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- TiDB BBERITE
- TiDB B EERVIAE

2.2 TiDB 6.6.0 Release Notes

EHREH: 202352820 H

TiDB hRAN: 6.6.0-DMR

AR RIERRE | TRELE

£ 6.6.0 lRAH, RE]AIRIGUAT KEYHE:

<th>4Z</th>

<th>IBE</th>
<th>#FiR</th>
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https://docs.pingcap.com/zh/tidb/v6.6/quick-start-with-tidb
https://cn.pingcap.com/product-community/?version=v6.6.0-DMR#version-list
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<td rowspan="3">B]§ BMSHEE<br /></td>
<td>Tikv #j<a href="https://docs.pingcap.com/zh/tidb/v6.6/partitioned-raft-kv" target="_blank
< ">5X Raft kv TFi#5|%E</a> (LERIFHE ) </td>
<td>Tikv SIAT—KEFEESIZ DX Raft kv, BEFNEIE Region MME RocksDB 3L,
— BSEEFRTFEREIM T8 KIRE r K, ARMHEBEIRZENBEALRE BN BEeSl, </td>

<td>Tikv Sz#J<a href="https://docs.pingcap.com/zh/tidb/v6.6/system-variables#
<~ tidb_store_batch_size" target="_blank">?tt§§§§§ﬁ}}§i§5ﬁ</a></td>

<td>TiDB XFPFAIXBIMERE Tikv EOIRVEUREKIBNEH, B FESHIKEN rec IBXRIIFH,
— EBIEENSHE grec KIEMFREKIMBERT, MELBEREBRAMEREE 50% </td>

<td>TiFlash x#F <a href="https://docs.pingcap.com/zh/tidb/v6.6/stale-read" target="_blank">Stale
< Read</a> F<a href="https://docs.pingcap.com/zh/tidb/v6.6/explain-mpp#mpp-version-F-
< exchange-BUEESE" target="_blank">EHEEIBRR</a></td>

<td>TiFlash 2%§ Stale Read IfRE, TEIESCATMERRIZREIRAEEMRE, TiFlash
— BRAZIFTHEGIBIER R, FJIRAFITAIRFVBURRIRIAE, TPC-H SIRMEERR ALY 10%,

— RETEE 50% </td>

<td rowspan="2">f2EMHSFH<br /></td>

<td><a href="https://docs.pingcap.com/zh/tidb/v6.6/tidb-resource-control" target="_blank">
— FWRER</a> (EREM) </td>

<td>5| A\FREFESR, ZFPERRECHRSIZIAFEXMRIRE, ERHRRLREFAN,
— WRIFEERAFPHRRERSEITREL, </td>

<td><a href="https://docs.pingcap.com/zh/tidb/v6.6/sql-plan-management#RIEFALHITIHHRICIZRLE"
< target="_blank">EEALMNITITX</a></td>
<td>ZIBEREMITITRI, ZHHBIT TiDB Dashboard PRHFEMITITEN, </td>

<td rowspan="2">INEE4FHE SR A E<0r /></td>
<td><a href="https://docs.pingcap.com/zh/tidb/v6.6/foreign-key" target="_blank">9M2Y5R</a></td>
<td>37#F MysqL FRERIIMELIR, FBENMRFBRIE—REMEABIRERE, </td>

<td><a href="https://docs.pingcap.com/zh/tidb/v6.6/sql-statement-create-index/#Z{EZR5|" target="
< _blank">Z{HE5|</a> (KWIFHE ) </td>
<td>5| A\ MysQL FREHIZIEZRS|, 1838 Jsson KA, BFA TipB X MysQL 8.0 HIFREME, </td>

<td>FIRESIE SN ME<br /></td>

<td><a href="https://docs.pingcap.com/zh/tidb/v6.6/dm-precheck/#physical—import—*ﬁﬁl}ﬁ" target="
~+ _blank">DM SEERMBIES ARR</a> (SEIRAHE ) </td>

<td>TiDB Data Migration (DM) BER{ TiDB Lightning BY Physical Import 1Rz, IZF DM
— 2BHEIBNALEE, AEBEEZS THIIRNERSFIREA 10 & </td
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221 IHEEiFtE
2210 S[¥REM

TR TS X Rraft kv TEESIZE (SLIEF M) #11515 #12842 @busyjay @tonyxuqqi @tabokie @bufferflies
@5kbpers @SpadeA-Tang @nolouch

TiDB v6.6.0 Z B, TikV & Raft BT &5 ZE{E A — 2 —H8Y RocksDB SLITFfiFiZ Tikv SLAIFT B Region HIEX
B, ATEFLIaTIFFERIERE, M TiDBve6.0 FFIE, SIAT — N2 Tikv ZE5128, Z5|12ER
Z ™ RocksDB SEAFISRTZAE Tikv A Region 3B, E Region RIEUIBER IR TZETE 2 JHAY RocksDB SEfFIRT, Fh
5| ZEREME B i3t 3R RocksDB SEBIRIS A EAFIESR, FFSCIL Region [BIBUBIRIERIMIIERRE, BRIGHEF
M, ARSI ESMEEE, FILAIRRE R Tikv BT D X EIEZ 4 RocksDB 3K, Xt RiziFtn K
Raft KV BFRIHR, ZNEEMTERRBETEHFNBEANMLE, BRNY 4HE, HEEGH TIUZIFEX
FUEUE, thEESZIFE RBVEEEHIIR,
ZINEEBRIRSRIHE, FNEETEEFIMEPRER,
ESER, BESEHFPXHE,

« ¥ 0oL DA FITHITIESS (L4 ) #37125 @zimulala
EIEBIRAEF, BA mios EE F N A — 4 1D LAIFFH9 0DL Owner & IE Schema TEESS, 7
TH—DIRHA ooL BIFH &M, TiDBv6.6.0 lRAS|IAT ooL B AN FITHITIESR, IFEEPFMEN
TiDB K H R HITR— MESHY StateWriteReorganization Bﬂﬁﬁ, S03E poL BIHLTT, ZINEEHRAD
Etidb_ddl_distribute_reorg ¥EHIZE R, BRIRZFF Add Index 12{E.

2212 ERE

« ZHEEMIBIRAG BVFR E MR EEAEEY 413298 @MyonKeminta
MR Z17RFE R RSN BUPSSAERME R, [RERREENHITEHRIES S REVBIRIET ], & IKE
RS, EE IR HIEN B ve.6.0E, (RAILLBITIRER AL E tidb_pessimistic_txn_aggressive locking
— A oNFFBIARMBIRIIREREEIREY, EZMREEIRIELT, BAIRIMAEER N7 o] 4% =482, & % Tk
SR MEIRRS, EBUPRTENIGRTR, EBHLVKELR, FEE poo MR E],

B2ER, BEEAFPNE,

- ERSHBURIE K #39361 @cfziywxk @you06
TiDB [E] TiKV ZIZEEURTE R, SIRIRBUBETIER Region FBERFBARNBNFESE, SN FES A ES
N Region BYER, HiALMWEIESHEERSHN, BERIEEARK, HEEMRSHNFES, #M~EX
E RPCIEXK, BFEENIMNIVETIE], H ve.6.0 k2, TiDB SZHHG & IXE|HEE Tikv SLHIFVEIBEKE R EFHF, B
DFEZSHHEF rReC BRI AH, ERIEEHESH errc KM RFEZKNBERT, MEHLIBEKEE
I REIR F+ 50% BA L,
LEAE M ERIAITFF, PIEITRZET Etidb_store batch_size IRBHIEIFRIIK /N,

- BREAPTITRIEEXT LIniT FRIBIPR &I #40219 @fzzf678

TiDB v6.6.0 IR T MITITXIEBFHIBRS], BT BT ER LT FRIBTBAHARITITRIEE, WviT 2 &
LIMIT 10, ?, X{ESESHIsQLBEBMITRIBEFPRKRE, BANITE, Bl TFEELEE, XIZH
277 » SEUER KT 10000 BIFITITXL,

B2ER, BEEAPNE,
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https://github.com/tabokie
https://github.com/bufferflies
https://github.com/5kbpers
https://github.com/SpadeA-Tang
https://github.com/nolouch
https://github.com/pingcap/tidb/issues/37125
https://github.com/zimulala
https://github.com/tikv/tikv/issues/13298
https://github.com/MyonKeminta
https://github.com/pingcap/tidb/issues/39361
https://github.com/cfzjywxk
https://github.com/you06
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+ TiFlash 5|15 H R GaRI B 3 R #6620 @solotzg
ATHRZTRHITIHE, TFash 5| ZFEEARR T RPHITHIERR, HEEBRMBIEEEEKX
B, BEIIRATMERERT e B IR T EE, TE v6.6.0 lRAH, TiFlash 5|ZE5| NIEZEVLHI, TEMENT
EERMMBURHITIESE, AR#HITRMR, MMREABUIERIRMEE,
BZER, BSERFXHE,

« TiFlash 2 #3F Stale Read L HE #4483 @hehechen

Stale Read TNBRER M TiDBv5.1.1 FFIRIENSIARY, THF1EENE E AT (8] sa sk B [BISEEI A BA L 438, Stale Read
AFEEIZE kv AIMBIALIE, PJUABRIZEEIR, RAEBMEE, £ ve.6.0 ZREIAJHRAR, TiFlash
HATZ+5 stale Read INAE, BE Stale Read BE1HRIR B S TiFlash B, TipB th REEFF Tikv BIAHITEIE,
1E v6.6.0 1, TiFlash FFI8 2 3% Stale Read TNBE, ZH{EFIAS OF TIMESTAMP i&;%BKtidb_read_staleness RER
TEEARBRNAHEHUER, NREIARE S TiFlash BIZA, A1EEE0TLAER TiFlash BIASIZEUT N A9 ER
', Nmi#—CREEmMHEE.

FZER, BSERFXHE,

- TR THEFZERTBEEL regexp_replace X TiFlash #6115 @xzhangxian1008

2213 fAEMH

c TRETFHRREMZEER (LREYFHE ) 438825 @nolouch @BornChanger @glorv @tiancaiamao @Connor1996
@JmPotato @hnes @CabinfeverB @HuSharp

fRe] A0 TiDB SRBFEIERIRA, BARMWBIEERAFRFETNAFRAT, REFEZREEINAR
ERECH, HEBARLKN, RER—ARANSEMERNEHARTHRRFIEESA, #R
HER—/"FRETERRE, NTZmEMFRETHRIEESZIT, T0BE Grafana LRHETRENE
RAFRIRMSEFRMERER, hEMRESEMEERIR,

RREERMMSIAN o EEEERNEX. ErBE— MO mNREESEFIIMS MEERT,
EMENBR TN FRLEER, UASFOEMBTMENRIR, MR

- REIAG SN REANERAENRNENASA—1 1os £8F, MAINANAHREA, T2
HitNAMIEREE!T. MERARHRBORMR, EICHNANEBTIRENIZSEE, thihA
AIARDECEIFENARAARIR, A RFRNEKCFA,

- RATBLE A EMIAIMEE A — MRS, EFHRERANMEESHEA - BIMMFRAE,
ERIESEZNARGUERRNRN, RARGEINAR, BESITHAE.

tesh, SEMNARFEERSHIURLVERRE, BRSHEERREENMAL.,

EveoeoH, BEHREESREHEERMNMITH DB IELF T Etido_enable_resource_control X TikVv BB E
Iilresource-control.enabled, HEIXZIFMIPRENAXNET “FHE” (RequestUnit, BIRU ), RU &2 TiDB X CPU, /0O
ERFFEMFZ — MR ENL

B2ER, BEERAP X,

- BEHEHITITXI GA #39199 @f221678

7Ev6.5.0 1, TiDBY F& T CREATE [GLOBAL | SESSION] BINDING IBEIFFHMEINT SR, ZIFRIBHEHITIT
XIBIERYPE, 7E v6.6.0 FZINEE A, MITIHXRIFVEERNPEFHFiTioB B R, EE OB HRFENRA
SFIITIHRIEBRT LAMRIE JosqL Binding RIBEHR, #H— T RFA TINEERS A,

34


https://github.com/pingcap/tiflash/issues/6620
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https://github.com/xzhangxian1008
https://github.com/pingcap/tidb/issues/38825
https://github.com/nolouch
https://github.com/BornChanger
https://github.com/glorv
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https://github.com/Connor1996
https://github.com/JmPotato
https://github.com/hnes
https://github.com/CabinfeverB
https://github.com/HuSharp
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EZER, BESEHAP N,
o FTIBE T LIL 28 Hint #39964 @Reminiscent
TiDB 7E v6.6.0 &N 7 & FA 1L 88 Hint, FASRIZHI LIvIT IBRYERORITIT RIGERR :

- ORDER_INDEX(): RARMILBEMAEENRS|, IXINBIBENRFRSIAIF, EMEM Linit +
< IndexScan(keep order: true) it %,

- NO_ORDER_INDEX(): RRMILBEAIEEMES|, ZEMIBER NRIFTIRE, EREM TopN +
< IndexScan(keep order: false) Bt X,

FHESIAMALEE Hint WP RETESHTIFER, BEITHAR sQuIERERIER, FRFA T BIKEREMIRENM,

- 235 0oL EHASFIREEE (LR ) #38025 @hawkingrei

TiDB v6.6.0 AR ASI AT DoL SIS HIRER, @I BaNiEH ool B cru ERAE, REMR oo TEESN
% ESSRIFN, ZINEETEF/Bo0L ST FITHITIESRRERN,

2214 B0 H

« Placement Rules in SQL SZ 535 7E SURVIVAL_PREFERENCE #38605 @nolouch
SURVIVAL_PREFERENCES N IBERHE TAFRFIRE, NMESHREMNBSRERFE N, BHEE
SURVIVAL_PREFERENCE, {RB]LAIZE:
- WFESXIFEEN 10 £8f, HENSXIETENER, IEEHIBERREES — N Xk
SHRIHARS,
- WFEANCXIFAIBER TioB B, HENTHXFTENER, BEBIBERREES —1NTH
X 4kR 1 ARSS,
BZER, BESERFXHE,

- S¥5181T FLASHBACK CLUSTER TO TIMESTAMP A< [Al[O] DDL $2{F #14088 @Defined2014 @mPotato

FLASHBACK CLUSTER TO TIMESTAMP iBR)Z#F1E Garbage Collection (GC) life time PUMRIEE IR EENEBFZIETE

BB IE] s, 7E TIDB v6.6.0 ARASH, XINAEFTSZFFHHITH DoL R1F, &R T IRIERUHSE#RY oML BX DDL IRIR
B, ZFEIWRHIPROIRERE, SRR % £ 2R EIR CARSE 4 E 8RB o & £ RIATE],
B2ER, BEERAP XL,

2215 sQLIfgE

« SXHIERE MysqQL iBIERIIMNBELYER #18209 @crazycs520

TiDB v6.6.0 3| AN T HRE MysQL IEERIIMBLIRINGE, FARA. REXEKBEAAITHRRE, #E
SRFFRERIRIE, 2SR TR vysqu ERNAEBE] Tos, RIFHIE—HME. BAREREFBSE
WIEER,

B2ER, BEEAPNE,
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https://github.com/pingcap/tidb/issues/38605
https://github.com/nolouch
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- 2¥5 MysQL FEBM B {EZRS| (Multi-valued Index) ( SEIR4FME ) #39592 @xiongjiwei @qw4990
TiDB 7 v6.6.0 3| A T MysQL 2B HIZ {EZ 5| (Multi-Valued Index), 1T JSON FI| REMNEGLEME R E AR
fE, EEBERSIINXLRIFELRRIINLRER, EHELIBSERS|EBRIBIRATIEMELE, R
JSON BIFRRIEANE EFESERS], BATTURIASERSITIET B MEMBER OF (). JSON_CONTAINS(),
JSON_OVERLAPS () BRERIIEZRFM, MBI XER Vo B, BAIBITEE,
ZERSIMSIA, H—T183E T TiDB X jsoN KRIAILIE, FERTHIRFH T TiDB Xt MysqL 8.0 BIFRE 14,
BZER, BEERAP X,

221.6 HIBEEIR

- TR E RIEFMET SRPTRIRIBFEEUES @votdstar
EEFIMER, FIREEEHS RSB FEHHHERERERER, WEMNEHNME~ERMm, tLNSHX
SR IZEN TS5, TiDBv6.6.0 RIFECE RIRFMET S, ARPIITEERRBERENRIRES, BRN
% P SHIRNm, BRISZ3F DB, Tispark A BRIZENRIZ T = LRIEIRE, (ReIURBIZESREEER I
FET s, FEiL TioB RHA L= tidb_replica_read, TiSpark BEE IR spark.tispark.replica_read ¥ br
T P1TEH --replica-read-label I§E BUBIRENAIE, MRIESEEHHEEIRE,
ESER, BEEHFXHE,

- THEMBIBNESE store-i0-pool-size #13964 @LykxSassinator
TikV ':F'Egraftstore.store—io—pool—size T EAIE Raft /O (E S ML IR P LIZNIRE, TEE TKY
PEREBIRRT T IBEE, 75600 2B, RABBEHIAEN, 660 SHNSENZSH, BET ™0V
MR RIE M,
BZ2ER, BETRFE,

- ZIHETE SRV BHRTIHIIA(E sQL 1A #35624 @morgo
TiDB LB VIR BENEY, FIEI M LITEH --initialize-sql-file FEMITHY sQL BIA, ZINEERIAT
ENAATZENE. CIZAFPHSENERS,
EZER, BEEHAFPXE,

« TiDB Data Migration (DM) EEY T TiDB Lightning i Physical Import Mode ( SE3&45FMH ) @lance6716
7E v6.6.0 fRZAH, DM HILEBITFEAESIEERL T TiDB Lightning BY Physical Import Mode, {£15 DM £ 2B T
FIEERE TR 1018, AXGEIE T AMESEFR TRITBAE, 7£ vee.0 LA, BIEERSMIIR
T, FEFIACE TiDB Lightning BY Physical Import Mode {E S RFITIRIER 2 EHIE TR, B oM KiFHT
IMEREIE, EERNESR. Moo, HIEIRABIEENZS, TFEBEE TDB Lightning FI{ES,
{EF— om £ S BNE] TRk,
BZER, BEERFPXE,

- TiDB Lightning T IEAC B {4244 "header-schema-match" FI T 8RB 4 BB BIirkM7|Z T
BCAY (o) @dsdashun
7£ v6.6.0 fRZASH, TiDB Lightning FTIEHECE XS "header-schema-match”, EXIABVER true, TRRIRE CSv
XHFE—1TERNIIBER, BEMBEMRRIBERE—N, R v REPNFERBMBERRITIER
LS, LR R]AFIZECEIRE S false, TiDB Lightning 15 AR AILECHY (o) @, k4% BiRRPEITIINF
SARUIE.
ESER, BEEHFP X,
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https://github.com/v01dstar
https://github.com/tikv/tikv/issues/13964
https://github.com/LykxSassinator
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« TIiDB Lightning [B) TiKV {E 3 BN IV 235 B AR Fa1&5 ( SCI4HME ) #41163 @gozssky

B ve.6.0 #2, TiDB Lightning St ¥545 A th 4D HE /7 [ AU (EXT FE M LSE WBTE TR 4B R EE] Tikv, MM
RO MERMOBIEE, BEMESTEEFE, ZIRENZFZINE, EREERKBART, s
Lightning X &R BEZRBIERS, BRFERESNRESE,

ZINBEERIA XA, {REJBAEITYE TiDB Lightning BCE 10 compress-kv-pairs I8 B Jg "gzip" & "gz" H B
ItINgE.

BEZER, BEEAF X,
- Tikv-cDC TR GA, SZ#F1TIR] Rawkv FEIHE L 5B #48 @zeminzhou @haojinming @pingyu

TiKV-CDC & — ™ Tikv E28%HY CDC (Change Data Capture) T B, Tikv BJBAJRIZF TiDB, 5 PD FJRK kv 4B /E, 1E
BYRY = RAZS 0 RawkV, Tikv-CDC 2351715 Rawkv BUEIBEE, HIEMESE) T g Tikv S8, MMSEIR
Rawkv BUFSEEBE & i,

FZER, BSERFPXHE,
. TiICDC Z3H7E Kafka B EE LA BB RMERY BINEE, BERERMNESEZ T RIS/ Ticoc TaEH
1T (LIR4FME ) #7720 @overvenus

fEve6.0 2RI, HLFBREAEBRKN, BRNEFENLEFERT REHE LS EREM, B Ticoc
v6.6.0 2, Til¥J0 Kafka FIESMES AT AN EIFRRABSES FREIZ A Ticoc TR EMIT, SKHMBER
B RERREY R,

ESER, BEEHF X,
- GORM B 10 TioB £, B &I TiDB BRI GORM EXIAZIFHVEIEE #6014 @Icemap
- GORM MySQL driver 7E v1.4.6 F, ¥ TiDB AUTO_RANDOM 45 14iE AR #104
- GORM MySQL driver 7E v1.4.6 B, {€8 T3%1% TiDB BY, 7E AutoMigrate HAB) ;& X Unique FFERHY

3E unique EBMHEAYIB)RE #105
- GORM 1418 Kz TiDB E I EKIANENIB EE #638

BZ2ER, BESE corv P XM,
2.2.1.7 BT

« Z#%7E TiDB Dashboard FHRIRLIE R ITIHXI #781 @Yinixu9506

TiDBv6.6.0 (S| AT HITIT XIMRIESHFELNRE, P LATE TiDB Dashboard FRIETERY sQL B A S5 ETTXIAY
7,

BT RMAFRISRE, &1L T 7E TiDB Dashboard LHBE sQL HTTITXIRYIETE, REHEILIZRINEINA
iK%,

B2ER, BEEAPNE,
» ARITIHRVETFIBINEE @qwdo90

HPITIH R EHEER, TioB BT HEENARNRRIZIT L EREFNER, FBIRIZEINMEE, §
n:
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https://tikv.org/docs/latest/concepts/explore-tikv-features/cdc/cdc-cn/
https://github.com/pingcap/tiflow/issues/7720
https://github.com/overvenus
https://github.com/go-gorm/gorm
https://github.com/go-gorm/gorm/pull/6014
https://github.com/Icemap
https://github.com/go-gorm/mysql
https://github.com/go-gorm/mysql/pull/104
https://github.com/go-gorm/mysql
https://github.com/go-gorm/mysql/pull/105
https://github.com/go-gorm/gorm.io
https://github.com/go-gorm/gorm.io/pull/638
https://gorm.io/docs/index.html
https://github.com/pingcap/tidb-dashboard/issues/781
https://github.com/YiniXu9506
https://github.com/qw4990
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mysql> PREPARE st FROM 'SELECT * FROM t WHERE a<?';
Query OK, 0 rows affected (0.00 sec)

mysql> SET @a='1";
Query OK, 0 rows affected (0.00 sec)

mysql> EXECUTE st USING @a;
Empty set, 1 warning (0.01 sec)

mysql> SHOW WARNINGS;

Fom e Fommm oo ) +
| Level | Code | Message |
R +------ et I it +
| Warning | 1105 | skip plan-cache: '1' may be converted to INT |

B Fommmm o g +

FEUERBIFHR, MALRREIT TR INT R INT SERIVEEHR, FERIRITIRIFTSEREE S BB LMFE
MB&, HELETiDB REFZIT X,

B2EE, BEERAPXHE,
- EEEIRFIEINSEFEL #39893 @time-and-fate

TiDB v6.6.0 B BB H A FIE T warnings FEE, UAFBIIZEREIRMEREEL, ZFERLAJsoN IERIERIEE
HERERITEREREMNESEE, (RHE]LATE TiDB Dashboard FYIEE B TIE P EE Warnings 5 8.

BEZER, BSERF X,
- BENERMITITRIBIAERE 438779 @Yisaer

ERITIRIEIBMAVHEEITFEF, PLAN REPLAYER REBSIDENRFINLE, BRAZEIAIE, BEEN =,
—LERITIHRIBERTEEEREN, L2 TIEENTHE,
X KIH S, 7ETiDBv6.6.0 1, PLAN REPLAYER ¥ B T EBNIfFRAYAES], 18IT PLAN REPLAYER CAPTURE
%, {ReICARREIEM B A5 squiEa), e AERIEE B Titkl. = Tios 4 MBI ITHI sqL BRIk
WITIH N S E IR, SBERMFFITE PLAN REPLAYER ISR, BFAMITITXIARIZER 912 HR
MK,
EBEERZINEE, EEBRHAELTEtidb_enable_plan_replayer_capture FMEIZ I ON,
FEER, BEEAFPXH,

« B 1L statements summary ( SEIE4FMHE ) #40812 @mornyx

1E TiDB v6.6.0 ZF'J'I'J'E(JH&ZF':P, statements summary ﬁ}E?E?PEWﬁEP, —H TipB EEEE, BIBES2ER
EK, FFB statements summary IR (LIS, MEBIBRTEEHHEAEE, HXAZKRNEBBIRER
tHIERAFET R, W, ToBERG, HRHEIENASRE,

B2ER, BEEAPNE,

2218 &
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B’ PingCAP

* FTI® async/batch relay writer BAfLAY, relay T4 BE #4287 @GMHDB)D
- TiDB Lightning

* Physical Import Mode Sz 3% Keyspace #40531 @iosmanthus

* TI5EIE lightning.max-error IR B R AIPRNEL #40743 @dsdashun

* 155 A\TH BOM header B csv EUE S {4 #40744 @dsdashun

* RACBE Tikv FRIA IR FIAIEZEE, A EMZ AR Region #40205 @lance6716
* B AR XA RINEIVIEE #40027 @gozssky

- Dumpling
* RS HIMNEEXKIZE #39913 @lichunzhu
- sync-diff-inspector

* F18 skip-non-existing-table £, H TIRFHIBENRE LIFAEFERN, FIRREZSH N
true BB X £ TSR ERYER —BUARAIRI #692 @lichunzhu @liumengyad4

224 IHIREE
- TiDB

- BETWERITHEEESEBEIRA datetime BTN MAY 0] #39336 @xuyifangreeneyes

- BETRIBRZIG stats_meta R EIZEAY (0] #38189 @xuyifangreeneyes

- {287 ooL EIEEIER SN EE HINAVE 55 5 0]/ #24427 @mjonss

- BETEHDER TERLIEER ingest RTVIARINZE S| AYIE)RH 439641 @tangenta

- BETRE—FEPARE sqL EHE wait_ts H8EAYE) #39713 @TonsnakeLin

- (B8 TERMIAILIZ PRI TICRATIR Assertion Failed $5iRAYIE)RR #39570 @wjhuang2016

- BE T1BRFIZERIATHR not a DDL owner EB1%AY ()R #39643 @zimulala

- {2%8 T7E AUTO_INCREMENT I B R ECEFE R FHEA — 1T AR EERY (0] #38950 @Dousir9

- BE TRIERANZES|ATHR Unknown column E51RAY (0] #39784 @Defined2014

- BETHERNIRANBAREN, EMARELEBABUEIVCI #39826 @Defined2014

- [BE T HYATF write-only IRZSAF INSERT ignore iBR)TCiEIEMAIEZEKIAERY O] ] #40192 @YangKeao

- (28 T XAF B EERIRIT REERF T ZZIRAY(B) 2] #40546 @zimulala

- BET MUIESTEERNMALRTTHESEFAYG) A #40109 @YangKeao

- {28 7 TiDB ¥1E key SEEIRT XY NULL (ERMIEAR S, SEIZEVIETNHALIERTE) T #40158 @tiancaiamao

- {887 mop1FY coLumn EIRHECRFIEKINBE S B ANIEILER O] #40164 @wjhuang2016

- {28 T 3R Region LL3R B B A Region EIF LS HNNER 5| R ZR K T BY[0] =] #38436 @tangenta

- EE T HECEIE 10 BT AYEHE Z S (0] &l #40584 @Dousir9

- (€77 JSON B not TRIATLILIN S mysqQL SEELANFREHY (0] #40683 @YangKeao

- BETHEAWERIFTEESIERY DOL IRIEK{EAY0) /A #40352 @zeminzhou

- BETHERM S XRMIT MODIFY coLuMN B DDL 2 {E Y B B] B2 215 A EUE AN — ERAY (0] @ #40620
@mjonss @mjonss

- {88 T {EH caching_sha2_password 73 INHITINEERIEE BB S A “Malformed packet” [0] 3
#40831 @dveeden

- BETEMITITLESE, MRROTEE S enun EEBITHES S KMAEIZ #40456 @lcwangchao

- {88 T LW voL BEZERY oL RYETCIATE mysql. tidb_mdl_view FRES BR8] Bl #40838 @YangKeao

- {EE 7 DDL 7E ingest WL IEFF PI BER & E R R SRY(A) AR #40970 @tangenta
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B PingCAP

- B8 TEXNTHIXGE TTL{ES rTRES TR IR MR R L £ HE AT (0] 3 #41043 @lcwangchao

- {87 JSON_OBJECT EHRLEE R T SR FARYIBIZA #39806 @YangKeao

- {887 TiDB TEHIIA{LAY B R BEFE BIiAYB]F #40408 @Defined2014

- EETHEFERSENERELEATRAZTEMNESHWEIRIECRAVOIRR #40979 @lcwangchao

- EE 7T ingest RN T RIEME— RS P gER S EEIEFZES | A — AV 0) #40464 @tangenta

- EE T H & truncate [F—3KZRAT, BB truncate IRVETiEH MpL BEEERY DI RR #40484 @wjhuang2016

- {887 SHow PRIVILEGES &% B/RAVINPRTZRA STEERY[B)ZH #40591 @ChcWestwolf

- (B8 THERINME—Z5|ABFIEES panic #9[0] 7] #40592 @tangenta

- {28 T 1T ADMIN RECOVER iBRIE]BERIERY FE5 | BB HRITAYDIZR 440430 @xiongjiwei

- EETRAXNZESIFEE casT W RFITE BT REH EERY 0] #40130 @xiongjiwei

- EE TREER T E—RSNATTer~ £ E 8 HIERIEI #40217 @tangenta

- {EE T{EF Prepare 3 Execute BIRFLEIURMNTIEFR D T, SEIEKE Region FIBERT
PD OOM R4Y[a) 38 #39605 @djshows32

- EE 7RIS B I sE S BEUIE Z S A0 #40879 @tangenta

- [BE THEMYIS|I &AM can't find proper physical plan [G]g] #41014 @AilinKid

- BE T UMSHIER TS X TS global binding B, TiDB B2 5L MAY (0] #40368 @VYisaer

- {BE 7T auto analyze £ graceful shutdown ¥ERT4<AY(a)RH #40038 @xuyifangreeneyes

- {28 T IndexMerge B FTERLA W1FFRHI1T J0BYB] £ S 2K TiDB server AR AY (0] 7] #41036 @guo-shaoge

- BETHESXRLIIT SELECT * FROM table_name LIMIT 1 ZiEEF, HITIEE ISR 08 #40741
@solotzg

+ TiKV

- {2845k const Enum FEEVE E{th ZE RYAG R BEAY (0] #14156 @wshwsh12

- {BE Resolved TS S ML REFHZHYIO] A #14092 @overvenus

- {28 Tios PESEMITIEN oML KM 5, BRITHEM oML B, 915 1ips F Tikv Z [B1FFFEEMLEELFE,
B]BERIS AL BUBEA—EXBYE) & #14038 @MyonKeminta

- PD
- {28 Region Scatter (E S S ERLIETREARY Z REIA A (2] R #5909 @HundunDM
- {&% Online Unsafe Recovery IJETE auto-detect FRT\ T~ {EF#BATAYE) A #5753 @Connor1996
- {8& replace-down-peer ZEAFEFG T HITLZIEM(0]) /M #5788 @HundunDM
- {€E1AF3 ReportMinResolvedTs IT F4NEE S EL pD oOM Y (O] #5965 @HundunDM
* TiFlash
- (88 & TiFlash HXBI R A RFIBES T (ERIIR] #6745 @lidezhu
- BEFERTITEA /RN, ERANFIEER0)H #6730 @gengliqi
- {EE %t DEaVAL BB L BAITIRE G E N LR A S ARI0]RH #6393 @LittleFall
- 2T TiFlash EWHETF start_ts TTiEME—HRIR— 1 MPP query S 3 MPP query R BER IR ENHRY
[a) &R #43426 @hehechen
* Tools

- Backup & Restore (BR)

* (EEWE BEZ NI AR Region SEURE KIMAYE)E #37207 @Leavrth
* (EEMEREI EAZITASENNER, SRATEN AL ERE B0 #40797 @Leavrth
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B’ PingCAP

* (&8 pITR INBEARZFF cA-bundle IAIERY(E) 8] #38775 @Yujuncen

* (EEMENEE MIGET RS IEY panic 8] #40797 @joccau

* {88 PITR N32#5 pD SR B ACE L AYID)H #14165 @Yujuncen

* {8 PD 5 TiDB server BEIEEIE S 2 PITR 10 BEEEANHEBEAY 0] ] #41082 @Yujuncen

* (88 PD 5 Tikv BEIEIFE S B Tikv AEEMEIT PITR {53 AYIBIRR #14159 @Yujuncen

* (28 TiDB EEBENTZTE PITR HESHT, resolve lock SHEEIH S HY[0] & #40759 @joccau

* (28 PR FNESHBIRE, FEZHEERERBEHNHESLMEBUER —KAIE]H #40403

@joccau
- TiCDC
* B E AN EEE T B B X 8 0¥ transaction_atomicity F protocol & Y A9 o] & #7935
@CharlesCheung96

* {28 redo log TFfiBER1Z I AR PR TS E /Y (0] @] #6335 @CharlesCheung96

* {88 redo log B2 53 TR &N FERIET (8]3L #5 /(B 3 #8089 @CharlesCheung96

* {88 changefeed 7E Tikv, TiCDC 7 ¥ AR FIFIKIZ R T ~{ERIDIA #8174 @hicqu

* (B8 Tikv T Z B E T KAYIB] ] #14092 @overvenus

* {iL{€ pull-based sink ¥TFFBY TicpC 7E cpu R FER, NTFIESl, EHEHEE T HEEDH #8142 #8157

#8001 #5928 @hicqu @hi-rustin
- TiDB Data Migration (DM)

* {88 binlog-schema delete Ap S HITRINAYEIRR #7373 @liumengyad4

* (B8 HEBEFF— binlog B skip B9 DDL B, checkpoint ANHEZER 8] 87 #8175 @D3Hunter

* (B8 HAEREANRLERTEE uppATE F13E UPDATE BRI RIAILIEIN N expression-filter A,
FfrB UPDATE 1R /E# BT A 0] #7831 @lance6716

* (B8 HENR EIIETE update-old-value-expr Y update-new-value-expr B, RN ARLE
33X, DM & 4 panic B[] #7774 @lance6716

- TiDB Lightning

* (EE€ TEB7 %= T TiDB B/ B TiDB Lightning +{ERY 0] # #33714 @lichunzhu

* EEEFTESAR, SHR&EE—1 1B Lightning LA/ E A SLHIERE R At E 8 iCRAT,
TiDB Lightning B] BER EE 1R Hu kST )5S AL TR 44 (8] 8] #40923 @lichunzhu

* {28 precheck FTiE AN B FRERRF R B FEIZ1THRY TicDC B[] #41040 @lance6716

* {£% TiDB Lightning 7E split-region P E& & & panic BYIE) @] #40934 @lance6716

* (B8 PR AEIEIZEE (duplicate-resolution) BIBESEY checksum AN—EX A4 8] B #40657 @gozssky

* (B8 HEUEXXEREERASR delimiter BRI HE oom B[] F] #40400 @buchuitoudegou

* (S REBPAISIG offset FB33 14K /\AY[E) 3R #40034 @buchuitoudegou

* {EE FThR PD client B]BES EFITE N L MAYB) A #40493 @AmoebaProtozoa

* {E8 precheck 18 EINE AT 7Ti% MM 2 Z BIHY S A KM% BB R AR 2 HERY B R] 439477 @dsdashun

225 TIEAE

RXiGIE B Tios #XAITTEREA]:
* morgo
* jiyfhust

* b41sh
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+ sourcelliu

* songzhibin97
* mamil

* Dousir9

* hihihuhu

* mychoxin

* Xuning97

* andreid-db

2.3 TiDB LREHE A

P PingCAP

AXF|HT Tios INEEERNEIRA RIS LI, BIERKEISIIRA (L1s) ISR 7s lRAE Z R4 2

IR AR (DMR),

LN — -

PEF=

PingCAP NEHEE T DMR hRAHY bug IZEhRAS, 1B bug, RERLREFEES., WERKFE

KR, BINERSRH LS RA,
TRAHMNESFESXWT:

- V: B GAKIINEE, RICAEAFIMERER, :EZENERNINEETE OMR ARA A GA, I
IS4 LTS IR A HRFZINBE A T MR,
- N1 ANZFLINRE.
« E: RGARIINAE, BISKIAFE (experimental), IHEBERZRRH], KRIFESERSR
BHIFER TR ETHEMER. EEFIKMAIEERE GARIRET(E, MRERE, 15

7E GitHub L3R 3Z issue 2 1,

231 FIEERY,

R ENAIRIE AT

HIRER, R, BN

6.6
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o
o

5.4

u
w

u
N

v
BN

w
o

»
o

FEER

H EAFN A B L HY
FRIBRER
JSON ZEH!
EHIRIZR
FRIEBEERE

BUERBSBRIFFT

B HRFO AT (8] R £
(LR EAFNIRIETT

Cast BRIEFNIRIERT
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P PingCAP

BUBKR, REY, BEF 66 65 61 54 53 52 51 50 4.0

JSON &K Y Y E E E E E E E
RERH Yoy Y Y Y Y Y Y Y
& R Yoy Y Y Y Y Y Y Y
H{thg 21 Yoy Y Y Y Y Y Y Y
BRI Yoy Y Y Y Y Y Y Y
FrEEFHEEFR A Yy oy Y Y Y Y Y Y Y
FB P4 51 i Y oy Y N N N N N N

232 Z5|FLR

5| FNLYR 66 65 61 54 53 52 51 50 4.0

FRIANES| 2 Y Y E E E E E E E

5| R 721 (TiFlash) Y Y Y Y Y Y Y Y ¥

{6 FastScan IR OLAP I FHUE® E  E N N N N N N N

RocksDB 5| Z& Y Y Y Y Y Y Y Y Y

Titan FEE{4 Y Y Y Y Y Y Y Y Y

Titan Level Merge E E E E E E E E E

£ bucket IRSBUEFRBHRE E E E N N N N N N

Re]ZE5| Y Y Y Y Y Y Y Y N

g5 Y Y Y Y Y Y Y Y Y

ME—495R Y Y Y Y Y Y Y Y Y

BATHE FARFERS] Y Y Y Y Y Y Y Y Y

SEEHIFRA TR FRRIEZRS] Y Y Y Y Y Y Y Y N

Z{ERS] E N N N N N N N

SMRRLATR Y N N N N N N N
233 SQLiEA)
SQLiBA) 66 65 61 54 53 52 51 50 4.0
SELECT, INSERT, UPDATE, DELETE, REPLACE Y Y Y Y Y Y Y Y Y
INSERT ON DUPLICATE KEY UPDATE Y Y Y Y Y Y Y Y ¥
LOAD DATA INFILE Y Y Y Y Y Y Y Y ¥
SELECT INTO OUTFILE Y Y Y Y Y Y Y Y Y
INNER JOIN, LEFT|RIGHT [OUTER] JOIN Y Y Y Y Y Y Y Y Y
UNION, UNION ALL Y Y Y Y Y Y Y Y ¥
EXCEPT # INTERSECT IZEfF Y Y Y Y Y Y Y Y N
GROUP BY, ORDER BY Y Y Y Y Y Y Y Y ¥
& R Y Y Y Y Y Y Y Y Y

'TiDB 1R 4% latin1 &EIB g utfe BYFEE, L TiDB #18955,
2)Aves.0C, RGETEtidb_allow_function_for_expression_index FTFIHAIR BB T RIANZES|IAINIR, "TAEEFIMEREIE
FHER, RRBREASFFEIENM, NFEEINHMWER, WABNEESIMERERENNRIARNERS, FIFEsEREAAES,

72
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o
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o
BN
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[N}
Ul
N
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»
o

SQLiBfA)®

PHERIAL (CTR) Y Y Y Y Y Y Y N N
START TRANSACTION, COMMIT, ROLLBACK Y Y Y Y Y Y Y Y Y
EXPLAIN Y Y Y Y Y Y Y Y Y
EXPLAIN ANALYZE Y Y Y Y Y Y Y Y Y
FAFEEXZE E E E E E E E E E
BATCH [ON COLUMN] LIMIT INTEGER DELETE Y Y Y N N N N N N
BATCH [ON COLUMN] LIMIT INTEGER INSERT/UPDATE/REPLACE Y Y N N N N N N N
ALTER TABLE ... COMPACT Y Y E N N N N N N
FRPE (Table Lock) E E E E E E E E E
M EREIRLS E E N N N N N N N
234 S sQLINEE

=% sqL IhAe 66 65 61 54 53 52 51 50 40

HITIHRIERE Y Y Y Y Y E E E E

HAITIHRIEIE (sPm) Y Y Y Y Y Y Y Y Y

RIBHERITITHRICIESE E E N N N N N N N

T}El‘l‘%é‘tﬁéﬁﬁ (Coprocessor Cache) Y Y Y Y Y Y Y Y E

Stale Read Y Y Y Y Y Y Y N N

Follower Read Y Y Y Y Y Y Y Y Y

BT RALE tido_snapshot IZENAEEIE v vy vy vy vy v vy v Y

Optimizer hints Y Y Y Y Y Y Y Y Y

MPP FIT5(ZE Y Y Y Y Y Y Y Y N

MPP 175 |2 - compression exchange Y N N N N N N N N

#5183 Y Y Y Y E E E E E

ETF sqL FUBUIE I E RN Y Y Y E E N N N N

Cascades Planner E E E E E E E E E
235 HIBEXIES (0D

IEE MBS (DDL) 66 65 61 54 53 52 51 50 4.0

CREATE, DROP, ALTER, RENAME, TRUNCATE Y Y Y Y Y Y Y Yy Y

=027 E E E E E E E E E

RE Y Y Y Y Y Y Y Y Y

521l Y Y Y Y Y Y Y Y Y

AUTO_INCREMENT %) Y Y Y Y Y Y Y Y Y

AUTO_RANDOM %] Y Y Y Y Y Y Y Y Y

TTL (Time to Live) E E N N N N N N N

poL EiEMS Y Y Y Y Y Y Y Y Y

ERFIBAFRMSS Y Y E E E E E E E

73



P PingCAP

BUETE XIES (DDY 66 65 61 54 53 52 51 50 4.0
¢l Y Y Y Y Y Y Y N N
[N Y Y Y Y Y N N N N
F17 poL Y Y N N N N N N N
WINZES| IR Y Y N N N N N N N
TTEHE B Y Y N N N N N N N
FLASHBACK CLUSTER TO TIMESTAMP Y Y N N N N N N N
236 EH
E- 66 65 61 54 53 52 51 50 40
Async commit Y Y Y Y Y Y Y Y N
1PC Y Y Y Y Y Y Y Y N
KEZ (10GB) Y Y Y Y Y Y Y Y Y
AEWMESR Y Y Y Y Y Y Y ¥ ¥
RWMES Y Y Y Y Y Y Y Y ¥
FAIERIERES (RERE) v Y Y Y Y Y Y Y Y
BEERREE Y Y Y Y Y Y Y Y ¥
237 HEX
X 66 65 61 54 53 52 51 50 40
Range 77X Y Y Y Y Y Y Y Y Y
Hash 73X Y Y Y Y Y Y Y Y Y
List 73 X Y Y Y E E E E E N
List COLUMNS 43 [X Y Y Y E E E E E N
EXCHANGE PARTITION Y Y E E E E E E N
AT Y Y Y E E E E N N
Range COLUMNS 77X Y v N N N N N N N
Range INTERVAL 73X E E N N N N N N N
238 ZHIHER
FIHER 6.6 6.5 6.1 5.4 5.3 52 5.1
CM-Sketch AKA BERIAXA BIAXEA BEIAXA EHIAXA vy v v
BEAE Y Y Y Y Y Y Y ¥
VRS ER (29) E E E E E E E E
Fitkin N N BERE BEF E E E E
FIHEEBNEH Y Y Y Y Y Y Y Y
IR AT E E E E E E E E
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FIHER 6.6 6.5 6.1 5.4 53 52 51 50 4
NASFE Y Y Y E E E E N I
WEEBR TR ITER E E E E N N N N I
BREIZIHEENAFERE E E E N N N N N I
FEAL A4 10000 {TEUIE R BEMBRAITER E E E E E E E E |
BERITER E E N N N N N N 1
239 &TE

=% 66 65 61 54 53 52 51 50 4.0

ZiEINER (TLS) Y Y Y Y Y Y Y Y Y

F275I0%% (TDE) Y Y Y Y Y Y Y Y Y

HEF AtniAa)izsl (RBAC) Y Y Y Y Y Y Y Y Y

IEFHEN Y Y Y Y Y Y Y Y Y

caching_sha2_password NIE Y Y Y Y Y Y N N N

tidb_sm3_password IALE % Y N N N N N N N

tidb_auth_token IAIE Y Y N N N N N N N

B EE Y Y N N N N N N N

5 MysQL FEHI GRANT IXFREIE v Y Y Y Y Y Y Y ¥

BNASANPR Y Y Y Y Y Y Y N N

ZRIGEIR Y Y Y Y Y Y Y N N

HE&R 8K Y Y Y Y Y Y Y Y N
2310 BIBESAMEH
HIESEANFEH 6.6 6.5 6.1 5.4 53 5.2 5.1
HIEZ A (TiDB Lightning) Y Y Y Y Y Y Y
mydumper 248 S BEER EHxE BRERHE BER EHE BEHF [E5
Dumpling BESH Y Y Y Y Y Y Y
E5 5% LOAD DATA Y Y Y Y Y Y Y
HETHRIE % Y Y % Y Y Y
TiDB Binlog Y Y Y Y Y Y Y
Change data capture (CDC) Y Y Y Y Y Y Y
TiICDC Z¥FR1F AR RN 77 (iEBR S5 (S3/NFS/Azure Blob Storage) E E N N N N N
TICDC SZHSTEM A TiDB BEB Z BT TN @ & # Y Y N N N N N

2311 B, "L A

433F TiDB v4.0, ZE55 LOAD DATA NMFIERFHE,
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B2, MR

TiDB Dashboard B {L B/~

TiDB Dashboard 54214 BE 5> AT TN BE
TiDB Dashboard Top SQL L &E

TiDB Dashboard SQL iZ B THAE

TiDB Dashboard SREH1Z U I EE
Grafana B4 TiKv-FastTune EIHR

Information schema

o
o
o
(92
o
HN
w
D
Ul
w
v
[N}
Ul
N

5.0

»
o

Metrics schema

Statements summary tables
Statements summary tables - ¥ 2 {{, statements summary
BERAE

TiuP B

Kubernetes operator
NEYIESH

Global Kill

Lock View

SHOW CONFIG

SET CONFIG

DM WebUI

BIA R

[Ea i

ET eBs IENRE
PITR

ERAFES

Rawkv FSEE 8% &

Green GC

REERE (Resource Control)

m mm < < < M < M < < < < < < < < mMm<<<m~=< < < < <
Z mMmm < < < mMm<m=<<<-<H=<H=<H=<=H=<32Z << <m~+=< < < < <
Z m Z Z Z Z Z mMmMMmMm~<<<<=<==<==<==<=12=<= < < mmm < < <
Z2 m Z2 Z2 Z2 Z2 Z2 2 Z2 m < < m~< < <X <X Z < < < mmmmm <
Z2 m Z2 Z2 Z2 Z2 Z2 Z2 Z2 m < < m< < <X < Z2 < < < mmmZ m <
Z m Z2 Z2 2 2 2 2 Z2 m < < m < <X <X <X Z2 < < < mmm 2 2 <
Z2 m Z2 Z2 Z2 Z2 Z2 Z2 Z m < m m < < <X <X Z < < < mmm Z2 Z2 <
Z2 m Z2 Z2 Z Z2 Z2 Z2 Z2 m < m m < <X < < Z < < < m mm Z Z <
zZ2 Z2 Z2 Z2 Z2 Z2 Z2 Z2 Z m < m m< < <X <X Z < < < mmm Z2 Z2 <

24 5 mysqL BEMEITLE

TiDB IZ E A MysQL 5.7 1N, MysQL 5.7 & FRITHEE R iEiE, MysQL5.7 £ESHFRIR L TR ( PHPMyAdmin, Navicat,
MySQL Workbench, mysgldump, Mydumper/Myloader ), & i#Z5135& T TiDB,

{B TiDB B AR SZFF—LE mysqL THEE, PIEERIREN T :
- BEFIIERSZER, 140 )soN BUK xmL BREL,
- BERiWXENEEMERERS, FINEMFERIZFERL,
- —ETHEEEN TR AL LHSEIMMER K,
BRIELASM, TiDB RSZFF mysqL EFIHMY, BRETERITERTS wysqL EFIEIE:

« M MysQL £ fill: TiDB Data Migration (DM) =48 MysQL/MariaDB $iEi TR 2 ios (T HE, sfHTFIEEHIENE
1,
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https://docs.pingcap.com/tidb-in-kubernetes/stable
https://docs.pingcap.com/zh/tidb-in-kubernetes/v1.4/volume-snapshot-backup-restore
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- @ mysQL Ell: Ticoc @—FRIBTHIEY Tikv TE HELIA Tios IGERIEE L TR, FlBEMysqL sink 5
TiDB Y& & FHE & HIE! MysqL,

xR
AKTREER mysqL 5 TioB FIEFRER, XTFL 2. BNSESEXEXNESERE
EEZBAMKIME,

241 AFHIINEERFIE

- FETIESERE
. P& 2S
- Bt
- BEXER
- XABES5 RS #1793
. ZS[E)EBIREREY ( BN GIS/GEOMETRY ), EXIBZEEUFNZRS| #6347
« JEascii, latinl, binary, utf8, utf8mb4, gbk FJFEFTEE
» SYS schema
- MySQLIBERfLILER
« XML EI$
* X-Protocol #1109
- BIRAX PR #9766
- XA1BiE (TioB AEMERAMME RS, BFH&HEEIE soL EOLF )
« CREATE TABLE tblName AS SELECT stmt &% #4754
« CHECK TABLE i&i% #4673
« CHECKSUM TABLE iBj% #1895
- REPAIR TABLE iEi%
« OPTIMIZE TABLE i&i%
+ HANDLER 1&A]
« CREATE TABLESPACE iEf]
“Session Tracker: 4§ GTID £ NS ERINZE ok B1H”

242 5 wmysqu BEFRFHIF1EEE

2421 Bi®ip

. TiDB HI B 1% BLBE{RIEME—, thBE(RIETEE N TiDB server 1, {FFAUTO_INCREMENT MySQL 38 A1 BE
{RUEZ /N TiDB server FEIZ 1D, ERRIEEMNHEMENES Y, FEIVEREAENEEEERR, &

ERRTREES IRE Duplicated Error HMEIRER.

- TiDB A 3@iY tidb_allow_remove_auto_inc RAA LT EH B E X F A IF IR TIAY AUTO_INCREMENT B 14,
HIERT B HERIE; A2 1 ALTER TABLE MODIFY BX ALTER TABLE CHANGE,

« TiDB ANZHHARNNTHY AUTO_INCREMENT [BtE, BIRIZBMHREARIIRE.
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https://github.com/pingcap/tidb/issues/1793
https://github.com/pingcap/tidb/issues/6347
https://github.com/pingcap/tidb/issues/1109
https://github.com/pingcap/tidb/issues/9766
https://github.com/pingcap/tidb/issues/4754
https://github.com/pingcap/tidb/issues/4673
https://github.com/pingcap/tidb/issues/1895
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B 1% 1D 1150 £ |#AUTO_INCREMENT,

=

JE =

EOIEREEBIEE B, Ti0B REMA _tidb_rowid RARIRTT, ZBENHESFIEIET
(UIR=FENE) HA—1oECE. WRIBETEEIIAER, N 1o ZAZIIRIFRT.
LE2BUTFRRAIER:

mysql> CREATE TABLE t(id INT UNIQUE KEY AUTO_INCREMENT);
Query OK, 0 rows affected (0.05 sec)

mysql> INSERT INTO t VALUES(),(),();
Query OK, 3 rows affected (0.00 sec)

Records: 3 Duplicates: 0 Warnings: O

mysql> SELECT _tidb_rowid, id FROM t;

. Fomm e - +
| _tidb_rowid | id |
S . +
| 4 | 1
| 5 | 2|
| 6 | 3
R ettt Fem——— +

3 rows in set (0.01 sec)

EE:
{8 F AUTO_INCREMENT B] BER LA FFIME T R o), B ILHEEFERAUTo_RANDOM (X E, £15
BE3ETiDB i o] B IR,

2.4.2.2 Performance schema

TiDB EE{EFH Prometheus F Grafana SRTZ(iE M B 1HE <A BE M IEIEHR, BTEA Performance schema S0 REE R,

2423 BEiEitX

TiDB A, #1TiTXI ( EXPLAIN F0 EXPLAIN FOR) ML, AR, NRIREFHES mysqQL BRAZER,

MySQL AR L= optimizer_switch 7£ TiDB @ Ri%RY, WEIRITXIEZB M, {RiF8] AEoptimizer hints A
5 mysqL £ABYIBIE, BRI/ hint ISCHRIEF] GERBATAEL

1#ES IERE tios BT %I,
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2424 WEEH

S<EFE R vysQL R, BEB7 BREFRZH . EMIT sHow BUILTINS IBRERFIAIRNER, 2
& sQLiB/ANX .

