-size-limit A%, {KF TiDB
v4.0.10 BIRRZAZFFRVERITR EN 6 MiBo

o Mv7.1.8 FFia, FREJLUEM tidb_txn_entry_size_limit RA L SRIEAE
BZACE TR E,

o XFHIRAENESBEN 1TiB,
o TiDB v4.0 REEhRAA &L tidb-server BEEIN performance.txn-

total-size-limit J8%, {XF TiDB v4.0 BUNRAIFHNRABENESTE
73 100 MiBo

o TEVv6.5.0 RZEWRRAER, REEFEREEIN performance.txn-

total-size-limite B ZiFIHEIEEZE performance.txn-total-size-limito

FINER, TIRRANRHIEZITHIES], FBEZEESHITIES, TiDB M4k
BN ESEI Key BIFFEH, EERAMNKR, ATEEEXRIRK, BiE
100 ~ 500 T E NA—1E5,

10.3.6 E1GH1R3ZHY SELECT FOR UPDATE EG A& i

B &hiE3S FHY SELECT FOR UPDATE BRIASMB. MR TEFIR:
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TiDB HBYIER

X2 BEHH5S MySQL REERIA,

B] LUEISFE 2 0HY BEGIN,COMMIT; fFRZ AR,
10.4 F55EIRLIE
TENAEAS SR AIRERBEREIRMAIENE,
10.4.1 JEH

RN AREFER TEEIRE, REBE T FEaRH:

ERROR 1213: Deadlock found when trying to get lock; try restarting transaction

HRMRUENES, WHBEEFRNAREREEFFENSEEAN8INEF~—
®, ERBEIFAEFIRIE, b B8 o XEBLL bookshop #IEEFRY
books RGBT TEH :

S books RGN 2 £EHURE:

INSERT INTO books (id, title, stock, published_at) VALUES (1, '‘book-1', 10, now()), (2, 'bo

ok-2', 10, now());
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£ TiDB EMEFSRNT, A 2 MEF WD FFITUTED, MBEEIFEH:

EFIE-A EFi%-B
BEGIN;

BEGIN;

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; - FUITSHAE

UPDATE books SET stock=stock-1 WHERE id=1;
- i8%! Deadlock iz

EEFin-B B2ISEHItEIRIG, TiDB XEE) ROLLBACK FFif-B HEVESS, ARE
Fim-A FASE id=2 RYIRIERISHITATI, BHIT COMMIT BIRISER SRS 57

2o
10.4.1.1 BRAE 1. BRILH

RNTNARRFEEEFIMEE, rILUBITEZE I S3BiEEE Schema 1&it, REMMN
BEmERItH. Fltmred, MNRFFiE-B WAEFin-A BREFERYE LR
FF, BNERACSE id=1 M9FH, BE id=2 M+, FrlLUBERIEEI T !

BFE-A BFH-8
BEGIN;

UPDATE books SET
stock=stock-1 WHERE id=1;

UPDATE books SET stock=stock-1 WHERE id=1; - H1{T&#[E
8, UYEE A THREBHRERT

UPDATE books SET
stock=stock-1 WHERE id=2;

UPDATE books SET stock=stock-1 WHERE id=2;

COMMIT;

COMMIT;
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NEEZA 15 SQL WX 2 %, BN, MARITHERES:
UPDATE books SET stock=stock-1 WHERE id IN (1, 2);
10412 BERFSE 2. B NESHE

MRBREBEHZ—TRRNES, BRI, EFENENE, FFHREX
INFEIERE R REKE

10413 BBRAE 3. FHARMES

RMEBSERT, AALSEEDNR, ENAREEN ERMESEEMENER
1ZiE, BAEINZENLN AimE R AEIRE,

10414 fERAER 4. &Fix

[EUNsEIRE BRI RAVAREE, ENABREPIMAEIRZIERNR, BARERXZIENN
BimEIX IR IE,

10.4.2 M BiREIXFE IR IR

R TiDB RAJREMS MySQL R, BEESHRXRANURSHTRLEER, H
hz—mMEeERRE,

F A& BRSEHIBEESH Adapter 1 ORM BZ4 MySQL # Oracle FE4 4R
EESTEHN, EXEHEED, ERXRIVERINEEESIKY, ALFEEEIR
M. XFXLEFEFiE, HRRIKRME, Efl=FEIRMPLLE, FXEXEsiE
FER#HEMAZERNZRE,

5 MySQL FEAHIEERFENZ, 7£ TiDB 1, MIRRAFRMNESIRE, BE#
RIFRZKM, FTEEEBCHNARRERFRLSSZEFRMIGIREERXBZE,

TERIZEM Python AR ETR T IMASEMN AREFANER,. ERERERIIEK
thi2FE ORM KEMBREIRLIERLE, FILA UEEAIHIZIESSIFIRFE
Fo

397



T B R
KRR, MHERBELA:

o MNREMEBIRRVREEE] max_retries PR, ML AR
o fEF try .. catch .. EAHHIR SQL ITHE, BRI TEXLEFHRINHITER
WER, BEIEEHRNHITER, BWAERIESE: HiRE5HE20,
o Error 8002: can not retry select for update statement: SELECT FOR
UPDATE B Nz 5o

o Error 8022: Error: KV error safe to retry: EERRKMIREE,

o Error 8028: Information schema is changed during the execution of the
statement: ZRHY Schema Z#EA5EK T DDL BE, SHEHFER

N
o Error 9007: Write conflict: BHRZIREE, —MREXARUESER
B, ZNESEBRE—ITHEHITEREERINE ARk,
o 71X try BREZRBIFEA COMMIT 12X ESH:

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

=3¢
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TYER

YRR EIBE Error 9007: Write conflict $5i%, {RRIREEEH—F IR
B9 Schema I&ITFIEIEFEUEE!, $HEHPRBIIBIEHMIZIT BB,

XFMARMMBRES TR, BESE LY EIRESHREE I,
10.4.3 EFFDIR

o FHEIREESUTIRIEMAIE

o FMESHETE S hREHHE
11 ({6 sQL 14&E
11.1 148

REABTHER T INAE TiDB Rk SQL iBAIRERE. AT RIGEFHIERE, (RE]
ML T A EATF:

o SQL M4aEIEM.
e Schemaigit: RIBMMAWLSHAHLER, ATEEESHRFEZHNS, T
AR EX MY Schema i —LEiAZE,
11.1.1 sQL t4sEREK

ATk SQLIBARIMEREEYF, AILUEELI TR

o PWMAEURH/AMIF, RIFERIFBEENIIE, BRRESRIEE,

o fFAAEMZES|, MTF SQL FH WHERE FAIFHAY Column, FEERIEEE
MER5|, BUXFE— T 2REANED, HEREE

o ERAEIEN Join £E, RIETWHEIROANXEMYE, EESEN
Join BRI IEEEE, —ARIEN T, TiDB BY cost-based 1L 232 BEh%
ERME Join KB, BELVHIERT, AP FIIERE Join KEAEERE
4%

o FAGEMNTEESIZ, T OLTP #l OLAP EGREIM M E, HWEEH
TiFlash EiH5|%, BAERIUSE HTAP &,
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11.1.2 Schema i&it

WNRIRIE SQL MHEEIRMIBMBERT ERGRFIIIMERE, (RrsEEEREIRA
Schema IZTHAIEUEIREURE, KRB SR LT R

o EEMR, XTNMAEMMARES DR, FSEFHNEIREDIHR @A
%,
o MM, XTFUAIEMMBRAAR, FSE LU HIBEERSRIBLIE,
11.1.3 HFRR

o SQL%RERM,
11.2 sQL H#EERAR
AENEE IR SQL ERERAM, RIFETRSE SQL HITENE RHERE,
11.2.1 &I
EFEZAET, REJLUET tiup demo 7% S N RFIEEE:
tiup demo bookshop prepare --books 1000000 --host 127.0.0.1 --port 4000

11.2.2 [AJE: £FRAME

IEENRE NHRERZ SELECT IBORITRERAME, HERATAGENR

UETFAEETRIAEMAM LR IPHTIIMARIPERDVETH, BESIREREN
=1

SELECT * FROM books WHERE title = 'Marian Yost';

4 e Fmmmm e o e oo R R +
| id | title | type | published_at | stock | price |

4 Fmmmm e o e oo R R +
| 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 | 328.1
8]

| 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 |
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| 2638226326 | Marian Yost | Sports | 1952-04-02 12:40:37 | 191 | 174.64 |

+ oo o e o F-mmm——- Fommm +
5 rows in set

Time: 0.582s

AJLAGER EXPLAIN REBEX M EWRTITIHY, BEATATEXAIE:

EXPLAIN SELECT * FROM books WHERE title = 'Marian Yost';

B e P LR Fmmmmmm e Fmmmmm - Fmmmmm e e
——————————— +

| id | estRows |task | access object | operator info |

B e LR Fommmmm e Fmmmmm - Fmmmmm e e
——————————— +

| TableReader_7 | 1.27 | root | | data:Selection_6 |

| L—Selection_6 | 1.27 | copltikv] | | eq(bookshop.books.title, "Marian Yos
t) |

| —TableFullScan_5 | 1000000.00 | coptikv] | table:books | keep order:false

MBITITRIAEY TableFullScan_5 BJLIE L, TiDB E& 313K books H1TERH
1, SARMNE—ITEYIKT tite BT HE R, TableFullScan_5 B estRows B/
1000000.00, ARSI N ERTE S 1000000.00 17E3E.

B %Kk TF EXPLAIN BIERNE, vTLURISEFER EXPLAIN f2iEHITIHR .
11.22.1 fERA R ARG |SISEE

ATIEEERER, AJLTE books.title FIGIE—NFR5]:

CREATE INDEX title_idx ON books (title);

REBHRITXITERRZRES:

SELECT * FROM books WHERE title = 'Marian Yost';

e Fmmmm e o e oo R R +
| id | title | type | published_at | stock | price |
e Fmmmm e o e oo R R +

| 1164070689 | Marian Yost | Education & Reference | 1916-05-27 12:15:35] 216 | 328.1
8]
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| 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 |
o fmmmmm e o T e Fommmm e +
5 rows in set

Time: 0.007s

AJLAGER EXPLAIN REBEX M EWRTITIHRY, BEATATWERT !

EXPLAIN SELECT * FROM books WHERE title = 'Marian Yost';

o Fmmmm - Fmmmm - o F-mm-
__________________________________________________ +

| id | estRows | task | access object | operator info
+—————————————————! ————————— Fmmmm - Fmmmm - o F-mm-
__________________________________________________ +

| IndexLookUp_10 | 1.27 |root | |

|
| F—IndexRangeScan_8(Build) | 1.27 | copltikv] | table:books, index:title_idx(title) | rang

e:["Marian Yost","Marian Yost"], keep order:false |
| L—TableRowIDScan_9(Probe) | 1.27 | copltikv] | table:books | keep ord
er:false |

MBTITITRIFEY IndexLookUp_10 ATLUEH, TiDB F=iBidZ5| title_idx KE
BE, H estRows BN 1.27, RBAMSMEITRSEE 1.27 17808, mim/hFz
BI4£ 2R3 1000000.00 1TEUEE.

