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4. FETiFFE=E TDSQL MySQL hREY, ASHFEFHMITERIGEDREN, FRLLTAKSINIREZE TDSQL =
#lE PES ID, HARSERIEABFM.

5. 1TFS AR B RED LR UE D RFRRAR, MFAITEAWSHIT _ tencentdb_ RISEHURIE, EHE
S PRIBF PIBEI REAFHN, DiEFFBIPREIA

6. BURITIFIER TDSQL MySQL kght, A3ZHTiR —EHX xR,

6.1 MNRETFESBEEEEIR T “ RO RE, WKEESFEE,

6.2 MNRETIMESIETHIRECET “Rp KR, BAITHEIZRSERMEIB2FREE (ITRAMNSIEEE
EREEXG, REETAMESENEEN RS RREMWMITIA, SHRENERITAT _HRPEX
x) o BAZEZPXRNEERBIFREM, MUFENAREITMESEEPURE-RoKER, EUS
SR TREITRASIEESR .
Bl BEREA “test_a” BTERHDER, BBA DTS iTiAFi%EA DML BI%RE
73 “test_a_tdsql_subpO/test_a_tdsql_subp1” .
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7. iTRMESSERED, MBHTELNTAMNKFHRESREISZER, EREYRESHAPE Kafka EFiriHZE

HIERHMES .

7.1 DTS RiE&/EIRRTHITER, HEHESIRC— checkpoint fimFE— 8RS, MRER
B, RiF—AEiERTERERMN, UASSHEIEES,; MRERN, — MHIERTEEREERD, BAL
BREMEREEMAEXN RS, MRIERIERENE, IEMSSHEIREES.

7.2 AFPMREXNESHEILRXE, BRTEAESEINREXRERE.

8. iRl TDSQL MySQL HX=RAIIHERIRT, BAELFIREH50004, s DTS E524RiE; A, RAY

HEXZSHRIRANHITFENEX, SIEMEERNFITRE,

SR

#RITIRIER TDSQL MySQL hRENTINESS, &193 FEY DDL RFES#TIRAFHIRER Kafka, FREAXF
—1"43%&R) DDL 2/, SHhMESRI DDL i, #a0, X A B3NSR, iTAT—15% tableA, B4
XJF % tableA B DDL iEARITiAZI3E.

Kafka PFRIEFERRERAPHEEL RER, W key/value IR FEEHZLH, key 2 Shardld,
value 2 SQL &€ ID, =IR#E SQL i&f& ID R &iEEREWA S H . BFELIETDSQL ZHE > 3Lhl
IR > FREEBHPEE SQL EE D,

L IERETencentDB & tdsqlshard SN

X SRER BEEE SUERE MRS EE HREREMY E#HS5KE HEEEMLIC

= ZEEa—RARRE/RIRKH, TAMERIGE/CIBXORERN, TABTEEA. BESHEHR, (HES
MySQL

MariaDB

K ID ShardKey SQL &€ ID @ TRE SQL 5| RERRD
SQL Server

shi 0-31 set_1636688986_5 Xpied "1.17.6-M-V2.0R723D002"
PostgreSQL

sharc 32-63 set_1636689087_7 Xy 1.17.6-M-V2.0R723D002"

TDSQL

SLHFIR

SZTHRATIRR SQL ##HME

BR{E -~ n
semy 5HY SQL RME
DML INSERT. UPDATE. DELETE

CREATE DATABASE. DROP DATABASE. CREATE TABLE. ALTER TABLE.
DROP TABLE. RENAME TABLE

MEP IR

1. BRDTS =88, AENSHEEEIRTHN, PERBRIETHR.
2. TEFREEIEITIAN, EFENEE, SEAME,

DDL
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1T FSEBIRTR
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HiREMIRS

ik

XIFRFERMEEITHE.

IStRIEEA SRR BIHTIERR

REABNZEIERE, XEMMRESIREREESSAIRRARS— . BEAIEEBNR
HUEREE, XBRMIRERSEIREEIERT—, MRIEHERTISHRER,
XEBEEREIREURE R A — M Rk EN e

% 2.0,

BHRIBLL S5 RIEEE o

STAESREFERSHEE, ETEIRERUEESMES.

EFEREHS, RMESSREES ID —H. MITRAESERMZE, IEHeE
(ES3&.
EIRZB0AR R, £ FEBNME, BWAESBR.

S A%E REWEHRE (ZBIEERSFEHR) -

3. MERING, BESIETANIER, SERETNERITAXRIGSLAITRH#TRS, RERKREATI#TE

R,

4, ARBSIRTHARNE, EFHEITAES, SRERLEBENT, WilEd. RENEERLREHT—F.
O HIETRIESIRE

ACEIN
SCfseEd
BAE

TR
L5l

S/

O MFRE

[Ty=10]

P45

i5AA
MISERTIEIRAIEUREREL, FaliEek.
SRS FEIRERFE DB ZRIEELAINGSR, Bk ‘TEEE

SEUERESLR): REREEERYSER] ID .
ST R/ RESLH, (BEFEFESH, ITHRRSRENEDIEREDN.

WS/=60: FEIRERENIKS .. 8.

AR

isieRIiEEHIEITIAESS Kafka Y VPC #i% (848 VPC f1FM ) , BFEErEdi%
VPC iHE&URITIRRSS -

© iH8:
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o [@ VPC ipial: tHRE VPC TRIFFE CVM & LAESE BRiTIREE, &
HEIMNEEE

o B VPC ifial: MNRiEZERK CVM £EfM VPC B, FEARERBXMINESE
s VPC ihial,

5. FEITFAEMMSREERE, SFTAXE, BEEEHT—P.

BeaIn AR
o HUREH: ITRIFESMNRIVEIEERH, S8 INSERT. UPDATE.
DELETE k.
ST SR
IR o SR ITHIREEEMRAVGIICE . (ZeZFNMIER.

o 236l ITIRIERFEEARIRIVEHEE RS EH

Kafka kg4 £ DTS W& Kafka RIRRAE, FeJ{E.

REHIERBEIINE Kafka 1 Topic IS RHE, BINSXYEEFARSHIEEANTE

;’E"ic TR mpee. asRAUREESOINE, SHRTHESHEINE, WRERHEE
= BRIRFETSER, S®ESREEN.
_ . BEESHK: SERESURESAR— SRS,
;‘;g'c nE o EZ+TRHR: SHEETROMELSAE—19R, ERTFHRERENE, T

BRRYESHETRS RS, RAFRHEENE.
6. TEFIRIETE, MRIBESITRIET2 - 398, MREERE, PLESEHMETRESERE.

(OR';!:E
WNERIEKM, BSEREFEBIGES Z#ITIES, HEMHITRIE.

7. BEEME, TRAESSETIGK, MItRIEIT3 - 494, MBCHINEHNETPIRE,

8. MMHIEZEE , #ETHA Kafka iSZIFAFPIERSNEEE (BMTRESERSISUEI0NEEAR) , #1738
RiHZE . #REITH Kafka iiEZEKBIT Kafka RIiEZEE, FRIAEESESIERIFECIZIEES,

9. ITHASEFIBENISITHIREZE, MALFREESIE. Kafka BIEZEFEHTEDME BRTRAESE 4E
iH% Demo , HANRHTSHESHI Demo U3, tEXHENEEREMXBAIEIREHT TR,
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tIZ MariaDB 3¢ Percona #iEiJ 5

AIFSNEER DTS €132 MariaDB. Percona BIEIRBITIFMESSIREIES . B MariaDB. Percona BIEiELT
FRE—3, WA MariaDB Afli#iTH4E.

BURSR
CHESFFTANRREEE, FESIEFERATSER, B8N0 HETIRSZIFNEIEE .
ST RiHESIPFE Binlog.
ST RiREFIheIEITAKS, EEWSINRMT: REPLICATION CLIENT. REPLICATION SLAVE.

PROCESS H1£&B3I5aY SELECT R,
B{EIGEDNT:

create user 'KS' IDENTIFIED BY '3Bf3';

grant SELECT, REPLICATION CLIENT,REPLICATION SLAVE,PROCESS on *.* to
"kEres;

flush privileges;

£95RBRE

iTFARERRTFE DTS WE Kafka (8 Topic) H, BRIBNAMRFRIEAREIX, 8 Topic HEXEFiHER
500G, HFUEFHEREEZIX, SEHREEIS00GH, WE Kaftka BBEFHABMRRESARNEE. L
BRAPREE, BRSEEHERZRIMEER.
R HENMNRFEESITIRESFREAIbHER .
SRR X geometry HHXAIEIESEE
ITRMESSIERER, MRHTELTANKFRMESREEISER, ERRTURSSHAPE Kafka EFIRiHE
HEHMES .
DTS Rz EiERTHTERR, IHEHIESIRFC— checkpoint fimR— 1 8IERT, MRER
RS, RliF—AEiERTERNETN, UWASSHEIRES,; MRERR, — 1 RIERTEEEERSD, BAL
BRENEFEEEMREX MRS, IMRERIETEN, IFMSSBHIEES.

FAFMKNESHIEILERXE, BETEHESREINREEZEZIE.

SZHRATIRR SQL #ME
ig S50 SQL #E

DML INSERT. UPDATE. DELETE
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CREATE DATABASE. DROP DATABASE. CREATE TABLE. ALTER TABLE.

bbL DROP TABLE. RENAME TABLE

MEP IR

1. RDTS =FE, EENSHEFEIETN, HERBERTHA.
2. FERESIEITIAN, EFENEE, SEZAMEE,

o ik
it EE XIFEFERREITE,
HURRE ISRIBRAF SRR BT

REERBNZEIRRE, XENMSESFEIERELAIRIIERIT . FEAIEENR
tbtay R, XEpMIRERSEIREZNEERST—H, NRSIEEEMSTIFER,
X B EIRERE R A — M AT

RS % 2.0,
AU HRIEAL SSRGS o
e JDITAESREFERSHEE, ETEIRERYEESMES.

EFLERHE, BRMESSBMEES ID —H. EITAESRREMZE, FEMmR
1T FSEBIRTR EfES&TR,
ERZBPAR R, £ FEBANE, BWAESBM.

HHNERTR B Ak REHEHRRE (ZREERSSM) -

3. MERING, BEHHETAS%R, SERMEFNERITFAXRIGSEAITR#TRE, RERKREATIIHTE
Ao
4, FRBESIRTHARE, EFHEITAES, SRERHEBENR, WlEd. RENEERLREHT—F.
O HIETRIESIRE

AcEIN i5AA

WSCRTIEFRIEIR SRR, Fali2ek.

bou 11| E Fidl]
R mymmrmeciTn, TRRSEERETERD.

BAKE IFIRIEZAINARIERE, FRERAXENERTFSSE ESTIEMAE .
o NN [FEUERETLAEE 2N IP i5iE.
o TIRFGFHREE: FHIERFER BN =R CVM L.
o BEEN: RBERFAIIEE EXEAN FXSENZTABNETE,
o VPN #&A: [REEEAILIEE VPN &EE AN SEBAZIAERNEITE
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o THUER: REIREERTENZERESH.
o HmEXN: [FEUREERILIEE ZEAN SEN AR MEITE

o EfLibIL: TREURERF IP bl akiEE

ap . B0 EAIEE SO
PN o =ARSZEEELHI: =ARSZEE CVM BYZEHI IDo
[=FES o IxO: FEEUEEFERNEO,

o EREEEME: SHBANRSSIERNEEEME, BRARELHEREE
8,
T o FERLE: EEERESERETN VPN RXLHTEREITR.
o XM TEEURES IP Mol
o WO FAIEEERHEO.

o VPN RX: i5i&FiEd VPN RXEAN VPN RXSER) .

o TABMSE: EEABMBEEEMXT VPN MXXEXRIFAB RIS FR
o EMMELL: JREERE IP HhtEkigE

o imA: IFEEEERRO

VPN #A

ZEUREIA): TESURREAISER) 1D,
. o EIWSEEEERFTA, TARSRENENIERN.
o ESIRERBNSHIEE MariaDB i, SHIEERE/RIET.

o EfLMBIL: TREHEEFRIEMN IP Htbiltekis®

o im0 : IFEEREERRO

o TABREZEXN: ZEXMISCHIETR.

o A\ VPC: BRIZZEXMPZNITIREIER VPC, iETEREAMXEXRIFAE VPC
R, EER T IFEUEREFTE VPC MR VPC,

Z=EXK o BUEN, IR EHREREAERIELIER, Wik VPC iEiFHE iy, MmE VPC

& Lis VPC,

o FM: Bi&iE VPC MBZHIFMEZRo

o & VPC ithigi: WLESSANEFRYESIRREEESIEA VPC it EERT—

H, MEF—H, DTS £ISVUEESPiERaiREIEE S, SEN VPC it
78
WS/Z WS/ZE: REURENKS . =i,
O MZgE

AcEIN AR
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i5teRiEEHITITIAESS Kafka Y VPC 3% (&4& VPC f1FM ) , FERIBEi%
VPC iHEEURITIARSS -

Q© ig:
o [@ VPC ifia): tHE VPC TRIFFE CVM &BRILAEREBETIREE, X
wEIMICE -
o B VPCipial: WNRiE#EEx CVM 7£HME VPC fh, FEEE=XRIKSE
mes VPC ihid,

5. EITFAISEMMSEERE, EFITHAXE, PEAFRRE.

[Ty=10]

TR

Kafka kg4

Topic $ KX
HE

Topic # KX
RE

AR

o HUESEH: ITRIRESANRAVEIEEN, Si55HE INSERT. UPDATE.
DELETE #+%.

o GHHYEER: ITRIREEARIRAVGIIEIE . IZeFNMIER
o ELHI: ITHRIEEEARVEIREHFISIIERN

83 DTS W& Kafka BIkRAS, FalEd,
IREHIREREZINE Kafka # Topic BI9 XEHE, 1Mo XSRS EIES AIE
HEHEE , BHXULMREEENINE, SoXREXREHEIRSF, MRS EHEIE
BHIRFE™IREX, HEESREEN,

o BRBOK: BHEHRARBHBEEANE—IFEH,

BRRYESHEFTRAS R, RAFHRHEERE.

