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A BAUSQLEIRZIRAS E TR A .

MySQL 8.0
20200831

o FIFME
o ENMEMZEM count(*) HITHMEINGE,
o MySQL Binlog T B NFAGTID (start gtid) F14RGTID (stop gtid) Lhgk,
o X##itHRedo LogigE MLSNE:
m innodb_lsn: EEERIsNES.
m innodb_log_checkpoint_lsn: RER&ESKIsn,
= innodb_log_write_lsn: log5 AHlsn,
m innodb_log_ready for_write_lsn: log buffers2f 8@ idlsn,
» innodb_log_flush_lsn: ## tRI#redo logillsn,
= innodb_log_dirty_pages_added_up_to_lsn: H#MMETIMIsN,
= innodb_log_oldest _Isn: TIERIF IS,

o MEER
o {#4CCL (Concurrency Control) BZEFSHENG,
o ¥@%Concurrency ControlE/E &I 2 h BT TR,

e Bugfgg&
o EEMTB/BTHRMEREFEX MBI,
o {ESTDEfTHREHEEREREXMIEE,
o BEEHEAERFAFIMENER.

20200630
o Fristk
o : i DDLIZ{EZ B iBuffer PoolEEBHLHI, FBKDDLIR/EN RNMRE N, RAESE
DDLIZ{ERIFH EE .
o IEMEHEH LR, mAXIF500,000iEH,
o MEEML

o ZEMAIMAL.

o IRIBSLHIMIZIEBEPerformance Schemas BRTFEI LR,

o ABRNEIBAEXH.

o TDESEFKMSIRSIRENEA.

o EXE hIETREERA.

e Bugfgg&
o ZE0utlinetEW/EME LSS () UABATANEDI—EI @A,
o BEENXREHRSF|H RN,
o EEXEFmemberflarray5IARARFRENITRE,
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o BEENEFHEHSHNNEFHEFAERNITE.
o BERZ/INEAFREME I,
20200430
o M
o BinloginRedo: #i3%BinlogS ARedo LogRMHESEBINGI, RESBUIBEMAE,
o Data Protect: RIFEFIARNRLKE, WEEDROPHITRUNCATERIEMRIR, BilEEE#IRM .
o EMX-Engine3|ZMTEERD.,
o FFIXA_RECOVER_ADMIN R

o MEEMM
o EE/EINnoDBIfRFRMNNAMERIIER, MARHEBE/Buffer Pooldlzk,

o FZAMySQL5.6, 2B &Hopt_readonly_trans_implicit_commitEHZ A
rds_disable_explicit_trans,

o EXFIFAEKIE, FERARBXEERRHITARE.
o BEEX-Engine3|E %X LM TDDLIR{EHENRNE.

e Bugfgg&
o EEHBPILIRX-EngineSIBRXNNSISKPHRIHER A —HBIEA,
o BEEMITHHRAETSESHX-Engine BEMBAHNEIZE,
20200331
o FiFiE
Recycle Bin: ¥i€373F TRUNCATE TABLE %, HITHIEFRIIEEREHEIEZI IM¥recycle binBRt, HE
AERNEEEIERE.
o MEREML
o BUAXHITCPEIRMME .
o RELEMIARE THIMEEE,
e Bugfgg
o EEREA #p DESENUHEZSHIEEE. RENEA.
o BECILEENKAA/NSEE, NABRFANE,
e 2#E8.0.17, 8.0.18TE, #EiEEMChanges in MysQL 8.0.17f1Changes in MysSQL 8.0.18,
20200229

o R4S
o Performance Agent: BIMERNMEREFER AR, EIMySQLEHA, SHMySQLILHI RS
BSRMESENRESRIT.
o E¥FELSERX THRMMEZERETE, HiDREIMRELIE.
o X-EngineS|¥XIFELDDLINEE.
o MEREMK
o RFERIELH LHTEARHLIEEH (CCL) BIE,
o &3XfZ#FOutline,
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o Proxyf@EEMRW.
o UARCPUREME T pausetsSHITHIE.
o HIMAEXREELEDLETER.

e Bugigg&

& TF4.98Linux Kernelth 2 Fppoll, EApolltE,
&8 wrap_sm4_encrypt & B #iR 0
BEERNEZASHGEERETENIEAE,
BERERA—HHELBEHDE,
{&8io_statistics R HM B iRtimeEH AR,
BEXRERE LS HRNDE,
BEBPIS55.6AFKBHNIDRE,

o BIER
o Faster DDL: {R4¢DDLIE{E:Z 2P HIBuffer PoolEEH &I, FRIEDDLIRMEHRNMEERIN, BAELSL
DDLR{ERIH L,
o LIZMEREM.
o BESMKIHEtIREE,

o

o

o

o

o

o

o

20200110

o St
Inventory Hint: T =4 hint, 3Z#SELECT, UPDATE. INSERT. DELETE i&f], BERR/EIRE
%, RELSHLEN.
o MEREMK
o BEhEHIR, Fc#lta4kConcurrency ControlpAZFI454#, B#I#A4kConcurrency Controliiil,
o BREFMRIHNEUENHB9EE,
o {ifkThread Poolltge,
o MIANRRATERAKER—HIENE,
o EMIEETESMHHINR:
n BEUTEEMENNREEN NS ERFNR:
m auto_increment_increment

m auto_increment_offset

bulk_insert_buffer_size
m binlog_rows_query_log_events

n REUTEEMFHNNREENNBRAFPRAALESEERAFNIR:
= binlog format
= binlog_row_image
= binlog_direct
m sql_log_off
m sql_log_bin

20191225
o F4HME
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Recycle Bin: IRBPIGMIBREREBBIE WY, EJLUGERBHEE, HERKELHE.
o MEREMAL

o REEEELEMEE.

o {EMAEMALEAmaintain userfR$E, BREHAKXK .

o i@idRedofl#Binlogit HIEIRL ER B4R S 1.

o MBRAKEMTCPEIRARE.

o RMIANBRTER%ZEHM.

e Bugfg&
o EEEBER IR,
o EEHETEAEHRMNITE,
o {ZETDEMSelect B EH MK O MEITRE,

20191115

R

statement Queue: EFXEGIRHEEANE, HBQHTOMEN, RELTEEFHERPRNEBEQRE—D
FRHER, DR FFHE .

20191101

o Fristk
o ATDEFRMSMAMBZE X,
o {RPEXLHISE : HHESUPERFREPLICATION SLAVE_ADMINAX FREYER F 7 BE4E N /1 BS /& L&

slave_master_info, slave_relay_log_info. slave_worker_info,
o REAMEBBENMER: MRFPREETRAFZH—E, REEHIEENETRERE—RED,
o MEFZXRMATMNAMRELEZAENR, F#iTMemory3|EEMyISAM3IENEFEE.
o Redo Loghll#i £ £ 2 A 5c 48§ Binlog 3 4 Il # BV Bk &2 .
o EfIFEUEHNBSHMIGEE.,
o HRMFBETFLSMRBESFE5IZEX-Engine,

o MEREMAL
o Thread Pool: ER{t#.
o Performance Insight: MREAZIFLRE,
o BYIAE:
m primary_fast_lookup : RIES¥, BiAEAHNtrue,

m  thread_pool_enabled : £F8#, BiAEAtrue,

20191015

o HHFME

o TDE: ZX#BEBHIBMBTDE (Transparent Data Encryption) Ih&E, TTXIEUERXHHTEEI/0M
EHNBE, BIRESABEZAHTMNE, NEEZARNFRHBTES,

o Returning: Returningll X #DMLIEf)REIResultset, FI4E#tT TEA (DBMS_TRANS) &EF
IRIREERA.
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32448512 MMyISAME; MEMORY##2 A InnoDB: R LB %
Eforce_mysiam_to_innodbz;force_memory_to_innodbAON, N|SIZFEREXNSERIIZEMN
MyISAME{ MEMORY## A1InnoDB,

Rt ESRK SR EFZLA,

MR EEY: WEMREEHRFIAMBRUCXANH, RAXHRELSN, RERIENMDRMELE
HiE.

Innodb mutex timeout configurable: TJEEE2E/EZT
£innodb_fatal_semaphore_wait_threshold, ZiA{&: 600,

ZIRES|RFREIR: JERELETEignore_index_hint_error, EiIAE: false,

TR FASSLINZINEE,

TCPEEIRER: RETCPHE (. ENERF. BAESF) HiXRRERNBE end_connection®
#, HEEHBRERIBERAE.

e Bugig&

o

o

o

TEAMAIONLINUXRSERN, EMEEETIEZASSHAIOBXK,
X/ EZ3ZIHER.
MBEETEHE, WEEROEES,

20190915
Bugig&
{88 Cmd_set_current_connectionR7Fitt Fig) 55 ,

20190816
o FTHFME

o

o

Thread Pool: BEEBNIEFSE, EREAESENEN, REELSKERAFRSIENESAD
oJ,

Statement Concurrency Control: EZEFIHFHFAHNNREANHEEBFRKAE., BREEEISHNIE
HRLAKRSQLIF SR AENK, FIEMYSQLEAIRFEREET.

Statement Outline: FJAOptimizer HintflIndex HintitMySQLi&EH Tt %1,

Sequence Engine: B{REBFIENSRE.

Purge Large File Asynchronously: BERENRZEN, SEXRZTEAXNGEGIAIGR XY, EFR
SERBIEF R IR X4,

Performance Insight: EFFXAIGREE. KB, HEAKNKRE, BHERLETESBER
], RIREOBMAESL, BAEENREY.
AT HIBURS: ZHBERST, tIkAdropHtruncatesk.

e Bugigg

[e]

o

o

o

o

EEXMHX/NTEE RN,
EERREANAE=HEBREMRNEE.,
128 ENEF KN OB B SR B
BERIXEESCTSIEQNINSE@RAE.
BERERSHNsloghiEimza.

20190601
o TEREMAL

o

TR AKREMDLYTE . JE/DMDLIAZ T8k
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I TN T e A e ] TV T e i W @ 15w G U

o EMLILETRAE,

e Bugfg&
o BEHHAXRPREICRMFFIETHIEE,
o RBRAHFBNERAS.

MysQL 5.7 & fiti iR 5% /= o] A iR
20200831

o St
o AHE5.7.30%E, #IEESAGItHUb,
o {4CCL (Concurrency Control) BE&FSHENE,
o MySQL Binlog T B MNFARGTID (start gtid) L RGTID (stop gtid) IHEE,
o X#HtRedo LogliEZMLSNIE:
innodb_lsn: EBEENIsNES.
= innodb_log_write_lsn: log§ Aflsn,

m innodb_log_checkpoint_lsn: RE€&ESKIsn,
» innodb_log_flushed_lsn: #& ERl#fredo logilsn,
» innodb_log_Pages_flushed: TERI#HBIsn,

o MEEMK

A% Concurrency ControlZEZ i3 B P HMITIMER .
e Bugfgg

BERSBEXANRELUENTEHR.
20200630

o M4HME

o Inventory Hint: 7 =4 hint, Z¥FSELECT. UPDATE. INSERT. DELETE i&f], HiFRK/EIZR
£, RELSEULEN.

o Statement Concurrency Control: EEEHHABENRENFEEERRE. BREEISNIE
BB LAKRSQLIF O ERNEN, FRIEMYSQLEAFFEREEIT.

o Statement Queue: FHITIFEARHBANSG, KiEQRTOEHN, RELUREGHRPRNIEDR
E—MERHEA, BAPRFFE.

o Statement Outline: FFAOptimizer HintflIndex HintikMySQLiE EH1Tit%l.

o Faster DDL: {i{¢DDLE{EZEEhEIBuffer PoolEEMNFI, FEIEDDLIR/EHRBMERERIT, RAEL
DDLR{ERIH L,

o HMMEEH LR, RAXHF500,000i%H#,

o MEREML
o TJ&id calldbms_admin.show native_procedure(); S SBERBANIIE.
o HIEMFRINZFRBIRE,
o ZIFMAEMA.
o MUEHERF.

o

RIBLBIMAE & EPerformance Schemas RN LR .
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e Bugfgg&
BEHITRHERHAFEERNEE,
20200430
o FiFM
Data Protect: RFEHRARNRZLRKE, KWDROPHITRUNCATERIEMNIR, FiLLEIEHIRM .
o MEREMA
QueryCachedhffiBRrwlock, FHiGEIARH REMLF_hasheZAmurmur3 hash,

e Bugfgg&

BEEESREE (TESERF) PHPEARFHOEMER.
20200331
o M¥HME

o Fast Query Cache: #3¥FE&EMySQL Query CacheIARE, MERBITERIZHMLSIIN, #H
RDS Query Cache, #BERIRSHIBEZ L.

o Mpercona-server 5. 7% 8™ "MDL#i{, LOCK TABLES FOR BACKUP (LTFB) FILOCK BINLOG FOR
BACKUP (LBFB) .

o MEREMIL
o HMLRMIERANRS .
o BHAXATCPEIRIAE.
o RELEMIKIAERETHIMEAE.

e Bugigg
o BEREBAXHNERIEE X 4MIEE,
o BELEMEMRLEBNMNTME,
o BEHE L TXPIPKZERTHHE RS,
o {&&rds_change_userSH K pfs& izt im MR MiaE,

o §HEAS5.7.28%E, #FESMGItHUb,
20200229

o H4FME
o Performance Agent: BEIMERNMREBERITAR. BEMySQUEHHNARX, SEHMySQLSEHIRER
SR REBENRESRIT.
o HEXEPHEATHRMMEEIRITIE, FHICREMEREIE,

o MEREMK
o RUARCPUEME T pausetsSHITHIE.
o Proxyi@EiEM.
o RIMAFEREELERETER.

e Bugfg&
o ZEDDLEMAFTALLHIERE,
o {&Eio_statisticsRHMEE RtimeENITRE,
o BEENXREHRSF|H RN,
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o {EEMysSQLX A,
20200110

HRE
o SH BRI BUE/NHREEE,
o {4kThread Pooli¥gE,
e thread_pool_enabledZ2# K2k INEIRZ A OFF,
20191225
o FiFM
NBKFEESHE: BEBFNRFEFEREZE.
o MREMA
o REEERLEMRE.
o EREM%LEAmaintain userfRss, BREHAKXK.
o MBRAKNENTCPEIRAR.
o iz,

e Bugfgs
o BEEE S ENmysqldi#iZaRiaa,
o BEFPRIIENZOEMBE,

20191115

Bugig&
EEXEREFEFHAREREEMNITE,
20191101

o FASME

o ATDEFRMSMAMBE X,
o MBHEETER, WEZEIFAERSI,

o MRARMLTMHURSLERTINR, Fi#tiTMemory5|EEIMyISAM3|ER H .

o MEREMAL
o Thread Pool: B,
o SIAFITHEE DG, REFITHENMERE,
o Performance Insight: MgEmFIE&EM.
o BAFBThread Pool,

e Bugfgg&
o EABHIFHPIRNBRBH.
o IFELSTCPEIRISA.
20191015

o H4FME
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o WEEH®E: NTHWEEEHHENRIESHIEER, RRATRSBEAERNcsVEEXXHER
BAE—ZRHOIEH Y, BTTLAER show variables like '%rotate_log_table%'; BEEEHFER
BERXE,

o MEMAEEY: WEMRSEHARFIAMEXMNANY, REAXHRELR, RESIENDRIERE
HiE.

o BHEIESIZMMEMORY4#:AINnnoDB: IR £FT Erds_force_memory_to_innodbHON, MIEIZE/
B ERN SRS Z NMEMORY %1% A InnoDB,

o TDEHLHIR4: Hikeyring-rdsiEF S EER G/ BHEBRRSHITRE,

o TCPHHIRER: REITCPH I (ELE. ERMEFERF. EAFH) BiXRERNABE end_connectionE
%, HEEHBRERIBERAE.

e Bugfgg
&S DDLP B RIMEIRError 1290,
20190925
BHEN
o BEZH T Eauto_generate_certsBERINEHtrueX Afalse,

o HIMELBRiELTEauto_detact_certs, BiAEAfalse, BRAA[true | false], ZRFZETEHEServer
im{EMAOpensSSLEENTIA, ATFE§HServerimE BN EEERIEERTENERSSLINZBIERNER
X, BEEHREFEServerim NiEBMNZHN BN ERINGE.

20190915

s

Thread Pool: EBRMRENE, ERFTAERENEANR, ARBEIEXRTNERIIENESET,
20190815

o HHFM

o Purge Large File Asynchronously: MIRENMNRZEN, SBRZEAXGEESTZIAMEXXE, 55
HiE R IEFIE IR 3,

o Performance Insight: EFFXLAIRFERE. XBEOF. HERMOFIE, FERLRTGEEESR
, REMEDEREL, BRAZEENREM.

o APV : ITHGERST, dkldropHtruncatek,
e Bugfgg&
o Z )L setrds_current_connection i€ i &Erds_prepare_begin_id,
o AWENEHERFHNER.
o RILFX@FactualffA&RA.
o EEERHEEHNEFRIEHAINA,
20190510 A
M ATESSRYBIRR R,
20190319k A
i : ZFEhandshakeR X AR EiIgEthreadID,
20190131hR A
* AREIEF5.7.250R7,
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o XHIRFEEYAEjemalloc,

o EERNETEnet_lenth_sizeit EiRIAEE,
20181226454

o i : TEFHAE Y binlog-row-event-max-size, MELXETREXNE 4,
o ESProxyLHINEFHIERENITE,
20181010R A&

o iR ER,

o MREERERHNEEZEH.

o FHiENative AlO, EFHI/0MRE,
2018043 1hR A

T

o ZRSUAMR.

o XHSOLHIT,

o HEEXATFREBEMRENIHANRE

MySQL 5.7=F AR
20191128
o FiFM
XIFEEDE,
e Bugfgg
o {8E &4 1= TFollower Second_Behind_Masterit H$5i2 65 ,
o BEREATENESEHXNEHNTE,
o {EEXA%bug,
20191016
o FiFM
o X#FMySQL5. 75T AAR (ASSDE) ARB =TI mEIiR.
o FRAMySQLEAGTIDIEE, BIAFFE.
o BFALSQL MySQL 5. 78 iikR /ST AAR 20190915k AR ZBIHI B HINEE.
e Bugfgg&
EEEEEXH S HbinlogtE X AT,
20190909
o FiFE
o MUAXESE=TREBE—BRETHRTHE.
o ¥ MLeader/Followeri#{TBinlog# i,
o XIFIRIIELH,
o RHZERERINEAINNODB3|E,

e Bugfgs
o {&EFollowerAEFERSEMD,
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o {BE£&#¥sslave_sql_verify_checksum=0FF#lbinlog_checksum=crc32BtSlave &2 HF FB HigRE,

20190709

A

o XRF=FTRINEE.

e ZHsemi-synciift.

o WIEHREFHTEH. WritesetFHiTEH.

o FiFpk_accessEREHMIE,

o XiFL&EM,

o SHALSQL MySQL 5. 78 iR/ S TTFHAR 20190510k AR Z RIEI BT &E.

MySQL 5.6
20200831
o FASME
Sz2#54 tHRedo Logi &/ NLSNYE :

o innodb_lsn: EfEENIsNES.

o innodb_log_write_lsn: logE AHlsn,

o innodb_log_checkpoint_lsn: €& SHIsn,

o innodb_log_flushed_lsn: ##& FRl#redo logiilsn,
o innodb_log_Pages_flushed: TIERIEHIlsn,

e Bugfgg&

{EESHOW_HA_ROWSHEIE R A9a1RT ,

BEERE ETXPIPKZERITEEIRNEE.
{£EEifINFORMATION_SCHEMAS IR 28 i = A Ia/E,
BEHEITRIFEEX/ERN@E,
BEELHARRETFLRNTE,

20200630

o A4Stk
o Performance Agent: BNMERNMEESER AR, EIMySQLEHMARX, HMySQLEHIAED
SRMEHENRESRIT.
o IBMMEEE LR, &AZHEF500,000i%FHE,

o Faster DDL: {i{¢DDLE{EiZi2 P i9Buffer PoolZEEHN &I, ME{EDDURETH Rt REZIN, EAES
DDLIZ{ERIFH L.

o MEEM
o EmM£B/BE£#max_execution_time, ZHSQLEGHITHIEEIHSHERSHE PE.
o ZIERERMA .

[e]

[e]

[e]

[e]

[e]

e Bugfgs
EBEERERAGSHNNSSHEAERNERE,
20200430
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e Data Protect: RFEHFENRLEKE, BEDROPHITRUNCATERESHEEEX.
o EMN7EFfEMDLEE RBFEmdL info,
o BMRBRAFBLRMMic_reduce (FHR) HAEAIDSETRE,
20200331
MHREMAL
o RELEMIMINEETHIMRE.
o ZNAXMTCPIEIRMIMEH .
20200229
o FHSE
XfEProxyiEE o BEIEE.
o MEREMAL
o k&g tIngE,
o MUARCPURM T pausetsSHITHIE.

e Bugfgg

BEXAES IR,
20200110
o HiiSiE

Thread Pool: BERBRNFELE, ERFAERENRN, REELELERKERIITNESENT.
o MR
B & B IR BUE/N X 5EEE
e Bugfgg&
o BENMHAEREFNERENETERERDM,
o {88 SELECT @@global.gtid_executed GBI KMID,
o {£IF CLIENT KILLED AFTER ROLLBACK TO SAVEPOINT PREVIOUS STMTS COMMITTED/G)&& ,
20191212
MHEREMAL
BRALENtcpEIRAE
20191115
Bugfgg&
ESigAENEEEHEE,
20191101
Bugigg&
o EERIFBAFNIEERENTE, RENTRFIEDSHIRERRE.
o BIEFHBTREIR.
20191015
o HAFME

> MA4kRA: 20201012 22


https://help.aliyun.com/document_detail/166588.html#task-2495204
https://help.aliyun.com/document_detail/130306.html#concept-1697903
https://bugs.mysql.com/bug.php?id=79596

AlISQL F#% - AliISQL /M7 Release Notes = HEERDS

o WEEHA®E: NTHWEEEHHENRIESHIEER, RRATKRSKEAERNVEEXXHER
BAE—ZRHOIEH M, BTTLAER show variables like '%rotate_log_table%'; BEESEHFER
BRIERRE.

o SMAMZEEX: HRMIMESMAMBEZL, BAIBSMMEBE X,

o Purge Large File Asynchronously: BRENRZEN, SERZTRAXGERINIGNXHE, FGHR
HiERHE BRGNS

o TCPHEIRER: REITCPAME (EH, EHERSF. BEAEHSH) BiEZREREABRend_connectionE
%, HEBHBRERIBERAE.

o BSIAHIBABREMHF, REHITHENMLRE.

o Bugigg&
o ZHpstack, BREFEAXSEENTESHpstackTIMEL,
o BERKXEEE create table as select EGZEHMDEE,
o BENERETi#H B ARG X4,
207190815
A HIBPRS: THBERST, tTkAdropFHtruncatek.,
20190130kR 4
BEBSURSHREAFERRENbDuUg,
20181010k 4
A& #rocksdb_ddl commit_in_the _middle (MyRocks) . MR XNMNSEEITH, o DDLERITE
B iTcommitB{E.
201806** (5.6.16) kRA
st slow logfsERA MM,
20180426 (5.6.16) kR4
MestE: SIARERS, XHFBRSGEIARTR, #FHFESNSE 0,
8 &Eapply%Z#ibug.
EE&Eapplysr KR EHFITIERE TR,
{&ETokuDBTFalter table commentERE kXM, FHESNSE L,
&8 Hshow slave status/show statusto] REfifi & BIFE i) &3
20171205 (5.6.16) KRZA
e {ESOPTIMIZE TABLEFIONLINE ALTER TABLE[E B #h47 BY £ it & FE 61 49 0 25
o {EESEQUENCESRE RPN,
o {85 SHOW CREATE SEQUENCE(a 5,
o {EETokuDB3|ZHRAIHERER.
o (EEH{TOPTIMIZERSIANFEHTRE.
e {EEQUERY_LOG_EVENTHhiZREPRETR,
o BEESHESIENHEBELEZELAE, ¥HESLEE 0,
e {EERESET MASTER3|AKiEEE,
o EESRBEMASFNIDE,
o {ESSHOW CREATE TABLET] gEfill & B0 T2 AR R i .
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20170927 (5.6.16) kRA
{2STokuDBRE W R ERHIRES| @,
20170901 (5.6.16) FRA
o HRAFME:
o FHRSSLIMNBARAZITLS 1.2, ¥HFESNE =4y,
o X#FSequence,
o ZENOT INEHERENR TERELEREFRNIDE,
20170530 (5.6.16) FRA
M ZREMRKSKILEMKS THESE.
20170221 (5.6.16) FRA
M XFES0E,
MySQL 5.5
20181212

EERRRKRY gettimeofday(2) EEMERERNAE, ZRRARYRLEAE, FARTESHEE
i, RERERNSSH—LREXTEN.
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AliSQL W# - =¥ RERDS

3.X-Engine3| &
3.1. X-Enginef&

X-Engine R E=HIEE" RSBV BHNENSESLEOLTP (On-Line Transaction Processing) #1#
EFMESIZ, (EABHREEEPolarDBNEMRSIZEZ—, BEM ZNAEMNEEANSESWSREAS, &
BREALE. STHRLESZOMA, XEHERTESHA, BFBEEAR+T—KEHXESBERAR,
B THEEFERHRENPE.

AT AR H— IR FEM#SIE

X-EngineBYiER AT M T EAEPI SHIBkEL, BE20105F, MERBHMAMEEE T MySQLEUIEE,
ERIVZSENERFRIEXIERK, FIEEAIKRERKEIEE:

o MENHASZSLEEN (RHER+T—HNRERLAARG) .

o BAHENBEREME.

XANIESATUEST BRBEETRNSAXARMRR, ERENSERZE—IEENFR, BRINEEA
BEANFEREHIBEBEENCRAZRE, TUULERRRIEEXERSOBEN.