IndexLookUp_10 1T XIBVAITRIZESTH IndexRangeScan_8 B Fi@id
title_idx 5 | FREXNFT & % MHHIZRS 143, 7A/5 TableRowlDScan_9 BEIREZR S| 4R
EERY Row ID EIREHHEN VI TEIE,

BEZXTF TiDB ITIHXIBIAR, "ILARSR TR IEERITIT I .
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Fil 2R
11.2.2.2 RRAER: FHAES|IEIEEE

ERRRGER, FRAENRSIER, BOREWHNITHRIE. BHNRESEK
EREET SQL BAMENFERER, MAMEERRERAXNMTE,

BRI TEEIEF, XEEZIRIE tite TIRXIAY price:

SELECT title, price FROM books WHERE title = '"Marian Yost

+ oo Fmmmmm +
| title | price |
oo Fmmmmm e +

| Marian Yost | 435.07 |

| Marian Yost | 328.18 |

| Marian Yost | 496.52 |

| Marian Yost | 402.90 |

| Marian Yost | 174.64 |
e o +
5 rows in set

Time: 0.007s

HF RS title_idx INE A title FINE R, FTLL TIDB R REHWRSIEE, AG
[B]ZRE I price #UE:

EXPLAIN SELECT title, pricc FROM books WHERE title = 'Marian Yost’;

e fmmm s oo e f -
__________________________________________________ +
| id | estRows | task | access object | operator info

|
e fmmm s oo e f -
__________________________________________________ +
| IndexLookUp_10 | 1.27 |root | |

|
| F-IndexRangeScan_8(Build) | 1.27 | cop[tikv] | table:books, index:title_idx(title) | rang

e:["Marian Yost","Marian Yost"], keep order:false |
| L—TableRowIDScan_9(Probe) | 1.27 | copltikv] | table:books | keep ord
er:false |

IR title_idx ZR51, HHEE— title_price_idx Z5|:
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TElE R
ALTER TABLE books DROP INDEX title_idx;

CREATE INDEX title_price_idx ON books (title, price);

IMTE, price BUEELFMETEZRS] title_price_idx Y, FRUU TEEBENEHEZRS]
BiE, THEEXREFT . XMESEERUMEEZRS]:

EXPLAIN SELECT title, price FROM books WHERE title = '"Marian Yost;

———————————————————— o e e e -
______________________________________________________ +
| id | estRows | task | access object | operator info

|
oo Fommmmm e fmmmmm - e
e +
| IndexReader 6 | 1.27 |root | | index:IndexRangeS

can_5 |
| '—IndexRangeScan_5 | 1.27 | copltikv] | table:books, index:title_price_idx(title, price) |
range:["Marian Yost","Marian Yost"], keep order:false |

REXFERREFZER:

SELECT title, price FROM books WHERE title = ‘Marian Yost';

+om e F o +
| title | price |
+om e F o +

| Marian Yost | 174.64 |

| Marian Yost | 328.18 |

| Marian Yost | 402.90 |

| Marian Yost | 435.07 |

| Marian Yost | 496.52 |
oo Fmmm - +
5 rows in set

Time: 0.004s

HATFEENRFIESAEXE, MIBF title_price_idx 5o

ALTER TABLE books DROP INDEX title_price_idx;
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FilER
11.2.23 fBRA R FRIEEEOHE

MREAPEAETELELE, IREANVRITREZIFER, FII0ZK books BY
EREYid, EAYid RERHE:

SELECT * FROM books WHERE id = 896;

+ - fmmmm e Fmm e Fmmmm e R Fmmmmm e -
|id | title | type | published_at | stock | price |

+ - fmmmm e Fmmmm e Fmmmm e R Fmmmmm e -

| 896 | Kathryne Doyle | Science & Technology | 1969-03-18 01:34:15 | 468 | 281.32 |
+ - Fmmmmm e Fmmmm e Fmmmmmmm e Fmmmm - o +

1 row in set

Time: 0.004s

{5 EXPLAIN EEHRITITR:

EXPLAIN SELECT * FROM books WHERE id = 896;

o Fmmm - Fmmmmm e Fmmmmmmmmmmm e +
| id | estRows | task | access object | operator info |
o Fmmm - Fmmmmm e Fmmmmmmmmmmm e +
| Point_Get_1|1.00 |root |table:books |handle:896 |
R F - Fmmmmm Fmmmmmmmmmmmmm o Fmmmmmmmm o +

Point Get, X& “RE’ , EMNHRITEEHLIEER,
11.2.3 EFESIE Join HITIHRY

T JOIN EiFRIITI X,

11.2.4 HFIRIR

o {HH EXPLAIN fEIEHITITR,
e FH EXPLAIN EEZRSIEWHIHRITITR,

11.3 tEEE IR R IE5CEE

RERNABTER TiDB #HIEEN—LRELE,
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FalE =
11.3.1 DML S={E50E%
LU TEAA4EEA TiDB BY DML BSF# & BBy R {E S0 B,
11.3.1.1 FER R MEG ZITEIEIR(E

HREEAZTHEN, HEFEEASRED SQL Z1THIERNIED:

INSERT INTO t VALUES (1, 'a), (2, 'b), (3, '¢);
DELETE FROM t WHERE id IN (1, 2, 3);
TMEFERZ SQL BITHIERIER:

INSERT INTO t VALUES (1, 'a");
INSERT INTO t VALUES (2, 'b");
INSERT INTO t VALUES (3, 'c’);

DELETE FROM t WHERE id = 1;
DELETE FROM t WHERE id = 2;
DELETE FROM t WHERE id = 3;

11.3.1.2 {5 PREPARE

HREZRNITEN SQLIEANY, #EFEMA PREPARE 150, FILUBRESHT
SQL IEEBIFH.

£ Golang H {3 PREPARE 1E4]:

func Batchlnsert(db *sql.DB) error {
stmt, err := db.Prepare("INSERT INTO t (id) VALUES (?), (?), (?), (?), ()"
if err '= nil {
return err
}
fori:=0;i< 1000;i+=5{
values := [linterface{}{i,i + 1,i + 2,i + 3,i + 4}
_, err = stmt.Exec(values...)
if err = nil {
return err
}
}
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7 W —
Tl E =
return nil
}
7£ Java H{EF PREPARE iE4:
public void batchInsert(Connection connection) throws SQLException {
PreparedStatement statement = connection.prepareStatement(
"INSERT INTO 't" (id") VALUES (?), (), (), (), (™");

for (inti=0;i< 1000;i++) {
statement.setint(i % 5 + 1, i);
if(i%5==4){
statement.executeUpdate();
}
}
}

£ Python F{&EF PREPARE EAIRY, HAREERHIEE. EIFERASHKEISN,
mysqlclient % Driver ¥ Bah¥ R 1T1HXl.

FEAREEENIT PREPARE 154G, BNHFBEIRSHITHE,
11313 BEEHAANENEE

NAERE, AESZZM SELECT * :REIFFLFINEE, TEERZRR:

SELECT * FROM books WHERE title = '"Marian Yost;

NMZXERFENTUSE, F40:

SELECT title, price FROM books WHERE title = '"Marian Yost;

11.3.1.4 EFA#L=MIER
HEEMPRAREVEIE, HEEREMBR, WiHt=MIER
11.3.1.5 ERARLEEH

HRETMAERRIEN, HEERIESEN, MHtEEHH
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FilER
11.3.1.6 fEF TRUNCATE iBa1{% DELETE &R #E
HEEMBF— 1 REFTBEHIER, #FER TRUNCATE B4

TRUNCATE TABLE t;

RHEFFE DELETE &R IR

DELETE FROM t;

11.3.2 DDL fR{¥3E%

IR AHERA TiDB B9 DDL BRI R BBV ax £ R EL.
11.3.2.1 ERERNRIEL

DL E SRS NI FRIRIN

11.3.3 Z5|IRIESERE

WE5|N&ELHK,

11.3.3.1 IR 4 REREL R

TiDB IF1EAINZR512E, B@1d ADD INDEX B, CREATE INDEX S2RXER5 |
121, ARSI FARAERPIIIESEES, JLUBETEBN TENRATERIAE
DDL #21F re-organize M EXBIHITE SEIERS IR #EK/\:

e tidb_ddl_reorg_worker_cnt

e tidb_ddl_reorg_batch_size
R T HOSTEALSHEN, FNRS NIRRT, SRR ET
ST REE RN E, HESL EAHAERMEXE, JLUEH AR LRTERNERE
I IEAETR

SET @@global.tidb_ddl_reorg_worker_cnt = 16;
SET @@global.tidb_ddl_reorg_batch_size = 4096;

LARINZESIREMBIRT I E T (83 UPDATE. INSERT #1 DELETE) BY, RK
PREEESERRINENERR, FEELAHERK;, B RINIZRSREWLEEE
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T B R
BT FUTHER, BERKOIEL R, IR CARERR RS
WS HS AT

SET @@global.tidb_dd|_reorg_worker_cnt = 4;
SET @@global.tidb_ddl_reorg_batch_size = 128;

11.3.4 HE MR

XFMAEMMBAESHR, ESETUEIEED PR,
11.3.5 Java #IEEN A R RIEEHE

TiDB RELEKRT (B) Java BIBEN AT L5/,

11.3.5.1 #EFRE
e TiDB RfEEXERYI (—) EHAENE AR AIET Eo
11.4 F5| MR (ELEE
AERTATE TiDB PEARSIN—LRETK,
11.4.1 &I

FERNBR=HA bookshop BEEFRR books FRIEARMA.

CREATE TABLE 'books™ (
'id” bigint AUTO_RANDOM NOT NULL,
“title” varchar(100) NOT NULL,
‘type’ enum('Magazine', 'Novel', 'Life’, 'Arts’, 'Comics’, 'Education & Reference’, 'Humani
ties & Social Sciences', 'Science & Technology', 'Kids', 'Sports') NOT NULL,
‘published_at™ datetime NOT NULL,
‘stock” int DEFAULT 'O,
‘price’ decimal(15,2) DEFAULT '0.0’,
PRIMARY KEY (id") CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;
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TYER

11.4.2 QIR HIRfET

o BEMFEEFRNIIENFIETINASERS|, XMANEISHEIFAESERSI
L4t (covering index optimization), B ZR5 LR ETS TiDB AT LIEEE
55| EERNZERENFE IR, FTUAIERAMEE,

o BRYBIMMAFBEN LRS!, BRAN_RRSIEMEENS, EREIEM
B—1MR3IZERIFAN. BEN—1R5], ElEA—FEENNE, mE
ENIMFIE— Key-Value, FRLARSI#Z, SNMIE, FE=TESABA.
FINI BRI WML KEEEITHE, FEFTEGENRSIZRRMNK
Z8o FRLARSIHFBHZ#LT,

o RIEFEAFNISKHREIBEENRS. RN LEENERTERREINTIL!
B=5|, BREiREME, TE/UMEREGRIZRS!:

o XPELRANG, @RS |gEEEMR/ITIRENITIH. FlIaEE
FEANSMIESEX—FI LSIERS|, BREEFETEARNMERIX—5E
BIEZES,

o BENEWHRM, AILUARASRS], FRFEEFEFRHNTIK
FASRSINVEIHE. XBEE—MF, RigEANEIRZE SELECT *
FROM t where c1 = 10 and c2 = 100 and c3 > 10, ABARIIAEEIEIILA
B3| Index cidx (c1, 2, c3), XIFIUAETHRAHEELH—IRSIHE
Z23#1T Scano

o FHEABREXMNTARRS|E, HEFEMERATRNALRNKRGEZIT. WRIR
NABIHAREEHRNNGZE, AISEZ=5|mE .

11.4.3 FERSINRIELE

o BURSINBEMZNTMEER, FILUSHRRSIEE—LEERPHRA L,
MR—NIRSIFREAETEURE, BXIMRSIBEEENE, EMER
XRS5,
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TE B R
ERHAERSINY, FEREHLARE,
FIENMERIZTES title, published_at L#TEE—MAARSIFRS]:
CREATE INDEX title_published_at_idx ON books (title, published_at);
TEHXNEBERARE EXNMEERS]:
SELECT * FROM books WHERE title = 'database’;

ETEXNMNEWRTFRIEEHERS IPREDE—FINEZYS, FRUTEER
HHERGI:

SELECT * FROM books WHERE published_at = '2018-08-18 21:42:08";

EEWFHPRERRSIVIFAFMEN, FEERSIY LEHE, Rk, W&
RERRBIRE, SRBRUBTEAERZRS

BlanfERiE IR AR published_at EHE—1Z5]:
CREATE INDEX published_at_idx ON books (published_at);
BETEEREIEER published_at EAIZRFIAY:

SELECT * FROM books WHERE YEAR(published_at)=2022;

AN E R TEEE, BRERS|Y EMREITERS, BIAER
published_at _EAYZ5|

SELECT * FROM books WHERE published_at >='2022-01-01" AND published_at
< '2023-01-01%;

WA UAERARANES], FIINNEIESZHAFEY YEAR(published_at) BIFZ—
RIEXE5:

CREATE INDEX published_year_idx ON books ((YEAR(published_at)));

SRIE@1Z SELECT * FROM books WHERE YEAR(published_at)=2022; Z=1HIFLHE
F3 published_year_idx ZR5|3RINEREIR T -
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AR

FiXAH K5I BRI TiDB HYKLINFE, FET TDB EEEXHHABR
ARSI, #BAIUSERARNERS X,

REFERBERS, BRSIFIEEERTY, BREE SELECT * THFAEY
BB A,

Bl TEE MR FEHZERS] title_published_at_idx #X3EEI AJSREXNE187!AYEK
1E:

SELECT title, published_at FROM books WHERE title = 'database’;

BTEETEEaEAGER FHEZS] (ttle, published_at), ER2Z— P EIRE
WIERS I FIEIBRENINTH, BIREHEIERIERSIBUEDEMENSIA (—
REFREE) , FRPEWHEMITHIEIE.

SELECT * FROM books WHERE title = 'database’;

EHEMHER 1=, NOTIN B, TEERARSl. I TFTEEIRT EEREMA
=5l:

SELECT * FROM books WHERE title | = 'database’;

fEF LIKE BYANR &M 2 LUBECRT % FH3k, I AERARS, HlMTEES
T A ERFEMAZES:

SELECT * FROM books WHERE title LIKE '%database’;

HERROGEZSIRSIAIMHER, EFMNERH—RIIZRMANE, HE
fERMALES Hint FRFIMAB[BERXNERS|, XFrILERALER S5
THE R ERE MR, EHERS.