6. TEFRIIATE, MRIESTRIET2 - 308, MKREEE, PLEISEAMIETESERE.

@© H8:

MRREXY, FEEF RIEAEIHIESE #TEIE, HEMEITRIE.

7. \TFEMESHITIAK, FTRIET3 - 4938, MIRERIIEHNEITHRIAES.
8. FMEHEN , #IETI Kafka iRSZIHFAFRIZSNEESA (BMTRESESZHHFUERI0NMERESE) , #172
RiHE, BiEITIA Kafka IRIEZEKIRT Kafka RYEZRA, FREAEHESIEEZCEEESR,

9. ITEHIENIETT

PREZE, MAILFRESESE, Kafka BEEREHTEDAE, BRREIESE HiE

iH% Demo , AR T ZSHIESHI Demo 3, X EZERIEZRIEMNXERBIREHTT 7R,
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iHE MySQL RN TIRENE
iHEE MySQL RINTIREIRIRIEES

mIEEFAYE: 2026-07-14 12:07:31

RMFER

FIEEERF MySQL/TDSQL-C MySQL/MariaDB/Percona/TDSQL MySQL BIEiEITIR, #iEiTiR
Kafka iR ( 281 Kafka Server iiAJ7 V2.6.0) &, ETLLEZ0.11RARIA LR Kafka ZPif #TiEET
IR, AHEBIRMT Java. Go. Python iIBERIZFiniEZE Demo =, HEEBRENNXEZEEIELR
2, TREESBrNGE.

I

1. Demo HAESERBIBNOAENS, MHEENE TTELE, SHEELER EBTRESIELEEZIE, Sith
ATLAERAEMESM Kaftka ZEPIREERFBITEUE

2. BRIFZFHEEIMNIERSIEITIAN Kafka #THE, RSB NZRAMYERE, FRITRNEHERSLEIFRE
libte SEURHZERIHEIHARRE o

3. HUBETIERE Avro. JSON B3, DTS iTHNFKiHBRILIEFENTIRS .

2024538258 2ZaitIEAESS, DTS ITHALBERZEEE—ELIR, HEERHPTHIEEISMB
B, ITHEMESAIEERIRES .

202453825 KR ZEEEERESS, HIREPRIBTHIEEESMBRY, iTHMESFERE, ERRMYE
2% Demo BIRI3R1SKiHBRIEZEREUE .

4. ETRIBEE/ERMNSR (JEREGILE) , FEXRA Kafka BSXNIESF, DTS BFIEEHIER, (VSTR
MRIEIES N Kafka Topic #, HittIETIRNRABIESEMTESEAN Kafka Topic, FRLATEEZEHIE
HEHM=ES . TEHBM Begin/Commit iBEHPRE TESH GTID (52, TILAMFIE GTID RYELEEFISR
Bit, FrY, £ MySQL/TDSQL-C MySQL JiEZ Demo #, SANEEZHMT EELBLLRELDEBE
£,

5. ATHRIESERTEN, DTS iTi@5IA Checkpoint . iHEEA Kafka Topic BY, —f&8107&EA—
4 Checkpoint, ARIFREIERZSHMR, EESPHEBERRAISME, SSMTREE. 59, HEiR
i3 Checkpoint BB &#—X Kafka iHZEAIHIR3S, MERIIEFESEMS,

6. BEHSIVIEE JSON B, WMBREERIFEREFEFRITHALIER Canal, aJLLUERISXEEZEHER JSON &
NEIEEIRAE Canal TEFSNEIEEN, BHITEELE, (iR Demo FEEIRETEXZS, EEE)
Demo HIE#HPRINSE trans2canal BIRISEH . HEIZINEEIR Java iBE X4,

7. i#%$% ProtoBuf 1 JSON HUEHSAT, WFiFix MySQL RIE{EZR, DTS EA Kafka FISENZFHRSE
B, Heh FLOAT #1 DOUBLE #BE#AFFRIFMBEEIIENTF 1e—-4 EXFFTF 1e+6, BALRISHE
BRZFTEZERTR. BFRTEZEURERMONBIRENRRZERY, XIS SR TIE S RIS
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B, AR TaEFRTZE. IREEHSERAPSEREANESEE, FEENRETHERTNZEHFEEH
{ASTRALIE

8. iTIHESAYIEIEEViIESE JSON AY, WNRIEE MySQL 2% binlog_row_image REHN minimal ,
73 minimal B9E88, RISEXMAIFICRE binlog, EERMAIFIFICHE, FRLAEELESR UPDATE iEG
P FREHRFERNERHREN, DTS 75 NULL Ei#1TXS, M #4DTs_NA_VALUE## RIKEHF
EBRYE,
MEARFEHEERN UPDATE 5088 KEHMFRYE, WEEIERIR MySQL 2% binlog_row_im
age IREA full , RERFEITNES
ProtoBuf 5 Avro BT 2T EHHEIEN , FEEETIHHFHTREXOHREFERES NULL &, FEFRER
ZialRR .

9. DTS BaR @B mEEaR Kafka [LAEE, RENBSSEERESR.
Demo T

EEEITNESR, SJLLEERRATALIERSR, ProtoBuf. Avro 1 JSON. ProtoBuf 1 Avro &H
ZiEHE, HEYEES, JSON RERERMNAER, ENEREZH. iTHESHIERE TSRS, X8
MBEE FEITAAEAY Demo.

1 Demo REIPFERE TIIRAY Protobuf/Avro/JSON Y3, BEFSINTE . MREEREBITT
# Protobuf i34, i&{#EMA Protobuf 3.X IRA#EHTAIBER, MBESIREMTLIERES.

Demo HRNZiEHER XESHIHE, 55%F Demo 178 .

ProtoBuf A(‘\I,\;(;/SQL/
(MySQL/ Avro - JSON
——  MariaDg/T  "rotoBuf (MysQL/ ~ 1DSQL-C (MySQL/
Demo 5= (TDSQL MySQL )
DSQL-C e TDSQL-C e TDSQL-C
x)cl)i(al)l)_/Pe MySQL ) TRt MySQL)
HIEEC
Go Mot ot it - Mokt
Java Mt Mt it Mt Mt
Python 1 b8 1 b8 btk - i ichi o
Java Demo I {ESE

HEWIR: Maven 5#& Gradle 8EETER, JDKS8,

BETHE: BN=RS:S (FES5ITHAAERbE, FAEE8hinE Kafka IRS[AIAMIBLE ) , £ JRES .
RMES BT

1. BIEBFIREIBITIANESS, iFIBEER EUEITIA Kafka ki o

2. QI HBANEEA, FHESN AISEESE,
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HiREmIRSS

3. T# Java Demo , AREEZIE,

4. BNRERWBR, AHEER, BRTOIMET Maven &EEE. pom.xml 341 Gradle HEXEEX
%, BFPIRIEEEERR,

{#E/H Maven i#173T8: mvn clean package .
[ Gradle #17378: gradle fatJar T8HBZFREKHE, k& gradle jar #1718,

5. 1517 Demo.,

/A Maven 3185, #ABIREE target , iE1T java -jar sub_demo-1.0-SNAPSHOT-jar-wi

th-dependencies.jar —--brokers=xxx —-—-toplc=xXX ——-group=xxxX —-USer=xxx —-password

=xxx ——-trans2sqgl

£ Gradle T8F, #AXMHEHX build/libs , BT java —Jjar sub_demo-with-dependencies—

1.0-SNAPSHOT. jar —-brokers=xxx —-topic=xxXX ——group=xxx ——USEr=xxXxX ——-password=xx

x ——trans2sqgl

BZSHFMRBINT:

W

25
brokers
topic
group

user/pass
word

trans2sql

trans2can
al

6. MEHEER

BEGIN

15208
HiETIA Kafka RIRMAIEIEIL, A7 iTRFERE REE.

LRI FMESSHTIA topic, H#E iJIFiFIE RES.

HEARBM, I HEEE RES,

HEWSHER, IF HEEE REE,

RTREEEIA SQL E, EFZSHRTRIRA SQL iED, FEFENAREL,

Eﬁﬁ, {33 JSON %ﬁ;&*ﬁiﬁi;g, HIRE Java B85,
HERETVIERE JSON BY, ®JLAE JSON 18U EiEsE%R Canal TEFSAIEIERE
o IEHFZSHFRERA Canal 8, FIEFNREE,

-->[partition: @, offset: 87008, partitionSeq: 870@09] [mysql-bin.0@@0@4:24574], happenedAt: 2021-03-01T

17:49:14

INSERT INTO ‘kafka-subscribe'.tablel® VALUES (_binary'subscribe-kafka', 61)

——>[partition: @, offset: 870@8, partitionseq: 87009] [mysql-bin.00@0@4:246@5], happenedAt: 2021-83-01T
17:49:14
COMMIT

BPtALAER IDE #7RFTE, II85%ME, TERER target 3U4EETH sub_demo-1.0-
SNAPSHOT-jar-with—dependencies Bl A—18 & 7 BB KR ATIZ1THY jar .
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IRIFRE: BR=IE (16F) BREEAR 28 #97m


https://cloud.tencent.com/document/product/571/134006
https://cloud.tencent.com/document/product/571/134006
https://cloud.tencent.com/document/product/571/134012
https://cloud.tencent.com/document/product/571/134012

O BHS —

wEWIE: Golang 1.12 RUAELRA, BEEYF Go Module HiiE.

BETHIE: BN=RSSE (FESITRAEAERE, Faei8ihinz Kafka BRS339PARItNE )
RELRINT:

1. CUEEFRIREIEITINESS, FEESH HUEITIA Kafka kR o

. BIEE— I BANEEA, FBEIEEN MIGHEE

. F& Golang Demo, ABEEZ -

OEANBERBIBSR, 18fFT go build -o subscribe ./main , HEREIHITNMH subscribes

o A WODN

BTUITFRS, /subscribe —--brokers=xxx —--topic=xxx —--group=xxx —-USer=xxx --password
=xxx ——-trans2sqgl=true
Hrh, brokers AEIETIA Kafka BIAARIGIEBiL, topic FHEWEITIRMESSAITIA topic, XA AIEL]
¥ EREE, group « user . password DHINHBAZIR. WS, oJE HESE REE,
trans2sql TheEAK®EA SQLIED.,

6. MIBHEBR .

BEGIN

-—>[partition: @, offset: 86991, partitionSeq: 86992] [mysql-bin.@@0@@4:24272], happenedAt: 2021-83-01
17:47:49 +0RAA CST

INSERT INTO ‘kafka-subscribe®."tablel® VALUES (_binary'subscribe-kafka', 6@)

—>[partition: @, offset: 86991, partitionseq: 86992] [mysql-bin.000@04:24303], happenedAt: 2021-03-01
17:47:49 +0800 CST

COMMIT

Python3 Demo R{E 5

WFZTHE: BA=RSSE (FESITIRLMERMEE, 8552l Kafka IRSSES5R9PIMIMNL ) , R
Python3, pip3 (AAF&HREEE) .
{#H pip3 ZEAKHE:

flag

kafka-python

protobuf

BRMES BT

1. SUEEFRIREIEITINESS, FEESR HUEITIH Kafka kR o
. QIEE— I HBANEER, FEESN AIGEEE

. F#; Python3 Demo , ABRREZH -

VIETUITEES: python main.py —-brokers=xxx ——topiC=xXX ——-group=xxx ——USEr=xXX ——pass

A W DN

word=xxx —--trans2sql=1
Hrh, brokers AEIEITIA Kafka BIAARIGIEELE, topic HEWEITIRNESANTIR topic, XBNHETE
JIA¥ES WEE, group « user . password DBRIFEHZTANZIR. WSHEFE, O HESE R”E
&, trans2sql RIR=REEH SQLIEG,

5. MEBEEER.
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O BT

BEGIN
-—>[partition: @, offset: 89@83, partitionSeq: 89@84] [mysql-bin.@0@@e4:24876], happenedAt: 2021-83-01
20:43:31

INSERT INTO ‘kafka-subscribe’. tablel® VALUES (_binary'subscribe-kafka', 62)

——>[partition: @, offset: 89083, partitionSeq: 89084] [mysql-bin.000004:24967], happenedAt: 2021-03-01
20:43:31

COMMIT
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Demo 188
ProtoBuf Demo BB

Demo XBiZi8iHi%

HREr 28

TXEEMNEREFZIEHTHERIE, GMTFAFIERERZSIE.