FERFEEEEANMECLEFANTRE, BEETHNERL, BRREEEMichael Stonebreakerfiitt
Bi3—#& 18X OLTP Through the Looking Glass, and What We Found There , 1§ B1ESHRXRBIEIE
E, REARFN0%NEELEMEESSNNHELCETE, M THNEHRHEEHESIEL, flnmsis
#. EHEE. HERASSE.

ERXMAKNREAREAEERBNAEBNEGCECRLETERNEK, flNSH (R%) CPU, K
LELEM (Cache/NUMA) | EMRAITHEIRE (GPU/FPGA) &, MEMERXLEHZ FHEIEER
HARBEAKRNNE, FIUMERB-TreeRIINEEA/NIKIER (Page) | EAARESEZENESLES
HIRRENH, BETRUSEERNHLENE, XERZATIEERHEMR, RELELNEEMER
B HIERE .

BETFULEREE, MEARTESLMEMHARNEFMSIZE, BIX-Engine,

X-EngineZ243
LHRMX-Engine7Z & 5| 2 XTI LA L 4233 R AMySQL (8# FMysQL Pluginable Storage Engine
¥E) , ERX-EngineEAS EFMEERHA,

EANERREQAMENSENRRERFE, RUSHASSLERNNREEFERERA, EXBIABEELS
T, SEHEHONNSRAIEFN, HEMBELOREIELR L SLHRL, X-EnginetR{BEHE 7 a5 E AR
FERBRUNDASAIER, SFHENIBREENHEGER, RITNENFRENE, EASENFRIES.
X-EnginefE@ T AR BEFHNEGER, HHTTERGIT:
o ABEENHIBEENERANEEME, EXRNEEIEERAR (Lock-Free index structure/append only)
REESLEOMRE.
o TKEESLENG, EESLENNNMBRHTER, RARATHL.
o FiFERNEEZRNAAXAZESHIARAUNERERD, HESSERNEFERIEE
(NVM/SSD/HDD) #1771,
o XHEREZ N L KB Compactionid 2T KM :
o FNBIEFMNE, MASEEFRARRAETIHSE, RUSBNESHIETSHEIE.
o FHEUEFILSMBIERK, ROI/OMITERN, BRERTESHIBIHNZEIGK.

o [EBHEREMANENLEEHMEFNG, HAOZHERE.
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write

—— D”Q"Q"D s AN

Active Memtable Immutable Memtables E,_ﬁs,\;,%égg
switch

ﬁ?ﬁ Redo Logs
caches

Meta Snapshots

MetaSnabshot 1

flush
HOT DATA TIER
MetaSnapshot 2 [ — s ————s ARIEHORIHIMHER
COLDDATATIER | ZSHINEFHEY
DataFiles BRI S RAEAER
MetaSnaDhot 2 warm data
s Extent | | | | onNvMISSD e
memtables = I D‘L
cold data <+>
£o '| | | | | on SSD/HDD i
cold data -
'l | I I | on SSD/HDD FPGA Compaction
BB HInRSRa IR

@ HEA  X-EngineMIZRMIFMMRLE R BEBRERILX X-Engine: An Optimized Storage Engine
for Large-scale E-Commerce Transaction Processing, EEE THIEELVRRTHRRISIY
SIGMOD'19, X2 PEAMATEH REERNES N LLROLTPEIEERZEXNEARAKRE.

BAF =

o FIFFPGAEHMNECompactionidig, FERRAK LRH—FRA. XNEARREEIRIGENNEE A KA
BELESUBEHIEEGRMSIZD, 18X FPGA-Accelerated Compactions for LSM-based Key V
alue Store EZ1H2020F MTRRSIWFAST 2081,

o ERHEEARARLOHFEEHAMN, ANEI>EFARNTROMERD,

o FREZESLBIINMFAKEZLEER, ROERE L TXNRAHN, HitESIMRESERL, EFED
MKERSTE, RARASSLEMSEE, S FHMOEMEENEMSIZ (FliNRocksDB) , X-
EnginefIE S L BH T 1015LA LR FH .

e X-EnginefEAKICopy-on-writeF A, BREMEHRHER, N REREBERE#TREESE, B
FESEM#31%E (FMinnoDB) , {EAX-Enginet] LA EM# = EERIEE10%~50%,

o BloomFilterttiRHEHIEREEE, Surf FilterHIBFEEHIER B 1FE, Row CacheZEERSTT, MiE
EEUMERE.

LSME X248

LSMARZRFRAESAREERUEMNARXEARNE. BREH—ERE, NAEHA—E (Level) , F#
BABAUEME. MESANT, BMEER (Key) HFEFEEFR, TLRERED, ERBAUFMRD.
T:EI*]T?':FEW‘J—’I\HFEE(]WT?&?E%M (Skiplist, B-Tree. etc) , ERFAUFEHEBEI—NRIENSHE
FRANFMHEEN,

BENFRAREEIRESLE, FEMA—ITHELE, A ESHEH- M FTRHLTRMIN
B, GINFESIZEESNBIESEFARF I L2ERBABBNESIREAS (SN) , SIMESPHNICREF
fEXASNLAHIBTIRST £ 55 2 BT, MMM ESHRBENS .

MRALSMIFESMFEBEAN, FMEEMNHE, BARESHANTE
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A
§ﬁi]+t SMN:801~1000 SMN:1501~3000 SN:4201~5000

SAERER
SN:301~800

SN:801~1500 SN:1501-~-4200

EANERER

SN:101~300 SN:301~800 SN:B01~1500

SN:1-~100

SN:101-~300 SN:301~800

SN:1~100

SN:1~100

BHEMMTEAREEREN, REEMISMNAFERDETHE, AXMKEKRS, RFICRRedo
Log, AAHBEASEEIRRAE, EMCREERRXARNSRAEN .,

BRUNLER, AENBAUBRERES, SXBASFERANNZM, HNXE—1Tkey, REESR
REENBSRALRESBBFESIERD; FEANkeytSHEERRARRD, REEFTEEXRSIEHS
HFARBIREER.

E 1 LSM3| N7 CompactioniR{EMERIX NI, Compactioni®&{EG2M{ER:
o IBHILSME R
—REOLSMEZREMREREE, BIEEEX (BHXR) , BRI TIRFIEMEE.

BEFRRANSREROSE[EYE, XENHRABEFELBLYREL, XELREFRAHEETRIEN
BARFIR. ELSMFREET, MREHMESHHERUTERERSNERL, ERERRFHEILSE
o (FIZINVM, DRAM) , MBHIAMRBOBFERERBEERD, FREENERFHEEP. XHI
X-Enginef$ A5 B,

Memtable | . flush

Level 0 “

compaction

Level 1 “

Level 2 4

Level N

I Y

o AHHIRE
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CompactionR{FRHINERPERNEESH, HEAERER. SHNIEIR LREESHEIED
REXZENHEEHE, RkeyHfF, HENkeylIRESNRA, RRBHBVRAE (LLHRIEERT
NERESPRNMNEARSH) , ZEIERAHE, REEANNE, XNMEFEERERR.

BHEERTERRRSES, EREZRHMBEE, FAINMBENENIE, XENSIRALBEEES
HRMRSREBEELSHI/OMCPU, ALFEMNE#TEHURDIEROREEE. X-EngineGFE5EETH
TR AL B S B Compactionif EHLE.,

BEMRARLSM

X-Enginefldmemory tables{&A 7 L #iBk&E (Locked-free SkipList) , HERIEEHNHRKRS. EFAL
BNOXHEN, mEETICEENAMENE.

o HURAR

X-Engine )8 28X R EEX/NSExtent, FHRENMBERXPHHEBH—NMELRE (Key Range) .
ATHREE(Extent, AEEExtentsZILT—EHES| (MetaIndex) , FFEXEERS], MELREH
memory tables (active/immutable) —EHKE T — N THERN (Metadata Tree) , rootHRA
Metadata Snapshot, X MHEHEMLTFB-Tree,

ey
Meta Index | Meta Index
Metadata

I e
Meta Index | Meta Index | Meta Index

Meta Index | Meta Index | Metaindex | Meta Index
= = e N

X-Engine (8 7 HHTBIEFE S AB¥active memory tableslA4h, EftEHBERIEN, FSBBEXR, 4
EE/MRIES, FILSN=1000, LEDiMetadata Snapshot 13| BEI&EHENE S T LSN=10008 &
FrENEENMRER, BN EEEFRASnapshot,

BlfERMetadataZ Ay, R —BEMMARIFENR. AERIZERIBEUSnapshot AIAO, X2
X-EngineX¥Snapshot RAIEEHEM . AINHIBERESEAN, RAKIEHEL, SHiTCompaction
B1E. FEmemory tables%, XLIZESHE A Copy-on-writeSLH, IS RMBERFTENERSA
MEYExtent, ABEMFEIMeta IndexEH, RLLEMFKIMetadata Snapshot,

FlanhiT—IRCompactionB{ES LM FMetadata Snapshot, M TEMR.
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Z R FERDS

memory tables

Meta Index

1I

| & ¥ [ X | i w : -Y
EEES EESIER

| ) ..T L4 . ) + . - 1- z - - 4
BN RN EENEE

Metadata .
Snapshot 2

s e —————

aJLAE FIMetadata Snapshot 248%tFMetadata Snapshot 138G ASHTH, RINBRTERESE

H—EHFHRNRITR.

@ 8 XMEAREAELEN B-trees, Shadowing, and Clones, MREMEBHFILN, SHE

XN S EERE,
A
{ N\ ‘
B
T/ AN
C D
(a) Initial file system tree
A A
i Tl
B B
d o e of WS
C D c D
(b) Modifications
EELE

FRTLSMYBREXSHH, SAREERZRRARNMNS, ERESLERRAREEHRNBESARE
MBAER, FBRIEACD (RFE. —HE. REKE. HAK) , PRE-BESRNRE. X-Engine

BENESLBLRESARIMHER:

29

> XH4kRA: 20201012


https://liw.fi/larch/ohad-btrees-shadowing-clones.pdf
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i. EEHER

REESHPR (EEHRE, EENHR) , ANEZSEEUUNIGT. OREXXESH . MRESH
EREEE, WREXRNREEHIES ATransaction Buffer,

ii. RIMER
BSWAL, SER%EXR, URBEXHROAFER, XETEAI/OEE (5EE. EEER) , hE
CPUE(E (BMBE. BAER) .

ATREESLEEL, RENSEAEESHEANT, BENM/ORFURESR, KBHFMSIZLME
FRE—MES—ERXK, HAGroup Commit, BEBSHI/ORE., ER—HEFRRNIED, &=
BEXEFHIEN, INSABTHEEIED, RTFFEEXRES.

X-Engine AT H—SRABFSLENEL, ERARKEER, BRIMEBSZHAMNEIZHERALIME:
i. #NAFHEPEX (Log Buffer)
i. B&%E#& (Log Flush)
iii. ENTEX (Write memory table)
iv. f235&E (Commit)
EFHTREMER, JUEHEFRTRKEPER—ITHNER, RERKEZESHRNISEH, HER
DHTER, RAKELTEEFERS. FHXBENHNRESLENERE, MEFELE, BIMEEE

MITHEHR, EFRKEPH—IHERRITES, REZRHELEREMBER, RESS, LEFR, &
SHATENMERENEN.

* Data Flow — Control Flow Multi-staged pipeline
J, Thread a Thread b, ¢, d
Read Write Phase »‘
'Ir Transaction L Lo Wit
= = Buffer DE L B WHHOE L i
Commit Phase * Buffering Flushing Memiables e
Writer | | Writer| | Writer ; i
| L | | I | I LUL. . Log Writing
Buffering Flushing Memtables
ik i wim mis
Queues \i_\ -_-‘\*'
4{ l, ¢ Log Log
Buffering Flushing
Multi-stage Pipeline - »
Time

LR
LSMGE S IRAKENAREMRABBICRSEMEZRALEEE, MIELE, —KICRFENR

AOUREREARNE, AEANMEZEXRISENRE (RBESSEERIIEXHTRERN) , —
REABNIEXRFORE, CEHEENERERERE.

NFRERERNERMS, —BERIVETLALILE, NRERELKKRSHEIR, Fliimemory tables, R

RETTLURE; MRIERELXEATRENER, BHREZEEEHK, tHiFBloom Filteral ABLIE LR IR
IR MRTE, BEEXE2ERSHI/0EIE., X-Engineft 3 RIZREHSIATRow Cache, EFREH

AR ROBIEZ LT —NETE, E£memory tablestP 8RR EITER, ERow Cachezthts
SRR, Row Cache TFERIEEFTHRERBRAUERPRMIRANICR, MEXMERIBUHEESTK

B, flinERflushiRiERmemory tablesEAFAKERE, MEERHNEFHRow Cacheh NE=F
TR, XMEELRHMY, SERONET.

MFBEREMS, BARZHE—NEENKeyEBNMNEXRPELRIE, RERHAENERMEHZE
ZFREREIRALMNER. X-EngineXRAT—RIBFER, HIMSURF (SIGMOD'18 best paper) &
range scan filter@ > AEEE . RHI/05TE,
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HRERREERERRAREE |
Llmemtable/immutable/LO/L1/L2|fFFEE$; |
KEAEHIRE

|

| 3

| switch invalidate _#

-

-

-
—

Immutable MemTable =
client

Index Cache Block Cache Filter Cache
V.

|

fl l;;h cache miss, fil

s g =

: /,—/’ﬁpactionf—“{;ﬂ!ﬁﬁﬂcache&f@
” BRIhRASIES B

scanFRESAE ERIEUE
&M cacheffilteri MR

L2 | N N N . |

EREPRZONRERFIRIT, Row CachefiRB17Ef, Block CachefiZRow Cachel)iRMZ &,
AT EEAE. HTFLSMBCompactioniE{EE—REFH A= M Data Block, S#Block Cacheth
AEFRENBALRN, SHIEENIRIEE, EX-Enginefll TRS89MK:

o JR/>CompactionBJKiEE ,

o JR/CompactioniZiE b K BIEE .,

o CompactionZEZ2H N EBNEFRRMEREH.

e Compaction

CompactionZ{FRLLREEN, BELBBERRNXMKey RangeHIFXMEH, RESHHNMUE.
XZ2AEHEERNEANRIEMTHBKMN . X-Engine ARAXMEEERIZIT T FHEN,
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Data Block 1 | |/

Data Block 2

Data Block 3 | |,

Schema I

Index

Extent B

Rows

Key601| 2 | 3

Key 602

Key 700| 4 | 42

Schema data

Pri. Key| Col. 1 | Col. 2

Block imndex
Key 550 100
Key 600[ 200
Key 700{ 300

MBI iR, X-Enginel$S8—ENEERS AEEXK/NBNEXtent, —PExtentiBYF—N/NTZEA9HE
FEFHEE (SSTable) , FHET—IMEBRPH—NMELERER, EERBRXGE—F N A—NMNEENE

NN R BtData Block, HHEFEZHIBELHRPage, R FiEData Block2 RiEMBAREKE.

Metadata Metadata
ENEIE ool | e
[ e | s | e e s |
EREIESIESIEEY ENESES  EEEn
e
EEEENEENEENEENEEN T [ B R e e e

E&# 3t tkMetadata Snapshot 1flMetadata Snapshot 2, T[LAKMExtentfigit=E., SRERR

SEBHOBLERENSIE, UKSREINMeta IndexTi =, H/MMetadata Snapshot &#I Lz bt

BTARENHIBEENE, XHEMABEERHEAR (Data Reuse) , MExtent X/NERFINEIES AERAX

2, Extent{fF A1 RENEERNMELEE, TERTEN/), XHESHMEXeBRERIRARE
D, BXAEEEEN, BUNFERSIIS, EERAKK.
X-Engine®f Compactionf#ES AR EMNELN, RIGEMAENMESLEIR (Levell, Level2) PHRR

fKey RangeFTiR EHExtentsi#fTaH, AHEZESZFTHTHE, RELXNEIENYIBLENS (1F
Data Block#lExtent) SEMEDPHNERRERE, WoLLi#TER. RAIExtentiIERATLMER

Meta Index, MData Blocki9ERRgeEN, EMEMNL LTI ITT&E XEHCPU,
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— MNEBKHIESBECompactionth 32T LS L TE,

L1 Extent Index N e i
(before compaction) | e |80’200| 210’280| EExtent| Data Block | Data Block |
1.25 32.35 80..105 106..135,180..200 210.220 230..280 Merge Reuse
Tt S e e, e m——————————————=0" " 7" ELe end Copy |
L2 ExtentIndex 1" 39 15070 [ 100,130 | 150,170 | 190,205 ] :
(before co%
1..10 20..30 50.60  61.70 100..110 120..130 | | 150..160 161..170 190.200 201.205
- -I:Z-E-t- -t-I -d ---------- -k( ---------- 7%’2'— -------------------
(after compaction) L35 | 5070 [80.135] 150,170 | 180.205 | 210,280 /
v v v —
1..30 32.35 80..115 116.135 180..195 196..205

JUEHHRESANSRREERTEANEEPRAN, FEXMEANSBESAHERZ—EER, B
HIRMEA4, RUESRRENS D FERBIRER#THF.

RS RAARRGCompactionREAZHRIFL, BREFEELSEDH/OSCPUERE, ENRANSZRAEAE
FE—RIINZN, fliiCompactionZEPHEARATEES, KARETSEANZEHHNEKX; K5
BRERFRE, SREFEASEAANRBEERMAN, RLOEHIRPERERNT RN IEIERS .

SR E, itkCompactionfidi2 R EX-Engine TIEN—E9, EEEHNE M Compactionif B %R
B, EMHAENEXtent, EXcompactionfESHRIE, HITHRERSE, MINBNRAMETER
W, AEHAFEEFATENERE, X-EnginefART7T—%21, EXTRSMAN, MERESENEE
RERAR—INEESM.

ERGR

1

404a & A X-Engine

i%%m o

BRER

fEAMYSQLIYTFRESIE, HEMIBEFMYSQLRRANRBENZE—IMEEBR, FESREBEFTROETEE
EHMBRABGHN—LIEE, G, DURMN—EHEEE. RIXBNKE,

X-EnginefE ATFME51E, RONMERETHANLL, FERAMERBRE, B— M KEOREAER, X-
Enginei®#ECompactionif . EFEES5MK. RIEESE. ESLESFHE LHTRERNRER.

X-Engine AMXRBRA—MBEHNBEEFMSIZE, RREGENBHIHXKIEREPolarDBA R REH
B, R REIEERS.

3.2. X-Engine 5| &% 0

RDS MySQLiZ#tfI B = B EIX-Engine7f#5| %, XIFIESHEATUXIEREHE=ESHA,

FRNE

X-EngineRM B =HEEF RE VRN ESLEOLTP (0On-Line Transaction Processing) #iE
EFMESIZE., (EABHEIEEPolarDBNFMESIZE2Z2—, ELI ZNAEMNEEARTESLSRED, &
BRBERELE. STIREESZONA, KIBEMTLSHAA, RFEEANRT—XEOXRBEREERR,

RETHEEFHRENDE,
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=¥ AR ERDS AliSQL B#% - X-Engines| 2

X-EngineRERATFAMEBEBFHESRZLENMRUEMSIZE, X-EngineHIARENILX X-Engine: An
Optimized Storage Engine for Large-scale E-Commerce Transaction Processing , 4R 7T X-

EnginefE B FE 7704 5| ETUR BV R G TIE, 20198 #£SIGMOD'19 Industrial TrackiZ4g.,

5#£%8InnoDB3|ZX[E, X-EnginefEAHNEEMEM (LSM-Tree) . PEFHER N LREZHM
=1

o FERIIMARYIEEE/N, EANEES.

o EERAUMNBIERRREN, BIERNRAREFHES, ARKINRTES, FHEEAER.

IRTLSM-TreeZRIB BB 24, X-EngineE TN LT TAENCH, TECENTNANAS

H:

o FIREXMNMNE, BEMUBAME, X-EnginetBtbEALSM-treeZ2#MRocksdb, BT 10ZH91E
HERT.

o EEMHEIIANBIEEREASE, fitkCompactionBIdaE, BRIRESHLSM-treeZEgdhCompactionzi{Ext
ZERRENDE, RISEEZAMETFR.

o XHER—XHIPREHESSD/HDDEFAFIOENNEFMIRE, MAXRTEEHANER, SEFEE
EEMNIOEEMHRE, SREMETRENLSASBEEME, ERRMEMENIRT, REESNE.

o SIAZSNERCache, RIEFCachEBEMFENG, FIABEKHRANFHNEEREAR, RIMEFLLSM-
treeS| ZMEM R .

B ESAENIRMK, X-EngineHEFKINNODBE | EH—PERET, BXRHES, ANXEES
ENFRELYSEERER (KBEUIBRE, FHESETBREEI0%~50%) , HAIESHIEREEX, RANX
ERII—EEZESHRENIS,

@ #8 %£FX-Engine3|EERMNVEH2ESDX-Engine SESTE .

AR
SEf ARDS MySQL 8.05 Tl A ARER E AL AR .
MISERDS3EH (X-Engine)

MR BRFEFEAX-Engines|%E, {EEMWERDSIAIN, BEil¥RAImEERIHIER IMYSQL8.0, AFES
FIEL B HiERFM 51 EHX-Engine, BEt1SERAES W6IERDS MySQLZS],

AeRY MySQL Microsoft SQL Server

8.0

ZEEEEPolarDB
STREEEMYSQLAR

IEF B RESTTERA

EfgclE InnoDE X-Engine
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AliSQL B4 - X-Engines| & =HIEFERDS

@ g
e RDS MySQL 5.5, 5.6, 5.7MAPFPNREEFAX-Engine3|%, T ERDS MySQL 8.0kxA<SC
B, #1552 MRDSLHIE B EIBTE .,

. %’?ﬁ%lsjﬂﬁ BInnoDB/TokuDB/Myrocks3| & JX-Engine 3| &,

tIZX-Engine&

MR ORI R E T EIASIZAX-Engine, MEXRMNEBIASIZHEX-Engine, BOJLIBESM THSESE
2RINBIEE:

show variables like '%default_storage_engine%';

mysql> show variables like '%default_storage_enginet';

+-— Fom e ————— +
| variable_name | value |
¥ S .,
| default_storage enginoll XENGINE | |
R L e T e L e e e e

1l row in set (0.00 sec)

SHEIASIZEX-Enginelt, BRBAXLTIEEFMSIE.

mysql> create table tt(id int primary key, cl int, ¢2 wvarchar(100));
Query OK, 0 rows affected (0.01 sec)

mysqgl> show create table tt;
N o
| Table | Create Table
e e i i i i i i e i i i =
| tt | CREATE TABLE “tt~ (

“id" int(1l) NOT NULL,

“el” int(11) DEFAULT NULL,

“g2” wvarchar(100) DEFAULT NULL,

PRIMARY KEY ( id")
) ENGINE{XENGIME [DEFAULT CHARSET=utf8 |

1l row in set (0.01 sec)

FEEMINGE, BEERAESINnnoDB—#, HESFMAX-Engine3|£,

@ e E@UJ:W?*TI«X@ULInnoDB%I %, LHREADTSERHEN, TRESHIEBHIERS
Z0MAInnoDB, MRARFSASIEEBRARE_,

{5 P PR 51
o 5innoDB3|EH A7 M% RS B RS

fEFAX-EngineSI1 28, 95%HIAFSRMLEX-EngineS|ZAME NEFHBlockCache LANE LS &
E, B4InnoDB Buffer PoollIRFFIEE L, FrLATEX-EngineS|ZRLfih REBEEHINnnoDB5| 2%
ERAZSHIE, SNSRAAEFRPREMSBEEAIFRE. EIERARDS MySQL 8.08%, FrEHIRAD
{EAERSIZ (X-Engine=InnoDB) , B RIS ZRHA.

o SIZINAERE

X-EnginefE5| ¥ L H— LR, HbhIomeEuERFAd., EMRNEHNEHS, RAEDGESHES
InnoDB3S|48[E .,

35 > MA4hRA: 20201012


https://help.aliyun.com/document_detail/26626.html
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33 ke X-Engine 3| & &
ghig A -
[T E] -z -
e o AX$F (FrGpartitionfEX8IER
SQLIE ARE (partition) BRI R 55 )
Generated Column A -
Handler API A3 -
RAIKE
32MB -
(longblob/longtext/json)
7)1 FREGISHEXHRLMYAZR (8

S geometry, point,
5 linestring. polygon,
GIS MBS 1R K B ring. polvgon. -
multipoint, multilinestring,
multipolygon,

gemometrycollection)

R& 3| A R
]
=g =a| AX#E (FrGfulltext&E3IHEXDN )
BlE, ERYBAZE)
2N R B
EEZRBERA o EBRXK (RC) R
o TESIE (RR)
55 = EAESMNZ
BRAEF 32MB A
Savepoint AXiF -
XAEF X MEEF &S
o ZRFREHH
BIRLE o ZRITHRAIH -
o AZFEGAPHI
4
Skip Locked
X -
Lock Nowait

&R FIR BN BER :;i?l?ﬂiﬁﬁﬁﬁﬂ@?ﬁ% (&3¢ )
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Vo

=

% I RE X-Engines| & &

BEYE o latin1 (latin1_bin)

o gbk (gbk_chinese_ci,
gbk_bin)
R3PS B EERR o utf8 (utf8_general_ci, _
- utf8_bin)

o utf8mb4 (utf8mb4_0900_ai_
ci. utf8mb4_general_ci.
utf8mb4_bin)

stmt/row/mixed

@ 8B BikHrow, XA

EMNEHI Binlogt&= R

stmt/mixedEBEH KA
TREFESREZSHITE.

o KESTINAEMH

X-EngineBRIAEZFARES ., —1MESEBHRNTEIFRSHE, X-Engine£/#Hcommit in middlelf

k. PIMAPE—NESPERNTHBIZ100001T, X-EngineRERABIBZESRR, HEEHAE—

NESHERSYMBFAABNES. {H2commit in middleF R 488 78 =485 X _FEIACID,

SRPEETE. UTEMEE:

o APAB—ESHBEAKRENE, EHEANSED, HTFERERT—HLHE, HeERMIILLAEE
BARNEIE,

o APABR— IEFSEBUAEHIE, BRNEE, E£M1TT commit in middleIESEEEIE.

drop table t1;

create table t1(c1 int primary key, c2 int)ENGINE=xengine;

begin;

callinsert_data(12000); //# A 120007#(#&, fifi&kcommit in middle, #J10000{THBELIER.
rollback; // EIR R REHE &R /5 20005R MR ERK

select count(*) fromt1; // XBIAREBEEZ 100005 E1E.