I TEEED, BRIEEY] id 705 tite LERBEBZS id_idx 1 title_idx,
{REIE id_idx BYIITE M ESF, PRI LATE SQL A{E A USE INDEX Hint 5!
R 2R {ER id_idx &3 lo
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FElE =
SELECT * FROM t USE INDEX(id_idx) WHERE id = 1 and title = 'database’;

o ERFMER IN FENN, FELENFHRERNAEET 300 1, &
MHITHRZRE

11.5 Hitb{itk
11.5.1 B ot 2B 4EGR

KERBENLE TIDB PRz B AN, ATeeH R E R RO R 5%,
11.5.1.1 3L 0

3 SQL FiFIEMmMIATEIEE R A —EEY, TiDB RFRRTUHIG—MIsmMipyaiEzEE
BT, RETAFRENEERE, DUHTIERER,

TiDB AR TUR B AN 40T -

o WMR—IHFMNMESHEE NULL, LEERBILERZE NULL (NULL Z£H) <=>
BELLEST BRI, XF NULL <=> NULL, ZRN true, FEEE
%) .

o MMRIBIREPHNHENSHEAEFHRE, WREITHENFRBHITHR.

o WMRMNSEIMBEL, WETIMENBEHITILR,

o WMRASHFHITLLR, WENHBIEN N ZHEIFRIER,

o MRHEA—NTSHEHHEIE, NLRRRTFE—1MEH. NRF—15H%
BHHAIHERE, WRSHSHHEIEHRITHER, IRF—1TSHEER
B, WRSH5FREHITHR,

o WRHEA—NSEE TIMESTAMP 5 DATETIME 5|, B— 1M ESHEEE,
MERITELIR Z BTG B 2 F R 7 BT a8,

o« TEFMEHMBERT, SHEEENFSE (DOUBLE £EY) EbiRH,
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TE B R
115.1.2 B ARG ENER

PRTURERR g T ANIRENZ A, BENAREFR, NRERZRIER%
MBI, XERHATFRIVEEERRZFE

o WIIRH
o BEEX

11.5.1.2.1 &5|%L34

YNRZBI, account.id AERE, HEIEREN varchar, BIRITIHHIATR, %
SQL RETRRIREEMR, TEERRS

DESC SELECT * FROM ‘account' WHERE “account_id =6010000000009801;

o fmmm e fmmmm e fmmm e frmmm e
______________________________________ +
| id | estRows | task | access object | operator info

|
o Fmmmm e fmmmm e e Fmmmm e
______________________________________ +
| TableReader_7 | 8000628000.00 |root | | data:Selection_6

|

| L—Selection_6 | 8000628000.00 | cop[tikv] | | eq(cast(findpt.account.acc

ount_id), 6.010000000009801e+15) |
| —TableFullScan_5 | 10000785000.00 | cop[tikv] | table:account | keep order:false

3 rows in set (0.00 sec)
IBITERER . MU ERITIHRIP, TR Cast EF.
11.5.1.2.2 FBEEX

TR, FEL a UEIEZEEYA decimal(32,0), MBATITRITTLASA], HIM TR
KEIZHR, decimal FERMFFREEEMILIRI double 3£, M double 2EEIRY
FEERE decimal &, HIMTHREER, EX1 case B, 1B T kL SEEZIM
HIZE R EERYTHIR
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DESC SELECT * FROM 't1° WHERE 'a° BETWEEN '12123123' AND '11112222111111112

00000';
o fmmmmm e Fommm e e
________________________________________________________ +
| id | estRows | task | access object | operator info
|
o fmmmmmmm Fmmmm - Fmmmmmmmmmmmom e
________________________________________________________ +
| TableReader_7 |0.80 |root | | data:Selection_6
|
| L—Selection_6 | 0.80 | copltikv] | | ge(cast(findpt.tl.a), 1.2123123e+07),

le(cast(findpt.tl.a), 1.1112222111111112e+21) |
| —TableFullScan_5 |1.00 |copltikv]|table:t1 |keep order:false, stats:pseudo

3 rows in set (0.00 sec)

BITELRER: MU EHRITIHRIF, AR Cast BF

SELECT * FROM 't1° WHERE 'a’ BETWEEN '12123123" AND '1111222211111111200000';

oo +
|a I
PR +

| 1111222211111111222211 |
oo +

1 row in set (0.01 sec)
IBITERER: U EFITHIN T HIRE R,

11.5.2 —FHISEMBE
BREBNER—FIISERFR, NEITERM— ID NFRERHE,
11.5.2.1 Big%

HiE (auto_increment) BAZEESA MySQL MY AI RDBMS EFH—FhE M,

B E %R R ESEE Y INEBIEE, ARAEENZIIEE, %5/
BERERNICRIGM=EMEK, HBERE—, TEAZHTEH, BIGFIHFKA
BUSEMY, MXARTX—ITHIE, BIREALLSEXHWAIEEREER. B8
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FINBRMEET: BEFIRERAREFE, FAERNEHERENER, RSP
FENFIISHFE. BFREMFAHHRME, BPEELLRET BI85 I3IREF
5 S PFRERIER T BIE(E,

11.5.2.2 51 (Sequence)

FIIR—MEEENR, NAEFBESERENFIIRIUFEBENFETIE, KA
BRI URENERXNFIEN—KRHZIKRIEE, BWaIMERFIEHRITE
EHRMMT, REMXAMBFNAS, RKEFRIBRU—ENREN D ENR
Xo M TiDB v4.0 hRAFHIGIRIHFSITHEE, 1¥151E55% CREATE SEQUENCE,

11.5.2.3 2 Snowflake %

Snowflake & Twitter IR0 ID £ AR, HRIEZWIW, BRAITHER
FERY uid-generator F1EHFRY leaf, TELL uid-generator AFIEF i H,

uid-generator 4 A%RY 64 iL ID A0 :

| sign | delta seconds | worker node id | sequencs |

e rreremeeremeee e |
| 1bit| 28bits |22bits | 13bits |

o sign: KEEENRN 11, BEEN 0, RTEMD ID BENIE.

o delta seconds: BAIA 28 fil, HHiAYE], RTABENTFENTILTEER
(FAIN” 2016-05-20" ) B E(E, R, 28 (IRZAIXHEFL 8.7 Fo

o worker node id: BRIA 22 fil, RTH2E id, BEENAREFHEIZSNEM
—EARKH ID £ RS, BRSSP ID £HERZHIEEBEYIH
& Zookeeper, BINDECHREE AR, H#HIEERNSEMIRI—1H
B worker node id, 22 {iif% FIZHFE 420 HRER.

e sequence: FIA 13 il RABWNHEFY, 13 nZiFEF) 8192 1N
Ko
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FilER
11.5.2.4 SERDEEAE

SO EAIIEBRANMBIEERHERNEE ID. XAERFEBE—KFTISEM
X, BITRRET—TFIINR. REXTRHIWT:

FER FEER FELt B

SEQ_NAME | varchar(128) FHIEH, AERXSREWS
MAX_ID bigint HEIFSI B EEHENRKE
STEP int $K, REESRDENSBRKE

N AR SXREEFNDS KEN—KRFIIS, HENERBIEEUFANRES
RIFFIER DL ENRAE, ARENARERFAEFEFRIFSTRFYISMIRIE
k. F—ERSBERZE, NARFAEZRNFNSER, XEMBMFRT
BESNEA. KEMERIER, EaILUEERET FKUIEGIEIERF ISR A ERIR
B,

&E, BEIENE, ERWEMHASRERD D BABHEN, FEEEEEN TIDB
REHR, LPrERIEPRIIEMD ID FITARE (bit-reverse) F1EEI—
MRAFENBIFT 1D, B8N, Zdfik¥E, D
00000010100101000001111010011100 ZXJ 00111001011110000010100101000000,

ID 11111111111111111111111111111101 A

L e O O e I S

12 HF=igth

12.1 SQL S FESSin)=A

RENBEH LN AIZP A B IR E IinEAIZ ’ IR 5 7%,

12.1.1 SQL #EH Win)Ed

WRIRABIRS SQL BIMERE, RILABTIR SQL ERE (L1l e —Le 8 DAY 4 el =T,

PATRINRIRIATFE I RERIRR, BT
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o DITEEIN

o fHM Top SQL BN AAR R HELIZHNEN
WNRIRBE T —LEXTF SQL RIERYRIZR, ATLURIE SQL 121EF IlinlRt,
12.1.2 EXHEIRNIE
NESHEIZAE,
12.1.3 EFRE

o ALIFAINAESFM

o HEEEIE FAQ

e ™imFAQ
122 EREFIETE

FERRRAEREFREHIZNLIEDE,
12.2.1 group by

HFEENESZ, MySQL “UR” 7 group by iB7%, 1# select FAIRILIS|I X
7E group by FAHEARVIEREFEL, HELE non-full group by &%, TEEMEK
BED, XFIANAR—ELEIR, RAXSERERERRE,

ETHIEY 3 £ SQLIBAH, F—5 SQLEAT full group by 1B, FRBTE select
FAP5IANFE, #BTE group by FAIREFIEMR, PRUAENERERIREN,
A LAEE class 5 stuname WEAHESHE=M;, F-X5F=FEF—1 sQL,
BEERRITRER T ARNER, X% SQL 8 group by FAIHFNEERT—1
class FE, FBIERERISFHT class HITRE, class WHE—EERT, HIE
REREDIEETWITEHIE, M class 5 stuname NEZHEEE =, YLK
2018_CS_03 BERMAIAZE, SXMITEHREMIFEFEEEEEX LHNRHEIN, HE

FEEXAIER,

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;
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T E R

o Fmmmm e fmmmm e +
| class | stuname | max(b.courscore) |
o Fmmm e fmmmm e +
| 2018_CS_01 | MonkeyDLuffy | 955 |

| 2018_CS_03 | PatrickStar | 99.0 |

| 2018_CS_03 | SpongeBob | 95.0 |
e Fmmmm o Fmmmmmmmmmmmm o +

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;

oo fmmm e fmmm e +
| class | stuname | max(b.courscore) |
oo fmmm e fmmm e +
| 2018_CS_01 | MonkeyDLuffy | 955 |

| 2018_CS_03 | SpongeBob | 99.0 |
oo fmmm e fmmm e +

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;

oo fmmm e fmmm e +
| class | stuname | max(b.courscore) |

R Fmm e frmmmmm e +
| 2018_CS_01 | MonkeyDLuffy | 955 |

| 2018_CS_03 | PatrickStar | 99.0 |

R Fmm e fmmmmm e +

2 rows in set (0.01 sec)

Fitt, AB{RFE group by IBALERERIRE, EEH full group by &%,
MySQL #2{# T — SQL_MODE Ff3 ONLY_FULL_GROUP_BY RizHIE&E#H1T full
group by iEEMIRE, TiDB HMFRA TX SQL_MODE FX:

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;

e Fmmmmmmm o Fmmmmmmmmmm oo +
| class | stuname | max(b.courscore) |
e Fommm e Fmmmmmmmmmm oo +
| 2018_CS_01 | MonkeyDLuffy | 955 |

| 2018_CS_03 | PatrickStar | 99.0 |

+ o Fmmmm Fmmmmmm e +

2 rows in set (0.01 sec)
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mysql> set @@sqgl_mode="STRICT_TRANS_TABLES,NO_ENGINE_SUBSTITUTION,ONLY_F
ULL_GROUP_BY?;
Query OK, 0 rows affected (0.07 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 conta
ins nonaggregated column " which is not functionally dependent on columns in GROU
P BY clause; this is incompatible with sql_mode=only_full_group_by

BITERER: £ sql_mode iI8E T ONLY_FULL_GROUP_BY BY%ER,
12.2.2 order by

£ SQLEVEXH, REMERT order by BiEA SREERENINF L. MEA
HIBERTHIBESMEEE—SIRSE L, ERHTHIEEAN, ZARITHNERE
ERREN, BEHUEECHERE MySQL InnoDB 7F(#5 1 2)F kBT #H =M
IR TR EMNMIE. TIDB @0 MmAEIERE, HEREFMHEZaRSEL, B
4N TIDB BAREEHIET, EILARE order by 89 SQL IBANLERERIINFA S
WRAEIARE. BERINFRENERSE, SHRAMIEERFINFERME

order by FaI, XfFE SQL BB,

T FENEAFF, BAFRTE order by FAFFRIMNT —1FE, TiDB RIRRX—
PFERHITHIRF,

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;