2.4.2.5 DDL HIPEH
TiDB H, FiEZ#%M) ooL TEIEEMRELMITAY. 5 mysqL #8LE, TiDs FREY poL 7F7E LA T BRI :

« M ALTER TABLE IBAMEN— RIS MREIIWR (M3, R5|) B, FRATFES/INERPEER —1
BT SR, 540, ALTER TABLE t1 MODIFY COLUMN c1 INT, DROP COLUMN c1 FZEFNERFESIEE T c1
5, MITIZIERISHIE Unsupported operate same column/index BI%&1R.

AZIFERE N ALTER TABLE BRI R BT 2 4 TioB 45 B AUE X XF &, B 15 TIFLASH REPLICA,

SHARD_ROW_ID_BITS, AUTO_ID_CACHE £,

- ALTER TABLE NZ3F/LERsy KR, LEaN, TiDB ANz3FM DECIMAL B DATE T E, LBRIARZIFH
LRI ER, TiDBIF SR Unsupported modify column: type %d not match origin %d BYERIR, EZH
T, TESEALTER TABLE,

- TiDB A, ALGORITHM={INSTANT,INPLACE,COPY} iBiZRERN—MMIEE, HAEHNALTER EiE, ¥15S
[FJALTER TABLE,

« ANSZFERINMIER cLusTeRED ZEBYRIEHE, B THEXT cLusTEReD ERIVIFMES, BEBREZSL

« RZFHEEAREZEELAIZR S| (HASH|BTREE |RTREE | FULLTEXT), HIEE F NEIEEMZRS|, TiDB KWEITFH2
BRIXLEZRS],

« 5YXFRSZFFHASH, RANGE F1 LIST X R, WFAZIFIDXEE, 1iDB RiR[E] Warning: Unsupported
< partition type %s, treat as normal table, Hihgs AASZHFNERS X LD,

+ 77[XFRSZ#5 ADD, DROP, TRUNCATE i&fE, Hth7n XIRIERWBRE, TiDB AU T X RIEE:

- PARTITION BY KEY

- PARTITION BY LINEAR KEY

- SUBPARTITION

- {CHECK|OPTIMIZE|REPAIR|IMPORT|DISCARD|REBUILD|REORGANIZE|COALESCE} PARTITION

BZiFE, BEEIXRIE,

24.2.6 ANALYZE TABLE

TiDB RHYEE 1TSS MysQL FEVEFARE: TioB FRERAT R EMRIATRUE, BIMITIRERK,
{BE MysQuinnoDB 7, ER—MREELRIER, HMITIRERIE,

EZERRITHERIESIFANALYZE TABLE,
2.4.2.7 SELECT HIPEH!
« ANZ#E SELECT ... INTO @TE iEi%,
« A"#F SELECT ... GROUP BY ... WITH ROLLUP iEi%,
- TiDB A4 SELECT .. GROUP BY expr HJIRMEIZEERE mysqL5.7 HA—E, MysqL 5.7 FIZ5 R4 GROUP BY
<> expr ORDER BY expr,

H#ES W SELECT,
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https://pingcap.github.io/sqlgram/#functioncallkeyword
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2.42.8 UPDATE i&f]

1#1EZ I UPDATE,

2429 ME
TiDB REVREIRNB] & $7, A3Z#F UPDATE, INSERT, DELETE HE AIR{E,

24210 IEEIER

¥ it AHIEAT RS MysQL IEBREVFRE M.

24211 FRAEFHER N

« XF TipB WEMFEFHEF MM A ZIFE R, 1ERFAFEFMHFHN,
« XF GBK EFES mysQL FIRBE R, 1ENceK FEE M.

- TiDB HRRPEANFHEFNERFHE.

24212 TFfES|ZE

- NEBE L RBCIERNIEEFMESIZE, LRt Tios KB TEELH—H#EIR K nnopB 7FAE51Z, TiDB 2
FREM mysQL ITEAES | IR, EREARZRRBNINET --store EEETRIEEFE5I .

24213 SQLIET,
TiDB ZHFREB /Y sQL 1810, 2RI sQL AN T =

- RNEHEFFREFRI, H80: oracle # PostgresqL ( TiDB MRT{E S BRS XA N IREIRL ), MysqLs.7 EFRH
FAER, mysQLs.0 EBRMFRIERIER,

« TiDB B9 ONLY_FULL_GROUP_BY RT\ 5 mysqL 5.7 tHLL B 4BHAYIE X Z= 7,

« NO_DIR_IN_CREATE # NO_ENGINE_SUBSTITUTION {X B F RS MysqQL HIFER )5, FHAiERTF TiDB,

24214 ENRE

. P

- TiDB ZXiA: utfsmb4,
- MysQL5.7 BK1A: latint,
- MysQL 8.0 BKik: utfsmb4,

- HEF AL :

- TiDB A utfsmb4 FIFEEKIA: utfmba_bin,
- MysQL5.7 1 utf8mba FRTEEKIA: utf8mb4_general_ci,
- MySQL 8.0 FF utfsmba FHFEEEAIA: utf8mba_0900_ai_ci,
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* SQL mode:

- TiDB ZXiA :ONLY_FULL_GROUP_BY,STRICT_TRANS_TABLES,NO_ZERO_IN_DATE,NO_ZERO_DATE, ERROR_FOR_DIVISION_BY_ZERC
<> ,NO_AUTO_CREATE_USER,NO_ENGINE_SUBSTITUTION,

- MysqQL 5.7 2KIA 5 Tios 4E[E],

- MysQL 8.0 2X iA ONLY_FULL_GROUP_BY,STRICT_TRANS_TABLES,NO_ZERO_IN_DATE,NO_ZERO_DATE,
<> ERROR_FOR_DIVISION_BY_ZERO,NO_ENGINE_SUBSTITUTION,

* lower_case_table_names:
- TipB BAiA: 2, BINZFHEEZERN 2,
- MysQL EKIAUNT :
* Linux RAFIZER 0, RRKRBINEBIEERILEBTE CREATE TABLE 3% CREATE DATABASE iBA)H
BENFEBXNEEFMEME L, BEMIERNX S KNG,
* Windows RAPIZER 1, RARBRBNEFEBEFMEME L, BMIEBENAX S KNG,
MysQL EFEFB M BERBER /NG, ZITHhERTHIREBMINRNAIE,
* mac0S RAPIZIER 2, RINKRBINEUEERIRIZTE CREATE TABLE 3% CREATE DATABASE iBA]H
BENFEBXNSEFMEEME L, B vysqu ZEENEBEERANE, BFLERNAX S
KINE,

» explicit_defaults_for_timestamp:

- TiDB BAiA: oN, HANZFFREIZIEN ON,
- MysQL5.7 BKik: OFF,
- MysQL8.0 BXik: ON,

24215 HEBRY E) IRV B

242151 BX

- TiDB RAR AL RMAMBEREXMMUETIHE (—MH tzdata 8 ), FFEERSARXRBIEMREEER
FTERX B, TiHETSANKREENRETER,

- MysQL ZRINER AKX, kT RARER S RIRIN XN (FITLAHRFRE SRS ) HITIT
8, BERSARXRZENFEAL FTAEELNXBMRIEERKX,

24216 ERIRG

« N3} FLOAT4/FLOATS,

« AN&#EsqL_TSI_* ( B4E SQL_TSI_MONTH, SQL_TSI_WEEK, SQL_TSI_DAY. SQL_TSI_HOUR. SQL_TSI_MINUTE
#0sQL_TSI_SECOND, {ERELHE SQL_TSI_YEAR ),

24217 MysQL FRINEES BBV AFRE 0] 3

TiDB A3z $F MysqL FARiC A FHIThEE, BIE:

- IBEFARBMNERE, MysQL8.0 TR T LLINAE, FEINEXFAH DECIMAL EEY,
« ZEROFILL B, MysqQL8.0 FHTLLINEE, BINFEWSMAPIERMFE,
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https://dev.mysql.com/doc/refman/8.0/en/time-zone-support.html#time-zone-installation
https://dev.mysql.com/doc/refman/8.0/en/floating-point-types.html
https://dev.mysql.com/doc/refman/8.0/en/numeric-type-attributes.html

P PingCAP
2.4.2.18 CREATE RESOURCE GROUP, DROP RESOURCE GROUP *l] ALTER RESOURCE GROUP
TiDB FIFRLASIE SIEBRAIBNIEES WysQL ER AR, FIEEN:
* CREATE RESOURCE GROUP

* DROP RESOURCE GROUP
* ALTER RESOURCE GROUP

2.5 {EFFRH!

AN FF ML ios FEINERARS], 8F: FANRKE, RXZHNRERE. R B35l 2XR F
HEHITE,

2,51 FRRFFKEPRS!

MRFERE RAKE (F7)
Database 64
Table 64
Column 64
Index 64
View 64
Sequence 64

2.5.2 Databases, Tables, Views, Connections =PRI

RFFEEL RRMK

Databases unlimited
Tables unlimited
Views unlimited

Connections unlimited

2.53 EA Database FIPR I

KB R

Tables  unlimited

2.5.4 EA/N Table BIBRHI

KA RABRH] ( EKINME)
Columns  EXiAJ 1017, BRKFIIAZE 4096
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e} RAPRS ( EKIAE)

Indexs ZXiA 64, BRARFJIAZE 512
Rows %BE%U

Size TCRR !

Partitions 8192

* Columns E"J%j{ﬁafﬁ“ﬂﬁﬁtable—column—count—limit 1|§E$Z°
+ Indexs BB APRHI BT iE1T index-1imit &Y,

255 BITHIBRH

LR RARE (BIAE)
Size ZXikF e miB, FIiBH txn-entry-size-1imit EEEINUIZE 120 MiB

256 HESEALPREY

B} ERABEH
CHAR 256 £
BINARY 256 F 1

VARBINARY 65535 F T3
VARCHAR 16383 4

TEXT ZKiA A 6291456 F 17 (BN e miB ), BIIAZE 125829120 F3 ( Bl 120 MiB )
BLOB 2RI 6291456 F15 (Bl 6 miB ), BIIFZE 125829120 F 5 ( Bl 120 MiB )

2.5.7 SQL Statements FAIPR &l

KE KPR
BAESEXETR AEEARMESHABESEIXMERLT, RRINRE 5000, Pli@Tstnt-count-limit IHEE

2.5.8 TiKV iR s PR &l

FEEEFF, R ios HEFRIMRA S ve.2.0 REALE, T Tikv BEFRRAFNFET v6.2.0,

2.6 TiDB ftXRET|FR
F—(IRAEE 2D Tos LS BNEEMRA, HIVRSFTE R 108 23K, BESNIE NN REE,
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TiDB FF& & Ju TiDB WOFRTHEEFF &, MEEMIL. FREMREME THE, UTHHER ST 1B X repo FITTHEL
ER8:

*+ pingcap/tidb

* tikv/tikv

* tikv/pd

+ pingcap/tiflash

+ pingcap/tidb-operator
* pingcap/tiup

* pingcap/tidb-binlog

* pingcap/tidb-dashboard
+ pingcap/tiflow

+ pingcap/tidb-tools

* pingcap/tispark

* tikv/client-java

+ tidb-incubator/TiBigData

* ti-community-infra

262 TiDB XHEE{EEFIER

TiDB XS FEFIESR S TioB RIEXINBEE XY, RHEIF, UTHZEEST 1iDB A4 X repo MITIEAE
BH:

* pingcap/docs-cn
+ pingcap/docs
*+ pingcap/docs-tidb-operator

* tikv/website

2.7 BREZE

3 RIELF

3.1

TiDB I RIE L F 18R

FIERMARWFAIPOE L FK Tios BB, X FIEEFIME, (RRIBUERU TERE -7 VERE Tios BUEE:

« EREAMNIXEEEE (3235 macos F Linux )
- RN EABIERE AT IMEERE (25 Linux)
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https://github.com/pingcap/tidb/graphs/contributors
https://github.com/tikv/tikv/graphs/contributors
https://github.com/tikv/pd/graphs/contributors
https://github.com/pingcap/tiflash/graphs/contributors
https://github.com/pingcap/tidb-operator/graphs/contributors
https://github.com/pingcap/tiup/graphs/contributors
https://github.com/pingcap/tidb-binlog/graphs/contributors
https://github.com/pingcap/tidb-dashboard/graphs/contributors
https://github.com/pingcap/tiflow/graphs/contributors
https://github.com/pingcap/tidb-tools/graphs/contributors
https://github.com/pingcap/tispark/graphs/contributors
https://github.com/tikv/client-java/graphs/contributors
https://github.com/tidb-incubator/TiBigData/graphs/contributors
https://github.com/orgs/ti-community-infra/people
https://github.com/pingcap/docs-cn/graphs/contributors
https://github.com/pingcap/docs/graphs/contributors
https://github.com/pingcap/docs-tidb-operator/graphs/contributors
https://github.com/tikv/website/graphs/contributors
https://docs.pingcap.com/zh/tidb/dev/tidb-roadmap
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=

FE:
KiIErmmH Ry Tios B A NIER TFIRELFERE, NERATFEFIFE,

- WNFTELEFIMELPE DB, BESEELESTERELE TiDB FER.
« YNFETE Kubernetes L EFE TiDB, BEERIE £ F TiDB Operator,
- NEAET LB TiDB, HESE TiDB Cloud HRIE EFI5RT,

ZHRIE T #E Tiup FIEATINRE, (A Tiup BOETEEE iDs SEBERYFTIE S5 IEE Tios SEREFFIIT sQLEYFTIE, EBINE
ME TEFIR (B 15 598 ), EERRRFRFISE, NFET e WERERTETS R
B EFEMRELR, BUNERE A,

3.1 EREBAMNINERE

- ERG=®: *Uﬁﬁzlgi{ﬂ macOS T%%’fﬂ. Linux ITiﬁ.'H% "Bg TiDB M”'Jﬂ?%gi WL TiDB EEiE’JEZIS ﬂ y L‘)\
& TiDB. TiKv, PD. MAIRZEERHLAMRIEIT.

TiDB B— MO HNER S, =EMAY Tios ML EEEEFE R 2 4 1ipB 35, 3 4N Tikv SEfI. 3 4> pp SEFIFIB]ER
TiFlash SKEI#RY, 18IT TiUP Playground, BICAMGRIZED BiAR—EEMNIAER, S BUT:

1. FEHHAZRTIUP,

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

ZERTHERERTITER:

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

2. FIR2EIMRTE,

SEE
TiUP BR TR G SRR shell profile XAFRILEITER1Z, TEITUATE source <RI, BRI
${your_shell_profile}ﬂ%EQﬂUShdlpnﬁﬂejZFFEﬁ,&&F{iEEo

source ${your_shell_profile}
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3. TEE Al session MITU N en S BohEEES,

- EEMIT tiup playground S RGITHRFTMRASEY Tios ££8%, E A TiDB, Tikv, PD F TiFlash S5
148

tiup playground

R AFEZE TiDB AR A AR Z BRI EY, AR EMUT:

tiup playground v6.6.0 --db 2 --pd 3 --kv 3

LR S RERM T HABNEMRAEIEEE (FlEve6.0), BRFARAFTLLEIHIT tivp list
— tido REE, BITERFEREHNNELI:

CLUSTER START SUCCESSFULLY, Enjoy it A-A
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

I+-==
3 .
R

- &$5v5.2.0 KA ERRAAY TiDB 7E Apple M1 RIS EiE1T tiup playground,

- BAXF 7 IV ITHY playground, ELAREBEBNIRG Tur RBBRERERFLIE, E
T ZmLEERE— 1 2R,

- EHF B XAMEE, AT Tive BY --tag S tiup --tag <your-tag>
< playground ..., FEE&ETUP SEF,

4, FiFFB— session BA151T) TiDB £ /E,

« {6 TiUP client EE TiDB:

tiup client

L E]E A MysQL Z F iiFiE#E TiDB :

mysql --host 127.0.0.1 --port 4000 -u root

5. 181 http://127.0.0.1:9090 175[8] TiDB HY Prometheus B IE 5[,

6. BT http://127.0.0.1:2379/dashboard 15[a]TiDB Dashboard D1, BAIAFF B R root, BHIAZ,
7. 38T http://127.0.0.1:3000 1518 TiDB Y Grafana 52, ZXIAFEF BFIZRLER A admin,

8. (R ) FFEUEINEZ! TiFlash BT M,

9. MiRFEMZfE, FIBUEBEMITU TS RAKFIRER:
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. ¥F Control+C f{S1F LR Z AT TiDB ARS3.
2. FERBEBEHIRIFTME, MITUTHS:

tiup clean --all

pES—

TiUP Playground BRIAMEIT 127.0.0.1, BRSBINAME]IA0); BHEEFERS T#HIMERAR], B]fE
FA --host SEIETE TR 48 7E M EB BT /0] /Y 1P,

TiDB 2— MO HNE S, =EMAY Tios MILEESEFE R 2 4 1ipB 35, 3 4N Tikv 3£, 3 4 pp SEFIFIB]ER
TiFlash SKEI#RY, 18IT TiUP Playground, BICAMGRIZED BiAR—EEMNIAER, S BUT:

1. FEFZEIERTIUP,

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

ZREMEZERTITER:
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

2. FIREEEEE,

/EE,._.‘:
TiUP TR G IR 7R Shell profile AAFRYLENTER12, TEFITUAT source < HI, BEIE
${your_shell_profile} {27 Shell profile {4 AISEPRAIE,

source ${your_shell_profile}

3. TEHA] session HIITUA N an S /BohEEEE,

- BEFIB1T tiup playground S RIGITRITMRASHY TiDB &£8%, EH TiDB, Tikv, PD F TiFlash 3L &
O

tiup playground
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- W] AFERE TiDB AR A DA Z B SEBINER, s R MUT:

tiup playground v6.6.0 --db 2 --pd 3 --kv 3

LRSS RAERMTHABNEMREMER (FIMv6.6.0), RIARATUEIHIT tiup list
— tidb REE, BITERFEREEFHMNAEAN:

CLUSTER START SUCCESSFULLY, Enjoy it A-A

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

=

ES=F
- BAX# A HITRY playground, ELEREBEBMIR/G ivr RIFIBEFERKIE, &
FRITZG L REEE -2 MK,
EHRERAMNMBIE, STUAMIT Tue B9 --tag S8 tiup --tag <your-tag>
< playground ..., FEESETUP SEF,

4. iR — session BAif[0] TiDB £U3E =,

« {EF TiUP client EE TiDB:

tiup client

- tR[{EA MysqQL 2 FiiFiERE TiDB:

mysql --host 127.0.0.1 --port 4000 -u root

5. 181 http://127.0.0.1:9090 17518] TiDB Y Prometheus B2 5[,

6. 3BT http://127.0.0.1:2379/dashboard 1/5[8]TiDB Dashboard T1E, EXIAFF &R root, BHIHZE,
7. 38T http://127.0.0.1:3000 1518] TiDB Y Grafana 2, ZXIAFEF BFIZBRGER A admin,

8. (BN ) BEUENEZ TiFlash 1T,

9. MIRFEMZfE, FIBAUEBEHITUT S BRKFIRES:

2. EHRS

1. &F control+C ${542 _EiRE FAY TiDB BRS
LIRS EHRETRE, BH:IL\)\-Fﬁ_B%\:

tiup clean --all
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=

JE =
TiUP Playground BRIABEAT 127.0.0.1, BRFBINAHE]iA(0], EH 2 EARSZFIHIMNERIAD], BIfE
F --host SEUIEE I 0T <48 E SN B =T /5 [a) /Y 1P,

312 EBEV ERNIEEEFIMEEE

- ERGR: FERAREA Lnux RS, A Tos R/NIITEEIGINVEERE, HIENIEFIMETHEEL K,

KB NBWMASEE Tive FR/MARIMI— vamL X4ERE TiDB E£8f,

3121 EEWIE

EE—AEEEN, BREKGBAREX:

. HFLR cent0s 7.3 UL ERRA
- BITIMER LIS EERM 0], BT T o8 REXRGER

B/\HIAREY TiDB SREFIRTH

=z,
EE

TRAIRFIEAIE 1P 7RG 1P, TESKFREREBET, BEHRIIIRE 1P,

SK1]]| N 1P &

TikV 3 10.0.1.110.0.1.110.0.1.1 B RIFOFE FHR
TiDB 1 10.0.1.1 HiNmOeEBREE
PD 1 10.0.1.1 HilmAeEEREE
TiFlash 1 10.0.1.1 HilmOAeFEEREE
Monitor 1 10.0.1.1 HiAmOeEBREE

BREEVRAEFFIMZTENK:

- BEFZEAEBEENIEY root AR RS

- BREBEN X AP N IESE FRY TiDB R T S BT R IR O

- B &M TiUP Cluster SZ337E x86_64 ( AMD64 ) Fll ARM 2245 2R TipB &£ 8%
- 7E AMD64 ZEM TR, ERIMEFE centos 7.3 LA ERRA Linux IR1EZR %
- FEARM ZEM)R, EBIN{EFT Cent0S 7.6 1810 ARAS Linux IRER 4
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3.1.2.2 LHEERE

=

ES=
{RETLA(E A Linux REEVE—Z@BA P root HFPEREN, CATHELA root B 1,

1. FEFLERTIUP:

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

2. FER2BIMRETE:
EFE:
TiUP BR TG SRR M Shell profile SXFAILENTIR1Z, TERMITUAE source 5281, B
258 ${your_shell_profile} &L} Shell profile SX{FRISEFRIE,

3

source ${your_shell_profile}

3. L TiuP BY cluster 4H{4:

tiup cluster

4. NRVEZEBELRLETIUP cluster, EEE IR :

tiup update --self && tiup update cluster

5. BFIESHEBE, FTEBIT root FAFIAK sshd BRS B E LIRS :

1. {8 /etc/ssh/sshd_config 44 MaxSessions i 2 20,
2. EF‘.:. sshd HE%

service sshd restart

6. BIZFABINEE
ETEMVECERR, WEBEEENM, RN topo.yaml, HM:

« user: "tidb": FRNIEBIT tidb RAAF (EESEMENE ) REEBFMANEPEIE, BNIAEH 22 0%
M8 ssh &R B iR 23

« replication.enable-placement-rules: iZEIX1 PD SEURM{R TiFlash IEEIET1T

« host: IREBEAAREBEENAIIP

FCERRINT
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# # 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:
log.slow-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:

- host: 10.0.1.1
port: 20160
status_port: 20180
config:

server.labels: { host: "logic-host-1" }

- host: 10.0.1.1
port: 20161
status_port: 20181
config:

server.labels: { host: "logic-host-2" }
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- 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

- PITEEERES S

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

« ¥ <cluster-name> RNIZEEEFEM

« S <version> "WRIRBEERA, B0 ve.5.0, FJLAE tiup list tidb AR REBHFISIF
ERZ /Y TiDB AR A

- B -p RNEEZB IV BERZRER

EE:
R ENEITZEAHFIT ssHIAE, BER -1 SREEBHEXEER, -i 5 -p A0E
BYfEA,

ZEEE|E, WAy’ Kroot ZhY, RFEMMERE:

Do you want to continue? [y/N]: vy

Input SSH password:

. BE&EE:

tiup cluster start <cluster-name>

BVIDES::3

« TR MysQLE P, IIRERZR MysqL F P i aT BT iX — S IR,

yum -y install mysql

- iAla) TiDB #MIBEE, BRI AT

mysql -h 10.0.1.1 -P 4000 -u root
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- /(0] TiDB HY Grafana H5#%
18I http://%7Bgrafana-ip%7D:3000 15[0)EE 8% Grafana UE1ET1MH, FKINFAFBFZBIBIIA admin,
« V5i8] TiDB A% Dashboard:
83T http://%7Bpd-ip%7D:2379/dashboard 158 EEB£TIDB Dashboard YE1ZTIME, EKIAFAFPEA root, HHG
s,

- PITU T HSWIASRIEEMNENERHIIR:

tiup cluster list

- MITUA T e S EBREIRINEMAIRS:

tiup cluster display <cluster-name>

313 RREZS

« MNRIRNINIERE YT — & DB ASHMiK SRR

- F3)TiDB SQL IRIE
- TR EIEE TiDB

- MRIFEZTFEEFTIMESRE TiDB T :

- FELERE: (EF Tup SRE TiDB £
- {£FH TiDB Operator £ L 2R TiDB

- MRIFAEFEFA TiFlash fE R EIBR D ITHVRRER SR, RIS TXHE:
- {$F3 TiFlash

- TiFlash &7

3.2 HTAP RIE EFIERT

AIERN BAEIBRIE £ F KL 0B B9 — AR S RIELE S STEL S HFALIR (Hybrid Transactional and Analytical

Processing, HTAP) T EE,

EE:
AIEFEPHTBNERATHRIELEFERIE, FERATEFME, IERZE AP ESIEE, BS
EIRNIRZE HTAP,

3.2.1 EiES

A, (RFEEMN Tos EEAELSESLENITEMSIZErnk SHEHRERSIN S5 R FE5|Eirash B—
LEXTH:
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« HTAP 72512 : 1T7F (Row-store) 5FI7F (columnar-store) BB 712, BMEY, RIFE -4, THEIE
LESZAIE oute IRILMUIL, FUTEN AEL D HTALIE oLar IR MHEEEMIL,

< HTAP BUIBE—EME: FA— OO AEJEMBERERE, kg THE Aap ARHHNESENO,
FEIT Raft BMXRIE T S BIAEIE— M LA RS RIF, TiFlash 81T Multi-Raft Learner B SZAT M Tikv &l
WIE, RS Tikv ZEIRIEIEE — B,

. HTAP BUBFREME : TiKv, TiFlash E[4RFEEPEEARIRINVIEE, fRR HTAP FIRFRE AV O],

« MPPITESIZE: M vs.0 BRARE, TiFlash SIAT 2 HINITEEZRVP, RFDHRZEINHERRARES
HEE. SEMR sQLEE, FILAKIBE 482 HEIRMITATE,

322 KRETRE

ARXHZ R TPC-H BIEEAG, @EidHP—NEIRIZRKARLE i HTAP FUERMENS1EEE, TPc-H B FRER
FRITHIRERSZ 35 ( Desision Support ) M55 Benchmark, EEEAREIIBET, — M EZREDTRAFFTEM
NMAOARRRSERENENFEER, MRFEIRI TPC-H TR 22 £ sqL, FJLBAIAIE] tidb-bench B FF 3K Fi%
TPC-H EMEBA T #F AN £ A & 1815 A LA R E4 1R,

3221 1% FEXEANE

7RI P TipB HTAP THEERT, BFREETIDE FUREWIE EFIERm AT IR /ES Tios RINIAIFR, HITUTHSE
&) TiDB EEE¥:

tiup playground

e
tiup playground ap S PUER FIRIE EF KIS, NERATFEFINE,

3222 ¥ EZIRARUE
BT TSR, 1B —4 TPc-H #UIBE A TR TiDB HTAP IHEE, YNRIRIT TPC-H B3¢, v EEHINIZIHAAE,

EE:
MRGEERAE M ENRIBHITONER, sTELIETEZ ios F; NRMFEERDIRIT
FARMBGE, FTUEE sqLiBREBx TREYEM,

1. ERANTHLYTREEERTA:

tiup install bench

2. ERUTARSEMBIE:
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tiup bench tpch --sf=1 prepare

U@L Finished B, RREIBLERLTEEE,
3. IGTTBAF sqL BRI BEEEMEIE:

SELECT CONCAT(table_schema,'.',table_name) AS 'Table Name', table_rows AS 'Number of Rows',
<> CONCAT(ROUND(data_length/(1024*%1024*1024),4),'G') AS 'Data Size', CONCAT(ROUND(
< index_length/(1024%*1024*%1024),4),'G") AS 'Index Size', CONCAT(ROUND((data_length+
< index_length)/(1024*1024%1024),4),'G"') AS'Total'FROM information_schema.TABLES WHERE
<> table_schema LIKE 'test';

MR AR, —HEMRT /KR, RRH—KRBIFEES 00 H1T (ATHRIER TEMEHLER,
Pt CASERRAV R A AL 8 A sqL SEPRE IR RIRIERIE ).

sql +-----mmmee - e T e R e e + | Table Name |

< Number of Rows | Data Size | Index Size | Total | +--------------- R e e
<> | test.nation | 25 | 0.0000G | 0.0000G | 0.0000G | | test.region | 5 | 0.0000G | 0.0000G

— | 0.0000G | | test.part | 200000 | 0.0245G | 0.0000G | 0.0245G | | test.supplier | 10000

<~ | 0.0014G | 0.0000G | 0.0014G | | test.partsupp | 800000 | 0.1174G | 0.0119G | 0.1293

< G | | test.customer | 150000 | 0.0242G | 0.0000G | 0.0242G | | test.orders | 1514336 |

<~ 0.1673G | 0.0000G | 0.1673G | | test.lineitem | 6001215 | 0.7756G | 0.0894G | 0.8651G |

oy Fmmmm e LT L e e + 8 rows in set (0.06

— sec)

EE—AEHWITWARAZHIERE, HP, test.nation REERIEZ. test.region REMXEE.
test.part KREZHEE. test.supplier REMEFHEE. test.partsupp KRBEEFNZFHEE.
test.customer KRB BHESE. test.orders REITEEE. test.lineitem REELHMAIVEE.,

3223 F3¥: FERITHEZSIEHNIE
HITUATF sQLiE®), ReJUAAR S RERITE ( KSEEUREE ) B Tips AIRIL:

SELECT
1_orderkey,
SUM(
1_extendedprice * (1 - 1_discount)
) AS revenue,
o_orderdate,
o_shippriority
FROM
customer,
orders,
lineitem
WHERE
c_mktsegment = 'BUILDING'
AND c_custkey = o_custkey
AND 1_orderkey = o_orderkey
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AND o_orderdate < DATE '1996-01-01"
AND 1_shipdate > DATE '1996-02-01"'
GROUP BY

1_orderkey,

o_orderdate,

o_shippriority
ORDER BY

revenue DESC,

o_orderdate
limit 10;

53% MEEMENEE, BTFAEEREEHSHZzAIRERZENTTERRARZSITENRENFEERI
Ao BEFUAMEE X )7 1_extendedprice * (1-1_discount) BIF0, 1TEREIRBUIARIMERIIH, FEARGIH,
It EEE 5 HBESEWATER 10 BIERIEEMITE,

3224 FBad: BEHEFRIE

TiFlash SBE R EFHASBTNREY Tikv B3R, {RB]ATE MysQL E FimE TioB ZiXLA T ooL s S EBTER
Bl TiFlash B9R, IBER, TiDBIFEIEEIT MR TiFlash B,

|
No

ALTER TABLE test.customer SET TIFLASH REPLICA 1;
ALTER TABLE test.orders SET TIFLASH REPLICA 1;
ALTER TABLE test.lineitem SET TIFLASH REPLICA 1;

MFEE TiFlash RAVEI SR, BERABAT soLiER:

SELECT * FROM information_schema.tiflash_replica WHERE TABLE_SCHEMA = 'test' and TABLE_NAME '
<~ customer';
SELECT * FROM information_schema.tiflash_replica WHERE TABLE_SCHEMA = 'test' and TABLE_NAME '

<~ orders';
SELECT * FROM information_schema.tiflash_replica WHERE TABLE_SCHEMA = 'test' and TABLE_NAME '

— lineitem';

X LB R

+ AVAILABLE FERRRIZERMA TiFlash BIAR B A, 1 KRATH, o KRARITH, BIXRESTHTAZER
Z:E'EQRO
. PROGRESS FERXEREISHE, 1£0.0~1.0 208, 1/XE TiFlash BIAEBEZRRE .

3225 ZEs¥: R HTAP BRI D HTELIE
BIRWITE 3 DHRY sQLiBR), {REJLARSZ TiDB HTAP BUTRIR,

WFEIZT TiFlash BIASAIZR, TiDB AMLBSBEMBIBANMEIEERERSER Tiflash BIE, NEEELMER
JEIE T TiFlash BIAS, BTUA{EH desc 8f explain analyze 1EA], 5I40:
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explain analyze SELECT
1_orderkey,
SUM(
1_extendedprice * (1 - 1_discount)
) AS revenue,
o_orderdate,
o_shippriority
FROM
customer,
orders,
lineitem
WHERE
c_mktsegment = 'BUILDING'
AND c_custkey = o_custkey
AND 1_orderkey = o_orderkey
AND o_orderdate < DATE '1996-01-01"
AND 1_shipdate > DATE '1996-02-01"'
GROUP BY
1_orderkey,
o_orderdate,
o_shippriority
ORDER BY
revenue DESC,
o_orderdate
limit 10;

YNRLEER P ExchangeSender FlI ExchangeReceiver £, RHEA Mpp B4R,
Itoh, fREE] B E BANE RIS M EEREB R EH TiFlash 512, 1FI15ESIHER 1i0B 1328 TiFlash,
{RE] AN EE R BV B 1B E RN E 1T EE,

323 REES

A

. TiDB HTAP FZZSZEHY
« SRANIRZE HTAP
« {&F TiFlash

33 SQLEAIRE

R INERE TioB SEBf 2 f5, {ERILATE TiDB RHIT SQLIBAI T, [EJ TiDB A MysqQL, TRB]LBAERA MysqQL & Fif
EiE TR, FHEHASLUE N TRIUEENIT MysqQL iBF],

soLE—IJFIIMIES, ERMIEEAFPSHIEERENAN.,. EERE—MBERIES, FREARIESH
RESHITE, AENBEAR sqL #F. TER sQUiBAFIR, £ 108 sqL 1EEIF#E
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sQU B @R RIBIAL RIS A LA T Y 4 A ERS :

+ DDL (Data Definition Language) : %QTEE)‘UE%, Fﬁ%fﬁ)‘(%ﬂ&rﬁw?ﬁ, ’F':’.}Efi\ 45E\ ?ﬂ%ﬂ%’?%l%o
+ DML (Data Manipulation Language): WIBRIEES, RARBENLSHEXMIER.
-mummmmm@wm:ﬁﬁéﬁﬁﬁ,%%Eﬁ%ﬁ%#ﬁﬁmﬁio

- DCL (Data Control Language): FUIBIZFNES, AXRTE XA ENNLZ LK,
E A oDLIEERW R (R, FR5IF) BEIEE. BHEFIMER, RIS 5 BIR CREATE, ALTER F1 DROP,

332 BE. CIEMMIREERE

TiDB 1B FAY Database L E L ENIBE, PILMAARRIMESIENRIVES.
fSEF SHOw DATABASES BRI BB R LGP EIRESIZR:

SHOW DATABASES;

{ERRJI mysql FIEIRE

USE mysql;

fS8F3 sHow TABLES iBRIBEBIIBERIFER. FIU0:

SHOW TABLES FROM mysql;

{85F3 CREATE DATABASE iBAIBIEREIEE, B/AWT:

CREATE DATABASE db_name [options];

BN, ZEEIE— BRI samp_db BIEUEE, s[{ERATIERD:

CREATE DATABASE IF NOT EXISTS samp_db;

AP0 IF NOT EXISTS BIBALEA R,

{&EF9 DROP DATABASE iEA)MIFRENIERE, HI4N:

DROP DATABASE samp_db;
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333 G, EEFMRRE

{88FH CREATE TABLE iBRIGIERR, 1BEZWT:

CREATE TABLE table_name column_name data_type constraint;

flan, ZEIE—NBH person BIR, BIERS. BF. EHFFE, AIEAMTIED:

CREATE TABLE person (
id INT(11),
name VARCHAR(255),
birthday DATE
)i

fS8F3 sHow CREATE iBRIEEERIER), Bl oL, HI40:

SHOW CREATE TABLE person;

{§EF DrOP TABLE iEAIMIFRZR, HI40:

DROP TABLE person;

334 GlIE., EFMMERZESI

o BERTIRZES|P EAER, WFEARME—F5, B8R CREATE INDEX 3% ALTER TABLE iBAJBIEEE
5, w0

CREATE INDEX person_id ON person (id);

B

ALTER TABLE person ADD INDEX person_id (id);

WFEME—IZI, SJABIEMEE—RS], Fli0:

CREATE UNIQUE INDEX person_unique_id ON person (id);

B

ALTER TABLE person ADD UNIQUE person_unique_id (id);

fSEF8 sHow INDEX 1BR)EERMNEFIBE RS :

SHOW INDEX FROM person;

{8EF9 ALTER TABLE BY DROP INDEX iBA)RMIPRZS|, 5 cREATE INDEX iEA)ZE{N, DROP INDEX tHBJUAHR A ALTER
<> TABLEiB@), f5lu0:

DROP INDEX person_id ON person;
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ALTER TABLE person DROP INDEX person_unique_id;

T8 DDLIRERRES, EMITo0LE, REENWN commIT 54,

H AR oML IHEER I RICRAVITIE, (ECRFNMBR, XTRIAYES<S 53 B2 INSERT, UPDATE F DELETE,

335 iCEAVIEMRK

{E£F3 INSERT IBA) A RABARICR. FHIa0:

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

{£F INSERT IBAIARABA B SN FERBIENIRICE, FIH0:

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

{5 F3 UPDATE 1B A) AR MEINRICRIVER N FEREUIE, HIa0:

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

£/ DELETE 1BRI[@RAMBRIBHRICTK, FlU0:

DELETE FROM person WHERE id=2;

7EE: UPDATE 0 DELETE I2F AN R AT WHERE iLiE A B & RIFITIRE,
DQL BIBEBRBES RN — I RISIMNRIPRZHEENKIET, BERISHALMZLAR,

336 EEHIE

{EF SELECT BRI RRALKIE, FIu0:

SELECT * FROM person;

7 SELECT AN EEE\ISIE, FIan:

SELECT name FROM person;

1 rows in set (0.00 sec)

{8 WHERE F 8], WAIBICREITRENSRHNHEEEERE, FIgl:

SELECT * FROM person WHERE id<5;

FE A ocL IHEER CIZSMIFRAF, XA IRRIEE,
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337 BIE. RAFIMERAF

{63 CREATE USER IBRIBIZE— N F tiuser, ZREJ 123456:

B’ PingCAP

CREATE USER 'tiuser'@'localhost' IDENTIFIED BY '123456';

ERNEF tiuser RIAEREUIEE samp_db WAYZR:

GRANT SELECT ON samp_db.* TO 'tiuser'@'localhost';

BiEAF tiuser BIRR:

SHOW GRANTS for tiuser@localhost;

MR~ tiuser:

DROP USER 'tiuser'@'localhost';

5

3.4 HTAPRAIRZRIERE

AN BN H—TIRRZFHER TiDB EL T S 574 7 T /L IB (Hybrid Transactional and Analytical Processing,

HTAP) LHEE,

=z
3 .
PE =

WNERARXT TiDB HTAP THEEE A A TR, HFEWRIXAMKIE, BSHHRELF Hiar,

ZRIE T #E TiDB 7E HTAP IR FRVARZEM S HTAr BERIZR, BIEME FTEAEIIM (B 15 28 ),

IR RERNFEISE, WFTHFAN HTAP BRAT, BEATHXXEARR,

3.4.1 HTAPERHIZS

TiDB HTAP B] BN B Rl B E BURAEFF R, BEEHMXIENE, SIMENKRIEKRTLEES, AL

HIFEAE N ERISERT T,
MU TFR=F HTArP BELE 7R

- RERHTR

=¥ Tios MATFHELSKNOMAIRFES IR, FRARIRFERHE—AD, Tos FEHIR

Bl S5 R BLE R AR LIRS |,
- SERIALIEL =R

4% Tiog N A FEANAL IR RE, Tios RRIERENLRARANWBIESENIE, ERFIRESH

EBIEIRS 5 81 &M,
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- BRI R

=¥ Tios A TFHUIBRFIRIZRES, o FABERRAIULEERBIBEUSENRECER, AR
Bl ZEIF K,

MNRETHREZXT TDBHTAPIZRIER, 1BEIH rPingcAp ENAXF HTAP BITEE,

3.4.2 HTAP Z2#%

fETio A, EEAELESLIENITFMESIZEiv SEESROITIZROIITFHESIZEnrash BiFE, BEE
&, REE—-HE,

BZREMER, BESETDB HTAP ILAZEM,

343 HTAPIFIEES

TERNIRZ TiDB HTAP INEERT, BIKIERAVEIEIARERE TioB AR MAVEIBE S #5128, KREBURIZS 1ooT)
T, #EFFER TiFlash MPP /E Jg HTAP FOEE S Z, Tispark FEAMEAE,

* TiFlash

- MNRBEZZRE TiDB LEHE [ REFE TiFlash TR, BERY B TiFlash TR FRITRETIE Tios &8
R0 TiFlash P &,
- AR AR ERE TiDB B, BERTIUP Z3E Tios £, HESAR/NRINVERM £, BEIEN TiFlash
FRFMERH,
- FERTEGN{NIESE TiFlash TT = ERT, BEEATLFSG5:
* YRV ZIZE A oLTP J9E, MERE AT Ad hoc OLAP iT &, BEIBE 1 A3KJLA TiFlash P EH
SFEEEMINEME,
* ol IEEHEN T R Vo TEHEENE, B4 TFesh TREXEARSHBZERATITE, X
¥¥ TiFlash EEBE R SCEIA (UL MEROT R BE /. TiFlash P S5 20 2 N R 1B HA 135 A9 14 BEFN I 52 B (8] i
%0
* Houte FUEBFHERSH (FIINB AR EFHEE T AT/ ), BFMEFBEHENEA
BENEPRR, WEBTKV 5 TiFlash Z 8] 10 SR AEBHRT, EBESFEIEENS, AT TiFlash
TEHMS5 o TEEEREXRIELZEXRR, EEREERZFAKTIART SRE,

* TiSpark

- NSRRI S EEZET spark HITHHT, 1BEBE Tispark, ERE IR, B8 Tispark A1/,

3.4.4 HTAP B ESE

TiFlash BB R EHANSENRTHIE, REEEEFTERT E TiFash FHRIER, 1BEG, TioB FEIEWMN
B4 TiFlash B4,

- YN mios LB B IR, BAEBAIEER tios, FIHFESHLEIRE,
- MR s FHPELBEN LHEELTRIKIE, trash BETHMEHASENELTHIE, MEEFNE

EBERTHR, 1EBEBESREH TiFash,
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https://pingcap.com/zh/blog/?tag=HTAP
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3.4.5 HTAP EIEALIE

fEF TioB A, {RRFBHA SQUIBRIHITEWHEBAER, WFEIET TiFlash BIARAIZR, TiDB RMRFERIIRIAL
LEEHRERRENRITAR,

R
Tiflash B9 Mpp BRNERNINFF/B, ST squIERIRY, TiDB RET (L 28 BENFIBRHIE R R E A
mpp LT,

- WNFEXM Mrp 1T, BB RALEtidb _allow mpp BIEIRE H OFF,

- AN sEEIERE TiFlash B9 MPP IRTLRITEE, B R G L Etidb_allow_mpp Fltidb_enforce_mpp
HEIZE 7 ON,

- NFEEF 0B BEIEE Mrp BIUHIT, (REILAUET expLAN BRI EFE R EEMNIT
%, NER ExPLAIN {BA)AYLE R H I ExchangeSender F ExchangeReceiver &+, Z<BH MPP
BEX.

3.4.6 HTAP £RENAIR
7ETioB FUERILIER, PIBLEFELA T AR Tios £ G TR AFEE LR,
+ TiDB Dashboard: BEHEHEBEMZITHN, AR IEERENHNHEBTH, #4407 BENKRKL sqL
BRINMITER.
o WEIEZ G (Prometheus & Grafana): B TiDB 5285 =404 ( BF& PD, TiDB. TiKV, TiFlash, TiCDC, Node_exporter )

FRXEESE,

WNEEEE TiDB F TiFlash EEEFHIREMMFNAIR TS IE, BERTIOB SEEFR A NFOTIFIash HRZEFLN,

3.4.7 HTAP BYFEiZHT
7E(EF TioB AL FE P UNRIBR o), BESHAT X!

- DiTEER

- EERRARRRZHER

« TiDB EEEFENFEIZ 1T
« TiFlash & Ul [a) @

Rtz 9, REICATE Github Issues ETEE— Issue R IBIDIEA, BN TE AskTUG IR {REY (TS0,

348 REREEZ

- NREEFE TiFlash hRAS, TiFlash EERERRLTR, BSHTiFlash EEEHTLE,
- NRFBERIREA TiFlash TR, BSR4 TiFlash T 5.
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https://github.com/pingcap/tiflash/issues
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4 NMAAXR

41 FEREBFMERRE
AKX B HNBAREFALXEMRER, WRIRN TiDB ASPRIBRME, FELES 52 tios WH LR, 4
A i{E [F]1% TiDB Kernel Development Guide RIXKEXE Z TiDB X EE,

AFAFRRANEEER Tios RGEME— N, FEEREER tios HAiE] 7] g2 AR AR FTRERIBRIRY
B]&, FEt, FEFEIZLETTEZE, BINMREITIEI%0s BEERIE EFER.,

tESh, fRE R LB LRI AZ 20 F =) e 820 TiDB sQL FF R FELLIRTE,

41.1 TiDB B

ERFaER TioB Z/l, (RFE THE—LLXT 1o BIREN —LEZE T FHLH]:

- FizTos ESMER TR OB MESEFANRNEENNAALAEFRESNSESHAEENATR
EFRFEETHNESI.

- FI)RBELIRIZ 0B B SRR, THME o8 SN BIRES IR OAG REME,

- THRNRERS o REMAI.

4.1.2 TiDB BEEHFI
TDB ZHFNHAES, MARHFIMNELEEENELHMESIRN, Ti0B HETRARIIARA EMEZELR,
IXIEARTE TiDB B EZ A F] MG E G SRR B EURE @0: mysQL) BE—H,

{RETLA(EFIBEGIN FF/R —ANE %%, =X F(EH BEGIN PESSIMISTIC EXMIIBEAF B —NEMES, {EH BEGIN
<~ OPTIMISTICEXHEEAB—IMNEMES, e, FEHovvT ZRES, sfEARrRoOLLBACK B;RE

=

TiDB & JI/R{RIE BEGIN FFUAZ! coMMIT 3 ROLLBACK £5 SR [B]FVET BB TR F1E, EN7EXE e EIEa 23
I, SEREBEM, FHCAMRIE(RTER A & ErEREUE — 3,

ERANBRRINES R4, FERARERE, BRERRNESHRREFTENARERF ] CAERILEE
comnIT iIBAPMREIMFTE iR, MRANEENAREFMALE, BEREREMNES.

413 NEAEFSTBREMAT

TiDB ;R EFRE MysQL MY, TiDB SZFFKZ 20 mysqL BUIEIE R HF1E, ELEKERSHY MysQL B EER S TiDB 3R
H. MRRHINAEFERNIES T PingCAP WE F7EEC, IBAEIIFER mysQL NEFiInkE. EiY, thal
SKilh 2 09 =73 B4R B E 52 F5 Tios RIE R,

[ElJ5 TiDB FE MysQL BMY, BIRE mysqLiBiE, EILEXS 8523F MysqL B9 orM 3R 7 TiDB,
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414 ¥ RERIE

- PERFIA

« IEFRIRENTY ORM HEZE
- E#E i

- BUBEERERIT

- BUBSA

« BUBIREY

- BE

. i1t sqL tERE

- R~EFER

42 BEFIA

4.2.1 {$F83 TiDB Serverless §4 %2 TiDB £E8%

AETENBUNF RSN FFAER 10, {R4E/EH TiDB Cloud BIEEFF BEN— TiDB Serverless 5£8%, {#H
TiDB SQL E i, IALUE. FEEIGMRBIFEFF1RENH 38,

EMEZEARMITEYN B8 TioB, BRI Z5) TiDB,

4211 5515 : BIE TiDB Serverless EEB%

1. SNRIREKRIAE TiDB Cloud MRS, BSEELLIEM.
2. {EFA{REY TIDB Cloud TKEEF,
ExE, BEAFEA Clusters T1H,

3. WFHFUEMBVEF, TiDB Cloud BT I IREIEE — 4 TiDB Serverless 28 Clustero, {RE]LAERIXNEKIA
SEEIRITEEIRIE, theILABITEIR—NEARY TiDB Serverless £ &%,
YNR(FRAECIZE — N EHY TiDB Serverless S28¥, B 1TUA TIR/E:
1. 815 Create Cluster,

2. Create Cluster GTEIFAINIEE Serverless, fRA] EMRIBFZIECRERERI. EEFIAK, ARRTE Create,
{/REY TiDB Serverless BEBHIF T 30 W FBIETTEE,

4. RELBIRERRM, EARHEHRIE, AEREH LA Connect I, BHIEREIEE,

5. EWIEER, ERAFEENERANMRERAARTNRLMERFHE, TEERIEHNT R
A mysQL & Fim Ja il

6. M Create password £ RFEN ERD, £RNBBASERER, AEEZHEEERE. IREEIRE
root BAH5, {RIGTCIEIEIERIEERE,

FE
TEIE 1% TiDB Serverless SE8ERY, (A ELAFBMLEFIRHERESISBERF R, K
BJ BATE TiDB Cloud FI P BRIZ FIRSESEE.
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4212 B2 EIEDIER

1. BERTREWSQLEFiR, BEFRECHIRIERSZ, RUTSELRER,
WF macos ERER LR, UNRIRIZBZLE Homebrew, TEEE Homebrew B MBI TELE,

brew install mysql-client

ARRTEMNGLITHEF, SRUTER:

mysql-client is keg-only, which means it was not symlinked into /opt/homebrew,

because it conflicts with mysql (which contains client libraries).

If you need to have mysgl-client first in your PATH, run:
echo 'export PATH="/opt/homebrew/opt/mysql-client/bin:$PATH"' >> ~/.zshrc

For compilers to find mysql-client you may need to set:
export LDFLAGS="-L/opt/homebrew/opt/mysql-client/lib"
export CPPFLAGS="-I/opt/homebrew/opt/mysql-client/include"

BIETEANLT (SFLTRALESIASEAR X, BLaa<iTHt g )

echo 'export PATH="/opt/homebrew/opt/mysql-client/bin:$PATH"' >> ~/.zshrc

FeRfE, EMZEEXH (B0 ~/.zshrc), FIIE MysqL BEFIRRBRTRMIN:

source ~/.zshrc

mysql --version

MEA S IR ANCA T av5a L :

mysql Ver 8.0.28 for macos12.0 on armé64 (Homebrew)

WF Linux RIEZR S, TEUEA centos 7 Afl:

yum install mysql

FThE, BRIE vysQL BEFIHRERRRMIN:

mysql --version

HAR SRR ANCA T A% -

mysql Ver 15.1 Distrib 5.5.68-MariaDB, for Linux (x86_64) using readline 5.1

2. BITSH 1 THIRERNERFN R,

mysql --connect-timeout 15 -u '<prefix>.root' -h <host> -P 4000 -D test --ssl-mode=
<> VERIFY_IDENTITY --ssl-ca=/etc/ssl/cert.pem -p
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=

JE =

« TE3%E$E TiDB Serverless EEBERY, WATVEFR TLS 1E IS,
- WR(RTEEREENIBZ[C)E, B]|9]i%E TiDB Serverless EEBt LT £1EIE RKIKXEBESEE,

3. IBE#, TRER.

dit

4213 FE3H: BITSQL

24%35 1T — T {/R1E TiDB Cloud _EHYRYEE—4N sqQL I

SELECT 'Hello TiDB Cloud!';

RFE XL

NRIREISEPR%E H SRR — 3, RRIFELETE DB Cloud LRINMIZIT T sqL iBA),

422 {EF TiDB HIIEMIZNE sqL
AEIE B ENA DB HYIEMIERE sqL BER A%,

4221 TEFRZEI

BWRMELERED Tios 58, HARER, §SE (LM 108 Serverless 1972 TiD E2E£R I — 4 TiDB Serverless
=8

4222 BARSQLIRME

3+ ::z.
PE =

e #55| AFF EIL B TiDB XiHRAIsoL EARIF, (RAIEZRAIEILSUEREESE. RA
B9 sqL BARRIEESR.