(iR A Protobuf i#1TFFIL, i8S Demo PHMiHH Protobuf X34 . XHHEX T ILAXKHELEN:
Envelope ERZ&%iER Kafka iHE%19; Entry 2BEMITRASEHEN; Entries 2 Entry &S . TEHIRS
MXRIMTAR:

. BEGIN
version E DML
messageType ——»

DDL

Header MessageType
version
fota) header —
index entry ——{ =t e ( transactionld INSERT
data — [ entry - ——’[ 9 " | threadld H[ UPDATE
properties ... Entry Event BeginEvent DELETE
Envelope Entries DMLType
dmiEventType na.n?e
—{dmiEvent _ s [‘\,m“mns PrlglnaIType
rows e — isKey )
Even DMLEvent RORFIIES
Column
4{ oldColumns
ﬂ[ newColumns
Event properties
RowChange
SR

1. HiBY Binlog i&i&, &4 Binlog Event fRi3J3—1 Entry £531%,

message Entry { //Entry SRMIFSEMHLEE, — P EHEHTF vysor BI—
binlog event

Header header 1,/ /L

Event event 2; / /B

1
s

message Header {

int32 version : //Entry {HYERAS
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SourceType sourceType H //;ﬁféﬂg?éﬂ%-%, aiE MySQL, Oracle =3
St

MessageType messageType - //BEHZER, IR Event HYEEBY, GIF
BEGIN. COMMIT. DML %

uint32 timestamp ; //Event {EJRER binlog FRRAYATEIEE
int64 serverId ; / /Bl serverId

string fileName ; / /B binlog HIHZR

uint64 position ; / /EBETEIR binlog MIHHRIREES
string gtid ; //HAIEBHY gtid

string schemaName : //ZEMAY schema

string tableName ; //ZEZIAY table

uint64 seqgId ; //ERBIEFEYIS

uint64 eventIndex ; //UNRKEY event SR, 819 RMOFRR
S, HPRAEEN, BERST EA

bool isLast = 13; //3HB event BE event PRHNRE—
R, BWA true, HRIRAEXEN, BFREN EH

repeated KVPair properties = 15;

t

message Event {

BeginEvent beginEvent :  //binlog HRY begin HE
DMLEvent dmlEvent ; //binlog HARY dml ZHH
CommitEvent commitEvent ;  //binlog PRy commit ZFEH
DDLEvent dd1Event ; //binlog FARY dd1 ZHHE
RollbackEvent rollbackEvent : //rollback =¥, HEIKRATEN
HeartbeatEvent heartbeatEvent ; //IBEERER RIERY OB
CheckpointEvent checkpointEvent /AR ERMAY checkpoint =4,
|10 BEER—, BF Katka EFEEUSEE

repeated KVPair properties = 15;

}

2. ARVEEE, B2 Entry §H, §HBEREIIA Entries, Entries.items FEBIA Entry IRFFIR. &
HHBELIEHEFBEE Kafka BNEEXNREINIRE . I8 Event FiEEZ XM REIE, WABEH,
Entries FREEE— Entry .

message Entries {

repeated Entry items = 1; //entry list
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3. ¥ Entries #17 Protobuf {RiBEEIZ#EIFT

4. 1§ Entries BIZi#HIFFIMAN Envelope B data FE . SFHESES Binlog Event @ XRY, Zi#fIF5InI5E
8id Kafka BNMEEXRIVES, WIHEISSHEHSEIAZE, SBEAN— Envelope.
Envelope.total #1 Envelope.index #3lic RS2 EREF1281 Envelope BIFS ( AOFEE) ©

message Envelope ({

int32 version ; //protocol version, REJS

data PISUNMEIRRES

uint32 total

uint32 index

bytes data 4. //YBI version A1, FTDR data
FREE/A Entries #] pPB FRIMELZIGRISER

repeated KVPair properties

5. 3 E—SERBI—1 21 Envelope #&Xi#1T Protobuf i3, AEREEI Kafka 8X. E—" Entries
SEIFHZA Envelope IRFZEEIR— MK

HEHRE2E

T EEZIEHTHERIE . HIN2EM=MESHY Demo HEEERIRE.

1. Bl Kafka igi#&& .

2. BEhiEE,

3. IKKHBRIGHE, FRIBEEHPHD XEKEIS XTI partitionMsgConsumer 3R, BHiZMIRITEHEiH
TR,

4. partitionMsgConsumer ERiGiEERFEH Envelope &3,

// 18 Kafka BHBH value (MR} Envelope

envelope := subscribe.Envelope{}

err := proto.Unmarshal (msg.Value, &envelope)

5. partitionMsgConsumer #§# Envelope Hig®H index f total ELEHE—FRESFEHE, HR
Envelope.index &F Envelope.total-1 (2R LEE#HREFBiE, RRWEIT—1 528 Entries ) .

6. BWEIRNELEZZ S Envelope B data FEIGFHAEE—iE. SEHSBERZHFEIFSIA Protobuf ##i8A
Entries .

1f envelope.Index == 0 {

pmc.completeMsg = envelope
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// FHBITIZRESH Entries ZHEIFRTIEE
pmc.completeMsg.Data = append (pmc.completeMsg.Data,
envelope.Data...)

t
if envelope.Index < envelope.Total-1 {

return nil

t
// 4§ Envelope.Data RFEFILI Entries
entries := subscribe.Entries{}

err = proto.Unmarshal (pmc.completeMsg.Data, &entries)

7. ¥ Entries.items {KRIE, $TENREYG Entry £5f95%&E55{69 SQL iEG.
8. HiE#EI Checkpoint iBERY, i—R Kafka i3k . Checkpoint iEE2iTHESEREA Kafka B9
HIEHR, 8108 —1,

HuE e R i

ABNBEIEFEFEREBIFEICHNY R E M IEIEER Z BRI X R,
TREHERE (80 MySQL ) ZERETE Protobuf XN TRErRAEY Data K EFE

message Data {

DataType dataType

string charset : //DataType_STRING HI4RiSEE!, EFHEE ov
Bm

string sV
//DataType_INT8/16/32/64/UINT8/16/32/64/Float32/64/DataType_DECIMAL HI=F

fFER{E

bytes ; //DataType_STRING/DataType_BYTES HIE

enum DataType {
NIL ; //{7 NULL
INTS
INT16
INT32
INT64

UINTS8
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UINT16
UINT32
UINT64
FLOAT32

FLOAT64

BYTES

DECIMAL

STRING

NA 14; //MERFE (N/n)

Hrh by ZE7F6E STRING 1 BYTES %B"8I, sv PEREHE
INT8/16/32/64/UINT8/16/32/64/DECIMAL %£EIy=EETR, charset FERTFHE STRING HIRABAHE,
MySQL/TDSQL B4 DataType BEHERMT (3¢ UNSIGNED f&#h88
MYSQL_TYPE_INT8/16/24/32/64 $3Ii&45 UINT8/16/32/32/64 ) :

O xHB:
1. XFHIXAIHEXKIRER

DATE , TIME , DATETIME ZFHEBIRFTIFAIX,

TIMESTAMP ZEBINIGAIX, iZRBFERERR: FiEhl, EREMIRIIXEEA UTC
(Universal Time Coordinated ) i#171Ff#; &iflt, EHSM UTC EHigAHSFIIK#TE
i,

ZE, NTFxEHP "MYSQL_TYPE_TIMESTAMP" #1
"MYSQL_TYPE_TIMESTAMP_NEW" ZEB&ETHXER, APEESESIERTTBTE
%, (fign, DTS MEHAREEREHHEAFFERE"2021-05-17 07:22:42 +00:00", H
i, "+00:00"%= UTC Bdial, APERIFIEIRNIHERESRIRRER. )

2. J¥FiRim MySQL BIEESER, DTS S5 Kafka BB AFFFHER, Hrh FLOAT #1 DOUBLE
KRR AFHERNRENENT 1e-4 HATFT 1e+6, BAGREBERARZTEERT. BHZF
HEGEUREERINM ORI AR TZRH, XIS Bt R FHYBRMEHE, RITEBEE
FiE=sia, MREHFRAPFEEIRADERE, ESEENHRFICHERTHZREF T RUEHRL

.
MySQL =R ( TDSQL 5 MySQL HHREIAYSEE ) RIS Protobuf DataType %48
MYSQL_TYPE_NULL NIL
MYSQL_TYPE_INT8 INTS8
MYSQL_TYPE_INT16 INT16
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MYSQL_TYPE_INT24 INT32
MYSQL_TYPE_INT32 INT32
MYSQL_TYPE_INT64 INT64
MYSQL_TYPE_BIT INT64
MYSQL_TYPE_YEAR INT64
MYSQL_TYPE_FLOAT FLOAT32
MYSQL_TYPE_DOUBLE FLOATG64
MYSQL_TYPE_VARCHAR STRING
MYSQL_TYPE_STRING STRING
MYSQL_TYPE_VAR_STRING STRING
MYSQL_TYPE_TIMESTAMP STRING
MYSQL_TYPE_DATE STRING
MYSQL_TYPE_TIME STRING
MYSQL_TYPE_DATETIME STRING
MYSQL_TYPE_TIMESTAMP_NEW STRING
MYSQL_TYPE_DATE_NEW STRING
MYSQL_TYPE_TIME_NEW STRING
MYSQL_TYPE_DATETIME_NEW STRING
MYSQL_TYPE_ENUM STRING
MYSQL_TYPE_SET STRING
MYSQL_TYPE_DECIMAL DECIMAL
MYSQL_TYPE_DECIMAL_NEW DECIMAL
MYSQL_TYPE_JSON BYTES
MYSQL_TYPE_BLOB BYTES
MYSQL_TYPE_TINY_BLOB BYTES
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MYSQL_TYPE_MEDIUM_BLOB BYTES
MYSQL_TYPE_LONG_BLOB BYTES
MYSQL_TYPE_GEOMETRY BYTES
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Avro Demo ix8A

iHREFFRE

Sz DTS £33 Avro iER, RN THEINEEERER.
Avro Demo (EiE) : Bifl= DTS #iEiTiE Avro & RIHEIER.