H o Fmm e fmm e Fmmmmmmm e m +

| class | stuname | course | courscore |

4o Fmmmmmm o Fmmm e +

| 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 | 905

| 2018_CS_01 | MonkeyDLuffy | PrincipleofStatistics |  69.0 |

| 2018_CS_01 | MonkeyDLuffy | ProbabilityTheory | 76.0|

| 2018_CS_01 | MonkeyDLuffy | Physics | 635
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| 2018_CS_01 | MonkeyDLuffy | AdvancedMathematics | 955
| 2018_CS_01 | MonkeyDLuffy | LinearAlgebra | 925

| 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 |
| 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 | 605

| 2018_CS_03 | PatrickStar | Physics | 6.0 |

H o Fmm e fmm e R o+
36 rows in set (0.01 sec)

HiEFIAEE order by B, HIFERARE. MBIV, NEHROTaERE
order by [ERM—, FEERIEME—IILALINN, RIUE order by BUF A S EMH—
ET_I-) éﬁ%j—ﬁgu&_o

12.2.3 T group_concat() Fi&HEMA order by SHERERIZE

LEREFREZRA N TiDB BHITHIMEFMERIRENEIE, Fil group_concat() R
i order by B91ER FEEINERERIINF A 2 %R E AR E.
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group_concat() BIREEIRINFHMENERE, SEEBTFHRFNFERIME
order by FAIHF, XEHEARFE SQLHIEN. T TTENEGIF, A group_concat()
A0 order by BB FHHE customer_id, ERERERIRE:

1. R0 order by

mysql> select GROUP_CONCAT( customer_id SEPARATOR '," ) FROM customer
where customer _id like '200002%";

e +

| GROUP_CONCAT(customer_id SEPARATOR ') |
e +

| 20000200992,20000200993,20000200994,20000200995,20000200996,2000020
0.

e +

BRES:

mysql> select GROUP_CONCAT( customer_id SEPARATOR '," ) FROM customer
where customer_id like '200002%";

e +

| GROUP_CONCAT(customer_id SEPARATOR ') |

e +

| 20000203040,20000203041,20000203042,20000203043,20000203044,2000020
3.

e +

2. 10 order by
FE—REE:

mysql> select GROUP_CONCAT( customer_id order by customer_id SEPARATOR
'"") FROM customer where customer_id like '200002%";

b +

| GROUP_CONCAT(customer_id SEPARATOR ') |

b +

| 20000200000,20000200001,20000200002,20000200003,20000200004,2000020
0.1

b +
BT
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mysql> select GROUP_CONCAT( customer_id order by customer_id SEPARATOR
"") FROM customer where customer_id like '200002%";
+

| GROUP_CONCAT(customer_id SEPARATOR ') |

+

| 20000200000,20000200001,20000200002,20000200003,20000200004,2000020
0.. |

+
12.2.4 select * from t limit n WERFIEE

ROERESHIBEEFMET R (TKV) LNDHEX. MRETTZREN, FHED
= (TiKV) RRETFERTT (Region) IREIZEREERE, SEMLERFIRE,

12.3 FE| #REEE PRY R B e
RERNE TIDB FREMER, NHEEIRIRHAIE,
12.3.1 GC B¢

TiDB WESHIKIRAT MVCC (BhAH LR HH], B NRREEE
IBRYEIERY, IBRRIEASEE RS, MESHENRRIERERE, HIUNEER
KX Ihieas, TiDB BEEHA GC RHGIRBETB R ERIIAEIE,

e TiDBv4.0 ZRIAIRRZS:

ZRIANBER T, TiDB RILUHRE ™ MVCC hrAs (—EU4IRIB) FR1F 10 99
o REXETElEEE 10 DHEIES, SUREIREE GC life time is shorter than

transaction duration.
e TiDB V4.0 X2 [GRIkRZES:

[EEEITHESS, WRFEAEARED 24 /NBY, EiE1THRE GC 24
E, A& HI GC life time is shorter than transaction duration #REg.

WMRIRAEE IR FRII R P EEE KAVEEETE), ATLUES LT ARNIAKX
MVCC hrZs{R&EBSia)
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o TiDB V5.0 ZHIBIARZ : JHEE mysql.tidb THEY tikv_gc_life_times
o TiDBV5.0 RZGHIRRA: RABARFKLE tidb_gc _life_timeo

FEIENE, WTENEERUZEMLERN, BARESIGMIRIFEIREINE
pfK, A NERSIIENFEREFEREBRESITK, 2R MVCC RAEASR MM
TiDB HyEE¥itRE, EILEFERE, FERMBHTERELIZAIRIRE,
Tip:
$571Ht, 7E Dumpling &7EY, MRFHAVEIEELDT 1 7B ARHH
TiDB ki3 v4.0.0 BLE#ThRZS, FH Dumpling BILAiAiR] TiDB &E8¥HY
PD 31k ARz INFORMATION_SCHEMA.CLUSTER_INFO &, Dumpling &
ShiE%E GC BY safe point MTIFEZE GC BEAS N REEHER TN, UTH
=ERIM:
o MIEEIFEEKX (BF 17B) o
e Dumpling TTZE#Z%E#ZI PD, 540 TiDB &£&IZ1T1E Kubernetes EH5S
Dumpling 535,
EXEZEd, RATER tikv_gc_life_time IBATFENEK GC BFja], LLg#
ZERASEHIREFRLE GC ESHFHRM. ¥ TiDB TH Dumpling BY
Fhi&E TiDB GC B¥jal,

EEZXTF GCHEER, BEE GCHHIE T,
12.3.2 FH3BAY

AEESEREXRRERILERNERT, RolseEEEMUENITHIFMEREAE
BY, LUBESRISFHE BiRVAYahd i<, LERS, PREJLA(EM TiDB 7£ v7.1.8 5| A\BY
tidb_idle_transaction_timeout =& A P 2iEHE ST AN,

Hik[EIUR (GO) A=FMENIEEHRITHNES., BENESHETNELR, BET
ESHEATAIRREI (TiDB ECE X [performance] 25 THY max-txn-ttl 1824, BRIA
7960 28 METESEHARNERIRS
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FZ40 INSERT INTO t10 SELECT * FROM t1 Y SQL i&4), A== E| GC B8, B8
&7 max-txn-ttl VB A/, SHFERMmER,

12.3.3 SQL 178 |a)BaT

TiDB IRt T — N RA T =R EFIE S SQL BT ITAE], XX “RIE” B4
4. max_execution_time, BERIERIAEN 0, RIALREH). max_execution_time AY
B[N ms, {BEFRAEETE 100ms &5, MIEE ERINZFRT,

12.3.4 JDBC ZEifjitBAd

MySQL jdbc BIZEIBATIZE setQueryTimeout() X TiDB FC{EA, XER AL
F P IRERANBEEY, MEHEELAE— KILL <. BEAT tidb-server BHEHY
%189, ABHLETEERIRAY tidb-server E£21E%FRE, tidb-server REMITX A KILL,
XBTFAEF MAX_EXECUTION_TIME SRR EBATAIR

TiDB &£t T =15 MySQL FRAHEBITHISEK

e wait_timeout, 1=TH|5 Java M AEZEIER E X T NEBRETE, 7E TiDB
v5.4 Je LA ERRAH, BRINE 28800 #, BITEMNEERH 8 N\, TEv54 Z
B, BUAMER 0, BIRERTEPRE],

e interactive_timeout, =5 Java N AEENRX BT AEBETETE], ZRIA
79 8 /\BY,

e max_execution_time, ¥FHIZEREF SQL HITRIEEBRSRYE], XX “Ri” i&
AERR, BIMER 0, BIAFERELRITE (—1 SQLEAHITERNK
RYESE]) o

BREKMFREFIMEHR, THREEN—BELRAITRY SQL XM EHRZEN N FAERE R4
BRI, (RE]LUBEEN ARERF AT RPEEXM D session RAIT SRR
AEEAI TR T KRY SQL iB4a). flN, &
sessionVariables=wait_timeout=3600 (1 /\dt) F0

sessionVariables=max_execution_time=300000 (5 3§h) o
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13 5| A
13.1 Bookshop FZF8

Bookshop @—MEMARITELBIER A, {RPILATE Bookshop = FR{EREMMIG L H &
RN, Bl LHRERBBEITRT,

AT HEIRFEIRN R ZIEETRIRNE, Bl 1KLL Bookshop NMARIZIEZRLE
RN EARES ) SQle AETHFRIRTAINMF NN ARERLR
E, UREBIRREMBIE Mo

13.1.1 SAREMTIENIE
fRAETLUEIT TIUP SN Bookshop N A BIREHIFIEIE,
13.1.1.1 383 tiup demo BFSITEN

SNRRFER TiUP BB TiDB B+ E (R A LIEZEHEI(REY TiDB ARS5288, RAJLA
I 0T an L IRERERMFHF N Bookshop N AR E4HE

tiup demo bookshop prepare

ZaSEHIASIEZR 127.0.0.1 #lk EAY 4000 iwE, {EA root B ZiH{T IR
R, ERIATER N bookshop FIEIRBZERGIIE TR L5141,

13.1.1.1.1 BB EEEZER

fRE] LUEE Y1 F 2 EIECBUARTER(E R .

B BE | BINME fRRE

—-host H 127001 | smpsit
--port -P | 4000 BRERO
--user -U | root BIEER P
--password | -p | E HIRER P Z
--db -D | bookshop | #iEERR
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lan, (REABRERRIKRERE, FIUERINTH<IEEERESHITER:

tiup demo bookshop prepare -U <username> -H <endpoint> -P 4000 -p <password>

13.1.1. 1.2 18 EHES

S5, fRE AN TEHEES T RIEEREMIRIES:

S BINME | BRF

--users | 10000 | #57E7E users REMMEIBITE
--authors | 20000 | #5877 authors A RAIEIBITEL
--books | 20000 | 577 books FRAMAIEIEITEL
--orders | 300000 | #5%E7E orders RERAIEIEITER
--ratings | 300000 | #5757 ratings &£ RMBIEIRITE

BIan, LAFER<@E --users SEIEEE 20 H1TRHFER, B3 --books B35
EERM 50 AITRENERER, BE --authors SEIEELER 10 AHNEEEER,
1B --ratings SEIEELERK 100 FEVTEDIER, B --orders BEIEE LR 100
FRITRIER,

tiup demo bookshop prepare --users=200000 --books=500000 --authors=100000 --rati
ngs=1000000 --orders=1000000 --drop-tables

18I --drop-tables S8 {RA] LAMIPRIR B BIREEN, EZHNSHIRBAIRRI LUBI &<
tiup demo bookshop --help 1T 7 %o

13.1.1.2 BEEHIES NS
SNTRE, (REILUEE TER SQL EaEEINRNEIEEEE:

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
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information_schema.TABLES
WHERE table_schema LIKE 'bookshop’;

BITERN:

T R Fommmmmemee mmmmm e +ommmme- +
| Table Name | Number of Rows | Data Size | Index Size | Total |
T R Fommmmmemee mmmmm e +ommmme- +
| 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 |
o o o o oo +
6 rows in set (0.03 sec)

13.1.2 BUER ¥R

U148 48 Bookshop N FRIEFRVEIEERSEM
13.1.2.1 books &

ZRATEFEDENERER.

FEE e X

id bigint PEERME—ARIR

title varchar(100) HEELZ R

type enum PFELE (W0 &, 8. BUHEH)
stock bigint E1E

price decimal(15,2) &

published_at datetime H ER B E]

13.1.2.2 authors &

ZRATEEFENEELER.

FERE | KR BN
id bigint EERE—ITIR
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name varchar(100) | g%z
gender tinyint HIEMT) (0: &, 1: B, NULL: R)
birth_year | smallint 4
death_year | smallint RE

13.1.2.3 users &

ZRATFEEER Bookshop MFIZEFHIAF,

FERA KE aX
id bigint FFBME—ARIR
balance decimal(15,2) | %
nickname | varchar(100) | gg#R

13.1.2.4 ratings &

ZRATEFERPNBENTDIER.

TYER

FRZ KE aX

book_id bigint PEMNME—ATIR (REXE books)
user_id bigint RAFPRME—4RR (REXE users)
score tinyint BPIES (1-5)

rated_at datetime SnRAN: ST

13.1.2.5 book_authors &

—MEERIRERRE Z4AH, —ABARERESMEERNES, ZRBTEMES
FEEEEZERIMN N X Ro

FRE S &Y
book id bigint BEWR—ATR (ZBEE books)
authorid | bigint {EEHE—IRIR (EBEE authors)
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13.1.2.6 orders &

TZRATEERAPUIEBHENITRER.