1row in set (0.00 sec)

BEER

37
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o AFABR—NESHRIREBRAAEREN, SBEREAESERNT.

drop table t1;

create table t1(c1 int primary key, c2 int)ENGINE=xengine;

call insert_data(10000);

begin;

insert into t1 values(10001,10001), (10002,10002);

delete fromt1 where c1>= 0;// deletefg#{Efil Zcommit in middle, SHdeleteiR{ERF LB EABHFIEA
8947,

commit;

select * fromt1;

EEEEEELE +----m-- +
|c1 |c2 |
EEEEEEEE +------- +

| 10001 | 10001 |
| 10002 | 10002 |

+---m—- +---mm-- +

2rows in set (0.00 sec)

SRR

@ B8 7EGIERDS MySQLELAIE, TLAMEREX-Engine WBAEMESIE, tHTMRIETRISEGH
BEBSHERUEERBESYS.

=gl InnoDB X-Engine(£3l)

SHEE v U sync_binlog=1, innodb_flush_log_at _trx_ commit=1, async

MREFA SR, SAllanEE. S8E--

[ip] = UTC+08:00 -
EARPME O FEHFIT (Fik) KRS
e B¥ R gt
memtable @R {EZR 4 /jemallocH
xengine_arena_block_size SBAFEERGRENANESEN BHERE
B,
engine_batch_gro max_gro 5 - N
xengine_batch_group_max_g ESTKEBANEY, BHhiERi%
up_size
xengine_batch_group_max_lea N - N
tede aroneoh o TR A EERKERASHHIE, BHERE
er_wait_time_us
xengine_batch_group_slot_arra - = - N
EERK&ERKbatch X/, BiERE

y_size
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AliSQL # - X-Engined| £ = EIREERDS
331 B 5 B8 g
xengine_block_cache_size Eblock BEFHI KN, ATMEH
xengine_row_cache_size TEBERXN, REER
xengine_write_buffer_size EMemtable IR AKX/, AOJER
Miafe/E R
xengine_block_size W2 E#EblockK/M,
BHERIE
nE
. . . Fr&subtablefActive Memtable
xengine_db_write_buffer_size S —— AOE®
. . Fr&subtablefYActive
xe.:glne_db_total_wrlte_buffer Memtable/Immutable REER
-size memtable §95 K/NRE
SMEREEERHEEN, TN
. . . ’ g
xengine_scan_add_blocks_limit BlockCache thiyBlock( B . ATOEE
ZMemtableP iz REGEZ L H B
i xengine_flush_delete_percent_ B, M
compaction trigger xengine_flush_delete_record_t
riggerSHEM.
sk = R T
xengine_max_row_locks #SQLERS, BATLIHENTT IR
. .
i
xengine_lock_wait_timeout PEFENEE. AOER
BITREER

TRAX-EngineNETRSIER, BOUUELENAES.

=L e

xengine_rows_deleted

xengine_rows_inserted

xengine_rows_read

xengine_rows_updated

aX

MBRITEL,

SAITH.

T,

EMTH.

xengine_system_rows_deleted

xengine_system_rows_inserted

xengine_system_rows_read

xengine_system_rows_updated

3512 AX-Engine MR KRR IR E
X 5IZAX-Engine N R AR RBIFAN R,
3512 A X-Engine MR LK R HIEEURE ,

X 5|2 AX-Engine M RARKIEHARE .

39
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Z R ERDS

AlISQL #% - X-Engines|Z

b=t
xengine_block_cache_add
xengine_block_cache_data_hit
xengine_block_cache_data_miss
xengine_block_cache_filter_hit

xengine_block_cache_filter_miss

xengine_block_cache_hit

xengine_block_cache_index_hit

xengine_block_cache_index_miss

xengine_block_cache_miss

xengine_block_cachecompressed_miss
xengine_bytes_read
xengine_bytes_written
xengine_memtable_hit
xengine_memtable_miss
xengine_number_block_not_compressed
xengine_number_keys_read
xengine_number_keys_updated
xengine_number_keys_written

xengine_number_superversion_acquires

xengine_number_superversion_cleanups

xengine_number_superversion_releases

xengine_snapshot_conflict_errors

xengine_wal_bytes

xengine_wal_group_syncs

X

mBlock CacheifhlkE .
E#iEBlockdi i Cache R¥
EHEBlock B Miss k¥,
Filter BlockB9& iR # .
Filter BlockfImiss X,

Block Cachefy&{F et (data_hit +
index_hit) .

Z3|Block& R,
#5|Block miss )X,

Block CacheZ{fMiss k% (data_miss +
index_miss) ,

E45#9Block Cache Miss)R#,
EYEBHENFIH,
AMABlock Cache %,
Memtabledi 4R %
Memtable MissX#,
REZEMBlock#E.
KeyHIIEEURE .
KeyBIEFTRE .

KeyBIE NiRE

Superversion3| B EIERE ST,

SuperversionBiEFE X, H—/Superversionkt A

B RENEE

Superversionf5| BBBIRE, H— Superversion

BISI FHIRE OB MR EEE,

ERREELKEIT, EASnapshotmRAPEMmIREIR

.
RedoE£FTH.

Redo#1#T7GroupCommit 89X % .
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it e ax

xengine_wal_synced Redo HAESYnchHIREL .

xengine_write_other HEEHBMKED, fEAFollowerTAIRRANREL .
xengine_write_self EEZTAKED, fFALeaderTRIRRENIRE .
xengine_write_wal SRedoBEBIRE .

3.3. InnoDB/TokuDB/Myrocks 5|35k I X-

Engineg|E

RDS MySQL 8.037#%X-Engine5|%, X-EnginetJ AR EFNEIEES N, BREEEZEREA. XN
B4 InnoDB/TokuDB/Myrocks3| &4 # A X-Engine3| %,

BERiER

X-Engine 2 [ 2 = AN EXHESLIEOLTP (On-Line Transaction Processing) $iBEFM#SIZE., EA
B & #EEPolarDBIFM#SIE 22—, X-EngineBL ZHAEMEEARNNES VS RES, SERSH
SE. SIETREREE, KIEHERTVWSHA,; AREEANT—RENXRBEEERA, B3 T7THEEFH
mENME,

BEZHBEESNL:

e X-Engine3|ZERA M

e X-EngineR{ELK

@ HE AXESEESENIEEEINNoDB/TokuDB/Myrocks 3| % AX-Engine3|%, MEL
— NS, BIREEERDS MySQL 8.05L it B 1R1s ERIAEMESIZ AX-Engine, HEREBEQIETE
engine=xengine,

FigolsE InnoDB X-Engine(£:l)

BB

o MREFEFXAMNINNODBS|E, HBFBERFXLFHINRAREETRRUERIIESH2(E. HikAX-Engine5|E
BE=E&ASRE/NEREEXINEG10%~50%,

o FRAAR—HITRZN, EEENRESHHEREA, BEFLLVSZEHITERIE.

o FRAARIHITREIBE, HTEESVGRERL, BEVSEIERHITRE.

o EREML LIS RZH], BRAFTSOLREMMNE, WINEEEBHRE LISIE,

o 5| ZFiEE KIS default_storage_engineAxengine, XL RN SIZMAX-

Engine,

FEZW
e SC{IARDS MySQL 8.0 (R#Z/NiRA202002295% A F) B, BiUER T Z—, TEEESHIEA,

a1 > NH4ERA: 20201012


https://help.aliyun.com/document_detail/148404.html#concept-2364454
https://help.aliyun.com/document_detail/148402.html#concept-2364901

= HBERDS AliSQL l#% - X-Engines|2

@ #tBE ARNERSEN, SUUEESERAERGTHR. NRERE, BOUAHRASEE
HARAHFALR,; NMRRERE, RRELRRHIR. ¥HEESDARRKNERAE,

I ESES FERE FHERZIMNER .

HitERE: ERR HiEEEER: MySQL 8.0 CPU: 13

1024MB EAI0PS: 600

SEPATEIER: 02:00-06:00 i35 A rds.mysal.t.small

o HihiERE (FIINEH FIMYSQLS5.6/5.7) , BIURERTE".

BR—

HRAERSHERIREAX-Engine5|E, RAEEMADDLIEARMRSIE, SEREE, BLUUIESERT
B, #ELEMAEDMLEE, KRERNEERA.

1. BRRDSEEEZHE,
2. ENEAE L, EEIHIFREME.

WS=REE ~ R (T -

10007gh A5
B R () = 22 (===
| =08 o w1 sE =S (e
— W & (FE) = =R @&

i e

3. HEEHRSLH, BELFID,
4. EENSHEPELESHIRE.
5 EE LABENARIR, EEMysQL_8.0_X-Engine_S T AIR_FRIASHIER, RAEREME.

@ ®E WBERKEEIH, ERESBISHNAFERESRLEX-Engined|EER, BEFAERA

InnoDB35| %,
MR
o E
1BiRER: MySQL_B.0_X-Engine_SFIFERR_Ehihdzr . - o
= S5 200
BlEE 2 EEwRER: =
EEETE
EEEESL
ON ’
L [
1 7
. 1 Vs
. ,
’
SQLIFES -
= 1@
. R Vi

6. EiIDMSERRDSHIERE,
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AliSQL %% - X-Engine3|2 = HEERDS

7. ETUHE E75iEFSQLIEME > SQLED.

1B{E- HiEh =Y 253 =0
= ﬁg;ghmﬁ[ | MSSER L AT S m B miaE (Sies. THEEE) e FeEs--
=5 EnfEsoLEE (5
| HMIEEISOL 57 -
#F JiTFR e B #imts 508 om ~ 2 H#msaL v {7z
LB
1| SELECT
BEEsoLED
=]

8. ITIN TS HITHIR:
alter table <#iE&E&>.<& &> engine xengine;
B

alter table test.sbtest1 engine xengine;

BFERZ

WA RAERMNERPEIEEHRSDTS (Data Transmission Service) L REHRERHBRIFHLE, A
B SIRBI L.

@ B EEDTSEBKIENRASHRBIFIMNIELR . FUSEAEMSHEEREAMSOL,
¥ CreateiF ) A5 2 2B AX-Engine 3| . AE B T B HIBEEFHENX-EngineEXd,

1. TN TS RESHRLANAEREEHE,

i. BiEDMSERFRSLH,
i. ERNELAFERHEFR > SH.
Bl SQLEE{Ev HE
EERETNsE SRIERA iea e EhAR (et FRSER) I
BE sausn X
— Uk llines=
& miTFe) ¢ SQLBET HHEE: -
EEERE
1 show engines;
- Ftandth
HHEIEE
SRTELY ()
P AT = =)
iii. EEMESHES > SHEUEE.
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iv. ETERESHERENMEREAHNEA, BHRE, ERENRREPREYES,

@ 3B BWHETESEAGETESERTNSQLMAY RitR, 2T,

MESWES
EF(=E v = WHEREE#
BURE: iTERS: TRE ——
T R
TSR saL =& utfs w e
e
SHAS: | HEEEE EEE * £t

pra ol insertiFE&H (LISMABRES TnsertFOIBTSH)
sHE=TE (EETTTEESTY, B2FnER)
A

=R
v EETE ] gy VI BES

7 M e
EEHER

2. BEHREUNEREHMA, %InnoDBTokuDBIZK AAxengine,
EORE LGN KEY CHECKS
e EIrstrs iohEes el

sy 0

r

(*id"),
KEY 'k 1° (k')
ENGINE- InnoDB CHARSET-utf8;

3. Fi— N5 ELHIMZIERBIRDS MySQL 8.05Lf (M SERYIERX-EngineS¥ER) .
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@ B9  7EIEZRDS MySQLELHIEY, TTLAMEIR R BRIAIX-Engine S SR K18 EX-Engine Xy
BRi\EfES|E,

Sl InnoDB X-Engine(2l)

ISR ¥ sync_binlog=1, innodb_flush_log_at_trx_commit=1, async

IMRBEFRSHER, SOLISEEME. Z08--

HE UTC+08:00 -

®EXNE O FRFANE (5HA) EaRS

4. WITUTHSREREMPAS AL,
i. EiEDMSERHLA,
i. ENAELTERBIEARE> 8A.

BIEy SQLE{Fv

ErmEREEes, Thi=my Sl EHAFGAR (i, FRSEHE) Wids

=] salgn <

= BahErilliFzE
&P HiT(FE) O SOLisHET i -
IHEERE
FEtartl
IEEE
SCHTED (3R

BTHRE 2,

1 show engines;
2

iii. PEHIBES.
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iv. ETERESAREMHNEA, REFE.

XS CEERERCSY, SQL, ZIPHER) ¢ HEiRR

IR A sl v TiHTEE . BRBIFEES v

R : v

B O mesgss, ASoUTSRERND, SE—eiilis SEARE?

ot (Colfakepathi2765060_allsql | ([EEEETE0d frsl: 100MB. EERETIEF 0%

i

@ HE SARINETILLEE show create table <%4>; L MIARIIZAX-Engine,

F8) < squzii stk £ fuTithl #iEE:  sbtest -

1 show create table sbhtestl;

ol B SAERAR(1)

il [ Shtis - @ LauRs

Table | = | Create Table v
“k” int(11) NOT NULL DEFAULT 'O
¢ char{120) NOT NULL DEFAULT °

‘pad’ char(60) NOT NULL DEFAULT '',
1 sbtestl PRIMARY I\(Eﬂ(?'id‘).

)] ENGINE=XENGINE JDEFAULT CHARSET=utf8

EEERELhIER
FHREMAR © fHERESQLERRIMEERTEEE | MAEEFRIURERE. UBEEEIE | FHRGHETEEHTINS...

5. 8R0S MysQLIEfiE W E E S G REF N BRI E LM,
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EE TERSREER, BARESHNEWK.

oLt EESEERSTIE

P St Y ERHEDRL

MiTE

BAFRRE, BULEAHRBRERASRY, ABHTSQLREMENE, NIEEBREE LWSIIE,
Em sQqun X sQueo < 8A

F8) < sQusEr it B Tt $08EE:  sbtest - & EmESqQL v W

! show create table sbtestl;
select * from sbtest.sbtestl limit 16;

R T O () Ve e =i
FHEE VAT : FHAMBSQUENSNMIRRILE | S EERIGREE. BT  FHREH TR LIS TR0 .

e OFmEr OBe O Ewmnm [ SHiE -~ 8 SEEE [EEStEuLSIR]

id | » kiv| v | pad
1 1 o = | | | pes -} H T D B
2 2 | o
3 3
4 4
5 5 u
6 B
7 7
B 8 =
g 9
10 10

3.4. X-Enginet£ i ELIL

X-Engine i 855 InnoDBAAM, {BRFMAAITIEFinnoDB, EHAERENMEN L.
HRER

RDS MySQUIZ [ B = Bt 2% 51 ¥ X-Engine, #8ttinnoDB, X-Engine £ 28] 5 AN &R EEB R AL
ALEBHRKRBEEHNRNE, X-EngineFATERUNEMES, HESZSTDEHFE XN T ESNEIEEYS
Z, TXEiEMTLEX-Engine, InnoDB, TokuDBEI7EfEFF#SFIMEAE.,
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@ B X-EnginefyEEHAHER K FEERSIEETAERKEASNACM SIGMOD 2019,
VLDB2020#174i# Szl TRk F A S W USENIX FAST 2020,

Wi IR

i BIRDSSEHI M A& Ards.mysql.s3.large (44 CPU, 8 GBRTF) , FfE=i@A2TB,

X-EnginefF AL AInnoDB—3

(GB)

BESEE G

=8 G AxfLE

AR R (B Ry
Vo oo ,_:\.

Q‘Q

o

o ,_;J
Pt - o
A% o ¥ ¥ e

" " "
D ® S D
Fom s m R A oa -

PR
iLF&E (8A)

—& InnoDB X-Engine

L E 45514 BAInnoDBHIX-Engine724i& 3| & i B9 & = EEAIEIR .

M FMESIZERKIANRE, EASysBenchBIBINKREN, BRREI1TFARKICR, RBBN325KEH
BE7363k, TNHEETR, BERBENZIIGEK, X-EngineZ@ASANEKEE, HTENZESE

£, RERRXAINNoDBY58% ., MTFHERIERKEERKNIAS, X-EngineGEANEFME=ERE. HlW8
EE K ZiEEMINnoDBE# EIX-Engine/5, FZ=iE{XAInnoDB14%,

HTFEXEHFHINNoDBYSHRPREAREESE, NRABSESE, InnoDBNEFRZEESESRAZAIN
67%%Eh, BEAMRSKNIETRE, mEXWLS, UEREHAG, EEULEERRAERFNN10%, 8L
HFREES#E ML EEINNODB, X-EngineR— M RIMFMHMAT LN SN LLFMHSIZE,

Sysbenchillif &< :

DB AR B AD DB g
> 3‘\L“ }53’- 3%“ P A8 O{L— B

LI R B B B B B R |
N >
e \}_\ [ \:.'Q-

¥ My
hN P,
v o Iy ’\. f\.
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#InnoDBprepare#iEE
sysbench/usr/share/sysbench/oltp_update_index.lua\
--mysql-host=[RDS Ll & ]\
--mysqgl-user=sbtest\
--mysql-password=sbtest\
--mysql-db=sbtest\
--threads=32\
--tables=[32-736]\
--table_size=10000000\
--mysql-storage_engine=INNODB\

prepare

#X-Engineprepare #iB
sysbench/usr/share/sysbench/oltp_update_index.lua\
--mysql-host=[RDS SEHlli&EE £]\
--mysqgl-user=sbtest\
--mysql-password=sbtest\
--mysql-db=sbtest\
--threads=32\
--tables=[32-736]\
--table_size=10000000\
--mysqgl-storage_engine=XENGINE\

prepare

X-EngineFfi§ FrEH Lk TokuDB E (&

TokuDBE 2t 2IEMEEMEFAHNEIEESIE, EHAF LK EPerconaB {51 TokuDBR 4P, MHEX-
Engine 5TokuDBig LB ERNFEMEFHE, FRLAME =2 IS TokuDB| 2 EIEE X% EX-Engine 5|
=24

=Fo

TokuDBE R A A (Fractal Tree) , BInnoDBfERKIB+-treeMm S HEE S 7 i HIBENH FT R R E
BOBUIEIR, 8BS INNODBESMESER ., {BTokuDBEEX-Enginel4> E7FM#i&1t, MX-Engine@#
PAERBICROHBRX—MNE, EESEECZTEMNK, X-EngineSEI T L TokuDBERITZAEFFH .
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BE = BT LE
440
420
400
om 380 +
[}
360 +
340 A

320 4

300 -

TokuDB X-Engine
L]
m Disk usage
+FE RS BI{EATokuDBHIX-Engine 724 5| 22 B AR £ = B E IR .

PP IE32kE, FKRZKIER, KRETokuDBHX-Engine#> 3 5411 GBHN400 GBH#; & == /E, H
eI MX-Engine T LAE X TokuDB, #EBREMBEMAFME K.

Sysbenchillif s
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#TokuDBprepare#{iz
sysbench/usr/share/sysbench/oltp_update_index.lua\
--mysql-host=[RDS Ll &£ EB]\
--mysqgl-user=sbtest\
--mysql-password=sbtest\
--mysql-db=sbtest\
--threads=32\
--tables=[32-736]\
--table_size=1000000000\
--mysql-storage_engine=TokuDB\

prepare

#X-Engineprepare #iB
sysbench/usr/share/sysbench/oltp_update_index.lua\
--mysql-host=[RDS SEHil5E# &)\
--mysqgl-user=sbtest\
--mysql-password=sbtest\
--mysql-db=sbtest\
--threads=32\
--tables=[32-736]\
--table_size=1000000000\
--mysqgl-storage_engine=XENGINE\

prepare

X-Engine#; EF &9 Bihia{R S QPS

X-Engine T LMRIEEARAFMABIBEEAMENBERT, BELSEESANZE, UIHRBESFMERA.
FEFREMT:

. ;T;ﬁ)%?ﬁ%ﬂ‘]ﬁﬁ%%?@, BHREBESPEESNERERABNERD, HEANSEERERRHETE
o WE—RILRAERTHRRBERLV>FHEFHEA,

. ;iﬁﬁigl‘qﬂp,s%éﬁiﬂk%ﬁ%q’l"ﬁﬁ&ﬂ‘]%%ﬂﬁ*ﬂﬂ?ﬁiﬁﬁ{hﬁﬂiﬂ% (HRBESFETNTLEE
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LR A R B MBI N RE MR

1 0.9 0.8 0.7 0.6 0.5 04 03 0.2 0.1 0
Zipf factor

X-Engine

L EXX-Engine B H MRS &R B R E BRI MEAERR .

RIS ERT VAR EANFRXSGREBFHSRELONMANEE, SHMEE (Zipffactor) B, E2
NREASKPREEPHOAREIE, MARHEBPNSEIE, FRLLFRERER, BAQPSHEEES, WHNE
FSEIBXN QPSHIZ MR/,

BmME2Z, X-EngineDEFM#E. SERANARXER LS DL XIS HEASENSQLITUAZ SHIRNE
i, QPSLL¥ISFRmmARES2.718.
Sysbenchillif &< :

sysbench/usr/share/sysbench/oltp_point_select.lua\
--mysql-host=[RDS Ll &£ ]\
--mysqgl-user=sbtest\
--mysql-password=sbtest\
--time=3600\
--mysql-db=sbtest\
--tables=32\
--threads=512\
--table_size=10000000\
--rand-type=zipfian\
--rand-zipfian-exp=[0-1]\
--report-interval=1\

run

X-EngineEifj FEHEEHE S InnoDBE K #FFE
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MBRASEEHE (LEHRNRAMMARELIE) FAX-Engine, BfIFSHIERX-EnginefME8E (QPS
B TPS) E{KBR{EFInnoDB,

X-Engine 5 InnoDB gy BEXTEL

0t (QPS/TPS)

sysbench 454 iz

mlnnoDB = X-Engine
TEAEMIFE S5 5EHInnoDBIX-EngineF64 5| R B AEXT EL, @B LTI AL BMX-Engine5
InnoDB4 RERIR .

EAXZSHBOLTPESEAF D, i (oltp_update_index, oltp_write_only) f1m&E
(oltp_point_select) BIHITHZERS, X-EnginefEi XA LAYt AE S InnoDBEKIFE,

HFX-EnginefI D BEMIEME, X-EngineZEHTEEARNILE—RICRETHE—H, FSEAKXHD
ZANER, FrAX-EnginefI5EEZ# (oltp_read_only) MIFIZRIEA (oltp_insert) tEaELInnoDBEE
20

ERAm= (oltp_read_write) , X-Engine5InnoDBREEARIFE,
Sysbenchillif s
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#loltp_read_only Al
sysbench/usr/share/sysbench/oltp_read_only.lua\
--mysql-host=[RDS Ll & ]\
--mysqgl-user=sbtest\
--mysql-password=sbtest\
--mysql-db=sbtest\
--time=3600\
--tables=32\
--threads=512\
--table_size=10000000\
--rand-type=uniform\
--report-interval=1\

run

X-Engine 2 — M4 & 5InnoDBE, EREMMAIEEEAIRDS MySQLEMESIE ™= m., BHI, X-Engine
EERESTRE= EAFNITEIARE, AEBREEE. AEXZNCESEHREBERAZOLSE, RN
BRAR T MR A, REERIEMERELSTR, XFX-EnginefIiFHENBIES N -EnginefEt,

{£ AX-Engine

o MREEMAF, BEAX-Engine, EEMERDS MySQLSLH| B iEFEX-EnginefE ARKIASIE, FiFiES
WEI7ZRDS MySQLSZHI,

o MRMMBLEEEFARDS MySQLSES, 1BE#EAX-Engine, BEEMInnoDB/TokuDB/Myrockss|ZiEih
X-Engine3| %,
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AliSQL R#% - TIRE S¥IEERDS

4.1 8k
4.1. Thread Pool

AT REHRDSHREMRE, MERIRMLIEM (Thread Pool) I, BEENRIEFLE, EREXES
ENEN, ARELELERMERSIENESET.

n%

MySQLRRINNZRERAEARSERSER, SI/SENIUNE—MTRANERE., YEAENEEFER,

SEBRXENERRS, AENRRLRBAENEFARLSSBMEIRITRE.

B 2 ZRDSH &2t T AR LB SQUBERNM B R RFH L EHNG, HERBIARIEFEREEREM

i, ERDSHEEASERAHKBRATRLREFSHE. XEMNABOT:

o HREZBEHAIMER, KEBSEHMETHANLERYECSENTER, NBREERAETFLS
MAXEEEFXRK.

o RENSZSHANTH, EEBIFEANESHARANMER, SHEHEANESHHLEE, N
miRD>BERRS.

o ZRMAFEERNSQLEAESHMER, REXEEAMRENT. FRERAARRSH, HEE
&, BB, BERSRFLEBRENT.

o ZRMAFEREFASQLEAENBRBIMESR, HEERAHRHMNRE. XHFTUBERISHER
SQLEAIR AR HRER, SHENMREERSZAIA.