Avro Demo (RBFNEZRITHRRSAIEIEER ) : Bz DTS HiEiTA Avro ##URHERRER, BXTEER
BF, IMERENT —EHIREE, BUEURSNERITRRSHEEREN, ERTMEEZRITIRRS DR
SRR

BixipRA: ARZEERREZ DTS iTiFERSS (Avro 8x0) , BRINIGEIENAE, ERBNA= DTS A9iT
FRRSS, BS= DTS {RHASEERERIRS ZNERITRRS SRS, PR BAREEEIRINSERK
X, (EEEFH#HTRHREEIATRIEEE

i@ Avro Demo R

Demo HRIZHHEBINT, LA Java Demo Afli#{TM4E.
consumerDemo-avro-java\src\main\resources\avro-tools—-1.8.2.3ar : ERAFER Avro X

HEXABIIR,

consumerDemo-avro-java\src\main\java\com\tencent\subscribe\avro : Avro TE&ERCIBHY
BZR.

consumerDemo-avro-java\src\main\resources\Record.avsc : WHNENI{,

Record.avsc REIEX T14145H ( Avro Ui schema ) , EREENEIELEES Record, BFERT
binlog FRI—5FHE, Record HEMWT, HittHIEEIIRTLATE Record.avsc HES:

"namespace": "com.tencent.subscribe.avro", //Record.avsc HHIRE1

N

I° schema, "name" BRHA "Record"

"type": "record",

"name": "Record", //"name" BRA "Record", TRM kafka HEZRRIEUE

&zt

"fields": |
"name": "id", //id RRER/EBEE 1D, BFL record BUEMRBRIITE

"type": "lol—lg",

"doc": "unique id of this record in the whole stream"

"name": "version", //version ZFRUMYARA
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"int "’

"protocol version"

"name": "messageType", / /B PR

"aliases": [
"operation"
I
"type": {
"namespace": "com.tencent.subscribe.avro",
"name": "MessageType",
"type": "enum",
"symbols": [
"INSERT",
"UPDATE",
"DELETE",
"DDL",
"BEGIN",
"COMMIT",
"HEARTBEAT",
"CHECKPOINT",

"ROLLBACK"

Record RIFEREBIRERFREINT :
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HiREMIRS

Record FRIFESHR iER

id 2FEi#E ID.

version HHYRRS, SEIRRFA1.

messageType HE2E, WEE: "INSERT", "UPDATE", "DELETE", "DDL", "BEGIN", "COMMIT", "HEARTBEAT", "CHECKPOINT",
fileName i record Fi#ERY binlog 3#&.

position 2471 record MITE binlog HEERARIER, #8300 End_log_pos@binlog X#4HS . FltN, 2iFi record £1F 3 mysql-bin.000004 &,

safePosition

ZERFEEN2196, WEEHR"2196@4".
HAIFSBIE binlog RFENREEE, HIRL.
EA binlog A9aTiEl, unix EiEE, .

timestamp binlog iC#AIFEHHIIR event header EERY timestamp, (RRIKSBHRZEARESSH timestamp 5 readerTimestamp HiiEE, X
EFEEHR.
gtid Z57iR9 gtid, 0 c7c98333-6006—11ed-bfc9-b8cef6el1a231:9.

transactionld

%5 1D, 28 commit EE¥ASERES ID.

serverld iREE serverld, BE&EIRE server_id &% sHow VARIABLES LIKE 'server_id' o
threadid RBEUFIRFYPEIE ID, BF sHOW processlist; o
sourceType FEMNSIREEE, HEIRERE MySqQL.
sourceVersion BERT, BRERERFEE sclect version(); o
schemaName ES.
tableName ==
objectName Bh: FE.RE.
columns FHEFINENL
DML HiTRIZ{TRHIR, MRE insert @S, ZHEH null. EPTERF12MEE: Integer, Character, Decimal, Float,
oldColumns Timestamp, DateTime, TimestampWithTimeZone, BinaryGeometry, TextGeometry, BinaryObject, TextObject,

newColumns

sql
executionTime

heartbeatTimestamp

EmptyObject, i#M1 demo HFEN.

DML H{TEZITHIEERE, MRE delete M2, ZEMEA null. MERTRIG12826E: Integer, Character, Decimal, Float,
Timestamp, DateTime, TimestampWithTimeZone, BinaryGeometry, TextGeometry, BinaryObject, TextObject,
EmptyObject, i#R demo FEX.

DDL p9 SQL &1
DDL #iThits, SRE.
LHEHSMAEEE, B%. R9 heartbeat HEAEEFEH.

syncedGtid DTS 2 GTID &4&, HfEm: c7c98333-6006-11ed-bfc9-bBceféela231:1-13.
fakeGtid EEPEENE GTID, WHFE gtid_mode, M DTS £#Mie—1 GTID.
pkNames MRFEMNRREEN, W DML ASPEHZSH, SNFES.

readerTimestamp

DTS 4HBixZEIRMIATIE, unix BTDEE, PIIAHTH.

tags QueryEvent @i status_vars, i##&% QueryEvent .
total MBHSDR, CRTFESH. BEKEF (version=1) TEX, FEIE.
index MBHSSF, ERHMSHNRS. HEikESF (version=1) BEX, HEIE.

Record iEiRFIEHAIFERP "Field", SSMTHNEH:
¢ name: 3%,

» dataTypeNumber: 2 binlog HicRrEEZXE, BUEIFR MySQL .
o isKey: BEEH#.
« originalType: DDL HEXRIZER,

HENEZIT RS EIEEIA Avro Demo FEitE

iH% Demo HIRIXHES R T :
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XiE/BFR AR

resources/Record. Bifl= avro BUBEAENNE ( A TEFERABE=ANEN, XBERT
avsc Record-ali.avsc FRENXHIEARZERN Integer ) o

resources/Record

: FIEZ= avro HIERLEIAE NS,
-ali.avsc

Javalcom/ClassCo  p eminmmummmmeE s sBs N TR,

nvertor

BPRAsEiZiasE ., Kafka iBERFIICHEANBEZHEIBIEA BEERIXE,
java/com/UserBusi MRl SER.
] & Demo H{EEM THTENS & #Etr /9 SQL iEaITheE, iEAPIRBELSHFER
nessProcess

T R, ALl ZRfEREEEFPRLSLHERBEBEIL, FRE
BB 4RiFiETT o

#iEHEX I com.alibaba.dts.formats.avro.Record, BE{FZERiRIBINT:

FEREM E- i) izL:):

version int HYARAS , SHRIkRAH2,

id long 2FiEE Id.

sourceTim long 281 record £ binlog event BRIATIEIEE, &Ko
estamp

280 record BT binlog PERMRIEE, BXH

:2:rceP05| String End_log_pos@binlog X##4%S . tbill, =8I record iIF 314
mysql-bin.000004 #, FEEEEEH2196, MEHER"2196@4",
fi

safeSource o, 0y MBS binlog HFHANREE, B,

Position

sourceTxid String 2% I1d, R85 COMMIT icRF&igEmiZz=ER.
com.alib
aba.dts.f

source ormats.a BERBSIRAEE
vro.Sour
ce

operation com.alib jHEZER, 715 INSERT. UPDATE. DELETE. DDL. BEGIN.
aba.dts.f COMMIT. ROLLBACK. HEARTBEAT. CHECKPOINT,
ormats.a
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vro.Oper
ation
ijectNam String ER.E2.
Ti . . e e
process’l  List DTS iTHIIRSSRMBEIRAORTIERE, FEH.
mestamps
Map<Stri
o MapsSt —_sgmsiam, 2836 key 1S thread_id, server_id,
d >g, g pk_uk_info, readerThroughoutTime, GTID, GTID_SET.
fields Object FEPFIIEN, BpFRL,
DML $iTaiZfTRYEHE, MNERR insert iBR, Z&EA null, B4
ToEHF12M2E8: Integer, Character, Decimal, Float,
beforelmag . . . . I
Object Timestamp, DateTime, TimestampWithTimeZone,
es BinaryGeometry, TextGeometry, BinaryObject, TextObject,
EmptyObject.
DML HiTRiZ1THIEHE, INERR delete iBE, ZEEHN null, HdHP
fterlm ToEHF12M3B: Integer, Character, Decimal, Float,
atterimage Object Timestamp, DateTime, TimestampWithTimeZone,
S BinaryGeometry, TextGeometry, BinaryObject, TextObject,
EmptyObject.
bornTimest - o — s
amp long REM, A= DTS iTiRRSHEIIRFER .
WMTHREYRE (40 MySQL ) SFERSBIFN Avro N HRE X BEIESER Z EAIMET X &R .
MySQL 28 IR Avro HRfYEEY
MYSQL_TYPE_NULL EmptyObject
MYSQL_TYPE_INT8 Integer
MYSQL_TYPE_INT16 Integer
MYSQL_TYPE_INT24 Integer
MYSQL_TYPE_INT32 Integer
MYSQL_TYPE_INT64 Integer
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MYSQL_TYPE_BIT Integer
MYSQL_TYPE_YEAR DateTime
MYSQL_TYPE_FLOAT Float
MYSQL_TYPE_DOUBLE Float
MYSQL_TYPE_VARCHAR Character

Character, MREFEXEE binary, WXILE

E
MYSQL_TYPE_STRING BinaryObject

Character, WREZEEH varbinary, NIIR

MYSQL_TYPE_VAR_STRING
QL_ - - BinaryObject

MYSQL_TYPE_TIMESTAMP Timestamp
MYSQL_TYPE_DATE DateTime
MYSQL_TYPE_TIME DateTime
MYSQL_TYPE_DATETIME DateTime
MYSQL_TYPE_TIMESTAMP_NEW Timestamp
MYSQL_TYPE_DATE_NEW DateTime
MYSQL_TYPE_TIME_NEW DateTime
MYSQL_TYPE_DATETIME_NEW DateTime
MYSQL_TYPE_ENUM TextObject
MYSQL_TYPE_SET TextObject
MYSQL_TYPE_DECIMAL Decimal
MYSQL_TYPE_DECIMAL_NEW Decimal
MYSQL_TYPE_JSON TextObject
MYSQL_TYPE_BLOB BinaryObject
MYSQL_TYPE_TINY_BLOB BinaryObject
MYSQL_TYPE_MEDIUM_BLOB BinaryObject
MYSQL_TYPE_LONG_BLOB BinaryObject
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MYSQL_TYPE_GEOMETRY BinaryObject
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JSON Demo #8A

mIEE#AYE: 2026-07-10 16:56:34

Demo $E{iI5KH JSON #7F5E, FiES Demo FHIHEE Record EXIF,
Java Demo FHIEN X EIERE:

a o

Record HR=FERHY

Record FRIFEER
id

version
messageType

fileName

position

safePosition

timestamp

gtid
transactionld
serverld
threadid
sourceType
sourceVersion
schemaName
tableName
objectName
columns
oldColumns
newColumns
sql
executionTime
heartbeatTimestamp
syncedGtid
fakeGtid
pkNames
readerTimestamp
tags

total

index

iR
2E#iE 1D,
YR, HEiRE A1,

HE%RE, H&E: "INSERT", "UPDATE", "DELETE", "DDL", "BEGIN", "COMMIT", "HEARTBEAT", "CHECKPOINT".

i record FRTEAY binlog X4 &.

HiREMIRS

consumerDemo-json—-javalsrc\main\java\json\FlatRecord. jav

40 record ¥ binlog PEERRYREE, 125 End_log_pos@binlog X#HRES . 40, 247 record rFX {4 mysql-bin.000004 &1, EE{RES

B/772196, WEER"2196@4"-
LFIFFE binlog PGSR, §RL.

S A binlog RELE, unix BTiEEE, .

binlog iI2RMFEHIN event header BEM timestamp, FHEFHREAESSH timestamp 5 readerTimestamp BiTEE, XMEF

EEER.

HFiRY gtid, #0: c7c98333-6006—11ed-bfc9-b8cef6e1a231:9.

8% 1D, R commit BHFSERFS ID.

iBEE serverld, BE&EFE server_id &% sHOW VARIABLES LIKE 'server_id'

IR LAHEFHEIE ID, 3F sHow pr

FERSIEEER, SEEERE MySQL.

RERE, EERERFSE celect version(); o

E&.

=E.

Bh: EE.EE.

EREFINEN

DML H#ATRIZATHOEIR, MER insertBE, %844 null,
DML #4TRZTHERE, MEE delete @S, &E4EM null.
DDL 8 SQL &4,

DDL pTaIE, BEn.

CECESRUATEE, B, RE heartbeat BEAFEZFE.

DTS Bt GTID %4, #f: c7c98333-6006-11ed-bfc9-bBcef6e1a231:1-13.
EEAHISHIR GTID, WHHARF gtid_mode, W DTS &#iE—4 GTID.

WRFENFREER, 1 DML BRPSEEESH, SNFSET.

DTS LB RBIBMEIE, unix BEE, PTHEHH.

QueryEvent s status_vars, i##l£% QueryEvent,

MBHESH, BRIF 2. LFIEF (version =1) ZEX, MEIE-
MEHSS R, BRUASHFAES|. HFIRES (version =1) EEX, REVRE.