FER#A KB aX

id bigint ITE I — TR

book_id bigint PFENE—ITIR (REXE books)
user_id bigint FRPME—tRR (REXE users)
quantity tinyint B¢

ordered_at datetime A a]

13.1.3 BUEREMIA dbinit.sql iZs

WNRIRHLEF NI Bookshop M AREIEERSEW, RAILUBITLUT SQL &
f):

CREATE DATABASE IF NOT EXISTS "bookshop’;

DROP TABLE IF EXISTS ‘bookshop’.'books’;
CREATE TABLE "bookshop'."books’ (
‘id” bigint AUTO_RANDOM NOT NULL,
“title® varchar(100) NOT NULL,
‘type’ enum('Magazine', 'Novel', 'Life’, 'Arts', 'Comics’, 'Education & Reference’, 'Humani
ties & Social Sciences', 'Science & Technology', 'Kids', 'Sports') NOT NULL,
‘published_at™ datetime NOT NULL,
‘stock’ int DEFAULT '0',
‘price’ decimal(15,2) DEFAULT '0.0,
PRIMARY KEY (id") CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

DROP TABLE IF EXISTS ‘bookshop’.’authors’;
CREATE TABLE "bookshop."authors’ (
‘id” bigint AUTO_RANDOM NOT NULL,
‘name’ varchar(100) NOT NULL,
‘gender tinyint DEFAULT NULL,
"birth_year” smallint DEFAULT NULL,
“death_year’ smallint DEFAULT NULL,
PRIMARY KEY (id") CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;
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DROP TABLE IF EXISTS ‘bookshop’.'book_authors’;
CREATE TABLE ‘bookshop'.'book_authors™ (

‘book_id" bigint NOT NULL,

‘author_id” bigint NOT NULL,

PRIMARY KEY (‘book_id","author_id") CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

DROP TABLE IF EXISTS ‘bookshop’. ratings’;
CREATE TABLE ‘bookshop'. ratings” (
‘book_id" bigint NOT NULL,
‘user_id” bigint NOT NULL,
‘score’ tinyint NOT NULL,
‘rated_at” datetime NOT NULL DEFAULT NOW/() ON UPDATE NOW(),
PRIMARY KEY (‘book_id", 'user_id") CLUSTERED,
UNIQUE KEY "unig_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 AUTO_RANDOM NOT NULL,
‘book_id" bigint NOT NULL,
‘user_id" bigint NOT NULL,
‘quality” tinyint NOT NULL,
‘ordered_at” datetime NOT NULL DEFAULT CURRENT_TIMESTAMP ON UPDATE CURR
ENT_TIMESTAMP,
PRIMARY KEY ('id") CLUSTERED,
KEY “orders_book_id_idx" (‘book_id’)
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin
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13.2 138
13.2.1 M REFRFITE

BFHSEEHUEEN R R, WE3EE (DATABASE) . & (TABLE) . &5l
(INDEX) . FBF (USER) HMISBZAE.

13.2.1.1 =N
o HEBENERAAEFEXNMEIGAL, LB T XL MR
o MERBEMARNFE. HF. Tk
o E¥TRFH TIDB FUREFU: group, order EEANENFERR,
o ENFMEHIEENRERNEFE,
13.2.1.2 BB R AT
Bzl s, FegsEHEERHIT S, —RAEEE 20 M FER. W I
BYZE (tmp_crm). JIREE (test_crm)o
13.2.1.3 R ZHE
o [A—WSHERRNKXRIEEABERNGIR, RIMRATERRAE X,
o ZNBIELITYESMR, THEFETD 32 M F /.
o EIHRERSHITERNA, UEFH—IAIR. W
o IEBYFER (tmp_t_crm_relation_0425)
o HHE (bak_t_crm_relation_20170425)
o WRIEBEIGRISFITR (tmp_st_{business code}_{creator
abbreviation}_{date})
o MKEAYIRYFER (t_crm_ec_record_YYYY{MM}{dd})
o AANSEIEIRAIRBINE T DATABASE, FIEMABRERE,

13.2.1.4 FEGA 250

o FRMBRHFERTHILMFEXHEXBIEHEE,
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o ENBRZEMEIEXHFENER,

o FRAUREBMNIRE, MHEEFEETIBENESX, 0" 0- Bk, 1-7&
% .

o TH/REFITRAN is_{description}o U1 member F_ERTA enabled ISR
Hllan /9 is_enableds

o FEREAEINEE 30 MFR, FERMAEINKT 60,

o REBRMFERHFEEF, fMorder. from. desc F, BESEZMRBONES

%
REF,

o FRES|. pk (KEBMEE) (FREEE)
o ME—F5|! Uk (REMEE) (FEEETE)
BERG|: i {(REMEE)_(FREES)
o ZERLAME column_name, BXRAJEERREXMES.
13.2.2 sQL FFRHAE

RERNE—LEER SQL N—RIEFEE,

13.2.2.1 BRMZRNE

o EARN: RNBIUMEBRGBITAIRT, BINWSNARERFEER
MIRIBAIGINFIMTELE, BhLLSRERE T,

o ¥AMIEBA: create table if not exists table_name T{#& drop table if exists
table_name IBAIEIGEAN if ¥, #EHAMATF SQL HLTTREEN
Y & & T,

13.2.2.2 SELECT * fEF#ISE

o EARRN: #EFMEEF SELECT * H#ITEIM,

o FMIGAA: RERKFSENFEYI, RS EM SELECT * NS IF
B, AAERERMETR, SREREENFEEMAIIRSIFR, UEK
FIFABERZRSIThEE,

433



TYER

13.2.2.3 FE&_H{ERAXREAE

EARRN: FEHFE L] IEBMEXEER BRE7E Where FEHRINTIESR
G bl E AR KA, EIEEIR R B R 20, LUOB R RS R 3K
ERUEEFRRIANES | ThEE,

VFEHIHEE

FEFENEE:

SELECT gmt_create

FROM ..

WHERE DATE_FORMAT(gmt_create, '%Y%m%d %H:%i:%s") = '20090101 00:00:00'
EENEE:

SELECT DATE_FORMAT(gmt_create, '%Y%m%d %H:%i:%s")

FROM ..
WHERE gmt_create = str_to_date('200901071 00:00:00', '%Y%m%d %H:%i:%s")

13.2.2.4 Ehise

WHERE ZERARERERS T E#HITHF R AR IEHE,
F in/union B or, FHEE in B9 MU NTF 300,
R %RISOH TR E I8,
NN FAfEA Multi Statements $417 SQL, BIRZA SQL ERAN S&EE, —
KRR A LR P IRNIT, TiDB REREIE—1 sQL WHRITE R
SEARARN, REREREXETE MEREFMEERINEE (TKV.
TiFlash), BNINETIHATE TIDB EREHEESZARE. BEE OOM. HET
HEEITFEENThEESIRIT

o TiFlash ZFFRIITHE FHEE,

o TR TiKV BRARTIR.

o IBIET#,
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14 TIFREF LR

14.1 Gitpod

M Gitpod, RFRE—MRHSFHEZANRI RN NHEPIRGTBNARIFR, H
BrILAZENRS 5.

Gitpod B8— MR Kubernetes ZATEF (GitHub G FEE#ILL), ERTRIEEES

RBHNARIME, AIAZFHNESEMESRESHNEIEARIME, IFERR, It
b, Gitpod REFSIGIRAVFF RIRIRFEIAR RS, HERMIRAYR LSS RE IDE B

spEPRY. ImIEMEF A RIFE,

14.1.1 tRIEFF IS
1. Fork i TiDB M BBFAEZBIRHIISEE pingcap-inc/tidb-example-javao

2. BENILE2RAVMIAEEE, TERBICEE R URL B L https:/gitpod.io/# K
BEh{REY gitpod THEX,

o 590, https://gitpod.io/#https://github.com/pingcap-inc/tidb-example-

javao

o XFFfE URL FECEMIRTE, A4,
https://gitpod.io/#targetFile=spring-jpa-

hibernate_Makefile targetMode=spring-jpa-
hibernate/https://github.com/pingcap-inc/tidb-example-javao
3. EAFHNRMHEZ —ERHBITERX, FI30, Github,
14.1.2 {ERAEIAN Gitpod ECENIFIR
SERR IR A P B Z G, Gitpod REE—ERETEIRIGE M TIEX,

BA Spring Boot Web Nz 2R /15, @1 URL https:/gitpod.io/#targetFile=spring-
jpa-hibernate_Makefile, targetMode=spring-jpa-hibernate/https://github.com/pingcap-

inc/tidb-example-java B] LABIE— M TIEX,
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FYER

eRlE, fRIGERIWNTRRRITIE,

LORER Get Started X m
@ ~ TIDB-EXAMPLE-JAVA GERELS N '
ot ou
> plain-java-hibernate Start throug
2 (Ll i Vse( Started with VS Code in the Web
> spring-jpa-hibernate Discover the best customizations to make VS Code in the
@ _gitignore Web yours
4 gitpod.Dockerfile
! gitpodyml
Y S — Vme the Fundamentals
xpected-Output.m
= Jump right into VS Code and get an overview of the must-
LICENSE have features.
M Makefile
i README.md FRGTRERRGE
Jworkspace Boost your Productivity
Iworkspace
Get Started with Gitpod (IR
PROBLEMS DEBUG CONSOLE  TERMINAL ~ %
r B Tiup init...
download https://tiup-mirrors.pingcap. com/tiky-v6.8.0-Llinux-and6d  HISTFILE=/workspace/.gitpod/cnd-1 history -r; { I
download https://tiup-mirrors.pingcap.com/tikv-v6.8.0-linux-amd64 gp await-port 3930 [2] Test Cas...
download https://tiup-mirrors.pingcap, com/tik-v6.d.8-linux-and6d  cd spring-jpa-hibernate
download https://tiup-mirrors.pingcap.com/tikv-v6,8.8-linux-and6d  make
.tar.gz 185.41 MiB / 185.41 MiB 100.00% BB.24 MiB/s
Start tidb instance:v6.8.@ +
The component "tidb' version v6.2.@ is not installed; downloading fworkspace/tidb-example-java (main) § HISTFILE=/workspace
from repositary. /.gitpod/cmd-1 histary -r; {
download https://tiup-mirrors.pingcap. com/tidb-v6.0.0-linux-and6d > gp await-port 3930
download https://tiup-mirrors.pingcap,com/tidb-v6..8-linux-andéd > cd spring—jpa-hibernate
download https://tiup-mirrors.pingcap.com/tidb-v6.8.8-Linux-amd6d > make
download https://tiup-mirrors.pingcap.com/tidb-v6.d.0-linux-and6d =
download https://tiup-mirrors.pingcap. com/tidb-v6.0.0-Llinux-and6d > } N
download https://tiup-mirrors.pingcap. com/tidb-v6..0-linux-and6d  Awaiting port 3332... []
download https://tiup-mirrars. pingcap. com/tidb-v6.d.8-Linux-and6d
download https://tiup-mirrars.pingcap. com/tidb-v6.d.0-linux-and6d
download https://tiup-mirrors.pingcap. com/tidb-v6.d.8-Linux-and6d
download https://tiup-mirrors. pingcap. com/tidb-v6. 8. 8-Linux-and6d
«tar.gz 47,86 MiB / 47.86 MiB 100.08% 27.76 MiB/s
o Waiting for tidy instances ready
> TIMELINE

Pman O @0MA0 2 Share Lavout: U.S.  Ports: 2379, 2380, 39739, 42917, 20180, 20160 0

playground gitpod workspace init

X NIRRT TIUP RFEEE— TiDB Playground, fRAJ AR IRAYA

— B TiDB Playground JE&&®4E, 55— Spring JPA Hibernate £S5 {1517, RA]
MELIHENAEMNEEHE,

ERFIERESE, RAIUERINTARIIIE, HELMSAIZA REMOTE
EXPLORER FR$REI{RAYIHO 8080 URL (Gitpod #FETF URL BUiRA%A) o
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T E R