R iR R

SCH AR A JIRDS MySQL 5.6/5.7/8.0,

{€MHThread Pool
Thread Pooligit THI T =NE#, BUPAERFISHTEHR, FBEESRzsLs,

B A

EEAFEEENINGE. BE:
* ON
* OFF

EOAE: ON,

o

loose_thread_pool_en

abled @ g

o FR/XkMEEMINEERASHENT, FEERS
#thread_handlingi# 1784,

* ARE/XMERBINELTTERIH.

loose_thread_pool_siz
e

DENEKE, KiME: 4. KRB PHEABRREHISSNIAPHRITERE,
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2¥ B3

SMPARAFESEREZRENHE, RiME: 32, EREAEEETFEMNTSQLEANE
2, BEEAEEUTHRER:

e SQLEAIEEFHEI0;

e SQLEAIEERFESRER.

loose_thread_pool_ov
ersubscribe

&iflThread PooliR7S
B LB I T &< EifIThread PoolR7A:

show status like "thread_pool%";

P

mysql> show status like "thread_pool%";

+ ' +

| variable_name | Value |

+ + +

| thread_pool_active_threads | 1 |
| thread_pool_big_threads |0 |

| thread_pool_dml_threads |0 |
| thread_pool_idle_threads |19 |
| thread_pool_qry_threads |0 |
| thread_pool_total_threads | 20 |
| thread_pool_trx_threads |0 |

| thread_pool_wait_threads |0 |

+ t +

8 rows in set (0.00 sec)

SHIRBNT.
£ 3 i5EA

thread_pool_active_th B A E AR
reads

thread_pool_big_threa  ZRMPEENTERTANEZEN. SRTHEEEFEN. REEH. group by,
ds limitF N Eif)iEG.

thread_pool_dml_thre
ads

HEMDIERITOMLNEZES,
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B A

th d L idle th N .
. d’:a -POOLICIEINTE b= maEs,
th d L th _ . o
ds’ea -POOLANY_INTEA o s EE T B W MIR RS,
th d L total th .
read_pool total it wiemmaymmiEy,
eads
th d L trx_th _ )
ds’ea -POOLINCINIEd e T ESNAE.
thread_pool_wait_thre
ads

HEBPEESSHEI0. SSRIVEEH.

Sysbenchillliz

MTRABLEUNAFELENNMRENL. MIEERTUEBHEARMESHANBERTEEHENG
REMMS .

oltp_update_non_index oltp_update_non_index
90000 2500
80000
70000 2000
60000
50000 — Z2FE Thread Pool ‘%‘ 1500 w— ZZFE Thread Pool
" E
&, o000 = [2f Thread Pool %‘ 1000 = (2F Thread Pool
30000 3
20000 500
10000
0 0
32 64 128 256 512 1024 2048 3072 4096 32 64 128 256 512 1024 2048 3072 4096
Session #E Session F12
oltp_write_only oltp_write_only
180000 7000
160000 6000
140000
5000
120000
100000 —— FAThread Pool Z 4000 —— =AThread Pool
" £
a &
o 80000 = =M Thread Pool & 3000 e F2FH Thread Pool
60000 3
2000
40000
20000 1000
0 0
32 64 128 256 512 1024 2048 3072 4096 32 64 128 256 512 1024 2048 3072 4096
Session &8 Session $12
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oltp_read_only

180000
160000
140000
120000
100000

80000

QPs

60000
40000
20000

0

32 64 128 256 512 1024 2048 3072 4096

Session F&

oltp_read_write
160000
140000
120000
100000
80000

QPs

60000
40000
20000

0

32 64

Session 18

oltp_point_select

200000
180000
160000
140000
120000
100000
80000
60000
40000
20000

0
32

v
a
o

64 128 256

Session 12

4.2. Statement Outline

= I Thread Pool

s ZF Thread Pool

= I Thread Pool

= = Thread Pool

128 256 512 1024 2048 3072 4096

= ZXF Thread Pool

e ZF Thread Pool

512 1024 2048 3072 4096

Latency(ms)

Latency(ms)

Latency(ms)

oltp read only
16000
14000
12000
10000 m— ZZF Thread Pool

8000
e (5 Thread Pool
6000

4000

2000
et

0

32 64 128 256 512 1024 2048 3072 4096

Session F&

olip_read write
16000
14000
12000
10000 —— = Thread Pool

8000

e ZF Thread Pool
6000
4000

2000

0
256 512 1024 2048 3072 4096

Session #E

32 64 128

oltp_point_select

2500
2000

1500 = Zf Thread Pool

e ZF Thread Pool
1000

256 512 1024 2048 3072 4096
Session B2

128

EERED, SQLEGNHTHIZERRERE, SBBEERRE. MEZFAOptimizer Hintf]
Index HintitMySQLiE EHITitRI, % EFRAStatement Outline, it T7TTITHE (DBMS_OUTLN)

ETEREER.

CIE A
SEHIREAMT:

e MySQL 8.0
e MySQL5.7

IeewRit

Statement OutlineXiFE A MySQL 8.089FrEhint 28, HAINTESE:

e Optimizer Hint
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RBEREMhint3I R, 9 HGlobal level hint, Table/Index level hint, Join order hint%, ¥#i&i5
ERMySOLE M,

e Index Hint

RiBIndex Hint X B AEE#HTHE ., FEFESIAMYSOLE W
Statement OutlineE® N8

AlSQLAET—1EHE (outline) R¥Fhint, RESHHIAMOIRIZE, EREFHEIE, XERM
ZNEZBOHRESE:

CREATE TABLE “mysql’. outline™ (

“Id” bigint(20) NOT NULL AUTO_INCREMENT,

“Schema_name" varchar(64) COLLATE utf8_bin DEFAULT NULL,

“Digest” varchar(64) COLLATE utf8_bin NOT NULL,

“Digest_text’ longtext COLLATE utf8_bin,

"Type” enum('IGNORE INDEX','USE INDEX','FORCE INDEX','OPTIMIZER') CHARACTER SET utf8 COLLATE utf8
_general_ci NOT NULL,

‘Scope’ enum(",'FOR JOIN','FOR ORDER BY"','FOR GROUP BY') CHARACTER SET utf8 COLLATE utf8_general
_ci DEFAULT ",

“State” enum('N','Y') CHARACTER SET utf8 COLLATE utf8 _general_ci NOT NULL DEFAULT 'Y',

"Position” bigint(20) NOT NULL,

"Hint™ text COLLATE utf8 bin NOT NULL,

PRIMARY KEY ("1d")
) /*150100 TABLESPACE "mysql” */ ENGINE=InnoDB
DEFAULT CHARSET=utf8 COLLATE=utf8_bin STATS_PERSISTENT=0 COMMENT='Statement outline'

SHRBNT.
B e
Id Outline ID,
Schema_name BiEES.
Digest Digest_texti#fThashit B EIN64Z T MhashF/FE,
Digest_text SQLIEAIM4FE.
Type e Optimizer Hintdh, hint%XE KE{EAOPTIMIZER,

e Index Hintd, hint# & AEEAUSE INDEX, FORCE INDEXS,IGNORE INDEX,
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2¥ B3

NIndex HINtFERMH, SAMT=2:
e FOR GROUP BY
e FOR ORDER BY

Scope
e FORJOIN
FEREFRRAEZEENIndex Hint,
State AANZEER.

e Optimizer Hintth, Position®/RQuery Block, EAFFEHIOptimizer HintW%1
YEFZEI Query Block E, FFLA, PositionM1FE, hint{fEREEGNENNXRF
Position L+, Positiongi2/1.

e Index Hintd, Position®REXHME, tLEMIFE, hintfEBEENANE
L, PositionFi£ /1.

e Optimizer Hintth, HintRRZZEHEhint=Z/HFE, HE /*+ MAX_EXECUTION_TI
Hint ME(1000) */ ,

e Index Hintfh, HintRREIIZFMFIFR, FW ind_1,ind_2 .

g Statement Outline

AT EEMEEStatement Outline, AlISQLZEDBMS_OUTLNDRE X TANAMIZGEMN , 40358840
T

e add_optimizer_outline

#hNOoptimizer Hint, <M T:
dbms_outln.add_optimizer_outline('<Schema_name>','<Digest>','<squery_block>','<hint>','<query>');

@ 88 DigestfQuery (JRIASQLIES]) TIMMERE—, MEMESQuery, DBMS_OUTLNS it
EDigestfIDigest_text,

il

CALL DBMS_OUTLN.add_optimizer_outline("outline_db", ", 1, '/*+ MAX_EXECUTION_TIME(1000) */',

"select * fromt1 where id = 1");

e add_index_outline

#Eilindex Hint, $<WTF:

dbms_outln.add_index_outline('<Schema_name>','<Digest>',<Position>,'<Type>','<Hint>','<Scope>','<

Query>');
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@ 88 DigestQuery (RIASQLIES]) TILMERE—, MEMSQuery, DBMS_OUTLNS it
& DigestfllDigest_text,

e

call dbms_outln.add_index_outline('outline_db', ", 1, 'USE INDEX/, 'ind_1", ",

"select * fromt1 where t1.coll =1 and t1.col2 ="xpchild™);

e preview_outline

BE L Statement Outlinef91E)R, THFFHRIE, HSWMT:

dbms_outln.preview_outline('<Schema_name>','<Query>");

P

mysql> call dbms_outln.preview_outline('outline_db', "select * from t1 where t1.col1 =1 and t1.col2 ='x

pchild™);

+ e e Fommmmmmm e + + +-
| SCHEMA | DIGEST | BLOCK_TYPE | BLOCK_NAME | BLOCK | HINT

I

+ e oo + + +-

| outline_db | b4369611be7ab2d27c85897632576a04bc08f50b928a1d735b62d0a140628c4c | TABLE | t
1 | 1] USEINDEX (Cind_1) |

+ e R + t +-

1 row in set (0.00 sec)

e show_outline

RStatement OutlineENEPHFPHBER. HSUMT:

dbms_outln.show_outline();

P
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mysql> call dobms_outln.show_outline();

+ + R ---—+ t + +

_____ + - -+ -
[ID | SCHEMA | DIGEST [TYPE | SCOPE| POS | HINT
| HIT | OVERFLOW | DIGEST _TEXT |
+ + s --——+ + + +
----- + +--- + e

| 33| outline_db | 36bebc61fce7e32b93926aec3fdd790dad5d895107e2d8d3848d1c60b74bcde6 | OPTIM

IZER| | 1] /*+ SET_VAR(foreign_key checks=OFF) */ | 1] O] SELECT *FROM t1° WH
ERE “id" =? |

| 32] outline_db | 36bebc61fce7e32b93926aec3fdd790dad5d895107e2d8d3848d1c60b74bcde6 | OPTIM
IZER| | 1] /*+ MAX_EXECUTION_TIME(1000) */ | 2] O] SELECT * FROM "t1° WHER
Eid =? |

| 34| outline_db | d4ddcef634a4a664518e5fb8a21c6ce9b79fcch44b773e86431eb67840975b649 | OPTIMI
ZER| | 1] /* BNL(t1,t2)*/ | 1] 0| SELECT "t1°."id", "t2" . id" FROM “t1
T, Tt |

| 35| outline_db | 5a726a609b6fbfb76bb8f9d2a24af913a2b9d07f015f2ee1f6f2d12dfad72e6f | OPTIMIZ
ER| | 2| /*+ QB_NAME(subql) */ | 2] 0| SELECT * FROM "t1° WHERE "t1°."
col1” IN ( SELECT “col1” FROM “t2°) |

| 36| outline_db | 5a726a609b6fbfb76bb8f9d2a24af913a2b9d07f015f2ee1f6f2d12dfad72e6f | OPTIMIZ
ER| | 1| /* SEMIJOIN(@subql MATERIALIZATION, DUPSWEEDOUT) */ | 2| 0| SELECT * FROM
“t1° WHERE "t1° . "col1” IN ( SELECT “coll’ FROM "t2°) |

| 30| outline_db | b4369611be7ab2d27c¢85897632576a04bc08f50b928a1d735b62d0a140628c4c | USE IN
DEX| | 1|ind_1 | 3] 0| SELECT * FROM "t1° WHERE t1° . “col1” =

? AND 't1° . col2" =? |

| 31| outline_db | 33c¢71541754093f78a1f2108795cfb45f8b15ec5d6bff76884f4461fb7f33419 | USE INDEX
| | 2]ind.2 | 1] 0| SELECT * FROM “t1°, "t2° WHERE "t1° . col1 =
't2° . "coll” AND 't2° . col2” =?|

+ + R ---—+ t + +

_____ + + e
7 rows in set (0.00 sec)
X FHITHIOVERFLOWERBAN T .
2¥ 15 B3
HIT IgStatement Outline & AR EL.
OVERFLOW IltStatement Outline;2E#EIQuery blocksi8 M AR HIRE
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o del_outline

MR EMERDPHE —KLStatement Outline, W T:

dbms_outln.del_outline(<id>);

P

mysql> call dbms_outln.del_outline(32);

@ $8 WEMBROANFFE, RERBELOEE, HBTUEA show warnings; EEEER
EO
mysql> call dbms_outln.del_outline(1000);

Query OK, 0 rows affected, 2 warnings (0.00 sec)

mysql> show warnings;

+-mmmm oo +----- B +

| Level | Code | Message

o - A e e +

| Warning | 7521 | Statement outline 1000 is not found in table |
| Warning | 7521 | Statement outline 1000 is not found in cache |
R - E RRGCEEEEEEEEEEEE LR PR PR +

2 rows in set (0.00 sec)

e flush_outline

NRREERET FHoutlinefZStatement Outline, BEEitStatement OutlineEHEH. M
T:

dbms_outln.flush_outline();

el

mysql> update mysgl.outline set Position = 1 where Id = 18;
Query OK, 1 row affected (0.00 sec)
Rows matched: 1 Changed: 1 Warnings: 0

mysql> call dbms_outln.flush_outline();

Query OK, 0 rows affected (0.01 sec)

INEEM it
IgiFStatement Outline2FEWER, BN TRIAAGE:

o Eidpreview outlinei# T,
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mysql> call doms_outln.preview_outline('outline_db', "select * from t1 where t1.col1 =1 and t1.col2 ='x

pchild™);
+ b = e oo R + } +-
| SCHEMA | DIGEST | BLOCK_TYPE | BLOCK_NAME | BLOCK | HINT

I

+ e e Fommmmmmm e + + +-

| outline_db | b4369611be7ab2d27c85897632576a04bc08f50b928a1d735b62d0a140628c4c | TABLE | t
1 | 1] USEINDEX (Cind_1) |

+ e oo + + +-

1 row in set (0.01 sec)

o BHiE{ERexplain®EE&,
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mysql> explain select * fromt1 where t1.col1 =1 and t1.col2 ="xpchild';

B e Rt +---m--- + + o + + +---m--- + + +-----

CLTECE LT e e L CTELELE + + e + + L TTELELE + + +=m=e-
———————— +

| 1| SIMPLE |t1 | NULL | ref |ind_1 |ind_1]5 | const| 1| 100.00| Using where |
e +-mmme- + + Fommmmmm e + + +-mmme- + + +--=-
-------- +

1 row in set, 1 warning (0.00 sec)

mysql> show warnings;

+---mm- +---—-- e e

| Level | Code | Message

| Note | 1003 | /* select#1 */ select “outline_db".t1°."id" AS “id", outline_db’."t1"."col1” AS “col1’, outl
ine_db."t1°. col2™ AS “col2" from “outline_db’."t1" USE INDEX ("ind_1") where (("outline_db"."t1 . col1
“=1) and ("outline_db".t1"."col2" = 'xpchild’)) |

+o-mmmm- +------ e et

1 row in set (0.00 sec)

4.3. Sequence Engine
AliSQLiZ#t 7 Sequence Engine, E{RKIRNFIIENSERE.

Sequence Engine4}43

ERAUBIEERSGD, TLRETRPHLSER, ER/HARRATINLER—E, FARSREAPH
REEH, REBENE—ERELNS K, FANKEERAEARNINAE, FlNMySQLIZ4AY
AUTO_INCREMENT, Oracle. SQL Serveri2#tfSEQUENCE,

EMYSQLEIEED, MRLSFEHRE—E, FIUEMBH. BFEER, FHAUTO_INCREMENTHZ
ZEWRRARE, EXMFRNREZFRITD, UEERBNFRDAZE:

o [FF{EMApplicationsiEProxyR4ER, FEEKHRRARE, KEFHMARSEMT SNESNER
E.
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o FIEMBEEEIEMNRRER, EFEPEHRHYENEMRRE—ENEZE.

AliSQLig#t TSequence Engine, B 5IEMiIgIH %, RuTAEMBEEMEBBEENERSZ, HHRKR
FIESRE.

Sequence Engine3X¥l T MySQLEE 5| 2 /9ig i+ 0, ERENHENAERNENFMSIZE, W
INnoDBZ; & MyISAMERRFIFAMEIE, RIUENE=STHR (HlmXtrabackup) , FrkASequence
EngineV{X2—M2HE3IE.,

Sequence Engineifi3Sequence Handleri& i@ Sequencedt R, SEMNEXTVALERE . EFENERE
%, REERREENERYIESIZ, TNKRLNEIEHE.

AR R4

SEHIRR AT :

e MySQL5.6
e MySQL 8.0

{sE FH PR 1

e SequenceRAXFFFEFMjoinEiA,
e TILAfEF SHOW CREATE TABLE T # SHOW CREATE SEQUENCE 3EifialSequencefs#d, EAREEMER SH
OW CREATE SEQUENCE ifiaZi@x.,

o AZFERNEEISESequence3|¥, Sequence R RAEEI ¢lESequencel9iBEREIE.

tlZ&Sequence
tlZESequenceiE QT :

CREATE SEQUENCE [IF NOT EXISTS] schema.sequence_name
[START WITH <constant>]
[MINVALUE <constant>]
[MAXVALUE <constant>]
[INCREMENT BY <constant>]
[CACHE <constant> | NOCACHE]
[CYCLE | NOCYCLE]

SHERBNT,
B8¥ i EA
START SequencefiEIA{E.
MINVALUE Sequencef&/\E.

> MHERAS: 20201012 66



AliSQL R#% - TIRE S¥IEERDS

2¥ B3

SequencelIERKI{E.,

@ pE MEBEESMNOCYCLE, HARAEESRNTEE:

MAXVALUE ERROR HY000: Sequence 'db.seq' has been run out.
INCREMENT BY SequencefF i,
CACHE/NOCACHE FFRRN, ATHEZE, TJURERANER, ENRBIIMNER, EFANE

2EK.

xmSequencelIRARTE, BREAFMMINVALUEEFFIE, BVE:

CYCLE/NOCYCLE e CYCLE: fifF;
e NOCYCLE: R#ifF.

=l

create sequence s
start with 1
minvalue 1
maxvalue 9999999
increment by 1
cache 20

cycle;

ATREMySQL DumpIEMR AN, EBoJLUERSI—FelESequence %, BIEI#ESequencekFFf
BA—TBRICR. REWMT:

67 > MA4hRA: 20201012



= #BERDS AlisQL % -

CREATE SEQUENCE schema.sequence_name (
“currval® bigint(21) NOT NULL COMMENT 'current value',
“nextval’ bigint(21) NOT NULL COMMENT 'next value',
“minvalue’ bigint(21) NOT NULL COMMENT 'min value',
“maxvalue” bigint(21) NOT NULL COMMENT 'max value',
“start” bigint(21) NOT NULL COMMENT 'start value',
‘increment’ bigint(21) NOT NULL COMMENT ‘increment value',
“cache’ bigint(21) NOT NULL COMMENT 'cache size',
“cycle” bigint(21) NOT NULL COMMENT 'cycle state',
‘round’ bigint(21) NOT NULL COMMENT 'already how many round'
) ENGINE=InnoDB DEFAULT CHARSET=latin1

INSERT INTO schema.sequence_name VALUES(0,0,1,9223372036854775807,1,1,10000,1,0);
COMMIT;

SequenceENE

HFSequence2EZHENSIZRREFEEN, RULEIEHCIZEESOEFINARKANSIZR, KA
T:

SHOW CREATE [TABLE|SEQUENCE] schema.sequence_name;

CREATE SEQUENCE schema.sequence_name (
“currval® bigint(21) NOT NULL COMMENT 'current value',
“nextval’ bigint(21) NOT NULL COMMENT 'next value',
“minvalue’ bigint(21) NOT NULL COMMENT 'min value',
“maxvalue’ bigint(21) NOT NULL COMMENT 'max value',
“start’ bigint(21) NOT NULL COMMENT 'start value',
‘increment’ bigint(21) NOT NULL COMMENT '‘increment value',
“cache’ bigint(21) NOT NULL COMMENT 'cache size',
“cycle” bigint(21) NOT NULL COMMENT 'cycle state’,
‘round’ bigint(21) NOT NULL COMMENT 'already how many round'
) ENGINE=InnoDB DEFAULT CHARSET=latin1

&Hif)igi%
SequenceZFHINERIBEINT:

SELECT [nextval| currval| *] FROM seq;
SELECT nextval(seq),currval(seq);

SELECT seg.currval, seq.nextval from dual;

SAYRRA: 20201012



AliSQL R#% - TIRE S¥IEERDS

4.4. Returning

AlisSQLiZfitreturningI i, X¥FDMLEAREIResultset, FIfE#t T THEE (DBMS_TRANS) {EFRik
RBERA.

BERER

MySQLEEGIHITE RIREE S =% Resultset, OKFIERR, $¥IDMLiE4]RE R ZO0KHERRIRZ,
HpaEZMSR, ABCRSEHE. BERSISHST, MITINSERT, UPDATE, DELETEX##HDML
BOE, HIARBESELECTEAHAICRAE, UHTETROLUSLE, ATHL—REFPIHENRSHEN
32 H, returninglgEZ#5EHADMLIEM/FiR[EResultset,

AR R4

SEHIRRA A RDS MySQL 8.0,
Bk

DBMS_TRANS.returning(<Field_list>,<Statement>);

SHRIAMT.
B L
Fiold list HRWEETRR, SPPRUENES () #IHR, XHEPFENTRRES
- (*) , RRBBTHERERESRIE,
Statement HITHIDMLIES], Z#FINSERT, UPDATE. DELETE,
RS

dbms_trans.returning() AREFHIEG, SRIBEOMLIBAIRERES LT, FRESFTEEANRR
HELR.
INSERT Returning

£+ 3+ INSERTIES], returningiREFEAFEPHNIERHNS.
il
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CREATE TABLE 't~ (
“id” int(11) NOT NULL AUTO_INCREMENT,
“col1” int(11) NOT NULL DEFAULT '1',
“col2” timestamp NOT NULL DEFAULT CURRENT_TIMESTAMP,
PRIMARY KEY ('id")
) ENGINE=InnoDB;

mysql> call dbms_trans.returning("*", "insert into t(id) values(NULL),(NULL)");

+----+ + +

| id | coll | col2 |

+--——+ +
[ 1] 1]2019-09-03 10:39:05 |
| 2] 1]2019-09-03 10:39:05 |

+

2rows in set (0.01 sec)

@
o WR&HIEAField_list, returning$$;&[EIOKE;ERRIRI .

nmon

mysql> call dbms_trans.returning("", "insert into t(id) values(NULL),(NULL)");
Query OK, 2 rows affected (0.01 sec)
Records: 2 Duplicates: 0 Warnings: 0

mysql> select * fromt;

B B G EE L P +
| id | col1 | col2
oo B LT E L +

| 1] 1]2019-09-03 10:40:55 |
| 2] 1]2019-09-03 10:40:55 |
| 3] 1]2019-09-03 10:41:06 |
| 4] 1]2019-09-03 10:41:06 |
e GG LR R +

4 rows in set (0.00 sec)

o INSERT ReturningRX#F insert values FoTXBUIEE, 24U createas . insertselect FER
BN R3ZH

[LATH

mysql> call doms_trans.returning("", "insert into t select * fromt");

ERROR 7527 (HY000): Statement didn't support RETURNING clause
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UPDATE Returning

#3JUPDATEIEf], returningiZEEHEHIER.
=l

mysql> call dbms_trans.returning("id, coll, col2", "update t set coll = 2 where id >2");

+----+ +

| id | col1 | col2 |

+---—t
| 3] 2]2019-09-03 10:41:06 |
| 4] 2]2019-09-03 10:41:06 |

+----t +

2rows in set (0.01 sec)

(@ B3 UPDATE Returning R %152 & UPDATEE],

DELETE Returning
$+¥IDELETEIES], returningiREI#HMREIER.

P

mysql> call dbms_trans.returning("id, coll, col2", "delete fromt where id < 3");

+ +
| id | col1 | col2 |
+----+

| 1] 1]2019-09-03 10:40:55 |
| 2] 1]2019-09-03 10:40:55 |

+

2 rows in set (0.00 sec)

71
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5.1 5

5.1. Fast Query Cache

£33 FEEMySQL Query Cache IR E, MER#ITEFR LM, HHFast Query Cache, HEBH
MRS HIEET AN,

BiRRH

SLEIRRA AMySQL 5.7 (R#Z/\iR4202003318( LA L) .

HRER

EFif#E7F (Query Cache) EATRESEHAMEMIMN—MEERE, HEABEER: WTFE8MFAEML
NERIEG, BEENEREHTERF, STAEASPH, BEEMNEETRENNNEREERDE, FEEL

ASQLBAHR., M. HITSERERE, EUPHACPURBERLIEEAMENEIR, R—HIEEITANE
Ao

MySQLE4Query CacheFEiRIHHISLI L FHEER S EiA:
o HEALERE, ASHKBERT, AL USHERRETE.
s REFEERE, AFANARRHADKRARE, EXRFRHE.
o HEREFHPXRRAN, HELRABREZSHATERK.

HFALERE, MySQLE4Query Cacheil@BEEI/ZNA, ARMRAIMYSQL 8.0, EVHILLINAE, FE
ZHEEFEB\IQuery Cachei## {TEMIRHM SN, BRTULENNEE DR

o MUFHKRIEH
BHEBHESNE, REXHNG, EMRTALHRTHNERLSEE, EBRSFASKNLTEREN,
RIEBHEHR THIMERE.

s MURAEERE

BHAERSENS, RAEMRENHSAESENG, REDKERNRE, RIEAFHESHA
£,

o RIETENH
NSENEFFAEX, THEAREFERE, BASPREENESEESSHSTHOMERERETE.
B E&Query Cache, Fast Query CachetLAEARBNYSHERBOAE, RS EiMHEE.