FYINERE TiDB EEBEZ T, {ERJUATE TiDB HHITSQLIER) T, [EJ TiDB A MysQL, 1RA] BAERE MysqQL B F ik
EEZ DB, FERZSEE R T I ABEIENIT MmysqQL iBE],
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https://docs.pingcap.com/tidbcloud/secure-connections-to-serverless-tier-clusters
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sQLER—T1FEIMES, ERMIEERFERREEREN AN, EERR—WERIES, FREARIESH
RBEEEITIE, ASENBEERR squiRfF, TTER sQuIBRIIR, S0 s sqL IEEFH,

+ DDL (Data Definition Language): #BENIES, FAREXBIBENSR, BFEE. R ABEMREI|E,
+ DML (Data Manipulation Language): #UIBIR{EIES, FRREFMUSZHEXIICE,
-mummmmmmwm:ﬁﬁéﬁﬁﬁ,%%Eﬁ%ﬁ%#ﬁﬁmﬁio

» DCL (Data Control Language): #IBIEHIES, FXRTE XI5RINEFMZ2E 5,

ez, EENA oM Fl oL, BIRIRIRMEFIESHAEERES, HRIHAIERQL EAEFEL TIDB SQL
BEFRREESER.

4224 DML BURBIRIFIES
BIBIRIEIE S P] TR BUBRIIEMICY.,
fSEF3 INSERT 1BAIAFRNIBEARICR, F1U0:

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

R INSERT IBAIARABA B SN FERBIENIRICK, FI9l:

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

{£ /3 UPDATE 1B A AR NECARICRAVER D FEREXIE, Ian:

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

{8/ DELETE 1BRI[@RAMBRIBHRICTK, FlU0:

DELETE FROM person WHERE id=2;

=z

=1
UPDATE F1 DELETE IREUN R NG wHERE 1T iR A4 B @ RFITIRE,

4225 DQLIIEEEIES
BWIEBHES RN I RISNIRPEREBENHIRT, BERLSHALHNZONE,
fEF8 SELECT IBAIN R RAEUIE, a0

SELECT * FROM person;
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https://pingcap.github.io/sqlgram/
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£ sELECT [REMN EEEWHTIR, Fla0:

P PingCAP

SELECT name FROM person;

1 rows in set (0.00 sec)

£ wHERE 78], WATRICRETRSNSRHNMHEEERMD, FIa0:

SELECT * FROM person WHERE id < 5;

43 TBIRERF

4.3.1 TiDB [ Golang BB & CRUD N FHTEF

A4S R R AN{A]{E A TiDB F Golang SR H)iE — MBI & HY crRUD N TR,

EE:
W (FE A Golang 1.16 WA L HR AT TiDB BN FFEFHIRE.

4311 214 Boh{REY Tips E£EEF
RGN B Tios EBBIN G iE.
BIZE TiDB Serverless EEB%,

R CABRE — A HEiMi i TioB SREFERIETVRY TioB SREE. 1FHAT IR,

- EREAHEMIL TiDs B
. EREIFL TiDB FEEE

BT cit WMECERNFALIME: WA
MRS B RS, FiEd nue SEMINER,
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4312 ZF2¥: FKEULH

git clone https://github.com/pingcap-inc/tidb-example-golang.git

YHIFRBRELSGTRITHY Golang ORM J7 GORM,  LEALIG A vi.23.5 B A3 1T BR,
HR—AATFER B ESHTEE util, REUTKBER:

package util

import (

"gorm.io/gorm"

// TiDBGormBegin start a TiDB and Gorm transaction as a block. If no error is returned, the
<> transaction will be committed. Otherwise, the transaction will be rolled back.

func TiDBGormBegin(db *gorm.DB, pessimistic bool, fc func(tx *gorm.DB) error) (err error) {
session := db.Session(&gorm.Session{})
if session.Error != nil {

return session.Error

if pessimistic {

session = session.Exec("set @@tidb_txn_mode=pessimistic")

} else {
session = session.Exec("set @@tidb_txn_mode=optimistic")
}
if session.Error != nil {
return session.Error
¥
return session.Transaction(fc)
b
HEANBEF gorm :
cd gorm
BHREMMTR:

F—— Makefile

F—— go.mod
F—— go.sum
L—— gorm.go

HA, gorm.go & gorm XNRGIFZFAIER, EH gorm BY, 1EETF go-sql-driver/mysql, gorm ik 1 I EE
&R, ARMIEEZERNAT, HEFRTREMERIE, W Automigrate, BEARITHRAY cRUD &, RABIE
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LT RBBE.

Player BUIRLMIAR, FHBIBERETIZF ARG, Player B NEMERYINE player REV—NFEL, AR
F go-sql-driver/mysql, gorm i Player ZIEBLEMER I T L8 corm IRIBEZSHMEE, IOIATHLUD “gorm: "primaryKey
< ;type:VARCHAR(36);column:id"" M;EfE, FISRIETRMETI XA,

package main

import (
n fmt n

"math/rand"

"github.com/google/uuid"
"github.com/pingcap-inc/tidb-example-golang/util"

"gorm.io/driver/mysql”
"gorm.io/gorm"
"gorm.io/gorm/clause"

"gorm.io/gorm/logger"

type Player struct {
ID string “gorm:"primaryKey;type:VARCHAR(36);column:id""
Coins int ‘gorm:"column:coins"®

Goods int “gorm:"column:goods""

func (*Player) TableName() string {

return "player"

func main() {
// 1. Configure the example database connection.
db := createDB()

// AutoMigrate for player table
db.AutoMigrate(&Player{})

// 2. Run some simple examples.

simpleExample(db)

// 3. Explore more.
tradeExample(db)
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func tradeExample(db *gorm.DB) {
// Player 1: id is "1", has only 100 coins.
// Player 2: id is "2", has 114514 coins, and 20 goods.
player1 := &Player{ID: "1", Coins: 100}
player2 := &Player{ID: "2", Coins: 114514, Goods: 20}

// Create two players "by hand", using the INSERT statement on the backend.

db.Clauses(clause.OnConflict{UpdateAll: true}).Create(player?)
db.Clauses(clause.OnConflict{UpdateAll: true}).Create(player2)

// Player 1 wants to buy 10 goods from player 2.

// It will cost 500 coins, but player 1 cannot afford it.
fmt.Println("\nbuyGoods:\n => this trade will fail")

if err := buyGoods(db, player2.ID, player1.ID, 10, 500); err == nil {

panic("there shouldn't be success")

// So player 1 has to reduce the incoming quantity to two.

fmt.Println("\nbuyGoods:\n => this trade will success")

if err := buyGoods(db, player2.ID, player1.ID, 2, 100); err != nil {
panic(err)

}

func simpleExample(db *gorm.DB) {
// Create a player, who has a coin and a goods..
if err := db.Clauses(clause.OnConflict{UpdateAll: true}).
Create(&Player{ID: "test", Coins: 1, Goods: 1}).Error; err != nil {

panic(err)

// Get a player.

var testPlayer Player

db.Find(&testPlayer, "id = ?", "test")
fmt.Printf("getPlayer: %tv\n", testPlayer)

// Create players with bulk inserts. Insert 1919 players totally, with 114 players per batch.

bulkInsertPlayers := make([]Player, 1919, 1919)
total, batch := 1919, 114
for i := 0; i < total; i++ {
bulkInsertPlayers[i] = Player{
ID: uuid.New().String(),
Coins: rand.Intn(10000),
Goods: rand.Intn(10000),
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if err := db.Session(&gorm.Session{Logger: db.Logger.LogMode(logger.Error)}).
CreateInBatches(bulkInsertPlayers, batch).Error; err != nil {

panic(err)

// Count players amount.

playersCount := int64(0)
db.Model(&Player{}).Count(&playersCount)
fmt.Printf("countPlayers: %d\n", playersCount)

// Print 3 players.

threePlayers := make([]Player, 3, 3)

db.Limit(3).Find(&threePlayers)

for index, player := range threePlayers {
fmt.Printf("print %d player: %+v\n", index+1, player)

func createDB() *gorm.DB {
dsn := "root:@tcp(127.0.0.1:4000)/test?charset=utf8mb4"
db, err := gorm.Open(mysql.Open(dsn), &gorm.Config{
Logger: logger.Default.LogMode(logger.Info),
»
if err != nil {

panic(err)
return db

func buyGoods(db *gorm.DB, sellID, buyID string, amount, price int) error {
return util.TiDBGormBegin(db, true, func(tx *gorm.DB) error {
var sellPlayer, buyPlayer Player
if err := tx.Clauses(clause.Locking{Strength: "UPDATE"}).
Find(&sellPlayer, "id = ?", sellID).Error; err != nil {

return err

if sellPlayer.ID != sellID || sellPlayer.Goods < amount {
return fmt.Errorf("sell player %s goods not enough", sellID)

if err := tx.Clauses(clause.Locking{Strength: "UPDATE"}).
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Find(&buyPlayer, "id = ?", buyID).Error; err != nil {
return err

if buyPlayer.ID != buyID || buyPlayer.Coins < price {

return fmt.Errorf("buy player %s coins not enough", buyID)

}
updateSQL := "UPDATE player set goods = goods + ?, coins = coins + ? WHERE id = ?"
if err := tx.Exec(updateSQL, -amount, price, sellID).Error; err != nil {
return err
}
if err := tx.Exec(updateSQL, amount, -price, buyID).Error; err != nil {
return err
}
fmt.Println("\n[buyGoods]:\n 'trade success'")

return nil

»

85 go-sql-driver/mysql BY, B 5E# AB R sqldriver:

cd sqgldriver

BREMINTAR:

F—— Makefile

F—— dao.go

—— go.mod

F—— go.sum

F—— sql

| L—— dbinit.sql
F—— sql.go

L—— sqldriver.go

HA, dbinit.sql HEIERVB(LIER]:

USE test;
DROP TABLE IF EXISTS player;

CREATE TABLE player (
“id® VARCHAR(36),
‘coins’ INTEGER,
‘goods® INTEGER,
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PRIMARY KEY (“id")
),

sqldriver.go /& sqldriver IXANREIFRFRIER, EHRTiDB 5 MysqQL thNERE, ELk, FEYEMNL— mysaL
IXEIEIEIR db, err := sql.Open("mysql™, dsn), CALLZEIEZE|TiDB, FEESE, 1AM dao.go FRI—ZRIITS
%, FAREBERENSR, #ITIBMAESFIRE,

package main

import (
"database/sql"
"fmt"

"github.com/go-sql-driver/mysql"

func main() {
// 1. Configure the example database connection.
dsn := "root:@tcp(127.0.0.1:4000)/test?charset=utf8mb4"
openDB("mysql", dsn, func(db *sql.DB) {
// 2. Run some simple examples.

simpleExample(db)

// 3. Explore more.
tradeExample(db)
»

func simpleExample(db *sql.DB) {
// Create a player, who has a coin and a goods.
err := createPlayer(db, Player{ID: "test", Coins: 1, Goods: 1})
if err != nil {

panic(err)

// Get a player.
testPlayer, err := getPlayer(db, "test")
if err != nil {
panic(err)
}
fmt.Printf("getPlayer: %+v\n", testPlayer)

// Create players with bulk inserts. Insert 1919 players totally, with 114 players per batch.

err = bulkInsertPlayers(db, randomPlayers(1919), 114)

if err != nil {
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panic(err)

// Count players amount.
playersCount, err := getCount(db)
if err != nil {
panic(err)
}
fmt.Printf("countPlayers: %d\n", playersCount)

// Print 3 players.

threePlayers, err := getPlayerByLimit(db, 3)

if err != nil {
panic(err)

}

for index, player :

range threePlayers {

fmt.Printf("print %d player: %+v\n", index+1, player)

func tradeExample(db *sql.DB) {
// Player 1: id is "1", has only 100 coins.
// Player 2: id is "2", has 114514 coins, and 20 goods.
player1 := Player{ID: "1", Coins: 100}
player2 := Player{ID: "2", Coins: 114514, Goods: 20}

// Create two players "by hand", using the INSERT statement on the backend.
if err := createPlayer(db, player1); err != nil {
panic(err)
}
if err := createPlayer(db, player2); err != nil {

panic(err)

// Player 1 wants to buy 10 goods from player 2.

// It will cost 500 coins, but player 1 cannot afford it.

fmt.Println("\nbuyGoods:\n => this trade will fail")

if err := buyGoods(db, player2.ID, player1.ID, 10, 500); err == nil {
panic("there shouldn't be success")

// So player 1 has to reduce the incoming quantity to two.
fmt.Println("\nbuyGoods:\n => this trade will success")
if err := buyGoods(db, player2.ID, player1.ID, 2, 100); err != nil {

panic(err)
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func openDB(driverName, dataSourceName string, runnable func(db *sql.DB)) {

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

panic(err)
}

defer db.Close()

B’ PingCAP

runnable(db)

¥

feia, fHR—1TATEE o FSMNITAEE uil, EUTRBERA:

package util

import (
"context"
"database/sql"

)

type TiDBSqlTx struct {
*sql.Tx
conn *sql.Conn
pessimistic bool

}

func TiDBSqlBegin(db *sql.DB, pessimistic bool) (*TiDBSqlTx, error) {

ctx := context.Background()
conn, err := db.Conn(ctx)
if err != nil {

return nil, err

b
if pessimistic {

_, err = conn.ExecContext(ctx, "set @@tidb_txn_mode=?",

} else {
_, err = conn.ExecContext(ctx, "set @@tidb_txn_mode=?",
}
if err != nil {
return nil, err
}
tx, err := conn.BeginTx(ctx, nil)
if err != nil {

return nil, err
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https://github.com/pingcap-inc/tidb-example-golang/tree/main/util

return &TiDBSqlTx{
conn: conn,
Tx: tx,
pessimistic: pessimistic,
}, nil

func (tx *TiDBSqlTx) Commit() error {
defer tx.conn.Close()

return tx.Tx.Commit()

func (tx *TiDBSqlTx) Rollback() error {
defer tx.conn.Close()
return tx.Tx.Rollback()

B’ PingCAP

£ dao.go REX —RINBIBHNIRIESE, ARWREBIBHEAGEN. IUERRGFHMNZOLED,

package main

import (
"database/sql"
"fmt"
"math/rand"

"strings"

"github.com/google/uuid"
"github.com/pingcap-inc/tidb-example-golang/util"

type Player struct {
ID string
Coins int

Goods int

// createPlayer create a player

func createPlayer(db *sql.DB, player Player) error {

—_

return err

// getPlayer get a player
func getPlayer(db *sql.DB, id string) (Player, error) {

var player Player
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rows, err := db.Query(GetPlayerSQL, id)
if err != nil {
return player, err
¥
defer rows.Close()

if rows.Next() {
err = rows.Scan(&player.ID, &player.Coins, &player.Goods)
if err == nil {
return player, nil
} else {
return player, err

return player, fmt.Errorf("can not found player")

// getPlayerByLimit get players by limit
func getPlayerByLimit(db *sql.DB, limit int) ([]Player, error) {
var players []Player

rows, err := db.Query(GetPlayerByLimitSQL, limit)
if err != nil {

return players, err
}

defer rows.Close()

for rows.Next() {
player := Player{}
err = rows.Scan(&player.ID, &player.Coins, &player.Goods)
if err == nil {
players = append(players, player)
} else {

return players, err

return players, nil

// bulk-insert players
func bulkInsertPlayers(db *sql.DB, players []Player, batchSize int) error {
tx, err := util.TiDBSqlBegin(db, true)
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if err != nil {

return err

stmt, err := tx.Prepare(buildBulkInsertSQL(batchSize))
if err != nil {

return err
defer stmt.Close()
for len(players) > batchSize {
if _, err := stmt.Exec(playerToArgs(players[:batchSize])...); err != nil {

tx.Rollback()
return err

players = players[batchSize:]

if len(players) != 0 {
if _, err := tx.Exec(buildBulkInsertSQL(len(players)), playerToArgs(players)...); err !=

— nil {
tx.Rollback()
return err
}
}
if err := tx.Commit(); err != nil {
tx.Rollback()
return err
}
return nil

func getCount(db *sql.DB) (int, error) {
count := 0

rows, err := db.Query(GetCountSQL)
if err != nil {

return count, err

defer rows.Close()

120




if rows.Next() {
if err := rows.Scan(&count); err != nil {

return count, err

return count, nil

func buyGoods(db *sql.DB, sellID, buyID string, amount, price int) error {
var sellPlayer, buyPlayer Player

tx, err := util.TiDBSqlBegin(db, true)

if err != nil {
return err
¥
buyExec := func() error {

stmt, err := tx.Prepare(GetPlayerWithLockSQL)
if err != nil {
return err
}
defer stmt.Close()

sellRows, err := stmt.Query(sellID)
if err != nil {
return err
}
defer sellRows.Close()

if sellRows.Next() {

if err := sellRows.Scan(&sellPlayer.ID, &sellPlayer.Coins, &sellPlayer.Goods); err !=

— nil {

return err

i
sellRows.Close()

if sellPlayer.ID != sellID || sellPlayer.Goods < amount {
return fmt.Errorf("sell player %s goods not enough", sellID)

buyRows, err := stmt.Query(buyID)

if err != nil {
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return err

¥
defer buyRows.Close()

if buyRows.Next() {

if err := buyRows.Scan(&buyPlayer.ID, &buyPlayer.Coins, &buyPlayer.Goods); err != nil

— A

return err

}
buyRows .Close()

if buyPlayer.ID != buyID || buyPlayer.Coins < price {

return fmt.Errorf("buy player %s coins not enough", buyID)

updateStmt, err := tx.Prepare(UpdatePlayerSQL)
if err != nil {
return err

¥
defer updateStmt.Close()

if _, err := updateStmt.Exec(-amount, price, sellID); err != nil {
return err

}

if _, err := updateStmt.Exec(amount, -price, buyID); err != nil {

return err

return nil

= buyExec()

if err == nil {

fmt.Println("\n[buyGoods]:\n 'trade success'")

tx.Commit()

} else {

tx.Rollback()

return err

func playerToArgs(players []Player) []interface{} {
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var args [linterface{}
for _, player := range players {

args = append(args, player.ID, player.Coins, player.Goods)
¥

return args

func buildBulkInsertSQL(amount int) string {

return CreatePlayerSQL + strings.Repeat(",(?,?,?)", amount-1)

func randomPlayers(amount int) []Player {
players := make([]Player, amount, amount)
for i := 0; 1 < amount; i++ {
players[i] = Player{
ID: uuid.New().String(),
Coins: rand.Intn(10000),
Goods: rand.Intn(10000),

return players

sql.go PFEINT SQLIBRAINE £,

package main
const (
CreatePlayerSQL = "INSERT INTO player (id, coins, goods) VALUES (?, ?, ?)"
GetPlayersqQL = "SELECT id, coins, goods FROM player WHERE id = ?"
GetCountSQL = "SELECT count(*) FROM player"
GetPlayerWithLockSQL = GetPlayerSQL + " FOR UPDATE"
UpdatePlayerSQL = "UPDATE player set goods = goods + ?, coins = coins + ? WHERE id = ?"
GetPlayerByLimitSQL = "SELECT id, coins, goods FROM player LIMIT ?"
)

4313 E3%: BTRE

RITFE SN ARBINEITHIE,

43131 ZB3EFE 1885 go-sql-driver/mysql TRHJIRIL
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R
7E Gitpod Playground 2% GOrRM: IR7EFL iR 1T

TREFNVBILR,

N m—
PE =

7E Gitpod Playground 1221 go-sql-driver/mysql: IREFLIL I

B’ PingCAP

{EF8 go-sql-driver/mysql Y, BFENFIRMLEUIRER, BERAMEREZR T mysql-client, B{FERAARIMMERE, 7]

BIETE sqldriver B R TFIB1T:

make mysql

HEENT:

mysql --host 127.0.0.1 --port 4000 -u root<sql/dbinit.sql

EIRNERAMER, BAREE mysql-cient, HEEERIMAVERE, FHIiEIT sq
I':Uo

43132 S35 FE 2834 : TDB Cloud LIS

E{T{EF TiDB Serverless ££8%, 4 gorm.go KN dsn SEE:

1/dbinit.sql X#ERHAY sQL iE

dsn := "root:@tcp(127.0.0.1:4000)/test?charset=utf8mb4"

E{RIZERIZRE )9 123456, T E M TiDB Serverless EEEEEIR P S EIHEREEE RN :

* Endpoint: xxx.tidbcloud.com
* Port: 4000
» User: 2aEp24QWEDLQgRFs.root

B2 UEAE S48 mysql.RegisterTLSConfig F0 dsn BEC{ 0 :

mysql.RegisterTLSConfig("register-tidb-tls", &tls.Config {
MinVersion: tls.VersionTLS12,
ServerName: "xxx.tidbcloud.com",

»

dsn := "2aEp24QWEDLQRFs.root:123456@tcp(xxx.tidbcloud.com:4000)/test?charset=utf8mb4&tls=register

< -tidb-tls"
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https://gitpod.io/#targetMode=gorm/https://github.com/pingcap-inc/tidb-example-golang
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E{/R{E A TiDB Serverless 8£8%, B4 sqldriver.go A dsn S¥HIE:

dsn := "root:@tcp(127.0.0.1:4000)/test?charset=utf8mb4"

EIRIRERZRLD J9 123456, TME M TiDB Serverless SEE¥HEIIR PR EIINEEEEN:

* Endpoint: xxx.tidbcloud.com
* Port: 4000
* User: 2aEp24QWEDLQgRFs.root

B4 RENI4E mysql.RegisterTLSConfig F dsn BB Q0 :

mysql.RegisterTLSConfig("register-tidb-tls", &tls.Config {
MinVersion: tls.VersionTLS12,
ServerName: "xxx.tidbcloud.com",

D)

dsn := "2aEp24QWEDLQRFs.root:123456@tcp(xxx.tidbcloud.com:4000)/test?charset=utf8mb4&tls=register
< -tidb-tls"

43133 ZE3ILHE I BIT
1B1T make all, XU TEMEIENES:

« M 3l (make build): go build -o bin/gorm-example

1517 (make run): ./bin/gorm-example

-

I&{T make all, iX

{RBRT LA BIREITIX A make L HREGH L,
RUT=MRFHAS:
« B (make mysql): mysql --host 127.0.0.1 --port 4000 -u root<sql/dbinit.sql

o MEZHF (make build): go build -o bin/sql-driver-example

1517 (makerun): ./bin/sql-driver-example
R LB IREITIX =/ make S LERER L,

4314 F4p: TN
GORM FilHA4a

go-sql-driver/mysq! FiER %
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https://github.com/pingcap-inc/tidb-example-golang/blob/main/Expected-Output.md#gorm
https://github.com/pingcap-inc/tidb-example-golang/blob/main/Expected-Output.md#sqldriver
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4.3.2 {$H spring Boot #E TiDB N FATEF
AEFZERRRUNAER TiDB M EE Spring Boot Web N FIFERF, € Spring Data JPA FRIRAVE Jo #4315 (0] BE ST RIME
2R, RN RIS C EERI1E Github T &,

X — MR A TEIIEE restful AP BIRBIN BIEF, BRT —MER Ti0B {E A EUREERIEF spring Boot [ i
BR$, ®itTUTERE, AFEE— LG

XR—NRTHEBNGF, B RBERENEYE: ST coins LR goods, BB NMKEBRE—1F
ER id, fEAIMRMME—IRIR, MEREEHHRMEMBAZRNERT, TUBHMNRS,

fRETABALERBI DR, WEBCHNARER.

2N

ECEEFEIMEREIR spring Boot ¥ TiDB N FATEF, TR ETHRIIFE, B5N/E5 DB
£8, FEFIEITRE, RFE S,

MrEF LR

4321 1% BENRRY TioB &

ATBENE Tios EEN BN E.

BIEE TiDB Serverless EEE%,

{Re] LAZRE — N NiX A9 Tips SEBF S IENAY TiDB EEBE, FAT B, BS=E:
o ERE AN TiDe EEEE
- EREIE TiDB £

ETF cit Wi BEMALIME: UEMITIE

ZIMES BN, Fild Tive SRS NiLEEEE,

4322 F2¥H: T K

BEMRIYTTEN - T # 7% 3% Java Development Kit JDK), X2 Java FF&AJAHE T E, Spring Boot 2 $% Java HRZN 8
BA_EBY DK, EHTF Hibernate R ASHILRERY, HEFF{EFE Java AR 11 BA_ERY jOK,

RGN TR [ERY 235 Oracle DK 0 openiDK, BHBITIERR, AZFRIEFEARRZ 17 Y Open)DK,

4323 ZFE 3% T Maven

7RGl Rz FAFE (£ A Maven SREIZRN AFEFBIMREAIIL. Spring STF5HY Maven hRAJ 32 BA L, 1ERKIMEIEIX
4, HEEFERSRRMIZERZAHET Maven,

XEBLEHEFLITRER Maven KIE:
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https://spring.io/projects/spring-boot
https://spring.io/projects/spring-data-jpa
https://github.com/pingcap-inc/tidb-example-java
https://gitpod.io/#targetFile=spring-jpa-hibernate_Makefile,targetMode=spring-jpa-hibernate/https://github.com/pingcap-inc/tidb-example-java
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=

« macos &

brew install maven

E T pebian B9 Linux £1ThHR EZ3E (4 Ubuntu £ ):

apt-get install maven

E T Red Hat B9 Linux Z1ThR EZ2& (Ul Fedora, CentOS 5 ):

- dnf 1 EETEEE

dnf install maven

- yum BDEETEER

yum install maven

HithZRT5i%, BEE Maven EFI X,

4324 Fay: KEUNBARERNSD

i
MR FEHLERI N SEXROAERKBNZ=EER, MAEZROANRE, AISE6|EZHEE K
=HA*ERF (g ) —715,

15 FEEEPERBIUCIIEE pingcap-inc/tidb-example-java, FEAZRIB R spring-jpa-hibernate H,

4325 B BITHNARER

BTFREITNARERNRE, F2%— Web N AFEF, Hibernate JFTELIEE test FEIE— R player_jpa,
WNSR{Ra R FIFE B9 Restful APL ZIXTEK, IXLEERIGEE Tios &8 LiInITHIRES S,

NRRAE T BB XU NARFOAEIFRER, TSASKIATERD,

43251 255 1884 TiDB Cloud BiXE#]

E{/R{EFE TiDB Serverless 558%, B X application.yml (fiIF src/main/resources ) XTF spring.datasource

<+ .url, spring.datasource.username, spring.datasource.password BJ&%%:

spring:
datasource:
url: jdbc:mysql://localhost:4000/test
username: root

# password: xxx
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driver-class-name: com.mysql.cj.jdbc.Driver
jpa:
show-sql: true
database-platform: org.hibernate.dialect.TiDBDialect

hibernate:

ddl-auto: create-drop

E{RIZERIZRE )9 123456, T E M TiDB Serverless EEEEEIR P S EIHEREEE RN

* Endpoint: xxx.tidbcloud.com
* Port: 4000
* User: 2aEp24QWEDLQRFs.root

AALERENF S RE I :

spring:

datasource:

url: jdbc:mysql://xxx.tidbcloud.com:4000/test?sslMode=VERIFY_IDENTITY&enabledTLSProtocols=
~ TLSv1.2,TLSv1.3

username: 2aEp24QWEDLQgRFs.root
password: 123456
driver-class-name: com.mysql.cj.jdbc.Driver

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

ddl-auto: create-drop

43252 FEs5THE 285 BT

FTHL&IH, #HA tidb-example-java/spring-jpa-hibernate (XEB/RIGIE F:

cd <path>/tidb-example-java/spring-jpa-hibernate

fEF8 Make MRRFHITIT (HERF)

make

FIIMBFHETIT

HEFRER Make HNRITMEFEIT, SR, BERFEFNHITHE, BREUTSRESIBT, AJUE
FEEESR:

BRETFHITE:

mvn clean package

BT FATEFRY AR XX

java -jar target/spring-jpa-hibernate-0.0.1.jar
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NN /(O
CON—_ | "~ '2h o 2
ANV B SR I B I I B RO

SO S S P ) P

:: Spring Boot ::

2023-01-05T14:06:54.427+08:00

s

< IdeaProjects/tidb-example-java/spring-jpa-hibernate/target/classes started by cheese in /

< Users/cheese/IdeaProjects/tidb-example-java)

2023-01-05T14:06:54.428+08:00
—
— default"
2023-01-05T14:06:54.642+08:00

<> RepositoryConfigurationDelegate :

~— mode.
2023-01-05T14:06:54.662+08:00

> RepositoryConfigurationDelegate :

— Found 1 JPA repository interfaces.

2023-01-05T14:06:54.830+08:00
> TomcatWebServer
2023-01-05T14:06:54.833+08:00
< StandardService
2023-01-05T14:06:54.833+08:00
<> StandardEngine
2023-01-05T14:06:54.865+08:00
— 1.0/1
2023-01-05T14:06:54.865+08:00

<> ServletWebServerApplicationContext

— 1in 421 ms
2023-01-05T14:06:54.916+08:00
> LogHelper
2023-01-05T14:06:54.929+08:00
—
2023-01-05T14:06:54.969+08:00
—

< mode], use [jakarta.persistence.sharedCache.mode] instead

2023-01-05T14:06:55.005+08:00
> HikariDataSource
2023-01-05T14:06:55.074+08:00

A A

: Tomcat initialized with port(s): 8080 (http)

: Starting service [Tomcat]

: Starting Servlet engine:

: Initializing Spring embedded WebApplicationContext

: HHHO000204:

: HHHO00412: Hibernate ORM core version 6.1.6.Final

: HHH90000021: Encountered deprecated setting [javax.persistence.sharedCache.

[V VA
[ ))))
| /7 71/
/=1_1_1_/
(v3.0.1)

INFO 22005 --- [
: Starting App using Java 17.0.2 with PID 22005 (/Users/cheese/

main] com.pingcap.App

INFO 22005 --- [
: No active profile set, falling back to 1 default profile: "

main] com.pingcap.App

INFO 22005 --- [ .s.d.r.c.

Bootstrapping Spring Data JPA repositories in DEFAULT

main]

INFO 22005 --- [ .s.d.r.c.

Finished Spring Data repository scanning in 17 ms.

main]

INFO 22005 --- [ main] o.s.b.w.embedded.tomcat.

INFO 22005 --- [ main] o.apache.catalina.core.

INFO 22005 --- [ main] o.apache.catalina.core.
[Apache Tomcat/10.1.4]

INFO 22005 --- [ main] o.a.c.c.C.[Tomcat].[localhost
INFO 22005 --- [

: Root WebApplicationContext: initialization completed

main] w.s.c.

INFO 22005 --- [ main] o.hibernate.jpa.internal.util.
Processing PersistenceUnitInfo [name: default]
INFO 22005 --- [ main] org.hibernate.Version

WARN 22005 --- [ main] org.hibernate.orm.deprecation

INFO 22005 --- [ main] com.zaxxer.hikari.
: HikariPool-1 - Starting...
INFO 22005 --- [ main] com.zaxxer.hikari.pool.HikariPool
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— : HikariPool-1 - Added connection com.mysqgl.cj.jdbc.ConnectionImpl@5e905f2c
2023-01-05T14:06:55.075+08:00 1INFO 22005 --- [ main] com.zaxxer.hikari.
— HikariDataSource : HikariPool-1 - Start completed.
2023-01-05T14:06:55.089+08:00 INFO 22005 --- [ main] SQL dialect
— : HHH000400: Using dialect: org.hibernate.dialect.
— TiDBDialect
Hibernate: drop table if exists player_jpa
Hibernate: drop sequence player_jpa_id_seq
Hibernate: create sequence player_jpa_id_seq start with 1 increment by 1
Hibernate: create table player_jpa (id bigint not null, coins integer, goods integer, primary key
<% (id)) engine=InnoDB
2023-01-05T14:06:55.332+08:00 INFO 22005 --- [ main] o.h.e.t.j.p.1i.
— JtaPlatformInitiator : HHHO00490: Using JtaPlatform implementation: [org.hibernate.
<> engine.transaction.jta.platform.internal.NoJtaPlatform]
2023-01-05T14:06:55.335+08:00 INFO 22005 --- [ main] j.
<> LocalContainerEntityManagerFactoryBean : Initialized JPA EntityManagerFactory for
— persistence unit 'default'
2023-01-05T14:06:55.579+08:00 WARN 22005 --- [ main]
—» JpaBaseConfiguration$JpaWebConfiguration : spring.jpa.open-in-view is enabled by default.
<> Therefore, database queries may be performed during view rendering. Explicitly configure
<> spring.jpa.open-in-view to disable this warning

2023-01-05T14:06:55.710+08:00 1INFO 22005 --- [ main] o.s.b.w.embedded.tomcat.
< TomcatWebServer : Tomcat started on port(s): 8080 (http) with context path ''
2023-01-05T14:06:55.714+08:00 INFO 22005 --- [ main] com.pingcap.App
— : Started App in 1.432 seconds (process running for 1.654)

BWHASH, RrRNAREFERNETRERM T4, XBRBRNAREFFEM Tomat Ba) T —14 serviet, {EF
Hibernate fE 3 ORM, HikariCP {E BB EE E I MRISCIN, £ T org.hibernate.dialect.TiDBDialect fE A%
RERS. Bolia, Hibernate MIFRHEFEIE TR player_jpa, KFF player_jpa_id_seq, HERHNIIRIT,
H0T T 8080 i, IHIMREHE HTTP ARSS.

MRIFRTREXRINARRFNABMFRESR, FISHARIETHRISSELAET,

4326 FeH: HTTPIBER

FEiITR ARG, REIIBIT AR http://1ocalhost: 8000 E/FIRTEF &IX HTTP K, TEIFSA
—LEROERKERINAIER ZARS.

1. YEEEE N4 Player.postman_collection.json & A Postman,

2. B AJG Collections > Player YEIFT7R :

130


https://tomcat.apache.org/
https://github.com/brettwooldridge/HikariCP
https://raw.githubusercontent.com/pingcap-inc/tidb-example-python/main/django_example/Player.postman_collection.json
https://www.postman.com/
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2 My Workspace New Import

E —I— ? 000

Collections

Q0 Create

APIs
GET GetByID

[=] GET GetByLimit
Environments

GET GetByPage

GET Cout
()

Mock Servers PUT Trade

1: postman import

. HEINETER
=i Create #5%E, =i Send $REl, &iX PosT 2B http://localhost:8000/player/ 53K, IR[EE
FIEINIER N E, TEEA 1,
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Create + ooo No Environment v
Player | Create v oo s E
POST v http://localhost:8080/player/
Params Authorization Headers (8) Body @ Pre-request Script Tests Settings Cookies

none form-data x-www-form-urlencoded @ raw binary GraphQL JSON v Beautify

1 |

2 £

3 "coins": 100,

4 "goods": 20

5 ¥
6 ] T

Body Cookies Headers (5) Test Results & 2000k 117ms 165B Save Response

Pretty Raw Preview Visualize JSON v = O Q

2: Postman-Create
- ERA D RBIMRER

=i GetByID #72F, s Send ¥25H, &iX GET AZTUAY http://localhost:8000/player/1 &K, iR[O]
ERD A1 HIMRES.
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GET GetBylD + ooo No Environment v

Player | GetBylD

Copy link to request
GET http://localhost:8080/player/1 Send ~

Params Authorization Headers (6) Body Pre-request Script Tests Settings Cookies
Query Params
KEY VALUE DESCRIPTION ooo  Bulk Edit

Key

Body Cookies Headers (5) Test Results @& 2000K 145ms 195B Save Response

Pretty Raw Preview Visualize JSON v = b Q
1§ I
2 “id": 1,

3 "coins": 100,
4 "goods": 20
5 g |

3: Postman-GetByID

- {EA Limit L EREIARES
M GetByLimit #i%E, s Send #&HH, &% GET AIZTUAY http://localhost:8000/player/limit/3 1§

K, BREEARS 3 MIRNERTIR,
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GET GetByLimit =+ o0 No Environment v
Player | GetByLimit v ooe s B
GET v http://localhost:8080/player/limit/3
Params Authorization Headers (6) Body Pre-request Script ~ Tests Settings Cookies

Query Params

KEY VALUE DESCRIPTION eco  Bulk Edit
Body Cookies Headers (5) TestResults @ 2000K 103ms 261B Save Response v
Pretty Raw Preview Visualize JSON v = O Q
1 [0 |
2 {
3 "id": 1,
4 "coins": 100,
5 "goods": 20
6 ¥,
7 {
8 "id": 2,
9 "coins": 100,
10 "goods": 20
11 b,
12 i
13 "id": 3,
14 "coins": 100,
15 "goods": 20
16 t

[y
~
=]

—

4: Postman-GetByLimit

- NTGRBURRER
B GetByPage */]_'\%‘E, =i Send Tﬁ@ﬂ, £iXGET 2R MY http://localhost:8080/player/page?index
— =0&size=2 1K, REMEA index 0 BITT, BIIA 2 M IIRIERFIR. LI, TEFTHIUE
B, fRBE. B, BEHIFS
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GET GetByPage + L

Player | GetByPage

GET v
Params @  Authorization Headers (6)
KEY
index
size
Key
Body Cookies Headers (5) Test Results
Pretty Raw Preview Visualize
1 q
2 "content”: [
3 i
4 “id": 1,
5 "coins": 100,
6 "goods": 20
7 [
8 i
9 "id": 2,
10 "coins": 100,
11 "goods": 20
12 I3
13 1.
14 "pageable": {
15 "sort": {
16 "empty": true,

anm [ TR

- FREURZH R

http://localhost:8080/player/page?index=08&size=2

Body Pre-request Script Tests
VALUE
0
2

JSON v =

5: Postman-GetByPage

Settings

P PingCAP

No Environment v

.. s B

Cookies

DESCRIPTION eoc Bulk Edit

@ 2000k 106ms 542B Save Response v

o «Q

—_

M count FR%s, il Send #2EH, &3X GETHZTUHY http://localhost:8000/player/count iR, IR

EMERIR T,
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GET Cout + ooo No Environment ™
Player / Cout v 000 L E
GET v~ http://localhost:8080/player/count
Params Authorization Headers (6) Body Pre-request Script Tests Settings Cookies
Query Params
KEY VALUE DESCRIPTION oco  Bulk Edit
Body Cookies Headers (5) Test Results @ 2000k 8soms 165B Save Response v
Pretty Raw Preview Visualize JSON = Iy S
1 4
6: Postman-Count
- MIRRS
=i Trade #5%E, 2 Send 25, &% puT A2ZUAY http://localhost:8000/player/trade i53K, 15
NPT — I 7 4 oy S * .
KRS AERINE ID sellId, WEITEK ID buyID, MIEEHIENZE amount AR IGSLHFEE M price,
. [V, = o 7 == g T Is 3 TR —
REEARZEEM, SHREZMREYAE. BEMREMANBHBBEEHRRN, 5[
. N " Iy A = 4 =
eI, FEBRTFHEESZSSRIE, F2EMRNEMREYEREL
PUT Trade + a0 No Environment v
Player | Trade ~ 000 e =
PUT v http://localhost:8080/player/trade
Params Authorization Headers (8) Body ® Pre-request Script Tests Settings Cookies
none form-data @ x-www-form-urlencoded raw binary GraphQL
selllD 1
buyID 2
= amount 10 X
price 100
Body Cookies Headers (5) Test Results @ 200 0K 54ms 168B Save Response v
Pretty Raw Preview Visualize JSON = o Q
1  true

7: Postman-Trade
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FEEA crl EXRARS .

. NI
{5/ POST 757418 /player I & X BRGNS, FHId0:

curl --location --request POST 'http://localhost:8080/player/' --header 'Content-Type:

< application/json' --data-raw '[{"coins":100,"goods":20}]"'

XEER JSoNEREENEHTR., RABECIE—NEME coins J9 100, KE goods J9 20 BIITZEK, 1B
EMERBIEMNIIRER:

1

- FHDFREMRER
A GET 757408 /player I m R IXERKIKEIMRES, I, TEEERR LELATIERN DS, B
/player/{id}, {40, TEIEKID J9 1 BYIZRAT:

curl --location --request GET 'http://localhost:8080/player/1’

k)

REMER D B 1 PIRAER:
{

"coins": 200,

"goods": 10,
"id": 1
}

« {ER Lmit IHEFEIKRER
{68 GET 7574[8 /player/limit Im &L ZFBRKIREMKER, Itbih, TEBERIZ EATRBHIEEN
MFEEMEAE, B0 /player/limit/{limit}, @80, EBEKRSZ 3 MARMSERT:

curl --location --request GET 'http://localhost:8080/player/limit/3"'
REMERITFERRITIR:
[
{
"coins": 200,
"goods": 10,
"id": 1
I
{
"coins": O,
"goods": 30,
"id": 2
+,
{
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"coins": 100,
"goods": 20,
"id": 3

B’ PingCAP

NTERBIIRER

{£F3 GET 737A[8) /player/page MM REFERR D TEREIARER. FIMUFEMEA Rl B8, FIINE

BKIIAFS index B0, BIIRAIEKRE size 72 B:

curl --location --request GET 'http://localhost:8080/player/page?index=0&size=2"

REMES index J 0 BYTT, BIIAE 2 MARERIIR, LI, TEZFTHIER, MREBE. 2.

EEHIFF.

{

"content": [
{
"coins": 200,
"goods": 10,
"id": 1
.
{
"coins": O,
"goods": 30,
"id": 2
}

1.
"empty": false,
"first": true,
"last": false,
"number": 0,
"numberOfElements":
"pageable": {
"offset": O,
"pageNumber": 0,
"pageSize": 2,
"paged": true,
"sort": {
"empty": true,
"sorted": false,
"unsorted": true
}
"unpaged": false
}

"size": 2,

2,
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"sort": {
"empty": true,
"sorted": false,
"unsorted": true
+
"totalElements": 4,
"totalPages": 2
}

- FREUIRZRNEK
{8 GET F57&ME /player/count IR RIETERKFKEITR N

curl --location --request GET 'http://localhost:8080/player/count’

REME RITR A
4

- IRRS
{£F3 PUT 737A[A /player/trade iR RIZXERRKR L LR EMIRS, FI40:

curl --location --request PUT 'http://localhost:8080/player/trade' \

--header 'Content-Type: application/x-www-form-urlencoded' \
--data-urlencode 'sellID=1"' \

--data-urlencode 'buyID=2' \

--data-urlencode 'amount=10"' \

--data-urlencode 'price=100"

X EB{FF Form Data fENIES BMIE, RREZIIZFK ID sellId A 1. MEITZ D buyId Jg 2. MISLEEHIEL
= amount 710, ML BFEEME price 7 100,

REEANRZBREMI:

true

HHMESMREMAR. BEXMREM P BRBEEHFRN, RSFAMI. FEBTHEESSRK
iE, AEEMRNEMRENERNER.

RFEMR, RETUUER request. sh BIARKR ZIXATIERK:

. B BIEE 10 BITH

FEL D A1 MERRER

FREZ 3 BMRERYR

FREX index A 0, size H2B—TIIMHFER

FREVT RS

ID 71 FERRIEREL T, 0 A 2RIRIERMEET, WX 104N, EER100EM

—_

A e

{#F3 make request BX ./request.sh R PGITILHIA, BITERN TIR:
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B’ PingCAP

> make request
./request.sh

loop to create 10 players:
1111111111

get player 1:
{"id":1,"coins":200,"goods":10}

get players by limit 3:
[{"id":1,"coins":200,"goods":10},{"id":2,"coins":0,"goods":30},{"1id":3,"coins":100, "goods" :20}]

get first players:

{"content":[{"id":1,"coins":200,"goods":10},{"id":2,"coins":0,"goods":30}], "pageable": {"sort": {"
<~ empty":true,"unsorted":true,"sorted":false},"offset":0,"pageNumber":0,"pageSize":2,"paged
— ":true,"unpaged":false},"last":false,"totalPages":7,"totalElements":14,"first":true,"size
< ":2,"number":0,"sort":{"empty":true,"unsorted":true,"sorted":false}, "numberOfElements

5 ":2,"empty":false}

get players count:
14

trade by two players:
false

4327 KA

RN ARG ARERFIE FRIES.

43271 B

RRBIMBE KRB RN TR (BER T BRFIEENED )

F—— pom.xml
L—— src
L—— main
F—— java
| L—— com
| L—— pingcap
| == App.java
| F—— controller
| | L—— PlayerController.java
| F—— dao
| | F—— PlayerBean.java
|

| L—— PplayerRepository.java
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| L—— service

| F—— PlayerService.java

| L—— impl

| L—— PlayerServiceImpl.java

L—— resources

L—— application.yml

B

« pom.xml NEEBA TN B A Maven BCE, WK#HE, ITELE

« application.yml NEREATIMBRAFEE, MBEEML, B8, FRANSIEELRSS
- App.java @IMBRIALO

+ controller /B WIMNREE HTTP $ZOBIE

service RIIE LM EOS5ZENE

dao R E XU S HIBEEEHA TR BIEFA S

43272 BE
KIGEEN A pom. xml XFHH) Maven BEEE, 2 application.yml XEHFHAFREE.
Maven fid &

pom.xml X4 J3 Maven BECE, TEXHARERT I Maven k#81, FTE5E, TEERSE, (RETELEIEE
EfF=EEF X—THREZEEXXANERRE, S4, WaIEEREHERININERER.

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
— instance"
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 https://maven.apache.org/xsd/maven
<~ -4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>
<parent>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-parent</artifactId>
<version>3.0.1</version>
<relativePath/> <!-- lookup parent from repository -->

</parent>

<groupId>com.pingcap</groupIld>
<artifactId>spring-jpa-hibernate</artifactId>
<version>0.0.1</version>
<name>spring-jpa-hibernate</name>

<description>an example for spring boot, jpa, hibernate and TiDB</description>

<properties>

<java.version>17</java.version>

<maven.compiler.source>17</maven.compiler.source>
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<maven.compiler.target>17</maven.compiler.target>

</properties>

<dependencies>
<dependency>
<groupIld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-data-jpa</artifactId>

</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>

</dependency>

<dependency>
<groupId>mysql</groupId>
<artifactId>mysql-connector-java</artifactId>
<scope>runtime</scope>

</dependency>

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>

</dependency>

</dependencies>

<build>
<plugins>
<plugin>
<groupIld>org.springframework.boot</groupld>
<artifactId>spring-boot-maven-plugin</artifactId>
</plugin>
</plugins>
</build>

</project>

RAFPikE
application.yml WWEEEXHFIRTAFEE, MAEEML, Z5, ERANKEELSS.

spring:
datasource:
url: jdbc:mysql://localhost:4000/test
username: root

# password: Xxx

142



B’ PingCAP

driver-class-name: com.mysql.cj.jdbc.Driver
jpa:
show-sql: true
database-platform: org.hibernate.dialect.TiDBDialect
hibernate:

ddl-auto: create-drop

IR ERIN R vamL 18K, HH:

+ spring.datasource.url: HUBEEZEIERY URL,

+ spring.datasource.url: IBERFA,

« spring.datasource.password: FIEEZRS, WITAZE, FEFEMIFR.

+ spring.datasource.driver-class-name: FIEZEIREN, EJH TiDB 5 MysQL FRE, ML FERS mysql-
connector-java & ACAYIRENZE com.mysgl.cj.jdbec.Driver,

* jpa.show-sql: 79 true BP4G$TEN JPA IZTTHY SQL,

- jpa.database-platform: EFARIEIBERS, LLAtEET Tos, BREE OB AE, F&B, AEEHE
6.0.0.Beta2 hRASJSHY Hibernate A B[1E$E, &I EEMREARAS,

+ jpa.hibernate.ddl-auto: LEAEIEIEHY create-drop G XEIRF A EIER, REMMBIFRER. BOEIE
VMR, Bt ARFIER, FERENEZMBIBELGE, FEULERE T ILED,

43273 AOXH
ANOX 4 App.java:

package com.pingcap;

import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;

import org.springframework.boot.context.ApplicationPidFileWriter;

@SpringBootApplication
public class App {
public static void main(String[] args) {
SpringApplication springApplication = new SpringApplication(App.class);
springApplication.addListeners(new ApplicationPidFileWriter("spring-jpa-hibernate.pid"));
springApplication.run(args);

ANDOZELEERE B, B 5%, B — Spring Boot i FAFE B4R B EC EEfE [@SpringBootApplication](https://docs.spring.io/spring-
boot/docs/current/api/org/springframework/boot/autoconfigure/SpringBootApplication.html), BXRIEHER, BSH Spring

Boot B F7 A [Using the @SpringBootApplication Annotation](https://docs.spring.io/spring-boot/docs/current/reference/html/using-
spring-boot.html#using-boot-using-springbootapplication-annotation), Ff5, {8 ApplicationPidFileWriter {EF2FE
dFEHR, B F—1NBRH spring-jpa-hibernate.pid B4 PID (process identification number) 3 {4, B] AIMEBEFTILE

PID XX AL R TR P,
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43274 BIRERAE

HIEEISARE, Bldao B, KT HIENRIFBAIL,

SKYSOEH

PlayerBean.java M{FASLAI R, XMWRIM T EIBEN —KK,

package com.pingcap.dao;

import jakarta.persistence.*;

/**
* it's core entity in hibernate
* @Table appoint to table name
*/
@Entity
@Table(name = "player_jpa")
public class PlayerBean {
/-k-k
* @ID primary key

* @GeneratedValue generated way. this field will use generator named "player_id"

* @SequenceGenerator using “sequence’ feature to create a generator,
* and it named "player_jpa_id_seq" in database, initial form 1 (by “initialValue’
* parameter default), and every operator will increase 1 (by ‘allocationSize’)
*/
@Id

@GeneratedValue(generator="player_id")
@SequenceGenerator(name="player_id", sequenceName="player_jpa_id_seq", allocationSize=1)

private Long id;

/~k~k

* @Column field

*/
@Column(name = "coins")
private Integer coins;
@Column(name = "goods")

private Integer goods;

public Long getId() {

return id;

public void setId(Long id) {
this.id = id;

public Integer getCoins() {
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public void setCoins(Integer coins) {

return coins;

this.coins = coins;

public Integer getGoods() {

public void setGoods(Integer goods) {

return goods;

this.goods = goods;

B’ PingCAP

XEUER|, LAREPERBEM, XLEREL T Hibernate FIIMIER, FAUGIE LIARER:

+ @Entity FSBH PlayerBean @ —N3EIRE,

« @Table {EFEREEM name JFULESLREFNTR player_jpa KEX,

. oId AL E M XEXRIVE R,

+ @GeneratedValue RNEMEMIZIINE, MANFNIRE, ERBEM generator IBEEMEZHIBIR
player_id,

+ @SequenceGenerator FBR—/MERFIIRIERM S, FEREREEM name BBERER IV RAFE A player_id
( 5 eGeneratedvalue PIEENBIMFRET — ). MEEEAEREM sequenceName FEELIRERFI
B, &E, EREMEM allocationsize BIBFIIE K 1,

« @Column EEBANFAEBHEEE IR player_jpa B9—71, {ERIEMBEM name HEBMENMAYZIE,

g

ATHRBIBEE, spring N FATEF{E A Repository [, Z%E Repository BJFIE M, X ME O BRETR — MR
ENWR, B0, tEUNSMEEI—NRLE, PASSII — LGRS E, tEainserT, SHfEREBEAYSELECT &,

package com.pingcap.dao;

import
import
import
import
import
import
import

import

import

jakarta.persistence.
org.springframework.
org.springframework.
org.springframework.
org.springframework.
org.springframework.
org.springframework.

org.springframework.

java.util.List;

LockModeType;

data
data
data
data
data
data

stereotype.Repository;

.domain.Page;
.domain.Pageable;
.jpa.repository.JpaRepository;
.jpa.repository.Lock;
.jpa.repository.Query;

.repository.query.Param;
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@Repository
public interface PlayerRepository extends JpaRepository<PlayerBean, Long> {
/**
* use HQL to query by page
* @param pageable a pageable parameter required by hibernate
* @return player list package by page message
*/
@Query(value = "SELECT player_jpa FROM PlayerBean player_jpa")
Page<PlayerBean> getPlayersByPage(Pageable pageable);

/~k~k

* use SQL to query by limit, using named parameter

* @param limit sql parameter

* @return player list (max size by limit)

*/
@Query(value = "SELECT * FROM player_jpa LIMIT :limit", nativeQuery = true)
List<PlayerBean> getPlayersByLimit(@Param("limit") Integer limit);

/**
* query player and add a lock for update
* @param id player id
* @return player
*/
@Lock(value = LockModeType.PESSIMISTIC_WRITE)
@Query(value = "SELECT player FROM PlayerBean player WHERE player.id = :id")
// @Query(value = "SELECT * FROM player_jpa WHERE id = :id FOR UPDATE", nativeQuery = true)
PlayerBean getPlayerAndLock(@Param("id") Long id);

PlayerRepository ¥AR& T Spring Fl T JPA £X3E 1/ o] FT{E AR AV $E O JpaRepository, fEF equery jEf%, HiR

Hibernate tE3ZE WML E R, FELLAER TRAMEEIERDIEZE, HHP, 7EEO getPlayersByPage HIIE

1B R)EAR R —F4E Hibernate F7 J9 HQL (Hibernate Query Language) B1&i%, MMiE [ getPlayersByLimit F{EHA

FIEEIBAY sQL, TE(ER sQLIBIERT, FEIF equery HIEMES M nativeQuery IRE H true,

7E getPlayersByLimit ;EfZAY SQL Y, :limit 7E Hibernate F#EFR NAR RSN, Hibernate EIRBIME NI I H
BEIBAEEOARNSH,. RIUER eraran RIEESESHARNBHMATFIEA.