Record 1 MySQL 5imi%
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name: 58,

dataTypeNumber: 2 binlog FicRIIEIESEE, BUEIFER MySQL .
isKey: BEE#.

originalType: DDL HEXAIZER,

MySQL iR BIEHEZ1E
£ JSON ¥, 4§ MySQL HEISEREIRAL T FH/FE.
MF varchar FFFFHEER, £EEKT UTFS &L,
MFHESE, LA T SEHEBNZRFS, W"3.0"%
XFAFiEER, &xXH: YYYY-MM-DD HH:mm:ss.SSS,
MNFAIERERE, W=,
34F binary. blob FTi#FIZE, HtHAHS516HEIEERIZFER, W0 "0,
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https://dev.mysql.com/doc/internals/en/com-query-response.html
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{8 Flink iE 2253
{#H Flink i&% MySQL 8 TDSQL-C
MySQL 1T IRIEE

IEEFATE: 2026-07-14 12:07:31

RMFaR

#iEiITiA Kafka kR ( 2481 Kafka Server AV 2.6.0) &1, £33 Avro f8=X9iTiREHE, aTLAMERA Flink %
Rin (ZFERIRERH DataStream API) #TiEHZE, AiSHERMER flink-dts—connector #1731
1EiEiZEA9 Demo =M,

BIRSR

1. B BIBSIEEEES
2. B tIEHEESE .
3. BRE Flink HREBIEEHIT Flink {E53.

RS

Demo HFEEHBREIENALETR, CUEIEMTTEAE, SREFLERNM EATHRESIELEZIE, &t
AILAMEREMIESH Kafka ZPimEEHRREIRE,

BRIASZIFEE S REEEIEITIRN Kafka #1TiHZE, RZSENAMEEE, HRITHREHEESEIFRE
sk SEIEEZEARIRER .

DTS iTHhRER Kafka M IBRZEERE—ELIR, HEEPHPTHIEEISMBR, iTHRESTESIR
o

ETRIEERFE/RTR (IERLFILER ) , FEFXA Kafka B RNESES, DTS BINESHIERE, (USITiE
MRIEIEE N Kafka Topic #, HttIRTIRANRBIESERTESZEAN Kafka Topic, FRLATEHZEHIE
HEEM=EES . TEFSHY Begin/Commit [HEHPRE THESH GTID 52, RILMFRIE GTID RIELEEFR
B, SNTES5iM T EELELIRDHBEE.

ATHRESIETEN, DTS ITIRSIA checkpoint #l#l. iIBEEBA Kafka Server Y, —8108SEAN—
4" checkpoint, FRIFREIERZS IS, EESPEHEBEERRAINRAE, SEMEREE, 5, HER
iBZF checkpoint {2 &#M—X Kafka iHZEI SRR3R, PALRSEMiEZRIREIETEAN

i#2% Demo T
Demo HEUZIERER XS EIRIE, iB52% Avro Demo A (Flink ) o

Demo &S Avro (MySQL/TDSQL-C MySQL)

IRIFRE: BR=IE (16F) BREEAR 847 #97m
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https://flink.apache.org/downloads.html
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Java tht

Java Flink Demo R{E5

RiFMIE: Maven 5k& Gradle 881 TH, JDK8, HRPAR{TEIFIEIH, WITIA Maven AHli#ITN
3,

ETHE: B=RS:E (SESITIRSOERNEE, ZaEgihinEl Kafka IRSSE5a9PMMNE ) , %% JRES,
RMESE:

1. F# Java Flink Demo, #&EEEZNE.

2. A resources BRHHITUTGHS:

java -jar avro-tools-1.8.2.jar compile -string schema Record.avsc [{XIBEREIRE]

(OR';!:E
R demo BIEBRHPEEEM TILE, AILAMEIE R,

3. 7 pom.xml XHHE Flink BIRRZA, ITUEBHEY version FESEZEFERR Flink IRAFIF—H.

<dependency>
<groupld>org.apache.flink</groupId>
<artifactId>flink-connector-kafka_
</artifactId>
<version>1.13.6</version>
</dependency>
<dependency>
<groupld>org.apache.flink</groupId>
<artifactId>flink-streaming-java_$H
</artifactId>
<version>1.13.6</version>
<scope>provided</scope>
</dependency>
<dependency>
<groupld>org.apache.flink</groupId>
<artifactId>flink-avro</artifactId>

<version>1.13.6</version>

</dependency>

4. #N pom XHFRERBR, #H Maven #7378, tbEIZ(#ER IDEA 178,
5. {#F Maven #173T8: mvn clean package.
6. ¥1%3 Flink ZRix289 DataStream APl B9155, {#H Flink ERinm$1ER(ES, BaliE#HE.

IRIFRE: BR=IE (16F) BREEAR 5548 H97m
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O BT

X ——group xxX —-User xxx —-password xxx —trans2sqgl
HiFlE REE.

R EMRS
brokers JEHEITIR Kafka BIRIRGialitbit ’

./bin/flink run consumerDemo-avro-flink-1.0-SNAPSHOT.jar --brokers xxx —-topic xx

topic AHBHEITFEESAITE topic, XEAEE 1T
group « user . password DRINHFHEPBIR. WS, oJfE EEEE mEE,
L3 8
7. MBHEERR

BEIEEIETRES.

pache Flink Dashboard

trans2sql FRREGEIRA SQL &R, Java fUi3Hd, BHEZSHERTERA SQL Y, FEFUFR

Running Jobs

Job Namk

Version: 1136  Commit: b2ca390 @ 2022-02-03T14:54:22401:00  Message: (@)
Start Time Durati End Time Tasks Stats
be flink c 2022-09-22 00:53:41 d 16h 47m 335 Ba
dts subscribe flink consumer
D: Oc 8 Start Time: 2022-09-22 00:53:41 Duration: 4d 16h 48m 0s LanCLI JOJ
o E TimeLin Checkpol Configuration
Source: Custom Source
Parallelism: 1 Parallelism: 8
Backpressured [max): 0% Backpressured [max): 0%
Busy (max]: NJA Busy [max): 0%
Nam sta Bytes Roceived Records Received Bytes Sont Records 5 Parallelism Start Time D Task:
8 ° 7768 27,118 2-08-2
8 2,627,114

IRIRERE: BR=ITE (1bF) BRSEAE
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(M Flink &2 TDSQL MySQL 1JiR&E

mIEE#AYE: 2026-07-14 12:07:31

MEER

#iEITiA Kafka kR ( 280 Kafka Server g4 V2.6.0) &, 3% Protobuf &0 TIREEE, ILAER
Flink ZPir ({XZiFZEPiR2EEJ DataStream API) #1TiE%, AipSAERMEER consumer-demo—
tdsql-pb—flink i#17&U4EEHZEAI Demo =fl, HEERENSHESIRBIGRE, TEREERIBRNGE.

BURS

1. E UBEIRHEES .
2. B tIEHEESE.
3. B Flink iB17H1R, HREBIEEHAIT Flink 255,

RSN

Demo HFEEHBREIENAEETR, (CUBIEMTTEIAE, SREFLERM FBTRSEIEALGEESE.
BRIASZIHEEIMNIEESIRITIRN Kafka i#17iEZ, RSUSERZAMAERE, HEITRNSIEEGIFRE
ik SEEEZRRYbIEIER

EiTHEER/RHR (EEFEELFILER) , FEFRA Kafka 2HXEFSH, DTS BRFISSHIER, (VST
MRHHIES A Kafka Topic #, HittiETIRAMNREREESEMRTESSAN Kafka Topic, FILAEEZEREE
HEHME=ES . TESZHM Begin/Commit iBEHPRETESH GTID 52, JLAMFIE GTID RYELL NS
B,

ATHRESIETEN, DTS ITIASIA Checkpoint &, iHEEA Kafka Topic Bt, —&S108SiEAN—
4 Checkpoint, FFRIFREIERZ RIS, EESHHEBERIRGIMSME, THMMREE, B, EHER
8% Checkpoint {HE&M—IX Kafka iHZESIR3S, IMERAIEFHEZEMS,

iHi%% Demo T#

Demo HRNZIEHERXBSERIE, 152% Protobuf Demo i%EA (Flink) »

EREITIAESS, TDSQL MySQL ZiFhIiTiREE#EN/3 Protobuf. Protobuf REZi#HIEN, HEME
Hig. 3T Demo FEBASE Protobuf i34, THEBITEH. NREEFRITTE Protobuf N2, 15
{#F Protobuf 3. X IRAH#ITICIBLER, LMESUREIITLAERIES

Demo i85 Protobuf (TDSQL MySQL.)
Java etk
Java Flink Demo #{E$

IRIFRE: BR=IE (16F) BREEAR 5850 H97m


https://cloud.tencent.com/document/product/571/134011
https://flink.apache.org/downloads.html
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FERE: Maven B8E1ETH, JDK8., AFARTEIFITEIR, WL Maven BI#H{TNE
BETHER: BA=RS:SE (BESITIAXFIERIE, FaEi8hR% Kafka IRSSEEAIPAIMIMELE ) , § JRES,
REPER:

. F# consumer—-demo—-tdsql-pb—flink.zip , ARBEEZ14.

HABERNBR, AKEEAR, BRTERET pom.xml X, BREZE(EM Flink B, R Flink &
BFR9RRZAS pom.xml &Y Flink RIRASER -

. INTFEEBHRY ${flink.version} BESEEHI Flink IRAMRIF—H.

<dependency>
<groupId>org.apache.flink</groupId>
<artifactId>flink-streaming-java_S${scala.binary.version}
</artifactId>
<version>${flink.version}</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupId>org.apache.flink</groupId>
<artifactId>flink-connector-kafka_S${scala.binary.version}
</artifactId>
<version>${flink.version}</version>
<exclusions>
<exclusion>
<groupId>org.apache.kafka</groupId>
<artifactId>kafka-clients</artifactId>
</exclusion>
</exclusions>

</dependency>

<dependency>
<groupId>org.apache.flink</groupId>
<artifactId>flink-clients_${scala.binary.version}</artifactId>
<version>${flink.version}</version>

</dependency>

4. B pom XHEFRENBR, (£H Maven #17418, thaJLABEEFER IDEA 118,
5. {A Maven #17#78: mvn clean package.

. ¥X Flink EPim38J3 DataStream API #9155, M Flink BPinds$1E3< job F Flink £8%, BabiE
#,
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./bin/flink run consumer-demo-tdsgl-pb-flink.jar --brokers xxx --topic xxx —--grou
P XXX —-user xxx —-password xxx —--trans2sqgl
brokers JEHRITIR Kafka BIRMiGialbit, topic HERTIRESANTIA tOpiC; BN AT 1T
HiFlE REE.
group « user . password DEINHFEPSBIR. WS, oJfE EEEE mEE,

trans2sql FRREGEIRA SQL &R, Java fUi3Hd, BHEZSHERTERA SQL Y, FEFUFR
BEitE

7. EREUEERTT DML i50HME Flink HErE3ZAY job RIEZERR

CREATE TABLE " flink_test’ (

"id® varchar (32) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci

NOT NULL,
‘parent_id' varchar (32) CHARACTER SET utf8mb4 COLLATE
utf8mb4_general ci DEFAULT NULL,
“user_id’ bigint NOT NULL,
‘type' int NOT NULL COMMENT '1:ZHf 2: IIA',
‘create_time’ timestamp (3) NOT NULL DEFAULT CURRENT_TIMESTAMP (3),
PRIMARY KEY ('id’) USING BTREE
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci

ROW_FORMAT=DYNAMIC

8. M2 Flink H3E3HY job RIHZEER

.............................

dts subscribe flink consumer [T B
Cancel Job

Source: Custom Source .| KeyedProcess
Parallelism: 1 HASH Parallelism: 1

f£ Task Managers LEEE#FH task BIBE.
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HiREmIRSS

f£ Task Managers LEE&E{F#Y Stdout 52,
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Demo 188
Avro Demo #5688 ( Flink )

Demo XBiZi8iHE

Demo HRISEHIBAN T :

consumerDemo-avro-flink\src\main\resources\avro-tools-1.8.2.jar : FARLER Avro HHhHY
HBXCBIIR,
consumerDemo-avro-flink\src\main\java\com\tencent\subscribe\avro : Avro TE&m{HS
B,
consumerDemo-avro-flink\src\main\resources\Record.avsc : WM ENI{E,
Record.avsc RHEAIEX 71441 E4 ( Avro Yl schema) , HEPREERHIELENS Record, BFERR
binlog AY—5##E, Record RSN, Eith#iEESA97LI#E Record.avsc HEE:

"namespace": "com.tencent.subscribe.avro", //Record.avsc HRIRE1L

0

schema, "name" BARHA "Record"
"type": "record",
"name": "Record", //"name" BN "Record", T RM kafka HEHZERIEERE
(rEae
"fields":
{
nidn, //id RFRERBEE 10, BL record BUERBRNTER
"long",

"unique id of this record in the whole stream"

"name": "version", //version FTARIMYIRA
"type": "j_11t "’

"doc": "protocol version"

e
"name": "messageType", //iHBEE
"aliases": [

"operation"

Iy
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"type" . {

"namespace": "com.tencent.subscribe.avro",

"name": "MessageType",

"type": "enum",

"symbols": [
"INSERT",
"UPDATE",
"DELETE",
W) )[R
"BEGIN",
"COMMIT",
"HEARTBEAT",
"CHECKPOINT",

"ROLLBACK"

Record PRIFESEBIERINT:

IRIFRE: BR=IE (16F) BREEAR 5855 #97m



O BAT

Record FRIFERER
id

version
messageType
fileName

position

safePosition
timestamp
gtid
transactionld
serverld
threadid
sourceType
sourceVersion
schemaName
tableName
objectName

columns

oldColumns

newColumns

sql

executionTime
heartbeatTimestamp
syncedGtid

fakeGtid

pkNames
readerTimestamp
tags

total

index

HiREMIRS

B
Z2F/iBEID.
AR, HAEiRRFA1.