FBFast Query Cache

Fast Query Cache ZFERE—EENHNEAEEIRIFHME, TJaEEEF{EInnoDB Buffer PoolfN7E
ziE, BESANEZTERHELQuery Cache, Fast Query Cache BRI TFEIEMIXMER, MUNRRME,
L EBiEFFELInaE,

T4 RE LR

EHREBET, £3IMEHQC-0FF (XFQuery Cache) . MySQL-QC (F/EMySQLE4Query Cache) 1
RDS-QC (FF/SFast Query Cache) BIQPS,

o Mt IFIE: 44%8GB JHZE B s
e MiZTH: Sysbench
o HEE: 250MB (253k3%E, FiKkF400005%iCR)
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e HR1: 2P (RiF)

Wi 47 |/ ASysbench oltp_point_select, AIPREIFEER LNHE (point select) , ¥§Query
CacheigA512MB, AEFEATFUXHIEE, EERPRETII%LUL, TEXEFRAHLE THMEERAK
%0

2&fap (Rig) QPS

HEH QC-OFF MySQL-QC (#HttQC-OFF#2F) RDS-QC (#8LLQC-OFFi2F)
1 7947 8771 (10.38%) 9196 (15.72%)
8 61685 65686 (6.49%) 74603 (20.94%)
16 102800 73027 (-28.96%) 141856 (37.99%)
32 102222 60567 (-40.75%) 199209 (94.88%)
64 110230 60216 (-45.37%) 218456 (98.18%)
128 111274 62844 (-43.52%) 223885 (101.20%)
256 109978 63832 (-41.96%) 218692 (98.85%)
512 107379 64866 (-39.59%) 211062 (96.56%)
1024 102610 62291 (-39.29%) 198787 (93.73%)
OLTP_POINT_SELECT
250000
200000
150000
100000
=tk I okl of ol o
S I i
1 8 16 32 64 128 256 512 1024
#QC-OFF mMySQL-QC mRDS-QC

@ B\ WRERET, EREHRNFERT, MySQLEEQuery Cachedt & RbI it A8 H I B K18
EfE{E, Fast Query CacheEENMHATRTEMRERK, RENEBRE—EHQPS,
o HR2: BSHPX (RiF)

ik % & A Sysbench oltp_read_only, AP EFEESKICRIEEEE, $$Query Cacheig B
512MB, REAEM KRR, SPXRTLUAZIS0%L L, XNFEXTRARAHE FHMEREANE.

mianth®E (RiE) QPS
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HEH QC-OFF MySQL-QC (#HLLQC-OFF#RF) RDS-QC (#HtLQC-OFF#EF)
1 4944 6467 (30.82%) 6860 (38.77%)
8 28195 28651 (1.62%) 42720 (51.52%)
16 35292 31099 (-11.88%) 63227 (79.15%)
32 34067 27610 (-18.95%) 63133 (85.32%)
64 35706 27518 (-22.93%) 70556 (97.61%)
128 36303 27733 (-23.61%) 74146 (104.24%)
256 36386 27738 (-23.77%) 75550 (107.64%)
512 36083 27398 (-24.07%) 74317 (105.96%)
1024 35077 26861 (-23.42%) 71205 (103.00%)
OLTP_READ_ONLY
80000
70000

60000
50000
40000

@ iueg

30000
= L 00 A
10000
o mHAN
1 8 16 32 64 128

= QC-OFF mMySQL-QC

{6, Fast Query CacheMJMRENISRMiRF, REHAEBRE—ESHQPS,

o IfR3: RHhE (Rix)

256 512

WRERET, BEHRKHEM, MySQLESQuery CachefdAEH I A B B9

1024

M35 | A Sysbench oltp_read_only, BHIGEFREISKICRHABEEE, %¥Query CacheiZ By
RO[FI10%ER, AEAERNSSREFINASEKN, Rl
fi, XNEFBEXTRRAHETHMERBREE.,

16MB, RFBHEFERE, £FH

fRésch= (Rik) QPS

HEH

1

8

16

QC-OFF

4944

28195

35292

MySQL-QC (#8ttQC-OFFi2H)

4727 (-4.38%)

22542 (-20.05%)

24064 (-31.81%)

RDS-QC (#HELQC-OFFi2H)

4917 (-0.54%)

27897 (-1.06%)

34625 (-1.89%)
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HEH QC-OFF MySQL-QC (#8EtQC-OFFi2#t) RDS-QC (#LLQC-OFFigH)
32 34067 21330 (-37.39%) 33592 (-1.39%)

64 35706 19791 (-44.57%) 35571 (-0.38%)

128 36303 19519 (-46.23%) 36055 (-0.68%)

256 36386 19168 (-47.32%) 36243 (-0.39%)

512 36083 18420 (-48.95%) 35679 (-1.12%)

1024 35077 20168 (-42.50%) 34595 (-1.37%)

OLTP_READ_ONLY

40000
35000
30000
25000
20000
15000
10000

5000

, NN
1 8 16 32 64 128 256 512 1024
= QC-OFF mMySQL-QC = RDS-QC
@ ®E WRERET, MySQLELQuery CacheMIMAEREHE, £S5 HI T EIE50% KM 4EH

%, Fast Query Cachefit TR RIHR, HBHERKZHIE2%LUA,

e E4: EERE

i 1% = A Sysbench oltp_read_write, EMNEFHEHENRNEFRIE, TLUARNEFEELRL TR
KA, SENERRESREFNEHNEK, BLLattBRREIMEEE, INFEXTIABHETHMLER

RWEE,
EEREQPS
HEH QC-OFF RDS-QC (#HLLQC-OFFiZF)
1 4188 4199 (0.27%)
8 21587 21263 (-1.50%)
16 26224 25956 (-1.02%)
32 27887 27741 (-0.52%)
64 29852 29426 (-1.43%)
128 30024 29724 (-1.00%)
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HEE QC-OFF RDS-QC (#HLLQC-OFF#EFt)
256 29835 29615 (-0.74%)
512 29525 29683 (0.54%)
1024 29905 29512 (-1.31%)

OLTP_READ_WRITE
35000
30000

25000
20000
15000
10000
5000
, NN
1 8 16 32 64 128 256 512

1024
m QC-OFF mRDS-QC

@ #EE MFERBR, Fast Query CacheZEESRAHE TASHIMIT SHIMEEIIE, Bk
RERIMIZHITE2% LAR

S iEis ™

EEGEREXNBEBNERT, FIIMERASQL_CACHEXEZ M IEELXF B Query Cache, TS REIE
B9 i AT RE AL . #E T RIEXIFast Query CachelIfER{E— L4 FEi5HH8 ,
o EHIHRIEE
o Fast Query CacheXEBHNZRSITEMFILLE, BNEEZSELNBRTHE, HEERASQL_CACHE
XBZHMESEONERAE. NIRESEL, EOEREEME, TEILIM2% ARBIHEER
.
o FF/GFast Query Cachef i REM B IRANMEFHPXEEEX. E2BFBHEINESINnoDB Buffer
PoolffhE (pE=1-
Innodb_buffer_pool_reads/Innodb_buffer_pool _read_requests) , MRHBPREF80%, MR
BiNFE. BB LUEIETABLE_STATISTICSEEERAFIMNESL, MiESLEHREDS
SQL_CACHEx{#= R X FF/5Fast Query Cache, EFifJTABLE_STATISTICSERiF& W Performance
Insight

o ZFFEMAR (query_cache_type)
Fast Query Cachese 2R IR &£ Query CachefER A%, Ti#Eidquery_cache_typeZSHisHIE=E.,

283 & ]
OFF ZRIAE, ZFFast Query Cache,

fEFFast Query Cache, TiEiESQL_NO_CACHEX# = Btid 5%

ON
=

query_cache_typ
e
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o & WA

DEMAND ARIEHFast Query Cache, T[i@idSQL_CACHEXEZHF.

query_cache_typeSHZHI/ERER, APULMRBEEXIVSHSHTRITLE, BSLUTREN:
o WFEHME. BELELERiESQuery CacheliiF 2, ¥ query cache_type2/Fi& & JOFF,

o WFHBWER/M. HAEXLULREE. FPRESNFHS, tTliEquery_cache_type2FiZEA
ON,

o WFHBWERK. HABEXAEE., FPRELERENFHS, ti¥query_cache_typeiREA
DEMAND, {X3t#5EMIESG), ®iFSQL CACHEX#={EMFast Query Cache,
o ZIFX/IN (query_cache_size) i&&

query_cache_sizefISQLEREX, MEEFPEROASRICRNES, EFUETERREENH
Z. MRSQLPAREETEENE, TS RLATIIERiIFEEIEEMNquery_cache_sizefIX &,

o MIXIFER: 4#%8GBIHZESLHI (innodb_buffer_pool_size=6GB)
o MiXTH: Sysbench
o ¥IEE: 10GB (1003k%, &3KF4000005%ICR)

ik % = A Sysbench oltp_point_select, 643 % . Special$f (20%#m) . MiXAR
query_cache_size K/NF FiEgERIR I, ME LANEESE, 2EERENEILA/NA2.5GB,

FREEFQPS

query_cache_siz

T QC-OFF RDS-QCHfh =& RDS-QC (#HLEQC-OFF{EFt)
128 104473 45% 110483 (5.75%)
256 104473 72% 128297 (22.80%)
512 104473 82% 137153 (31.28%)
1024 104473 84% 133624 (27.90%)
2048 104473 87% 125766 (20.38%)

¥Fquery_cache_sizef9ig &, TTASMATEIN:
o HHBITMEREAX/I, query_cache_sizeT[LAIRE A 20% * HREKXN .
o BLEHEMTEEREX/N, query_cache_sizeT A& E A 20% * innodb_buffer_pool_size ,

o HTFAHELEAEMR, #ilquery_cache_sizeflinnodb_buffer_pool_sizeE#H A%, B %LFlRNEFE
go

5.2. Binlog in Redo

Binlog in Redol BE{EE E SR X P KEBinlogI BEH S A EIRedo Logth, MM HBIVRNE, REWIE
BETERE .,

R iR S
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SCHIRRAAMYySQL 8.0 (% /NRA202004308, LA L)
ERiER
EMySQLX BV SHRP, ATISHEENTS, FSRINSAXREF MABinlogHlRedo Log, Bl
TR SHEHARNIZRER:
sync_binlog = 1;

innodb_flush_log_at_trx_commit = 1;

HFSNESERSMHMEHITHIRI/0EE, E#ABinlogEA T Group CommitBA XA FHI/OFZFAM
E, BRRX/OZFFNARRENE, XNESLENYE, HEAZEFEMHN, YNSEHE. I/OEHN
WEEHERERNHRESHEREN, YHAEFRBH/OAHNBERLAEE, KMALENTERE
EERXNAFENHELHRA, HENEERE.

ATRESESEIHZE, AlSQLE gt TBinlog in Redo#lfl (iREES# persist_binlog_to_redo =

on FB) , IEESEXNEBInlogABEE L EAEIRedo Logth, HEFRRE, FEEISRedo LoglF

FR@ED, N> — RN HEZEERME, MBinlogXHMNRARSNAR, ARRNEZERBENRESR
HEh., EREERR, RASARedo LogPHIBinlogA A K43TBinlogX . BFMD T —IXI/ORIE,
HREREI TR, MANEZENESE, FEBinlogXHREFXHNRML, RAMBERT XEREERMHKE
ERBHHFROXMEES (fsync) BN, HREATXHREHMERE.

Binlog in RedoM) A A 2% & BinlogifE®, EFBinlogMEHRE=FIRBASBEMHMN,
BHNaE

e persist_binlog_to_redo

Binlog in RedoI1§t %, 2B RATE, BUE: onFHoff, BRASHINEN, FEEESLH,

@ il MAEEIRE persist_binlog_to_redo = on ENTIIEZ{EMBinlog in RedoligE, REE(E
MEMSH ( sync_binlog=1 BHEK) .

e sync_binlog_interval

BinlogRHRENER. ERRAKLTE, 4 persist_binlog_to_redo = on &R, BKINME: 50, Bf:
EW (ms) , BEERKNENT, BRASHIANER, FEESHI.

% BE & 7770 i

o MIXIIE
o MRS ER: FMEZ=RECSHI
o RDSLHIFMAE: 32#%. 64 GBRTF. ESSDH=#&E
o XHIXB: SUMAIK (BESHAXAREEEH)

o 5 A1
{ERAKSysbenchWERGIIT:

o oltp_update_non_index
o oltp_insert
o oltp_write_only
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o MiXFR

o oltp_update_non_index

F/EBinlog in Redo/s, QPSERHEGRTRARE, LRERIE.

oPs

Latency(ms)

5

4

3

80000
oltp_update_non_index

TO000

W persist_binkog_to_redo=off
BO000
H persist_binlog_to_redo=on

30000
20000
10000 ‘
. wll
8 16 32 84

1

oltp_update_non_index

W persist_binkog to redo=off

w persist_binkog_to_redo=on

128 256 512

2
[i]
1 16 32 64 128 256 512

79
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o oltp_insert

F/EBinlog in Redo/5, QPSERBHEAGRTRAZE, TRBRIE.

oltp_insert

TOO00
W persist_binlog_to_redo=off

E0000

B persist_nlog_to_redo=on
50000
40000
30000
20000
R ‘

[ —
8 16 32 64 128 256

QPs

1 5§12
B v
oltp_insert
7
W persist_hinkog_to_redo=off
B persist_binkog_te_redo=on
5
g
4
[ =
-
33
2
'L L L
o
1 a8 16 3z 64 128 256 512
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o oltp_write_only

FF/EBinlog in Redo/5, QPSERBHERGRTEMRREF, TRBRIE.

200000 .
oltp_write_only
180000

W persist_binlog_to_redo=off
160000 persist_banlog_to_redo=on
140000
120000
100000
BODOO
G0000
40000
20000 I
—
8 16 32 64 128 256 512

1

oPs

oltp_write_only

W persist_binlog_to_redo=off

persist_binlog_to_redo=on

Latency(ms)

ra

mhkkl ] I I
1 ] 16 32 64 128 256 512

o Binlog Fsync) R #xt Lt
F/EBinlog in Redofs, Binlog fsynch R ¥ K IR,

Binlog Fsync Comparison
1600
1400
1200
1000

800
600 W persist_binlog_to_redo=on

fsyncls

400 persist_binlog_to_redo=off
200
o N [ [

oltp_update non_index oltp_insert oltp_write_only

HUREGE

e oltp_update_non_indexfloltp_inset RAAZREAFEF, FFHRRXH L, Moltp_write_only& S
LiEAIES (21 UPDATE, 11DELETE. 1/INSERT) , #ttoltp_update_non_index#l
oltp_insert, EFRIRHKL, Frlloltp_update_non_indexfloltp_insert it &EFR i tb
oltp_write_onlyEAEE .,
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o E{ETF2563H 40, Binlogin RedolfRETILABA BIR FHEREFIFRIREEIR . N E X SHBXIRERHREK
i, Binlogin Redo R EE.

¢ Binlog in RedoM1 8¢ F B IE & KIEME{EBinlog fsyncHRE, TTLARFHXHRFBIMERE.

5.3. Statement Queue

AliSQLIg it 7 & 3B B9 HEBAINEI, SBEQHTHEH, RELTHETHRPREG (FIMNEEHRR
17) BE—MERHEA, MO PREOFHE.

HIGE{-'-E

MySQLIIRSZEMSIZEEBAHANTEIED, ERSETHNAS EEESI/EP;E ﬁURDTDMLlEEIEP ==
PUPRIEEER, InnoDBHESZHFNRMERER TR, MBRBFAHIERITHITHEEREE, SEBUPR
LR E, REeFHESHEHANIEMMER., AlSQLIZ#tStatement Queuemﬁu, “'éﬁBiJﬁ&‘)'iP?é?F
#H. BMIRELAIMRE.

CIE s

SLHIRRAIN T :

e MySQL 8.0

e MySQL5.7

MR
ERITHITHRUPDATERN S TN, ALLREENMYSQL, AlLSQLEZEAEHNIET.

xE
ALISQLIZ# T RN L &R E GE TR EEM KN :

e ccl_queue_bucket_count: RN E. BUETE: 1~64; EKINE: 4,

e ccl_queue_bucket_size: FER—MEAFNHLE ., BUETEE: 1~4096; ERINE: 64,

D

@ 8 EITIAERDSESIAEKEEE, #EESDREINSH.

\!

&

AlSQLXZ F P hintiE ik :

e ccl_queue_value
RIEE#Thashs# .
B

/*+ ccl_queue_value([int | string)] */

il

update /*+ ccl_queue_value(1) */ t set c=c+1 where id = 1;

update /*+ ccl_queue_value('xpchild’) */ t set c=c+1 where name = 'xpchild';

o ccl_queue_field
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RiEwhere R4 P HF R IE#Thashs3 4.
BiE:
/*+ ccl_queue_field(string) */
i
update /*+ ccl_queue_field("id") */ t set c=c+1 where id = 1 and name = 'xpchild';

@ B8 ccl_queue_fieldiE% D, whereRURTHFETE (REEZR EREARN. it
8F) N-xiEg, HFE-tEENENEXMERFHEFFE.,

#0
AlISQLR A NMEOE FE&EifStatement Queue ik Z:
e dbms_ccl.show_ccl_queue()

Hif Y4 FiStatement Queuedk7.

mysql> call dbms_ccl.show_ccl_queue();

+------ - - + + F--- +

[ID | TYPE | CONCURRENCY_COUNT | MATCHED | RUNNING | WAITTING |

+ommmm- e e + + +--- +
| 1] QUEUE] 64] 1| 0| O]

| 2] QUEUE] 64| 40744| 65| 6]

| 3] QUEUE] 64| 0| O] O]

| 4] QUEUE] 64| 0| O] O]

B e e + + $--- +

4 rows in set (0.01 sec)

SEGRBENT.
B i
$ONCURRENCY_COUN ——
MATCHED P HN RS E .
RUNNING HAHEANEE.
WAITTING HESEHNEE.

o dbms_ccl.flush_ccl_queue()

BEATFPHEHE.
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mysql> call dbms_ccl.flush_ccl_queue();

Query OK, 0 rows affected (0.00 sec)

mysql> call dbms_ccl.show_ccl_queue();

+--m--- +-mmmme- e + t e +

[ID | TYPE | CONCURRENCY_COUNT | MATCHED | RUNNING | WAITTING |

- - e + + Hommmmmmem +
| 1] QUEUE] 64| 0] o 0]
| 2| QUEUE] 64| 0] o 0]
| 3] QUEUE|] 64| 0] o 0]
| 4| QUEUE| 64| 0] O 0]
R e eSS EEEEsS B e e e + + R S s +

4 rows in set (0.00 sec)

3t

HEBETRKOMBVSKBRER, Statement Queuet] LIRS
EREE., TXEHASysBenchflupdate _non_index 6l {TiE TR,

o MiXIFE

o MiXELES

CREATE TABLE “sbtest1” (
*id” int(10) unsigned NOT NULL AUTO_INCREMENT,
“k™ int(10) unsigned NOT NULL DEFAULT '0',
"¢’ char(120) NOT NULL DEFAULT ",
“pad” char(60) NOT NULL DEFAULT ",
PRIMARY KEY ('id"),
KEY “k_1" (°k’)

AliSQL W#; -

HITELNSEY, B

) ENGINE=InnoDB AUTO_INCREMENT=2 DEFAULT CHARSET=utf8 MAX_ROWS=1000000;

o MiXiEa

UPDATE sbtest1 SET c="xpchild' WHERE id=0;

SAYRRA: 20201012
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o MK B

./sysbench

--mysql-host= {$ip}

--mysql-port= {$port}

--mysqgl-db=test
--test=./sysbench/share/sysbench/update_non_index.lua
--oltp-tables-count=1

--oltp_table_size=1

--num-threads=128

--mysql-user=u0
o MididiE
i. EL&EINStatement Outline,

mysql> CALL DBMS_OUTLN.add_optimizer_outline('test', ", 1,
' /*+ ccl_queue_field("id") */ ',
"UPDATE sbtest1 SET c="xpchild' WHERE id=0");
Query OK, 0 rows affected (0.01 sec)

ii. @EStatement Outline,

mysql> call dobms_outln.show_outline();

+

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
+
+

| ID | SCHEMA | DIGEST [ TYPE | SCOPE|POS | HINT
| HIT | OVERFLOW | DIGEST_TEXT |

| 1]test | 7b945614749e541e0600753367884acff5df7e7ee2f5fb0af5ea58897910f023 | OPTIMIZE
R| | 1] /*+ ccl_queue_field("id") */ | 0] 0| UPDATE “sbtest1” SET "¢’ = ? WHERE "id" = ?

1row in set (0.00 sec)

ii. IiEStatement Outline4%y.
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mysql> explain UPDATE sbtest1 SET c="xpchild' WHERE id=0;

| id | select_type | table | partitions | type | possible_keys | key | key_len|ref |rows |filtere
d | Extra |

| 1] UPDATE |sbtest1| NULL | range | PRIMARY | PRIMARY | 4 | const| 1| 100.00|

Using where |

1 row in set, 1 warning (0.00 sec)

mysql> show warnings;

o= +------ e ETELEEE R P

| Level | Code | Message

o= +----—- e

| Note | 1003 | update /*+ CCL_QUEUE_FIELD('id') */ "test .’ sbtest1” set "test .’sbtest1’.c’ = 'xpc
hild' where ("test’.’sbtest1'."id" = 0) |

R e e e EE LR P PP

1row in set (0.00 sec)
iv. &ifjStatement QueuelRi,

mysql> call dbms_ccl.show_ccl_queue();

+----- +---mm- R + -+ t---- +

[ID | TYPE | CONCURRENCY_COUNT | MATCHED | RUNNING | WAITTING |

SEEEEESS O P SEEEEEEsss + ===+ t———- +
| 1] QUEUE] 64] 0] O] 0]
| 2| QUEUE| 64] 0] o] 0]
| 3| QUEUE| 64] 0] o] 0]
| 4] QUEUE| 64] 0] o] 0]
+-mmme- - S + --—+ +---- +

4 rows in set (0.00 sec)

v. FFEM
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sysbench

--mysql-host= {$ip}

--mysql-port= {$port}

--mysqgl-db=test
--test=./sysbench/share/sysbench/update_non_index.lua
--oltp-tables-count=1

--oltp_table_size=1

--num-threads=128

--mysql-user=u0

vi. BEMIHMR.

mysql> call dbms_ccl.show_ccl_queue();

+----- +---mm- +---mm-- + + + +

[ID | TYPE | CONCURRENCY_COUNT | MATCHED | RUNNING | WAITTING |

R e e + + t +
| 1] QUEUE] 64| 10996| 63| 4|

| 2| QUEUE] 64] 0] O] 0]

| 3| QUEUE] 64] 0] o] 0]

| 4| QUEUE| 64] 0] o] 0]

+---m- - +-mmmmm- + + + +

4 rows in set (0.03 sec)

mysql> call dbms_outln.show_outline();

+ + R + + e GG e e EEEEE R + + +

|ID | SCHEMA | DIGEST |TYPE | SCOPE|POS | HINT | HIT | OVERFLOW | DIGES
T_TEXT |

+ s e + B e = e + + +
| 1]test |xxxxxxxxx| OPTIMIZER | | 1] /*+ ccl_queue_field("id") */ | 115795 | 0| UPDA

TE “sbtest1” SET "¢’ =2 WHERE "id" =? |

+ + bommmm + + e B LT EEEE R P R + + +

1 row in set (0.00 sec)

@ e TELEEERStatement Outline® T 115,795%#1M, Statement Queuelks
ER®PT10,996;RHERA, HENETH L6631, HAZFFIN,

5.4. Inventory Hint
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AliSQLiZftInventory Hint, #HBIEMERZ/EIRES, BSReturningflStatement Queue, BEEMIR
alSELEAN.

HEER

EPRZFUISHRD, ROEFR—IMELINSESHEA, ANBEEERTHNESER, AlSQLERHER
MESHEhintRBHHFLEMRERZ/BERES, REVSEUHEND.