1E getPlayerAndLock BB, {7 — AN ERE [@LocK](https://docs.spring.io/spring-data/jpa/docs/current/api/org/springframework/data/jpa/repos
LEE SRR BRLE A E AR BIAITHIE, NFETHRESHMBIEA N, FIEFLABIENXE, LAY eLock 1

A5 HoL ¥ fEA, BNREFEHEIR, S, NRMEEERER sQUEITHIE, TEEREREIEHRSH

ERR:

@Query(value = "SELECT * FROM player_jpa WHERE id = :id FOR UPDATE", nativeQuery = true)

B11E(EF sqQL B FOR UPDATE SRIEHNSH, Rt B]5@5T TiDB SELECT 3K H{TE RERIIEIES S,

43275 BiEELI
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https://docs.jboss.org/hibernate/orm/6.0/userguide/html_single/Hibernate_User_Guide.html#hql
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ZEEEME, Bl service B, AR THMAXRMNENSEHE
#0

PlayerService.java XFARENX T2 O, SKMEL, MAREERS —MENRE, RREEF FIEE
SKPRER, RENRTTRI AR, RLeTCAERSIRLtE D, ERBEPEREIASTIE, EFNEFIEM,

package com.pingcap.service;

import com.pingcap.dao.PlayerBean;

import org.springframework.data.domain.Page;

import java.util.lList;

public interface PlayerService {

J**
* create players by passing in a List of PlayerBean
*

* @param players will create players list
* @return The number of create accounts
*/

Integer createPlayers(List<PlayerBean> players);

/**
* buy goods and transfer funds between one player and another in one transaction

* @param sellld sell player id

* @param buyId buy player id

* @param amount goods amount, if sell player has not enough goods, the trade will break

* @param price price should pay, if buy player has not enough coins, the trade will break

*/

void buyGoods(Long sellIld, Long buyId, Integer amount, Integer price) throws RuntimeException
—

/**

* get the player info by id.

*

* @param id player id

* @return the player of this id
*/
PlayerBean getPlayerByID(Long id);

/**

* get a subset of players from the data store by limit.
*

* @param limit return max size

* @return player list

*/
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List<PlayerBean> getPlayers(Integer limit);

/**

* get a page of players from the data store.

*

* @param index page index

* @param size page size

* @return player list

*/
Page<PlayerBean> getPlayersByPage(Integer index, Integer size);

/**

* count players from the data store.

*

* @return all players count
*/
Long countPlayers();

X (BEE)
PlayerService.java AL T PlayerService ¥, FTEHBIREZEIHREETIXE,

package com.pingcap.service.impl;

import com.pingcap.dao.PlayerBean;

import com.pingcap.dao.PlayerRepository;

import com.pingcap.service.PlayerService;

import jakarta.transaction.Transactional;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.data.domain.Page;

import org.springframework.data.domain.PageRequest;

import org.springframework.stereotype.Service;

import java.util.List;

/**

* PlayerServiceImpl implements PlayerService interface

* @Transactional it means every method in this class, will package by a pair of

* transaction.begin() and transaction.commit(). and it will be call
* transaction.rollback() when method throw an exception
*/

@Service

@Transactional

public class PlayerServiceImpl implements PlayerService {

@Autowired
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private PlayerRepository playerRepository;

@0override
public Integer createPlayers(List<PlayerBean> players) {

return playerRepository.saveAll(players).size();

@Override
public void buyGoods(Long sellld, Long buyId, Integer amount, Integer price) throws
< RuntimeException {
PlayerBean buyPlayer = playerRepository.getPlayerAndLock(buyId);
PlayerBean sellPlayer = playerRepository.getPlayerAndLock(sellld);
if (buyPlayer == null || sellPlayer == null) {

throw new RuntimeException("sell or buy player not exist");

if (buyPlayer.getCoins() < price || sellPlayer.getGoods() < amount) {

throw new RuntimeException("coins or goods not enough, rollback");

buyPlayer.setGoods(buyPlayer.getGoods() + amount);
buyPlayer.setCoins(buyPlayer.getCoins() - price);
playerRepository.save(buyPlayer);

sellPlayer.setGoods(sellPlayer.getGoods() - amount);
sellPlayer.setCoins(sellPlayer.getCoins() + price);
playerRepository.save(sellPlayer);

@Override
public PlayerBean getPlayerByID(Long id) {
return playerRepository.findById(id).orElse(null);

@Override
public List<PlayerBean> getPlayers(Integer limit) {
return playerRepository.getPlayersByLimit(limit);

@Override
public Page<PlayerBean> getPlayersByPage(Integer index, Integer size) {
return playerRepository.getPlayersByPage(PageRequest.of(index, size));

@Override

149



B’ PingCAP

public Long countPlayers() {

return playerRepository.count();

XEBERT eservice iIX/NERE, BRI RAIVEGRERIRH spring B,

T8, BRT B @Service jXfEZ4h, Playerserviceimpl SLE 2% B — /N [@Transactional](https://docs.spring.io/spring-
framework/docs/current/reference/htmI/data-access.htmI#transaction-decIarative-annotations) iR, SENAERDPE
HESZEEN @ EH [@EnableTransactionManagement](https://docs.spring.io/spring-framework/docs/current/javadoc-
api/org/springframework/transaction/annotation/EnableTransactionManagement.html) ¥T 7F, 1B Spring Boot EKINF B, T

EBXRFHNELE), spring SEIEMETE @Transactional ;TN RERE—MCIER, FRIZKIENYY
KRR FITAIE,

{RR] AR B RIIA S, RIBETE @Transactional jJERRAIN R NIVREE R : TEREINERIEEER transaction
< .begin() FFBEFH, RBUREF, 1AM transaction.commit() HITEHFRER, MEMENEITHEIRAY,
KIBIE 1B transaction.rollback() KEZ,

RIS HBEESESRKENESBEXRESHNESR, SEIE spring BEM PRI EIERF spring IEZRAIAIANSE
W*I)L:o

BASKIEH, buyGoods RBFERKE, HENMTESZEMEMLRE, 515 Hibernate #ITESZELR, B
IEB IR EE,

43276 YMEREEO
controller BIXY4MREE HTTP $2 [0, W] LBAIEITE REST API 3R 1/5(0) AR 33,

package com.pingcap.controller;

import com.pingcap.dao.PlayerBean;

import com.pingcap.service.PlayerService;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.data.domain.Page;

import org.springframework.lang.NonNull;

import org.springframework.web.bind.annotation.*;

import java.util.List;

@RestController

@RequestMapping("/player™)

public class PlayerController {
@Autowired

private PlayerService playerService;

@PostMapping
public Integer createPlayer(@RequestBody @NonNull List<PlayerBean> playerList) {

return playerService.createPlayers(playerlList);
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@GetMapping("/{id}")
public PlayerBean getPlayerByID(@PathVariable Long id) {
return playerService.getPlayerByID(id);

@GetMapping("/limit/{limit_size}")
public List<PlayerBean> getPlayerByLimit(@PathVariable("limit_size") Integer limit) {

return playerService.getPlayers(limit);

@GetMapping("/page")
public Page<PlayerBean> getPlayerByPage(@RequestParam Integer index, @RequestParam("size")
< Integer size) {

return playerService.getPlayersByPage(index, size);

@GetMapping("/count™)
public Long getPlayersCount() {
return playerService.countPlayers();

@PutMapping("/trade™")
public Boolean trade(@RequestParam Long sellID, @RequestParam Long buyID, @RequestParam
— Integer amount, @RequestParam Integer price) {
try {
playerService.buyGoods(sellID, buyID, amount, price);
} catch (RuntimeException e) {

return false;

return true;

PlayerController M T RAJBES MYEMEANRIEAROIRRINEE, EMRMERF, BRERFMIBHIL
—, EIHETEIRA SISERRIN, Playercontroller BiFZiEfE, THIGHITE—FRE:

+ [@RestController](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/RestController
4% PlayerController FEBEJJ— Web Controller, B 45iIR[BEREF{L J7 JSON %ai .

+ [@RequestMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/RequestMa
BRET URL imsR J /player, BNIE web Controller {XY&RfT /player URL FRIER,

+ @Autowired F3F Spring HBzhiRiE, AR, LAEFIREEE—N PlayerService Wk, W& AEO,
FRIBEERAMW—NEIE, X2 spring BRIREN, BXILREMN, FIEE spirmg EMAHY The
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IoC container —3,

* [@PostMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/PostMapping.h
FEBRLEER BCRF MR HTTP FREY PoST SEBLISS

- @RequestBody FEARILALYE HTTP RUEENEE TR BT RIS M playerList AR,
- @NonNull FEESHAT AT, BMEREHREEIR,

+ [@GetMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/GetMapping.htn
FEBRLE R EE R HTTP FRRY GET ZERLIER,

- [@PathVariable](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/PathVaria
ATAEEERRP BRI (id}y | {limit_size} iIXHEFRI ST, XM SUFFIFRITEER] @Pathvariable
EBRNTER, HENKEREBHINEBEEN nane (ZERF]EME, Blepathvariable(name
< ="limit_size") B] 5 @Pathvariable("limit_size") ), FHHKIBERN, STERZMHE
&,

+ [@PutMapping](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/PutMapping.htr
FEBALLER $RIE MR HTTP FRAY PUT SERLE R,
+ [@RequestParam](https://docs.spring.io/spring-framework/docs/current/javadoc-api/org/springframework/web/bind/annotation/RequestParan

LRSS RPHI RLBH. RESRSSH, FEZEIRNEER,

4328 BIRMERKHMZ=EERF (Flik)

FRIZFFER spring Initializr #E, (REIAEX MM BT REU FEMA BV BEEE, RREFRE—15
FRPFEFBEERBNEANARER, BERNT:

Project
* Maven Project

Language
* Java

Spring Boot
- BRFTISERRA

Project Metadata
* Group: com.pingcap
* Artifact: spring-jpa-hibernate
* Name: spring-jpa-hibernate
+ Package name: com.pingcap
* Packaging: Jar
* Java: 17

Dependencies
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* Spring Web
* Spring Data JPA
* MySQL Driver

ER:

RE squ B #HnEN, BENBUREMMEEMER ANSISQL E B AN FEMBE, XM
FEUEERIFS. Hibernate BT E org.hibernate.dialect.Dialect ZXFI TN EIEE ML M IS HFE
KAGIBEXLEHF ST,

ERSEIBERT, Hibernate G895 1BIT7E /S a0 EAE)EIT jpBC EZEA— IR O {ERBEEFEH
FIIERRAT S, B X Hibernate HE EERMIEMASHVEES ( ARIRENZETIIEES ) IS
g2, B2l A =8,

MEAHTFEMERLZIHREERNAS, EFREFEBBEXAS, WEEIRE hiber-
nate.dialect AR & INl,

—— 1% B Hibernate B 5 X4 : Database Dialect
fEE, BNRI3XEN—MAE SRGIFEFERAREHIAIZ B spring Boot N FAFEF,

433 TiDB #[ Java AYiEI BB CRUD N FRFERF

A S R RN {e] {5 A Tip F Java SRAGIE— MBI crRUD R FRFEFF,

=
TR

WEFFEF Java 8 I A _ERRA#H1T TiDB BIN FHIZFRIRE .,

4331 HRBRZESIWIR

- &£ Connector/) - TiDB v6
- 7ETiDB EFF &N FARYERESCEE - TiDB v6

i
W R{RZEE{E A Spring Boot 31T TiDB N FATEFRIRE, B LAEFHBuild the TiDB Application using
Spring Boot,
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4332 12 BoHRRY TiDB 5B
ATENE TiDB £ BN A%,
Bl TiDB Serverless EE&%,

{RE] AZRE — At i Tios SER¥ENIETURY TioB SREE, FHATIR, 58S

- EREAHNILR Tio B}
- BREIET TiDB B 8%

ET cit R BN LIME: WAL
ZIMES BN, FiEd nue SEMIXEE.

4333 ZF2w: FKEULHS

git clone https://github.com/pingcap-inc/tidb-example-java.git

Mybatis & = 5l EEBGRI TRV IR Java RIS AEIESR, ASTIFLA Maven HRA4FRI 75 T0{EF MyBatis Generator 4 BY &1
NHEAENRBE,

HAB & plain-java-mybatis:

cd plain-java-mybatis

BREMITAR:

F—— Makefile

F—— pom.xml
L—— src
L—— main
F—— java
| L—— com
| L—— pingcap
| F—— MybatisExample.java
| F—— dao
| | L—— PlayerDAO.java
| L—— model
| F—— Player.java
| F—— PlayerMapper.java
| L—— PlayerMapperEx.java
L—— resources

F—— dbinit.sql

F—— log4j.properties

F—— mapper

| f—— PlayerMapper.xml

|  L—— PlayerMapperEx.xml
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F—— mybatis-config.xml

L—— mybatis-generator.xml

Hep, BaEmMBIXHESE:

« src/main/java/com/pingcap/model/Player.java: Player SE{RZES {4

+ src/main/java/com/pingcap/model/PlayerMapper.java: Player Mapper B4 03X {4

* src/main/resources/mapper/PlayerMapper.xml: Player Mapper B xML BRES, ER Mybatis BF LR Player
Mapper ¥ (RYSKIM LRI E

XL R A AL SR8 HE S £ T mybatis-generator.xnl BBE XA, ER Mybatis Generator FIECE X, TH
Be & SRR T ER AR :

<IDOCTYPE generatorConfiguration PUBLIC
"-//mybatis.org//DTD MyBatis Generator Configuration 1.0//EN"
"http://mybatis.org/dtd/mybatis-generator-config_1_0.dtd">

<generatorConfiguration>
<l--

<context/> entire document: https://mybatis.org/generator/configreference/context.html

context.id: A unique identifier you like
context.targetRuntime: Used to specify the runtime target for generated code.
It has MyBatis3DynamicSql / MyBatis3Kotlin / MyBatis3 / MyBatis3Simple 4 selection to
— choice.
-—>

<context id="simple" targetRuntime="MyBatis3">

<l--
<commentGenerator/> entire document: https://mybatis.org/generator/configreference/
— commentGenerator.html
commentGenerator:
- property(suppressbate): remove timestamp in comments
- property(suppressAllComments): remove all comments
-—>
<commentGenerator>
<property name="suppressDate" value="true"/>
<property name="suppressAllComments" value="true" />
</commentGenerator>
<l--

<jdbcConnection/> entire document: https://mybatis.org/generator/configreference/

< jdbcConnection.html

jdbcConnection.driverClass: The fully qualified class name for the JDBC driver used

<~ to access the database.
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Used mysqgl-connector-java:5.1.49, should specify JDBC is com.mysql.jdbc.Driver
jdbcConnection.connectionURL: The JDBC connection URL used to access the database.
-—>
<jdbcConnection driverClass="com.mysqgl.jdbc.Driver"
connectionURL="jdbc:mysql://localhost:4000/test?user=root" />

<l--
<javaModelGenerator/> entire document: https://mybatis.org/generator/configreference/
< javaModelGenerator.html
Model code file will be generated at ${targetProject}/${targetPackage}
javaModelGenerator:
- property(constructorBased): If it's true, generator will create constructor
< function in model
-—>

<javaModelGenerator targetPackage="com.pingcap.model" targetProject="src/main/java">
<property name="constructorBased" value="true"/>

</javaModelGenerator>

<l--
<sqlMapGenerator/> entire document: https://mybatis.org/generator/configreference/
— sqlMapGenerator.html
XML SQL mapper file will be generated at ${targetProject}/${targetPackage}
-—>

<sqlMapGenerator targetPackage="." targetProject="src/main/resources/mapper"/>

<l--
<javaClientGenerator/> entire document: https://mybatis.org/generator/configreference
< /javaClientGenerator.html
Java code mapper interface file will be generated at ${targetProject}/${targetPackage
— }

javaClientGenerator.type (context.targetRuntime is MyBatis3):
This attribute indicated Mybatis how to implement interface.
It has ANNOTATEDMAPPER / MIXEDMAPPER / XMLMAPPER 3 selection to choice.
-—>
<javaClientGenerator type="XMLMAPPER" targetPackage="com.pingcap.model" targetProject="

< src/main/java"/>

<1

<table/> entire document: https://mybatis.org/generator/configreference/table.html

table.tableName: The name of the database table.
table.domainObjectName: The base name from which generated object names will be

< generated. If not specified, MBG will generate a name automatically based on
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<~ the tableName.
table.enableCountByExample: Signifies whether a count by example statement should be
— generated.
table.enableUpdateByExample: Signifies whether an update by example statement should
< be generated.
table.enableDeleteByExample: Signifies whether a delete by example statement should
— be generated.
table.enableSelectByExample: Signifies whether a select by example statement should
< be generated.
table.selectByExampleQueryId: This value will be added to the select list of the
— select by example statement in this form: "'<value>' as QUERYID".
-=>
<table tableName="player" domainObjectName="Player"
enableCountByExample="false" enableUpdateByExample="false"
enableDeleteByExample="false" enableSelectByExample="false"
selectByExampleQueryId="false"/>
</context>

</generatorConfiguration>

mybatis-generator.xml £ pom.xml 1, DA mybatis-generator-maven-plugin iFECE YA NHESIA:

<plugin>

<groupId>org.mybatis.generator</groupId>

<artifactId>mybatis-generator-maven-plugin</artifactId>

<version>1.4.1</version>

<configuration>
<configurationFile>src/main/resources/mybatis-generator.xml</configurationFile>
<verbose>true</verbose>
<overwrite>true</overwrite>

</configuration>

<dependencies>
<!-- https://mvnrepository.com/artifact/mysql/mysql-connector-java -->
<dependency>
<groupId>mysql</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>5.1.49</version>
</dependency>

</dependencies>

</plugin>

E Maven ?Etiﬁ:lj\flgU\E y EfﬂﬂUB$|EE{J§|Eﬁi¥f¢E, f@ﬁﬁ'%\ mvn mybatis-generate EEE}Z%EE"JS(#O Ey,%ﬁ{ﬁl
A AER B ZREITH nake 7%, Bid make gen REIBTMBRIBSIHF, FHERMFSHE.
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=z
|=]

R
mybatis-generator.xml FIAYE 4 configuration.overwrite {X B] 2 I &£ LAY Java (XIB XX 14

EABESATREA, ExvMLRE X NRAEMANEA. B, #FTE Mybaits Generator
RGBSR, SoibRi=EIBRISIH.

Player.java sef#F Mybatis Generator B} HBIEUIESLIRE S, FEIBERTERRZFNIVMRET, Player EHE
NEMESW N E player REY—NFER,

package com.pingcap.model;

public class Player {

private String id;

private Integer coins;

private Integer goods;

public Player(String id, Integer coins, Integer goods) {
this.id = id;

this.coins = coins;

this.goods = goods;

public Player() {

super();

public String getId() {

return id;

public void setId(String id) {
this.id = id;

public Integer getCoins() {

return coins;

public void setCoins(Integer coins) {

this.coins = coins;
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public Integer getGoods() {

return goods;

public void setGoods(Integer goods) {

this.goods = goods;

PlayerMapper . java x&{# FJ Mybatis Generator £ R (HRIBRET I O, ENMETEO, HOMWXKWERH
Mybatis SEEIT xML B EREE B RLAY :

package com.pingcap.model;

import com.pingcap.model.Player;

public interface PlayerMapper {
int deleteByPrimaryKey(String id);

int insert(Player row);

int insertSelective(Player row);

Player selectByPrimaryKey(String id);

int updateByPrimaryKeySelective(Player row);

int updateByPrimaryKey(Player row);

PlayerMapper.xml =2 {8 F§ Mybatis Generator 4 pY tH B9 PR 8% XML X4, Mybatis 45 88 B3 3X N X 4 B s £ B}
PlayerMapper & [1ASEINE

<?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" />
<arg column="coins" javaType="java.lang.Integer" jdbcType="INTEGER" />
<arg column="goods" javaType="java.lang.Integer" jdbcType="INTEGER" />
</constructor>

</resultMap>

<sql id="Base_Column_List">
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id, coins, goods
</sql>
<select id="selectByPrimaryKey" parameterType="java.lang.String" resultMap="BaseResultMap">
select
<include refid="Base Column_List" />
from player
where id = #{id, jdbcType=VARCHAR}
</select>
<delete id="deleteByPrimaryKey" parameterType="java.lang.String">
delete from player
where id = #{id, jdbcType=VARCHAR}
</delete>
<insert id="insert" parameterType="com.pingcap.model.Player">
insert into player (id, coins, goods
)
values (#{id, jdbcType=VARCHAR}, #{coins,jdbcType=INTEGER}, #{goods, jdbcType=INTEGER}
)
</insert>
<insert id="insertSelective" parameterType="com.pingcap.model.Player">
insert into player
<trim prefix="(" suffix=")" suffixOverrides=",">
<if test="id != null">
id,
</if>
<if test="coins != null">
coins,
</if>
<if test="goods != null">
goods,
</if>
</trim>
<trim prefix="values (" suffix=")" suffixOverrides=",6">
<if test="id != null">
#{id, jdbcType=VARCHAR},
</if>
<if test="coins != null">
#{coins, jdbcType=INTEGER},
</if>
<if test="goods != null">
#{goods, jdbcType=INTEGER},
</if>
</trim>
</insert>
<update id="updateByPrimaryKeySelective" parameterType="com.pingcap.model.Player">
update player
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<set>
<if test="coins != null">
coins = #{coins, jdbcType=INTEGER},
</if>
<if test="goods != null">
goods = #{goods, jdbcType=INTEGER},
</if>
</set>
where id = #{id, jdbcType=VARCHAR}
</update>

<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>

T Mybatis Generator B2 [ RLIRES, ELt, HIBERELITELRSENM, B]{EA dbinit.sql £RMRE
1

USE test;
DROP TABLE IF EXISTS player;

CREATE TABLE player (
*id® VARCHAR(36),
‘coins® INTEGER,
“goods® INTEGER,
PRIMARY KEY ('id")

);

EYMRE 5O PlayerMapperEx 447 PlayerMapper, HBEYRE S ZILEZHY PlayerMapperEx.xml, HEEIEE X
PlayerMapper . java #ll PlayerMapper.xml, X&) T #liE# Mybatis Generator IR E 4R, FMEIBITHRSHIN
N

7E PlayerMapperEx.java HE X BITIEMNAYEL :

package com.pingcap.model;

import java.util.List;

public interface PlayerMapperEx extends PlayerMapper {
Player selectByPrimaryKeyWithLock(String id);

List<Player> selectByLimit(Integer limit);

Integer count();
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7E PlayerMapperEx.xml FATE X BRETER ] :

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE mapper PUBLIC "-//mybatis.org//DTD Mapper 3.0//EN" "http://mybatis.org/dtd/mybatis-3-
< mapper.dtd">
<mapper namespace="com.pingcap.model.PlayerMapperEx">
<resultMap id="BaseResultMap" type="com.pingcap.model.Player">
<constructor>
<idArg column="1id" javaType="java.lang.String" jdbcType="VARCHAR" />
<arg column="coins" javaType="java.lang.Integer" jdbcType="INTEGER" />
<arg column="goods" javaType="java.lang.Integer" jdbcType="INTEGER" />
</constructor>
</resultMap>
<sql id="Base_Column_List">
id, coins, goods

</sql>

<select id="selectByPrimaryKeyWithLock" parameterType="java.lang.String" resultMap="
< BaseResultMap">
select
<include refid="Base_Column_List" />
from player
where “id" = #{id, jdbcType=VARCHAR}
for update

</select>

<select id="selectByLimit" parameterType="java.lang.Integer" resultMap="BaseResultMap">
select
<include refid="Base_Column_List" />
from player
limit #{id, jdbcType=INTEGER}

</select>

<select id="count" resultType="java.lang.Integer">
select count(*) from player

</select>

</mapper>

PlayerDAO.java RIEFF FASKEREIEITRAIZE, E P DAO /2 Data Access Object FIFEE, EHPENX T —HRIIE
BIRIERE, BTRENSA,

package com.pingcap.dao;
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import com.pingcap.model.Player;
import com.pingcap.model.PlayerMapperEx;
import org.apache.ibatis.session.SqlSession;

import org.apache.ibatis.session.SqlSessionFactory;

import java.util.List;

import java.util.function.Function;

public class PlayerDAO {
public static class NotEnoughException extends RuntimeException {
public NotEnoughException(String message) {

super(message);

// Run SQL code in a way that automatically handles the

// transaction retry logic, so we don't have to duplicate it in

// various places.

public Object runTransaction(SqlSessionFactory sessionFactory, Function<PlayerMapperEx,
> Object> fn) {
Object resultObject = null;

SglSession session = null;

try {
// open a session with autoCommit is false

session = sessionFactory.openSession(false);

// get player mapper
PlayerMapperEx playerMapperEx = session.getMapper(PlayerMapperEx.class);

resultObject = fn.apply(playerMapperEx);
session.commit();
System.out.println("APP: COMMIT;");
} catch (Exception e) {
if (e instanceof NotEnoughException) {
System.out.printf("APP: ROLLBACK BY LOGIC; \n%s\n", e.getMessage());
} else {
System.out.printf("APP: ROLLBACK BY ERROR; \n%s\n", e.getMessage());

}
if (session != null) {
session.rollback();
}
} finally {
if (session != null) {
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session.close();

return resultObject;

public Function<PlayerMapperEx, Object> createPlayers(List<Player> players) {
return playerMapperkEx -> {
Integer addedPlayerAmount = O;
for (Player player: players) {
playerMapperEx.insert(player);
addedPlayerAmount ++;
}
System.out.printf("APP: createPlayers() --> %d\n", addedPlayerAmount);

return addedPlayerAmount;

public Function<PlayerMapperEx, Object> buyGoods(String sellld, String buyId, Integer amount,
— Integer price) {
return playerMapperEx -> {
Player sellPlayer = playerMapperEx.selectByPrimaryKeyWithLock(sellId);
Player buyPlayer = playerMapperEx.selectByPrimaryKeyWithLock(buyId);

if (buyPlayer == null || sellPlayer == null) {

throw new NotEnoughException("sell or buy player not exist");

if (buyPlayer.getCoins() < price || sellPlayer.getGoods() < amount) {

throw new NotEnoughException("coins or goods not enough, rollback");

int affectRows = 0;

buyPlayer.setGoods(buyPlayer.getGoods() + amount);
buyPlayer.setCoins(buyPlayer.getCoins() - price);
affectRows += playerMapperEx.updateByPrimaryKey(buyPlayer);

sellPlayer.setGoods(sellPlayer.getGoods() - amount);
sellPlayer.setCoins(sellPlayer.getCoins() + price);
affectRows += playerMapperEx.updateByPrimaryKey(sellPlayer);

System.out.printf("APP: buyGoods --> sell: %s, buy: %s, amount: %d, price: %d\n",
< sellld, buyId, amount, price);

return affectRows;
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public Function<PlayerMapperEx, Object> getPlayerByID(String id) {

return playerMapperEx -> playerMapperEx.selectByPrimaryKey(id);

public Function<PlayerMapperEx, Object> printPlayers(Integer limit) {

return playerMapperkEx -> {
List<Player> players = playerMapperEx.selectByLimit(limit);

for (Player player: players) {
System.out.println("\n[printPlayers]:\n" + player);
b

return 0;

public Function<PlayerMapperEx, Object> countPlayers() {

return PlayerMapperEx::count;

P PingCAP

MybatisExample & plain-java-nybatis EARAIFRFMIER, HAENTAORN:

package com.pingcap;

import
import
import
import

import

import
import
import

import

public

com.pingcap.dao.PlayerDAO;
com.pingcap.model.Player;
org.apache.ibatis.io.Resources;
org.apache.ibatis.session.SqlSessionFactory;

org.apache.ibatis.session.SqlSessionFactoryBuilder;

java.io.IOException;
java.io.InputStream;
java.util.Arrays;

java.util.Collections;

class MybatisExample {

public static void main( String[] args ) throws IOException {

// 1. Create a SqlSessionFactory based on our mybatis-config.xml configuration

// file, which defines how to connect to the database.

InputStream inputStream = Resources.getResourceAsStream("mybatis-config.xml");

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

// 2. And then, create DAO to manager your data
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PlayerDAO playerDAO = new PlayerDAO();
// 3. Run some simple examples.

// Create a player who has 1 coin and 1 goods.
playerDAO.runTransaction(sessionFactory, playerDAO.createPlayers(
Collections.singletonList(new Player("test", 1, 1))));

// Get a player.
Player testPlayer = (Player)playerDAO.runTransaction(sessionFactory, playerDAO.
< getPlayerByID("test"));
System.out.printf("PlayerDAO.getPlayer:\n => id: %s\n => coins: %s\n => goods: %
— s\n",
testPlayer.getId(), testPlayer.getCoins(), testPlayer.getGoods());

// Count players amount.

Integer count = (Integer)playerDAO.runTransaction(sessionFactory, playerDAO.countPlayers
— )

System.out.printf("PlayerDAO.countPlayers:\n => %d total players\n", count);

// Print 3 players.
playerDAO.runTransaction(sessionFactory, playerDAO.printPlayers(3));

// 4. Getting further.

// Player 1: id is "1", has only 100 coins.

// Player 2: id is "2", has 114514 coins, and 20 goods.
Player player1 = new Player("1", 100, 0);

new Player("2", 114514, 20);

Player player2

// Create two players "by hand", using the INSERT statement on the backend.
int addedCount = (Integer)playerDAO.runTransaction(sessionFactory,
playerDAO.createPlayers(Arrays.asList(player1, player2)));
System.out.printf("PlayerDAO.createPlayers:\n => %d total inserted players\n",
< addedCount);

// Player 1 wants to buy 10 goods from player 2.

// It will cost 500 coins, but player 1 cannot afford it.

System.out.println("\nPlayerDAO.buyGoods:\n => this trade will fail");

Integer updatedCount = (Integer)playerDAO.runTransaction(sessionFactory,
playerDAO.buyGoods(player2.getId(), player1.getId(), 10, 500));

System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n", updatedCount);

// So player 1 has to reduce the incoming quantity to two.

System.out.println("\nPlayerDAO.buyGoods:\n => this trade will success");
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updatedCount = (Integer)playerDAO.runTransaction(sessionFactory,
playerDAO.buyGoods(player2.getId(), playeri.getId(), 2, 100));
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n", updatedCount);

YFIFFR LG TTHY Java ORM J9 Hibernate, H Hibernate fERRZS 6.0.0.Beta2 RUAFXZ#F T DB AS. TEIE
fic 7 TioB B94FMHE, FLE, LEALIERA 6.0.0.Beta2 + AR AFH 1T BH,

HFABZR plain-java-hibernate :

cd plain-java-hibernate

BREMINTAR:

F—— Makefile

F—— plain-java-hibernate.iml
F—— pom.xml
L—— src
L—— main
F—— java
| L—— com
| L—— pingcap
| L—— HibernateExample.java
L—— resources
L—— hibernate.cfg.xml

HMA, hibernate.cfg.xml JJ Hibernate EBEE X, TX T :

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

<session-factory>

<!-- Database connection settings -->

<property name="hibernate.connection.driver_class">com.mysql.cj.jdbc.Driver</property>
<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect</property>
<property name="hibernate.connection.url">jdbc:mysql://localhost:4000/test</property>
<property name="hibernate.connection.username">root</property>

<property name="hibernate.connection.password"></property>

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

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

<property name="hibernate.hbm2ddl.auto">create-drop</property>
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<!-- Optional: Show SQL output for debugging -->
<property name="hibernate.show_sql">true</property>
<property name="hibernate.format_sql">true</property>

</session-factory>

</hibernate-configuration>

HibernateExample.java & plain-java-hibernate iIXNRBIFEFEIEIR, {EH Hibernate BY, FH3RTF joBC, XE
RESAREX L, Hibernate Rk T BIBRBUBE EEN, FRAMBEEEZRIMET,

PlayerDAO =EFRAXREEHIEN RN, EHM pA0 & Data Access Object GEE., HAEX T —RIIEIERVIR
BRI, FARRBHBIENSABES, BIRTF IDBC, Hibernate 13 T RKEMIRIE, WINRIEG, EERAWRH
CRUD F, MRAMIEMLTIBE,

PlayerBean EUIESLIRZE, WEIBEREIZFARIBRET, PlayerBean FIBNNEBHEIN N E player FREI—4
FER, HH3IXRTF JDBC, Hibernate B PlayerBean SCARZEA T 44 Hibernate IRIEE S HIER, A TIERE, AXRIER
MRET R R,

package com.pingcap;

import jakarta.persistence.Column;
import jakarta.persistence.Entity;
import jakarta.persistence.Id;

import jakarta.persistence.Table;
import org.hibernate.JDBCException;
import org.hibernate.Session;

import org.hibernate.SessionFactory;
import org.hibernate.Transaction;
import org.hibernate.cfg.Configuration;
import org.hibernate.query.NativeQuery;

import org.hibernate.query.Query;

import java.util.Arrays;
import java.util.Collections;
import java.util.List;

import java.util.function.Function;

@Entity
@Table(name = "player_hibernate")
class PlayerBean {
@Id
private String id;
@Column(name = "coins")
private Integer coins;
@Column(name = "goods")

private Integer goods;
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public PlayerBean() {
I

public PlayerBean(String id, Integer coins, Integer goods) {
this.id = id;
this.coins = coins;

this.goods = goods;

public String getId() {

return id;

public void setId(String id) {
this.id = id;

public Integer getCoins() {

return coins;

public void setCoins(Integer coins) {

this.coins = coins;

public Integer getGoods() {

return goods;

public void setGoods(Integer goods) {
this.goods = goods;

@Override
public String toString() {
return String.format(" %-8s => %10s\n %-8s => %10s\n %-8s => %10s\n",

"id", this.id, "coins", this.coins, "goods", this.goods);

/**

* Main class for the basic Hibernate example.
-k*/

public class HibernateExample

{
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public static class PlayerDAO {
public static class NotEnoughException extends RuntimeException {
public NotEnoughException(String message) {

super(message);

// Run SQL code in a way that automatically handles the

// transaction retry logic so we don't have to duplicate it in

// various places.

public Object runTransaction(Session session, Function<Session, Object> fn) {
Object resultObject = null;

Transaction txn = session.beginTransaction();

try {
resultObject = fn.apply(session);
txn.commit();

System.out.println("APP: COMMIT;");

} catch (JDBCException e) {

System.out.println("APP: ROLLBACK BY JDBC ERROR;");
txn.rollback();

} catch (NotEnoughException e) {
System.out.printf("APP: ROLLBACK BY LOGIC; %s", e.getMessage());
txn.rollback();

b

return resultObject;

public Function<Session, Object> createPlayers(List<PlayerBean> players) throws
> JDBCException {
return session -> {
Integer addedPlayerAmount = 0;
for (PlayerBean player: players) {
session.persist(player);
addedPlayerAmount ++;
}
System.out.printf("APP: createPlayers() --> %d\n", addedPlayerAmount);
return addedPlayerAmount;
I

public Function<Session, Object> buyGoods(String sellld, String buyId, Integer amount,
< Integer price) throws JDBCException {
return session -> {

PlayerBean sellPlayer = session.get(PlayerBean.class, sellld);
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PlayerBean buyPlayer = session.get(PlayerBean.class, buyId);

if (buyPlayer == null || sellPlayer == null) {

throw new NotEnoughException(“sell or buy player not exist");

if (buyPlayer.getCoins() < price || sellPlayer.getGoods() < amount) {

throw new NotEnoughException(“coins or goods not enough, rollback");

buyPlayer.setGoods(buyPlayer.getGoods() + amount);
buyPlayer.setCoins(buyPlayer.getCoins() - price);

session.persist(buyPlayer);

sellPlayer.setGoods(sellPlayer.getGoods() - amount);
sellPlayer.setCoins(sellPlayer.getCoins() + price);
session.persist(sellPlayer);

System.out.printf("APP: buyGoods --> sell: %s, buy: %s, amount: %d, price: %d\n",
<5 sellld, buyId, amount, price);

return 0;

public Function<Session, Object> getPlayerByID(String id) throws JDBCException {

return session -> session.get(PlayerBean.class, id);

public Function<Session, Object> printPlayers(Integer limit) throws JDBCException {
return session -> {
NativeQuery<PlayerBean> limitQuery = session.createNativeQuery("SELECT * FROM
< player_hibernate LIMIT :limit", PlayerBean.class);
limitQuery.setParameter("limit", limit);

List<PlayerBean> players = limitQuery.getResultList();

for (PlayerBean player: players) {
System.out.println("\n[printPlayers]:\n" + player);
¥

return 0;

public Function<Session, Object> countPlayers() throws JDBCException {

return session -> {
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Query<Long> countQuery = session.createQuery("SELECT count(player_hibernate) FROM
< PlayerBean player_hibernate", Long.class);
return countQuery.getSingleResult();
I

public static void main(String[] args) {
// 1. Create a SessionFactory based on our hibernate.cfg.xml configuration
// file, which defines how to connect to the database.
SessionFactory sessionFactory
= new Configuration()
.configure("hibernate.cfg.xml")
.addAnnotatedClass(PlayerBean.class)

.buildSessionFactory();

try (Session session = sessionFactory.openSession()) {
// 2. And then, create DAO to manager your data.
PlayerDAO playerDAO = new PlayerDAO();

// 3. Run some simple examples.

// Create a player who has 1 coin and 1 goods.
playerDAO.runTransaction(session, playerDAO.createPlayers(Collections.singletonlList(

new PlayerBean("test", 1, 1))));

// Get a player.
PlayerBean testPlayer = (PlayerBean)playerDAO.runTransaction(session, playerDAO.
< getPlayerByID("test"));
System.out.printf("PlayerDAO.getPlayer:\n => id: %s\n => coins: %s\n =>
— goods: %s\n",
testPlayer.getId(), testPlayer.getCoins(), testPlayer.getGoods());

// Count players amount.
Long count = (Long)playerDAO.runTransaction(session, playerDAO.countPlayers());

System.out.printf("PlayerDAO.countPlayers:\n => %d total players\n", count);

// Print 3 players.
playerDAO.runTransaction(session, playerDAO.printPlayers(3));

// 4. Explore more.

// Player 1: id is "1", has only 100 coins.
// Player 2: id is "2", has 114514 coins, and 20 goods.

PlayerBean player1 = new PlayerBean("1", 100, 0);
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PlayerBean player2 = new PlayerBean("2", 114514, 20);

// Create two players "by hand", using the INSERT statement on the backend.
int addedCount = (Integer)playerDAO.runTransaction(session,
playerDAO.createPlayers(Arrays.asList(player1, player2)));
System.out.printf("PlayerDAO.createPlayers:\n => %d total inserted players\n",
> addedCount);

// Player 1 wants to buy 10 goods from player 2.
// It will cost 500 coins, but player 1 cannot afford it.
System.out.println("\nPlayerDAO.buyGoods:\n => this trade will fail");
Integer updatedCount = (Integer)playerDAO.runTransaction(session,
playerDAO.buyGoods(player2.getId(), playeri1.getId(), 10, 500));
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n",
<> updatedCount);

// So player 1 has to reduce the incoming quantity to two.
System.out.println("\nPlayerDAO.buyGoods:\n => this trade will success");
updatedCount = (Integer)playerDAO.runTransaction(session,
playerDAO.buyGoods(player2.getId(), playeri.getId(), 2, 100));
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n",
< updatedCount);
} finally {

sessionFactory.close();

HEAB X plain-java-jdbc:

cd plain-java-jdbc

BREMINTAR:

F—— Makefile
F—— plain-java-jdbc.iml

F—— pom.xml
L—— src
L—— main
F—— java
| L—— com
| L—— pingcap
| L—— JDBCExample.java
L—— resources

L—— dbinit.sql
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Hr, dbinit.sql HEIBRVIBLIED:

USE test;
DROP TABLE IF EXISTS player;

CREATE TABLE player (
*id® VARCHAR(36),
‘coins® INTEGER,
“goods® INTEGER,

PRIMARY KEY (“id")

)

JDBCExample.java z& plain-java-jdbc IXNREIFZFIVEMR, E R TioB 5 mysqL thiEE, B, FTEH4A
£—1> MysQL tHiXBVEIREIR MysqlDataSource, BALLEHZZE| TiDB, HEHSE, ¥R Playerpao, FAREIEL
ENR, #HITIBHREFRE,

PlayerDAO BFZFFIREBIBHIEWRAVZE, HH DA 2 Data Access Object WS, EEHPENX T —RIIBIEN
BERE, BRWNREHEZRIENE AN,

PlayerBean @HUELAE, ABIBEERTEIZFABIMREY, PlayerBean BB NEMHERNT N E player FRAJ—4
FEL,

package com.pingcap;

import com.mysqgl.cj.jdbc.MysqlDataSource;

import java.sql.Connection;

import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.sql.SQLException;

import java.util.*;

/**

* Main class for the basic JDBC example.

**/

public class JDBCExample

{

public static class PlayerBean {

private String id;
private Integer coins;

private Integer goods;

public PlayerBean() {
}

public PlayerBean(String id, Integer coins, Integer goods) {
this.id = id;

this.coins = coins;
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this.goods = goods;

public String getId() {

return id;

public void setId(String id) {
this.id = id;

public Integer getCoins() {

return coins;

public void setCoins(Integer coins) {

this.coins = coins;

public Integer getGoods() {
return goods;

public void setGoods(Integer goods) {

this.goods = goods;

@0verride
public String toString() {

return String.format(" %-8s => %10s\n

"id", this.id, "coins", this.coins,

E2;
* Data access object used by 'ExampleDataSource'.
* Example for CURD and bulk insert.

*/

public static class PlayerDAO {

private final MysqglDataSource ds;

private final Random rand = new Random();

PlayerDAO(MysqglDataSource ds) {
this.ds = ds;

175

P PingCAP

%-8s => %10s\n %-8s => %10s\n",

"goods", this.goods);




P PingCAP

/**

* Create players by passing in a List of PlayerBean.
*

* @param players Will create players list

* @return The number of create accounts

*/

public int createPlayers(List<PlayerBean> players){

int rows = 0;

Connection connection = null;
PreparedStatement preparedStatement = null;
try {
connection = ds.getConnection();
preparedStatement = connection.prepareStatement("INSERT INTO player (id, coins,
<~ goods) VALUES (?, 2, 2)");
} catch (SQLException e) {
System.out.printf("[createPlayers] ERROR: { state => %s, cause => %s, message =>
— %S }\n",
e.getSQLState(), e.getCause(), e.getMessage()):
e.printStackTrace();

return -1;

try {
for (PlayerBean player : players) {
preparedStatement.setString(1, player.getId());
preparedStatement.setInt(2, player.getCoins());
preparedStatement.setInt(3, player.getGoods());

preparedStatement.execute();
rows += preparedStatement.getUpdateCount();
}
} catch (SQLException e) {
System.out.printf("[createPlayers] ERROR: { state => %s, cause => %s, message =>
— %S }\n",
e.getSQLState(), e.getCause(), e.getMessage());
e.printStackTrace();
} finally {
try {
connection.close();
} catch (SQLException e) {
e.printStackTrace();
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}
System.out.printf("\n[createPlayers]:\n '%s'\n", preparedStatement);
return rows;

}

/**

* Buy goods and transfer funds between one player and another in one transaction.

* @param sellld Sell player id.

* @param buyId Buy player id.

* @param amount Goods amount, if sell player has not enough goods, the trade will break.

* @param price Price should pay, if buy player has not enough coins, the trade will

— break.

*

* @return The number of effected players.

*/

public int buyGoods(String sellIld, String buyId, Integer amount, Integer price) {
int effectPlayers = 0;

Connection connection = null;
try {

connection = ds.getConnection();
} catch (SQLException e) {

System.out.printf("[buyGoods] ERROR: { state => %s, cause => %s, message => %s }\

— n",
e.getSQLState(), e.getCause(), e.getMessage());
e.printStackTrace();

return effectPlayers;

try {
connection.setAutoCommit(false);

PreparedStatement playerQuery = connection.prepareStatement("SELECT * FROM player
<~ WHERE id=? OR id=? FOR UPDATE");

playerQuery.setString(1, sellld);

playerQuery.setString(2, buyId);

playerQuery.execute();

PlayerBean sellPlayer = null;
PlayerBean buyPlayer = null;

ResultSet playerQueryResultSet = playerQuery.getResultSet();
while (playerQueryResultSet.next()) {

PlayerBean player = new PlayerBean(
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playerQueryResultSet.getString("id"),

playerQueryResultSet.getInt("coins"),

playerQueryResultSet.getInt("goods")
)

System.out.println("\n[buyGoods]:\n 'check goods and coins enough'");
System.out.println(player);

if (sellld.equals(player.getId())) {
sellPlayer = player;

} else {
buyPlayer = player;

if (sellPlayer == null || buyPlayer == null) {
throw new SQLException(“player not exist.");

if (sellPlayer.getGoods().compareTo(amount) < 0) {
throw new SQLException(String.format("sell player %s goods not enough.",
— sellld));

if (buyPlayer.getCoins().compareTo(price) < 0) {
throw new SQLException(String.format("buy player %s coins not enough.", buyId
— )i

PreparedStatement transfer = connection.prepareStatement("UPDATE player set goods
<~ = goods + ?, coins = coins + ? WHERE id=?");

transfer.setInt(1, -amount);

transfer.setInt(2, price);

transfer.setString(3, sellld);

transfer.execute();

effectPlayers += transfer.getUpdateCount();

transfer.setInt(1, amount);
transfer.setInt(2, -price);
transfer.setString(3, buyId);
transfer.execute();

effectPlayers += transfer.getUpdateCount();

connection.commit();
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System.out.println("\n[buyGoods]:\n "trade success'");
} catch (SQLException e) {
System.out.printf("[buyGoods] ERROR: { state => %s, cause => %s, message => %S }\
— n",
e.getSQLState(), e.getCause(), e.getMessage());

try {
System.out.println("[buyGoods] Rollback");

connection.rollback();

} catch (SQLException ex) {
// do nothing

}

} finally {

try {
connection.close();

} catch (SQLException e) {
// do nothing

return effectPlayers;

* Get the player info by id.

* @param id Player id.

* @return The player of this id.

*/

public PlayerBean getPlayer(String id) {
PlayerBean player = null;

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

preparedStatement.execute();

ResultSet res = preparedStatement.executeQuery();
if(!res.next()) {
System.out.printf("No players in the table with id %s", id);
} else {
player = new PlayerBean(res.getString("id"), res.getInt("coins"), res.getInt(
<~ "goods"));
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}
} catch (SQLException e) {
System.out.printf("PlayerDAO.getPlayer ERROR: { state => %s, cause => %s, message
— => %s }\n",

e.getSQLState(), e.getCause(), e.getMessage());

return player;

/-k-k

* Insert randomized account data (id, coins, goods) using the JDBC fast path for

* bulk inserts. The fastest way to get data into TiDB is using the

* TiDB Lightning(https://docs.pingcap.com/tidb/stable/tidb-lightning-overview).

* However, if you must bulk insert from the application using INSERT SQL, the best
* option is the method shown here. It will require the following:

*

* Add ‘rewriteBatchedStatements=true’ to your JDBC connection settings.

* Setting rewriteBatchedStatements to true now causes CallableStatements

* with batched arguments to be re-written in the form "CALL (...); CALL (...); ..."
* to send the batch in as few client/server round trips as possible.

* https://dev.mysql.com/doc/relnotes/connector-j/5.1/en/news-5-1-3.html

* You can see the ‘rewriteBatchedStatements’ param effect logic at

* implement function: “com.mysql.cj.jdbc.StatementImpl.executeBatchUsingMultiQueries"®

* @param total Add players amount.

* @param batchSize Bulk insert size for per batch.

*

* @return The number of new accounts inserted.

*/

public int bulkInsertRandomPlayers(Integer total, Integer batchSize) {
int totalNewPlayers = 0;

try (Connection connection = ds.getConnection()) {
// We're managing the commit lifecycle ourselves, so we can
// control the size of our batch inserts.

connection.setAutoCommit(false);

// In this example we are adding 500 rows to the database,

// but it could be any number. What's important is that

// the batch size is 128.

try (PreparedStatement pstmt = connection.prepareStatement("INSERT INTO player (
< 1id, coins, goods) VALUES (?, 2, ?)")) {
for (int i=0; i<=(total/batchSize);i++) {
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for (int j=0; j<batchSize; j++) {
String id = UUID.randomUUID().toString();
pstmt.setString(1, id);
pstmt.setInt(2, rand.nextInt(10000));
pstmt.setInt(3, rand.nextInt(10000));
pstmt.addBatch();

int[] count = pstmt.executeBatch();

totalNewPlayers += count.length;

System.out.printf("\nPlayerDAO.bulkInsertRandomPlayers:\n '%s'\n",
— pstmt);

System.out.printf(" => %s row(s) updated in this batch\n", count.
~— length);

}
connection.commit();
} catch (SQLException e) {
System.out.printf("PlayerDAO.bulkInsertRandomPlayers ERROR: { state => %s,
<~ cause => %s, message => %s }\n",
e.getSQLState(), e.getCause(), e.getMessage());
}
} catch (SQLException e) {
System.out.printf("PlayerDAO.bulkInsertRandomPlayers ERROR: { state => %s, cause
— => %s, message => %s }\n",
e.getSQLState(), e.getCause(), e.getMessage());
}

return totalNewPlayers;

/**
* Print a subset of players from the data store by limit.
*
* @param limit Print max size.
*/
public void printPlayers(Integer limit) {
try (Connection connection = ds.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FROM
— player LIMIT ?");
preparedStatement.setInt(1, limit);

preparedStatement.execute();

ResultSet res = preparedStatement.executeQuery();
while (!res.next()) {
PlayerBean player = new PlayerBean(res.getString("id"),
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res.getInt("coins"), res.getInt("goods"));
System.out.println("\n[printPlayers]:\n" + player);
b
} catch (SQLException e) {
System.out.printf("PlayerDAO.printPlayers ERROR: { state => %s, cause => %s,
<~ message => %s }\n",

e.getSQLState(), e.getCause(), e.getMessage());

/**

* Count players from the data store.
*

* @return All players count

*/

public int countPlayers() {

int count = 0;

try (Connection connection = ds.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("SELECT count
— (*) FROM player");

preparedStatement.execute();

ResultSet res = preparedStatement.executeQuery();
if(res.next()) {
count = res.getInt(1);
}
} catch (SQLException e) {
System.out.printf("PlayerDAO.countPlayers ERROR: { state => %s, cause => %s,
— message => %s }\n",

e.getSQLState(), e.getCause(), e.getMessage());

return count;

public static void main(String[] args) {

// 1. Configure the example database connection.