HER,
{&: "INSERT", "UPDATE", "DELETE", "DDL", "BEGIN", "COMMIT", "HEARTBEAT", "CHECKPOINT",

271 record FF{ERY binlog 3X#%&.

i record RIFE binlog PEEAERE R, B0 End_log_pos@binlog XHS . HIiN, ZE record T34 mysql-
bin.000004 m, AERFEEN2196, NEEN"2196@4".

LFIHESE binlog RFANIRER, EXRL.

S binlog RIEIE. unix BEEE, Wik,

7igY gtid, #0: c7c98333-6006—11ed-bfc9-b8cefée1a231:9.
%35 ID, 2% commit HFA LRSS ID.

iBE serverld, BERE server_id 2% sHow VARIABLES LIKE 'server_id' o

IREEROSIE R, MERARE MySQL.

TREERRSE, BEREFFEEARSE sclect version();

E&.

e

B Ef.ES.

RPEFIEL -

DML #HiTANZITAIEIE, INRE insert 88, Z&4E0 null. BERTELE12827: Integer, Character, Decimal, Float,
Timestamp, DateTime, TimestampWithTimeZone, BinaryGeometry, TextGeometry, BinaryObject, TextObject,
EmptyObject, #% demo HEX.

DML #{TEEITRIENE, MRE delete iHE, iZ204EH null. $ERTEIE12/P2£T: Integer, Character, Decimal, Float,
Timestamp, DateTime, TimestampWithTimeZone, BinaryGeometry, TextGeometry, BinaryObject, TextObject,
EmptyObject, #M demo $EY.

DDL g9 SQL &,

DDL piThtie, PITRE,

(LHEHSAREDE, B4R, RE heartbeat HEAHEFE.

DTS 2t GTID &, #BaN: c7c98333-6006—11ed-bfc9-bBcef6e1a231:1-13.

EEANERE GTID, WFHiE gtid_mode, T DTS &MiE—1 GTID.

MRFEEPNFSELH, W DML EShEEmZSH, SRS,

DTS X RBURAETIE, unix BEEE, P{UASWE.

QueryEvent &g status_vars, i##&% QueryEvent.

MREEH R, ICRD R DA HFRE (version=1) XEX, FETE.

MRBEAF, ICRUMTAIIES. LFRRF (version=1) XEX, METE.

Record HiEiAFIEHRIFERP "Field", S8SMTHENEHE:
e name: %8,

» dataTypeNumber: 2 binlog HFicRAIEIERE, BUEIFR MySQL .
o isKey: BEEH,
«» originalType: DDL HEXAIZEE,

HUEEEF R X R

WTIEEEE (40 MySQL ) FERZEEIHN Avro HHYHPRE X HIEIESE R 2 [ERIIRET X R

IRIFRE: BR=ItE (It ) BRSEATF 256 #97:


https://dev.mysql.com/doc/internals/en/com-query-response.html
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MySQL 28! IR Avro HIRgSEEY
MYSQL_TYPE_NULL EmptyObject
MYSQL_TYPE_INTS8 Integer
MYSQL_TYPE_INT16 Integer
MYSQL_TYPE_INT24 Integer
MYSQL_TYPE_INT32 Integer
MYSQL_TYPE_INT64 Integer
MYSQL_TYPE_BIT Integer
MYSQL_TYPE_YEAR DateTime

MYSQL_TYPE_FLOAT Float

MYSQL_TYPE_DOUBL

E Float

MYSQL_TYPE_VARCH

AR Character

MYSQL_TYPE_STRIN

G Character, WNREREERH binary, UIIE BinaryObject

MYSQL_TYPE_VAR
SQL_ ~VAR_S Character, fIEES8% varbinary, N33R BinaryObject

TRING
MYSQL_TYPE_TIMES ~ __
TAMP imestamp
MYSQL_TYPE_DATE DateTime
MYSQL_TYPE_TIME DateTime
MYSQL_TYPE_DATETI . _
ME

MYSQL_TYPE_TIMES ~ _._
TAMP_NEW imestamp
MYSQL_TYPE_DATE_ . _

NEW
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MYSQL_TYPE_TIME_

NEW DateTime

MYSQL_TYPE_DATETI

ME_NEW DateTime

MYSQL_TYPE_ENUM TextObject

MYSQL_TYPE_SET TextObject
MYSQL_TYPE_DECIM .

Decimal
AL
MYSQL_TYPE_DECIM Decimal
AL_NEW
MYSQL_TYPE_JSON TextObject
MYSQL_TYPE_BLOB BinaryObject

MYSQL_TYPE_TINY_B . :
LOB BinaryObject
MYSQL_TYPE_MEDIU . :
M_BLOB BinaryObject
MYSQL_TYPE_LONG_ . :
BLOB BinaryObject
MYSQL_TYPE_GEOM

ETRY BinaryObject

IRIFRE: BR=ItE (Ib5R) BRSEAR £558 #97,
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Protobuf Demo 88 ( Flink )

Demo X@iZigiHz

RREr-2i8
TXEE RS TSN, SMhTFRFEREESE.

FAi)3RA Protobuf i#1TF5It, Demo HiIMIFHER Protobuf X3, MHHREX T LN KEEN:

HiREmIRSS

Envelope 2&£%ixH Kafka iB24%&139; Entry REMITASEHEN; Entries 2 Entry &S . TBHIRES

MXRIMTAR:
) BEGIN
version DML
messageType —— » DDL
Header MessageType
version
foal header —
index entry ———» © i transactionld
data ——» | entry ovent .EbeglnEvem [threadld H[
properties Entry Event BeginEvent
Envelope Entries
dmlEventType
*OEdmlEvent —_ [columns
rows R
Event DMLEvent
Event
SR

1. $iBY Binlog i#&, 1§81 Binlog Event {&i373— Entry £&3{%,

INSERT
UPDATE
DELETE

DMLType

name
originalType
isKey
properties

Column

oldColumns
newColumns
properties
RowChange

message Entry { //Entry BREMIASHLENE, —SMHESITF vysor BI—

binlog event

/ /K
Event event 2; |/ BIHE

Header header il g

//Entry PHXKRA
//RERIEBUEE, B8 MysoL, Oracle &F

version

SourceType sourceType

IRIRERE: BR=ITE (1bF) BRSEAE
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MessageType messageType : //BEHZER, BERE Event BYSERY, SIF
BEGIN, COMMIT. DML &

uint32 timestamp ; //Event fEJRER binlog FRAYATEIEE
int64 serverId : / /B9 serverId

string fileName : / /B binlog HIXHZR

uint64 position ; / /EHER binlog XHEHRIRESE
string gtid ; //HAIEBHY gtid

string schemaName ; //BEMMAY schema

string tableName ; //ZEZMAY table

uint64 seqld ; //ERRIEFEYIS

uint64 eventIndex ; //UNRKBEY event R, B3 RMOFIGER
S, HPRAEEN, BERST EA

bool isLast = 13; //3HB event BE event THRHRE—
R, BUWA true, HRIRAEXEN, BFREN EH

repeated KVPair properties = 15;

t

message Event {

BeginEvent beginEvent ; //binlog HRY begin HE
DMLEvent dmlEvent ;  //binlog HARY dml ZHH
CommitEvent commitEvent ;  //binlog HHY commit ZEH{H
DDLEvent dd1Event ; //binlog HAHY dd1 ¥
RollbackEvent rollbackEvent H //rollback ZHH¥, HEIRATEN
HeartbeatEvent heartbeatEvent ;/ /IREERRIEROBEEG
CheckpointEvent checkpointEvent ; /AR EHRMAY checkpoint =4,
1oMBEMER—T, BF Kafka EFEEUAEE

repeated KVPair properties = 15;

}

2. ARVEEE, B2 Entry §#, §HBENEIIN Entries, Entries.items FEBIJ Entry IRFFIR. &
HHBELISH BB Kafka BNEEXNREINIRE, B Event FiEBEZ XM REIE, WABEH,
Entries FREMEE— Entry .

message Entries {

repeated Entry items = 1; //entry list

3. ¥ Entries i#17 Protobuf {Ri3152 —i##IES

IRIRERA: BRmITE (1bF) BREEAR 5860 H97m
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4. 38 Entries BIZ#EIFFIBA Envelope B data FE. SHFEEY Binlog Event i3 XY, Zi#$IF5IaI6E
Bid Kafka BBNMERXRVES, WIHEISISHEHSEASE, S8BEAN— Envelope.

message Envelope {

int32 version ; //protocol version, RET
data HBUNETRE
uint32 total

uint32 index

bytes data . //3B0 version H1, FR data
BEEA Entries # pPB FRIMLZIGRIGR

repeated KVPair properties

5. 3 E—SEREAI—1 21 Envelope #iRi#1T Protobuf w5, AEigiEE Kafka 9 X. E—1* Entries
SEIFIZ 4 Envelope [RFZEZIE— DX

HEHRZE

TS EEEERTRERA,
1. Flink B ZFHIRBESIE — FlinkKafkaConsumer, EEIEEHETE, URBEX—1MET Protobuf th

WHSHBRFESIER

// BIE—4 Flink-kafka HEH
FlinkKafkaConsumer<RecordMsgObject> consumer =

new FlinkKafkaConsumer<> (topic, new

DeserializeProtobufToRecordMsgObject (), props);

2. DeserializeProtobufToRecordMsgObject #&EiaiE 2 RF51147 RecordMsgObject 35k,

// BEXREFIIWES, BERBERRFIIEA RecordMsgobject MR
@Override
public RecordMsgObject (ConsumerRecord<byte[], byte[]>
record) throws Exception {

RecordMsgObject obj = new RecordMsgObject () ;

obj.topic = record. () ;

obj.partition = record.

obj.offset = record. () ;

obj.partitionSeq =

IRIRERA: BRmITE (1bF) BREEAR 561 #97:m
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obj.key = new String(record. ());
obj.headers = record. ()

// XBWFIRIENE Envelope HIZHHIRIE
obj.value = record. ()

return obj;

3. BWEIRIESIZIBEEN partition 2ELIE, SELIEIZIER SubscribeMsgProcess £,

/ /SWEIREEERR partition FXAIE
stream. (RecordMsgObject:: )

(new SubscribeMsgProcess (trans2sql)) .

4. SubscribeMsgProcess HigHEIRI " i#HIF5IA Protobuf #87 Envelope .

// RFE5IE envelope, & demo BRIA—1 envelope FRAILATFETEEAS binlog-
event HYEUE
SubscribeProtobufData.Envelope envelope =
SubscribeProtobufData.Envelope. (record.value) ;
if (1 != envelope. () A

throw new IllegalStateException (String. ("unsupported
version: %d", envelope. ()));

}

A ERE:
A Demo EREFEIAEA Binlog Event 74813 Kafka BEANEEX/IRE, MNRBZHEMNMERX
I\R#EI, Demo %ATEHZERSIA Flink iSRS E “IRE” ZHHE Envelope FRERIEHBIK,
WHIZSEERAFSE Flink EN, FRIEECHISHSHITLHIE,

5. U238 Envelope B data ZEREIZ#FIFFIRE Protobuf #2373 Entries o

// RFFIEEI Entries
ByteString envelopeData = envelope.
SubscribeProtobufData.Entries entries;
if (1 == envelope. ) A
entries =
SubscribeProtobufData.Entries. (envelopeData.

} else {
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entries =

SubscribeProtobufData.Entries. (shardMsgMap. (shardId) .

());
shardMsgMap. (shardId) ;

6. ¥} Entries.items X%, FTENRIG Entry Sf9e&i&{b/s SQL 59,

// BABA Entry, BIE Entry EBRIEITED sql
for (SubscribeProtobufData.Entry entry : entries. ) A

(record.partition, record.offset, ps, entry, trans2sqgl);

Table API & Flink SQL

A Demo REZR T ERinZkE ) DataStream API f9t&3%, Flink B9ZFixtEz(/3 Table API & Flink SQL

NIZSFTERAPETE, E/H Table API & Flink SQL BIEPIRIERERmMA DR :
1. {£F DataStream ¥1{t5% Table IERixHIN, BARIEAZE: DataStream API Integration .