B

AR T :

e MySQL 8.0

e MySQL5.7
e MySQL5.6

8
#7187 =/ hint, X4FSELECT, UPDATE, INSERT, DELETE i&f],
e COMMIT_ON_SUCCESS/ROLLBACK_ON_FAIL
AN EShint ICOMMIT_ON_SUCCESSHIROLLBACK_ON_FAIL:
o COMMIT_ON_SUCCESS: HAIiEaHiTRNMERES LT,
o ROLLBACK_ON_FAIL: HEIEAIHTEMMEIZFES LT,
EiE:
/*+ COMMIT_ON_SUCCESS */
/*+ ROLLBACK_ON_FAIL */

w5

UPDATE /*+ COMMIT_ON_SUCCESS ROLLBACK_ON_FAIL */ T
SETc=c-1
WHERE id = 1;

o TARGET_AFFECT_ROW(NUMBER)

A hint ATARGET_AFFECT_ROW(NUMBER) : MR HaIEQXMTHIEEOMMI, BNEGX
¥

Bk
/*+ TARGET_AFFECT_ROW(NUMBER) */

Pl

UPDATE /*+ TARGET_AFFECT_ROW(1) */ T
SETc=c-1
WHERE id = 1;

EEER
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o FEFhintRgEiafTEautocommitiEX T, Filt:

mysql> UPDATE /*+ commit_on_success rollback_on_fail target_affect_row(1) */ t

-> SET col1 =col1 + 1
-> WHERE id = 1;

ERROR 7531 (HY000): Inventory transactinal hints didn't allowed in autocommit mode
o EZhint REEiE T sub statement T, #li0:

mysql> CREATE TRIGGER tri_1
-> BEFORE INSERT ON t
-> FOR EACH ROW
-> BEGIN

-> INSERT /*+ commit_on_success */ INTO t1 VALUES (1);
-> end//

mysql> INSERT INTO t VALUES (2, 1);

ERROR HYO000: Inventory transactional hints didn't alllowed in stored procedure
o Fihint REEIBETESELECT/EXPLAIN statement™, #Ii0:

mysql> EXPLAIN UPDATE /*+ commit_on_success rollback_on_fail target_affect_row(1) */ t
-> SET col1 = coll + 1

-> WHERE id = 1;

ERROR 7532 (HY000): Inventory conditional hints didn't match with result

@ 3B ETTLAEEtarget_affect_row A— N EMMInumben#TliE, ERSEEE,

89
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mysql> EXPLAIN UPDATE /*+ commit_on_success rollback_on_fail target_affect_row(-1) */ t
-> SET col1 = coll + 1
-> WHERE id = 1;

| id | select_type | table | partitions | type | possible_keys | key | key_len|ref |rows |filtered |

Extra |

| T|UPDATE |t |NULL |range|PRIMARY |PRIMARY |4 |const| 1| 100.00]| Using

where |

1row in set, 2 warnings (0.00 sec)

mysql> show warnings;

+ O = oo
___________________________________________ +

| Level | Code | Message

I

+ +ommme- e
___________________________________________ +

| Warning | 1064 | Optimizer hint syntax error near '-1) */ t set coll=col1+1 where id =1' at line 1

| Note | 1003 | update /*+ COMMIT_ON_SUCCESS ROLLBACK_ON_FAIL */ “test’.’t” set “test’.’t’.

ol1” = (‘test’.’t"."col1” + 1) where (‘test’.’t".'id" = 1) |

2 rows in set (0.00 sec)

Bt &Returning{E
Inventory HintaJ AR & ReturninofEfl, STHHREILRE, Fi0:
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mysql> CALL dbms_trans.returning("*", "update /*+ commit_on_success rollback_on_fail target_affect_r

ow(1) */ t
set col1=col1+1 where id=1");
+--mm o +
|id | col |
e +
[ 1] 13]
e +

1row in set (0.00 sec)

mysql> CALL dbms_trans.returning("*", "insert /*+ commit_on_success rollback_on_fail target_affect_ro

w(1) */ into
t values(10,10)");
B e +
| id | coll |
B s +
[10] 10]
B s +

1row in set (0.01 sec)

Bt &Statement queuefE B
Inventory Hintaf LABE & HATHERA, fFian:

mysql> UPDATE /*+ ccl_queue_field(id) commit_on_success rollback_on_fail target_affect_row(1) */ t
-> SET coll = coll + 1
-> WHERE id = 1;

Query OK, 1 row affected (0.00 sec)
Rows matched: 1 Changed: 1 Warnings: 0

mysql> UPDATE /*+ ccl_queue_value(1) commit_on_success rollback_on_fail target_affect_row(1) */ t
-> SET col1 = coll + 1
-> WHERE id = 1;

Query OK, 1 row affected (0.00 sec)

Rows matched: 1 Changed: 1 Warnings: 0
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6.187F
6.1. Faster DDL

{4 DDLIZ{EZ 2P RIBuffer PoolBEEHLE], FEEDDLR{ETRIVIERERIN, RAELDDURIENHLE.

R R

SEHIRRAI T

e MySQL 8.0 (#Z/)\f77<9202006305% A L)
e MySQL 5.7 (#Z/)\z 7579202006305 LA L)
e MySQL 5.6 (#Z/)\[z 79202006305 LA L)

BERiER

HIRELERWITDODLRIE, BEREXBZIDDLEXMNEE, Fi:

o AHAMRSIRISEMEHEF, FMEEFHLSES?

o AARE GBHRAITODLENFE /L5 8H?

o ANAERT IR REERR KN RIEKEFIRE?

XL MiEEE, RDSHZEI#THITE KM MYSQLIEDDLIZ(EH AN EFHIP B EFEM ARG, &
RN RE RN, FFA&Faster DDLIIAE, 4k TBuffer PoolTIEEEER, KXiER L DDLEESH
WEiFH, BRBRRRER LADE, ILENIHAEEREWSENTOUURZOHNITDDLERE,
FFiBFaster DDL

RO AE RS 818K E ¥ loose_innodb_rds_faster_ddlAON, Fr/SFaster DDL, #i5iESMic 5502
.

DDLi7 =i

o MikiHR

#%EXRDS MySQL 8.037 1589 #In Place Online DDLIZ{Ei#{TIRIE, HPCREATE INDEXZ(ERZTEE
&%, OPTIMIZE TABLER{FEESEX.

W

BE Instant In Place BEXR A FFHEZDML ez
CREATE - - — o =
INDEX = = = = -
OPTIMIZE - 5 o )
TABLE & = = = B
o ljiX 34l
MySQL 8.05Efi (8#%. 64 GB) , #1TDDLE{EAIEK/NA600 MB,
o Nifidi2

fEFSysbenchi&Hl & EWVSS#TENNE, EENMEHTODLRIE, #HITREXT M.
o MAGR
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FHRATEE (AR FHHATEE (FER

= ab 48 [T 3
B1E ) ) HEERFHER
Create Index 56F) 4.9%) 11.4
Optimize Table 220 178 12.9

o /N
#ZEDDLIZSE T, MAEHALSQLA#ZMySQLAELL KERAMySQL, DDUE{EHITI @S5S T90% L L,

G B = 37 == it

MySQLERZIER TEERIRRE, FiNEFinformation_schemafERBMNE. IMESZSQLATRBNE
Btk 4B EHNRZAZASEDFEASNIRRER, XtUETF KL NDDLIEE, AIESSHT
FlgotEgeRlah., #BiESR

°

o i LA

MySQL 8.0sc4) (8#%. 64 GB) .
o MiXiTiE

fERtpcc-mysqlitfTENME, #Buff PoolERMAH, RERERERREEENIRNFREK,
o MiXER

X3 LI IEEER (EXDDLEE) FRERK RAMA
SWHESH (TPS) 42,000 40,000 <10,000

ENEREPNDREESBENTEATR (L%4AXHFADDLIENAE) :

5

SDDD

- .

= =
TR RT R T RT T T ]

&

(==

%

86 e
7 5 Fi
8 @
7 8. 7 ]
/8 8. 7 2
V& 8. 9 9
/7 & ]
/8 8. 2
/8 8. 4 9 @ 197%8
V7 8. 5 @ 92,148 7
: v 7 8, 9 2 @ 2.2M8
:50: /8 8. 4 @ @ 416KB 143KB 338KE
:50:17 8 8. 2 @ 78 352¢B 127KB 306KB
H /8 3. 4 Fi 25KB 1: 27KB
1 : & 2 @ 15KB
17:50:20 /7 3 ] 889KB

o MK/

[REMYSQLE SR IR BT R &L F2IR H B BB UM RERL B, TPSTIRER70%, FEMAZEERERINE
BE5%,
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=¥ IEERDS AlisQL R#% - 5 5E
IR
Faster DDLANERII#E3Z#FRDS MySQL 5.6, 5.7. 8.0=1MHA, BERBRAZFNERMDDLER KRR, #
BESLT*%.
32 DDLIZ{E MySQL 5.6 MySQL 5.7 MySQL 8.0
#IEESMMysQL 8.0 Online DDL
In Place DDL OperationsfIMySQL 5.7 Online & B B
DDL Operations,
FXERZ=EME. S 2 2
RZEEE BREMRR=E, A 2 2
ERXRZNE, = = =
DIZES B RR . 2 2 2
Undoig{E B Rundo®=iE ., & & =z
R & RIFFRRBER ., = 2 2
Faster DDLf# R B &R P&

Faster DDL5E /R T LA T MySQLIIE BY £ BE :

e Bug #95582: DDL using bulk load is very slow under long flush_list

e Bug #98869: Temp ibt tablespace truncation at disconnection stuck InnoDB under large BP

e Bug #99021: BUF_REMOVE_ALL_NO_WRITE is not needed for undo tablespace

e Bug #98974: InnoDB temp table could hurt InnoDB perf badly

6.2. Statement Concurrency Control

ATHMRENERERKRAE. BREEISNIEQRRIRSQLARIERNTWN, FRIEMySQLIEHIFFLE
BEET, MESEHETEOMNEHFLIZHICCL (Concurrency Control) , HEETIAS

(DBMS_CCL) fEF&EIREMREH.

CIESE A
SEIREAM T :

e MySQL8.0
e MySQL5.7

EESEW

o CCLEYR{EARF4Binlog, FRLACCLEYR{ERZIMSRISEH. FIANESLHIHTCCLRIE, FERPEIEX

B, RigsehlskRELH .

o CCLIRHLEBEHHILANDMLERES U, F/HPHNEELINNESENMLREKILLIZELANRISE

B,
RewRit
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CCLAMEX T T =N E R4S 1E
e SQL command

SQL& <% B, HIINSELECT, UPDATE, INSERT, DELETE%,
e Object

SQLESIREBIXR, FIMTABLE, VIEWE,

e keywords
SQLEnQHIXEF,

tIECCLMM =

AlISQLIZHH T —1 &S X (concurrency_control) REFECCLIINI, REFHNSBHMEIRIZEX, TEEF
g, XBRUHENSIBZEaAHESE:

CREATE TABLE “concurrency_control’ (
“Id” bigint(20) NOT NULL AUTO_INCREMENT,
“Type ™ enum('SELECT','UPDATE','INSERT','DELETE') NOT NULL DEFAULT 'SELECT',
‘Schema_name" varchar(64) COLLATE utf8_bin DEFAULT NULL,
‘Table_name" varchar(64) COLLATE utf8_bin DEFAULT NULL,
“Concurrency_count” bigint(20) DEFAULT NULL,
"Keywords ™ text COLLATE utf8_bin,
“State” enum('N','Y') NOT NULL DEFAULT 'Y',
‘Ordered” enum('N','Y') NOT NULL DEFAULT 'N',
PRIMARY KEY ("1d")
) /*150100 TABLESPACE "mysql’ */ ENGINE=InnoDB
DEFAULT CHARSET=utf8 COLLATE=utf8_bin
STATS_PERSISTENT=0 COMMENT="'Concurrency control'

2% e

Id CCLMMID,

Type SQL command, BISQL@<& %R,
Schema_name BIRES.

Table_name BIEEANNRS.

Concurrency_count HR¥.

Keywords XEF, SNXBFRAEXSS () 9K,
State SIS =)z

Ordered Keywords f SN X BFZERIRIRFLTE,
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SHECcCLIN
ATEEMSECCLIM, ALSQLIEDBMS CCLhENX THMNAMZMEMN , FMHBMT:
e add_ccl_rule

BN, SLWTF:

dbms_ccl.add_ccl_rule('<Type>','<Schema_name>','<Table_name>',<Concurrency_count>,'<Keywords>

)

i
MW, SELECTEAINHLE 10,

mysql> call doms_ccl.add_ccl_rule('SELECT', ", ", 10, ");

MW, SELECTEAISHIIXEFkey1FH KEHN20,

mysql> call dbms_ccl.add_ccl_rule('SELECT', ", ", 20, 'key1');

BN, test.tFEASELECTEQRNFH A% 20,

mysql> call dbms_ccl.add_ccl_rule('SELECT', 'test’, 't', 20, ");

@ i  dEx, AUERERES.

o del_ccl_rule

MIBRAN, SLWT:

dbms_ccl.del_ccl_rule(<Id>);

el
MDA 158 CCLE M,

mysql> call dbms_ccl.del_ccl_rule(15);

> M RRA: 20201012
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@ HE NEMRNANREE, ERASRENMNES, ETUER show warnings; BEEER

=
o

mysql> call dbms_ccl.del_ccl_rule(100);
Query OK, 0 rows affected, 2 warnings (0.00 sec)

mysql> show warnings;
R - e +

| Level | Code | Message

Fommmmmmee +-mm-- o e e e e e e e e +

| Warning | 7514 | Concurrency control rule 100 is not found in table |
| Warning | 7514 | Concurrency control rule 100 is not found in cache |

e - e e +

e show_ccl_rule

BEENFPESRAMAN. <mWMT:

dbms_ccl.show_ccl_rule();

P

mysql> call dbms_ccl.show_ccl_rule();

- +-mmmmme- +-mmmmmm + + + + + + -——+ + +
[ID | TYPE | SCHEMA | TABLE | STATE | ORDER | CONCURRENCY_COUNT | MATCHED | RUNNING | WAITTI
NG | KEYWORDS |

+-mmmm- e e + + + + + + -+ + +
| 17| SELECT [test |t |Y |N | 30] o0 o] o I

| 16]SELECT| | |Y [N | 201 0| O] O|keyl |

| 18]SELECT| | |Y [N | 10] o] o] 0] |

e s LRSS + t t + t t ---+

#£FMATCHED. RUNNINGFIWAITTINGEI#Z BRI T .

351 i8R

MATCHED N SEE AL TR

RUNNING LA FEEHERTHEES.
WAITTING LEFN T EESHFHTHNERER,

o flush_ccl_rule

WMREREHEZR(ET Fconcurrency_controlfZ2Z N, MUAREEIZENER, BREILAVNEFEN. S
mF:
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dbms_ccl.flush_ccl_rule();

w5

mysql> update mysgl.concurrency_control set CONCURRENCY_COUNT = 15 where Id = 18;
Query OK, 1 row affected (0.00 sec)
Rows matched: 1 Changed: 1 Warnings: 0

mysql> call dbms_ccl.flush_ccl_rule();

Query OK, 0 rows affected (0.00 sec)

T gE i
o XM
R T=RAMXS =N
call dbms_ccl.add_ccl_rule('SELECT', 'test’, 'sbtest1', 3, "); //SELECT®<{E{E&sbtest1H L A3

call dbms_ccl.add_ccl_rule('SELECT', ", ", 2, 'sbtest2'); //SELECTH & XEFsbtest2FH RKE# A2
call dbms_ccl.add_ccl_rule('SELECT',", ", 2,"); //SELECTH S HEE N2

o MikiHR
fEAsysbenchi#fTilllid, HERWMT:
o 64 threads
o 4tables
o select.lua

o MiXLER
EEMNHLRHERNT:

mysql> call doms_ccl.show_ccl_rule();

o +-mmmmmem +ommmmme S +-mmmme L RCEEEE + + dommmmmmem + +
i

[ID | TYPE |SCHEMA | TABLE |STATE | ORDER | CONCURRENCY_COUNT | MATCHED | RUNNING | WAIT
TING | KEYWORDS |

+---mm- +--mmmme- R e - RCEEEEE + + o + +
+

| 20| SELECT |test |sbtest1|Y |N | 3] 389] 3] 9] |

| 21| SELECT| | Y IN | 2| 375] 2| 14|sbtest2 |

| 22| SELECT| | Y IN | 2| 519 2| 34| |

LS tRECEEs EEEEESS s R tEEEEEs eSS + t BEESESS 70

+

3 rows in set (0.00 sec)

ZHERUNNINGS, FEWMBNHFITHS.

SAYRRA: 20201012
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Z#EERDS

6.3. Performance Agent
Performance Agent 2ALISQLIZt B — M EMERENEEHBERIT AR, EZMySQLIEHAFL, LW

MySQLSES N8R T i BEMURBIRES AR it

BERER

Performance AgentfEinformation_schemaZ 4t & T #1187 —3k W 7ERPERF_STATISTICS, AF&KitR

i —ER B B B 1 AE

AR R4

SEBIRRAINT :

e MySQL 8.0 (#%/\iR4202002295; LA L)
e MySQL 5.7 (F#% /iR 45202002295 LA L)
e MySQL 5.6 (#%/\iR45202006305 LA L)

@ B ARABNNREESDFRRZINRE.,

2%k A
5performance AgentIi g8 X NSRBI T,

E2od

performance_agent_enabled
performance_agent_interval
performance_agent_perfstat_volume_size

REMREA

PERF_STATISTICSHERIEMIMT:

7, BOUEREESZRRIEXEIRIOMEERIE.

B3

E&AFBPerformance AgentIift, BUE: ON|
OFF, EIAMEAON,

MREMERERR. RAA, BINMEAT.,

PERF_STATISTICSRBIRAEIERE . HiINEH3600,
B E BRI, REREVNIEEREEE.

929
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CREATE TEMPORARY TABLE "PERF_STATISTICS" (
"TIME™ datetime NOT NULL DEFAULT '0000-00-00 00:00:00',
"PROCS_MEM_USAGE" double NOT NULL DEFAULT '0',
"PROCS_CPU_RATIO" double NOT NULL DEFAULT '0',
PROCS_IOPS” double NOT NULL DEFAULT '0',
"PROCS_IO_READ_BYTES" bigint(21) NOT NULL DEFAULT '0',
PROCS_IO_WRITE_BYTES" bigint(21) NOT NULL DEFAULT '0',
*MYSQL_CONN_ABORT int(11) NOT NULL DEFAULT '0,
*MYSQL_CONN_CREATED' int(11) NOT NULL DEFAULT '0',
"MYSQL_USER_CONN_COUNT int(11) NOT NULL DEFAULT '0',
*MYSQL_CONN_RUNNING int(11) NOT NULL DEFAULT '0',
*MYSQL_LOCK_IMMEDIATE" int(11) NOT NULL DEFAULT '0',
*MYSQL_LOCK_WAITED" int(11) NOT NULL DEFAULT '0',
*MYSQL_COM_INSERT int(11) NOT NULL DEFAULT '0',
*MYSQL_COM_UPDATE’ int(11) NOT NULL DEFAULT '0,
*MYSQL_COM_DELETE’ int(11) NOT NULL DEFAULT '0',
*MYSQL_COM_SELECT" int(11) NOT NULL DEFAULT '0',
*MYSQL_COM_COMMIT" int(11) NOT NULL DEFAULT '0',
*MYSQL_COM_ROLLBACK' int(11) NOT NULL DEFAULT '0',
*MYSQL_COM_PREPARE" int(11) NOT NULL DEFAULT '0',
*MYSQL_LONG_QUERY" int(11) NOT NULL DEFAULT '0',
*MYSQL_TCACHE_GET" bigint(21) NOT NULL DEFAULT '0',
*MYSQL_TCACHE_MISS" bigint(21) NOT NULL DEFAULT '0',
*MYSQL_TMPFILE_CREATED int(11) NOT NULL DEFAULT '0',
*MYSQL_TMP_TABLES" int(11) NOT NULL DEFAULT '0',
*MYSQL_TMP_DISKTABLES" int(11) NOT NULL DEFAULT '0',
*MYSQL_SORT_MERGE" int(11) NOT NULL DEFAULT '0',
*MYSQL_SORT_ROWS" int(11) NOT NULL DEFAULT '0',
"MYSQL_BYTES_RECEIVED" bigint(21) NOT NULL DEFAULT '0',
*MYSQL_BYTES_SENT bigint(21) NOT NULL DEFAULT '0',
*MYSQL_BINLOG_OFFSET" int(11) NOT NULL DEFAULT '0',
*MYSQL_IOLOG_OFFSET" int(11) NOT NULL DEFAULT '0',
*MYSQL_RELAYLOG_OFFSET" int(11) NOT NULL DEFAULT '0',
EXTRA json NOT NULL DEFAULT 'null’

) ENGINE=InnoDB DEFAULT CHARSET=utf8;

k=S 15t B

TIME g, =X Ayyyy-MM-dd HH:mm:ss
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k= UL
PROCS_MEM_USAGE MERNFERE, 24I/Byte,
PROCS_CPU_RATIO CPUERE,
PROCS_IOPS RARIOFAIRE.
PROCS_10_READ BYTES I0IZERBUEE, BfiAByte,
PROCS_IO_WRITE_BYTES I0EAN$UEE, BfiAByte,
MYSQL_CONN_ABORT BT EEE,
MYSQL_CONN_CREATED WEERY,
MYSQL_USER_CONN_COUNT HARNAPEEY.
MYSQL_CONN_RUNNING HENEREEE .
MYSQL_LOCK_IMMEDIATE HErsi A,
MYSQL_LOCK_WAITED HABIEFH.
MYSQL_COM_INSERT BABOH.
MYSQL_COM_UPDATE EFEOH.
MYSQL_COM _DELETE HEREaE.
MYSQL_COM_SELECT EifiEOH.
MYSQL_COM_COMMIT ESRXY (EXRR) .
MYSQL_COM_ROLLBACK EZERY.
MYSQL_COM_PREPARE L BIEDH.
MYSQL_LONG_QUERY EERE.
MYSQL_TCACHE_GET EERDDH,
MYSQL_TCACHE_MISS BERADDH.
MYSQL_TMPFILE_CREATED I B ST A B2 48
MYSQL_TMP_TABLES I B R BUR &
MYSQL_TMP_DISKTABLES I B Bk R R B2 L
MYSQL_SORT_MERGE BHHEFIRE.
MYSQL_SORT_ROWS HFITH.
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e
MYSQL_BYTES_RECEIVED
MYSQL_BYTES_SENT
MYSQL_BINLOG_OFFSET
MYSQL_IOLOG_OFFSET

MYSQL_RELAYLOG_OFFSET

EXTRA

EXTRAZERi% BA

T

INNODB_TRX_CNT
INNODB_DATA_READ
INNODB_IBUF_SIZE
INNODB_LOG_WAITS
INNODB_MAX_PURGE
INNODB_N_WAITING
INNODB_ROWS_READ
INNODB_LOG_WRITES
INNODB_IBUF_MERGES
INNODB_DATA_WRITTEN
INNODB_DBLWR_WRITES
INNODB_IBUF_SEGSIZE
INNODB_ROWS_DELETED
INNODB_ROWS_UPDATED

INNODB_COMMIT_TRXCNT

15 B4

BEWHIEE, BfIAByte,

REHIEE, BUAByte,

F&HIBinlog XA/, BfIAByte,
FERZERBinlogXHX/, BfIAByte,
MEERFRIBinlogX K/, BfiIXByte,

INnnoDBAIHEE . EXTRAEEZNEE, AJSONER ., FHFERNBES
W TAEXTRAZERHEA,

® #EE  InnoDBAHEEMISHRTS SHOW STATUS &4 ERE
B8R,

it B

ESH.

IREHIEE, B{IAByte,
BHICRAH.
LogBEAEFRE.
BIRESH.

EEEIRITE

m

EERY.

op
>3

HRE.

SAHEE, BfIXByte,
VERIESANRE.
HEMHBANE KN,

MR &R TE .
EEBETE.

RXESH.
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28
INNODB_IBUF_FREELIST
INNODB_MYSQL_TRX_CNT
INNODB_ROWS_INSERTED
INNODB_ACTIVE_TRX_CNT
INNODB_OS_LOG_WRITTEN
INNODB_ACTIVE_VIEW_CNT
INNODB_RSEG_HISTORY_LEN
INNODB_AVG_COMMIT_TRXTIME
INNODB_MAX_COMMIT_TRXTIME

INNODB_DBLWR_PAGES_WRITTE
N

BRI E

o HERTFHNRSGR, KINIEREEIE

A

ZRINEKE,

MySQLESH.

BABIETH.

BRESH,

BEXMHEANE, B{iAByte,
ERMEH
TRX_RSEG_HISTORYERKE.,
FHESRRME.

RKESRRMEE,

VERETREANRE.

o BWUIBRMTRA:

o BifRIA30MHCPUMIREEAER, =HWT:

103
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MySQL> select TIME, PROCS_MEM_USAGE, PROCS_CPU_RATIO from information_schema.PERF_STAT
ISTICS order by time DESC limit 30;

+ p======= B e e +
| TIME | PROCS_MEM_USAGE | PROCS_CPU_RATIO |
+ B s e e +
| 2020-02-27 11:15:36| 857812992 | 18.55 |

| 2020-02-27 11:15:35| 857808896 | 18.54 |

| 2020-02-27 11:15:34| 857268224 | 19.64 |

| 2020-02-27 11:15:33| 857268224 | 21.06 |

| 2020-02-27 11:15:32| 857264128 | 20.39|

| 2020-02-27 11:15:31| 857272320 20.32|

| 2020-02-27 11:15:30| 857272320 21.35|

| 2020-02-27 11:15:29| 857272320 28.8|

| 2020-02-27 11:15:28| 857268224 | 29.08 |

| 2020-02-27 11:15:27| 857268224 | 26.92 |

| 2020-02-27 11:15:26 | 857268224 | 23.84|

| 2020-02-27 11:15:25| 857264128 | 13.76 |

| 2020-02-27 11:15:24| 857264128 | 15.12|

| 2020-02-27 11:15:23| 857264128 | 14.76 |

| 2020-02-27 11:15:22| 857264128 | 15.38|

| 2020-02-27 11:15:21| 857260032 | 13.23]

| 2020-02-27 11:15:20| 857260032 | 12.75|

| 2020-02-27 11:15:19| 857260032 | 1217

| 2020-02-27 11:15:18| 857255936 | 13.22]

| 2020-02-27 11:15:17| 857255936 | 20.51 |

| 2020-02-27 11:15:16| 857255936 | 28.74 |

| 2020-02-27 11:15:15| 857251840 | 29.85 |

| 2020-02-27 11:15:14| 857251840 | 29.31|

| 2020-02-27 11:15:13| 856981504 | 28.85 |

| 2020-02-27 11:15:12| 856981504 | 29.19|

| 2020-02-27 11:15:11| 856977408 | 29.12|

| 2020-02-27 11:15:10| 856977408 | 29.32|

| 2020-02-27 11:15:09| 856977408 | 29.2|

| 2020-02-27 11:15:08| 856973312 29.36 |

| 2020-02-27 11:15:07| 856973312 28.79 |

+ L EEEEEE e +

30 rows in set (0.08 sec)
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o EWHRIA30FMINnoDBIESHIHETE, =EIWMT:

o XEMAEKMIEFE, TMEMEE. FIMER
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MySQL> select TIME, EXTRA->'$.INNODB_ROWS_READ', EXTRA->'$.INNODB_ROWS_INSERTED' from inf

ormation_schema.PERF_STATISTICS order by time DESC limit 30;

+

| TIME

+

| 2020-02-27 11:

| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11
| 2020-02-27 11

+

22:17 | 39209

:22:16 | 36098
:22:15| 38035
122:14| 37384
:22:13| 38336
122:12| 33946
:22:11| 36301
:22:10| 36835
:22:09 | 36900
:22:08 | 36402
:22:07 | 39672
:22:06 | 39316
:22:05| 37830
:22:04 | 36396
:22:03 | 34820
:22:02| 37350
:22:01 | 39463
:22:00| 38419
:21:59 | 37673
:21:58| 35117
:21:57 | 36140
:21:56 | 37592
:21:55| 39765
:21:54 | 35553
:21:53 | 35882
:21:52| 37061
:21:51 | 40699
:21:50 | 39608
:21:49 | 39317
:21:48| 37413

|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0
|0

30 rows in set (0.08 sec)

o

:
+
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6.4. Purge Large File Asynchronously
AlSQLX#FER BEMBRANHN AN RIERFREK.