// 1.1 Create a mysql data source instance.
MysqglDataSource mysqlDataSource = new MysqlDataSource();

// 1.2 Set server name, port, database name, username and password.
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mysqlDataSource.setServerName("localhost");
mysqlDataSource.setPortNumber(4000);
mysqlDataSource.setDatabaseName("test");
mysqlDataSource.setUser("root");

mysqlDataSource.setPassword("");

// Or you can use jdbc string instead.
// mysqlDataSource.setURL("jdbc:mysql://{host}:{port}/test?user={user}&password={password
— }");

// 2. And then, create DAO to manager your data.
PlayerDAO dao = new PlayerDAO(mysqlDataSource);

// 3. Run some simple examples.

// Create a player, who has a coin and a goods..

dao.createPlayers(Collections.singletonList(new PlayerBean("test", 1, 1)));

// Get a player.
PlayerBean testPlayer = dao.getPlayer("test");
System.out.printf("PlayerDAO.getPlayer:\n => id: %s\n => coins: %s\n => goods: %
— s\n",
testPlayer.getId(), testPlayer.getCoins(), testPlayer.getGoods());

// Create players with bulk inserts. Insert 1919 players totally, with 114 players per

— batch.
int addedCount = dao.bulkInsertRandomPlayers(1919, 114);
System.out.printf("PlayerDAO.bulkInsertRandomPlayers:\n => %d total inserted players\n

<~ ", addedCount);

// Count players amount.
int count = dao.countPlayers();

System.out.printf("PlayerDAO.countPlayers:\n => %d total players\n", count);

// Print 3 players.
dao.printPlayers(3);

// 4. Explore more.
// Player 1: id is "1", has only 100 coins.

// Player 2: id is "2", has 114514 coins, and 20 goods.
PlayerBean player1 = new PlayerBean("1", 100, 0);

PlayerBean player2 = new PlayerBean("2", 114514, 20);

// Create two players "by hand", using the INSERT statement on the backend.
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addedCount = dao.createPlayers(Arrays.asList(player1, player2));
System.out.printf("PlayerDAO.createPlayers:\n => %d total inserted players\n",
< addedCount);

// Player 1 wants to buy 10 goods from player 2.
// It will cost 500 coins, but player 1 cannot afford it.

System.out.println("\nPlayerDAO.buyGoods:\n => this trade will fail");
int updatedCount = dao.buyGoods(player2.getId(), player1.getId(), 10, 500);
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n", updatedCount);

// So player 1 has to reduce the incoming quantity to two.

System.out.println("\nPlayerDAO.buyGoods:\n => this trade will success");
updatedCount = dao.buyGoods(player2.getId(), playerl.getId(), 2, 100);
System.out.printf("PlayerDAO.buyGoods:\n => %d total update players\n", updatedCount);
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EEFBILR.

i
£ Gitpod Playground A% joBC: IITEFIX IR

EMA jpBC BY, BFNVRMCBIEER, GMAMELLTR T nysql-client, BERAARMER, THER
plain-java-jdbc B R FIBIT:

make mysql

HEENT:

mysql --host 127.0.0.1 --port 4000 -u root<src/main/resources/dbinit.sql

EIRNERAMERE, TAREIE mysql-dient, BEBEERFIVERE, FIB1T src/main/resources/dbinit.sql
N4RR sqQLiBA],

43342 ZE35 52884 TiDB Cloud BIXES#K

= {7 € F3 TiDB Serverless £ 8%, T X mybatis-config.xml A X F dataSource.url, dataSource.username,
dataSource.password BS54 :

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

<!DOCTYPE configuration
PUBLIC "-//mybatis.org//DTD Config 3.0//EN"
"http://mybatis.org/dtd/mybatis-3-config.dtd">

<configuration>
<settings>
<setting name="cacheEnabled" value="true"/>
<setting name="lazylLoadingEnabled" value="false"/>
<setting name="aggressivelazyloading" value="true"/>
<setting name="logImpl" value="L0G4J"/>

</settings>

<typeAliases>
<package name="com.pingcap.dao"/>

</typeAliases>

<environments default="development">
<environment id="development">

<!-- JDBC transaction manager -->

<transactionManager type="JDBC"/>
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<!-- Database pool -->

<dataSource type="POOLED">

<property name="driver" value="com.mysql.jdbc.Driver"/>

<property name="url" value="jdbc:mysql://127.0.0.1:4000/test"/>

<property name="username" value="root"/>
<property name="password" value=""/>
</dataSource>
</environment>

</environments>

<mappers>
<mapper resource="mapper/PlayerMapper.xml"/>
<mapper resource="mapper/PlayerMapperEx.xml"/>

</mappers>

</configuration>

P PingCAP

EIRIRERZRLD J9 123456, TMEM TiDB Serverless SEE¥HEIR PR EIAINEZEEEN:

* Endpoint: xxx.tidbcloud.com
* Port: 4000
* User: 2aEp24QWEDLQgRFs.root

AL MR NG BE B S dataSource TR NE T :

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

<IDOCTYPE configuration
PUBLIC "-//mybatis.org//DTD Config 3.0//EN"
"http://mybatis.org/dtd/mybatis-3-config.dtd">

<!-- Database pool -->

<dataSource type="POOLED">

<property name="driver" value="com.mysql.jdbc.Driver"/>
<property name="url" value="jdbc:mysql://xxx.tidbcloud.com:4000/test?sslMode=
< VERIFY_IDENTITY&amp;enabledTLSProtocols=TLSv1.2,TLSv1.3"/>

<property name="username" value="2aEp24QWEDLqRFs.root"/>

<property name="password" value="123456"/>

</dataSource>

</configuration>

# {7 {& B TiDB Serverless 52 8%, 5 4 hibernate.cfg.xml AJ X F hibernate.connection.url, hibernate.

< connection.username, hibernate.connection.passwordE@é%%ﬂ:
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<?xml version="'1.0" encoding="utf-8'?>
<!DOCTYPE hibernate-configuration PUBLIC
"-//Hibernate/Hibernate Configuration DTD 3.0//EN"
"http://www.hibernate.org/dtd/hibernate-configuration-3.0.dtd">
<hibernate-configuration>

<session-factory>

<!-- Database connection settings -->

<property name="hibernate.connection.driver_class">com.mysql.cj.jdbc.Driver</property>
<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect</property>
<property name="hibernate.connection.url">jdbc:mysql://localhost:4000/test</property>
<property name="hibernate.connection.username">root</property>

<property name="hibernate.connection.password"></property>

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

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

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

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

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

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

</hibernate-configuration>

EIRRERIZERD ) 123456, MME M TiDB Serverless SRBFEMRPISEIAIEREE 1!
* Endpoint: xxx.tidbcloud.com

* Port: 4000
* User: 2aEp24QWEDLQRFs.root

ML R AFECE SRR :

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

<session-factory>

<!-- Database connection settings -->

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

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

<property name="hibernate.connection.url">jdbc:mysql://xxx.tidbcloud.com:4000/test?
< sslMode=VERIFY_IDENTITY&amp;enabledTLSProtocols=TLSv1.2,TLSv1.3</property>

<property name="hibernate.connection.username">2aEp24QWEDLQRFs.root</property>
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<property name="hibernate.connection.password">123456</property>

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

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

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

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

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

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

</session-factory>

</hibernate-configuration>

P PingCAP

= {T{sEF TiDB Serverless 528%, {4 JDBCExample.java IXTF Host, Port, User, Password F9ES%4:

mysqlDataSource.
mysqglDataSource.
mysqglDataSource.
mysqlDataSource.

mysqlDataSource.

setServerName("localhost");
setPortNumber(4000);
setDatabaseName("test");
setUser("root");

setPassword("");

EIRIZERIZERD K 123456, M E M TiDB Serverless SREFERPFEIMEREEN:

* Endpoint: xxx.tidbcloud.com

* Port: 4000

» User: 2aEp24QWEDLQgRFs.root

BALERE N F S E I :

mysqglDataSource.
mysqlDataSource.
mysqlDataSource.
mysqlDataSource.
mysqglDataSource.
mysqlDataSource.

mysqlDataSource.

setServerName("xxx.tidbcloud.com");

setPortNumber(4000);

setDatabaseName("test");

setUser("2aEp24QWEDLgRFs.root");

setPassword("123456");
setSs1Mode(PropertyDefinitions.Ss1Mode.VERIFY_IDENTITY.name());
setEnabledTLSProtocols("TLSv1.2,TLSv1.3");

43343 FE3ITHEIWH: BT

BT make, XRATIU/MEENAS:

GBI (make prepare):

mysql --host 127.0.0.1 --port 4000 -u root < src/main/resources/dbinit.sql
mysql --host 127.0.0.1 --port 4000 -u root -e "TRUNCATE test.player"

. 5%55#*@@ (make gen):
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rm -f src/main/java/com/pingcap/model/Player.java
rm -f src/main/java/com/pingcap/model/PlayerMapper.java

rm -f src/main/resources/mapper/PlayerMapper.xml

mvn mybatis-generator:generate

- BIEFHMEE (make build): mvn clean package

+ 1B1T (make run): java -jar target/plain-java-mybatis-0.0.1-jar-with-dependencies.jar
R FT LA BIRIBITIXPY A make S LENREEH L,
B1T make, XRATAMEFIIAS:

« BB FMIE (make build): mvn clean package

/

+ 11T (makerun): java -jar target/plain-java-hibernate-0.0.1-jar-with-dependencies.jar

fRBPTLARIRBITIXF A make GRS ENREGF L,
BT make, XREATAMEENAS:

© 7

BIEHMIEE (make build): mvn clean package
« 1Z1T (make run): java -jar target/plain-java-jdbc-0.0.1-jar-with-dependencies.jar

R LA IMIZITIXF A make AR S ERER S,

4335 F4w: THERHEIE
Mybaﬂs?ﬁﬂﬂﬁﬁtﬂ
Hibernate THIHA%E

JDBC TR H

43.4 {EF3 pjango ¥ % TiDB N FRIEF
ARG R RN EF Django #3E—> TiDB Web N T2, {8 django-tidb IRIRVE IRV 0] 8EDBUIESR, '~
58z FA 32 7 B9 KRS B] M Github R &K,

XR— MR A TTEIIMIE Restful APTRIRPIN AT, BRT —MEA Tios {E A EIEEEIERA pjango /G iImAR
%, RPliit TUATERE, AT ER— 1K R:

XR—NXRTFTHEBGF, B MERERNEY: ST coins LR goods, BB NMKRERE—1F
Efid, {FRMRMME—IRR, MRESTEMEVEAENERLT, TUBBMIZS,

{RE] CACALE R0 B, MEBCHNARERF.
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FEIVE
EZEEARIMEREIR pjango MEE TiDB N FBIEF.
i B R AIMEYE B Es Tios 8, FKEWFIIZI TS, RFE— M ikE: BaEmMmiRi,

4341 1% BENRRY TioB B

KGN A Tios LB BN IE,

BIZE TiDB Serverless EEE%,

{Ra] AZRE — /N ANk Y Tios SEBE S IENAY TioB 5EEE, AL IR, BESE:
- ERE AN TiDB EEEE
- EREIF TiDB £

ETF cit WIS EMALIME: WEFILIE

ZIMES BN, Filid nive SENILEERE,

4342 58245 &I Python

BRI EN L FEHFH LK python, A AIRFBIEEF Django 3.2.16 R4S, #RHE Django X434, Django 3.2.16 hR A
2#% python 3.6, 3.7. 3.8, 3.9F03.10 kR, HEFEEF Python 3.10 hRZ,

4343 HF3w: FKENBERNE

£V
MRGRHELEBI—NSERFERKBNZEER, MAZRAKIE, sISE6IEHEE K
=HIER (i) —T,

15 FE ke PERBI{CHBZE pingcap-inc/tidb-example-python, FF3EAZI B 3 django_example H7,

4344 BB 4% BITHEARER

BETRzTNBARERASE, BEER— Web NARER, {RE]CAER python manage.py migrate ‘nari/#\. X
Django TEZXIEEE django HEIE—/NK player, SNRIREIN FAFEFHY Restful AP ZIXTEK, XLEIERKIGSTE TiDB
B IITRIEESS,

NRIRAE T BB XU NARFOEEFRER, TSASKIATERD,
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1y

43441 FAaLEE

18857 :

TiDB Cloud FEIRES )

P PingCAP

E R {EF TiDB Serverless 5£8%, FEr{ example_project/settings.py FIfY DATABASES S5 :

DATABASES = {

‘default': {
"ENGINE': 'django_tidb',
'"NAME': ‘'django’,
'"USER': 'root',
"PASSWORD"': "',
"HOST': '127.0.0.1",
"PORT': 4000,

}

FYN, BT TiDB Serverless EE(HE ssLiEE, ELL, FEERM cAIEPBIRIR, {RO]LATLE TiDB Serverless T 1EE

XiE HERRERERAN A IEBBIZ
EIRRERIERD S 123456, TMELM TiDB Serverless SEEFEIR 1S RIRNERIE R J:
* Endpoint: xxx.tidbcloud.com

+ Port: 4000
» User: 2aEp24QWEDLQgRFs.root

FEM macos B, NMAFSEERD:

DATABASES = {
"default': {
"ENGINE " :
"NAME': 'django’,
'"USER': '2aEp24QWEDLgRFs.root",
"PASSWORD': '123456"',
"HOST':
"PORT": 4000,
"OPTIONS': {
"ssl': {

n

'django_tidb',

'xxx.tidbcloud.com',

ca": "/etc/ssl/cert.pem

}I
I

43442 FLa¥FE 255 BT

1. ¥TH %R, #HA tidb-example-python XIB/RGIE 5

cd <path>/tidb-example-python
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B’ PingCAP

2. TRIMB A FFHA django_example B3R

pip install -r requirement.txt

cd django_example

3. BITRURREIS:

EN =

- KT RIBRE B RTFE django FUREEE,

« BRBIE django $4HEEE, TIIEIL CREATE DATABASE django iBEG#HITRIEE, XTI
IR IBEAIEISE, SECREATE DATABASE,

« $4BEE B 5 NAME B] 7E example_project/settings.py AY DATABASES BRI E X,

AT RE IRRV IR E A A RY Django FT AV BUIER.

python manage.py migrate

4. BITRAERF:

python manage.py runserver

43443 FAaTEIEY: wdH

M RREERS M TR

Watching for file changes with StatReloader
Performing system checks...

System check identified no issues (0 silenced).

December 12, 2022 - 08:21:50

Django version 3.2.16, using settings 'example_project.settings'
Starting development server at http://127.0.0.1:8000/

Quit the server with CONTROL-C.

MRFRTREXRIENAREFBIFRER, AISEEIATERS

4345 ZE5%: HTTPIER

HFETNBAREFG, (ReCABE AR YL http: //1ocalhost 18000 [ElfFimFEF &L HTTP B3R, TFEHE
— R IE KR E R AR fE A Z AR S5

KIS
5

At

41EEE§SZFFP1ayer postman_collection.json = £ A Postman,
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2. B AJG Collections > Player YNEIFT7R :

2 My Workspace New Import

E —I_ ? c00

Collections

00 Create

APls
GET GetByID

[=] GET GetByLimit

Environments GET GetByPage

GET Cout
b

Mock Servers PUT Trade

8: postman import

- IEANETER
i Create #R%E, st Send 3%, &3 PosT AZTUAY http://1ocalhost:8000/player/ 5K, R[EE
FIEINRIETR AN, TR 1,

- A D FREIMRER

M GetByID #3%, s Send &, &1X GET IZZUAY http://localhost:8000/player/1 5K, R[]
R A1 HIRER.

- {E£A Limit L EFREIHRIER

=i GetByLimit {7, s Send #%H, %&iX GET AZTURY http://localhost:8000/player/limit/3 &
K, BREMERRZ 3 MORMNERTIR.

.« FREUETR AN
=i count iR, i send 3%, &iX GET HZTWAY http://localhost:8000/player/count 53K, iR
[E{E FIT RN
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- IRR G
M Trade #1725, =i Send 2, &i1E PosT A2V http://1ocalhost:8000/player/trade iR, &
RSB IWERIMEFK D sellid, MFEITZ 1D buyId, MKEZHIENE amount LARMILIHFEEZ M W price,
ROBEARSEEM, SHIMEZMREMAE. BWEXMREMABRHBUBEESR RN, X515
RN, FEHFHEESSRIE, AFA2BMRMEMHEMEELNE R

TEER curl iIERRS I,

- IR
{6 PoST 75746 /player i &IXTERKEINGTE, Hla0:

curl --location --request POST 'http://localhost:8000/player/' --header 'Content-Type:

< application/json' --data-raw '[{"coins":100,"goods":20}]"'

XEEA jsoN fEAERIETE, RARFECIE—PETHE coins 7100, LI goods 79 20 KIIEK, iR
E{ERBIRMIMKESR:

create 1 players.

- ER D RBIMRER
M GET 75)40a /player i m A IZXBIKIXBIMRES, LI, TREEERIFZ LEHIIR DS, B
/player/{id}y, 540, EEXK D J1 BVITZKET:

curl --location --request GET 'http://localhost:8000/player/1’

RE{ER D 1 IRER:

{
"coins": 200,

"goods": 10,
"id": 1
}

- {ER Limit IHEFKBIKRER
M GET J57%4[A /player/limit IR EBRKFEIMKRER., Ubid, TREERRIFZ LALHRBRHIERN
DIREBEE, Bl /player/limit/{limit}, 0, EHBEKRZZ 3 MRMERH:

curl --location --request GET 'http://localhost:8000/player/limit/3"'

REME R IIRERETIR:
[
{
"coins": 200,
"goods": 10,
"id": 1
+
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{
"coins": 0,
"goods": 30,
"id": 2

+

{
"coins": 100,
"goods": 20,
"id": 3

}

]

- FREITZRANE
/A GET Ai%[8) /player/count IR & X TERKKKEITR N :

curl --location --request GET 'http://localhost:8000/player/count'’

IREMERITR N
4

- IRRS
{§8F3 PoST 734[A /player/trade iR ARIEER KRR EIMKEINR S, FIE:

curl --location --request POST 'http://localhost:8000/player/trade' \

--header 'Content-Type: application/x-www-form-urlencoded' \
--data-urlencode 'sellID=1' \
--data-urlencode 'buyID=2' \

--data-urlencode 'amount=10"' \

--data-urlencode 'price=100"

IXE{E M Form Data {E NS BMIE R, RARE RIS IDsellID 1. MEHLZK ID buyID 2. MISEELHEK
&= amount J7 10, MASZEFEEZ ML price J7 100,

REMEANRZEEMIN:

true

HEMEZMREVAE. WEMRETARRBEEER RN, RSN, FEATHIEESSR
iE, ARBENRNEMRENERNER.

RAFEMR, RETUAER request. sh AR &KX TIEK:

1. TEIACIER 10 BRI

2. 3REXLID 1 FIIRER

3. FRZEZ 3 BMRIEEIR
4. FREUTR B8
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5. 10 A1 MIRIERAEDLTS, 1082 NIRERBWETT, WK 10 N6, %2k 100 £

R ./request.sh AR LBITIEHIA, BZITERIM TR

> ./request.sh
loop to create 10 players:
create 1 players.create 1 players.create 1 players.create 1 players.create 1 players.create 1

<> players.create 1 players.create 1 players.create 1 players.create 1 players.

get player 1:
{"id": 1, "coins": 100, "goods": 20}

get players by limit 3:
[{"id": 1, "coins": 100, "goods": 20}, {"id": 2, "coins": 100, "goods": 20}, {"id": 3, "coins":
< 100, "goods": 20}]

get players count:
10

trade by two players:

trade successful

4346 LIVLATS

RNTHNBRGINAEFIB FRVAE A,

&

43461 28

RO E B B R AR TR

F—— example_project

| F—— _init__.py

| == asgi.py

| F—— settings.py

| F—— urls.py

| b—— wsgi.py

F—— player

| F—— __init__.py

| F—— admin.py

| F=— apps.py

| F—— migrations

| | F—— o0001_initial.py
| L—— _ init__.py
| F—— models.py

| F—— tests.py
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| F—— urls.py
| L—— views.py
L—— manage.py

Hrp:

« BANXHERPR _init_ .py XHFERTZXERE—1 Python B,
+ manage.py JJ Django BRI T EIED B A,
« example_project BB B KA IAICHD:

- settings.py FERTIMEMECE, WMHBIEEBLL, =50, ERANMEELSS.
- urls.py EE TIMENIRER.

« player @INE FRMIT Player HIFEEEEIE, HIIFEEIWMIE, X7E Django P AN, {REIAEH
python manage.py startapp player KEIE—NZ=HMY player M,

- models.py EX T Player BUEIETL,

- migrations @ —ABURRELTBHIA, {Re]LAE python manage.py makemigrations player &R
L BN models.py XHFRE XMEIEN SR, FHEMTEHA,

- urls.py EXTNAEHE,

- views.py IRt T N ARZIEIL,

EF=

T Django RUIR TR A T rlH@KRIER, AL, MEEECIENAR, EIERHTEMR. &
ARG, SEMHTFEFZTE exanple_project/settings.py SEH, #E INSTALLED_APPS YR A
NN 'player.apps.PlayerConfig' 5B, {REILASERFICIE settings.py AIRBESES,

43462 TMBERE

ATEEENE example_project BN settings.py WEEBRRE, XNMXEFEE T Django IBMEEE, BT
DEESMNE, FEfE. EENMIEESERE, MrItAiBEd et EEERHMTAREF X — B3R TRELREENX
HFRVERRTE, AIEREDIE PER settings.py X, XF Django BEMEZER, S% Django BBENX
.

### Application definition

INSTALLED_APPS = [
'player.apps.PlayerConfig',

'django.contrib.admin',

'django.contrib.auth',
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'django.contrib.contenttypes’',
'django.contrib.sessions',
'django.contrib.messages"',

'django.contrib.staticfiles"',

MIDDLEWARE = [
‘django.middleware.security.SecurityMiddleware",
'django.contrib.sessions.middleware.SessionMiddleware',
'django.middleware.common.CommonMiddleware’,

# 'django.middleware.csrf.CsrfViewMiddleware',
'django.contrib.auth.middleware.AuthenticationMiddleware",
'django.contrib.messages.middleware.MessageMiddleware',

'django.middleware.clickjacking.XFrameOptionsMiddleware',

### Database
### https://docs.djangoproject.com/en/3.2/ref/settings/#databases

DATABASES = {
‘default': {
"ENGINE': 'django_tidb"',
'NAME': 'django',
'USER'": 'root',

'"PASSWORD': '',
'"HOST': '"127.0.0.1",
"PORT': 4000,

b

¥
DEFAULT_AUTO_FIELD = 'django.db.models.AutoField’

P PingCAP

Hr:

« INSTALLED_APPS: BRMINF2EERMIIR,

+ MIDDLEWARE: BEBIFEI4IITR, HTFARBIFTE Csrfviewmiddleware FREI{F, ELLEHIERE,
+ DATABASES: BURFEEECE., HMP, ENGINE —INRECE A django_tidb, IXIEE T django-tidb FIECE E K,

43463 IREEH
1E example_project BRI urls.py X4 RE TIRIRH:

from django.contrib import admin
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from django.urls import include, path

urlpatterns = [
path('player/"', include('player.urls"')),

path('admin/"', admin.site.urls),

ELrmEREIR, BIEERYE players BR12$E8 [ player.urls, B, player B FB urls.py EHFIBRB A
player/ FFSkBY URLER, KTFE S Django URL IAESEHNER, 1B5SE Django URL THEES M,

43464 player N

player RZFISEIN T3 Player WRIBIBRELETR, WREFAML. EOXKMEFINEE,
HEREY

models.py XA ELR Player FIEIREY, XMERINN T HIHEER —IKR,

from django.db import models

### Create your models here.

class Player(models.Model):
id = models.AutoField(primary_key=True)
coins = models.IntegerField()

goods = models.IntegerField()

objects = models.Manager()

class Meta:
db_table = "player"

def as_dict(self):
return {
"id": self.id,
"coins": self.coins,

"goods": self.goods,

E LRGP, BUBREPRE—NFE veta, XEFELT pjango BIIMIER, AUBTERIEEENTE
IS ,J:F' db_table FEAALL AR BU NS B AOR B A player, X FIRELSTIE BRI L EPIE N o] &EF Django HREY
Meta EINSZ 4,

LEsh, BIBIRBEIRE N T id, coins & goods = NEM:

+ id: models.AutoField(primary_key=True) Z/AEFH— P BoBIEAEHE,
* coins: models.IntegerField()ﬁﬂ_ﬂg\ly\j—/ﬁlnteger ?‘éﬂﬂ’\]?ﬁﬁo
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P PingCAP
+ goods: models.IntegerField() RARHE J— Integer KEIFYFES,

RTBIBREBENIFMES, AJTES Django KA,

BIERBITR

Django A Python BUEARELTE X KWE o ikE, IWEIEFERIHITIER., EIt, EREM—RIIKEFERITE
A, BTFRRARBSHIBEZENER. 7 nodels.py AT X 5E Player BIEIRAELS, {RETLAER python

<> manage.py makemigrations player ERIFHIAR, EARIRAIF, migrations BLARY 0001_initial.py #i
EEINEMFTIRHE,

### Generated by Django 3.2.16 on 2022-11-16 11:09

from django.db import migrations, models

class Migration(migrations.Migration):

initial = True

dependencies = [

1

operations = [
migrations.CreateModel(

name='Player',

fields=[
('id"', models.AutoField(primary_key=True, serialize=False)),
('coins', models.IntegerField()),
('goods', models.IntegerField()),

1,

options={
'db_table': 'player',

Y

{RB]LA{E A python manage.py sqlmigrate ... RIEIERHARFLIGEITHI sQL IE"U XA A MR TS
MAITIRER I sQuiBRIRY R BEtE, AEMTRMAG, HEELVER RGOSR FHANEE
FERY sQLiBR), TEAREGIFR, {REILAIZTT python manage.py sqlmigrate player 0001, E%i Fe]iEfd sqL
BR, BMTFAREEAHITER:

-- Create model Player

CREATE TABLE “player”™ ("id’ integer AUTO_INCREMENT NOT NULL PRIMARY KEY, “coins’ integer NOT NULL
< , "goods’ integer NOT NULL);
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EMIEBHAE, {REIBAGEF python manage.py migrate SCHEEURIER., LHmSHERSEM, HBITRRBHE
BIEEARTF—FETICRUTABSFRIE, B, FETUSRETHGS, MAFBOEEEIT QLIEA.

[z A& A

FEREBHE—TH, ROIFEFRE player/ B&1ZIBE T player.urls, ATIER AR player B FEJ urls.py M
FAIRH:

from django.urls import path

from . import views

urlpatterns = [
path('', views.create, name='create'),
path('count', views.count, name='count'),
path('limit/<int:limit>', views.limit_list, name='limit_list"),
path('<int:player_id>", views.get_by_id, name='get_by_id'),
path('trade', views.trade, name='trade'),

Rz FER EGEM T 5 N ERTZ

1 #EIBIO) T views.create BRIEL,
« 'count': Hﬁ}ar]j7v1ews count [ ;&
« 'limit/<int:limit>': #E3EME T views.limit_list RIEY, LEALERIZELE — <int:limit> RRTE, H
=
- int RERXNMSHEBHBIERE RN int HLE,
- limit SIEUESHEVEIGHMET ZER H linit BIREASH,
. '<int:player_id>': {RIBEIT views.get_by id BEZH, LLREIRIZBE— <int:player_id> IR1ZT &,

« 'trade': #E3EM T views.trade B,

Ltesh, AR ERIEHEATRN, FALEE vl LEN B SIEEHEENERZ, WLEERAFR, R
HECE J player/ R EULN ARE, 4, NMAKRBT:

. " FESEPREYIER AR http(s)://<host>(:<port>)/player,

* 'count' EE§EW§E@ﬁ§§REP§b http(s)://<host>(:<port>)/player/count,

« 'limit/<int:limit>' BA limit J9 3 Jof9l, 7ESEFRAGIERA A http(s)://<host>(:<port>)/player/limit
— /3,

24

BEESLIE, 7E player B A views.py A, IX7E Django HIRFF AME, XTF pjango MEIMEZEE, &
% Django LEIX 4,
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from django.db import transaction
from django.db.models import F
from django.shortcuts import get_object_or_404

from django.http import HttpResponse, JsonResponse
from django.views.decorators.http import *
from .models import Player

import json

@require_POST
def create(request):
dict_players = json.loads(request.body.decode('utf-8"'))
players = list(map(
lambda p: Player(
coins=p['coins'],
goods=p[ 'goods"]
), dict_players))
result = Player.objects.bulk_create(objs=players)
return HttpResponse(f'create {len(result)} players.')

@require_GET
def count(request):

return HttpResponse(Player.objects.count())

@require_GET
def limit_list(request, limit: int = 0):
if limit ==
return HttpResponse("")
players = set(Player.objects.all()[:limit])
dict_players = list(map(lambda p: p.as_dict(), players))

return JsonResponse(dict_players, safe=False)

@require_GET

def get_by_id(request, player_id: int):
result = get_object_or_404(Player, pk=player_id).as_dict()
return JsonResponse(result)

@require_POST

@transaction.atomic
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def trade(request):
sell_id, buy_id, amount, price = int(request.POST['sellID']), int(request.POST['buyID']), \
int(request.POST[ 'amount']), int(request.POST[ 'price'])
sell player = Player.objects.select_for_update().get(id=sell_id)
if sell_player.goods < amount:

raise Exception(f'sell player {sell_player.id} goods not enough')
buy_player = Player.objects.select_for_update().get(id=buy_id)
if buy_player.coins < price:

raise Exception(f'buy player {buy_player.id} coins not enough')

Player.objects.filter(id=sell_id).update(goods=F('goods') - amount, coins=F('coins') + price)

Player.objects.filter(id=buy_id).update(goods=F('goods"') + amount, coins=F('coins') - price)

return HttpResponse("trade successful")

TERZE —BEERAERNESRES:

. B

- @require_GET: XIRILERENIES GeT LBIAY HTTP EK,

- @require_POST: {XFRILEREUNIZS PoST AU HTTP 153

- @transaction.atomic: KRR ANFABRIEEREBHERITRA—1MESPIET. XTFE
Django PEAESMEZ(EE, FIEE Django BUBESHZ XM, XT 1i0B FEMMIFHER, °I

22&Ti0B FH M,
. create E#4:

- JKBY request YERH body B Payload, F+F3 utf-8 f#Hg:

dict_players = json.loads(request.body.decode( 'utf-8'))

- {EF8 lambda Y map BBIEX, 45 dict 2EYAY dict_players WHREEHRJg Player FUIBIERLAYTIR

players = list(map(
lambda p: Player(
coins=p['coins'],
goods=p[ 'goods"]
), dict_players))

- 18F Player BUBIERIAY bulk_create BEY, MEIRI players 7R, FHIRELIRIMMEBUESRE:

result = Player.objects.bulk_create(objs=players)
return HttpResponse(f'create {len(result)} players."')

- count BRI : 1AM Player ZUIEIRRLAY count BRIZY, FIRMEIFTBRILBUIESRE.,

« limit list CEIZY:
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- fEERIBLE, limit 9o AR IERIBEENK:

if limit ==

return HttpResponse("")

- 1A Player BUEIRELRY a1l BREN, FHERIARIERFIRENAT Limit NUE. FE/EEMIZ, Django
ARABBRIBEHEAFPISE Linit NUE, MBEFERNBERBIEENR linit N
B, XZHT Django EE THIFIRIERF, FH Queryset WREEIER), XBHREN —MNRIUITH
QuerySet BTN, 184 SR E—MNRMITH QuerySet, EHZIRE—REIEAIIEK Queryset WAYERL
1B, PIANLEALER set RHBTEHHAITIERFREENES, KT Diango Queryset IEBZER, {Re]
BAZ2E Django QuerySet API M 14,

players = set(Player.objects.all()[:1limit])

FHREAY Player BIBEAEIFITIR, FHRITRA dict BIFIFR, FHER JsonResponse Hith,

dict_players = list(map(lambda p: p.as_dict(), players))

return JsonResponse(dict_players, safe=False)

. get_by_idéﬁ%ﬁ:

- {£F3 get_object_or_404 iBENEME A player_id, FHi9 Player WHRIE R dict, MBIBEAFE, 1BH
LEERE0R ] 404 ARZSHD

result = get_object_or_404(Player, pk=player_id).as_dict()

{85 H JsonResponse IR [ £3fE :

return JsonResponse(result)

. trade E4:

- M POST Payload AR $UX Form FZZURVELIE :

sell _id, buy_id, amount, price = int(request.POST['sellID']), int(request.POST[ 'buyID'
— 1), \

int(request.POST['amount']), int(request.POST[ 'price'])

- VA Player BUBHRALRY select_for_update BRERI RERMSLRMBIEEITING, FEEZHRILET
MEENIFKMEMBERT R, ZREEM T etransaction.atonic kifizd, FEREHES
HESOR, AIRAAXMG, AESREXRKEEHE, MERE, B Djang HITESMK,

sell _player = Player.objects.select_for_update().get(id=sell_id)

if sell_player.goods < amount:

raise Exception(f'sell player {sell_player.id} goods not enough')

buy_player = Player.objects.select_for_update().get(id=buy_id)

if buy_player.coins < price:

raise Exception(f'buy player {buy_player.id} coins not enough"')
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- BESERSIROEE. HTXEFERT etransaction.atomic #&ifigs, EFIFEEIEGH Django [
RES, BAlt, BAEELAER try-except IBRIFITRERIE, NRE—EEELAIE, BTE except
R REREE EE, UABGLEE Django IRIANERIBITIERMERES, SEEUBEHIR.

Player.objects.filter(id=sell_id).update(goods=F('goods') - amount, coins=F('coins') +

< price)
Player.objects.filter(id=buy_id).update(goods=F('goods') + amount, coins=F('coins') -
< price)

- RORZMINFNHR, ERhEMBEAGESHREMLIRE:

return HttpResponse("trade successful")

4347 BIEMERKRBIZ=ERERF (°IiE)

ZF2 7 {8 Django Admin CLI django-admin #J3, {R7] LA 3R F(EF django-admin RIRETERY Django 15 B B4R
t. MRFEWRIEKESROITZF django_example HEINENEITEANAIER, PJUAREBUAT S RIEE:

1. ¥J%81Y Django I B copy_django_example:

pip install -r requirement.txt
django-admin startproject copy_django_example

cd copy_django_example

2. EBPY DATABASES fiC & :

1. ¥TFF copy_django_example/settings.py BR & M {4
2. ¥ DATABASES BB MIB[EI A sqLite BB E BB o0 TiDB SREFINFE R :

DATABASES = {
"default': {
"ENGINE': 'django_tidb"',
'"NAME': ‘'django',
'"USER': 'root',

"PASSWORD': ',
"HOST': '127.0.0.1",
"PORT': 4000,

I
}
DEFAULT_AUTO_FIELD = 'django.db.models.AutoField"’

3. HFARGIAZTEBIKRE, FLREZIEFETMIFER MIDDLEWARE FRHY CsrfviewMiddleware, fELX
JSHJ MIDDLEWARE 79 :

MIDDLEWARE = [
'django.middleware.security.SecurityMiddleware"',

'django.contrib.sessions.middleware.SessionMiddleware’,
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'django.middleware.common.CommonMiddleware’,

# 'django.middleware.csrf.CsrfViewMiddleware',
'django.contrib.auth.middleware.AuthenticationMiddleware’,
'django.contrib.messages.middleware.MessageMiddleware"',

'django.middleware.clickjacking.XFrameOptionsMiddleware',

Elt, (FEZZM T —AMZANNAER, ENAREFSROINAREFNKBTEER, MRFEE—DT
fi# Django MfEMTIIE, %!

+ Django X 14
+ Django A 1272

4.3.5 TiDB F[ Python BITEI & CRUD N FHTEF

AR RN A TiDs Al Python RAIE —NE S RY CRUD N ARTET,

Xz

FE:

HEFF{EFT Python 3.10 &2 BA_ERRZA#1T TioB FIN BIZF MRS,

4351 19 BoNRRY TiDB 5B

ATENE TiDB £ BN A%,

Bl TiDB Serverless EE&%,

{Re] BAERE — /N AN Ay Tios SEE¥ K IEZNAY TiDB 5EEE, FMT R, B5SE:
- ERE AN TiDe EEEE
. EREIFT TiDB SEE¥

BT cit W EMNALRIME: MEM KL

ZIMES BN, Fidd Tive SENILEEE,

4352 2w IKEULHS

git clone https://github.com/pingcap-inc/tidb-example-python.git

SQLAIchemy J9 HATLEEIRTITRIFFIE Python ORM Z—, LEAEIG LA SQLAIchemy 1.4.44 hR A3 1T 15 ER,
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import uuid

from typing import List

from sqlalchemy import create_engine, String, Column, Integer, select, func

from sgqlalchemy.orm import declarative_base, sessionmaker

engine = create_engine('mysql://root:@127.0.0.1:4000/test")
Base = declarative_base()
Base.metadata.create_all(engine)

Session = sessionmaker(bind=engine)

class Player(Base):

__tablename__ = "player"

id = Column(String(36), primary_key=True)
coins = Column(Integer)

goods = Column(Integer)

def __repr__(self):

return f'Player(id={self.id!r}, coins={self.coins!r}, goods={self.goods!r})’

def random_player(amount: int) -> List[Player]:
players = [1]
for _ in range(amount):

players.append(Player(id=uuid.uuid4(), coins=10000, goods=10000))

return players

def simple_example() -> None:
with Session() as session:
# create a player, who has a coin and a goods.

session.add(Player(id="test", coins=1, goods=1))

# get this player, and print it.
get_test_stmt = select(Player).where(Player.id == "test")
for player in session.scalars(get_test_stmt):

print(player)

# create players with bulk inserts.

# insert 1919 players totally, with 114 players per batch.

# each player has a random UUID
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player_list = random_player(1919)
for idx in range(0, len(player_list), 114):

session.bulk_save_objects(player_list[idx:idx + 114])

# print the number of players
count = session.query(func.count(Player.id)).scalar()

print(f'number of players: {count}')

# print 3 players.
three_players = session.query(Player).limit(3).all()
for player in three_players:

print(player)

session.commit()

def trade_check(session: Session, sell_id: str, buy_id: str, amount: int, price: int) -> bool:
# sell player goods check
sell_player = session.query(Player.goods).filter(Player.id == sell_id).with_for_update().one
— O
if sell_player.goods < amount:
print(f'sell player {sell_id} goods not enough')

return False

# buy player coins check
buy_player = session.query(Player.coins).filter(Player.id == buy_id).with_for_update().one()
if buy_player.coins < price:

print(f'buy player {buy_id} coins not enough')

return False

def trade(sell_id: str, buy_id: str, amount: int, price: int) -> None:
with Session() as session:
if trade_check(session, sell_id, buy_id, amount, price) is False:

return

# deduct the goods of seller, and raise his/her the coins
session.query(Player).filter(Player.id == sell_id). \

update({'goods': Player.goods - amount, 'coins': Player.coins + price})
# deduct the coins of buyer, and raise his/her the goods
session.query(Player).filter(Player.id == buy_id). \

update({'goods': Player.goods + amount, 'coins': Player.coins - price})

session.commit()

print("trade success")
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def trade_example() -> None:
with Session() as session:
# create two players
# player 1: id is "1", has only 100 coins.
# player 2: id is "2", has 114514 coins, and 20 goods.
session.add(Player(id="1", coins=100, goods=0))
session.add(Player(id="2", coins=114514, goods=20))

session.commit()

# player 1 wants to buy 10 goods from player 2.
# it will cost 500 coins, but player 1 cannot afford it.
# so this trade will fail, and nobody will lose their coins or goods

trade(sell_id="2", buy_id="1", amount=10, price=500)

# then player 1 has to reduce the incoming quantity to 2.
# this trade will be successful

trade(sell_id="2", buy_id="1", amount=2, price=100)

with Session() as session:
traders = session.query(Player).filter(Player.id.in_(("1", "2"))).all()
for player in traders:
print(player)

session.commit()

simple_example()

trade_example()

MRS T EHZ{EH Driver, SQLAIchemy iR T BB BUREZEZER, NERIEEZRIMAT, SQLAIchemy R T
RERRIE, MAREEE. BEANKRI ruD F, RAMELTRBE,

Player EAMIBEEREZEFARIREL, Player B NBMHEIIT N E player RV —NFER, SQLAIchemy
5/ Player £ T 48 sQLAIchemy RIEEZMIER, FH TR WL ERAFIFE) id = Column(String(36),
< primary_key=True) FIZEEIE X, FARIERFERL R EMIINE M, id = Column(String(36), primary_key
< =True) TR/R id FE&R I string KB, WNEIEREZLEL R vARcHAR, KE J 36, B RHEH.

X F sQlAlchemy IR S{ER 7%, {RAIBAESE sQlAlchemy B M,

peewee JJ ZHRTEEEGRITAIFFIR Python ORM Z—,  LEALIF A peewee 3.15.4 RR AT BA,

import os
import uuid

from typing import List

from peewee import *
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from playhouse.db_url import connect

db = connect('mysql://root:@127.0.0.1:4000/test")

class Player(Model):
id = CharField(max_length=36, primary_key=True)
coins = IntegerField()

goods = IntegerField()

class Meta:
database = db

table_name = "player"

def random_player(amount: int) -> List[Player]:
players = []
for _ in range(amount):

players.append(Player(id=uuid.uuid4(), coins=10000, goods=10000))

return players

def simple_example() -> None:
# create a player, who has a coin and a goods.

Player.create(id="test", coins=1, goods=1)

# get this player, and print it.
test_player = Player.select().where(Player.id == "test").get()
print(f'id:{test_player.id}, coins:{test_player.coins}, goods:{test_player.goods}"')

# create players with bulk inserts.

# insert 1919 players totally, with 114 players per batch.
# each player has a random UUID

player_list = random_player(1919)
Player.bulk_create(player_list, 114)

# print the number of players
count = Player.select().count()

print(f'number of players: {count}')

# print 3 players.
three_players = Player.select().limit(3)

for player in three_players:

print(f'id:{player.id}, coins:{player.coins}, goods:{player.goods}')
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def trade_check(sell_id: str, buy_id: str, amount: int, price: int) -> bool:
sell goods = Player.select(Player.goods).where(Player.id == sell_id).get().goods
if sell_goods < amount:
print(f'sell player {sell_id} goods not enough')
return False

buy_coins = Player.select(Player.coins).where(Player.id == buy_id).get().coins
if buy_coins < price:

print(f'buy player {buy_id} coins not enough')

return False

return True

def trade(sell_id: str, buy_id: str, amount: int, price: int) -> None:
with db.atomic() as txn:
try:
if trade_check(sell_id, buy_id, amount, price) is False:
txn.rollback()

return

# deduct the goods of seller, and raise his/her the coins

Player.update(goods=Player.goods - amount, coins=Player.coins + price).where(Player.
> id == sell_id).execute()

# deduct the coins of buyer, and raise his/her the goods

Player.update(goods=Player.goods + amount, coins=Player.coins - price).where(Player.

<5 1id == buy_id).execute()

except Exception as err:

txn.rollback()

print(f'something went wrong: {err}')
else:

txn.commit()

print("trade success")

def trade_example() -> None:
# create two players
# player 1: id is "1", has only 100 coins.
# player 2: id is "2", has 114514 coins, and 20 goods.
Player.create(id="1", coins=100, goods=0)

Player.create(id="2", coins=114514, goods=20)
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# player 1 wants to buy 10 goods from player 2.

# it will cost 500 coins, but player 1 cannot afford it.

# so this trade will fail, and nobody will lose their coins or goods
trade(sell_id="2", buy_id="1", amount=10, price=500)

# then player 1 has to reduce the incoming quantity to 2.
# this trade will be successful

trade(sell_id="2", buy_id="1", amount=2, price=100)

# let's take a look for player 1 and player 2 currently
after_trade_players = Player.select().where(Player.id.in_(["1", "2"1))
for player in after_trade_players:

print(f'id:{player.id}, coins:{player.coins}, goods:{player.goods}"')
db.connect()
### recreate the player table
db.drop_tables([Player])

db.create_tables([Player])

simple_example()

trade_example()

BT EZ(ER Driver, peewee Rk T BIZMIEEE RN, NERIEEEFIIMAT, peewee TR T KEN
IRIE, MREER, EANRM ruD F, RAMEIL TRIBE,

Player KN EIEERTIZF ARIBRET, Player B NEBMHEII N E player "REV—NFER, peewee fEF Player
E R T L peewee RILEZBMER, FEA TR LREIFHY id = charField(max_length=36, primary_key=
< True) BUZEBITE X, FARIBRFERRBIFIEMIME M, id = CharField(max_length=36, primary_key=True)
RN id FERI CharField 2B, WMEHEEZE S VARCHAR, KE J36, BAEH,

KX TF peewee WESERTIE, RRILASE peewee B M,

mysglclient 3 H B EEEGRITAIFFR Python Driver 2 —, EEREUE A mysqlclient 2.1.1 AR A 3E1T1H A, =R python B
Driver R EMIES, FERAUKRESE, EREARTEHREESIN, EFNEEESNENE, IRLEERE
NIERE sqQL BVia=, NAKEFER orm HITIEFHRS., XU REFIBS T,

import uuid

from typing import List

import MySQLdb
from MySQLdb import Connection

from MySQLdb.cursors import Cursor

def get_connection(autocommit: bool = True) -> MySQLdb.Connection:
return MySQLdb.connect(
host="127.0.0.1",
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port=4000,
user="root",
password="",
database="test",

autocommit=autocommit

def create_player(cursor: Cursor, player: tuple) -> None:
cursor.execute("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", player)

def get_player(cursor: Cursor, player_id: str) -> tuple:
cursor.execute("SELECT id, coins, goods FROM player WHERE id = %s", (player_id,))

return cursor.fetchone()

def get_players_with_limit(cursor: Cursor, limit: int) -> List[tuple]:
cursor.execute("SELECT id, coins, goods FROM player LIMIT %s", (limit,))

return cursor.fetchall()

def random_player(amount: int) -> List[tuple]:
players = []
for _ in range(amount):
players.append((uuid.uuid4(), 10000, 10000))

return players

def bulk_create_player(cursor: Cursor, players: List[tuple]) -> None:

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

def get_count(cursor: Cursor) -> None:
cursor.execute("SELECT count(*) FROM player™)

return cursor.fetchone()[0]

def trade_check(cursor: Cursor, sell_id: str, buy_id: str, amount: int, price: int) -> bool:
get_player_with_lock_sql = "SELECT coins, goods FROM player WHERE id = %s FOR UPDATE"

# sell player goods check
cursor.execute(get_player_with_lock_sql, (sell_id,))

_, sell_goods = cursor.fetchone()
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if sell_goods < amount:
print(f'sell player {sell_id} goods not enough')

return False

# buy player coins check
cursor.execute(get_player_with_lock_sql, (buy_id,))
buy_coins, _ = cursor.fetchone()
if buy_coins < price:

print(f'buy player {buy_id} coins not enough')

return False

def trade_update(cursor: Cursor, sell_id: str, buy_id: str, amount: int, price: int) -> None:

update_player_sql = "UPDATE player set goods = goods + %s, coins = coins + %s WHERE id = %s"

# deduct the goods of seller, and raise his/her the coins
cursor.execute(update_player_sql, (-amount, price, sell_id))
# deduct the coins of buyer, and raise his/her the goods

cursor.execute(update_player_sql, (amount, -price, buy_id))

def trade(connection: Connection, sell_id: str, buy_id: str, amount: int, price: int) -> None:
with connection.cursor() as cursor:
if trade_check(cursor, sell_id, buy_id, amount, price) is False:
connection.rollback()

return

try:

trade_update(cursor, sell_id, buy_id, amount, price)
except Exception as err:

connection.rollback()

print(f'something went wrong: {err}')
else:

connection.commit()

print("trade success")

def simple_example() -> None:
with get_connection(autocommit=True) as conn:
with conn.cursor() as cur:
# create a player, who has a coin and a goods.

create_player(cur, ("test", 1, 1))

# get this player, and print it.

test_player = get_player(cur, "test")

214



P PingCAP

print(f'id:{test_player[0]}, coins:{test_player[1]}, goods:{test_player[2]}")

# create players with bulk inserts.

# insert 1919 players totally, with 114 players per batch.

# each player has a random UUID

player_list = random_player(1919)

for idx in range(0, len(player_list), 114):
bulk_create_player(cur, player_list[idx:idx + 114])

# print the number of players
count = get_count(cur)

print(f'number of players: {count}'")

# print 3 players.
three_players = get_players_with_limit(cur, 3)
for player in three_players:

print(f'id:{player[0]}, coins:{player[1]}, goods:{player[2]}')

def trade_example() -> None:
with get_connection(autocommit=False) as conn:
with conn.cursor() as cur:

# create two players
# player 1: id is "1", has only 100 coins.
# player 2: id is "2", has 114514 coins, and 20 goods.
create_player(cur, ("1", 100, 0))
create_player(cur, ("2", 114514, 20))
conn.commit()

# player 1 wants to buy 10 goods from player 2.
# it will cost 500 coins, but player 1 cannot afford it.
# so this trade will fail, and nobody will lose their coins or goods

trade(conn, sell_id="2", buy_id="1", amount=10, price=500)

# then player 1 has to reduce the incoming quantity to 2.
# this trade will be successful

trade(conn, sell_id="2", buy_id="1", amount=2, price=100)

# let's take a look for player 1 and player 2 currently

with conn.cursor() as cur:
_, player1_coin, player1_goods = get_player(cur, "1")
print(f'id:1, coins:{player1_coin}, goods:{player1_goods}"')
_, player2_coin, player2_goods = get_player(cur, "2")
print(f'id:2, coins:{player2_coin}, goods:{player2_goods}"')
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simple_example()

trade_example()

oriver BE BRI REE, EUHNIUAEREFARZKEN oL, EFRAEINER Player, 5 orRM R[E,
E RS ERIBNRIFE, Player FATTA (tuple) HITRR.