REMOTE EXPLORER Get Started X I
+  GITPOD WORKSPACE .
a Walkthroughs
L IS Start Walkthroug
.
. 4000 open (puslic) B et started with VS Code n the Web
- (6080 o ani{prkdic) Discover the best customizations to make VS Code in the
® 2379 open (private) Web yours.
® 2380 open (private)
® 39739 open (private)
O = {private) Learn the Fundamentals
open [private)
GO Jump right into VS Code and get an overview of the must-
® 20180 open (private)
pen (p ) Recent have features.
BF | ® 260 open (phuata
® 10080 open (private) fworkspace . ——
00st your Productivit
r‘ ® 9090 open (private) Jworkspace W Y
@ |8 12020 open (private) Jworkspace
= ® 3000 open (private) (2 Get Started with Gitpod ([EEEEE)
&) e 8123 open (privare)
® 9527 open (private)
® 3930 open (private) PROBLEMS ~ OUTPUT  DEBUG COMSOLE  TERMINAL +onx
® 20170 open (private) _ _ - B TR init..
® 8234 open [private) download https://tiup-mirrors.pingcap.com/tiflash-v6.8.0-linux-am cated setting [javax.persistence.lock.timeout], use [jakarta.pers i
ttps://<iup-mirrors. pingcap. con/tiflash-vé. 0. 0-Linux-an | istence. lo meout] instead (] Test Cas...
® 9000 cpen (private) tiup-mirrors.pingcap.com/tiflash-v6.0.0-linux-am  2022-9: : WARN 1586 [ main] org.hibe
an (orivate) ‘tiup-mirrors.pingcap. com/tiflash-v6.d.8-Linux-am frate.omm, deprecation HHHOBBORO21: Encountered depre
® 20292 open (private)
@-linux-am  cated setting [javax,persistence, lock. timeout], use [jakarta.pers
tiup-mirrors.pingcap. com/tiflash-vi @-Linux-am istence lock. timeout] instead
tiup-mirrors.pingcap. com/tiflash-v6.d.8-linux-am WARN 1586 [ in] org.hibe
tiup-mirrors.pingcap. com/tiflash-v6.d.8-linux-am m. HHHOBEOBO21: Encountered depre
Ciupmirrors.pingcap. con/tifLash vE.0.0-Linux-an  cated setiing [javax,persistence. lock. tineout], use ljakarta.pers
download https://tiup-mirrors.pingcap.com/tiflash-v6..0-Linux-an imeout] instead
tiup-mirrors.pingcap. com/tiflash-v6,d,8-Linux-am 201 WARN 1586 [ main] JpaBaseC
MiB / 182.96 MiB 100.80% 11.66 MiB/s onfigurationslpawebConfiguration : spring.jpa.open-in-view is ena
instances ready bled by default. Therefore, database queries may be performed dur
ing view rendering. Explicitly configure spring.jpa.open-in-view
joy it ~~ to disable this warning
comments —host 127.8.8.1 —port 4800 -u | 2022-05-85 82:47:58.548 INFO 1586 [ main] 0.s.b.w.
o)) enbedded. tomcat, TomcatWebServer : Tomcat started on port(s): 808
& 9.1:2379/dashboard @ (http) with context path **
2022-05-85 02:47:58.657 INFO 1586 [ ain] com.ping
cap.App Started App in 4,768 seconds {
207

ﬁm running for 5.253)

T & moin O @040 & Share

Layout: US.  Ports: 4000, 8080, 2379, 2380, 39739, 42917, 20180, 20160, 10080, 9090, 12020, 3000, 8123,952 1 |
playground gitpod workspace ready
14.1.3 FHBEE XA Gitpod EZE Docker 55

14.1.3.1 BEX Gitpod E2E

EMBEMIRBRF, &R0 gitpodyml, BIE—1 gitpodym! XA TFEE
Gitpod T{E=[8)s

## 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:
$HOME/ tiup/bin/tiup playground
- name: Test Case
openMode: split-right
init: echo "*** Waiting for TiUP Playground Ready! ***"
command:
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gp await-port 3930
if [ "$targetMode" == "plain-java-jdbc" ]
then
cd plain-java-jdbc
code src/main/resources/dbinit.sql
code src/main/java/com/pingcap/JDBCExample.java
make mysq|l
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

14.1.3.2 BE X Gitpod Docker $5{&

BINBER T, Gitpod &7 Workspace-Full B4R Docker SR 1A TEZIE]
HE, EFURINREBEINIEXTNE T Docker. Go. Java. Nodejs.
C/C++. Python. Ruby. Rust. PHP XAz Homebrew. Tailscale. Nginx T
B,

{RE] LUR 23 Docker $5143% Dockerfile, FHRIREIIN B REEFR R AKX
Tlo

XZ— Dockerfile ;=”ffl: =5 .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
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AT EFEH .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:
# EXE-FAFHT Dockerfile
file: .gitpod.Dockerfile

tasks:
- name: Open Target File
command: |
if [ -n "$targetFile" ]; then code ${targetFile//[ 1//}; fi
- name: TiUP init playground
command: |
$HOME/ tiup/bin/tiup playground
- name: Test Case
openMode: split-right
init: echo "*** Waiting for TiUP Playground Ready! ***"
command: |
gp await-port 3930
if [ "$targetMode" == "plain-java-jdbc" ]
then
cd plain-java-jdbc
code src/main/resources/dbinit.sql
code src/main/java/com/pingcap/JDBCExample.java
make mysq|l
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

439



- port: 2379-36663
onOpen: ignore

14133 NHEX

T E R

SEAAY gitpodyml XIFECESS, IBRIERMAAEEEIMRIARY GitHub A3 EE

RETA,

i/518) https://gitpod.io/#<YOUR_REPO_URL> WUEEII#TM Gitpod TEX, HiTEXS

R A A B S

1A https://gitpod.io/workspaces LAIREXPRE I TEX,

14.1.4 B4

Gitpod Rt 7 2RI, Bpkmy. FERENZREFRIFER,

AL EEEN SR A.

M Makefile

 TIDB-EXAMPLE-JAVA

spring-jpa-hiberr

~—

1E17T.

pUIERACEN

© Appjava X

ate > sre > main > java m > pingcap

© Appiava

r_[yj 3 plain-java-hibemate 1 // Copyright 2822 PingCAP, Inc.
> plain-java-jdbe A
3 // Licensed under t Apache License, Version 2.8 (the "License");
 3pring-jpa-hibernate 4 // you may not use fi cept in compliance with the
> .mvn 5 // You may obtain a copy of the License at
v src [
% 7 http://wew.apache.org/licenses/LICENSE-2.8
™ Java/com/pingcap 8 7’
Java < 9 /7 Unless required by applicable law or agreed to in writing, software
> controler 18 // distributed under the License is distributed on an "AS IS" BASIS,
3 dao 11 // WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
> service 12 // See the License for the specific language governing permissions and
© Appjava :: /4 Uimitations under the License.
® Bl 15 package com.pingcap;
> test 16
> target 17 dmport org.springframework.boot.SpringApplication;
@ gitignore 18 import org.springframework.boot.autoconfigure,SpringBootApplication;
15 dmport org.springframework.boot.context.ApplicationPidFileNriter;
M Makefile . g 9-spring i
* mvnw 21 @SpringBootApplication
mvnw.cmd 22 public class App {
Player.postman_collection.json 23
& pom.xml PROBLEMS OUTPU DEBUC SOLE TERMINAL

request.sh
download htt,

download htt
download htt,
download htt,

spring-jpa-hiberr
# gitignare
# gitpod.Dockerfile

! gitpodyml d64.tar.gz 1
ting for

¥ Expected-Output.md
LICENSE
M Makefile
D README.md
> OUTLINE
> TIMELINE

fPman & @OMAO & Share

download http:

P
o
P
P

52:95 MiB / 182.96 MiB 109.00% 62.27 MiB/s

Tab Size: 4 UTF-8

Ln 31, Col1

ftiup-mirrors.pingcap. com/tiflash-v6,B.8-1inux-am
/tiup-mirrors.pingcap. com/tiflash-v6. 8. 8~11nux-am
/tiup-mirrors.pingcap. com/tiflash-ve. 8. 8-Linux-am
/tiup-mirrors.pingcap. com/tif lash-v6.8.0-linux-am
/tiup-mirrors.pingcap. com/tif lash-v6.8.8-1inux-am

£ 1 org.hibe
rnate.orm.deprecation HHH9@880021: Encountered depre
cated setting [javax.persistence.lock.timeout], use [jakarta.pers
istence. lock. timeout] instead
2 . ARN 1551 JpaBaseC
onfigurationslpawebConfiguration : spring. jpa.open-in-view is ena
bled by default, Therefore, database queries may be perfarmed dur
ing view rendering. Explicitly configure spring.jpa.open-in-view
to disable this warning

WARN 155

INFO 1551
mcatwWebServer

0.5.b.w.
embedded. tomcat. T Tomcat started on port(s): 808

® (http) with context path
T

com. ping
cap.App Started App in 9.115 seconds (
VM running for 9.769)

playground gitpod summary
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2] open Targ.
B TiUR init..
L 2] Test Cas.

LF Java Layout:U.S. Ports: 20180, 20292, 39363, 9090, 9527, 10080, 4000, 20170, 40638, 9000, 3930, 8080, 8123, 82 0 |
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15 E=FT AL
15.1 FHNHIEFEZIFHNE=FTH

AE:

AAENFIEETEIA TDB XIFNE=FTE, RINETHE=FH
TEHIFRRRLZE, B PingCAP T THRHEHEREFEAT TiDB A
%, MMEEFRIERB M,

THEIEESERE MySQL i), F1EKERSIEEE MySQL BY Driver. ORM JH
fTHRS TiDB &, AXFENAXLETANENNZIFER.

15.1.1 Z1FL
PingCAP 5 R X &, @I =7 T AR TXH:
o Full: RBA PingCAP EZXZFHZ TAME XS HINGERAMY, FHETEMRA
P EFREFRS, KAt TRAPIEROFRAHITRS IR,
e Compatible: F&BABRFZTABEHE MySQL, 1 TiDB SEF#RZA MySQL

W, FErT AR T RERAERS IR, 1B PingCAP H R iz TR
EHRBMIIIE, BrlsehM—LERIMNITITRH,
AE:
BRIERARANRR, BN T 24589 Driver BiF ORM HEZRH R EUEN FAiF S
SERMERLIE,

NREFEARXFIHA T A% TiDB BTHINRE, BRIFLETKA T

15.1.2 Driver
T M hR
RIBES IXzh ¥iN SRFER TiDB i&fcas | HiZ
Go Go-MySQL- v1.6.0 Full N/A &M Go-
Driver MySQL-

441


https://en.wikipedia.org/wiki/Third-party_source
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-golang-sql-driver
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-golang-sql-driver

T E R

BT E MR AR
WIZES e PN XFFR TiDB i&fced | &z
Driver 2%
TiDB
Java JDBC 8.0 Full 4. pingc | {&MA JDBC &
ap/m |
ysql- % TiDB
conn
ector
g
5. pingc
ap/ti
db-
load
balan
ce
15.1.3 ORM
smEMIRR | Z#F | TIDB &
RIZES ORM #E%E N F4 | Eods #iz
Go gorm v1.23.5 Full N/A 15/ GORM %% TiDB
beego v2.0.3 Full N/A N/A
upper/db v4.5.2 Full N/A N/A
xorm v1.3.1 Full N/A N/A
Java Hibernate 6.1.0.Final Full N/A £ Hibernate &3
TiDB
MyBatis v3.5.10 Full N/A £ MyBatis E#5) TiDB
Spring Data 272 Full N/A & Spring Boot &3
JPA TiDB
jO0Q v3.16.7 (Open | Full N/A N/A
Source)
Ruby Active v7.0 Full N/A & A Rails 1EZEH0
Record ) e
ActiveRecord ORM %E#&
Z| TiDB
JavaScript / Sequelize v6.20.1 Full N/A N/A
TypeScript Prisma 416.2 Full | N/A 5 F9 Prisma SEHEE] TiDB
TypeORM v0.3.17 Full N/A {EF TypeORM &E#EE
TiDB
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https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-golang-sql-driver
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-golang-sql-driver
https://dev.mysql.com/downloads/connector/j/
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-choose-driver-or-orm#java-drivers
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-choose-driver-or-orm#java-drivers
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-choose-driver-or-orm#java-drivers
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-choose-driver-or-orm#java-drivers
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-choose-driver-or-orm#java-drivers
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-choose-driver-or-orm#java-drivers
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-choose-driver-or-orm#tidb-loadbalance
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-choose-driver-or-orm#tidb-loadbalance
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-choose-driver-or-orm#tidb-loadbalance
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-choose-driver-or-orm#tidb-loadbalance
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-choose-driver-or-orm#tidb-loadbalance
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-choose-driver-or-orm#tidb-loadbalance
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-java-jdbc
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-java-jdbc
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-golang-gorm
https://gitea.com/xorm/xorm
https://hibernate.org/orm/
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-java-hibernate
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-java-hibernate
https://mybatis.org/mybatis-3/
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-java-mybatis
https://spring.io/projects/spring-data-jpa/
https://spring.io/projects/spring-data-jpa/
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-java-spring-boot
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-java-spring-boot
https://guides.rubyonrails.org/active_record_basics.html
https://guides.rubyonrails.org/active_record_basics.html
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-ruby-rails
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-ruby-rails
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-ruby-rails
https://sequelize.org/
https://www.prisma.io/
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-nodejs-prisma
https://typeorm.io/
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-nodejs-typeorm
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-nodejs-typeorm