ERER

fEAInnoDB3| 2, BEMMAXHLESBPOSIXXHRAHM™ SN EM@E, EkinnoDBREF—

TNEEEARXERSFEREXY. SHRENRZEN, SR NNBEXGEESINGEMYG, REE
RERERE . RIEMBENH.

@ B AlSQLIZHLEER S B & RS IEDDLE AN ETFY .,
ERAE
1. EELHLEERIE, ROMT:

mysql> SHOW GLOBAL VARIABLES LIKE '%data_file_purge%';

+ +
| Variable_name | value |

+

| innodb_data_file_purge |ON |

| innodb_data_file_purge_all_at_shutdown | OFF |

| innodb_data_file_purge_dir | |

| innodb_data_file_purge_immediate | OFF |
| innodb_data_file_purge_interval | 100 |
| innodb_data_file_purge_max_size | 128 |

| innodb_print_data_file_purge_process | OFF |

+ +

SHIRBMT.
B8 UL

innodb_data_file_pur
ge
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2 A

innodb_data_file_pur XN R EEE,
ge_all_at_shutdown

innoqb_data_file_pur GBS R,

ge_dir

i ta_fil

nnodb_data flle PUr gy aspERE,

ge_immediate

;nen?:tt;}?,‘:tla‘me‘p”r BEEEERE, B ms,
innodb_data file r .
Ige max size_l -Pu BREEENHXRNMNIRKE. Bfi: MB,
innodb_print_data_fil
e_purge_process

RETOXHEEIFHE.

@ HEE BUERANTHOMTEE:

set global INNODB_DATA_FILE_PURGE = on;
set global INNODB_DATA_FILE_PURGE_INTERVAL = 100;
set global INNODB_DATA_FILE_PURGE_MAX_SIZE = 128;

2. ERHMTHSEFFTEHE:

select * frominformation_schema.innodb_purge_files;

6.5. Performance Insight

Performance Insight 2 FXHIGRBIE. XEKSF. HEEANASR, FHERETHRBEEAR,
REMREEERIRL, RABEENREL.

AR R

o SLHIRRAIMT:
o MySQL8.0
o MySQL5.7

o WZ/INRAZEEH}201909155 U L.

@ #p FANEEXERRANREERRAEESEEARABMESRE. NREKRE, &
JUBEERAEESARE; MRREERE, RRECLRKRNIR. FHESDARRZLNER,
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Z R ERDS AlisQL m# - iR E

EERE EEES TR MES 2
EFER MySQL 8.0 14

1024MB 600

02:00-08:00 25 rds.mysql.t1.small St

Performance Insight#43
Performance Insight il TP 4H /K :
e Object statistics
Object statisticsEHEHRMESINAITER, SFEMTHENE:

o TABLE_STATISTICS: iZRiERMEHMIT.
o INDEX_STATISTICS: 2 R%3|80iEET.

e Performance point

Performance pointi2t LIRS FAMEERER, AEEEREEHMEMSQLAFH. Performance
pointEIEM T =NERE:

o CPU: BFHITIESHLME (Elapsedtime) . CPURITESHIEE (CPUtime) &,
o LOCK: BERSE\EMDLEIN T, FHESPiIRE. ERPE (NEHER) | E58hRE,
o 10: HI\WXHESHIET., AFXESANE., BEIER, MEEN, MERFSIENE,

Object statistics{E A7 i%
1. HIASEOPT_TABLESTATHIOPT_INDEXSTATHIEHON, RHIMT:

mysql> show variables like "opt_%_stat";
4mmmmmmmmmmeeeee R +
| Variable_name | Value |
B R +
| opt_indexstat | ON |
| opt_tablestat | ON |

Hommmmmmmmooeee e +

@ B MESHEAIRSKERION, SHEIAENIFIRAZS NMySQL5.7,

2. #information_schema##EEZE I TABLE_STATISTICSREKINDEX_STATISTICS®R, EERMASIN
FitER. ROIMT:
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mysql> select * from TABLE_STATISTICS limit 10;

Z#EERDS

oo ommmmmmm e + +

B e +

| TABLE_SCHEMA | TABLE_NAME | ROWS_READ | ROWS_CHANGED | ROWS_CHANGED_X_INDEXES | R

OWS_INSERTED | ROWS_DELETED | ROWS_UPDATED |

mmmmmmm e ommmmmm e + + +---- ommmmm e Fommmmm e
== mmm e +

| mysql | db I 2] o] o] o] 0] o]

| mysql | engine_cost | 2| 0] 0] 0] 0| 0]

| mysql | proxies_priv | 1] 0| 0] 0] 0] 0]

| mysql | server_cost | 6| 0| 0] 0] 0] 0|

| mysqgl | tables_priv | 2| 0| 0] 0] 0] 0|

| mysql | user | 7| 0] 0] 0| 0| (]|

| test | sbtest1 | 1686] 142 | 184 | 112 12| 18]

| test | sbtest10 | 1806 | 125 | 150 | 105 | 5] 15|

| test | sbtest100 | 1623 141 | 182 110 10] 21|

| test | sbtest11 | 1254 136 | 172 110 10| 16|
B it + + ---- e +ommmmmmm e
ES EEEEEC e EEEE +

mysql> select * from INDEX_STATISTICS limit 10;

oo et e + +

"
+

| TABLE_SCHEMA | TABLE_NAME | INDEX_NAME | ROWS_READ |

- R + + +

| mysql | db | PRIMARY | 2]

| mysql | engine_cost | PRIMARY | 2|

| mysqgl | proxies_priv | PRIMARY | 1]

| mysql | server_cost | PRIMARY | 6|

| mysql | tables_priv | PRIMARY | 2|

| mysql | user | PRIMARY | 7|

| test | sbtest1 | PRIMARY | 2500|

| test | sbtest10 | PRIMARY | 3007 |

| test | sbtest100 | PRIMARY | 2642|

| test | sbtest11 | PRIMARY | 2091 |

ommmmmmm e ommmmmmm e + + +
SHOIRAEMT.

S A

TABLE_SCHEMA HiRESR.

109
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B8 W
TABLE_NAME KRB,
ROWS_READ ERTE.
ROWS_CHANGED BRBTE.

ROWS_CHANGED_X_IN -
- - RIERBTE.

DEXES

ROWS_INSERTED BARITE.
ROWS_DELETED BRI AT EL
ROWS_UPDATED BHHITH.
INDEX_NAME &5 &R,

Performance pointfEf 5%
1. #ikPerformance pointfIEX 2%, EENRAMT:

mysql> show variables like "%performance_point%";

+ +
| Variable_name | Value |

+

| performance_point_dbug_enabled | OFF |

| performance_point_enabled |ON |

| performance_point_iostat_interval |2 |

| performance_point_iostat_volume_size | 10000 |
| performance_point_lock_rwlock_enabled | ON |

+ + +

@ W MESHERAT, BEWARNOIFRAZSIMYSQLS5.7,

2. fEperformance_schema#{ g E&Eiflevents_statements_summary_by digest_supplementX,
BEHERI089SQLIER ., REIMT:

> MA4ERA: 20201012
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mysql> select * from events_statements_summary_by_ digest_supplement limit 10;

+ bo-m b--- +
-+

| SCHEMA_NAME | DIGEST | DIGEST_TEXT | ELAPSED_TIME | ......

+ t---- +--- '
-+

| NULL | 6b787dd1f9c6f6c5033120760a1a82de | SELECT @@ version_comment’ LIMIT ?
932 |

| NULL | 2fb4341654df6995113d998c52e5abc9 | SHOW SCHEMAS | 2363
I

| NULL | 8a93e76a7846384621567fb4daa1bf95 | SHOW VARIABLES LIKE ? | 17
933 |

| NULL | dd148234ac7a20cb5aee7720fb44b7ea | SELECT SCHEMA () | 1006

| information_schema | 2fb4341654df6995113d998c52e5abc9 | SHOW SCHEMAS
2156 |

| information_schema | 74af182f3a2bd265678d3dadb53e08da | SHOW TABLES
3161 |

| information_schema | d3a66515192fcb100aaef6f8b6e45603 | SELECT * FROM "TABLE_STATISTICS®
LIMIT ? | 2081 |

| information_schema | b3726b7c4c4db4b309de2dbc45ff52af | SELECT * FROM “INDEX_STATISTICS®
LIMIT ? | 2384 |

| information_schema | dd148234ac7a20cbh5aee7720fb44b7ea | SELECT SCHEMA ()

129 |
| test | 2fb4341654df6995113d998c52e5abc9 | SHOW SCHEMAS 342 |
+ +---- +--- +
-+
SHRBENT.,
B W EA
SCHEMA_NAME BiRESR.
DIGEST Digest_texti#fThashitHB2IMN64F 5 hash=Z/FH.
DIGEST_TEXT SQLIEAIBI4HE.
ELAPSED_TIME XFRETTHE. Bfi: ps.
CPU_TIME CPUE{THYE, Bfi: ps,
SERVER_LOCK_TIME RESEEBIENE., BAL: ps.
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2¥

TRANSACTION_LOCK_
TIME

MUTEX_SPINS

MUTEX_WAITS

RWLOCK_SPIN_WAITS

RWLOCK_SPIN_ROUN
DS

RWLOCK_OS_WAITS

DATA_READS

DATA_READ_TIME

DATA_WRITES

DATA_WRITE_TIME

REDO_WRITES

REDO_WRITE_TIME

LOGICAL_READS

PHYSICAL_READS

PHYSICAL_ASYNC_RE
ADS

3. #Zinformation_schema#{iEEZEiFI0_STATISTICSEK, BEEREMNEKIBEEER. =AM T:

A

FHESUENE. 847 ps.

B FIEHIRE .

BERFSFHIRE.

EEHSNBRESHE.

EEFSNERETRE.

ESHSNRIFRAFHL.
BUR S REURE .
BURXXHZERESE., BT ps.
RS NIRE.

RSN E, B ps,

BEXHSAHE, B4 ps.
BIETUEEURE .

I TUREURE .
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mysql> select * from I0_STATISTICS limit 10;

+ $ + -+
| TIME | DATA_READ | DATA_READ_TIME | ......
+ + + -+
| 2019-08-08 09:56:53 | 73| 983 |
| 2019-08-08 09:56:57 | 0] 0]
| 2019-08-08 09:59:17 | 0] 0]
| 2019-08-08 10:00:55| 4072 | 40628 |
| 2019-08-08 10:00:59 | 0] 0]
| 2019-08-08 10:01:09| 562 | 5800 |
| 2019-08-08 10:01:11| 606 | 6910 |
| 2019-08-08 10:01:13| 609 | 6875 |
| 2019-08-08 10:01:15| 625 | 7077 |
| 2019-08-08 10:01:17| 616 | 5800 |
+ $ + -+
SEIRBEMT,
B¥ A
TIME HEA,
DATA_READ HiREBURE .
DATA_READ TIME HIRZEE BB, B ps.

DATAREADMAXTIM  wimmmmxnta, s TE

E
DATA_READ_BYTES BiREERE KN, BfI: byte,
DATA_WRITE HIRBBEANRE.
DATA_WRITE_TIME HIESAGSEE, 84 ps,

DATA_WRITE_MAX_TI

ME HIEEARIKE, BA: ps,

DATA_WRITE_BYTES BIEBARA/N, B byte,
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7.1. Data Protect

RDS MySQLiZ M EIRRIFNAE, B EHSRIEHMIRRIENNIR, STIMEBERP.

R R

SEHIRRAI T

e MySQL 8.0 (M#Z/)\fiz7<79202004305% LA L)
e MySQL 5.7 (H#Z/\iz 7 3202004308 LA L)
e MySQL 5.6 (#Z/)\[[z 759202004305 LA L)

BRER
Data Protect#{T#IERIFEEERMT:
o BRIMIERERS:
o Drop Table
o Truncate Table
o Alter Table Drop Paritition
o Alter Table Truncate Partition
o Alter Table Exchange Paritition
o Drop Tablespace
o RMS:
o  DROP View
o ALTER View
o Drop Function
o Drop Procedure
o Drop Trigger

o Purge Binary Logs

@ HE Ry ESSCIEEANTRINAEFABNESET.

SR

Data Protect g6 RANSHE, HMIRAMT:

e rds_data_protect_level
REHBFERIPORS, REWNT:

o NONE: #2AData Protect.
o DDL: BHLEXS &SR BIDROPFHITRUNCATEIRIE,

> M RRA: 20201012
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o ALL: FHIEFFEDROPHITRUNCATEIR{E, GIEME. F#IRE. B, LS.

@ #EP BWEEIRSPRIERFNRFEData Protect LevellfE, 7E4E1P s &AM ERIES %
A.

e rds_data_protect_ignore

BEAREHTRIPOBEESIR, EFTELERRUSHE, FIMAHANETBEEER— L)
B, STARRIPTRARPTAORERE.

e rds_data_protect_admin

HRPREBETAAFRIAN, AREETTUHTHRENREENRF, REEENAFAEHTHRE
k.

e rds_data_protect_control
REBREFRIPRE, BaREAPRPRE:
o USER: HIEEMMAF (rds_data_protect_adminS#i5E) siBHASUPER_ACLIRIOFE P A gEi# 1T
MERRIE. ERTASH=LAF, TTUABTHRITHERERE,

o SUPER: B SUPER_ACLIXRBYFE P A BE# 1T BRIRVE . TTLAEII SUPER_ACLEGFETRIEHI, SCHIEIE
RiF, BATFET MR,

o MAINTAIN: #5SUPER_ACLIRFIMAINTAINIZENR (IE=FAKENIEE) NEP A sEHTHER
BE. BERTEZFEHTHIREE.

o LOCAL: #HSUPER_ACLEFIMAINTAINEZNE (E=TFARKENERE) NAPESAMIEEER
SEOIA R ITHIRRIZE. ERFROMA, HEXEILTEEENMREE, DABESRBMIBYA R
BT ERIRIE

B AData Protect
Data Protect BRI TR IEM XM ER, MMBRMER, JRUEE T HBEFELINGEE.

7.2. Recycle Bin

HFDDLEAILARLIR, FAHEHARIMRIRIEE (HIZIDROP TABLE) TIRESSHHEIEEX, MERX
$E Ui (Recycle Bin) IN&E, IREHNSHIBRAGFRERBIEWES, FT LR BERBHRE, HEZKEEH
12, FANEHTIES (DBMS_RECYCLE) EFHiRiEFER,

Recycle Bin&#{
Recycle Binigit T TANSH .

B¥ HLEE
loose_recycle_bin EETHEWIEINEE, EiFsessionfflfglobalRyl, EOLAERHISEBHRSH.

:’t‘i’;:-'e‘yde-b'"-rete ERIEEEEE, B4 B, BHi\N604800, HI—F. GBFLELHAIERES,

recycle_scheduler EETARRENES FBESERE. TAFH.

recycle_scheduler_inte
rval

EWis RS FRBESEENRBER, 240 . HiAA30, ERAFK.
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2¥ B3

recycle_scheduler_pur

ge_table_print RENORSEERG TENFAEE, TR,

Recycle Binft48
o [EIYI/BENH
o [EIYH1

#1147 TRUNCATE TABLE EfIE, EREFBHAIE TMNrecycle binB R, HERMEFERERNE
MeEHE.

#1117 DROP TABLE/DATABASE BN, REBHEXNENR, HB512E ! TH0recycle binBRP, H
B R R RN T :

 MREESXREXNNR, REFFEEORERERE, FMROK.

s RERNMEXNR, TTRESERREIEN, BMRLIE, HlaNTriggerflForeign key, {HColumn
statistics AMEEIE, BERBHALCIWLS,

o FIENLE

BRI EBH—NEa4E, XeS5EBidrecycle_bin_retentionB @R K, ESEEWKILE
MR, MRBIAER, SEBEN—IMEEEXERSHIRAE.

o MR

RDS MySQLSEFISaEY, SWMBH—1NE A __recycle bin_ BI¥IRE, EAEKILERNESHIE
E., _recycle_bin_ RERRYIEE, BREEEZBITELMMBIR.

FWFEWHEANE, BARABTEEERT droptable B, E2TLAMER call dbms_recycle.purge_tabl
e('<TABLE>'); HITiEE,

@ e KSEREMEKIEELESSEDROPRIR.

o [ORIsREGZ M

Recycle BINANARNEEERKEI L —B_recycle bin_ #HiEED, FINEERIIEFEESH—,
FRAEX TN T@REigL:

" "+ <Storage Engine> + <SE private id>

SHERBUT.
Y it A
Storage Engine FHESI 28R,
SE private id FHSIZAE— N RERNPE—E. FIWEInnoDBS|Zth3itable id,
o 37 [EIYX

EIRERSXNZIFARS, FRXMB/binlogSHBINT R (FXF. RiELHMRELH) L.
BIENRMNTLAEESX LIREEK, RE7X; EEXHLREEK, RE14X,
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@ g EWIEREEBRE, BSRIHINEESHEM LB,

EESW
o MREWEHEENSERORET MRS, YT droptable BORSMEIRTENM, EHRK,

o WNRTablespaceGeneral, TJHSFESNFTHER—NEZTEANER, HEKREP—IKROEE,
AEBIHEXMNRZENNE.

CIE A
SCAIMR A JIRDS MySQL 8.0,

& Recycle Bin
AliSQLZEDBMS_RECYCLEFEX THANEBEO., #HEHBUWT:

e show_tables
RREWIE P REIRNREFENER, GSUWT:

call dbms_recycle.show_tables();

Bl

mysql> call dbms_recycle.show_tables();

+ + t R + -+ +

| SCHEMA | TABLE | ORIGIN_SCHEMA | ORIGIN_TABLE | RECYCLED_TIME | PURGE_TIME

+ + t R + -+

| _recycle_bin__ | _innodb_1063 | product_db | t1 | 2019-08-08 11:01:46 | 2019-08-15 11:01:46 |
| _recycle_bin__| _innodb_1064 | product_db |t2 | 2019-08-08 11:01:46 | 2019-08-15 11:01:46 |
| _recycle_bin__| _innodb_1065 | product_db | parent | 2019-08-08 11:01:46 | 2019-08-15 11:01:4
6|

| _recycle_bin__| __innodb_1066 | product_db | child | 2019-08-08 11:01:46 | 2019-08-15 11:01:46
I

+ + + dmmmmmmmmmmeen + -+ +

4 rows in set (0.00 sec)

B i EA

SCHEMA Bl IR BB ES
TABLE BARWIERNERS.
ORIGIN_SCHEMA FEHIEES.
ORIGIN_TABLE BExE.
RECYCLED_TIME [E] 4 B &l .
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Yo i BA
PURGE_TIME F it M [E1 WL bt i RR B B 78]
e purge_table
FHBFEEKREPHR. HSUMT:
call dbms_recycle.purge_table('<TABLE>');
@ 8
o TABLEAHAEIWILENERS.
o KSEFRFRMEIURILFEEERGDROPIR,
il

mysql> call dboms_recycle.purge_table('_innodb_1063');
Query OK, 0 rows affected (0.01 sec)

> X#4kRA: 20201012
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8.mx{E3cik
8.1. ¥§PolarDB-Xd iJInnoDB 5| E 451 A X -

Engine5|Z&
AXAEBNBU{THEPolarDB-XRABIINnoDB5| £4 1% AIX-Engine 5| £,
BERER

BRIERERDSEERAFBEEAX-Engine, XERAFERKEEFGNTRSR:

o SLHIRAKZAMYSQL5.655.7, MySQL 8.0/,

o BPXLFIMIFEELLRA, RBITHIMBIEETIFNHETE LR (F04#%8GBRIMIERASIIF2TBRIA ;M
#) .

o EE{EFMAPolarDB-X, #BAREHEZFERANRRERALPolarDB-X, HEMET—LESINEE (FIa0
SQLEfE) .

HMBPNEX, ME=RHPolarDB-XNERA R, NRENIZHEERPolarDB-Xh¥InnoDBE
AX-Engine, TJLASMAIGHITIRIE.

@ $B X-EngineByit BN AEE MX-EnginefEA .

RAR

B FMySQL 8.0 InnoDB5| ¥ X-Engine 5| £8, FEX/MEOMFERKR LERERE, ELt#EPolarDB-
XAKRTZIE, LA EERDSIAI#HTES %, FliPolarDB-X FEEH T8/ RDSELH, TILAKIEHE G
1 RDSEHIR 5| E &R AX-Engine, ZT—ERETE, WAREREUNMEEOTEZE, BRERTH7N
e,

56458 B 36 E 23 (8] FE 48 2 =2

EFRERX-EngineZfl, BINHWI— 1 EIMEEIX-Engine5|EXLH, HEZHERDTSIRSSAR
InnoDBS| EXFINKE, EEZHERHE. EREHFNERITUAUTRAERMLSE:

o SLHITFREZIE)

RI\EZEEERER, TUBERRAX-EngineZ GFEBINLHME, FIMMR=RSAEERRE
B930% AT, TR SR 08 SE3T B £ 2= 18] A9 S o] LARE 46 00 6 FI 1 T B &2 = 8] 89X -EngineSEf), & TILL
EFAHERMBNIH, ARRUSERETESEFM=E.

o BIERESRE

FR=ERES, TUERROBBEESRE, FINBERSHESNIL LOBEE, SHEIR—E
Bl E, KRR,

@ 8  X-Engine3| EXHMIERZETNERE, hallESHBUBER BREER.

RIRAE

1. #£kPolarDB-X, HRIRASETFVv5.4.2-15744202,
o BEPolarDB-XkRAIFES WA i BH
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o FH{RPolarDB-XIRAES BALRA,

@ i
o NP PolarDB-XkRA S FVv5.4.2-15744202, EHITALE,

o MRVISHERAFEROGKE (FIMATMRUERENSQLEETIRE) , FEN USRS
BN, DRERREM,

2. EE—RDSHESLH (InnoDB3|E) {EABMMEHILS, BERBOSHEELSIZXEAX-
Engine, AFEIEFFEMEEIX-Engine5|ELf|, REREAWIETBHEHHRHBIREILH, ¥R
ZENBAS NFTSLH .

o RIEXHIESMEIERDS MysQLEEHI,
o BHMSAEBXRIENEFESMINnoDB/TokuDB/Myrocks5|Z## I X-Engine3| £/ E_,

@ #8 EEDTSHEBMENRASHRESIAMNIEXE, FUSELRMSHER SN
SQL, &M CreateiBf 3| %R HX-Engine 3| L. RAE B THHIBIHENX-EngineExt,

3. B DTSINBEIERDSH ESLA (InnoDB3|E) MEIERIS EX-Engine5|ZHIRDSELAID, FFHIER
¥, BIEBRASIESMRDS MySQLEFlE M WEE %,

@ 888  #XTT LA DT SBIXRIE E 45 1 BERAE A A LA B0 B0 HE — 3K .

4. (&% PolarDB-XEEHMN, $$RDSHELH (InnoDB3|E) _LHHIEYIIREIX-Engine 3| & 5Lfl L, &
K PolarDB-XEHMNFREZTHE,

@ A  HHEDX-EngineS|ELPIEL HEFSKITE, HEKRIH, EANRIEROLE
REENREERS, BEENERALNELSER, BERESEDHNDEN, TRYREREH
RDS$TEESES| (InnoDB3|%) . EESIZREFESNEERREMSIZHNE,

5. B MX-Engine5|2XHIETREMBZ/E, TTLAYHREIT30%~50%095L6], REHREMRI~5K. R
BiESRZAIN2~45,

@ i#E8 [EARDSHESH (InnoDB3|E) AERMA T, HEE—PRDSH ESLH
(InnoDB3|%) HEEFEADTSS X MX-Engine LR B EE .

6. IR THIFFELH, BNEBRRTHZEREMEI~SK, ZERBISETER, TUBKFAE
MDTSEL K, FRBERFEBIRDSSELH (InnoDB3IE) ,

8.2. X-Engine i 3ZIZ$T ¥ BRBAppStoreFE—

FXAENERDSHIX-Engine S| EMAEM AL A FETETLSS, HHEWREIREZBEDA.
HRER

SIETEAPEGENEWIMIER, £PERHKLMZHAR, MNTHTRBEE. THTRHERE. TITRMASN.
fIETEIRSEMEE, BRTITFE LRUHRNEPHAZE K (Office Automation) Ff, HET
ASAZENRTE, TTAHEHERRESSRELDRDA.
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AlSQL % - =i = HEERDS

2020 HBBERRSMRBEREK, ATABREPHDATRNBENE, XAERWRTERTERDL, £
WHANETRFREEREL. STEIRED ETAppStore FRFRNE—(L, SBETHHERERRE
K, B0 THERRUNSMERMIRNE, TITERMES TS RREMRIE.

MEAXAFE, TTRNHERRZERTERIDERRBIEREERE, FERICE. REFHENE, MAR
BTFHEXHENAFRIMIE, EWIMFEXHRNRCREKARE, FARUSHERNE. BTRAFPER
SRR, PRXERKAREARITITUSHEREARAESN, AREERIEPXICROESHERSRE
f&.