X F mysqiclient BIEE SERTTIE, {REILAEE mysqiclient B 773X 14,

PyMySQL 3 HBTEEEURITRIFFIR Python Driver Z—, IEEAEIG LA pymysQL 1.0.2 kR AS#1T15BE, S Python B4 Driver
HREMES, ERBRESE, ERERTFERKEESN, SFHERSESNEYE, NRLEBEXENIE
A sqLiigs, MAMEER orv HITIEF RS, Xo] B RIEFNEEHT,

import uuid

from typing import List

import pymysql.cursors
from pymysql import Connection

from pymysql.cursors import DictCursor

def get_connection(autocommit: bool = False) -> Connection:
return pymysqgl.connect(host='127.0.0.1",
port=4000,
user="root",
password="",
database="test',
cursorclass=DictCursor,

autocommit=autocommit)

def create_player(cursor: DictCursor, player: tuple) -> None:
cursor.execute("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", player)

def get_player(cursor: DictCursor, player_id: str) -> dict:
cursor.execute("SELECT id, coins, goods FROM player WHERE id = %s", (player_id,))

return cursor.fetchone()

def get_players_with_limit(cursor: DictCursor, limit: int) -> tuple:
cursor.execute("SELECT id, coins, goods FROM player LIMIT %s", (limit,))

return cursor.fetchall()

def random_player(amount: int) -> List[tuple]:

players = []
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for _ in range(amount):
players.append((uuid.uuid4(), 10000, 10000))

return players

def bulk_create_player(cursor: DictCursor, players: List[tuple]) -> None:

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

def get_count(cursor: DictCursor) -> int:
cursor.execute("SELECT count(*) as count FROM player™)

return cursor.fetchone()['count']

def trade_check(cursor: DictCursor, sell_id: str, buy_id: str, amount: int, price: int) -> bool:
get_player_with_lock_sql = "SELECT coins, goods FROM player WHERE id = %s FOR UPDATE"

# sell player goods check
cursor.execute(get_player_with_lock_sql, (sell_id,))
seller = cursor.fetchone()
if seller['goods'] < amount:

print(f'sell player {sell_id} goods not enough')

return False

# buy player coins check
cursor.execute(get_player_with_lock_sql, (buy_id,))
buyer = cursor.fetchone()
if buyer['coins'] < price:

print(f'buy player {buy_id} coins not enough')

return False

def trade_update(cursor: DictCursor, sell_id: str, buy_id: str, amount: int, price: int) -> None:

update_player_sql = "UPDATE player set goods = goods + %s, coins = coins + %s WHERE id = %s"

# deduct the goods of seller, and raise his/her the coins
cursor.execute(update_player_sql, (-amount, price, sell_id))
# deduct the coins of buyer, and raise his/her the goods

cursor.execute(update_player_sql, (amount, -price, buy_id))

def trade(connection: Connection, sell_id: str, buy_id: str, amount: int, price: int) -> None:

with connection.cursor() as cursor:

if trade_check(cursor, sell_id, buy_id, amount, price) is False:
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connection.rollback()

return

try:

trade_update(cursor, sell_id, buy_id, amount, price)
except Exception as err:

connection.rollback()

print(f'something went wrong: {err}')
else:

connection.commit()

print("trade success")

def simple_example() -> None:
with get_connection(autocommit=True) as connection:
with connection.cursor() as cur:
# create a player, who has a coin and a goods.

create_player(cur, ("test", 1, 1))

# get this player, and print it.
test_player = get_player(cur, "test")
print(test_player)

# create players with bulk inserts.

# insert 1919 players totally, with 114 players per batch.

# each player has a random UUID

player_list = random_player(1919)

for idx in range(0, len(player_list), 114):
bulk_create_player(cur, player_list[idx:idx + 114])

# print the number of players
count = get_count(cur)

print(f'number of players: {count}')

# print 3 players.
three_players = get_players_with_limit(cur, 3)
for player in three_players:

print(player)

def trade_example() -> None:
with get_connection(autocommit=False) as connection:
with connection.cursor() as cur:
# create two players

# player 1: id is "1", has only 100 coins.
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# player 2: id is "2", has 114514 coins, and 20 goods.
create_player(cur, ("1", 100, 0))
create_player(cur, ("2", 114514, 20))

connection.commit()

# player 1 wants to buy 10 goods from player 2.
# it will cost 500 coins, but player 1 cannot afford it.
# so this trade will fail, and nobody will lose their coins or goods

trade(connection, sell_id="2", buy_id="1", amount=10, price=500)

# then player 1 has to reduce the incoming quantity to 2.
# this trade will be successful

trade(connection, sell_id="2", buy_id="1", amount=2, price=100)

# let's take a look for player 1 and player 2 currently
with connection.cursor() as cur:

print(get_player(cur, "1"))

print(get_player(cur, "2"))

simple_example()

trade_example()

oriver BEERIVEREE, BURAIFIUNEREFRLEIARER sq., EFREREIRY Player, 5 orRM RN[E,
EJ R B HIENRIFE, Player JFLA dict HHTRR,

RTF pymysQL I Z(ERTTiE, RRIBASE pymysql B3 X,

mysql-connector-python 3 = I ELERITEIFFIER Python Driver Z—, LERE4E BA mysql-connector-python 8.0.31 AR ZASIH1T

UiBH, EA python B Driver R EMIES, ERAMKESE, BEEARTRERKEESN, FFHEESESN
E, MRZBEARELTUER sqL AR, NAKEER orRv #ITRFRES. XrIUMRIEFNBEM,

import uuid

from typing import List

from mysql.connector import connect, MySQLConnection

from mysql.connector.cursor import MySQLCursor

def get_connection(autocommit: bool = True) -> MySQLConnection:
connection = connect(host='127.0.0.1",
port=4000,
user='root"',
password="",
database="test"')
connection.autocommit = autocommit

return connection
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create_player(cursor: MySQLCursor, player: tuple) -> None:

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

get_player(cursor: MySQLCursor, player_id: str) -> tuple:
cursor.execute("SELECT id, coins, goods FROM player WHERE id = %s", (player_id,))

return cursor.fetchone()

get_players_with_limit(cursor: MySQLCursor, limit: int) -> List[tuple]:
cursor.execute("SELECT id, coins, goods FROM player LIMIT %s", (limit,))

return cursor.fetchall()

random_player(amount: int) -> List[tuple]:

players = []

for _ in range(amount):
players.append((str(uuid.uuid4()), 10000, 10000))

return players

bulk_create_player(cursor: MySQLCursor, players: List[tuple]) -> None:
cursor.executemany("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)", players)

get_count(cursor: MySQLCursor) -> int:
cursor.execute("SELECT count(*) FROM player™)

return cursor.fetchone()[0]

trade_check(cursor: MySQLCursor, sell_id: str, buy_id: str, amount: int, price: int) -> bool:
get_player_with_lock_sql = "SELECT coins, goods FROM player WHERE id = %s FOR UPDATE"

# sell player goods check
cursor.execute(get_player_with_lock_sql, (sell_id,))
_, sell_goods = cursor.fetchone()
if sell_goods < amount:
print(f'sell player {sell_id} goods not enough')
return False

# buy player coins check
cursor.execute(get_player_with_lock_sql, (buy_id,))
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buy_coins, _ = cursor.fetchone()
if buy_coins < price:
print(f'buy player {buy_id} coins not enough')

return False

def trade_update(cursor: MySQLCursor, sell_id: str, buy_id: str, amount: int, price: int) -> None
—
update_player_sql = "UPDATE player set goods = goods + %s, coins = coins + %s WHERE id = %s"

# deduct the goods of seller, and raise his/her the coins
cursor.execute(update_player_sql, (-amount, price, sell_id))
# deduct the coins of buyer, and raise his/her the goods

cursor.execute(update_player_sql, (amount, -price, buy_id))

def trade(connection: MySQLConnection, sell_id: str, buy_id: str, amount: int, price: int) ->
< None:
with connection.cursor() as cursor:
if trade_check(cursor, sell_id, buy_id, amount, price) is False:
connection.rollback()

return

try:

trade_update(cursor, sell_id, buy_id, amount, price)
except Exception as err:

connection.rollback()

print(f'something went wrong: {err}')
else:

connection.commit()

print("trade success")

def simple_example() -> None:
with get_connection(autocommit=True) as connection:
with connection.cursor() as cur:
# create a player, who has a coin and a goods.

create_player(cur, ("test", 1, 1))
# get this player, and print it.
test_player = get_player(cur, "test")

print(f'id:{test_player[0]}, coins:{test_player[1]}, goods:{test_player[2]}")

# create players with bulk inserts.

# insert 1919 players totally, with 114 players per batch.
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# each player has a random UUID

player_list = random_player(1919)

for idx in range(0, len(player_list), 114):
bulk_create_player(cur, player_list[idx:idx + 114])

# print the number of players
count = get_count(cur)

print(f'number of players: {count}')

# print 3 players.
three_players = get_players_with_limit(cur, 3)
for player in three_players:

print(f'id:{player[0]}, coins:{player[1]}, goods:{player[2]}")

def trade_example() -> None:
with get_connection(autocommit=False) as conn:
with conn.cursor() as cur:

# create two players
# player 1: id is "1", has only 100 coins.
# player 2: id is "2", has 114514 coins, and 20 goods.
create_player(cur, ("1", 100, 0))
create_player(cur, ("2", 114514, 20))
conn.commit()

# player 1 wants to buy 10 goods from player 2.
# it will cost 500 coins, but player 1 cannot afford it.
# so this trade will fail, and nobody will lose their coins or goods

trade(conn, sell_id="2", buy_id="1", amount=10, price=500)

# then player 1 has to reduce the incoming quantity to 2.
# this trade will be successful

trade(conn, sell_id="2", buy_id="1", amount=2, price=100)

# let's take a look for player 1 and player 2 currently

with conn.cursor() as cur:
_, player1_coin, player1_goods = get_player(cur, "1")
print(f'id:1, coins:{player1_coin}, goods:{player1_goods}"')
_, player2_coin, player2_goods = get_player(cur, "2")
print(f'id:2, coins:{player2_coin}, goods:{player2_goods}"')

simple_example()

trade_example()

P PingCAP
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oriver BEERIVFREE, BURAIFINEREFRINEIKRER sq., EFRAEREIRY Player, 5 orRM AN[E,
E 8B EIENRIITEE, Player 50 tuple HEH1TRR.

*=F mysql-connector-python NESERAE, REJUESE mysql-connector-python BAXHE,

4353 3L BITRE
KB ZEENBARBIIBITHE

43531 3L E 18 RYAKL

IV
7E Gitpod Playground FF 221l Python 5 TiDB AY3ERE : IMEFL XX

FROIFBFNRMCR, BRERAKMER, FJTHEEET

mysql --host 127.0.0.1 --port 4000 -u root < player_init.sql

mycli --host 127.0.0.1 --port 4000 -u root --no-warn < player_init.sql

ENERARIMER, FIRTRGISITE iR, BAEMMIAIC (90 Navicat, DBeaver FGUl TH ) BIFERE
%, FHinfTplayer_init.sql MR sQLiEA],

43532 ZE355E 2884 TiDB Cloud BIXES#K

E{R{ER T TiDB Serverless &£ 8¥, UWLAFEARARMAEY AL, FIFIEBIRIZICH <ca_path> AHERLE
. BEEUTRARBEXMIEBIERZ ML

/etc/ssl/cert.pem

/etc/ssl/certs/ca-certificates.crt
/etc/pki/tls/certs/ca-bundle.crt
/etc/ssl/ca-bundle.pem

HIRERMBIERHIR, BEEH TiDB Serverless T RIEE X,

E{'R{E A TiDB Serverless 528¥, B4 sqlalchemy_example.py I create_engine BREHIANS :

engine = create_engine('mysql://root:@127.0.0.1:4000/test")

EIREERIZERE A 123456, ME M TiDB Serverless S B¥EMR PIFEIRNERER A
* Endpoint: xxx.tidbcloud.com
* Port: 4000

* User: 2aEp24QWEDLQRFs.root
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ABLLEAENI S create_engine B A

engine = create_engine('mysql://2aEp24QWEDLgRFs.root:123456@xxx.tidbcloud.com:4000/test",
~ connect_args={
"ssl_mode": "VERIFY_IDENTITY",
"ssl": {

ca": "<ca_path>"

D)

=R {EF TiDB Serverless ££8%, FEr{ peewee_example.py I connect EREIAIANS:

db = connect('mysql://root:@127.0.0.1:4000/test")

EIRRERIZERD R 123456, TEM TiDB Serverless SEEFER P B EIRERER M-
* Endpoint: xxx.tidbcloud.com
* Port: 4000
* User: 2aEp24QWEDLQRFs.root

AL LMEAE NS connect B :

- peewee 1§ PyMysQL ¥E 9 Driver B¢ :

db = connect('mysql://2aEp24QWEDLgRFs.root:123456@xxx.tidbcloud.com:4000/test",

ssl_verify_cert=True, ssl_ca="<ca_path>")

-mm%ﬁmwmmmﬁﬁmmﬁt

db = connect('mysql://2aEp24QWEDLgRFs.root:123456@xxx.tidbcloud.com:4000/test",
ssl_mode="VERIFY_IDENTITY", ssl={"ca": "<ca_path>"})

HTF peewee RIGSHLEIEZE Driver F, {FF peewee BHE/EE Driver BIFERHERY,

=R {EF TiDB Serverless ££8%, B ¥ mysqlclient_example.py A get_connection BRI :

def get_connection(autocommit: bool = True) -> MySQLdb.Connection:
return MySQLdb.connect(
host="127.0.0.1",
port=4000,
user="root",
password="",
database="test",

autocommit=autocommit

ERSERIZRG R 123456, MEM TiDB Serverless SEEBE IR PERIFEIEEE K :
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AL LEAERIYE get_connection LR
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def get_connection(autocommit: bool = True) -> MySQLdb.Connection:
return MySQLdb.connect(
host="xxx.tidbcloud.com",
port=4000,
user="2aEp24QWEDLgRFs.root",
password="123456",
database="test",
autocommit=autocommit,
ssl_mode="VERIFY_IDENTITY",
ssl={

ca": "<ca_path>"

E{/R{E A TiDB Serverless 528%, EEr4 pymysql_example.py A get_connection BRIEN :

def get_connection(autocommit: bool = False) -> Connection:
return pymysqgl.connect(host='127.0.0.1",
port=4000,
user='root",
password="",
database="'test',
cursorclass=DictCursor,

autocommit=autocommit)

EIRRERIZERD R 123456, TEM TiDB Serverless SEBF R P B EIAERE R M-
* Endpoint: xxx.tidbcloud.com

* Port: 4000
* User: 2aEp24QWEDLQRFs.root

BB LEAERI4E get_connection BBEA A :

def get_connection(autocommit: bool = False) -> Connection:
return pymysqgl.connect(host="'xxx.tidbcloud.com",
port=4000,
user="'2aEp24QWEDLgRFs.root",
password="'123546",
database="'test',
cursorclass=DictCursor,

autocommit=autocommit,
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ssl_ca='<ca_path>",
ssl_verify_cert=True,

ssl_verify_identity=True)

H{R{EFE TiDB Serverless E£8%, T4 mysql_connector_python_example.py A get_connection EEIEY :

def get_connection(autocommit: bool = True) -> MySQLConnection:
connection = connect(host='127.0.0.1",
port=4000,
user="root",
password="",
database="test')
connection.autocommit = autocommit

return connection

EIRRERIZERD H 123456, TE M TiDB Serverless SEEFER B EIRNERER M
* Endpoint: xxx.tidbcloud.com

+ Port: 4000
» User: 2aEp24QWEDLQgRFs.root

BB LEAERZ4E get_connection BBEA A :

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

connection = connect(
host="xxx.tidbcloud.com",
port=4000,
user="2aEp24QWEDLgRFs.root",
password="123456",
database="test",
autocommit=autocommit,
ssl_ca='<ca_path>"',
ssl_verify_identity=True

)

connection.autocommit = autocommit

return connection

43533 E3ILE3IEH: BIT
BITHIE TR :

pip3 install -r requirement.txt

HUEREZREITHAR, BESXETRIBKRBRIGE —TEREITRIBIL.

python3 sqlalchemy_example.py
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python3 peewee_example.py

python3 mysqlclient_example.py

python3 pymysql_example.py

python3 mysql_connector_python_example.py

4354 F4: FHAE
SQLAIchemy FilER %6
peewee FAIHA%
mysqlclient FREA%4
PyMysQL FRLER %6

mysql-connector-python ¥ ER%a;

4.4 EIEE TiDB

4.4 EFIRFNEE orRM HESE

e =
TiDB 235 P iHAA

- Full: RBATIDB BEZFRBZT EMLARSHINEE, HEATEZTENMBRAPNEREER
B, PingCAP 1 TE BRI TiDB 2 #5095 = 75 T E R RUFT AR A # I TIRE MR,

. Compatible: FRIFRFZT EBIEE MysqQL, T TiDB HEFES MysqQL Y, ELE TiDB BT LA
REZTENKIS A, B pingcap FRIZTAFHFRBOREURIE, FaT6E
I —LEEIMYTT A,

RATFEZ o FME=ATEH, FelUEBT0E ZHME=/ATE,

TiDB FRE MysQL BHMY, {BFESRDE mysoL RREJBERIFE, BRERRIEES vwysoL REMITEL,

441.1 Java

AT E Java IBEHRY Driver 2 orRM BIEATT T,

227


https://github.com/pingcap-inc/tidb-example-python/blob/main/Expected-Output.md#SQLAlchemy
https://github.com/pingcap-inc/tidb-example-python/blob/main/Expected-Output.md#peewee
https://github.com/pingcap-inc/tidb-example-python/blob/main/Expected-Output.md#mysqlclient
https://github.com/pingcap-inc/tidb-example-python/blob/main/Expected-Output.md#PyMySQL
https://github.com/pingcap-inc/tidb-example-python/blob/main/Expected-Output.md#mysql-connector-python

B’ PingCAP

4.4.1.1.1 Java Drivers
ZHEER: Ful

%88 MysqQL X ALY BR T # FFBC & Java JDBC ETNFEFRENEIfEF, ¥ F TiDBv63.0 RUA ERRA, EBiINfER
MySQL Connector/) 8.0.33 Kz UA_E AR S,

i

7£ 8.0.32 ZZBIHY MysQL Connector/) 8.0 AR AFRTFTE—N bug, =5 TiDBv6.3.0 ZBIHVAR A —EC{E
BY, PIRES S ELRIERTE, A 7RI a), ZiEA MysQL Connector/) 8.0.32 SRESIRAS, X
#{#F mipB JpBC ( Ul TiDB-JDBC R ),

BX—NEEBMLFINAIER, =S @{EAT0B 1 )pBC FE— Java N,
ZFEL: Ful

TiDB-JDBC B ETF MysqL 8.0.29 FIEFIAR A<, TiDB-JDBC ETF MysQL B /5 8.0.29 R A 4RiF, 18 T & JDBC 7E prepare
RTS8, SFERcor BIEEIR, FHETIE TicDC snapshot B BNZEFPFO sm3 INEFBAESFINEE,

EF sm3 BYIAE{XTE TiDB hRZSHY MysQL Connector/) RSz $,

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

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

</dependency>

WMRIRFEZFEA sM3IAIE, BFUATABIRIZEIREY <dependencies></dependencies>:

<dependency>
<groupId>io.github.lastincisor</groupId>
<artifactId>mysqgl-connector-java</artifactId>
<version>8.0.29-tidb-1.0.0</version>
</dependency>
<dependency>
<groupId>org.bouncycastle</groupId>
<artifactId>bcprov-jdki5on</artifactId>
<version>1.67</version>
</dependency>
<dependency>
<groupIld>org.bouncycastle</groupId>
<artifactId>bcpkix-jdk15on</artifactId>
<version>1.67</version>

</dependency>
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WMRIRERRIRZ Gradle, BIFLATAERINZI{REY dependencies:

implementation group: 'io.github.lastincisor', name: 'mysql-connector-java', version: '8.0.29-
> tidb-1.0.0"
implementation group: 'org.bouncycastle', name: 'bcprov-jdki5on', version: '1.67'

implementation group: 'org.bouncycastle', name: 'bcpkix-jdk15on', version: '1.67'

44.1.1.2 Java ORM FEZE

=
3 .
PE =

+ Hibernate HRIANZIFHRES S

- TiDB M v6.2.0 R A FF 48 Sz #55avepoint, WNEETE @Transactional F{F A Propagation.NESTED
ES{EHBIEIN, B eTransactional(propagation = Propagation.NESTED), i&MIA{REY
TiDB kR A J3 v6.2.0 BELA L,

TSR Rl

R e] LAEFR Gradle B Maven SREXfREON RFZFRUFT BRI, BSER T KB EZKE, MEZHRF
NEBE MR AKZR, TR, RBE Hibernate 6.0.0.Beta2 R ERRAAZIFTiDB H 5.

WNRIFERARZE Maven, B LATHRERIDERAY <dependencies></dependencies>:

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

</dependency>

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

</dependency>

WRIRERARIR Gradle, HIFUTRERINZI{RRI dependencies:

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

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

« BX[RLE Java £ Hibernate 1T TiDB N FATZ R EAVEIF, RIS [41iDB # Java HIE E CRUD N FTEfF - {8
FH Hibernate,
« B spring {8 spring Data JPA. Hibernate 31T TiDB M FIFTE PR ARV F, BTZE15){E A Spring Boot 1422 TiDB
N ATERF.
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YN, IREETE Hibernate BL & X4 HEE TiDB /5= org.hibernate.dialect.TiDBDialect, Itk 75 = 7E Hibernate
6.0.0.Beta2 LA E AT SZ 45, BIRTIEFH Hibernate IRAS, ABABIREREER MysQL5.7 BJF5 S org.hibernate
< .dialect.MySQL57Dialect, {BiXEJEEIERM AR TMIRIERLER, RE5 ToB B IFHRIERSK, W: &

IER
SHEESR: Ful
{RBI LA{E A Gradle B Maven 3XEX N FRFZFFRIFR B KEH N B IE 81 (kHH, TEFNEEE ZIKEIX A,

WRRERABIR Maven, BIFLL T AT RINZEI{REY <dependencies></dependencies>:

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

</dependency>

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

</dependency>

WNRIREAIIR Gradle, BEFUTHRERIZIFRAEY dependencies:

implementation 'org.mybatis:mybatis:3.5.9'

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

{£ /3 MyBatis 1T TiDB N RAIZFHIEZAVGIF, BIS[4TiD8 # Java BIE E CRUD N ARTESF - £ Mybatis,

44113 Java B in A EI9E
tidb-loadbalance
ZIFEL: Ful

tidb-loadbalance 2 M IR AY fA £ #7214, BT tidb-loadbalance, {R°] UASCIN B B4 TiDB server T SIS,
R S5 2 (£ tidb-loadbalance SRIZTER PR & JDBC iEHE, EFiHMN A5 TiDB server Z[81{EF JpBC Hi%E,
HEES T ER Y& AN,

B A1 tidb-loadbalance E3RIR4E 1R, FENL. NEFHFHITERES,

==,
PE =

tidb-loadbalance EEHZ & mysql-connector-j —¥C{EFH,

WRIRERARIR Maven, BEIFLATABRINZEI{REY <dependencies></dependencies>:
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<dependency>
<groupId>io.github.lastincisor</groupId>
<artifactId>mysql-connector-java</artifactId>
<version>8.0.29-tidb-1.0.0</version>

</dependency>

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

</dependency>

WRIRERRIRZ Gradle, EIFLA T AT RINZI{RRY dependencies:

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

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

4.4.1.2 Golang

AT N4 Golang IBSHY Driver 2 orM BMERA A,

441.2.1 Golang Drivers

go-sql-driver/mysq|

IFER: Ful

%258 go-sql-driver/mysql XHHHAYIBASRENFHECE Golang JRTNFE R BN ] fEF,
BXx—MNRBNLGINAIER, ISR F go-sql-driver/mysql #IE—4 Golang N,

4.4.1.2.2 Golang ORM HEZE
GORM
ZIFEL: Ful

GORM B —NifE1THY Golang B ORM HEZR, REJBAfERS go get SREXIRAN FFE 7 HIFT B MK,

go get -u gorm.io/gorm

go get -u gorm.io/driver/mysql

{8 F3 GorM i##1T TiDB N FITEFE M EERVEIF, BIS1ETiDB F Golang BYE1 &2 cRUD N FHFEF - (£ GORM,

4.41.3 Python

ATNLE python iIBSHY Driver 2 orM BFERF I,
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4.41.3.1 Python Drivers

SHEER: Compatible

FRER PymysQL SIS HRYIRBR T E H R B IRchiZ R BNRT 62 A, BINER 1.0.2 RUA ERRAS,

{$ A pyMysQL #I %2 TiDB N FRFZ R HYBIF, =TS ETiDB F1 Python I EIE crRUD [ FFEF - {8 PyMysQL,
SHEER: Compatible

FRER mysqlclient XAEAP RV T HHEC ERNIZFENEIER, BINERA 2.1.1 KU LR,

{8 mysqlclient #E TiDB N FTEFHIBIF, =TS TiDB F1 Python A& &2 CRUD N FBFESF - {EF mysqlclient,
SHEER: Compatible

2B mysql-connector-python XAHFIEBA T EHECE I sNiZFEN R 2/, BINER 8.0.31 RBA ERRAS,

{%£ A3 mysql-connector-python ¥4 % TiDB N F3 12 = B 5 7, =T Z [ATiDB # python Y& & CRUD N AFEfF - fE A

mysql-connector-python,

4.413.2 Python ORM fEZE
SFEFEFR: Ful

Django & — N {THY python BUFF & HEZR, {RPJLAfER pip install Django==3.2.16 django-tidb>=3.0.0 FKEX
REN FAFEFRIFT BRI, ¥Ei1{E A Django 3.2.16 KA _EhRZ,

{8 Django ¥ 3 TiDB N FHFZFFRIBIF, BIESHEMA Django HEE TiDB N FHFZfF,
STHEER: Compatible

SQLAIchemy B —NiR{THY Python Y ORM HEZE, {REJLA{EFE pip install SQLAlchemy==1.4.44 SREX{RE N FAFE
FRIFREMREII, EiER 1.4.44 R UL ERRA,

{#F3 sQLAIchemy #J %2 TiDB N FIFZFAYEIF, BT&FTiDB 1 Python BB crUD [ FBFENE - (£ sQLAIchemy,
SHEER: Compatible

peewee B — N1 THY Python HY ORM HEZR, {REJLA{ERT pip install peewee==3.15.4 SREVRRIN FATEFRIFTE
RERIM, FBINEFD 3.15.4 R UA _ERRAS,

fEFH peewee ¥JEE TiDB N AFEF RV F, ®IS5TiDB Fl Python BYTE & CRUD N FIFEF - {£FH peewee,

442 EIER TiDB

TiDB HERE MysqQL MY, 2EMEFIHEZESENYIR, BSIH MysQL Client Options,

TiDB 235 MysQL & Fim/AR S 23D, XEB RS HE P iRIRNFTZEFF] orM FEZR 0] BABIEIER MmysQL —FHEtthE
% TipB,

4421 MysSQL
{RETAE R {E RS MysQL Client B MySQL Shell 3E#E 2! TiDB,
R e] LA B3 MysQL Client fE )0 TiDB BUA 1T L B % #%%2 1ioB, FEILAETF vum BY Linux Z1THR 41, 748401

3% MysQL Client,
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sudo yum install mysql

LRTME, ReE]AMERW T &< %R Tios:

mysql --host <tidb_server_host> --port 4000 -u root -p --comments

{RBT LAfsE RS MysQL shell YE Jo TiDB BYER £ 1T L Ei&E &2 TiDB, £ MysqL Shell XHH#HITE R, TRTMG,
BJLAERIUN T &S & %2 TiDB:

=
=T

mysqlsh --sql mysql://root@<tidb_server_host>:4000

4.42.2 JDBC

{R=] LA{E F joBC IRTNEIEE TiDB, XFERIE— MysqlbataSource X MysqlConnectionPoolDataSource ¥ &R
(ENEBSEIN T pataSource $1 ), FHfEA setUrRL BRFNIREEEF T H,

4N :

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

BXpBCEEMEZEE, F[8E pBC B A X,

EESH
SHE R
{username} TE% %3 Tio EEHYSQL A/
{password} EEEIEZ| TiDB FEEEHY sQL AP RYERRD
{host} TiDB T3 FRIG{THY Host
{port} TiDB T3 s IE7E M I 9w O
{database} (BEEFEDN) BIBENRTR

4.4.2.3 Hibernate

{Re] LA{#E F Hibernate ORM E & 2| TiDB, 545 Hibernate FUEZ B H Y hibernate.connection.url IR B A& IEM
TiDB EEF &,

N, {RAIBECE#HSTE hibernate.cfg.xml XHFH, BBAIRMIEEXHFMNIZRM:

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

<session-factory>

<property name="hibernate.connection.driver_class">com.mysql.cj.jdbc.Driver</property>
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<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect</property>
<property name="hibernate.connection.url">jdbc:mysql://{host}:{port}/{database}?user={
— user}&amp;password={password}</property>

</session-factory>

</hibernate-configuration>

bfE, ERXBIZENEEN Y, MMIKTE SessionFactory WER:

SessionFactory sessionFactory = new Configuration().configure("hibernate.cfg.xml").

— buildSessionFactory();

XER/AFEIENIR:

1. BAERMEE XY hibernate.cfg.xml A XMLIEI, & FR&F, T xvL RETRIHFR, B, T8 &
B gamp;, B, EIEZFFATE hibernate.connection.url B jdbc:mysql://{host}:{port}/{database
> }?user={user}&password={password} AT jdbc:mysql://{host}:{port}/{database}?user={user
> }&amp;password={password},

2. TE{R{E B Hibernate A, ZEBiX{EF TiDB 55, B hibernate.dialect 1% & JJ org.hibernate.dialect.
<> TiDBDialect,

3. Hibernate fTERRAS 6.0.0.Beta2 RUA E A Z$5TiDB 5, EULEFE[EMH 6.0.0.Beta2 LA L RRZAAY Hibernate,

B Z B X Hibernate EZSHIVEE, BEI19 Hibernate B 7534,

EESH
SHA 1N
{username} EEERZ TiDB EERFRYSQL FHF
{password} EEEIEZ TipB FEEEAY sqL FAFRYERRD
{host} TiDB 17 ;215 1THY Host
{port} TiDB T3 s IE7E ST BYm O
{database} (BEEFEDN) BUEERR

443 EEBSEESH

- ERBBSH - ERYEE. REEEM VBB R Java MAER Tios RESLE - &R
ite
- EERSWIEB & Java M AR TiDB FIERESTE - JDBC,

4431 EEMNSE

TiDB (MySQL) E%L“‘ T LERBIRAVRIE (ELXTF oute Rl ), BRTEI TP ERIMNEFEHITIERENR
1€, FTUAEFIREE S 0B (MysqL) EFRFRER N PHITEA,
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Java BYIEREMSEIMIR 2 (HikariCP, tomcat-jdbc, druid, c3p0, dbep), TiDB ANEPREFERINERE T, NAT CARIEW S
R BEITIEREREMSI,

44311 EEPERE
EERENNRNAZEERIEEBBEREESEINERE BRI, LA Hikarice Joffl

maximumPoolSize: ERLERANEREY, BREIKRSSH ios HREZREFPTRERE, EEIN\WESHNA
RENERTIE, MANFERENAEEHEFEESENE, AI8EXREXE,

minimumldle: EFBR/NZREER, TERTENAZHNEFE —EEZUNNREEK, BFEEFER
Bl S ERHEITERE.

NMAEEREREDN, ESEIEEEERATMAERATERE, EENRAERNMMERDEXEE (W
metricRegistry ), 11T U5 ¥ BE R Bt 7E (i3 45t [a) &L,

44312 IREME

ERBAEP R Tios BKER, TDB BRIAAREMKRAT FimiERE (FRIEKRE), E—MREF i tios Z[E)iE
A Vs Bk HAProxy Z REIMLRCIE, ENEE REEETH—ENEEENEEER, R TIERNIEN de
B, EFNEFEHITRIEGIRNER,

NRETE Java NP ERIMATHIR:

The last packet sent successfully to the server was 3600000 milliseconds ago. The driver has not
<> received any packets from the server. com.mysqgl.jdbc.exceptions.jdbc4.
<> CommunicationsException: Communications link failure

R n milliseconds ago Y n AR Z 0 R /NEIME, NBEEEMITHI soL B TiDB FEIRH S| E2HVREE,
WEFEE TioBstderr HE; MR n B—MNEFEXHIE (EEANIXERY 3600000 ), RETEERE X MERTHAX
SRIEHEHIE] proxy KA T, BERRFNER T X proxy B idle BB &, 0] LAIEER 1T T IRME:

- BREREERKEEEERA,
- FRBEMKIEEINEEEES A,
- EHAKIE test query IR/ EIEE,

ANEFEROIIM AR ZHER MRS, FIAEBMERMERNXERI KT NEEE,

44313 22BN

7E HikariCP 89 About Pool Sizing —3XFREJBA T #22l, TESE2AHIBINMIRERIEEEZ DA/, ATAER
MUTERE A RER, ELERM E, BRZERHITEH, URDRSHEENERZBARN,

ZEWNTVIAIN T

connections = ((core_count * 2) + effective_spindle_count)

BERE-—T28aEX:

+ connections: 15 BEIELIK/,
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* core_count: CPU *ZIB\%(O

« effective_spindle_count: B 1¥F A BN FEIEL, LR ERIBES L ANER (FEssp), EABNEERIVE
BRI AR AR — e, fln, RERNE—1E 16 MR EMA raD FEFIBIARS 2R, B4
effective_spindle_count N JJ 16, UEAERI /AT, KR L EREHE=RIRS[RAIUEESZ L vo FEIBK,
79 HOD B E REEHRITIENK,

ZRAIHBNRE, EXMERANMNTT, BRI T —&UR:

A formula which has held up pretty well across a lot of benchmarks for years is

that for optimal throughput the number of active connections should be somewhere
near ((core_count * 2) + effective_spindle_count). Core count should not include
HT threads, even if hyperthreading is enabled. Effective spindle count is zero if
the active data set is fully cached, and approaches the actual number of spindles
as the cache hit rate falls. ... There hasn't been any analysis so far regarding

how well the formula works with SSDs.

XAMEBRTEH

1. core_count Fi2 _WIBEZILE _, SIIREHBBEELX,

2. JIBHEEEETHT, effective_spindle_count HEIRE A 0, FEEGTRMNTIE, SEMNEHESCFRAY HOD 4
],

3. XEGBEMETF sso EE AT,

XEBRYIHBRILRTEREF ssp B, FIRKREMMEZKE AN,
B] PAZ3E CockroachDB 3 8 & B 3% 1/t HEVHEIR, HEFRNERBA/NA !

connections = (number of cores * 4)

ELt, RTEFER ssp BUER F el DUSEREIZE ) cPu FZIDER * 4, BAESRIAZIVIARE R XERHRA
N, FUALEBIRREE#>TiH— SRR,

44314 FHEAMGE

AIAEE, ELEANZEANPREEN, R— 1M EENYRE, EFFIARGEMISE LNREE, FEHE
FERE, BEZE, FHREE.

IEREENRE, 2B —LEEANE, WES5T:
1. ARIREIMBRFELEIRR KA, BEXBHURKERERY, FJRHETER, AMELEEHRAEER, B
fi R LR T2 PTAR SList 1 TAL IR,

2. IRMFMIBRS 2R LHE T S MRS, FESMRSEBMIMER DN, BRIENMERBHEX
ERBEH,
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4432 EESH

Java NAREFJ LA RAEARERERPHE, BEERKE—MEEILIEA psc REMIREERSB[BHITRE,
T )pBC, BEXRFNEER: APIBIERAIEREF] API Implementer IS E.,

4.43.2.1 JDBCAPI

S FEARRY oBCAPLERAFIASE jpsc B HIE, AXEERIA/L/MEREER APLERE,

4.43.2.2 {EH Prepare API

WF oLtp 7, FEFRIRLHIBEN SQUEBAEESRSHTHEER RIS HEMELE, ELBIVMERMAE
1B6] (Prepared Statements) X BT BRI AHIT, HEBMAIRETREENIT, Mk R Tios ES BITNE
BY sQL #ITiHRIBFF .

BrRIS# EEEZRE S Prepare APL 1T SQL T, WNREEZ(EF J0BCAPLHITH %, iEEIEE(EH Prepare
API,

BINEEEE MysqQL Connector/] SR EIAR SMEFPIHREATIAIE, 2% » EEFPIHEBREUNXEAER
KiZBIRSS IR, FTUARR T Z(EF Prepare API, TFHEETE DBC IEZS AL E useServerPrepStmts = true, A
BETE TiDB RSB IMHITIEDTNIE ( THSHEEET B IFANA ).

44323 {EH Batch IEBIFBAEH

WFHERAERH, MNREANICRKIRS, PILNEFE{EFH addBatch/executeBatch APL, 183T addBatch FIFFRIF S %
SQLIVIEAEFICRAEEFEST iR, SRR executeBatch Bf—i#2 & X BIEIEE AR 55 88,

R

¥F F MysQL Connector/) SE3R, EXIA Batch R 2 1F B X addBatch Y sQL & i% Bt #/1 ZE 3R 2 8 F3
executeBatch FBT (R, {BLFRNELIXERE—FFNERIE, BEFABRSHIEERS I
MLBREIREL,

YR ZFEE Batch ML & i1X, TETF IDBC EES WP EZE rewriteBatchedStatements = true
(TEHSHEEETHTIFEANSE ).

4.43.2.4 {EH StreamingResult ;7 IV FRENIN1T4E

—MRIEAT, AREARITHRE, josc SRNARIIRBEBERFFEREFEZFPEATH, EESHROE
RERENZRTR, EFHEZFEREERSFJRLAFLPHE—RXRONICRE, SEFPRERRATLE
TN EBERRSR[ET .

£ joBc FEEBUTAMAIELI:
+ 1% & FetchSize J Integer .MIN_VALUE ILBFPIRAER, EFmET StreamingResult AL ERE LR
NiZEIITER,

« {#FH Cursor Fetch, BEFCEIRE Fetchsize JI1IEEEEY, B7E JpBC URL FECE useCursorFetch = true,
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https://docs.oracle.com/javase/tutorial/jdbc/basics/processingsqlstatements.html#executing_queries
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TiDB FRAEIRY SZ 5 mM /T, (B HETFEASE —MUIF Fetchsize IRE 9 Integer .MIN_VALUE BYF5 T, LEEE ZMINAE
SEMEEEERITRNEES,

44325 MysQLJDBC B%%

JoBC SRELIE R BiT J0BC URL S RIS RIS X MR, X B MysqL B75H Connector/) RABEH
EE (NREMARE MariaDB, FJASE MariaDB IR E ). AINRENREZ, XBFEXF/L/AIEES
M2 RIS 8,

Prepare S XS

* useServerPrepStmts
ZRIABILTR, useServerPrepStmts BI{EJ false, BNRE(FER T Prepare API, HIKEZEFIHML “prepare” ,
FEtbh TR RSB B[BESENOAE, NRE—F sQUIBRAIFEES R{EH Prepare A1, MIEINIREZIE
A true,
7£ TiDB ¥4 X A B] LAE T Query Summary > CPS By Instance B E 15 KA S KA, INRiBEK A com_QuUERY #
COM_STMT_EXECUTE BY COM_STMT_PREPARE X B BN 434,

+ cachePrepStmts
F 98 useServerPrepStmts = true BEILARFZBIRMITIRIRIED, EHIANBATEFHSANITRES
close FIALIRIER), FARE R, XHFIIEINEE ZERUN AT, FTLARINF /S useServerPrepStmts
< = true [FEINECE cachePrepStmts = true, XSIEEFIREFHLIEIER,
7£ TiDB Y5 FR A LAIEIT Query Summary > CPS By Instance EH 5K £ R, YNRE R COM_STMT_EXECUTE
$B3%EZ F COM_STMT_PREPARE B4R,
I, @i useConfigs = maxPerformance EEcFNRES /NS, HPthEE cachePrepStmts =

— true,

* prepStmtCacheSqlLimit

TEBEE cachePrepStmts [RIL T E/EE prepstmtCacheSqlLimit BB E ( EXiAJ0 256 ), ZALEIEHIZ P IRETEN
LHIBEANRAKE, BIZKERBASKET.

E—Eigs sQu MK E BT IZEE, SRR s NEEE R, BIURIERNA sQL KEBLRER
EEEBALIE,

7 TiDB M35 H13E T Query Summary > CPS By Instance BEETERAFS LA, NREBLEE T cachePrepsStmts
<+ = true, {B COM_STMT_PREPARE E2F0 com_STMT_EXECUTE A E HH COM_STMT_CLOSE, EEMEX
MLEDNZTIRER/ A/,

+ prepStmtCacheSize

EHEFNMARIEDHRE (FRikn 25), MRNAFEMLEN oL HERS BEFESEAMAIRE
&), AICAAKIZIE,

FIE—F22EM, FEMIEFIEIT Query Summary > CPS By Instance B H1H 3K A COM_STMT_EXECUTE B B &HIix
ILZF COM_STMT_PREPARE SRHIARTBIEE.

Batch XS

TE1#1T batch B A IERTEZEECE rewriteBatchedStatements = true, FEC42R{EFH addBatch BY executeBatch

[EERNjpBC BB S —FFE soL &kiX, flg0:
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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();

EIRERT batch B &1XZ TiDB 1AL BB IHAI B 5F insert:

INSERT INTO “t* (‘a') VALUES(10);
INSERT INTO “t° (‘a') VALUES(11);
INSERT INTO “t° (“a') VALUES(12);

YRIZE rewriteBatchedStatements = true, &iXZ! TiDB Y SQLIEZE

INSERT INTO “t° ("a’) VALUES(10),(11),(12);

FEITENR, insert iIBAIMNNE, REEIE B values [FRIMEHHER — K sqL insert IBAIMNRBEMERE
TEHNE, Flu:

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;

iR insert BRI TLIEWRBE R —R1EG), Z0HFH, WNRIE QLB TR :

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’);

BRI R, REWSH:

INSERT INTO “t° ('a’) VALUES (10), (11), (12) ON DUPLICATE KEY UPDATE ‘a’ = values('a’);

HEFMIFINRE 3 &3k 3 /A EEFH, M sQLiBRISINE A multiple-queries BIFS N FF&I1X, XHER] AEXE
LEFIRDIRSZB[BIVERAEH, BEIEFRARSFERARIISQLIBR, FIaNiXtE:

UPDATE “t° SET ‘a’ = 10 WHERE "id’
UPDATE "t SET ‘a’ = 11 WHERE "id"
UPDATE "t SET ‘a’ = 12 WHERE ‘id"

n 1} n
w N =

B, AA—NEFifmbug, HEFMETNRERE rewriteBatchedStatements = true #luseServerPrepStmts
< = true, HWZEERECE allowMultiQueries = true SERBERIX/ bug,

z

&=

BT ST R &I, BAWERAEERHIT insert IRIE, MBI ERS SR select 1BA), BEXZEAR
JDBC RIET —eBERIZRE LR sQLIER] (f5I30 select @@session.transaction_read_only ), IXLE sqQL Xt TiDB
ToH, HEFFBCE useConfigs = maxPerformance i &SN FFH,

W

>r
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useConfigs = maxPerformance 2 EE—4AAZE , B]&E & MySQL Connector/) 8.0 AR 8% 5.1 MRS SRFAIA = Bl MysqQL
Connector/] H maxPerformance B &M E AR E,

EERERKE, FIUBIZRIETRL,
B2

TiDB IREF NS MysQL RBRVEBEIZHISEL, wait_timeout Flmax_execution_time, X NS R FIEHIS
Java o7 B E 3 A0 ZS (1) BB B B (8] i $ P sQL ATV ABRT B (8], BNI=I TioB 5 Java M FRRYEFRKIN 2 A MR
KICZB R, 7ETDBVS.4 RREA LIRAR, wait_timeout SEEKIAE R 28800 F), BIZREET A 8 I\, FEvs.4 2
g, wait_timeout SEBIENAE N 0, BNEBERTEIBRS, max_execution_time SEMIEKIAE I 0, ENARPRHI—
%5 SQLiBARIMITEY (8],

BESSREFINMER, SAERERI—ELRBERITH sqL WEIBEFNBEE RIS, /Ra] B ENA
FEERFHFEPREEXIHNSHRE & RAEEMMITRIELTKAE) squiBR), #IE, iXE sessionvariables

< =wait_timeout=3600 ( 1 /BT ) F sessionvariables=max_execution_time=300000 ( 5 534 ),

45 BUREEMHEINIRIT
451 A

ATUHEIA T TiDB FRRVEIBEEIER, 1§ A TTH AR SEBookshop XN FIFE 3R YT TiDB BUIR T B EESR 9 R FF
NE, FERLHIEEMEEBIENBA. ZEURA,

4511 ANiBEX
LEREARBEBEE N, RBEREX, FELEHBUEEENIZITTSXEE D PR IBEELE:

F938t G F0IE R RBLUEEE (Database) J2i5, FEULIGBIEN R IR E (Database), TiDB NERRBZF, FHig
TiDB HYERE SLIFR Jo EEBE (Cluster),

B TioB 8 5 MysQL EEHIBE, EULIEET, M schema) RKFTBAABEY, FEBBMREX,
AISENEAXME, BIRMNEMIAE schema BB RIBUIEE (80: PostgreSQL, Oracle, Microsoft SQL Server
F) IBmK, BHEELKH,

45.1.2 FIEJE Database
TiDB 1BIE A HY Database FH IR LUERE, FINIAHRRINZRSIENRIES.
TDB BB — N H test FUEIRE, BEWFEITEIEEUEE, MARER test FUEE.

4513 ZR Table
TiDB iBIEFPAY Table X E TR, MWETENHIEE,

RESZVET. BTREFNENMEBET —MIENT, BIESRIR TR —RIERBMBIEE, JIRIR
INLRRE—LRE, RERTBUGRINAEMS] (R34 ) ATiHE,
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https://github.com/mysql/mysql-connector-j/blob/release/8.0/src/main/resources/com/mysql/cj/configurations/maxPerformance.properties
https://github.com/mysql/mysql-connector-j/blob/release/5.1/src/com/mysql/jdbc/configs/maxPerformance.properties
https://en.wikipedia.org/wiki/Database
https://en.wiktionary.org/wiki/schema
https://dev.mysql.com/doc/refman/8.0/en/create-database.html
https://www.postgresql.org/docs/current/ddl-schemas.html
https://docs.oracle.com/en/database/oracle/oracle-database/21/tdddg/creating-managing-schema-objects.html
https://docs.microsoft.com/en-us/sql/relational-databases/security/authentication-access/create-a-database-schema?view=sql-server-ver15
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45.1.4 Z5| Index

RS RBENRPITHEIER, RIINIIEHF, Tos ERERARIIREENHERRANKIE, ERAIMALEH
BEIE, BIRIIBRNETEN=N,

R EAMELER, 2517:

* Primary Key: BlERZES| ’ Eﬂﬁ'\iﬂ&i%@ﬂiﬂggglo
« Secondary Index: B1 "4 Z5|, BI7EIEER LARIRMVESI,

=z

==

TiDB FR, X F Primary Key FIEKIATE X 5 MysqL & BT fi#51 28 innoDB "—EX, InnoDB A, Primary
key FIiEX Jo: ME—, FAZ, HARKRSL

M7E TiDB A, PrimaryKey BIEEX J0: ME—, AAE, BERRRIFHERERS|, MEHS—H
XHEZ CLUSTERED, NONCLUSTERED EiJMZEHI Primary key BB A RHEERS|, BENETE, WHARS
T & @eglobal . tidb_enable_clustered_index 84M0, E{MEBBBEEEREZSI,

45141 EAZEL|
TiDB T iF— A KiZ R T AMNERS|, AURSHEERAIRMNERMLEE, BRESEZES|FLHE,

4515 Hthitgk
TiDB 15— L RE HRAIIT R :
- E: MEIR—IKEMR, ZEMNRMWEWH LI EMR BRI SELECTIBRE X, TiDB BRIAZ LN
&,

- 751 BIBFNTFAEIR R £HE,
- @Y% IR REMIEBNFAMMR,

4516 15E)IEH

TiDB XFFETRAASAENIGRIES. FrINBTAeRERERAF, NRETFRFES. ZI8SMiRK
X RANBUREAE IR,

4517 PITEIEERIVEDN

NEFERE FIREY Driver 3 ORM RIMITRUIBERINMIE N, UZWRE, FRRESE, BIER wysal
EPIRSERERIMRERN cul EPImREITRIRERINNENR, A3EP, BERSHZRT, £/ mysqL
EPImEA sqQL AR TEIR RN E LY,

4518 MWHRK/EHI
BABR &S SE D {E AR,
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https://mariadb.com/kb/en/innodb/
https://dev.mysql.com/doc/refman/8.0/en/mysql.html
https://dev.mysql.com/doc/refman/8.0/en/mysql.html

452 BIBBURE
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EXANETYHP, FHRNBWNEER soL REVZBRUIERE, LEIBHMIEENMETHMN, BEXIETH

[l 5%Bookshop XA FATE KT TiDs A BIBREUIREER 7 R T 4B,

=,
TR

LEAL{R ¥ CREATE DATABASE IBREITEIERHIR, 1FMSENE (BEEMRA ), FISFICREATE

DATABASE 314,

4521 TEFAZEI
EMEXTEZE], MEEEZUTEIN:

« {5 TiDB Serverless ¥4 £ TiDB EE8%,
o [FIEEIEEEAS UL T,

4522 TAREIRE
ETDB FEUEEWNRAIUE SR, ME. FIIENSK,

4523 RIEIIEEITE
T]{EFY CREATE DATABASE iBR)REIZEUEEE,

CREATE DATABASE IF NOT EXISTS “bookshop’;

LEIE RIS BIE — N bookshop BIBURE (MREARTFE ), 8L root BPEMMITXHPIIEREIES, &

TUFas<:

mysql
-u root \
-h {host} \
-P {port} \
-p {password} \
-e "CREATE DATABASE IF NOT EXISTS bookshop;"

EEEEHTPIIBUERE, "JEGSITMIT 5% SHOW DATABASES 1BA]:

mysql
-u root \
-h {host} \
-P {port} \
-p {password} \
-e "SHOW DATABASES;"
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BITER R

R +
| Database |
S +

| INFORMATION_SCHEMA |
| PERFORMANCE_SCHEMA |
| bookshop |
| mysql I
| test |

4524 R LI NESTHIFN

- BIEHIEEGRIE, SRPNBBEEZ—IMEEXHNER.

. test BIBER TioB BEM—NEIABIEE, NRLEEVE, REFEEEFMIRFERE, FAIUBT
{5 F CREATE DATABASE iEA)REIBEIEE, H BT s R1EFEA USE {databasename}; FBERRE L
RIEIREE,

- EA oot HFEIEKIIEE. A, AFRE, AREFUERINER,

- YERBRARIMMN, RNHEFEFEHA oriver, ORMFITRIBERAMNEN SER, Bk, BEEA vysQL LT
ZPiEs R IREIRR MysQL GUI E P ik SKiH1TIRIE,

4525 BiH—F
ZEt, REZAEZTTEE bookshop FIEEE, "B RRINELZEIBEET,
{ReT 448 1L B B R ISR 1B X383,

453 BIER

AN AIEER soU iBAROIERURAIRRIBESTE, A EET —ANET 108 Mbookshop 1K1
RGN SA e,

EE:
LEAL{X 3 CREATE TABLE IBRIH#ITEIEIEIR, FHASENXHE (BEEMERG] ), FISHCREATE
TABLE 3 ¥4,

4531 TEFAZAEL]
EREATNHZE, TEEEZUTEN:
- {EF3 TiDB Serverless )% TiDB ££ &%,

- FREIEERER K,
- BB R,
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4532 TARE

REHPH—MZENE, ENETHEE, BTHRFM sou REEMEEE, RUAITHIIOANABLKE
LR, —HRELE I, BEERPEXT n M, BAB—ITRIEHFRABESX 0 MIPTE—HNFE,

4533 #WEXR

BIRRNE—F, MRATHNRENRF. BAEEALTEXMIRE, BAERRNMFHEMFHIBRSZHERTRA
HER, HEFIRERENEHERNIRGRIE.

CREATE TABLE iER)EERAUTER:

CREATE TABLE {table_name} ( {elements} );

. {table_name}:fﬁfﬁo
+ {elements}: LLUESNRIVRITRIIR, LLWINEN, FRENE,

RIRIFFBEBIE —NRKFE bookshop EFHIRAFER.
IR, W ERD—TUERRHARM, FrCAT 73X 5 sou R ENEERIBTT:

CREATE TABLE ‘bookshop™. ‘users’ (
);

4534 TENXT
TINBTFR, BIkREELE I, 7B TSI TPIED R — M B —BIRLE/NE TR AR HELEN,
FIESCEBEFEAUTER:

{column_name} {data_type} {column_qualification}

« {column_name}: 58,
. {data_type}: FIRIEIBZERY,
+ {column_qualification}: FURIPRTE FM, WFIKLITREK LRS! ( SLIRTNEE ) F A,

BJLA S users RRIN—LEDY, NMh{1B0ME—HRID id, FREN balance KBEFR nickname,

CREATE TABLE ‘bookshop™. ‘users’ (
‘id® bigint,
‘nickname” varchar(100),
‘balance’ decimal(15,2)
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Hi, EXT—1MFEBEN id, LB Abigint WFER, AUNRTAFPE—IRIR, XEKRE, MENAFIRRER
NiZ 2 bigint EARIP,

MmEHRRE, XEXT—NFEB R nickname, FE Hvarchar, BREARAFHEIT 100 FHNFER, AURTH
FRIEERR, XEBMKRE, FrAAFIIEFRERRZ varchar ?‘éﬂ, BAEE 100 ZR7HY,

&iE, XIMAT—NFERRB A balance BURRAFPHIRE, EE Hdecimal, BEBER 15, tkfilm2, &
BRI —TREMILAIRRINAE X, BERKRFERHMENLAEH, mMtARKRNEISEES 6L, Flu:
decimal(5,2), BI4EE A5, thflk 284, HEUESTEE R -999.99 & 999.99, decimal(6,1), BIiEE M6, Lt
501 B, EHEESEEH -99999.9 Bl 99999.9, decimal EEATE S, FIFEHREHZF, EREHRHHFN
m= (MAFMFEEX) B, BRIERERE SE3EE,

TiDB SeFFF B HAMFI IR, BEBY. Fal TR E, K3 F, ISEIENTIRSIESE,
FERASIRESRFERIEEANBIR LR RERE,

HRREA—TERE, FIIIERE X —5K books T, XIKFHFRZ bookshop BIEHIIZIL. EEEHIIHE—IRR,
BIR. BEERE (W A&, g BEF ). ER ME HRNESFER,

CREATE TABLE ‘bookshop™. books™ (
‘id” bigint NOT NULL,
“title’ varchar(100),
‘type® enum('Magazine', 'Novel', 'Life', 'Arts', 'Comics', 'Education & Reference', 'Humanities
<~ & Social Sciences', 'Science & Technology', 'Kids', 'Sports'),
‘published_at’ datetime,
“stock® int,
‘price’ decimal(15,2)
);

IXGKFREE users RESFE SHIHUEILEL:

e BEERSEANORE, BIHERT BERRERNIE CRBETA) SRR G
BT /v,

« datetime: A] LAfEF datetime ZEEVRIFAT[B]{E,

« enum: BJBAfEFE enum RBIFIK KRR TF B PRIZFERE,

4535 EIFFH
FHRE— NI —HY, XMHAETREYESERNELBIBITHE—FR,

=z

AR
TiDB A1, X F Primary Key BIZKIATE X 5 MysQL & FIT#{#ES |22 innoDB A~ — %, InnoDB A, Primary
key IBX 7: ME—, AAZE, BARKES,

MIE TiDB AR, Primary Key IEX A E—, FAAT, BERARIEANRIERS, MERS—A
K $#ZF CLUSTERED, NONCLUSTERED E9MZ ! Primary Key @B A RFERS|, EAEE, WHARSR
& eaglobal.tidb_enable_clustered_index 8500, BERiRERIEE IS,
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https://mariadb.com/kb/en/innodb/
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ERAE CREATE TABLE IBAIFENX, EFRLIRERAERIRIINEZIENLL E,

—ANROILAEE TR, TROTURIERLER, (BIULA TiDB FAAEIE— _tidb_rowid fERFEREHE, (2
NER _tidb_rowid A RNEBDBIZHIFE, ClREEAMEBAIZS TREREARS, IRGBEAERE,
B2 fE @ IT SHARD_ROW _ID_BITS FPRE_SPLIT REGIONS FISEUIEHIFTEL, BXRIES LA, BEITHE.