T E R

MENIRXAR | 25 | TIDB &

WIZES ORM #EZR ZiN F | Eces iz

Python Django v4.2 Full django- | {5 Django %% TiDB
tidb

SQLAlchemy | v1.437 Full N/A M SQLAIchemy 1%

TiDB

15.1.4 GUI

#
GUI xR s ZRER 2
JetBrains DataGrip 2023.2.1 Full N
/A
DBeaver 23.03 Full N
/A
Visual Studio Code 1.72.0 Full N
/A

15.2 EMINE=ATARE @
xR
TiDB BYIEARZIFMIThAERHYE, BRANARZIFFNSE:
o TFEEESEEK
o fibR2R
o Eff
o BEMNEH
o ZEEIEAIMIRER. HIELBMERS]
o XAIEE
XERLFRHNINERARBDEHANTERATH, FEEENR, XTFEZ
TiDB 5 MySQL EAMXILE, fRE]IIAEERS MySQL FBEMXTLE,

A FHENFRAERARE LV EFESNE =5 TEREIRB.
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https://pypi.org/project/Django/
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-python-django
https://www.sqlalchemy.org/
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-python-sqlalchemy
https://docs.pingcap.com/zh/tidb/v8.5/dev-guide-sample-application-python-sqlalchemy
https://www.jetbrains.com/datagrip/
https://dbeaver.io/
https://code.visualstudio.com/

T ER
15.2.1 8
15.2.1.1 SEENEIBEE S SELECT CONNECTION_ID() IR[BI45REEN 64 (UEEE
R
TiDB A SELECT CONNECTION_ID() BIR[EME T 64 fiI, % 2199023260887, MM
MySQL HR[EIEF 32 {iI, %0 391650,
e 75 &

7 TiDB AEFT, HIEEARIBESH 64 (I BAKR (HFrRTHRLE) FE
SELECT CONNECTION_ID() FY455R, Bhlbimitte 40 Java RfEFE Long 8§ String #1T%
Y, JavaScript/TypeScript RZ{EFE string ZEBIHITIRUL,

15.2.1.2 FENHIEERIZE Com_* 112128
R

MySQL 44377 — &5 Com_ FFLHIAR S Im L EFRIBRIR EIRERIRIERSEL, W
Com_select IBR T MySQL #3EEM LRBohFIE, SHAFCHY SELECT iIBa%EK (BD
BIEAHRMINNIT) o M TiDB HREIF T E, RAILIERIEM SHOW
GLOBAL STATUS LIKE ‘Com_%' %% TiDB 5 MySQL NER.

HUE 75 %

BNERXFRZEE, £ MySQL R Com_* EINERRZ —2iiE, TiDB B
AR NTE, TEMRSHEEHTER,. NFEHEIETR, ARERFH
BEERITERRFIRBTESER.

15.2.1.3 FEEEEEIRHEX S TIMESTAMP 5 DATETIME K8

iR
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https://dev.mysql.com/doc/refman/8.0/en/server-status-variables.html#statvar_Com_xxx

T E R

TiDB $HIRAEX % TIMESTAMP 5 DATETIME, i MySQL RX4, £IZBiR[EH
DATETIME, B MySQL =3& TIMESTAMP AR RS BRIz E /9 DATETIME 2
B,

HhiE 75 %

BNERRIRESHITTRBNR, BEABIREHITHREIZE,
15.2.1.4 FE|EHEEAZ#F CHECK TABLE iE4]

3%

TiDB R"3z#¥ CHECK TABLE &4,

HieE 75 %

£ TiDB H{FF ADMIN CHECK [TABLE|INDEX] & A)# TR P IR A R RS | HI—E
MR,

15.2.2 5 MysQL JDBC i A1
MihRZs 5 MySQL Connector/J 8.0.29,
15.2.2.1 BUAHEF RN A —2L

faiR

MySQL Connector/) NHFFAIMNGREER FinA, B IREXAIARSS inhR A ## 1T

7l

TRIE T EMNE R mS RS HRIFANA—HHFHE:

FRE | FPEAAHFAN | IRSHAGAHEE AN

ascii ascii_general_ci ascii_bin

latin1 latin1_swedish_ci latin1_bin
utf8mb4 | utf8mb4_0900 _ai_ci | utf8mb4_bin

AL 75 %
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Fal 2R
£ TiDB RFENMEEHIFMN, FEKFHE P IREIIAHEEIN, FPIREIAHRE
M MySQL Connector/) EEBEX 4R 170
15.2.2.2 B0 NO_BACKSLASH_ESCAPES 43K
R

TiDB 5% {# A NO_BACKSLASH_ESCAPES B MMAHIT \ FRMNEN, Bl

issueo

Y P S

7E TiDB A AHEEC(ER NO_BACKSLASH_ESCAPES 5\, TIEEA \\ &5 SQL &4,
15.2.2.3 RIRER5|ERAB RSN

13U

TiDB 7E@ N kI E SERVER_ QUERY NO_GOOD INDEX_USED 5
SERVER_QUERY_NO_INDEX_USED &%, XFSHIATEER[ES LFRA—E:

e com.mysql.cj.protocol.ServerSession.nolndexUsed()
e com.mysql.cj.protocol.ServerSession.noGoodIndexUsed()

k75 &

M nolndexUsed() 5 noGoodIindexUsed() ERi#K,

15.2.2.4 "3 #F enablePacketDebug B4

fai

TiDB A% #F enablePacketDebug &%, XZE—> MySQL Connector/) AT EiRRY
S, BRGHIBEH Buffer. XFESBUEEMNBINKH, BMITH.

HUE 75 %

R E enablePacketDebug &%,
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https://dev.mysql.com/doc/connector-j/en/connector-j-connp-props-debugging-profiling.html

m —
T E =
15.2.2.5 A3 #F UpdatableResultSet
&R
TiDB B Az #F UpdatableResultSet, BIIE7IETE ResultSet. CONCUR_UPDATABLE &
%&) ‘l'E;FgT:E ResultSet W:&Bi&?ﬁéﬂzj:EE%ﬁo
kR 5%
fEF3 UPDATE BB TEUEE T, TERASESHRIEEIE—HIT.
15.2.3 MySQL JDBC Bug
15.2.3.1 useLocalTransactionState F rewriteBatchedStatements [N HBIEEHES
TERR HELR
7300
7EfEFA 8.0.32 LA FhRAEY MySQL Connector/) BY, BEFHE
useLocalTransactionState 1 rewriteBatchedStatements 2GS E S TLEIR3, R
ALERRBEN,
k75 5%
AE:
maxPerformance ECE P EEZ 1S5, HFPEHE uselocalSessionState &
. EEEYAT MySQL Connector/) B maxPerformance B & EFS
#, mI&%E MySQL Connector/) 8.0 higZs 3¢ 5.1 kA HECE X, 1EfF

F maxPerformance BY, 1§3%[4] uselocalTransactionState, B[l

useConfigs=maxPerformance&uselLocalTransactionState=falseo

MySQL Connector/) B7E 8.0.33 RAMEE ILtin)#, J5EA 8.0.33 HESRA. &
FREMMEEEE, HEEE 8.0x RABXEFLLEEH, mFUEINFL MySQL
Connector/) El&#THY GA RS,
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Fal 2R
15.2.3.2 Connector To7&AFRA 5.7.5 s LA FHIAR S im
7300

8.0.31 & LAFhRZ MySQL Connector/), 15 5.7.5 lrRads LA FEY MySQL BRSZ i,
S{EA 5.7.5 AR LAT MySQL ARSS im il RYEHEREE (40 TiDB 6.3.0 higdsIXAF) [
BHEAR, BEFELELTSBRMEEEZENER, XTEZATER, IEEl
Bug Reporto

k75 &
MySQL Connector/) B7E 8.0.32 ik AEE LLRE, 5EMA 8.0.32 XE=mMRAS. £

FREMMEEEZ, HERE 8.0x REABKEFELLEEH, mIUIEINFL MySQL
Connector/) Bl #THY GA k7S,

TiDB WX E#1T T R MEEREE
e EPFIRAME: pingcap/mysql-connector-j F{EE 7% Bug, {REJLUEMA
pingcap/mysql-connector-j E#E 7 H MySQL Connector/Jo
o HRSSUm/TE: TiDBv6.3.0 EE T LLFRAMRE, (RAILUIARIRSIHE v6.3.0
S LA_ERRAS,
15.2.4 5 Sequelize B3 E 14

FNTHRANFRSEESET Sequelize v6.32.1 Mixo
RIENIXLER, TiDB ZHF48 KBRS Sequelize Thag (£ MySQL EANAE) »
< FFHYTEE

o A3z GEOMETRY FH%,

o ALFHENEHMER,

o AR #F PROCEDURE 8%,

o A %#F READ-UNCOMMITTED # SERIALIZABLE FRE24% %0
o ZHARARIFELTHI AUTO_INCREMENT B 1%,
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T E R

o SZHF FULLTEXT. HASH #1 SPATIAL &5l,

o X2 #F sequelize.queryinterface.showlndex(Model.tableName);o

o A #F sequelize.options.databaseVersiono

o AZIFHFEH querylnterface.addColumn FINIMNES| o
15.2.4.1 AXFHEABM TR

1230

PEFHEN BN TR, XERTHERANEHKEN, TiDB AR
BALMERS, RAILUTELL Issue REBHERS | —ThIRNEZEE.

15.2.4.2 "3z #F READ-UNCOMMITTED #1 SERIALIZABLE FREEZR 5!

1230

TiDB A3 $F READ-UNCOMMITTED # SERIALIZABLE PR &5, 18 B EZREHKT
79 READ-UNCOMMITTED X SERIALIZABLE BPiFREE,

k5 &
{{sEF TiDB % 3#38Y REPEATABLE-READ Y READ-COMMITTED FRES K5I,

NRIRIE M ERAHMIZE SERIALIZABLE FRERANGIN A, BFRKET
SERIALIZABLE, fRRJLAIZE tidb_skip_isolation_level_check /9 1, ItIEA0R T
tx_isolation (transaction_isolation 5%) MRE— TiDB A Z#FHIRRE 5! (READ-
UNCOMMITTED # SERIALIZABLE) , AIR%E.

15.2.4.3 BRAR A IFELAFBY AUTO_INCREMENT B4
7300

BRIAR SLVFI@IT ALTER TABLE MODIFY Bf ALTER TABLE CHANGE SRIBINTHAEFRFEA
HIJ#9 AUTO_INCREMENT B 1%,

AL 75 %
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FilER
&% AUTO_INCREMENT HYfERR PRI,

IGE @@tidb_allow _remove_auto_inc JJ true, BB #iFF5P& AUTO INCREMENT /&
4,

15.2.4.4 RZHF FULLTEXT. HASH F SPATIAL Z5|
1230

TiDB AR3Z#F FULLTEXT. HASH # SPATIAL 5|,
15.3 ProxySQL SERIERE

A TEEITAE ProxySQL, FEARUMRITEA &M TR A =IFEH8E ProxySQL 5 TiDB
£k, FEI TN S BRERNEEMRS,

X7F TiDB # ProxySQL NE R, BESFLUTXH:

o FIHHIEREFAEIEE

e ProxySQL X#1%
15.3.1 {42 ProxysSQL?
ProxySQL @— M E4EERVFE SQL i, BEAE RGNS, afLiEIEMA
EE, EEREXFEATR. FI90, ProxySQL AILUEEEFME ARV EHERIRS
I‘ﬂiﬁbo

ProxySQL it BIFEIRR. B2 THER. ERE2RA MysQL, HZHaR
£ SQL RIEBHFREINEE, LthIh, ProxySQL EIRM T IFZIHISINEE, FEMAZHM
7 FRTE R B IEARERE

15.3.2 At AL ProxysQL?

e ProxySQL RFILUEHPEIRS TiDB R BEHIEIRRIZH N BIEF14EE. TiefR
A, TiLEFEH Lambda FLRB B[RV EIT BNAEF (HT
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T E R

ERHAHEHF BAaEIE) , ERMBHITAZLHUIETWNNARER,
B] LAF) A ProxySQL B3R ATINEE (BISliEEFMEFEREA) -
o ProxySQL BILMEAR ARRFREHIFHMING, ERAZIEMNL sQL ik
A (B0 sQLEN) o
e T ProxySQL # TiDB #ZFREME , (Re] UZZENSHNEPIERILF
sk,
15.3.3 SRELEH

¥ ProxySQL 5 TiDB £ EZEANEENAEH TiDB Z[8I7NN ProxySQL £
IR, BR, XMARTERIERY BEMAEYE, MATERIMEHEE
MIGANGEIR, JoiktteiXLLinldl, —MEEBBLEME R ProxySQL fEAHIE R 2RER
E, tNTEFR:

Applico.‘tion Server w

APPhca‘t;ow Server / K TDB Cloud

Database Queries

)

I

Applicoction Appl ication Queries

proxysql-client-side-tidb-cloud
AR
LENHSZE, (REERIELFRAVEIZBRMEITIEHE,
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FilER
15.3.4 FRIFIR

TN BNEEFRIFEFE TiDB 5 ProxySQL &£, EMERITER{THIF
T, PRATLASERAS#tERZERY TiDB 5 ProxySQLe

15.3.4.1 giiR &

RIEERRT S, (RAIBETRELITRHM

o Git
e Docker
e Python3

e Docker Compose
e MySQL Client

{RPT LR R FEBY IR TR

1. T#3HBE5h Docker, EH Docker Desktop B % Docker Composes

2. BT T a2 %% Python # mysql-client:

/bin/bash -c "$(curl -fsSL https://raw.githubusercontent.com/Homebrew/install/H
EAD/install.sh)"
brew install python mysql-client

curl -fsSL https://get.docker.com | bash -s docker

yum install -y git python39 docker-ce docker-ce-cli containerd.io docker-compose-plugi
n mysql

systemctl start docker

o THHZE Gt

1. M Download for Windows DIl F % 64-bit Git for Windows Setup
REER.

2. BIRLEMTFRTRE Gito RAJUZRRE Next ERFRINNRE
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T B R
Git« " Setup —

Completing the Git Setup Wizard

Setup has finished installing Git on your computer. The
application may be launched by selecting the installed
shortcuts.