2. EF Table API & Flink SQL BHEX—4* connector, B{&aLI&%E: User-defined Sources &
Sinks o

SuE T R i

AL EBIEREF BRI P E X AR Z [ RYBRET X R
REIERFFER(ETE Protobuf MY A TFrAY Data SR EFE

message Data {
DataType dataType
string charset 2; //DataType_STRING HY4mfE3LHY, (BETFETE ov

Em
string sV = 3;
//DataType_INT8/16/32/64/UINT8/16/32/64/Float32/64/DataType_DECIMAL HIZF

fFe{E

bytes 4; //DataType_STRING/DataType_BYTES B

Hep DataType FERRARFHEIIFERIE, AIBEENTEFRMRR.

enum DataType {

NIL = 0; //{E}B NULL

IRIFRE: BR=IE (16F) BREEAR 63 #97m
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INTS8
INT16
INT32
INT64
UINTS8
UINT16
UINT32
UINT64
FLOAT32

FLOAT64

BYTES

DECIMAL

STRING

NA 14; //BRFE (N/2)

Hrh by ZE7F6% STRING 1 BYTES %B"8I, sv PEREHE
INT8/16/32/64/UINT8/16/32/64/DECIMAL %£ERy=HEET, charset FERTFHE STRING HIRABAHE,
TDSQL MySQL E#a%8!5 DataType BUEHERMT (3 UNSIGNED f&4h#8
MYSQL_TYPE_INT8/16/24/32/64 $33Ii&45 UINT8/16/32/32/64 ) :

@ xHB:
1. XFHIXAIEXKIRER

DATE , TIME , DATETIME ZFHEBIRFTIFAIX,

TIMESTAMP ZEBINIGHIX, iZRBFERERR: Fighl, ERESMIRIIIXEA UTC
(Universal Time Coordinated ) i#{71=f#; &iflt, EHASM UTC iR K#ITE
i,
ZE, NTFxEHP "MYSQL_TYPE_TIMESTAMP" #1
"MYSQL_TYPE_TIMESTAMP_NEW" ZEB&ETHXER, ARPEESESIERTTBTE
%, (fign, DTS MEREEREHHEANFHFERE"2021-05-17 07:22:42 +00:00", H
i, "+00:00"%= UTC i, APEFRIFHEIRNIHEEESRRERER. )

2. WFiEix MySQL BIEEZR, DTS B Kafka lI&iEh=5#8), Heh FLOAT #1 DOUBLE
ERFRAFHFRHNRENENT 1e-4 XKXFEFF 1e+6, BAZRIGEARFITHIEZRT. BF
HEGEUAREESRLMOM BN RTZZSE, USSR FHESRINGEHE, FNEGBETE
FiE=zia, MEEEHZRAPSERRASEER, SEEURATEZERTNZSSF AR AUSHRE
i,

TDSQL MySQL =EgH XIMIEY Protobuf DataType ¥

IRIFRE: BR=IE (16F) BREEAR 5564 H97m
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MYSQL_TYPE_NULL NIL
MYSQL_TYPE_INTS8 INT8
MYSQL_TYPE_INT16 INT16
MYSQL_TYPE_INT24 INT32
MYSQL_TYPE_INT32 INT32
MYSQL_TYPE_INT64 INT64
MYSQL_TYPE_BIT INT64
MYSQL_TYPE_YEAR INT64
MYSQL_TYPE_FLOAT FLOAT32
MYSQL_TYPE_DOUBLE FLOATG64
MYSQL_TYPE_VARCHAR STRING
MYSQL_TYPE_STRING STRING
MYSQL_TYPE_VAR_STRING STRING
MYSQL_TYPE_TIMESTAMP STRING
MYSQL_TYPE_DATE STRING
MYSQL_TYPE_TIME STRING
MYSQL_TYPE_DATETIME STRING

MYSQL_TYPE_TIMESTAMP_NEW STRING

MYSQL_TYPE_DATE_NEW STRING
MYSQL_TYPE_TIME_NEW STRING
MYSQL_TYPE_DATETIME_NEW STRING
MYSQL_TYPE_ENUM STRING
MYSQL_TYPE_SET STRING
MYSQL_TYPE_DECIMAL DECIMAL
MYSQL_TYPE_DECIMAL_NEW DECIMAL

IRIFRE: BR=ItE (Ib5R) BRSEAR 2565 H#97,
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MYSQL_TYPE_JSON
MYSQL_TYPE_BLOB
MYSQL_TYPE_TINY_BLOB
MYSQL_TYPE_MEDIUM_BLOB
MYSQL_TYPE_LONG_BLOB

MYSQL_TYPE_GEOMETRY

IRIFRE: BR=ItE (It ) BRSEATF

BYTES

BYTES

BYTES

BYTES

BYTES

BYTES
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RS RIRE
RE D X RS
eI EHATE: 2026-07-1016:56:34

RMFER

HiREmIRSS

SHAPi%EE Kafka 29X, ATLIBTIRES XRE, S SHEXRIRERBRIIE—19ES, XHESERR
WIFHEHIE, DTS ZFRERE .. BRB+ER. BIIBETHR, BITRASESIRAMNIEBE Kafka &5

X

Kafka S X5REE - RRBHX: BEENITRHSERERIHTIX,

Kafka X, AHIEHER, RB—1RAEEES

Kafka ﬁZ%Hﬁ—?§§8+E€EﬁIZ: BEEITRASERRRS+ ERHTIX, ER
REIENE, BERB+ERNANBHIESBEIFRS RSP, BAHEEERE

:u\?Eszr- ﬁﬁl’ o

RERHERRZINEESEAR—

Bk

BEXSXFRE: SEEENRENSTRASEPIHOERNERRZ#TRE, TREENSIEBRRERE. RE+E

2. JIHTHX

@ zzzn > @ umxmawsmzr > 3

iTH 1D [ B sub n o
ITHISER cdt i}
ITRIKE « BIREH ELol:k i E]

SEMEFRITRENLHIFM AN RNERLIR. MIfRBNR

iTHEEsEER @ - Avro JSON

ProtoBuf Zi#t#IE, MEES
EHEXABS O

Kafka hR#s 2.81

Topic 7 XM « BEEHR BREB+ERHK

eraexsesn @O

BEXHREE RETHERANGHE, BRRATXSEAUSE, ERANERR RE2 ENRAREE, BE0A o
HEEG):
S XICEMN: CEMUM LR TEKCE, NRCRETE SX; NREFANELTEE),
BEEHX: CRENTARFHES HRIE WHBER— MRS, RIE-TRANKBEE, BRIAFRE
BRRE+ETRHX: CRENRERPHES BERE SBHTESES; HREENDRR
RIS X: CRENFAXPIER pi:ivs D BEIRESXH; RIEETMERS BEETHRH
=2-ud o RECERER SRER
~A$ “test$ BIISK
FHELERANSRRE FHECEANGOHRE #REHE ©

i
TR E EX S X R

REHBER FREENS XER, $HRECEAEXHERE, HRTE Topic 4 XERE.
EECRENFAR * O8E, RICEREVKAR * 8IE, BERRB"ETIX, BHE Kaftka §X
WFRHE LRE RN S KRMBOER, RRMIARE: “BRRBHKX” BAE Kafka HX

=% Rz REAT—F

Kafka 9 X &g
REBBPR

IRIRERE: BR=ITE (1bF) BRSEAE

TAMNASMELE; NRQECRINEE—RERCEAN, VRBIRE—FANP.

BEXSET

RE

e
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HFHIEELER, STENBIESAITH Topic B, EFRREDRE, HERSHTAKESSAE—
Kafka X, EHESEN, TJURIER— M RANEIEREDZIRFIXS

Kafka HEHRE: BERESR(HE=4)

§ - K

—p :5: X2 table e table e table e :

I I

TREEREA T i

| |

— :5:‘!23 table a ... table a ... table a ... :

I I

r 1

L :53\24 table d ... table d .. table d ... :

I I

EERES+EROK

HUETEIRBREN XA, NE—SKRARREIE, WIKBRENEK, %z Kafka PEHNENSIEEKX. BEERSR

+ERORISHIERGIHFRSED, BRAHKEERE,

Kafka 73X KM HRZ+TROX (HK=4)

! 1
! 1
I —_ H p— - —_
— ! X1 |a|d—0 |aA|d—O |a|d 5 |a|d 5 | i
1
! |
> SR2 | aid =3 | aid =3.. | aid =6 | aid=6 | !
! 1
Tl e :
1
! 1
> 1 X3 |a|d:2 | aid=2 | aid=4 | aid =4 | !
. ]
1
>
1
1

EEN 5 X R
EENHRER, BESENRARWESHERETIR, TRENSEBREES . R8I0, JHFHKR.
ECECRm

R . RB[MICEHNSZR RE2 IENIFRIAN, BHEXESE 550HE

EEZRICECHANY , $ZERIENRIATURICECEER . REAITEMN, IZIBIENRANKEERRSZOBIR, NRES
MRBFERFATLE, FEMFRIERT, W test RIZA “tests$ o

SIZRICECHINY, $RERFE -= RIUES, KNSAREK,
RELREEN SRR, HEEXS XREKRTESIE, NMA Kafka 2 XRBIZEHTNAR, HEHEX
PEREESFEN, BLERTERLE,

IRIFRE: BR=IE (16F) BREEAR 5568 H97m
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BREDK

FEELREEN "2 , RBEEEREN ~tests , BIFRRBDEE, 2 EPR cest HNTHHIESEA
BR—19RH, test MRIMEMKRIOEZEIMNERIIESIRGE Kafka 5 XREEFIRENREEHITEA

BENSXER: EEE (5K=4)

| I
| I
> 51 table test... | table test.. table test ... |
| |
| |
Pttt T T T l
| |
! a2 !
| |
| |

R IR = R P
A > Atosts —>  BEEHK i_ _i
> ! s !
| |
| |
| I
| I
— | X4 I
| I
| I
g J

BRE+ETRIR

FEELREEN "2 , REMEERNEN ~tests , BIFRRJ[+ERDRE, 2 EPR test MITHHES
RIBERBIENAE, BOISAIFRANS RS, REZBYFERNSEREATR—IIR, test FRIMECM
REEEIMNERSIESIRE Kaftka 2 KRIBPIREARIEHITEAN

BEXDXEKE: ZFRG+IRIX (HX=4)

o oo o o o o e e = e = e e e = e e e e e e e e e e e e e e e e e
1
: 1
1
> | AR Atestid = 3.. | Adtestid =3 Atestid = 6 Atestid =6.. |!

1
1
ERLEER: RETERER: RE+EEH D e e o o o o o o o o o o o o o o o o o o o e o e e e 1
AAS —> Atest$ > X :- :

1
1
—> | HK3 Adtestid = 2 Atestid = 2 Atestid = 4 Atestid = 4. [1
: 1
e ittt it |
! 1
—> : HKX4 Atestid = 1 Atestid = 1 Atestid = 7 Atestid = 7 :

1
1

1
e -— ] 1

EIPR

EZEEENEN a5 , RBEEENEN “tests , BENSEIBEA class , EFHRIIRSRE, ~» E
&R test FIBA class BNTAEIESHBSIBAIFRASRF, RER—IINSEEHRBSEART ISR
F, test [RIMEMERICECEIRIFEREIESIRGE Kafka 5 RREFIRENREEITEA

IRIFRE: BR=IE (16F) BREEAR 5869 H97m
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BEXDXER: 2580 K (2X=4)

BRI AR
A

FREMEER:
Atest$

IR

class

IRIRERE: BR=ITE (1bF) BRSEAE

R EMRS
7255 I
1 1
1 1
1 X1 Actest.class = 5 Atest.class = 5 A.test.class = 5 :
I
1 1
L e o o e e e e e e e e e e e e e e m e = 1
1 1
1 1
| |
1 X2 Actestclass = 3 Actest.class = 3 Atest.class = 3 :
1
1 1
e o ———— - —— — -1
1 1
1 1
1 1
| X3 Atest.class = 4 Atest.class = 4 Atest.class = 4 1
1 1
1 1
o e e - -1
1 1
1 1
1 HX4 Atest.class = 1 Atestclass = 1 Atest.class = 1 :
|
1 1
1

70 H97Tm
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BIE RIS A EIT A IE
% DB @&

mIEEFAYE: 2026-07-10 16:56:34

BB
BEIEEMBRSIEESERIEEEE, MRKEE, SREEEW.
R

IREE PR TEM Bk IRSS 2R B T R HMPHNIE o
IREUREEXT SRR |P Mhibit1T 7 PR o

P 25w 1 R B30 o

IR EKSHEBARIER

Bs5ZE

5 AR IR AR E P RIS e TR

IRIRERE: BR=ITE (1bF) BRSEAE $£71H#H97TR
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RBIEE