R P EEL LA H{ER T AUTO_INCREMENT B, JCiAfEF SHARD_ROW_ID_BITS jERR# S, FRERILIN S]]
B, BEEFERTRIESEFIBIEAT, B]{ERAUTO_RANDOM B AUTO_INCREMENT B MERBRRTT ID RUIELL M,

BEZHRAR[CBAEIEDE, FSETios Aol iE,
FEEEFEERIROETHIIN, ZE— users TRATE X AUTO_RANDOM ZE BRI F

CREATE TABLE “bookshop™. ‘users’ (
"id" bigint AUTO_RANDOM,
‘balance’ decimal(15,2),
‘nickname” varchar(100),
PRIMARY KEY ("id")

);

4536 EBRBHERSI

FFEZ5] (clustered index) 22 TiDB M v5.0 FFIA 2150045 M, ATIEHISETRMRBIENEFMEA . BiLER
RicZE5|, TiDB RJAEIFILALAEIER, NMEeREEIAMLEE, BERIEEERARHERERSIMA
“ZZG5|4HLOR” (index-organized tables),

BT Tios i AEERIIRS DU T AR
 NONCLUSTERED, RWERMEMDIMERS|, ERBHERZIRT, TRIENRME 108 AL HE

B9 _tidb_rowid ¥Rk, MERAR LEME—ZFES|, AERKERSIREE —TELSERNREN, &
Al

- _tidb_rowid () - 1T#UE (1)
- FRYIEIE (B8 ) - _tido_rowid (1B)

+ CLUSTERED, RNZERHIIEMARIERS|, ERERSIRP, THIENRBAFRATHNTRIBIEMA,
ELRERSIREFME —ITELRE—REN, 8):

- EWRIIRIE (#) - 1T8IR (1E)

WNEHEAPRATA, BFEZRSITETDB R, ERIXTEE CLUSTERED, NONCLUSTERED BE1TEHl,

-
3 .
PE =

TiDB X ZFFIRIBRIVERREITRIRIEF, RERSIBAN, “E# M “RERS" A
AREBE-LEREATIERER, TREBENIAR (—MZEREMY ), MRERS|EAHIZH
BB IESCI,
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EBEE R ARSI BESTHMN, FRIREEEIT —3K books F users Z A REBXIIR, RRAFPWNERE
TS, ERERE ratings REIBIZER, FHEA book_id M user_id MBESTH, HEZTREIEE
#35]:

CREATE TABLE ‘“bookshop®. ratings’ (
“book_id" bigint,
‘user_id® bigint,
‘score’ tinyint,
‘rated_at” datetime,
PRIMARY KEY (“book_id", ‘user_id") CLUSTERED

4537 HRIOFILIR

FREHEAEIN, TioB BZIFEMANTIZTR, W0 JEZSLYTE NOT NULL, ME—Z4TE UNIQUE KEY. EXIA{E DEFAULT
&, BBAR, BEEFTDB LR,

45371 EZEHINE
WNEES E1RBEIAE, B DEFAULT 493, EKIAMBEETAMEMRLEIEE ST —FIME, FeTUIEALIE,

{RE] BA%F DEFAULT 5325507 soL BRENE S ER, BRMENTERLNARE, NMTWERAENZIR (54,
TEMEENRARHASETIHL, R2WERE T nios £8#H ), BUK, FESMBURIBEAR, IEIA
IERIKIARIET B, ERAERA ratings fERRMAI, SIERNUTIER:

CREATE TABLE “bookshop®. ratings’ (
“book_id" bigint,
‘user_id® bigint,
‘score’ tinyint,
‘rated_at’ datetime DEFAULT NOW(),
PRIMARY KEY (“book_id", ‘user_id") CLUSTERED

MY, WNRFEHFATBENABEA H BR8], SJ{ERLATIER ({B oN UPDATE f5{X TIBA X FiRt a)fe xiEq],
DEFAULT E R EZIEIR )

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
);

45372 BHLEEE
MRMMEBEEFHLIEYT P EIMES(E, BRI LAER UNIQUE £93R,

247


https://pingcap.github.io/sqlgram/#NowSymOptionFraction
https://pingcap.github.io/sqlgram/#DefaultValueExpr
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fian, REZRWARAFIIRMME—, FIBAXMFRE users REYEIE sqL:

CREATE TABLE ‘bookshop™. ‘users’ (
*id® bigint AUTO_RANDOM,
‘balance’ decimal(15,2),
“nickname’ varchar(100) UNIQUE,
PRIMARY KEY ("id")

);

WNRARTE users RAEILIHEAMERIA nickname, FFIREIHIR,

45373 PBALE=E
MNRIFEERSLEFIPEINZ{E, BPFEATCAGER NoT NULL 2931,

ERERRAFEMRENF, FRTHRME—, TRERMAIT HE, FTRUIFTIXEFNRS users REVEIE
sQL:

CREATE TABLE “bookshop™. users’™ (
*id® bigint AUTO_RANDOM,
‘balance” decimal(15,2),
“nickname” varchar(100) UNIQUE NOT NULL,
PRIMARY KEY ('id")
);

4538 fEF HTAP BE

EE:
KIEEARE X HTAP T BOERTWRE EFAHRE, NERTEFSIE, NERZEHAPES
IRE, BB EIRANIRER HTAP,

81 bookshop RLFAFERF, FITAIRMEY ratings FiH(T oL SIS HWBR, FIAIBEHE: HHEITS,
REMTFNHN AL ERLENRXENER, AUSFRFPHBETIHLEEN, BARERSHE
ratings FEPH) score Fl rated_at FEL, KT EBRTHHY oL MISBIBEERYE, R—MIERTHIERIRHIRLE,
SUEER L e KEBIBES TR, 1§ oue BUBEFIIRIE, SHIIE AN o BIBE, BTN,

XFIART, TiDB B2 — MEEIEEM — UGN BUBEEARIR 5 2R, TiDB & — I HTAP (Hybrid Transactional and Analytical
Processing) ¥ EE, [EIRTSZH5 oLTP Fl OLAP 175R,

45381 [ESHNEFEHE

LET, TiDB ZIFFINEUESHTSIZE : TiFlash F Tispark, AEIBIAS (100T) T, HEFE(EF TiFlash MPP /E 3 HTAP HA
FEHE, Tspark ERNRAR, EETHEZ X T DB HTAP 8ES], BISELUTXE: HiE L F vrar FIIF
NIRZ HTAP,
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LEEALIE R TiFlash J9 bookshop B EERI B 734151 2,

TiFlash SPE M EHABEMNETHIE, MEEFNEETERT R, ABRATEIRNE—1TsqL, WIFF
N

ALTER TABLE {table_name} SET TIFLASH REPLICA {count};

. {table_name}: TR,
+ {county: AT EIAL, Eho, MERRMFEREZEIA,

BEfS, TiFlash &R 1ZF%, BB, ToB FEBMETFHAML, BEMEA TKv (177 2K TiFlash (F17F) H1TE
wBEWE, A, RTENNGZE, (R EBIEEERIREEA TiFash BIAK, EAAETESEH 1B 1%
EYX TiFlash 34,

4.53.8.2 {EF HTAP BRI
ratings TRFJZ 1 4> TiFlash B4 :

ALTER TABLE “bookshop™. ratings’ SET TIFLASH REPLICA 1;

EE:
WMRIRAVEREE, NELE TiFlash TR, LESQLIBAIESMREE: 1105 - the tiflash replica count

< : 1 should be less than the total tiflash server count: 0 ﬂTETQAﬁEﬁH'ﬁDBSenmrMSs
a2 TiD 528 REIE— 2B TiFlash RIEEEE,

bE/EERHITERENAT:

SELECT HOUR( 'rated_at"), AVG( score’) FROM “bookshop™. ratings’ GROUP BY HOUR( 'rated_at’);

1 B]{E FEXPLAIN ANALYZE BRI BB ILIERIEEER T TiFlash 512 :

EXPLAIN ANALYZE SELECT HOUR( ‘rated_at’), AVG( score’) FROM “bookshop®. ratings® GROUP BY HOUR(®

— rated_at’);

| id | estRows | actRows | task | access object | execution
— info
—
<> | operator info
>

<~ | memory | disk |
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| Projection_4 | 299821.99 | 24 | root | time:60.8ms,
<~ loops:6, Concurrency:5
N
<> | hour(cast(bookshop.ratings.rated_at, time))->Column#6, Column#5
— | 17.7 KB
< | N/A |

| L—HashAgg 5 | 299821.99 | 24 | root | | time:60.7ms
<> , loops:6, partial_worker:{wall_time:60.660079ms, concurrency:5, task_num:293, tot_wait
> :262.536669ms, tot_exec:40.171833ms, tot_time:302.827753ms, max:60.636886ms, p95
— :60.636886ms}, final_worker:{wall_time:60.701437ms, concurrency:5, task_num:25, tot_wait
— :303.114278ms, tot_exec:176.564ps, tot_time:303.297475ms, max:60.69326ms, p95:60.69326ms}
— | group by:Column#10, funcs:avg(Column#8)->Column#5, funcs:firstrow(Column#9)->bookshop
<5 .ratings.rated_at | 714.0 KB | N/A

| L—projection_15 | 300000.00 | 300000 | root | | time:58.5ms
> , loops:294, Concurrency:5
SN
<> | cast(bookshop.ratings.score, decimal(8,4) BINARY)->Column#8, bookshop.ratings.rated_at,
< hour(cast(bookshop.ratings.rated_at, time))->Column#10 | 366.2 KB | N/A |

| L—TableReader_10 | 300000.00 | 300000 | root | | time:43.5ms
< , loops:294, cop_task: {num: 1, max: 43.1ms, proc_keys: 0, rpc_num: 1, rpc_time: 43ms,
< copr_cache_hit_ratio: 0.00}
—

< total_rs_index_load_time: 1ms, total_read_time: 1ms},total_create_snapshot_time:1ms}
SN
<> | keep order:false
—
— | N/A | N/A |
i S, [ S S S
s

B’ PingCAP

| data:TableFullScan_9

| 4.58 MB | N/A |

L—TableFullScan_9 | 300000.00 | 300000 | cop[tiflash] | table:ratings |
tiflash_task:{time:5.98ms, loops:8, threads:1}, tiflash_scan:{dtfile:{total_scanned_packs
145, total_skipped_packs:1, total_scanned_rows:368640, total_skipped_rows:8192,

TEHIN copltiflash] FHEAT, RRIZIESKIZZE TiFlash HITRIE,

453.9 1T CREATE TABLE iEf]
BRULETBEIBRERE, LEEVGRCHMANZIILRR, EEEEREEIEE, BSHIUERIEHE,
R EIBEVIRMLHIART RS init. sql FRFE, s[{ERAUTEARMITIIBEYIAL
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mysql
-u root \
-h {host} \
-P {port} \
-p {password} \

< init.sql

T &% bookshop BB FTHIFTEZR, BIfERASHOW TABLES ER:

SHOW TABLES IN “bookshop;

authors

book_authors

orders

I I
I |
| books |
I I
| ratings |
I I

users

453.10 BIERAENESTAIAR N
BNTLEH T — LSRR NOBESFRIFL N,

453.10.1 ApRTRATRHESTAEL M

- ERAELBRENRBM (HI%0: CREATE TABLE {database_name}.{table_name} ), XZREIRENIEE
IEEEBFRET, TiDBAFERMR sQL RIEFRIHFIEIEE, BIRARTE sQL R1EFEF USE {databasename};
RIEEHIEE, TiDB FRIREHIR,

- BEABEXNRE, i, BEMEZCIE-— AR, ReIUEHRRBM: user, t_user,users F,
BIERASRALRNGEMNT, MR SRALESERNNGRINE, aI8ERGRINTE, B2
ERXMERNRRA, W t1, table1 &,

« BNBRIENTRILS R, NEFEEE 32 N FH,

« NENESIRRAIR B INFEIT DATABASE, FHIZHNME R EFE,

453.10.2 & XFB%RESTEY R

- EEIHMIIMLESLE, FRBAEREMMRGIRARMREIERNE. AR IIRFET PRBRIELEE
BiEMZEE,

- ERERERNETHAN, RERSEAERY,

- BERERRERSINETHAN, RERBEERKERS,
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- EREARNIIAR, RERTDRMNLREITIH,
- BEABEXWIIR, HEMEEQFSSALANRGERIE. WRMFHAEHELLERNIIGERM
T, 8B aEit,

453.10.3 IR A ROEST RN

- ERAEX — N ERE—FRS],

- REEFFEXNIERTH,

- HFRHEEER, REBEFHEERER, RFEBRBACEINET 60/, BINBETHSBIBRNNARZEIT
64K, FIBKEITXFERRIFIFEISBINIR,

- NEEEHAS BT,

- BE joIN IFER, BUBKBURIELN —, BRiaXiEik,

 BMRERENRIFBUEY LENX TR, NMRMEEARENRIBLHIET) (FIG0: AuTO_INCREMENT B9 ) RTE
XEi, GrIgEaNE M~ ERnmEmeNn, FJEERVIE, {EF AuTo_RANDOM B AUTO_INCREMENT (IX&
EFRIELSFBIBIFE ).

- MRMF WIERNRIALIES LEIEZRS, BEAXEEANIE, BAERXIMNRIARIEIE DT,
=2 AUTO_RANDOM Bl %R EHE, 5K{FEFHSHARD ROW ID_BITS FPRE_SPLIT REGIONS FTHY _tidb_rowid,

453.104 EERFERS|IBNHESTEIAN

- IBEE R A RIS FRIFN :
RERSIFETEREY, BFEEEFERIAETHIIMN, LIk ERIEERS | R8T N a9,
- EATERT, REFEARERS, FHRMEENETLENMNE:

- BARERNSELD —IRAMEE ARSI BHE,

- FEFHBENE RERIRELD — IR AW IZEEIE,

- SEEFHEENE RERINSRELD 2R MW IZEEIE,

- FEICCERFHFERNE RERIFIRR IR 2 X MM IZEEE.

- EATERT, REBREARERS, HHRMESS:

- HEBAXEBRERSBHERN, FIESFERANERRUNE, S8 EILEE RN ST
,

- HEAART e UMNBURERFE AR, JRSHERBEFTESAESNEMZE, ZARER
EZN_RESINLARE,

cBRIETCREFERAREES], MIEFEHRAZRSAKTE eeglobal.tidb_enable_clustered_index [z g & Il
alter-primary-key ¥EHI BB ERARFEZS|IBIEKIAIT I,

4.5.3.10.5 CREATE TABLE Hl{THT R ESFRYER

- NEFERZE FIREY Oriver Bk ORM RATTRIRERNRIE Y, ETIELRL, BINER vysql EFin
ERERMFERM cul EF iR RKFTRIEFEINER, AXEP, BEARSHZRT, EA WS HE
FimfE A sQu XAFRMITHRIEERVIE XL,

- 8@ sQu AR FSEHRERMIZRIGE, BN 55N ARERH R ERRRIED BN FIETELE,
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45311 Bif—%

HER, HERAL, SIRNAERBAESZRES. RM_RER5IMERE, FSBE_LES

454 BIEZRKRZRS|

AEXNETHF, BHABRNBUNEER squ REIBZRRS|, REBZRRSIRNETHMN, BEIIE
T3 FRESEBookshop IX AN TR RXT Tios MBI R ERSIH A RANE.

4541 TEFRZEI
ERIEATIEZAI, (MEEEZUTEIN:

- {5 FH TiDB Serverless % TiDB ££ 8%,
- [REEUREERTUBE N,

- BIE—1NRURERE,

. BIER,

4542 TR _RES|

T IRRS| REEPAEENR, ReJUBRMIANEME —FWNEIENHEF, ToB FERXMEFRMERINES
i, TiDB MIBIE _RRSINIRIEAELRIRIE, FEEERPIIKIE LS, T REIBRPZITHSIA, Fik
EFERFHITHER, MAENREASIRIBE#ITHIF, sIE_LNZRS|IPEEFSERE. —RZRS|IFJRERH
7RI, he]EEBRR LEHITRI,

4543 EEBRPRIMN_LKZESI

MREENEBERIRMIN-HKRZES|, BI{EFICREATE INDEX iBA]), 7E TiDB #, CREATE INDEX RTEZIR{E, ©~&
PFEERPIIEIEE, —HR5|ICIE—IRIMUATHERN:

CREATE INDEX {index_name} ON {table_name} ({column_names});

« {index_name}: —RZE5| 7,
+ {table_name}: TR
+ {column_names}: FHEERSIMNIBIR, UFAESHMR.

4544 FERIEREIE_LKZES]

WNRFALBECIZERMER, FERECIZTRZS|, BITECREATE TABLE IR EEAE S KEY XBFHFaIREIE
—RR5:

KEY “{index_name}" ( {column_names}")

« {index_name}: _RFZE5|8&,
+ {column_names}: ¥ ZBEZR5|MIRIIR, UFERIESHE.
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4545 GIE_LHZRS|BTRIESTIRN

WERS|IMEERE.

4546 fF
BRIZIRFER bookshop N AATEF B BRENFMN HIMRAIFTE BEERIINEE, books TN T FIR:

FERE i aX
id bigint(20) PERME—FRIR
title varchar(100) PEBW
type enum PEEER (W ®E B BIF)
stock bigint(20) EF
price decimal(15,2) Mg
published_at datetime HH iR B 8]

CREATE TABLE ‘bookshop™. books™ (
“id® bigint(20) AUTO_RANDOM NOT NULL,
“title’ varchar(100) NOT NULL,
‘type® enum('Magazine', 'Novel', 'Life', 'Arts', 'Comics', 'Education & Reference', 'Humanities
<~ & Social Sciences', 'Science & Technology', 'Kids', 'Sports') NOT NULL,
‘published_at®™ datetime NOT NULL,
“stock® int(11) DEFAULT '0',
‘price’ decimal(15,2) DEFAULT '0.0",
PRIMARY KEY (“id") CLUSTERED
) DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin;

Eit, MFEEN ERWENEMHRIIFAEBERN sQUHITRS, BA2022 FHRHEI, WTFAR:

SELECT * FROM “bookshop'. books™ WHERE “published_at® >= '2022-01-01 00:00:00' AND ‘published_at"
<~ < '2023-01-01 00:00:00°';

B LAfEEFIEXPLAIN 1T sQLiIBRIBVRITITRIEE :

EXPLAIN SELECT * FROM “bookshop®. books™ WHERE ‘published_at® >= '2022-01-01 00:00:00" AND °
< published_at™ < '2023-01-01 00:00:00";

BITER R

g Fommmmmm e Fommmmmmmmm oo Fomm e o e e e o
s

| id | estRows | task | access object | operator info
—
|

P Fomm oo Fomm e oo S g
SN
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| TableReader_7 | 346.32 | root | data:Selection_6
—
c>|

| L—Selection_6 | 346.32 | copl[tikv] | | ge(bookshop.books.

< published_at, 2022-01-01 00:00:00.000000), lt(bookshop.books.published_at, 2023-01-01
<> 00:00:00.000000) |
| L—TableFullScan_5 | 20000.00 | cop[tikv] | table:books | keep order:false

3 rows in set (0.61 sec)

AIAERIREEITHRIF, HILT MU TableFuliscan BYF#E, XL TiDB EZEX N E RN books RiFITER
A, IEREEBRANELT, JLF2REGH0,

£ books FRIEHN— published_at FIHYZRS]:

CREATE INDEX “idx_book_published_at® ON “bookshop'. books™ ( bookshop. books". published_at’);

WINZES|fE, BRKIGIT EXPLAIN BRI ERITITHEI:

R et R Fem - - L i
SN

| id | estRows | task | access object
— | operator info
< |

e Fomm oo R g
—

| IndexLookUp_10 | 146.01 | root
— I
— I

| f—IndexRangeScan_S(Build) | 146.01 | cop[tikv] | table:books, index:idx_book_published_at
<> (published_at) | range:[2022-01-01 00:00:00,2023-01-01 00:00:00), keep order:false |

| L—TableROWIDScan_9(Probe) | 146.01 | cop[tikv] | table:books
— | keep order:false
— |

S Fomm e m - Fomm oo g

3 rows in set (0.18 sec)

AIABRIMITIHRIFIRE T TableFuliscan BYF ¥, EXM{UZHYRE IndexRangescan, XXREL TiD AT TIXA
B ESERRSI,
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EABITIHRIAAYAY TableFullscan, IndexRangeScan Z57E TiDB AR HEF, XEWHITITRIN
RIEREFENMGHE— TR, RIS, oJFifEnos MITIH I A XEEEES
EFHITiHRS Tios & FaUMEFENIR,

HITIHHRIFHESRREERANE TEMER, XEHTF tos FANMEARN D BEFKNIIMRIL
B (cBo), FUTHHIRNRXEMMMER, EFEIBERHER, ReJLARIESQL HEEIE X IEE
EE 3 TiDB SqQL MERERIHEIA,

TioB EE A, EXZFEXMERAZRES|, (REJAER optimizer Hints 1T ITRIEIE (sPv) SRA
ARG |MER, BUNRGBATHREARBLET 4, BRENEARAEFEHRE,

B LA{E FsHOW INDEXES 1B A ERRFIERS] :

SHOW INDEXES FROM “bookshop™.  books";

BITER R

Fomm oo Fomm e oo e e e e o e mmmm e o m e e oo Fomm e e oo [ P R, Fommmm e
—

| Table | Non_unique | Key_name | Seq_in_index | Column_name | Collation |
< Cardinality | Sub_part | Packed | Null | Index_type | Comment | Index_comment | Visible |
< Expression | Clustered |

Fomm oo Fomm e e e e P o m e oo Fomm oo [ SRR ) Fomm o -
L

| books | 0 | PRIMARY | 1] id | A
— 0 | NULL | NULL | | BTREE | | | YES
< NULL | YES |

| books | 1 | idx_book_published_at | 1 | published_at | A
s 0 | NULL | NULL | | BTREE [ | | YES
< NULL | NO |

Fommme oo [ S [ R R R R Fomm e
—

2 rows in set (1.63 sec)

4547 BiH—F

Elt, REZTMBIEE. RR_RRSIMEE, BTR, BEERACEZESTFAMNNAREFREH]RS
AFZEVRIREN T .

46 BURSA
461 HRABUE

LETIERRRER sQLIES, BEE&MEEIESIFRIERAZ TiDs A,
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4611 TEFRZEI
EMEATIEZE], MEEEZUATEIN:

- {£F3 TiDB Serverless 4% TiDB ££ 8%,
- FNEEIBEARNBE YT, HEIBBUEE. BIER. CIB”LZzRSI,

46.1.2 ¥EANIT
BRZMPBEBRASITEIRE, BLSERMIBEANDE, RIZFERBA 3 MIRHE:

- —ANBITREAES:

INSERT INTO ‘player” (°id’, ‘coins’, “goods’) VALUES (1, 1000, 1), (2, 230, 2), (3, 300, 5);

- BANBITRARAES:

INSERT INTO ‘player® ("id’, ‘coins’, “goods’) VALUES (1, 1000, 1);
INSERT INTO ‘player® (°id’, ‘coins’, “goods’) VALUES (2, 230, 2);
INSERT INTO “player”™ ("id’, ‘coins’, “goods’) VALUES (3, 300, 5);

—HRRGEER— N ZSITHEAERD, FALSPBITEANETIR,
£ sqL B S 1TEIRRY R :

CREATE TABLE “player”™ ("id® INT, ‘coins’ INT, ‘goods’ INT);
INSERT INTO “player® (°id', ‘coins’, “goods’) VALUES (1, 1000, 1), (2, 230, 2);

BRINAEALE squ, RIEMERE tios SR 3UEERS, BXAEL RERE FimEZE Tos & fa, @A saL
ERIENEL,

£ Java FIEEA S 1TEIRHIRO:

// ds is an entity of com.mysql.cj.jdbc.MysqlDataSource
try (Connection connection = ds.getConnection()) {

connection.setAutoCommit(false);

PreparedStatement pstmt = connection.prepareStatement("INSERT INTO player (id, coins, goods)
<~ VALUES (?, ?, ?2)"))

// first player
pstmt.setInt(1, 1);
pstmt.setInt(2, 1000);
pstmt.setInt(3, 1);
pstmt.addBatch();

// second player
pstmt.setInt(1, 2);
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pstmt.setInt(2, 230);
pstmt.setInt(3, 2);
pstmt.addBatch();

pstmt.executeBatch();
connection.commit();

} catch (SQLException e) {
e.printStackTrace();

-

790, BT MysQL)DBC Driver BIMRE )R, (REEH DS, URBEFIHERAMEEE:

28 33! HEFS HELRE
useServerPrepR B & ARS EEZES XERMAIEIEDR true
— InFF Rt IE
ERH
cachePrepStmtE?Fhm#E%§§2§ useServerPrepStmts=trueEﬁ true
— FRALIEIES]
prepStmtCacheHaftIRIE A &7 AL IBBERIKTF 256 F AT RSP
= AR CERA LA IPIES
256 F4F ) NNECE
prepStmtCacheBi IR IE TR AL IBE R ME KT 25 &Y E-aSMUNT
s REFHE SbIBIESR]
(BN 255%) HERE
rewriteBatchedinEekeBasch = EHERER true
— iEa)
allowMultiQueFt Bt BIRIE & J3—NE Pl Bug 7E rewriteBatchedStatements = true true
— # useServerPrepStmts = true B, FiRE ULIN

MySQL JDBC Driver IRt T —MNERLECE D : useConfigs, HEBLE J maxPerformance Bf, {HEFEET —4H
BE&E, LAmysql:mysql-connector-java:8.0.28 J9ffll, useConfigs=maxPerformance B1&:

cachePrepStmts=true
cacheCallableStmts=true
cacheServerConfiguration=true
useLocalSessionState=true
elideSetAutoCommits=true
alwaysSendSetIsolation=false
enableQueryTimeouts=false
connectionAttributes=none

useInformationSchema=true

R e] LA B 1T & & mysql-connector-java-{version}.jar!/com/mysql/cj/configurations/maxPerformance.
< properties SRIXK1SIH M ARZAS MySQL JDBC Driver iy useConfigs=maxPerformance B S E,
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FEIE A H— MR ARERIZ=E 0B EREFAAEEE, DA Host: 127.0.0.1, Port: 4000, FIF: root, HRHD:
=, BRABUEEE: testfhl:

jdbc:mysql://127.0.0.1:4000/test?user=root&useConfigs=maxPerformance&useServerPrepStmts=true&
< prepStmtCacheSqlLimit=2048&prepStmtCacheSize=256&rewriteBatchedStatements=true&

< allowMultiQueries=true

BX Java WRERA, aT815:
« TiDB F0 Java FI{EI &2 crUD W FAFE % - {8 A JDBC

- TiDB #0 Java AYTET &2 CRUD N FAFEF - {F FH Hibernate
* Build the TiDB Application using Spring Boot

£ Golang PIEA S 1TEURHIRA:

package main

import (
"database/sql"

"strings"

_ "github.com/go-sql-driver/mysql”

type Player struct {
ID string
Coins int

Goods int

func bulkInsertPlayers(db *sql.DB, players []Player, batchSize int) error {
tx, err := db.Begin()
if err != nil {

return err

stmt, err := tx.Prepare(buildBulkInsertSQL(batchSize))
if err != nil {

return err

defer stmt.Close()

for len(players) > batchSize {
if _, err := stmt.Exec(playerToArgs(players[:batchSize])...); err != nil {

tx.Rollback()
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return err
players = players[batchSize:]

if len(players) != 0 {

if _, err := tx.Exec(buildBulkInsertSQL(len(players)), playerToArgs(players)...); err !=
— nil {
tx.Rollback()
return err
}
¥
if err := tx.Commit(); err != nil {
tx.Rollback()
return err
¥
return nil

func playerToArgs(players []Player) []interface{} {
var args [linterface{}
for _, player := range players {
args = append(args, player.ID, player.Coins, player.Goods)
}

return args

func buildBulkInsertSQL(amount int) string {
return "INSERT INTO player (id, coins, goods) VALUES (?, ?, ?)" + strings.Repeat(",(?,?,?2)",
<~ amount-1)

B X Golang KIEEE KA, IS

« TiDB 0 Golang AYETEE CRUD N FHFEF - (£ F go-sql-driver/mysg|
- TiDB F Golang A B &2 CRUD [ FIFEFF - {EF GORM

£ python IR S 1TRURIRA! :

import MySQLdb

connection = MySQLdb.connect(
host="127.0.0.1",
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port=4000,
user="root",
password="",
database="bookshop",
autocommit=True
)
with get_connection(autocommit=True) as connection:

with connection.cursor() as cur:
player_list = random_player(1919)
for idx in range(0, len(player_list), 114):
cur.executemany("INSERT INTO player (id, coins, goods) VALUES (%s, %s, %s)",
— player_list[idx:idx + 114])

B X python TR R, AISH:

- TiDB F0 Python A& 82 CRUD N FRFERT - {3 PyMysQL

- TiDB #0 Python AYTEI B2 CRUD N FFEF - A mysqlclient

« TiDB 0 Python AYETER CRUD N FHFEF - (£ FH mysql-connector-python
« TiDB # Python A& B CRUD N FAFZF - {8 sQLAIchemy

« TiDB # Python B & B2 CRUD N FRFZF - {8 peewee

4613 MEIB/A

MRIFFBEREIGRERIES A Tios £, RIFMANHANZMER INSERT1ET], IATRREVRIITGIE,
MEFEMRBITAIERE SO, HFERMA ringcAr RN — R TRB#TRIEIS:

« BUREHT A : pumpling, BIBASH MysqL B TiDB BIEX BRI A HBEY, Amazon S3 FA,

- BIBRES AT R TiDB Lightning, B]LAZ A Dumpling S HBIEIRE. csv X, 2% & Amazon Aurora E R A Apache
Parquet {4, [EIRTSZIFTEARMER K Amazon S3 TEIEZENEUE.

- $RBEIF T A TiDB Data Migration, B][@]#5 MySQL. MariaDB, Amazon Aurora #X3B/ZEZE TioB , BXZIEFNE
NREIBERTE,

- BIEEHMIRE TR Backup &Restore (BR), BT Dumpling, BR EEEAIBRENIAR.

4614 WRHS

FiIRMTRNEEZERDEEREB/AITH, &8, EERIGTHENRSFITHE, BEECER - EF
FHEIRY, FEMIERE RN IESTRARN,

FEZHEXASOIMAAIEDNE, BESE TR Him o] F IR,

4615 FEHEH AUTO_RANDOM FRIFNZHIE

TEHRARIRERE P AuTo_RANDOM B, IXBTERIAEIA T, AEEIEE TR, Hlflbookshop BURBEER, BJAFEusers
R B9 id FFER S AUTO_RANDOM B4,

LERY, ANEJERZEMAT sQu #E{THEA :
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INSERT INTO “bookshop'. users™ (°id’, “balance’, “nickname’) VALUES (1, 0.00, 'nicky"');

BaFFEHER:

ERROR 8216 (HY000): Invalid auto random: Explicit insertion on auto_random column is disabled.

< Try to set @@allow_auto_random_explicit_insert = true.

XEEHEERRM, FEINERARFEINIETE AUTO_RANDOM B9, iXBY, {RERMERRNERIEILEER:

- ) EBABIRERIEES, £ ios BRYIIALAY AUTO_RANDOM (B, IXFEFFS AUTO_RANDOM AYE X,

INSERT INTO “bookshop'. users’™ (“balance’, “nickname®) VALUES (0.00, 'nicky');

- NRFBIA—EEEZIRELT, BATLAERST 1ZABIERAPTENAT, RIFEBAN, IBE
AUTO_RANDOM B9 %1,

SET @@allow_auto_random_explicit_insert = true;
INSERT INTO “bookshop'.‘users® ('id’, ‘balance’, ‘nickname®) VALUES (1, 0.00, 'nicky");

46.1.6 {EF HTAP

£ TioB 1, fEF HTAP BENEFIREBABIEISEITHIMEF, RRBEMABTIMNIEANELE, B Tios BENET
BE|H—HMERILE FRAFEAECIRRE, ARIIGFEIRES, Me]UERERIFEIARINLBIRIER,

462 BIBUE
WIS B RLAT sQLiBA), S ZMRmIZIES Tios FIVEURHITER:

« UPDATE: B TF1EERIEE R IEIE.

« INSERT ON DUPLICATE KEY UPDATE: FR FHRA SR, TEHEERIIE—HIPRE, FHILRIE. T8, FEIY
EBEZ ME-RESEB NEATERALIES, IRENLIBAERMNEMEFIE—R EFEER F
Y, FEMBIE, EARLLRER—1THEN, BREFH—ITHIE.

4621 TEFIAZAEI
FRNEATIEZAE, (REEEZUTE:
« {5 TiDB Serverless ¥ ¥ TiDB 52 &%

- FEIEERIE G, FEIBRUEE. fIBR. eI -LES
- BRER uPoATE IBERIEHARE, FRIEALIE

4.6.2.2 3 UPDATE

FEMRPHOMET, FEEATE WHERE FRIAJUPDATE 1EA), BIRBETIRIIFHITER.
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EE:

MRIEFEEFHRENT, LLUNBRHEZEES1T, BLBRNARE—REHITEENERH, m
BREREREH 9, BIAFBITEHEN, EBoIREEHASNER, ERBIATTMALLE
e, IBn]SEHEFHFKEESI

46221 SQLiB%E

7ESQLH, UPDATEEAI—RRAUA TR :

UPDATE {table} SET {update_column} = {update_value} WHERE {filter_column} = {filter_value}

SH s
{table} =&

{update_column} TEHIA
{update_value} EEHAVLESEYE
{filter_column} [LECFHTIEIAIFIE
{filter_value} LR R R 225

ItE X R 7R UPDATE BB A%, 1F4IXXAE I S3E TiDB AJUPDATE 18/4 71,

4.6.2.2.2 UPDATE BR{ESii:
LT REMTHNEZBREN —LHREEK:
- PARIEEHER)PIETE WHERE FA), HN5R UPDATE ;8% WHERE F ], TiDB I BEIHXMNRANFAETT,
- EEFHAET WAXNES) MR, FERMEFE, XEE K 1o BANES K/NRE] Stxn-total-size-

limit ( #BAIAJ9 100mB ), H—XMISHREEH, KESEIFEUNELRK (FENFES), HE=ERER
R (FMES )

4.6.2.2.3 UPDATE {5l ¥
BRIREAIEBNE A Helen Haruki, BEE Kauthors T, RIZMMAIME—IFIR id Jo1, BEDTLIEREMNA: id = 1,
£ sQL PERIFEURIRGI ) :

UPDATE “authors™ SET “name” = "Helen Haruki" WHERE “id® = 1;

£ Java HEIFEHRBIRA A

// ds is an entity of com.mysql.cj.jdbc.MysqglDataSource
try (Connection connection = ds.getConnection()) {

PreparedStatement pstmt = connection.prepareStatement("UPDATE “authors”™ SET “name’ = ? WHERE

— 'id’ = ?");
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pstmt.setString(1, "Helen Haruki");
pstmt.setInt(2, 1);
pstmt.executeUpdate();

} catch (SQLException e) {
e.printStackTrace();

¥

4.6.23 {¥F3 INSERT ON DUPLICATE KEY UPDATE

MR FEEFHBIBBART, BNREEAE—8 (TRER—ME—R) REHR, WEERE—FF
ZHIE, PI{FEF INSERT ... ON DUPLICATE KEY UPDATE ... iBAJ3H{THEASKEH,

46231 SQLiBH

FESQLH, INSERT ... ON DUPLICATE KEY UPDATE ... iER—fR A TFH:

INSERT INTO {table} ({columns}) VALUES ({values})
ON DUPLICATE KEY UPDATE {update_column} = {update_value};

S8 iR
{table} rBE
{columns} %‘%iﬁ)\ﬂ’ﬂﬂ%

{values} SHRANLEIIRE
{update_column} EFEHTA
{update_value} EFHILEIE

4.6.23.2 INSERT ON DUPLICATE KEY UPDATE Ex{ESLEk

- EXNBE—NME—HERIZR L EEA INSERT ON DUPLICATE KEY UPDATE, LEIBRJZEMMEMER H—R BFEE
) PREY, BEIHE. EARLELERR—1T/HREY, BRE—1THIE. B, RIEEFRIERE—ITH
X, BNARBIVEE S ME—¥YR P {EF INSERT ON DUPLICATE KEY UPDATE iEfl,

- ERIEHEHIFTPERLIER,

4.6.2.3.3 INSERT ON DUPLICATE KEY UPDATE {4l

pIan, FEEHratings RREABP I BENTN, MRAFPERITMNUIHE, BFHE-FTN, MRAF
B2, BLFIENMZAIFIFN,

LtEREFEHE S book_id Fl user_id FIBXE F#E, user_id 71 BJAF, %5 book_id Jg 1000 RFYHEE, FTHAY 5 2089
i,
£ sqQL PEFHPETFMHIRGI A :

INSERT INTO ‘ratings’

(“book_id*, “user_id', “score’, ‘rated_at’)
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VALUES
(1000, 1, 5, NOW())
ON DUPLICATE KEY UPDATE ‘score’ = 5, ‘rated_at’™ = NOW();

£ Java FEFTBETMEIRGI A

// ds is an entity of com.mysql.cj.jdbc.MysqlDataSource

try (Connection connection = ds.getConnection()) {
PreparedStatement p = connection.prepareStatement("INSERT INTO ‘ratings” ( book_id", ‘user_id
— °, 'score’, ‘rated_at’)
VALUES (?, ?, ?, NOW()) ON DUPLICATE KEY UPDATE ‘score’ = ?, ‘rated_at’™ = NOW()");
p.setInt(1, 1000);
p.setInt(2, 1);
p.setInt(3, 5);
p.setInt(4, 5);
p.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();
}

4624 MEEFH
FTEFHEDS(THRIE, vER(EH uppaTE, FHEF WHERE F AT EEE TR,

EBNRGEEZEEHARET WAHRES) MEHE, BIERA—NMER, SREREF—B2HE, BE2IEH2
e, X2 TiDB B ANE 5 KPR &l F9txn-total-size-limit ( BRIAF7 100mB ), B—RiEd SHEBIEEH, 1%
ERFHBUMERIK (EWES), WFERXEPR (FUES ), FRIAEREFSHAPERBE KT IR
1’EO
ATIRME T HREMARGIBBIFE VRG], ZROERT RUNE#1T sELECT #1 upDATE BY4RE, TRLEIF
B,

46241 wWEHIEEHEWN

B, (RNEMRPNASMANEIRTR, HRE— sELEcT Bif, XANERIREERUENEEEHNIT
TR, EEIEMNE, EXIXA sELecT Eialt, EE;F=EF wHERE FaITEEEEHNIT,

46242 f5F

BRI EH—FE, AP bookshop MIGHIT T REMRFEITS, EREREEIRIT N5 AHIKITFD SEHE
WRHNXDEARDE, KERFETSERE I FMNE, FEL, RERF s 26 10 56, ARERBETSH
X5nE,

XATEEN ratings RAZAED 5 DHIFEIERITHR 2 #21F, BRFER ratings RARM—NHTI, BAIERIT
RECEWERT, EALLS, BJATE seLecT RITIEH B EEMIVT, XFMIEMARRE S {THITZ X
B, SRASEMNRIELIN.

e, fREJBABIE—NEH ten_point, EIEZEEABoOL BIFIFAREJ 10 A HIBIFRIR:
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ALTER TABLE “bookshop™. ratings’ ADD COLUMN “ten_point® BOOL NOT NULL DEFAULT FALSE;

=z
EE

et 8 B HFEFA5(E A ool IBRIFHITRIRRMIEINE DY, TiDB KIFTH DDL BERIFEERER
RELHEITH, TEBIA, THLEAERRIADD coLuMN ],

£ Golang 1, HEEHEFEMUTUTAE:

package main

import (
"database/sql"
"fmt"
_ "github.com/go-sql-driver/mysql"
"strings"

"time"

func main() {
db, err := sql.Open("mysql", "root:@tcp(127.0.0.1:4000)/bookshop")
if err != nil {
panic(err)
}
defer db.Close()

bookID, userID := updateBatch(db, true, 0, 0)
fmt.Println("first time batch update success")
for {
time.Sleep(time.Second)
bookID, userID = updateBatch(db, false, bookID, userID)
fmt.Printf("batch update success, [bookID] %d, [userID] %d\n", bookID, userID)

// updateBatch select at most 1000 lines data to update score

func updateBatch(db *sql.DB, firstTime bool, lastBookID, lastUserID int64) (bookID, userID int64)
— A
// select at most 1000 primary keys in five-point scale data
var err error

var rows *sql.Rows

if firstTime {
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// placeHolder format SQL place holder
func placeHolder(n int) string {
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rows, err = db.Query("SELECT “book_id", ‘user_id" FROM ‘bookshop'. ratings™ " +

"WHERE “ten_point® != true ORDER BY ‘book_id", ‘user_id® LIMIT 1000")
} else {
rows, err = db.Query("SELECT “book_id", ‘user_id’ FROM ‘bookshop’. ratings™ "+
"WHERE “ten_point® != true AND ‘book_id® > ? AND ‘user_id® > ? "+
"ORDER BY “book_id®, ‘user_id® LIMIT 1000", lastBookID, lastUserID)
}
if err != nil || rows == nil {

panic(fmt.Errorf("error occurred or rows nil: %+v", err))

// joint all id with a list
var idList []interface{}
for rows.Next() {
var tempBookID, tempUserID int64
if err := rows.Scan(&tempBookID, &tempUserID); err != nil {
panic(err)
}
idList = append(idList, tempBookID, tempUserID)
bookID, userID = tempBookID, tempUserID

bulkUpdateSql := fmt.Sprintf("UPDATE ‘bookshop. ratings® SET “ten_point® = true, "+
"“score’ = “score’ * 2 WHERE ('book_id’, ‘user_id') IN (%s)", placeHolder(len(idList)))
db.Exec(bulkUpdateSql, idList...)

return bookID, userID

holderList := make([]string, n/2, n/2)

for i := range holderList {
holderList[i] = "(?,?)"

¥

return strings.Join(holderList, ",")

BIRENRT, SELeCT HRERIAFHITENE, RBIEE 1000 TTREFHZ 10 2% (ten_point 7 false ) IEH
FHE, BIRSELECT BRI E—IR SELECT ERMRAERAZRWEIE, BHLEES, Ale, ERME
E%ﬁﬂ"]fiiﬁ, NE score 5']5'5 2, #E}{?_f ten_point iﬁyﬂ true, E%ﬁ ten_point E@%X%E?Bﬁ]ﬁ%?ﬁﬁf?ﬁ
RERRE, REEME—ITHIE, SHBEWHRIF, SRIEFPRY time. Sleep(time.Second) ¥HEREMIZF
giF 1%, BHLEMEEREFSHATSEGRR.

1EJava (DBO) H, MEEBFEFEUFUTASE:
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package com.pingcap.bulkUpdate;

import com.mysql.cj.jdbc.MysqlDataSource;

import java.sql.*;
import java.util.lLinkedList;
import java.util.List;

import java.util.concurrent.TimeUnit;

public class BatchUpdateExample {
static class UpdateID {
private Long bookID;

private Long userID;

public UpdateID(Long bookID, Long userID) {
this.bookID = bookID;

this.userID = userlID;

public Long getBookID() {

return bookID;

public void setBookID(Long bookID) {
this.bookID = bookID;

public Long getUserID() {
return userID;

public void setUserID(Long userID) {
this.userID = userlID;

@Override
public String toString() {
return "[bookID] " + bookID + ", [userID] " + userID ;

public static void main(String[] args) throws InterruptedException {

// Configure the example database connection.
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// Create a mysql data source instance.

MysqlDataSource mysqlDataSource = new MysqlDataSource();

// Set server name, port, database name, username and password.
mysqlDataSource.setServerName("localhost");
mysqlDataSource.setPortNumber(4000);
mysqlDataSource.setDatabaseName("bookshop");
mysqlDataSource.setUser("root");

mysqlDataSource.setPassword("");
UpdateID lastID = batchUpdate(mysqlDataSource, null);

System.out.println("first time batch update success");

while (true) {
TimeUnit.SECONDS.sleep(1);
lastID = batchUpdate(mysqlDataSource, lastID);
System.out.println("batch update success, [lastID] " + lastID);

public static UpdateID batchUpdate (MysqlDataSource ds, UpdateID lastID) {
try (Connection connection = ds.getConnection()) {
UpdateID updateID = null;

PreparedStatement selectPs;

if (lastID == null) {
selectPs = connection.prepareStatement(
"SELECT “book_id", ‘user_id® FROM ‘bookshop'. ratings™ " +
"WHERE “ten_point® != true ORDER BY ‘“book_id", ‘user_id" LIMIT 1000");
} else {
selectPs = connection.prepareStatement(
"SELECT “book_id", ‘user_id’ FROM ‘bookshop'. ratings™ "+
"WHERE “ten_point® != true AND ‘book_id® > ? AND ‘user_id" > ? "+
"ORDER BY “book_id", ‘user_id® LIMIT 1000");

selectPs.setLong(1, lastID.getBookID());
selectPs.setlLong(2, lastID.getUserID());

List<Long> idList = new LinkedList<>();
ResultSet res = selectPs.executeQuery();
while (res.next()) {
updateID = new UpdateID(
res.getLong("book_id"),
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res.getLong("user_id")
)i
idList.add(updateID.getBookID());
idList.add(updateID.getUserID());

if (idList.isEmpty()) {
System.out.println("no data should update");

return null;

String updateSQL = "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 (int i = 0; i < idlList.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 (int i = 0; 1 < n ; i++) {

sb.append(i == 0 ? "(?,2)" : ", (?,72)");

return sb.toString();

hibernate.cfg.xml BB EEB5 :

<?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>
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<session-factory>

<!-- Database connection settings -->

<property name="hibernate.connection.driver_class">com.mysql.cj.jdbc.Driver</property>
<property name="hibernate.dialect">org.hibernate.dialect.TiDBDialect</property>
<property name="hibernate.connection.url">jdbc:mysql://localhost:4000/movie</property>
<property name="hibernate.connection.username">root</property>

<property name="hibernate.connection.password"></property>

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

<property name="hibernate.jdbc.batch_size">20</property>

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

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

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

</hibernate-configuration>

FRERD, SELECT HERBINFHITENR, RBERE 1000 TTREHZN 10 9 (ten_point 7 false ) HIERY
FHRE, BXSELECT IRIERFEIE E— IR SELECT BERMBRAETRIEZARIVNIE, BHILEE, RfE, EANME
FHEAIN, WHE score UZE 2, F B ten_point i%H true, FH ten_point WEB X ERETHIEEFIZFH
RERE, REBME—ITHIE, SHEERIA, SXTEFTRI TineUnit.SECONDS. sleep(1); 1 {EFEMIZ
FEE 17, BIEEERERSHITSNEEEIR,

463 HBREUE

ItE I E G A DELETE SQL 1B E], X1 TipB FRAVEIE TR, SNRFBER AR BREUE, =TUEEFER
TiDB BYTTL IHBE,

4631 TEFIAZEI
EREATIEZE, REEESUTE:

- {§F3 TiDB Serverless F4 % TiDB £E &%,
- FiZEIREEIVELYE, FHeIBEUEE. SIER. IR _LZS5,
- BIEABUEA PTHIER,

4632 SQLIB%

7ESQLHR, DELETEiBE—RRAMLATR:

DELETE FROM {table} WHERE {filter}

S iR
{table} =RA

{filter} TiEss LR R4

271



P PingCAP
LEAMR 7R DELETE RO FEi%, 143 ARS8 TiDB HYDELETE 1575,

4633 ERIESLEK

AT 2RI TR EE SRR — LR ETEK:

‘i’i}

- IR TEMFRIBES P HEE WHERE FA), UN5R DELETE J&8 WHERE FAJ, TiDB FHFRIXNRABIFIBIT,
- EEMPRRET WARE D) IR, FERMEMR, XZE H 1io BANE S KBRS Ftxn-total-size-limit
( ZKikJg 100MB ),
MRREEMRRABIFFEENE, BEZ)(EHH vELETE 1BA), MMNIZEATRUNCATE 1BA],
- EEMEEEFEL
- AREEXRMEMBFHKIENIZRT, ESSHERFENMENREA TR, B5Z2HENM, XEEKX
MFRRIE S, BLETEHITEIR, B3 W IEREFITIRIEIERE,

4634 fHIF

BRIEEALAPELEUMESERBEIERR, &£ 7 WEHEIR, T M HEAE KT Brating B EE, F0,
2022-04-15 00:00:00 Z 2022-04-15 00:15:00 A9Z43E, LLAY, BJ{EF sELECT BRIEEEMRMEBUESRE:

SELECT COUNT(*) FROM “ratings® WHERE ‘rated_at’ >= "2022-04-15 00:00:00" AND ‘“rated_at® <= "
< 2022-04-15 00:15:00";

REMEXRT 1 7%, BEBHEMR.