Click Finish to exit Setup.

[] Launch Git Bash
View Release Notes

Finish

proxysql-windows-git-install
o TEHZRE MySQL Shell,

1. M MySQL Community Server Download TiE F&; MySQL Installer
B9 ZIP 32t

2. FRENMH, FHTE bin XHFEHIHRE] mysqglexeo RBERF1Z bin XHFK
MR RINERALTER, FH7E Git Bash PEHIGER PATH T =
i,

echo 'export PATH="(your bin folder)":$PATH" >> ~/.bash_profile
source ~/.bash_profile

fFlan:
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T E R

echo 'export PATH="/c/Program Files (x86)/mysql-8.0.31-winx64/bin":$PA
TH' >>~/.bash_profile
source ~/.bash_profile

o THEFHZLE Docker,
1. M Docker Download DI T #; Docker Desktop Z&EIEF-

2. WELREREFIET. RETHE, SRTIMEHBH.

O Installing Docker Desktop= « [ (31661) ==

Docker Desktop

Installation succeeded

You must restart Windows to complete installation.

Close and restart

proxysql-windows-docker-install

e M Python Download BIE FEEHARAY Python 3 RIZFEFHIETT.

15.3.4.2 SER A ERE R T EHEES ProxySQL

EXNERF, RREEERA TiDB # ProxySQL BY Docker $RIRIREIFR, REAIUS
IHEAM TR TiDB,
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TYER

TENDSEREIRO 6033 1 4000 £535i%E ProxySQL A1 TiDB, i5H{RIX LR
R Ao

1. BEh Docker, 18R Docker BLEREE, FBTItESE:

Wi B REM Docker EINFRBEIE.
systemctl start docker

W B LM Docker WEFRKBENE.

2. TufZ TiDB # ProxySQL BIEERRFIEB G EE pingcap-inc/tidb-proxysql-

integration:

git clone https://github.com/pingcap-inc/tidb-proxysql-integration.git
git clone https://github.com/pingcap-inc/tidb-proxysql-integration.git

git clone https://github.com/pingcap-inc/tidb-proxysql-integration.git

3. HIBY ProxySQL #1 TiDB HYE#T$RIKR

cd tidb-proxysql-integration &8& docker compose pull
cd tidb-proxysql-integration &8& docker compose pull

cd tidb-proxysql-integration &8& docker compose pull

4. f§EF8 TiDB # ProxySQL B2’ Boh— N EMIFIE:
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docker compose up -d
docker compose up -d

docker compose up -d

TYER

fRE] LAER root AR B RTERBERE ProxySQL BY 6033 im M.

. B ProxySQL ##%%| TiDB:

mysql -u root -h 127.0.0.1 -P 6033
mysql -u root -h 127.0.0.1 -P 6033

mysql -u root -h 127.0.0.1 -P 6033

. IE#Z TiDB &£8¥/G, AILMERLLT SQL iEAIIEERE:

SELECT VERSION();

MREmE T TiDB ARAER, NRTIFELMINETD ProxySQL &E#EE|

TiDB &%,

. BEEMPERRSE, FREE—MER, BITUTHS:

docker compose down
cd -

docker compose down
cd -

docker compose down
cd -
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FilER
15.3.5 HANHS
AT UT RN G, NBER TiDB 5 ProxySQL BEH SR —LE (L,

15.3.5.1 ZigF 0|

HEETRZEABME. HRUBEIERREMIH. Alt, FixSQL B2HE
B fEF ProxySQL FYE AN, RA]IAB RO XX EEa]@, Fla0Ed B,
5 SQL HEELERFH o

Y R
Rule 1: Queﬂ/ watehed [ HDStgr‘ouF 0-\

ASELECT AFOR UPDATES " |
‘ i] ”
Depault Qu not wmatehed an m'es|
ﬁ Applico:tion Server (\ \ o & ’

Hosteroup O is plepaul‘t for "root” user
yroee \ TDB /

Apphcad:ion

™,

= oI

Database Queries B ———
Rule 2: Guert/ ma\‘bchepl

App!ica‘tion Queries ~SeLECT "\ ﬂDB //

proxysql-client-side-rules
=3
LUTZBB(ER TiDB 1 ProxySQL NASBREEET NN, NRIRIER
BHEUXLERR, BSEEMAMEIER TIDB 5 ProxySQL #853HIIF
TE
1. 5eB& TiDB # ProxySQL BIEE R FI{CAE EE pingcap-inc/tidb-proxysq|-
integration, MRIFELEFENTEFRETE, BEHRIX—F,

git clone https://github.com/pingcap-inc/tidb-proxysql-integration.git
git clone https://github.com/pingcap-inc/tidb-proxysql-integration.git

git clone https://github.com/pingcap-inc/tidb-proxysql-integration.git
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2. N ProxySQL EFMNHRFIER:

cd tidb-proxysql-integration/example/proxy-rule-admin-interface
cd tidb-proxysql-integration/example/proxy-rule-admin-interface

cd tidb-proxysql-integration/example/proxy-rule-admin-interface

3. BITTEMHTRENED TiDB FEEF—1 ProxySQL FEE:

docker compose up -d
docker compose up -d

docker compose up -d

NRIEITALN, WA REED:

o M1 Docker B230Y TiDB &8¢, w453 579 4001 H 4002
o — Docker &28HY ProxySQL, im[/7 6034
4. £/ TiDB B2z, FH mysql IE—MNEEHE schema BIK, SAGHE
AREIFIEEE (tidb-server01-port-4001", 'tidb-server02-port-4002') LAX 433X
M B g8

mysql -u root -h 127.0.0.1 -P 4001 << EOF

DROP TABLE IF EXISTS test.tidb_server;

CREATE TABLE test.tidb_server (server_name VARCHAR(255));

INSERT INTO test.tidb_server (server_name) VALUES ('tidb-server01-port-4001");
EOF

mysql -u root -h 127.0.0.1 -P 4002 << EOF
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DROP TABLE IF EXISTS test.tidb_server;

CREATE TABLE test.tidb_server (server_name VARCHAR(255));

INSERT INTO test.tidb_server (server_name) VALUES ('tidb-server02-port-4002");
EOF

mysql -u root -h 127.0.0.1 -P 4001 << EOF

DROP TABLE IF EXISTS test.tidb_server;

CREATE TABLE test.tidb_server (server_name VARCHAR(255));

INSERT INTO test.tidb_server (server_name) VALUES ('tidb-server01-port-4001");
EOF

mysql -u root -h 127.0.0.1 -P 4002 << EOF

DROP TABLE IF EXISTS test.tidb_server;

CREATE TABLE test.tidb_server (server_name VARCHAR(255));

INSERT INTO test.tidb_server (server_name) VALUES ('tidb-server02-port-4002");
EOF

mysql -u root -h 127.0.0.1 -P 4001 << EOF

DROP TABLE IF EXISTS test.tidb_server;

CREATE TABLE test.tidb_server (server_name VARCHAR(255));

INSERT INTO test.tidb_server (server_name) VALUES ('tidb-server01-port-4001");
EOF

mysql -u root -h 127.0.0.1 -P 4002 << EOF

DROP TABLE IF EXISTS test.tidb_server;

CREATE TABLE test.tidb_server (server_name VARCHAR(255));

INSERT INTO test.tidb_server (server_name) VALUES (‘tidb-server02-port-4002");
EOF

. BITTENGSEE ProxySQL, ZiF<LRTE ProxySQL Admin Interface #
1T proxysql-prepare.sql, MIITE TiDB &A28# ProxySQL Z 832 —MLIE
JEZEN

docker compose exec proxysql sh -c "mysql -uadmin -padmin -h127.0.0.1 -P6032
< ./proxysql-prepare.sql”

docker compose exec proxysql sh -c "mysql -uadmin -padmin -h127.0.0.1 -P6032
< ./proxysql-prepare.sql”
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docker compose exec proxysql sh -c "mysql -uadmin -padmin -h127.0.0.1 -P6032
< ./proxysql-prepare.sql”

=W
proxysql-prepare.sql Bl ZSSER% LA T 1R1E:
o 7E ProxySQL HR7AN TiDB ££8%, hostgroup_id 435179 0 1 1.
o AII—MHEF root, BEBAZT, HI&E default_hostgroup A 0o
o ZA0FLN ASELECT.*FOR UPDATES$, rule_id /9 1, destination_hostgroup
700 XRFRIMR— SQLIEASUEFNAFILES, ZIFRFMET R
%l hostgroup 79 0 BY TiDB &%,
o ANFRM ASELECT, rule_id /9 2, destination_hostgroup A 1, Xt

WNR— SQL BAS UL NABILES, ZiEKRIEHFE L E] hostgroup
79 1 B9 TiDB &8,

N7 B HIERR L ARV ECERAZ, RFUBINEE proxysql-prepare.sql X
. XF ProxySQL EEENEZER, &% ProxySQL i,

TERXT ProxySQL ILEE SQL EiFRIFM —LE4RES

o ProxySQL ZidIZHR rule_id BIF R ZE—ETECKINI,
o MM » FFSHEFLIA SQL BNk, $ FEEFLREETN
.
XF ProxySQL IENMFRIARFMERLENEZER, S ProxySQL X4

mysql-query_processor_regexo
X TFEEINSHIIFR, BF ProxySQL X1H mysql_query_ruleso
6. WIFREHOEEIINEEE X,

1. {8 root BFE R ProxySQL MySQL Interface:
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T E R

mysql -u root -h 127.0.0.1 -P 6034

mysql -u root -h 127.0.0.1 -P 6034

mysql -u root -h 127.0.0.1 -P 6034

2. HITUAT sQL &g

HIT— SELECT iBH):
SELECT * FROM test.tidb_server;

XMERFILES rule_id 79 2 BYRRN, HIEHEAIEDE
hostgroup /9 1 _EHY TiDB &8,

17— SELECT ... FOR UPDATE iE4):
SELECT * FROM test.tidb_server FOR UPDATE;

X MBI ILED rule_id 79 1 BIFN, FEEHE RIERE
hostgroup /9 0 LBY TiDB &&fH,

BE—1%E55:

BEGIN;

INSERT INTO test.tidb_server (server_name) VALUES (‘insert this a
nd rollback later");

SELECT * FROM test.tidb_server;

ROLLBACK;

EXNESH, BEGIN BAR A= LEEFMN, Hit, B
fEFERIARY hostgroup (TEXAMFIFH hostgroup 0) « EH
ProxySQL BRAIABHE T B F transaction_persistent, ©IG7E[A]
—EEr, B EmEtELXZEMEER hostgroup, FFLEL
INSERT 0 SELECT * FROM test.tidb_server; IBA MG L 2
hostgroup /9 0 BY TiDB 5%,
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TEE—MHEHRG. MRMAEFIRUNEL, RTEERINEE
T ProxySQL BYZEIGFIN,

+

| server_name |
+

| tidb-server02-port-4002 |

| server_name |
+

| tidb-server01-port-4001 |

| server_name |
+

| tidb-server01-port-4001 |
| insert this and rollback later |
+

3. WFEEH MySQL B imG, A quit FIZ T Enter #,

7. BELENRERSE, FROELE—1MER, BTUTH<L!

docker compose down
cd -

docker compose down
cd -

docker compose down
cd -

© 2025 PHER (LX) HEFERATRGAERA. RIERIGERE, BNE
REHFATFRALNBEFTOERT, PRES. RERMESX,
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