REFE

Ei&‘(.ﬁ?ﬁl?&féﬁtﬁ“ﬁ%é?& innodb_stats_on_metadata iﬁﬁyg OFF o

Es5ix
&2 innodb_stats_on_metadata £

© HA:
innodb_stats_on_metadata SHIFBA, 8HEIF information_schema JTEIBEERM
%, InnoDB M&H#[ information_schema.statistics R, SEIFAREZEK. XABRAM
HIFF schema EXRRIAIE
MySQL 5.6.6 ZHIlRA innodb_stats_on_metadata S¥FRIR(ENN ON, FEEMNH OFF,
MySQL 5.6.6 RRELAGHIRATNZ(EN OFF, REFETHE,

1. ERIFEEERE.

2. {I%ESZ innodb_stats_on_metadata yJ OFF o

set global innodb_stats_on_metadata = OFF;

3. EEREREER.

show global variables like '%innodb_stats_on_metadata%';

RRARTRERECT:

mysqgl> show global variables like '$innodb_stats_on_metadata$%$';
—— t———— +
| Variable_ name

o fo—— +

innodb_stats_on_metadata OFF

4. EFHITRIGESS

IRIFRE: BR=IE (16F) BREEAR $£72 #H97TH
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WRAEE

mIEE#AYE: 2026-07-10 16:56:34

REFE

RERAFS SRITIASZISHIEIERE PRIRFER.

g5

NRRRERRAASTHS , EHRRA B (ERERRAAIEIE RS o

IRIFRE: BR=IE (16F) BREEAR F73 HI9TRH


https://cloud.tencent.com/document/product/571/133983
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IRERBIN RIS E

mIEE#AYE: 2026-07-10 16:56:34

REFE

KREARESESNHIEENRERIR, TR/EALSATAR, S SIBERENRFESHFMANNIRER, 55%F
MRS

BT PRER

HIERSHIRER

IR TRBRE K

g5

ARPEFESEERENR, BREGEERPIINMRERSARETRIN, RERERRITRIEES

IRIFRE: BR=IE (16F) BREEAR $74 #H97m
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Binlog S#i8&

REFE

BEHERE binlog HXSHREKRBUTEKREE, MERKAED, BFEELANEEESHTES.
log_bin TEWMZEN oN ,
binlog_format TEBMAMIZE ROW .

WMRBEEIRES MySQL 5.6 RLALIRE, gtid_mode Qg8 on 1 orr , EBIE gtid_mode

BREBA oN , I®EHA orr SIREL, 88 ON_PERMISSIVE Fll OFF_PERMISSIVE SRS,
server_id SHHFBEFHIRE, BEFRSERENO.

ARVFIZE do_db , ignore_db o

MFIRLHIAMERIER, log_slave updates TWEXIZEN o ,

ZiXiEE Binlog BEEMRE3XLAL, BNATRESEIESEE/PEREIXTF Binlog BERERIE, EE
SEiEEE, HMSEUESKW.

g5

A binlog

log_bin 32 binlog BFXIEHISE, FEIS binlog ITH, LMECRMENESIEEREGIIREIEEERRS.

WMEEEVUREE, BEENTESHTES:

1. BREHIREE.

2. BEMTARBRELFEBENREXH ny.cnf
log_bin 2HENEFEEREHIRERAEEM, R binlog_format. server_id.
binlog_row_image. expire_logs_days X/INSHBERIEMBRIETIREE, B—HENSEHREBERE
1R, ILFTESHERER.

OR’;:E
my.cnf BEEMNHHIBHAIRRA /ete/my.conf , IBLASERFERAE,

log_bin = MYSQL_BIN

binlog_format = ROW

server_id = 2 / /BWGERAXRTF 1RVEEEL, LEAMR I35l

binlog_row_image = FULL

expire_logs_days = 3 / /B binlog RYREBRFIE], BWNKFFFI3X

3. BT HmSERRESIER

IRIFRE: BR=IE (16F) BREEAR 75 #97m
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7sgl_Dir]/bin/mysgladmin —u root -p

gl_Dir]/bin/safe_mysqgld &

@ iRH:
[$Mysql_Dir] I8iEEIRENZRIER, BERILIFREIEEREZER

4. A binlog IhgEREERBH.

show variables like '$log_bin$%';

RRRTRERELT:

mysql> show variables like '$log_bin%';
+ 777777777777777777
| Variable name

e —

| log_bin

BERIN T NG SEEEMSHEMEE.
show variables like '%binlog_format%"
show variables like '%binlog_row_image%';

show global variables like 'Y%server_id%";
5. ERIITRIGES .

& binlog_format £

binlog_format A binlog BicRERN, BLAT=#:

STATEMENT : B—REEMEIEN SQL #&icRE master B binlog #, slave EEHIAIRHR, ST
53k master imtEEAY SQL . ZEXTLUREL binlog BEE, (BRMNELASERNREHTEHN, slave ik
FEEIETRSH .

rROW : binlog BEPRICREEB—ITHIBIEMRIR, ABTE slave inBIHERNEIRHITIEN , ZIEXE
{RiE master # slave RIIEIAEH], (B2 binlog BEESIEM.

MIXED : RIFFMERRISS, MySQL £IREHITRIES—REAR SQL kKoM FcRIIBAER, &

STATEMENT F Row Z[EifiE—Fd,

&, ATIRIE master ] slave MIEIEEH, binlog_format SHHBEBIREN ROW , MREXELURE, 5
SEMTESHTES.

IRIFRE: BR=IE (16F) BREEAR 876 #97m
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© xHB:
ZSHENTEEEHRE LFREEEARERN, HSREANER, FFEFENES SQL &2, #E
LanlSiEEGEEREKEIRER B .

1. ERIFEEERE,

2. BEBWMTHSEN binlog_format o

set global binlog_format = ROW;

3. ERZREEREEN, AREBEINTHRSEESHIENEETEN.

show variables like '%binlog_format%';

RRRTRERELT:

mysql> show variables like '%binlog_ format$%';
o ———— R +
| Variable name | Value |

fom fo—————— +

| binlog_format | ROW

fom fo—————— +

1 row in se (0.00 sec)

4. EFHITRIGES
& gtid_mode 2%

GTID ( Global Transaction Identifier, £F%E54#R ) , AFE binlog REE—IRR—1NESS, B GTID
AJLlE S ESESHTSHEIERELSEE EMNF—H.

GTID 2 MySQL 5.6 BIFiFE, FrEA MySQL 5.6 RZEBRAFELERE, DTS 2%#F gtid_mode REA
oN 1 oFF , BiIE gtid_mode BEH on , BURKREHSIRES.,

EEFTINIBXRS(ESHT, ERESWWSBER—ENTIMN: K8 GTID 5, EIZEHIERPME, MRIFEE
kL HA 1Di, DTS IRSBIREZE, EFSNFEXEM; RZ, ESEPEHEER, BFRRE.

gtid_mode RYBVEINT, EEM gtid_mode AYERY, REEMLUATHMEZRREN, HIaN, FEM orr (B4
73 oN, M gtid _mode {EMAFES OFF <—-> OFF_PERMISSIVE <—> ON_PERMISSIVE <—-> ON o

oFF : EEFBHBEINESIURMNENSESHEREREERFS

OFF_PERMISSIVE : XEMBHNEZEERES, EMNESSAITEESNHER GTID F535, BARITFR
2 GTID &=,

IRIFRE: BR=IE (16F) BREEAR F77 #H97TH
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ON_PERMISSIVE : EFEFiIGHESE GTID £33, NESSARIFRESNHER GTID £535.
oN : EFEHBIESE GTID F£5, MNENSESHEKRZE GTID F£5,

MPREXRMNES, BIREBNTESHTIES:

1. BREHIEE.

2. EEMNEHILEIIFBEIZE gtid_mode = OFF_PERMISSIVE o
MySQL 5.7.6 ZEIRIIRABEE ny.cnf BRENHPERHERHIBEAELER, 5.7.6 RZEHIRAED
LREGAEN, FEEERNIERE, ERTESERBISEE,

set global gtid_mode = OFF_PERMISSIVE;

3. EEMNEHILEIIFHDERIZE gtid_mode = ON_PERMISSIVE o

set global gtid_mode = ON_PERMISSIVE;

4. EENMLAB S ENTN TSRS, HEEREBFEAIHERTE, SHIEN o WRKRHEERE.

show variables like '%ONGOING_ANONYMOUS_TRANSACTION_COUNTS%';

RRERTREREMNT:

mysql> show variables like '$ONGOING_ANONYMOUS_TRANSACTION_COUNTS';
fpmmm e e e e e e e e e fpem————e aF

| Variable_ name

fpmmm e e e e e e e e e fpem————e aF

| Ongoing_anonymous_transaction_count | 0

set global gtid_mode = ON;

6. £ my.cnf NHERFIMMNTRE, REERSIERFGEDRELES.

© g:
my.cnf EEENHEHRIENAIEEN /etc/my.cnf , BUBLASEERERIE

IRIFRE: BR=IE (16F) BREEAR $E78 #H97m
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gtid_mode = on

enforce_gtid_consistency = on

7. EFHRITRIMES .
& server_id 2%

server_id BHREFHMRE, BEFKKRENO. ZSHERTREN 1 , MREDZSUETH | T
IEth, REFIHTERE.
1. ERIFELERE.

2. BEMTABEN server_id o

set global server_id = 2; //BIGKAKXRFIRIEEEL, LbAMRIaaGl

show global variables like 'S$server_id%';

RRERTREREMNT:

mysql> show global variables like 'S$server_id%';
e = A

| Variable_name | Value |

e = A

| server_id

Fom fomm———— +

1 row in set (0.00 sec)

4. BEFRTRIBIES.
k& do_db, ignore_db i2E&

binlog £icREUEEFRBMTAY DDL 1 DML i§4, i do_db, ignore_db M:2igE binlog icRANIIIEE
%,

binlog_do_db : RICRIEEHIBEMNTHHEIA®E, BKALIPCR,

binlog_ignore_db : FiCHRIBENMEENZHFIBE,
128 do_db, ignore_db /5, £SH—W&EEIZ(E binlog itRA4E, TNEHHEMRE, EMNFEGLERE. W
BEEVURE, BEEUNTIESHTES:
1. EREEIEE.

IRIFRE: BR=IE (16F) BREEAR $79 #H97m
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O BRE

2. (EEEHRRERIECES M ny.cnf , HIBf do_db, ignore_db fBXiRE.

OR’;:E
my.cnf BEEMNHRIBHAIREA /etc/my.conf , MIBLASERRERAE,

3. EEMTHRSERRSIER

Dir]/bin/mysgladmin -u root -p

Dir]/bin/safe_mysqld &

@ %A8:
[$Mysql_Dir] {5EEIRENZEIEE, BERPIFNRSIEERZERR.

4. BASHIENREES.

show master status;

RABTEREMNT:

mysgl> show master status;

| Position | Binlog Do_DB | Binlog_Ignore_DB |

Executed_Gtid_Set |

| binlog.000011 | 154

5. EFITRIGESS -

i&X log_slave_updates 2%
EEXNSRES, NEFRE log-bin B%, EEEMERIESRIEN, TLLTRE binlog 1, BENEMEE
FEHIEIRR, FEGTRIE binlog B, FRAMBEIENEMEMERERER, BETH log_slave updates B

o
1. ERIFEEERE,

IRIFRE: BR=IE (16F) BREEAR 5580 H97m
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2. ERBIBENERENH ny.cnf PIEMINITASR.

OR’;:E
my.cnf BEEMNHRIBHAIREA /etc/my.conf , MIGLASERRERAE,

log_slave_updates = ON

3. 2B M TmLERFESIERE

SMysql_Dir]/bin/mysgladmin —u root -p
11 _Dir]/bin/safe_mysgld &

OR ;K
[$Mysql_Dir] I8REIBRENZERIEE, BEIRHLRNREEERZEZER.

4, BEEREREBEN.

show variables like '%log_slave_updates%';

RRERTREREMNT:

mysgl> show variables like '$log_slave_updates$';

et fomm———— +

| log_slave_updates | ON

et fomm———— +

1 row in s (0.00 sec)

5. EFITRIGIESS .

IRIFRE: BR=IE (16F) BREEAR 881 #97m
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O BAT

ESEE
(SRR

RIEEFRAYE: 2026-07-10 16:58:31

@ HB:

o (WEASFERITEERINES ERERIR(E.
o (UEREEITEENHISETRETREAFARIRE.

R& R STIFRIRIESEE
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