- HiR
HREWENT 1 AF, ISETENRAEITHR:

fEsqLH, MFREBUREIRAEIGIT |

DELETE FROM ‘ratings® WHERE ‘rated_at’ >= "2022-04-15 00:00:00" AND ‘rated_at" <
<— 00:15:00";

"2022-04-15

£ Java 1, MIFRERIEEIRGIANT :

// ds is an entity of com.mysql.cj.jdbc.MysqlDataSource

try (Connection connection = ds.getConnection()) {
String sql = "DELETE FROM ‘bookshop'. 'ratings’ WHERE ‘rated_at® >= ? AND ‘rated_at’ <= ?";
PreparedStatement preparedStatement = connection.prepareStatement(sql);
Calendar calendar = Calendar.getInstance();
calendar.set(Calendar .MILLISECOND, 0);

calendar.set(2022, Calendar.APRIL, 15, 0, 0, 0);

preparedStatement.setTimestamp(1, new Timestamp(calendar.getTimeInMillis()));

calendar.set(2022, Calendar.APRIL, 15, 0, 15, 0);

preparedStatement.setTimestamp(2, new Timestamp(calendar.getTimeInMillis()));
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preparedStatement.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();

£ Golang A1, MFREIERIRGIANT

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()

startTime := time.Date(2022, 04, 15, 0, 0, 0, 0, time.UTC)
endTime := time.Date(2022, 04, 15, 0, 15, 0, 0, time.UTC)

bulkUpdateSql := fmt.Sprintf("DELETE FROM “bookshop'. ratings’ WHERE ‘rated_at® >= ? AND
~— rated_at® <= ?")

result, err := db.Exec(bulkUpdateSql, startTime, endTime)

if err != nil {

panic(err)

_, err = result.RowsAffected()
if err != nil {

panic(err)

7E python H1, MRIBREIBAVREIZATE -

import MySQLdb
import datetime

import time

connection = MySQLdb.connect(
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host="127.0.0.1",
port=4000,
user="root",
password="",
database="bookshop",

autocommit=True

with connection:
with connection.cursor() as cursor:
start_time = datetime.datetime(2022, 4, 15)
end_time = datetime.datetime(2022, 4, 15, 0, 15)
delete_sql = "DELETE FROM ‘bookshop'. 'ratings’ WHERE ‘rated_at’™ >= %s AND ‘rated_at’ <= %
— s"
affect_rows = cursor.execute(delete_sql, (start_time, end_time))
print(f'delete {affect_rows} data')

=

==

rated_at FE% o H HAFNAT (8] 255 FRRY DATETIME 2B, {REJILAIARETE TiDB (R 7ZHY, 7ZfiER
—NFHE, SHXEX, M rivesTaw KB, FBEREF—RERH, AMERBREXE
Eif, BRRARERIREFFFEH,

H4h, FOMysQL —HE, TIMESTAMP $X3EERVSE 2038 & (o) FAYEINE, SNRIFAEAIEARTF 2038, 2
(P DATETIME B,

4635 MHESEEEIN

46351 TiDB GC Ml

DELETE i 6)1Z1T 2 /5 TiDB FAEILZI MR ERIE, MRFFXLBIFEIRC TR, A5 F1F TiDB GC (Garbage
Collection) RBFIEANBRENIBLIE. FlL, (REYoeLeTE BAHARIERAVEERE,

GCERNARCER, R 10 0WHME—IX, BIX cCERTTEL —MNB R safe_point BIBT A=, XY E] RATHIER
1’2, BB wERD, AL, Tios °F]ALERIIEIEHITER,

GCHEARSRARMALURAARBRF, BESBccHIET 7HREIFM o 7R,

46352 BHAITERS

TiDB fEAAIHEERRERSINERE, ELL, ARMEBNBERIRZE, RETEZSRRIIEFTERLD
BRERLE, RE]MERFIINENDE, EFRAIHEE. AL Tios LR UEEBMIRITHERREM sa
MEREMIL,
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4636 HtEMER
EEMRERPSITHORIE, EIEFoeLeTe 1A, FHER wErRe FAITEEE MR IR,

BINRFFZMIRARET (RANES ) MR, BIUER—MEX, BXERMR—Ho%E, EXME
2I5ER, XZE R TiDB BAEE KPR A txn-total-size-limit ( FKINF 100MB ), {RETCATEFR P SX A AR (& A
B RTTALIRIE,

RTRM T S M AREIZEIAMBREVRA, ZROIER T NMANAIEIT SELECT # 0ELETE KY4EE, STAUIEIR
il

4636.1 wEHMEMWIREIF

ERBIN RS AR BN, RE— DELETE 1BE), fEF wHERE FRITIEEEZMIRAVIT, FER LIviT BRI
EORMBREIEIE SR 2L,

46362 Ht=MIEREIF

BRISAMESEMEEEAR, KETIWSEIR, SEMERXEREABETBrating B9EHE, H1U0, 2022-04-15
<+ 00:00:00 2 2022-04-15 00:15:00 f9%MIE, HEE 15 DA, BEXTF 1 ARBUEHBS A, LB EFEREN
fIRRAS 75 0B 1 TIRR -

f£Java H1, HEMFRIEFEMUTUTARE:

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("");
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Integer updateCount = -1;
while (updateCount != 0) {
updateCount = batchDelete(mysqlDataSource);

public static Integer batchDelete (MysqlDataSource ds) {
try (Connection connection = ds.getConnection()) {
String sql = "DELETE FROM ‘bookshop®. ratings® WHERE ‘rated_at® >= ? AND ‘rated_at’
— <= ? LIMIT 1000";
PreparedStatement preparedStatement = connection.prepareStatement(sql);
Calendar calendar = Calendar.getInstance();
calendar.set(Calendar .MILLISECOND, 0);

calendar.set(2022, Calendar.APRIL, 15, 0, 0, 0);

preparedStatement.setTimestamp(1, new Timestamp(calendar.getTimeInMillis()));

calendar.set(2022, Calendar.APRIL, 15, 0, 15, 0);

preparedStatement.setTimestamp(2, new Timestamp(calendar.getTimeInMillis()));

int count = preparedStatement.executeUpdate();

System.out.println("delete " + count + " data");
return count;

} catch (SQLException e) {
e.printStackTrace();

return -1;

HRERH, DELETE e Z MIFR 1000 1TAT18]ER S0 2022-04-15 00:00:00 2 2022-04-15 00:15:00 HYZLIE,

£ Golang A, HHEMPRIEFEMTUTAE:

package main

import (
"database/sql"
" fmt "n

"time"

_ "github.com/go-sql-driver/mysql"
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func main() {
db, err := sql.Open("mysql", "root:@tcp(127.0.0.1:4000)/bookshop")
if err != nil {
panic(err)
}
defer db.Close()

affectedRows := int64(-1)
startTime := time.Date(2022, 04, 15, 0, 0, 0, 0, time.UTC)
endTime := time.Date(2022, 04, 15, 0, 15, 0, 0, time.UTC)

for affectedRows != 0 {
affectedRows, err = deleteBatch(db, startTime, endTime)
if err != nil {

panic(err)

// deleteBatch delete at most 1000 lines per batch
func deleteBatch(db *sql.DB, startTime, endTime time.Time) (int64, error) {
bulkUpdateSql := fmt.Sprintf("DELETE FROM ‘bookshop'. ratings’ WHERE ‘rated_at® >= ? AND
<> rated_at® <= ? LIMIT 1000")
result, err := db.Exec(bulkUpdateSql, startTime, endTime)
if err != nil {
return -1, err
}
affectedRows, err := result.RowsAffected()
if err != nil {

return -1, err

fmt.Printf("delete %d data\n", affectedRows)
return affectedRows, nil

ERIER A, DELETE 5 S M 1000 1TATIE]ER /9 2022-04-15 00:00:00 Z 2022-04-15 00:15:00 FIELIE,

£ python 1, HEMIFRIZFEMUTUTRE:

import MySQLdb
import datetime

import time

connection = MySQLdb.connect(
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host="127.0.0.1",
port=4000,
user="root",
password="",
database="bookshop",

autocommit=True

with connection:
with connection.cursor() as cursor:

start_time = datetime.datetime(2022, 4, 15)

end_time = datetime.datetime(2022, 4, 15, 0, 15)

affect_rows = -1

while affect_rows != 0:
delete_sql = "DELETE FROM ‘bookshop'. 'ratings’ WHERE ‘rated_at’ >= %s AND ‘rated_at’

— <= %s LIMIT 1000"

affect_rows = cursor.execute(delete_sql, (start_time, end_time))
print(f'delete {affect_rows} data')

time.sleep(1)

FRECH, DELETE 52 Z MHIBR 1000 TR |8)ER 9 2022-04-15 00:00:00 & 2022-04-15 00:15:00 HIEIE,

4637 FEESHEMEE

PEN—

TiDB M v6.1.0 IR A F I8 Z3FIESE 55 ovL 1B A4, 7E TiDBv6.1.0 LA R hRASHR T A A ILE 4514,

46371 {EABIR

EERIESESMEMIRET, BRFARZESS o 1Eq, FEESMEMR, ARZUAEUSESHETFIHE.
fREMERNS, BEMERIRLIESR TIMENS AN,

FLLAEEREREF, FERA/ND, BN, ERBRENIESSHEYE, EREFHISERTENGR (NHE
EELE)

46372 IFEFSMEMER QL 1EE
FEESHEMFRAY sQL iBEI T :

BATCH ON {shard_column} LIMIT {batch_size} {delete_statement};
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W

# iR
{shard_column} EESHEMBRATRI 55
{batch_size} EESHEMBRIVFHERN

{delete_statement} ﬂﬂ%ﬁ?iﬁﬁl

AR B RIEESHERFRIBELAE, FMAETSE 10 FIFEE S DvMLIEF],

46373 FFRSMHEMRERTG
PAEFHEEMPREFiARAA, =IERANT sQuIEI#ITIESESHEMER:

BATCH ON ‘rated_at® LIMIT 1000 DELETE FROM ‘ratings’ WHERE ‘rated_at® >= "2022-04-15 00:00:00"
<> AND ‘rated_at® <= "2022-04-15 00:15:00";

4.6.4 fEF TTL (Time to Live) E HAMMIBR T HR £

Time to Live (TTL) 12 TITR BRI £ i B HAIEHIRER, @it HRIZE 7L B, TioB RJLAEHAME BN EFHE
IERPINTHIREE, LWINGEE— LRI UER T EFMESE. BHHEEE,

TLERERGR:

- EHAMIPRIGIUERD, FEMIHEICR
- ERRRAF RN LR
- BanfilbRit SR FHEIEER

TLIRITTH BB AR MELIZEAHMAIRT, BPAFAREELIFERTENRIE, TLRUR
REBAL, F&RDEANRRESEIAREEI TDB server TR L, HEITHITHIREIE, L HRNMRIEFABITEILE

SENHEMER, AR UGEERETET, ERiRiNARIRERX AN —ERIERIZRITHNSE, EEIE
BIEM®fE & RIS MR,

we:

ZINEE KRN, NEWEEFMERER. TTL JT/ATE TiDB Serverless 528 L{EA,

4641 1BiE

{ReT BASEIT CREATE TABLE EXALTER TABLE iER)REZE R TTL IHAE,

46411 BIEERE TLEMMR

- BIE—NEE L EMNR:
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CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) TTL = “created_at™ + INTERVAL 3 MONTH;

FEMGIFEIZT —KR 1, FHEET created_at J TIL HIR[ED, RARBIBHICIZERE, BN, &
BT INTERVAL 3 MONTH IRE T RATTHIRKFENRE N3N, Bl TN RKMTHEEREZE
W ER.

- RE TTL_ENABLE BMERF BE K B IR T HA NIRRT &E :

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) TTL = “created_at’ + INTERVAL 3 MONTH TTL_ENABLE = 'OFF';

UNER TTL_ENABLE #RiREBRL T oFF, MIBNEIRE T Hith TN, HeiRtBASEBoEETHRIE, WTF
—MNEET TILEMRIZER, TTL_ENABLE EFRE R TRl R on,

AT S MysQLRE, (RUBR]AERERIEEFRIRE 1T1L:

CREATE TABLE t1 (
id int PRIMARY KEY,
created_at TIMESTAMP
) /*TI[ttl] TTL = “created_at™ + INTERVAL 3 MONTH TTL_ENABLE = 'OFF'*/;

£ 0B IMRH, (ERARE L BUALERIEIEREE L 2FNHY. T MysQLIMEF, SENBREERE
PHRE, ALIZEENR,

46412 EIRRTTLEM

- (BIXRRY TTL B

ALTER TABLE t1 TTL = ‘created_at’ + INTERVAL 1 MONTH;

LTEMNIERIESZIHENBEREE L BMRER, thziFh—ikIE 7L FIRAM TTL B,
- BBIM{EPQ TTL ZRAY TTL_ENABLE {E:

ALTER TABLE t1 TTL_ENABLE = 'OFF";

- BRR—IKREIFTE TTLEME

ALTER TABLE t1 REMOVE TTL;
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4.6.4.1.3 TIL FBUELEIRIEINE
TTL B AFNEGE LAV SN E—E2EA, T 2mMHE LR ExRA:

- {65F9 DEFAULT CURRENT_TIMESTAMP SRIEE R —FIMIEKIAE R ZITHICIEERT 8], HAIX—FI{ES TTL HIRT
8%, BIERE#ET 3 B EIRIEHIRIC HiTHR:

CREATE TABLE t1 (

id int PRIMARY KEY,

created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
) TTL = ‘created_at”™ + INTERVAL 3 MONTH;

- BER—INMEMERZITHI IR B EHES (8], FAX—FUFR 1L f9aSE]S!, BIERAY/E]=kE FihY
[B)B1d 3 BB BIEIG IR IC T HA :

CREATE TABLE t1 (

id int PRIMARY KEY,

created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP
) TTL = ‘created_at"™ + INTERVAL 3 MONTH;

4.6.41.4 TTILFILERTI
TTIL B AFNAE AL D (SERRYSME ) —EFER, BRFAFEIMNE ZE00 TR, Fla0:

CREATE TABLE message (
id int PRIMARY KEY,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,
image bool,
expire_at TIMESTAMP AS (IF(image,
created_at + INTERVAL 5 DAY,
created_at + INTERVAL 30 DAY
))
) TTL = “expire_at’ + INTERVAL 0 DAY;

EREARER M expire_at FIR(EDITHARSE], AZIBRRBRIZE, MRERF, WsXFITH, &
SRR 30 RIG 1T HA,

TTL R BT BAFjson SE8! —ge{E /A, flal:

CREATE TABLE orders (

id INT NOT NULL AUTO_INCREMENT PRIMARY KEY,

order_info JSON,

created_at DATE AS (JSON_EXTRACT(order_info, '$.created_at')) VIRTUAL
) TTL = ‘created_at™ + INTERVAL 3 month;
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4642 TIL{ES

WFEKIRET TLEMMNR, o ANSTEHIAEESESRKBETHNEE, FrUBTARIRE
TTL_JOB_INTERVAL B REE XEZHIMITEE, tbiliBd TEMBEAEESBEESIRERNE 24 B
T—R:

ALTER TABLE orders TTL_JOB_INTERVAL = '24h°';

TTL_JOB_INTERVAL FYZRIAER 1h,

MREZEIETTLESHNIT, BRTOILAIREREM TTL_ENABLE="0OFF' b, HEJLBHIRE LB
tidb_ttl_job_enable Xk FIZEEANEEEERY TTL ESHIMIT,

WG
1

SET @@global.tidb_ttl_job_enable = OFF;

EREZGST, RrAEFERATFEERNEANHNERABERFEN MLES, KNEJIRELES
Etidb_ttl_job_schedule_window_start_time Ftidb_ttl_job_schedule_window_end_time & ¥§ E B 8] & [,

tean:

SET @@global.tidb_ttl_job_schedule_window_start_time = '01:00 +0000";
SET @@global.tidb_ttl_job_schedule_window_end_time = '05:00 +0000";

EPREGRAFE UTCHEMNER 1 525 SIEE TL{ES., BAE R THEEEOIRE J 00:00 +0000 F
23:59 +0000, BAFERERERAMESEE,

4.6.43 TTL ROE] I MIHE

TiDB R ERTREE TTL HBITAHMER, FHE Grafana IR TAEXIBIRHYRI ML EIR, (RATLEAZE TiDB -> TTL BYE R
TEEXLFES, BIFFEERT0s EZSMIEIERER P8 1L 5.

ER, FTAEE U T =ARARKT MLESHITHESER:
- mysql.tidb_ttl_table_status RABE THH TIL R E—XMITSIEERITH TLESHER. UE
R—1T M

MySQL [(none)]> SELECT * FROM mysql.tidb_ttl_table_status LIMIT 1\G;

*k* khkkkkhkkkhrkx 1 row ****kkkkkkkkkkhkkkhhkkhrkkix

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
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
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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)

HrhF| table_id I XFK ID, T parent_table_id JAARAIID, 5 infomation_schema.tables TAIAY ID
YW, MNMRBAZRHKXER, M table_id 5 parent_table_id 22HEE,

=]

5| {last, current}_job_{start_time, finish_time, ttl_expire} 7 AI¥EA T T EFIHFI TTLIESIIFHF
YaRTtE), ZERAT(E]FNILHART (8], last_job_summary FUHHAR T E—R TTLESHIRITER, BELITH
RINITEL. KMITE.

- mysql.tidb_ttl_task RAFEETIEERITHI L FES. BENTLESSBFES RS NFES, BRH
DR T EAERITHXEFESHER.

« mysql.tidb_ttl_job_history AR T TTLESHIRMITIAE, TTLESHWALIEREHRTF O R, U
—1TRl:

MySQL [(none)]> SELECT * FROM mysql.tidb_ttl_job_history LIMIT 1\G;

*kkkkkkhkkkkhkkkhkkkkhkkkhkhkkkhkk 1 row kkkkhkkkkhkkkhkkkhkhkkkhkhkkkikkkkix

job_id: f221620c-ab84-4a28-9d24-b47ca2b5a301
table_id: 85
parent_table_id: 85
table_schema: test_schema
table_name: TestTable
partition_name: NULL
create_time: 2023-02-15 17:43:46
finish_time: 2023-02-15 17:45:46
ttl_expire: 2023-02-15 16:43:46
summary_text: {"total_rows":9588419,"success_rows":9588419,"error_rows":0,"
— total_scan_task":63,"scheduled_scan_task":63,"finished_scan_task":63}
expired_rows: 9588419
deleted_rows: 9588419
error_delete_rows: 0
status: finished

HA7 table_id A5 XFR ID, M parent_table_id JJZRHAIID, 5 infomation_schema.tables ZAIAY ID ¥ [z,
table_schema, table_name, partition_nameﬁ?%“iﬂﬁﬁ%?fﬁ%ﬂﬂgﬁix xKA. 7 XB, create_time, finish_time,
ttl_expire D AIRR TTLESHIBIZERTE], LERAYBIFNITHART[B], expired_rows 5 deleted_rows TRANTHAIT
#5 R INMIBREITTEL,

4644 TEHIFHRAM
ERSCIRYFME, LM ERAFRA EIE BR. TDB Lightning, TiICDCEARBIEEASHUKET TE,
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4.6.4.5 {EFIPRH
Hal, TTLEHEERATRRS):
- AATEIRRR EIRE TLEY, BiEAtIERRIILBIGER,

- BB L EMRNRASFHEAIMBORWERKEMRS A,
« NMREFFE T HAEIE ST BN IRR, (T HARUIBR MR MRV B EUR F e &/ E SR A BRFEEE .

4646 FDLOIE

- WNETRIBRIHBRAEE REBIR, B ARSHIBEEEMENIAE ?
TEGrafana TiDB EHITRA, BEIRIN TTL Insert Rows Per Hour iB3% [ BI—/N\At 2B A IERVENE, HEMN
B9 TTL Delete Rows Per Hour 1B3% T BI—/NAY TTLAE S 2 HMFRAVBIE S E, TR TTL Insert Rows
< Per Hour KHAE T TTL Delete Rows Per Hour, IHEBIEARIEESTHERINEE, HIELEESE
F+. fn:

9: insert fast example

EREIENE, BT ML HARERIEBIEIAENGR, BI3s@ANSBREEERN TLESFTAS
MR, WRtAEETEA L BERALERE R FEAREE, AR TLHRE—ETIE, TELEEE
KIE R,

- QeI EIBR TTLAE S BVRINERE L MR ?
Y Z=2 [ R  TTL Scan Worker Time By Phase 5 TTL Delete Worker Time By Phase M IZ 1IN, W1 R
scan worker & F dispatch JASBIBT BB R K G EL, B delete worker 1B & F idle KA, B4 IRER

scan worker 7E 55 1 delete worker FTERL bR T4F, WIRUNEBHFZFENARAEN, ATUBERS
tidb_ttl_delete_worker_count RiZ SMIFRAY worker 212, f5I40:

Scan Worker Time By Phase Delete Worker Time By Phase

= begin_txn

che

10s
89 - commit_txn
dispatch
6s - idle
other
4s
2s

- query

- Wait_retry

= Wait_token

11:49:00 11:49:30 11:50:00 11:50:30 11:51:00 11:51:30

10: scan fast example

52Z#%, 08 scan worker RV AT dispatch BIIKZS, H delete worker K EBSETF id1e BYER, AB4i1%AR
delete worker [RI&, H scanworker 8 J91Ci%, 540
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Sean — Delete Worker Time By Phase

11: delete fast example

TTLESPRESHIR SEESVIEEE. BUENHEERR, FINE—NZIFEHIERERREENIT
B9 TTL Job BY1E IR, AP RILAEIT E 18T mysql. tidb_ttl_job_history RFIETE —BFZ)iB1THY TTL Job Xt
NI —3k 3R,

. W] SEEBCE tidb_ttl scan_worker_count F tidb_ttl delete worker_count ?
1. BJLASE O “GNfal IR TTLE SRR 2 MR 2 7 REEIR A tidb_ttl_scan_worker_count

< B2 tidb_ttl delete_worker_counte
2. R TiKV TERNERS, IBFF tidb_ttl_scan_worker_count BETS{E TTLESZ iELFE IS,

BT L ER TTL worker MEW REMBRAMNES], FIUAEZLEME TiDB B cPu KES Tikv IR S
cruERHE, RIBAEZEMNER (EERENME L, HEFEZ R/ 7L W EMiE KIS M ) KIPEE
tidb_ttl scan_worker_count 5 tidb_ttl delete worker count, MTMIEF TTL FEFIMREUERIRE,
P& TTLE S X BERY 20T,

465 FIALIBEIEAR)

MALIRERAR—MIF S MUBSRAEN squ iIBAEITERILIIER, BElLsouiBRASSRHTTINE, |
URAER soLiEAHY:

- T2t ARSRINEAIEENE, FTUERT soUEAREHIXEE,
- EBE: EAIETIE TioB IRt TISCHEAT, BEMITRFEREGERS, TE 7T oL E. HiEsoLiEa
FIF AR A K B R A H A

ERERSIINAIEFT, sQUIBFRFIAKANER), FICAMERBRA oL iBAIRTEMENNAREFNBIEE
1, FrCAMERMAEERARRERKZ—,

4651 SQLIB%

RN ECNE. ERARBERAIRERDN soL iEi%,

46.5.1.1 BIEFRIEIER

PREPARE {prepared_statement_name} FROM '{prepared_statement_sql}';

3 fEid
{prepared_statement_name} FALIBIEA) B HF

{prepared_statement_sql} FIREIBIER] sQL, DAZRIZFAI0)SHMEAIRT
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{Ru] BEPREPARE 1BA) FKEESEE.
46.5.1.2 {EAMKIEIER

MR ERNCIERRFZEF IS, B, FEREAETER RETER, Hexecute 56 ARMAIEE
&,

SET @{parameter_name} = {parameter_value};

EXECUTE {prepared_statement_name} USING @{parameter_name};

S8 iR
{parameter_name} Fﬁfbégiifa
{parameter_value} BFR&s81E

{prepared_statement_name} FUSIBBRIBH, FHCIEMLIFIETPEXHBH—

{RE] BEBEXECUTE 1BE) FKBESEE,

46513 MERFARIEIER]

DEALLOCATE PREPARE {prepared_statement_name};

W

S8 iR
{prepared_statement_name} FRALIBIEAEHM, FHCIEFGIFIEDPE XHEHTF—

{RE] &E&BDEALLOCATE iIEA) FRIBEZEE,

4652 B+
AT LAERAMAIEIESR), TRERBUEFIIBAZUER NMa=RAE,

46521 BiRRMGE
Wuyu y Eﬁ"%%éiﬂBOOkShOp F_‘_Lﬁﬁ I:Fl y id 3‘3 1 E{J:E%g %l%\o

£ sqL EiERA:

PREPARE “books_query® FROM 'SELECT * FROM “books™ WHERE “id™ = ?';

BITERM:

Query OK, 0 rows affected (0.01 sec)
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Query OK, 0 rows affected (0.04 sec)

EXECUTE “books_query’ USING @id;

BITERR

Fomm oo g Fomm - P Fomm e Fommmmm— - +
| id | title | type | published_at | stock | price

R il e R el e i Fomme - = Fomm - +
| 1 | The Adventures of Pierce Wehner | Comics | 1904-06-06 20:46:25 | 586 | 411.66 |
Fommm e g Fommmm e oo P Fomm e e Fommmmm— o +

1 row in set (0.05 sec)

M Java EigRl:

// ds is an entity of com.mysql.cj.jdbc.MysqglDataSource

try (Connection connection = ds.getConnection()) {
PreparedStatement preparedStatement = connection.prepareStatement("SELECT * FROM ‘“books"
— WHERE “id"™ = ?");
preparedStatement.setlLong(1, 1);

ResultSet res = preparedStatement.executeQuery();

if(!res.next()) {
System.out.println("No books in the table with id 1");

} else {
// got book's info, which id is 1
System.out.println(res.getlLong("id"));
System.out.println(res.getString("title"));
System.out.println(res.getString("type"));

}

} catch (SQLException e) {
e.printStackTrace();

46522 HARA

B2 {EFbooks & Jf5l, EEHA— title JJ TiDB Developer Guide, type JJ Science & Technology, stock
<> 3100, price 0.0, published_at A AR FIRT[E] PBEFER. FEEEBMR, books RINERES
AUTO_RANDOM B4, EFEHEEE. MNRMFEBABIBEAR T, sTUERBALIE—T THRE S HIBBARE
KIER.

S sQL AR RAIAN T

PREPARE ‘books_insert® FROM 'INSERT INTO ‘“books®™ ( title’, “type’, ‘stock’, ‘price’,
< published_at’) VALUES (?, ?, ?, ?, ?2);";
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BITERM:

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();

BITERR:

Query OK, 0 rows affected (0.04 sec)

EXECUTE “books_insert® USING @title, @type, @stock, @price, @published_at;

BITERM:

Query OK, 1 row affected (0.03 sec)

{5 R Java FEABHERGIANT :

try (Connection connection = ds.getConnection()) {
String sql = "INSERT INTO ‘books™ (“title’, “type’, ‘stock’, “price’, “published_at’) VALUES
— (2, 2?2, 2,7, ?2);";

PreparedStatement preparedStatement = connection.prepareStatement(sql);

preparedStatement.setString(1, "TiDB Developer Guide");

preparedStatement.setString(2, "Science & Technology");

preparedStatement.setInt(3, 100);

preparedStatement.setBigDecimal(4, new BigDecimal("0.0"));
preparedStatement.setTimestamp(5, new Timestamp(Calendar.getInstance().getTimeInMillis()));

preparedStatement.executeUpdate();
} catch (SQLException e) {
e.printStackTrace();

ATAEZI, joBc BRERTHREBEANERELY, MEAEMENRAEFEFHERMAIZIEDMNRIE. F
. MRS, BESIENZ, EJTi0B /A MysqL Y, 7EZ FimfER MysqQLJDBC Driver BISTFEAR, HEAIA
REHIEAE RSIFEHMAIBIEET, MEFERAEFIHENTLIEER, REEXIUTEEN, RESHE
JDBC F TiDB FRZBIRTIRIRBIEAN T, REMNERIISTHRELRS:

S8 1EF3 EEFA=R HELRE
useServerPrepStmts =R EARSHEARMAIEEASE AFEESZ XERMAIEIETN true
cachePrepStmts EFimRBEFEAIEIES useServerPrepStmts=true B true

prepStmtCacheSqlLimit  FRAMIBIERIGRAKN ( ERIA 256 F1F) AL IBBRIKT 256 FRFAT  FRSCPRFIALIRIBRIK/NE

prepStmtCacheSize  FTIRIBBARAEFHRE (Mih255%) FIBEIREKRT 257K  EEFFMLEEDHNES
788
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EEA A — N RSB IZ=AY JoBC EIEFE N ABECE, BA Host: 127.0.0.1, Port: 4000, FHF: root, X5HD:

=, BIAIEE: test Af:

jdbc:mysql://127.0.0.1:4000/test?user=root&useConfigs=maxPerformance&useServerPrepStmts=true&
< prepStmtCacheSqlLimit=2048&prepStmtCacheSize=256&rewriteBatchedStatements=true&

< allowMultiQueries=true

RBRIUBBIEANIT—E, REERATEEBANIREIZS T ERE M jpsc IS,
BX Java FEEREI, TT849:
- TiDB #[ Java BYET B CRUD [ FH*ZFF - {8 JDBC,

- TiDB 0 Java AYETEE CrRUD N FATEF - {8 Hibernate,
* Build the TiDB Application using Spring Boot,

47 FHEIEEN
471 BREE
EXNETEHR, BB BMEER sqL KITEIRE IR HITER,
4711 FEZAEI

N ERFEISEBookshop IX AN AATEF3RYT TiDB MIEIEE WIS BA N A,
FERIEAET ZE, MEEMUTESTF:

1. ¥ TiDB 28¥ (HEFF(EFITIDB Cloud BXTIUP ),
2. B A Bookshop N1 FAFE FFRIREEMFIREIZLHE,
3. &3 TiDB,

4712 BEREMNEE

7E Bookshop N FAFEFFRIEUIBEE S H, authors RIEFM TIEFR(BVEMISE, BILAET SELECT ... FROM ...

TG EIE M EIRE S PR &,
£ MysQL Client FZ FIm AFMITU T sQLiBA):

18

SELECT id, name FROM authors;

WHERMT:
| id | name |
B P St +

| 6357 | Adelle Bosco |
| 345397 | Chanelle Koepp |
| 807584 | Clementina Ryan |
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839921
850070 | Ray Armstrong

| | Gage Huel |
| | |
| 850362 | Ford Waelchi |
| I |
| I |
| | |

881210 | Jayme Gutkowski
1165261 Allison Kuvalis
1282036 | Adela Funk

| 4294957408 | Lyla Nitzsche |

L B +

20000 rows in set (0.05 sec)

£ lava BSEHP, PJLEEFEE—A Author ZERE XUFAIFRIEENEMIER, RIBEIRIEEFMEET
EIM Java 1HS SRR GBI IRIER B RN AV EUE, Flan:

« B Int BETEFM int HEIPIHIE,

« {5 Long KEITLETF M bigint FEAVEIIE,

« {8 short XEITSEFM tinyint XEIFYEIE,
- fEA string XRIBBFM varchar ZEERIEIE,

public class Author {
private Long id;
private String name;
private Short gender;
private Short birthYear;
private Short deathYear;

public Author() {}

// Skip the getters and setters.

public class AuthorDAO {

// Omit initialization of instance variables.

public List<Author> getAuthors() throws SQLException {

List<Author> authors = new ArraylList<>();

try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("SELECT id, name FROM authors");
while (rs.next()) {
Author author = new Author();

author.setId(rs.getLong("id"));
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author.setName(rs.getString("name"));
authors.add(author);

}

return authors;

 EFEGBRIEEEEZE, {ROILAEIT conn. createStatement () IBE)EIEE—/ Statement SEAIFNTER,

- SAIG1AF stmt.executeQuery("query_sql") F3;%[E] TiDB Ei MNMUBEEERIEK,

- BIREREMERNLERESFHNE] ResultSet HF, BITIB[A ResultSet WRA]LAIGIR B 45 RARETZI 1L
BIEERY Author EW&R A,

4713 WEERFITIHIE
ERBIMNERIEES, ERANEZMMEBER ? o] LB wHERE BRI E1BMNERFITIZIE, MMmik2IE

EERNERR.
flgn, BMEERRSERHPILETE 1998 FHEMESRK:
7E sqQL A, BILA{EF WHERE F AR INTE RIS :

SELECT * FROM authors WHERE birth_year = 1998;

KT Java FBFME, AJAEEE—1 sou RAEBFTHNSSHRNBEERIBT R,

BESHHHER sQLiBTHPHITFE—MAZE, ERXFEAR—NMNMFNEE, AAXSLENAEFREREE
B9 sQL i E A XIS,

TEAIBIX L BT, MiZ{ERPreparedStatement SR EBAY Statement,

public List<Author> getAuthorsByBirthYear(Short birthYear) throws SQLException {
List<Author> authors = new ArrayList<>();
try (Connection conn = ds.getConnection()) {

PreparedStatement stmt = conn.prepareStatement("""

SELECT * FROM authors WHERE birth_year = ?;

DM

stmt.setShort(1, birthYear);

ResultSet rs = stmt.executeQuery();

while (rs.next()) {
Author author = new Author();
author.setId(rs.getlLong("id"));
author.setName(rs.getString("name"));
authors.add(author);

}

return authors;

291


https://zh.wikipedia.org/wiki/SQL%E6%B3%A8%E5%85%A5

P PingCAP

4714 WEHERBITHER
{88F9 ORDER BY iEA)A] AL E1H4E RIRBHAEM 5 N1 THER.

BN, BTLAIEIE T mEAY sQL BRI authors FRAVEIIEIRER birth_year FI#1TIEF (DESC) HEFF, NMBEIRE
BIERIIR,

SELECT id, name, birth_year
FROM authors
ORDER BY birth_year DESC;

public List<Author> getAuthorsSortByBirthYear() throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT id, name, birth_year
FROM authors
ORDER BY birth_year DESC;
"y

while (rs.next()) {
Author author = new Author();
author.setId(rs.getlLong("id"));
author.setName(rs.getString("name"));
author.setBirthYear(rs.getShort("birth_year"));
authors.add(author);

}

}

return authors;
}
ERERIT:
R e e R +
| id | name | birth_year |
e el R R ettt +
| 83420726 | Terrance Dach | 2000
| 57938667 | Margarita Christiansen | 2000
| 77441404 | Otto Dibbert | 2000 |
| 61338414 | Danial Cormier | 2000
| 49680887 | Alivia Lemke | 2000 |
| 45460101 | Itzel Cummings | 2000
| 38009380 | Percy Hodkiewicz | 2000
| 12943560 | Hulda Hackett | 2000
| 1294029 | Stanford Herman | 2000
| 111453184 | Jeffrey Brekke | 2000
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300000 rows in set (0.23 sec)

4715 PREIBRAERBE
WNRASEE TipB RIRMERH AR, mICAMER LIvIT IBA)RGIZ AL RIR MR,

SELECT id, name, birth_year
FROM authors

ORDER BY birth_year DESC
LIMIT 10;

public List<Author> getAuthorsWithLimit(Integer limit) throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
SELECT id, name, birth_year
FROM authors
ORDER BY birth_year DESC
LIMIT ?;
DM
stmt.setInt(1, limit);
ResultSet rs = stmt.executeQuery();
while (rs.next()) {
Author author = new Author();
author.setId(rs.getLong("id"));
author.setName(rs.getString("name"));
author.setBirthYear(rs.getShort("birth_year"));

authors.add(author);

b

}

return authors;
}
ERERWT:
Fomm e S Fommm e +
| id | name | birth_year |
R e e R et +
| 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
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| 12943560 | Hulda Hackett | 2000

| 1294029 | Stanford Herman | 2000

| 111453184 | Jeffrey Brekke | 2000

e el R i il Fom - - - +
10 rows in set (0.11 sec)

BEMRERERMEL, EER LIMTIEAZE, EiAMMETEEE4%E, X2 1B X LINIT FaFHITHR
HERER, (REILAEIETopN 1 Limit FIEE T THRES AT,

4716 BEER

MRMMEBRFRIERANE R, MAREBIBIE, RATLLETER croup BY EBAESRERN, WE—
IREEMREMFNBBENREBAE BTN T

EEgnit, RALBHEMLEFHEMNFRILRZ, R FEREREEZB birth_year JIHITHH, ARH
ARTESFHENERBE:

SELECT birth_year, COUNT(DISTINCT id) AS author_count
FROM authors

GROUP BY birth_year

ORDER BY author_count DESC;

public class AuthorCount {
private Short birthYear;

private Integer authorCount;
public AuthorCount() {}

// Skip the getters and setters.

public List<AuthorCount> getAuthorCountsByBirthYear() throws SQLException {
List<AuthorCount> authorCounts = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT birth_year, COUNT(DISTINCT id) AS author_count
FROM authors
GROUP BY birth_year
ORDER BY author_count DESC;
"y

while (rs.next()) {
AuthorCount authorCount = new AuthorCount();
authorCount.setBirthYear(rs.getShort("birth_year"));
authorCount.setAuthorCount(rs.getInt("author_count"));
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authorCounts.add(authorCount);

¥
}
return authorCount;
b
ERERWNT:
R R +

| birth_year | author_count |

R e R +
| 1932 | 317 |
| 1947 | 290 |
| 1939 | 282 |
| 1935 | 289 |
| 1968 | 291 |
| 1962 | 261 |
| 1961 | 283 |
| 1986 | 289 |
| 1994 | 280 |
| 1972 | 306 |
R et R e +

71 rows in set (0.00 sec)

BRT counT BIZRSM, TiDB IESZFF T HMR SR, FEIFESEcrour BY REEEL,

472 BREEREN
REH&E, NAEFFEE—NERNIRERRSHKRIEE, XAHMERR]GET JoIN BEIFMKE S K
ROBEHESE— I,

4.7.2.1 Join ZEHY

BETTAFFLROR Join BUEFRZEEL,

4.7.2.1.1 AIEHE INNERJOIN
RIEEIEESR RR O LA E B R E1T,

N, BEMERSIRS BIFREE, FERFREMERR authors 5HFEFER book_authors 1T
EH,
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table 2 ////

e _

INNER TOIN

R —

12: Inner Join

ETERsQLIBRIYH, BT XEF JoIN FEER AR authors F1FA TR book_authors BIEHEITCARIZE AT
N ITER:, EEREME N a.id = ba.author_id, BAERNEREITRRASEIARERFHNT. &
BE—MEKEBERE T EFIHEE, BLAME authors REFHVNCRIBLEABBEREFYE, BEltthARSHIN
HELEREST,

SELECT ANY_VALUE(a.id) AS author_id, ANY_VALUE(a.name) AS author_name, COUNT(ba.book_id) AS books
FROM authors a

JOIN book_authors ba ON a.id = ba.author_id

GROUP BY ba.author_id

ORDER BY books DESC

LIMIT 10;

ERERIT:

R et R et +
| author_id | author_name | books |
[ R [ S, +
| 431192671 | Emilie Cassin | 7 |
| 865305676 | Nola Howell | 7 |
| 572207928 | Lamar Koch | 6 |
| 3894029860 | Elijah Howe | 6 |
| 1150614082 | Cristal Stehr | 6 |
| 4158341032 | Roslyn Rippin | 6 |
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| 2430691560 | Francisca Hahn | 6 |
| 3346415350 | Leta Weimann | 6 |
| 1395124973 | Albin Cole | 6 |
| 2768150724 | Caleb Wyman | 6 |
B P R [ . +

10 rows in set (0.01 sec)

1£ Java RARERAYRGIANT :

public List<Author> getTop10AuthorsOrderByBooks() throws SQLException {
List<Author> authors = new ArraylList<>();
try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT ANY_VALUE(a.id) AS author_id, ANY_VALUE(a.name) AS author_name, COUNT(ba.book_id)
< AS books
FROM authors a
JOIN book_authors ba ON a.id = ba.author_id
GROUP BY ba.author_id
ORDER BY books DESC
LIMIT 10;
"y
while (rs.next()) {
Author author = new Author();
author.setId(rs.getlLong("author_id"));
author.setName(rs.getString("author_name"));
author.setBooks(rs.getInt("books"));
authors.add(author);

}

return authors;

4.7.2.1.2 - YMEFE LEFT OUTER JOIN

EHMERDROERPIABERIET, URERIPEBLEERFAHNE, WIREARITLBEHREIEES
TLECAYYT, MER NuLL IETE,
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LEFT OUTER JOIN

13: Left Outer Join

E—EELT, FEFEASKRREMBIENESR, BERATFERNNHRERFZHMESBEUBEST /.
540, 7F Bookshop MFEHIETI, FERT—NFEIEMIENHNRHFBEIIR, EXMEALT, RFIBER]
BEERITSBR2TERMAELN, NMREANERMESSBILEEAELWBEEFESHITIEE, MXHARI2E
=2 0P

ETEASQLIBRIH A, BT LEFT JoIN KPEFFEBAA R books F UL IMNEZEMN A X E5ER ratings #HI1TE
1, MMR books R FPHIFTHEICREPEEFEIRD,

SELECT b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.score) AS average_score
FROM books b

LEFT JOIN ratings r ON b.id = r.book_id

GROUP BY b.id

ORDER BY b.published_at DESC

LIMIT 10;

ERERIT:

R ke i e R +
| book_id | book_title | average_score |
R e R et +
| 3438991610 | The Documentary of lion | 2.7619 |
| 3897175886 | Torey Kuhn | 3.0000 |
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| 1256171496 | Elmo Vandervort | 2.5500 |
| 1036915727 | The Story of Munchkin | 2.0000 |
| 270254583 | Tate Kovacek | 2.5000 |
| 1280950719 | Carson Damore | 3.2105 |
| 1098041838 | The Documentary of grasshopper | 2.8462 |
| 1476566306 | The Adventures of Vince Sanford | 2.3529 |
| 4036300890 | The Documentary of turtle | 2.4545 |
| 1299849448 | Antwan Olson | 3.0000 |
R i e R +
10 rows in set (0.30 sec)

EEXREHBRNBECLKXE TRSTESY, A TWIE LTI, 8T sqL iEA)E The Documentary of lion XA
BHIFTB IS A

DELETE FROM ratings WHERE book_id = 3438991610;

BX&EW, {RE%&I The Documentary of lion XA PRAHIMELERESF, (BEREITER ratings B score 1l
THE B ZIRY average_score FI#EIE 7 NULL,

R it ettt +
| book_id | book_title | average_score |
[ e S +
| 3438991610 | The Documentary of lion | NULL |
| 3897175886 | Torey Kuhn | 3.0000 |
| 1256171496 | Elmo Vandervort | 2.5500 |
| 1036915727 | The Story of Munchkin | 2.0000 |
| 270254583 | Tate Kovacek | 2.5000 |
| 1280950719 | Carson Damore | 3.2105 |
| 1098041838 | The Documentary of grasshopper | 2.8462 |
| 1476566306 | The Adventures of Vince Sanford | 2.3529 |
| 4036300890 | The Documentary of turtle | 2.4545 |
| 1299849448 | Antwan Olson | 3.0000 |
R et ettt +
10 rows in set (0.30 sec)

WMRAALERRIRNIERE JOIN ERBEM ? ML REIR T,
£ Java RESMERBIRABIINT

public List<Book> getlLatestBooksWithAverageScore() throws SQLException {

List<Book> books = new ArraylList<>();

try (Connection conn = ds.getConnection()) {
Statement stmt = conn.createStatement();
ResultSet rs = stmt.executeQuery("""
SELECT b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.score) AS average_score
FROM books b
LEFT JOIN ratings r ON b.id = r.book_id
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GROUP BY b.id

ORDER BY b.published_at DESC

LIMIT 10;

")

while (rs.next()) {
Book book = new Book();
book.setId(rs.getLong("book _id"));
book.setTitle(rs.getString("book_title"));
book.setAverageScore(rs.getFloat("average_score"));
books.add(book);

}

return books;

47213 HHYMEIE RIGHT OUTER JOIN

BIMNERRLRIARPIABICR, URERIPEBLEERFANE, RELEENER UL BT,

RIGHT OUTER JOIN

14: Right Outer Join

47214 3 XEIE CROSS JOIN
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HERFMENIN, ARZEPFAERMARZER (XBMA “BFRER ). RRERFICERD
B—FRIERMERNABICREER, IRERMWICREA m, BROICEB 0, WEREPFZTE m*n
FitxK,

47.21.5 ZEF3E$E LEFT SEMI JOIN

TiDB 1E SQL iE;A 2@ EASZ$5 LEFT SEMI JOIN table_name, {BEZEMITHXIER, FEEEXNLERE
semi join fEANERIIEM JoIN BETHEKIAIEES R,

4722 PamiEE

AR NFEIEERER JoIN IBRE R SQLﬁ\}EﬁfW,ZEﬁ, fE sQLIBAIHHETLUEE FroM t1, t2 FRRKEREMK
HB KR, WL WHERE t1.id = t2.id FARBEERIFRMS. RAICAFEIER RS RER, RIVE
BERERARNERNT VEITIER,

4723 Join fHXE%

TDB XTI =MEMMNRERE L, MAUBRSREMEERNBIEESERSZERSIEN Jon EEZENIT.
{RB]LAEIT EXPLAIN IBRIREEEBWER 7 AIMEFH1T Join,

* IndexJoin
* Hash Join

* Merge Join

R A TiDB B IL BRI B IRIBERIEN Join EIEFEMIT, (R AT BAEIT Optimizer Hints 38l TiDB {88 F BB §FHY Join
BEEWIT.
BN, BRig E XY Pp A EE S I RG] sQL {EH Hash join EEHITE LR, MALSEFH I E LR IXFE X,
{RETBATE SELECT EHFFEM_E Hint /*+ HASH_JOIN(b, r)*/ (JEE: tNRRBHRIMT I, Hint HHHiZ
EARARA ).

EXPLAIN SELECT /*+ HASH_JOIN(b, r) */ b.id AS book_id, ANY_VALUE(b.title) AS book_title, AVG(r.
<~ score) AS average_score

FROM books b

LEFT JOIN ratings r ON b.id = r.book_id

GROUP BY b.id

ORDER BY b.published_at DESC

LIMIT 10;

Join EEME KBV Hints:

* MERGE_JOIN(t1_name [, tl_name ---])

* INL_JOIN(t1_name [, tl_name ---])

« INL_HASH_JOIN(t1_name [, tl_name --])
* HASH_JOIN(t1_name [, tl_name ---])
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4.7.2.4 Join IfifF

ELFREL SRR, SR join BRAIZREIL, M join RITHRMENRES Join WIFE X, TDB
{%£F3 Join Reorder EERIAE Z NRFETT Join KINIF,

LRI EEERY Join IR HARTSIFAT, {REJLASEF STRAIGHT _JOIN iE;%iL TiDB 3B FIH%ER FROM F AP FT{ERHY
RO FHE XS &I,

EXPLAIN SELECT *
FROM authors a STRAIGHT_JOIN book_authors ba STRAIGHT_JOIN books b
WHERE b.id = ba.book_id AND ba.author_id = a.id;

X FiZ&EEFISLI AR T FOPR B /R BT LABIE & FJoin Reorder BEiEB M ETHIT T ##,

4725 ¥ REE

« F3 EXPLAIN &% JoIN EZIERIRITITHXI

« Join Reorder E;& BT

473 F&EIH

AEE N B Tips R FEIRTNAEE,

4731 ¥R

EHEREREER —1EEFH oL RIAX, BEFEN, JUE—IERIFERZI-IEENERS
%O

T E% ABookshop N AN FEBBHNE:

4732 FEBEIER

BEREALT, FEREQS AU TILMEN:

« }RE T &8 ( Scalar Subquery ), Y SELECT (SELECT s1 FROM t2)FROM t1,
. IREFR (Derived Tables ), $ SELECT t1.s1 FROM (SELECT s1 FROM t2)t1,

o IZTEMEMITR ( Existential Test ), ¥ WHERE NOT EXISTS(SELECT ... FROM t2), WHERE t1.a IN (SELECT ...
<5 FROM t2),

« EE8 L3R (Quantified Comparison ), Y[ WHERE t1.a = ANY(SELECT ... FROM t2),

- ERERIBEFFIRIERBYFE, SN WHERE t1.a > (SELECT ... FROM t2),

4733 FEBESE

— &SRR, sJLAEFEIRD I KA FEE ( Correlated Subquery ) FITE X BXFZ 18 (Self-contained Subquery) H K
Z, ToB WFXAEFEIFNMLIER AR —H/,

¥R AR FEWNKIEE T FERNSRRESIA THEERII,

302


https://en.wikipedia.org/wiki/Correlated_subquery

B’ PingCAP

47331 EREXFEN

WFRHFEEFEREBRIEER (/>=/</<=/=/1=) BIFRX LT XK FEBNS, REFERRIFEHT
—R&W, ToB EEMMITIHIMEBRSEABEFERNEHEE,

Bgn, BEE authors REARFEMR KT 2T ERIIER, oI LAIBETIE FEIRE I ELIRIEFIVIRIELR
RS

SELECT * FROM authors al WHERE (IFNULL(a1.death_year, YEAR(NOW())) - al.birth_year) > (
SELECT
AVG(IFNULL(a2.death_year, YEAR(NOW())) - a2.birth_year) AS average_age
FROM

authors a2

7£ TioB T LR B RHRHRR ERIT RN EFEIR:

SELECT AVG(IFNULL(a2.death_year, YEAR(NOW())) - a2.birth_year) AS average_age FROM authors a2;

BRIEMFRINGR D 34, BSRTIIFIN 34, 4 FFREEERERRNFEN,

SELECT * FROM authors a1
WHERE (IFNULL(a1.death_year, YEAR(NOW())) - al.birth_year) > 34;

GITERA:

R it L Feommm - - Fem - - - R ket +
| id | name | gender | birth_year | death_year |
R e Fm e - R R R +
| 13514 | Kennith Kautzer | 1 | 1956 | 2018

| 13748 | Dillon Langosh | 1 | 1985 | NULL |
| 99184 | Giovanny Emmerich | 1 | 1954 | 2012

| 180191 | Myrtie Robel | 1 | 1958 | 2009

| 200969 | Iva Renner | 0 | 1977 | NULL

| 209671 | Abraham Ortiz | 0 | 1943 | 2016

| 229908 | Wellington Wiza | 1 | 1932 | 1969

| 306642 | Markus Crona | 0 | 1969 | NULL

| 317018 | Ellis McCullough | O | 1969 | 2014

| 322369 | Mozelle Hand | 0 | 1942 | 1977

| 325946 | Elta Flatley | 0 | 1933 | 1986

| 361692 | Otho Langosh | 1 | 1931 | 1997

| 421294 | Karelle VonRueden | 0 | 1977 | NULL

HFEFEMMNANESIERAMEL TR FER, tos 2RFHHFITRENSNERUREEFIIN
1TiEgE, RATNET R FEREXNAEETR T EESHISSIMAT,
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4734 KEXTEIR

WFRBEFEWNS, ATRENFERSIRIEERNT, FERFENINEEBRINE—TEHRIT—
E, B RRIRIMNEEBRE —FTANER, BLAFERBSBNIT —THR, ILERERNFTEHERE
EN[:NIEIE I o

FLE ARG IER, TiDB RE AN KX FEIBEXEK, UARITIHIER LRESERME,
BN, RIFBEEHBLEARTHEBRMEINFRIFIIFEMIIER, souiBRRINXEFS:

SELECT * FROM authors al WHERE (IFNULL(a1.death_year, YEAR(NOW())) - al.birth_year) > (
SELECT
AVG(
IFNULL(a2.death_year, YEAR(NOW())) - IFNULL(a2.birth_year, YEAR(NOW()))
) AS average_age
FROM
authors a2

WHERE al.gender = a2.gender

TiDB 7ERLIE1Z SQLIBRIR R FEHKE A EMNHY Join Bif:

SELECT *
FROM
authors aft,
(
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(NOW())) - al.birth_year) > a2.average_age;

fERREXE, EXMALREF, BNERRIBEEEFNENEEN, REBEEIXKFERRHATE
-‘l,EUo

4735 HRAE

- FEIRMEXIMRL
- XEXFEEERE
- TiDB HAYFEIBMILIEA
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474 HNTUIER

HERGRBIBEERKE, FEFEMU “9017 HWHAVRLOMEZMES.

4741 WERLERHITHT
7ETiDB HH, BIUFNIA LIMIT IBAIRSII A T1ThEE, B NR TIBRASEN TFIR:

SELECT * FROM table_a t ORDER BY gmt_modified DESC LIMIT offset, row_count;

offset RNICIAICREL, row_count "REITICREL, FRIEZ4M, TiDB B $F LIMIT row_count OFFSET offset
8%,

IRAEBTRE R AN EFE AT AHEFREVIRREUE, ERA2 IEIEIEAIATERMN %853 oRDER BY {BAJIEEEIH
ZRIHIF AT

5190, TEBookshop AN, FEERFTPEIRUNSTIMNERIREILAF,, & LiviT 0, 10188, {E7]
ABRIGIRF 1 TINBEREE, BIHTRSE 10XKIETE. FEE 2001EE, Mg =] AEZAY LIMIT 10, 10,
UL 2R3,

SELECT *

FROM books

ORDER BY published_at DESC
LIMIT O, 10;

EER Java ARNREFE, FiRTEFMEIREIZIRISE 018 page_number FIE TTAIEIIE R page_size,
MAREIRIERE offset, EUEHITHIRESINFIZEN Hist T — itk

public List<Book> getlLatestBooksPage(Long pageNumber, Long pageSize) throws SQLException {
pageNumber = pageNumber < 1L ? 1L : pageNumber;
pageSize = pageSize < 10L ? 10L : pageSize;
Long offset = (pageNumber - 1) * pageSize;
Long limit = pageSize;
List<Book> books = new ArrayList<>();
try (Connection conn = ds.getConnection()) {
PreparedStatement stmt = conn.prepareStatement("""
SELECT id, title, published_at
FROM books
ORDER BY published_at DESC
LIMIT 2, ?;
RO ¥
stmt.setlLong(1, offset);
stmt.setlong(2, limit);
ResultSet rs = stmt.executeQuery();
while