EXX LR, FTETWSERTX-EnginefE AETEE BN RLEMESIE, U THRMEAFRE, FEHAX-
EngineBI TIR%E:

o 7FHEZiEEINnnoDB3|ZERA T X62%.,

o RENESURIRRSISHIBEFENZR.

o WEKBAFEEUHMTLAEBEIX-Engine5|ELF) L.

e X-Enginel SRS BRNEBNRMEREERROLERE, MYARHREEREELEL.

fELink-BenchfIM BB BRI Z W EHNEEE LML TX-EngineNEFEE=EME, EMED, SHF
BE4&MNINnoDB3|¥, X-EngineF&2EZENE; MLARFBELHEMNINNoDB, X-Enginel|H&3~5E%

B .
763
- I .374
Link-Bench

=XErghe «MySQL(Imodb zib) =MySQL

X-Engine 30 4] SEHL I A% A&
X-Engineq] ASLEMER AR B AT AT LMSHRE AR
o ZEHWHEN

X-EngineffCopy-on-writefz K, BEFRMEHEER, FHBEIBAIFEERP. HTFEEHIE
AUEH, AR ESER#TEEEEHERANEFBRSHFAHTRIEESE, RAEZEERK

R, MELXKMNARITRRANHCompactioni2FiFHE, RIEANICRMEEHT, BT KM
3|1% (##innoDB) , {EMAX-Engine T LA TFHE =S B FEIEE10%~50%,

o HIEESEREMICRFE

HBZENEER, JERBAEREEZ (zlib, zstd, snappyZ) #17ESE, FRELELSM-treeff
BRNEBIEESSKIAELE.

HEEERUHERRREFE=EHNEAR, BREA—MEERNRESE/BEEERNERSEHIERE
K, EAREXLME, X-EngineFINERZSTDERE %, ERNMZFEMER,
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IRTERESE 29, CompactionZ2{ESXWLTRICRFTHER, RLRBERIER, Compaction TR
ZNEMCRAOLHLEE, TREAYERES, FELFRIESERNCompactionsfiski 218 F = a6 B MR
X#,

AT IH P CompactioniB{EXTHH E EIRAEFE, X-EngineFAHH A& T FPGA Compactioni R, {EHRE
HEFE4EMECompactionidig, M THE—NFPGATEM T K% MR B = CompactionflE 45 1R1E .
BNEERAFPGATEHNEN L, BHMSEEESE, X-EnginethsELIB/NIERAN T EFEMEZAE.

o HEERRNE

BEFRAFHOBIEHBERHY, XSHDBEPELBLHEL, ILREFRAEERNIENER
AR, ELSMEMREED, NREHIFESHEERTERERSERL, FREREREFEM@ZEP (4
WNVM, DRAM) , MBIHEMRENEBRERBERP, FRERNBEFMHLEDR, XMEX-
Engine@# 9 B,

X-Engine ¢ AS BEIEEETAIM TILMES:

o fECompactionig{Eth, HLEHRREZATTEHEHFIINBIERIICR, BHEILSM-treelEB.

o HEHFASREIE, ECompactionHEREIEPEIEFANFSD (BlockCache/RowCache) , #&
ZEDPERNNSBT ML,

o AIFERIRAIHARROUEBKHDENEE, HRAFZIRNEFD, ROEBRHEAEFRDPE,
HERIRA HERERR, TURETHERABRETRNITERRRE, RARKEL.
ESFMRAFESR o

HXieX

8.3. HERULEARZITREEENFMHSIZE

ETFX-Engine5|ZHPolarDB-XEHZETHEMEITRRIBEELS, BRTERAHBaseHIEER B
B, BEFEERANRN, RERTHFPENZEITRENZXK,

BERER

MEEBEETHNEERTESRAELMYFES, FRAFPHEBE7ZA, AREELEHRTH.

ENLFEEANFE L, SRNIMNENBRRZRICZEHN . BARGFIFRISRERRIE. Ha
EERES. iTRE. EEDE. ABNR. ITEXM, MRERERNHIAZGTE, SIHHHERE
BREFCRYUBNRSEH, BIRETESRIBBERBBEESSRE, BNUBEEERSXSHTHEE
ZREFEE. WREEANANERIBBEERREERE, EREZEESHEEEERETRNEXFMH
BAES.

RGITRERENRSGIRRAXEBNGEE, HTUHESRIARZUNLE, TERNRERHARER, AKX
ACREHEED, §ERIAESE17F, SITTEEAXNBEECREREXRETHZEN, MOGRHE=E
thLBEERiTPBL,

TXRAGFANBEETRWNARBEHFEA A EEEGITRENRENTR, IZHFERA.
Rt

HEM003EMIES, E17FME, BEEREAMIEM, KB ITRRERMBEHTHREH:
o F—HER
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HAEESMRBATRER/N, ERAOracleBEEEFHEMBITRER, TRIENALITREARNER—K
RE#HTT.
o EMER

HTFRLITEHRESEREX, B—HEFCLEFERNFELHENBTERTR, TENRZITREHRTR
7, DPRAEXRENRLE, B=1MAZANARITRERENLE, ERATHREEX, FEREEN
R, BLENOAFRPREEI=TAZANARITEER.

o EZMR
ATHRREERANAHLITEERRZE, FFHHLITRIREIHBase HIEE.

ERFRREAEREARSIR, ERITREFAGRESERRN, EIRAEZRIDERITE, NF
ERPRIREFSITES, ITAREE—NOE, TER—ERREEIRFIBLIHLITEE, RS
RETREHAIBIALITEE, USSEITRIRFARFEERNEHF, AFRUESRARNBCHNE
TR HAERERBME,

o MR
AEITREIEERAETX-Engine5|E89PolarDB-X&E8#, BMEETHFERA, WBRTIFEAE.

WERSh. BETEES SRS EHBase R, B2
I FOraciesip R . ISP S
TR

FnBdRE, BEENR FAETX-Engines| ¥y
BEA=ITAZANBRBE PolarDB-XSE8E, BEirts
iTH{EE. i, LA,

YEER

EREERZITEREERRTE, BFRSUHARITRHEE, EEE+FHEE, WSSHEAMEIREERN
—HEMNMLA OBk :

o TFfERLZA
HTFESESASTREEXBRFEXRAMIER, DHRFRIEFFBEBRE.
o EifIIAL

RUFEEHNE, FIUREEHERF. RITRXRERS, BURERBEERTEXR_RRS|, BZRR
SIFmERIE—BEMMERE.

o TifFEHT
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RERBEGLEN, FRMAFAE. BROXMPARITEEGEHKIORADL RS, ENATERIEE
HE—EEEA.

HEFX-EngineS|ZHAEITREIEESE

ROVTBRRGEELZENNEESBNENTERT HERE, REUSABNXESBERGMTRS, £
BENYSKRBEEAREBHXEE, RIENPELTHEREAE, R2%EEHBase M
PolarDB-X4 8 (X-Engine3|%) , #HAAENT:

o ELEEKRRIGAZAIMYSQLEEE (InnoDB5|¥) , EERRERKIEIORITE, HEEL, TURIERS
NEFGRPR, BRIZSEN,

o ERHMERPRBELZEPEBLEIOXRNITRIRERLESD, HFMNELZEDHIR.

o ISEEFMSIZYRNX-Engine, REFEZIORNFERZITRRE, EFIOXRNITRIES, HREF
SR,

ERAHARE, HEEFERAELERHBaselRELH; MEEMELEERRS, TUERES—#
MES|, MRTHESEREE, HLENSRSBRIETRIEH.

| g—DBiFEE

ORMITHIRT OXBIITHES

InnoDB X-Engine

LB SLIEORMITHIES BEE SEEEITHES

g 4x

G =0

HAERZITRICRARKENFARIRRESEANCREHAEND, HERBER, CRIFERIRR
M. X-Engine3|EHS AL B HIRERF MBI KBNS, B—X-EngineHiEEEH TSI ARR

NFHAUSHEAAERKBCREERFROAGLS, IRVSEAERMLSASE, BUEEEER
X-Engine3|%¥, BT X-Engine5| 215\ &#EEPolarDB-XTI LA KRR R 6 B A 77 A A B &,

BAIX-EngineS|ZELEMNER %, FSENAFPUUBIMER. #BiE8 R 6ER0S MysQLEA),

8.4. X-Engineillix R {ESC i

AXANBEANIK T ESysbenchifIXfRDS MySQLEYX-Engine 5| €& 171, IR ERITEEX-Engine
B gE .

(IE 3
o IIARDS MySQLSEfiI BN 7 6% 5| A X-Engine,
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Z R FERDS

@ B WTFFR, XENGINE&ISupportFi{& R I DEFAULT,

MySQL [(none)]> show storage engines;

B et L TR T e E e P e e e e e --

+-mmmm- dommmmmmm e +

| Engine | Support | Comment | Transactions | XA | Savepoi
nts |

+ e e e +--

- Fommmmmmm e +

| FEDERATED | NO | Federated MySQL storage engine | NULL | NULL
[ NULL |

| BLACKHOLE | YES | /dev/null storage engine (anything you write to it disappears) | NO

| NO | NO [

| XENGINE | DEFAULT | X-Engine storage engine | YES | YES | YE
s |

| MEMORY | YES | Hash based, stored in memory, useful for temporary tables | NO

| NO | NO |

| InnoDB | YES | Supports transactions, row-level locking, and foreign keys | YES

| YES | YES [

| PERFORMANCE_SCHEMA | YES | Performance Schema | NO | NO

| NO I

| Sequence | YES | Sequence Storage Engine Helper | NO |NO | N
(0] |

| MylISAM | YES | MylSAM storage engine | NO | NO | NO

I

| MRG_MYISAM | YES | Collection of identical MylISAM tables | NO | NO |
NO I

| CSv | YES | CSV storage engine | NO | NO | NO |

| ARCHIVE | YES | Archive storage engine | NO | NO | NO

I

o  GGCEEE R R --

R dommmmmm - +

11 rows in set (0.00 sec)

o HHIANIX A REMEX-Engined,

125

> XH4kRA: 20201012



Z= #E ERDS AlSQL 9% - =i

@ B8 MTFFR, ENGINE=XENGINE, fS&%iE4) %18 TENGINE=INNODB E 77 %3]
&, RENEEAERX-Engine,

MySQL [sbtest]> show create table sbhtest1;

| sbtest1| CREATE TABLE ‘sbtest1” (
“id” int(11) NOT NULL AUTO_INCREMENT,
“k™ int(11) NOT NULL DEFAULT '0',
“c’ char(120) COLLATE utf8mb4_general_ci NOT NULL DEFAULT ",
“pad” char(60) COLLATE utf8mb4_general_ci NOT NULL DEFAULT ",
PRIMARY KEY (‘id"),
KEY “k_1° ("k’)
) ENGINE=XENGINE AUTO_INCREMENT=2001 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_gener

al ci|

1row in set (0.01 sec)

@ #8 BNEEE1.1.0RESIRALSYsbench,

{EADTS#1TF == B

BAVEEZE RN E = BUE TSRS DTSIS BN E L HHRE IR T EX-Engine 5| 2 RDS MySQLSLf,
RIEEEX-EngineH#E BB SAER, XENNREREFENLEREVSER. BFX-Engine 8 5
BATZERFNEEEX. IREE. PEEMR. SREHEELSSHEARBRRUS=E LA, XEHER
NEXFERRSEBIBEEDPHERES,. CREKESEZEX, RUERSNESHE#TIE, EREAE
.

EADTSAZHEIBHENIEPENIREFMESIZ, EHEEEEAX-Engine3|Z2AIRDS MySQLILHI £
FHOIBREBENE, HRIESERRAHINERIBEDISHFERAX-Engine/Zi45(2
(ENGINE=XENGINE) , ASERDTSUIBEIE, FTBERENM,
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BWEERHBESAE, E2HH17SQL, HiBEZRDSERGFEMNZHBCPURIOPSRIARER, &
CPUFIIOPSEAITIE/E, HWHNZESABERAER. XEEAX-EnginefiKARILSM-tree R 45184
BEERSASKERBEEESHEREFMEBNANINGE, EEESHRTRE-LHE, SEA—ECPUR
IOPSER.

FHETIBSRIESD

{i£ [ Sysbenchi {7 % i =5 @i iX

ARSMEZX-Engine T EER MR, BiLESysbenchilliX &< hitable_size SHIRA— MR A
(FEMySQLEFIHBX/NRFEER) .

5{EADTSMIRNAAR, RIVZINEETREIESABHFENNEF HICPURMIOPSFIARER, FCPUFIIOPS
BERAZE, KEN=ESARERAER.

Sysbenchillif &< :

sysbench /usr/share/sysbench/oltp_update_index.lua \
--mysql-host=[RDS LI E#E ] \
--mysql-user=sbtest \
--mysql-password=sbtest@888 \
--mysql-db=sbtest \
--threads=32\
--tables=32\
--table_size=1000000000 \
--mysql-storage-engine=XENGINE \

prepare

{8 A Sysbenchi# {71t g&0 iz
EEASysbenchi# fTHERENE B, FBATEBIVEErand-typeig Azipfian, J§rand-zipfian-expig& 0.9,
e rand-type ASQLIEAERZNENEN L.

o zipfianPHE—ME DNHERAMMNEIESH, Hrand-zipfian-exp0.98¢, EAzipfianH AT
MENSEHEEELHRPERNEES S, WS RBEERBIANuniforma S EEASEN
=

B E R TEKNEE, 036008, KEENXERTREEASENENFIME, FREEN
FHERNEEEIENZN,

BIEARSHERECENLELAEN, M51270%E.
MEFBELIXX-EngineiHTEHATRRESESHMERE, BESRNEFLE, ERIRMENERRS

AGBEERR, HEZMEZEN , BITBAEREE RS .
Sysbenchilif &4 :

127 XHEERA: 20201012


https://help.aliyun.com/document_detail/96154.html#concept-fxm-bhp-ydb
https://selfservice.console.aliyun.com/ticket/createIndex

Z R ERDS

sysbench /usr/share/sysbench/oltp_point_select.lua \
--mysql-host=[RDS SCHliE#EH] \
--mysql-user=sbtest \
--mysql-password=sbtest@888 \
--time=3600 \
--mysql-db=sbtest \
--tables=32\
--threads=512 \
--table_size=10000000 \
--rand-type=zipfian \
--rand-zipfian-exp=0.9 \
--report-interval=1\

run

{EAPythonfil A#t E 1T

AliSQL W# -

MBEEHERTSNSysbenchilixk, EFEAPYythonHIABHNTHICRER. RO (BNEIEELH)E

EimaAEA) W

import subprocess
import time

import sys

def execute_test(test_name, db_conn_string):
# setup sysbench parameters
mysqgl = "--mysql-host=%s" % db_conn_string
user = "--mysqgl-user=sbtest"
password = "--mysql-password=****x*kext
time = "--time=3600"
database = "--mysqgl-db=sbtest"
tables = "--tables=32"
threads = "--threads=512"
table_size = "--table_size=1000000"
distribution = "--rand-type=pareto --rand-pareto-h=0.9"

# formulate the sysbhench command

cmd = 'sysbench '+ test_name + " " + mysqgl+ " " + user+

"+ tables + " " + threads + " " + table_size+

# execute

out = subprocess.check_output(cmd,
stderr = subprocess.STDOUT, shell=True)

# output sysbench outputs to a file

nutnut fila nama = "vannina racnlt "+tact namal?2n:lanftact namall

SAYRRA: 20201012

+ password + " " + time+

+ distribution+ " " + "--report-interval=1"+

nn

+'run’

+ database+ "
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VULUL_TIte U = AL IYiiie v J v TLL oL U eVttt e DL U )

output_file = open(output_file_name, "w")
output_file.write(out)
output_file.close()

if _name__=="'_main__":
# the connection string for the MySQL (X-Engine) instance to be tested

db_conn_string = sys.argv[1]

test=[
"/usr/share/sysbench/oltp_update_index.lua",
"/usr/share/sysbench/oltp_point_select.lua",
"/usr/share/sysbench/oltp_read_only.lua",
"/usr/share/sysbench/oltp_write_only.lua",
"/usr/share/sysbench/oltp_read_write.lua",

"/usr/share/sysbench/oltp_insert.lua"

for atest in test:
print("start test:\t%s\t%s" % (atest, time.ctime()))
execute_test(atest, db_conn_string)
print("end test:\t%s\t%s" % (atest, time.ctime()))
# sleep foe some seconds
# after a period of testing with inserts/updates/deletes, x-engine needs some time to complete
# its asynchronous background compactions.

time.sleep(1000)

8.5. {EHDMSII5&#EFX-Engine

AR A48 G000 38 53 4 55 4% HE SCHL ] i 14 124§ My SQL InnoDB 3R o BY [77 5E #4731 E # ZEMySQL X-Engine3, L
IAE AL A BIRDS X-EngineZ i85 2.

AR R

REER BAREESEHH B IA T &4

e EEEARDS MySQL InnoDBEE

o B#REEARDS MySQL X-Engine#iEE, SIZAEESNEIZERDS MySQLELA,
o ERERARENE.

o RENMBWMENCHBRESS, AEHEESLGESLI,

@ B8 AZHHRDS MySQL InnoDB3| &3¢ R AIDBLInk4E #R 3 dblink_src_rds, RDS MySQL X-
Engine3| €33 i fIDBLink$Z A dblink_target_rds,
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BERiER

HABRACVHEVSHNEARE, SEEEEEEKMESNEFMEEASE LA, SIEEMELNTHRE DS, ME
ZHEBETFX-EngineFE I ZHEAAFHEAR. EZEREMYSQL InnoDBRF R AL HIBFTIBE
MySQL X-Engine3|2 t, EBRENABENAR, TTREEVERAE, RESEERSRTUAL.

@ B X-EngineRMEZ=BHFHNOLTPEIEERM3E, BE ZLRENEEARNMES VSR
g, AEXZHRE. JHIRLESEROMNA, KIEERTLESHRA, BRBEIN+T—AEIXE
BIEESEAR, B THEETHASNDE. X-EngineftEsE5InnoDBIEAE3I EM, BREMHMA
ZAEFInnoDB, FEILPERSHIMENLL, ELSERESMX-EngineF/t,

RENTEARAR:

RAF#x

SRBARIEIE

HERFEA SR

MySQL InnoDB 3245 MySQL X-Engine 345

RO LAEADMSEMES RHENAES A R BEER . BanitiEBEIX-Engine £, KA TRIENMA.

KX BEDMSES HHEP, SIZT AN (8X) $MySQL InnoDBRPHIHLHE (—MAF) &
BEMySQL X-Enginek £, AEXInnoDBR#HITH LHFFEME=EMUMNESR. HEESRBNEAH
&f7, MySQL InnoDBRPEARBERE—NANEIE, mAERLHEENREFZMMAARX-Engine5|E
LO

BIEESR
1. BRDMSEEHIA,
2. ETEFERED, BHHBI > ESEHE.
3. EESEHNENBHFHIESXE, REREESR.
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& sEemoms BR v SQlConsoe v BaEAE v BEEL v EEESH v v ESEE. #me &
~ =

Tire 224 dbdeikals
2 DMS {E54RHE
il
% ETSEFNSTLEESE. CEEEERTEANCETIEMESEN. S8TENIETaER, (T EEE =Zl=R
L ==
N SRNERGEEEEET: 1) 1 TEOFEHETH 2) EAERSUSECERERAY, 3) SasE
% ERHMEEHRANNT; 4) $EEEDDLUDMUE(ERGEHEFIEEEE.
E
E BHSHHIS S EIBERAHEFEOSS TREIRIEESRIrS ITREIRIEHE RIS BEHS
2
L

=E IR #E] IEERRIE =8 iR =

4, EFEESRNTE, BESKEIRIZEEAN Rds_innodb_to_X-Engine , I§#RIEE N Rds_innodb_to
_X-Engine demo , BEHERHIN, BISHANESHEHERE.

EESR X
* EEmER Rds_innodb_to_X-Engine )
e Rds_innodb_to_X-Engine demo.

PEESHR
AEHENEBERDs_innodb_to X-EngineFS P IEAMES T A :
BIE8X-Enginek: SIZHIEBHBENBIRE.
FAE#IEITE: FADSQLEEZE AN NS INnnoDBRIEIEITE EX-Enginek L,
MR InnoDBR AL &HE : MR INnnoDBR h EF B IIEIE .
{iftinnoDBX: FHSEHIEMIRE, THEIOPTIMIZESR S 3 InnoDBR @M ITHA, UTAEMEIE.,
1. EESHHERES, SIZHEEUTHR: SIEX-EngineX

i BEMESEBDPMYSQLEREIRETNZTAKE,

i. REEEAPHERESTR, EREN: EIEX-EngineXk, BEERETRS.

i. BHEETR, EAVARPEPASRERSE.

iv. ERBIRERED, MBIEESER, EHERDS MySQL X-Engine £ #E ESLH.,
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v. BALTEXRIES, HEHRE.

CREATE TABLE IF NOT EXISTS “target_xengine_tbl (
“id” BIGINT,
“price” DECIMAL(10,2),
“count” INT,
“trx_time” DATETIME,
PRIMARY KEY ("id")
) ENGINE=XENGINE DEFAULT CHARSET=utf8;

@ HEE ARADEERESSH: target_xengine_tbl , BiZXHEE#H5SInnoDBY 5%
FEERNEREM src_innodb_tbl WH—3,

REEE TEIRE
- ¥pE SRS M 0
| ™ . ~v1a
1  CREATE TABLE IF NOT EXISTS target xengine tbl™ ( ]
SEX-Enginess ] 2 “id” BIGINT,
3 *price” DECIMAL(1@,2),
L “count® INT,
5 “trx_time® DATETIME,
6 PRIMARY KEY (“id)
7 ) ENGINE=XENGINE DEFAULT CHARSET-utfs;
mEEEDmy =uisnE @
3
| [t 3 | SOLFS
ASEHIEE%

i BEMESEEDNEESQLEREI A PN=AKE.
i. REEAPHEFRESTR, EGEA: HLHRETIR, BEERENTRA.
ii. BHLTR, EEVERPEIATRERE.
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iv. ALTED, HBEERE.

INSERT INTO “dblink_target_rds . target_db"."target_xengine_tbl’
(Cid*, “price’, “count’, “trx_time")

SELECT "id’, “price’, ‘count’, "trx_time"

FROM “dblink_src_rds .’src_db’." src_innodb_tbl’

WHERE “trx_time™ >= '${thirty_one_days_ago}'

AND “trx_time"~ < '${thirty_days_ago};

@ #EE ZEGONEE/ERSEINnoDBEMNE S BIEEIBEX-EngineEd,
m AZRFIth dblink_src_rds #5JERDS MySQL InnoDBS| R EHEESLHI, dblink_target
_rds #5B#RRDS MySQL X-Engine 3| &89 # 4B ESLHI .

n FEEIEAEE (WHERER ) AR MESREERE
#l:  ${thirty one_days_ago} 1 ${thirty_days ago} .

RERE FTEIEE
C ERfSQLELEESEEE) Shilie: e
1 INSERT INTO “dblink_target_rds™. target_db™ .  target_xengine_tbl” B
2 ("id", “price”, “count”, Ttrx_time")
3 SELECT “id™, “price’, “count™, ~trx_time"
[_ SIEX-Engines® £ ] 4  FROM “dblink_src_rds . src_db” .  src_innodb_tbl
5 WHERE “trx_time™ »= "${thirty_one_days_ago}"
6 AND “trx_time™ < '${thirty_days_ago}’';
l' kst e e £ l
mEEEAEE S0sEE #r0
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v. B REAESHEPERNZAL, EANVERDPETILEEZEERE, SETEBMEESZA thirty_one
_days_ago f thirty days_ago T E, HEBEIZERE.

-k Rds_innodb_to_X-Engine X

EwnR  RELE | | AmEs v | EnEE BEEE EAEE BERE
FEREsaL EROERGRE, BESNEE e
| Szmsal bizdate (LZSAT1E], yyyy-MM-dd, ETEIERIE—F)
= DTSEETE @
BIEZX-Engine® ] -
TEE thirty_one_days_ago i
AnalyticDE MySQL 3.0
( \ =B
ADB PostgreSQL B =i
AnalyticDB MySQL 2.0 . HERR yyy-iik-dd @
DLA-SQL + v 30 =) v qF
PolarDB-MySQL
PolarDB-Oracle TEEE thirty_days_ago m‘u‘
PolarDB-PostgreSQL
olarDB-Postgre! e
MysQL TR yyyy-M-dd @
SQLServer - 29 a o 4
PostgreSOL
Oracle
EmER

DRDS

1 BRInnoDBE Y 7 SE ¥4

i BEMMESERPHMYSQLEHZINEAPIHNZTERIE.

i. REEAPNEFESTR, EGEA: HERINNoDBRNAEHIE, REFRETRE.
ii. BELTR, EANERPEIASTRERSE.,

iv. ERBIRERED, MBIEESIFR, EZERDS MySQL InnoDBEHEFESLHI .

@ HB  ZPANESMEERDS MySQL InnoDBE i BB HEIE.
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v. BALUTiES, HREHRE.

DELETE FROM “src_innodb_tbl
WHERE “trx_time" >= '${thirty_one_days_ago}'
AND “trx_time" < '${thirty_days_ago};

RS EEix

S EGEE EnMiEE ?
[ v 1d

1 DELETE FROM ~src_innodb_tbl”
2 WHERE ~trx_time™ »= '${thirty_one_days_ago}’
3 AND “trx_time® < '${thirty_days_ago}';

i

#EEX-Engine3®

ralesk e = 4
HE&InnoDBRHATEE..
EERESy =asnE @
3
&7 SQLFS
{ft4tInnoDBZ&

i BEMES LB PRMYSQLIERIIREPNZEHXE,

i. WEEEPHNERMESTR, EWEA: fifinnoDBXR, ROFEREFTRSE.
ii. BRLTR, EEVERPEIATRERE.

iv. ERBIRERED, NEIRESIE, EHFRDS MySQL InnoDBEHE ESEH,
v. BALUTiESD, HREHRE.

OPTIMIZE TABLE “src_innodb_tbl’;
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AEEE EERE

" AR Sl

v i
1 OPTIMIZE TABLE “src_innodb_tbl™; l ]

[I';l #IEX-Engine= £ ]

() EmEE 2|

(52 EE#InnoDBFHIREEEE .. £

o o
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==

TREESH Q=1 TE
FOEEER FTR(DMSTgiRE R B i) A “P RIETE
=FIDBA FTR(DMSTTHE=SaRE5) v v

FTE(MySQLIFE4Online DDL{LE)

ERERIEEl(s) =7

SLErTRTES) 600

2. EESRINEAD, RIAFEINMEST RBTER,
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