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1B .

2451
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SRS,

3.21 HiEEMHSTH

ERBREERABFEEENABRALA DG RNBIEEFEIGE. EAREERERBENBIERAE
EIENRE, BIRGHMARIRFRITRE, &I 3H 3 MRBEFERA (B0 1 DEXKIER
K, 2NEHIEMA) . SMAREFHEEXNTERAREST, BRI S HIREISHIE

PR BB BN YBEESRRT AP, NMRIEFHENSTH, W8 3-1 Fix.
31 ZEIRGFE

o

TABLE

e SMIYIF/8KEIE
e PAGEZMHEHEHES
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. e
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T
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— R >EN ->EN ) e
it : 1 : I : I : I : 1
en o o, o, o
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3.22 TIiEitESTH

EAREEEFESBERET, TEDRREBHANYE, MIMNMRSZSETEXNFERAN, K

ERPERIEE—NTED RBNERR BN BIEESR, W 3-2 Fik.
E&ZIﬁﬁﬁﬁﬁﬂﬂ

rT =y ===
I a&a» I
. = Em
B — o fmmm X,
! iy sy ! -
S — owea I Ei T e T 1
| LE— I
= — 1w I P | | |
_ | P P! |
TYFBREES : Ei 1 | a» 1 ' o |
B — anxeen | e "=
v | P |
' [ : |
[
- | o |
I - | ocom
| = b oo :

= e =

'
I
I

ZEHE R R A PEERMEENRE, R TEDRRSFELENMABSHEE, BIE
BTN RRFEFL, EASHBIEFHERFER, FEEERFBEATET RBIARER
5], FISCHLBmhEFERNAE RALE.

3.2.3 FIFEHESTH
EAKEEST LIS HREEE, SESEEREEIVSKIE, B2HMIRE T NEiknRg

FEZER, MUERBLEET TEERTRHNIERR, S—1MEEDRRSFLSENE

B, 3—1MEBENSSBE3EE, W& 3-3 Fir.
& 3-3 EETSEE

g —
V
Master Master
Node Standby
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324 TEHESTH
EABIEER TR EERIET S aNKETS, LERATEWNSE, ERIEESRE
HOTE R T RIEE AT S

3.2.5 MRS TH

ERRIEERMSMEHITIE, F—SHEANTEESRMNEZAITENRE, ZINEENHKE
BRAERZRZMAINGE, NEAFRMEMIE IP it BIF . B E % B 4EE im0 X AE 5 IR 14
EEMEHANES, ENRMEEE (M, MIHZRIEE) RIESE, BRRMNE
HEESIET RIS FILRFINEHATH, EMNFZWEEEETTBNENIZEN, AEREFREHWN
KARSS, B 3-4 B

3-4 ZMWEZTE

Worker Worker  Worker Master
Node Node

Metworkl
[2===2

(00 =i
0 6i ¢

Node
« |
= ]
oo
|
A
-
-

Storage Storage Storage Master
Node Node Node Standby

e LY
3.3 ¥iBEESMEE
A IR B T — BT R B A0S B AR SR SR EE B S SO T, AT E 6k
R HEE RIS M EE
3.3.1 SMRE-FHEAR
T PR 4R T 4R B
ERNIEER—S X RRNIERE, MIEEHE MNEERNITRT. ERNIEESIEMARIETIL
M REENTR, (TRIRSMERATIEERSHHLIMNEES. TAER TR RIESFAE,
KBTS R AT B
EFRNBBEEML
ERMIBERAETRNNBERMHER, TRLEAAY SQL BaRIEEKIEIESHIER.
ZIEAIER, PRIER. BEATHERRMSMNEREIEEE, NFE SQL HIThE S
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2o

LA H ZITFIFRA

EAHIRPETE I MVCC ZIRAFH LiTH], HHF—MEIEN S MMAFEEZERERERR,
BREFREFMEPIIESRIENR, RUBEFNEIEEMZMEGE. £T MVCC &R, EXH
BEEESLIIEE R (Read Committed) PRERF, ZIFEHLIAR THESLIE.

WS UDP AR

BEXHER TCP (Transmission Control Protocol) #UMEREIRFEAR, LT AIEY QUIC, E
BABUBETRUEA UDP (User Datagram Protocol) Ha4#&XiBAEN, BEEEEEXET
—ETSEH UDP i), KERDHERERFE.

M4 RDMA il #%

ER¥ERE RDMA (Remote Direct Memory Access) IhaERI EiE#ITAEIAGE], PEKMLEAT
R CPU AR, BEN—INRFREBZTRAGEFMESET, RBSHR. KETEMRE
FEEH. EABIBEIE Infiniband 71 RoCE v2 K RDMA WY 35, HIEFERAKIZEOR
BiEA.

FHEBIRES A

LR ES B R A SEER P AT E EH IR, XK B ESHIEERERA
PRETUR D . FIRKEEXNEARAMTHREATSR, MERKEBEBNE.

%#% NUMA 4k

EARETZZEMET T RENL, WXBEBEHSX, FBEBIEHFEUR. FIA NUMA
(Non Uniform Memory Access) ALIEIRIREH BRI NS, Xl FLizH%, BERixiE
TRESHTNEE

REAYEETEEAGZTHIEEEHNZE THBERAMERIETEE, EARTRIERSHE
BFENTRPEENGES, BRBATREZ SR THIERRAMERERD.

3.3.2 StgE-oEAR

FATHHEREA
ERBIRERTSBEENERT SHITER /0 g1k AP LR SQL iEKFITAE, #+
ITREIEB TR, UENMEHENARFPRRESEABEEODEES, WNE 3-5

No
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3-5 HITitE

Worker
O
i Node
Client [E]—b s ]
Worker o o ]
MNode g an ] o0 ]

Worker
Node

FTHERAKR
( Massive Parallel )
BEERTAERAR
EAREEETIHEREREERNTITES, FLTHFNEREETARBREAR (EFTH) ,
IHBEEFEEL SHTRETERRLE, WML TREHFH, BRETIHEXREBRE, UE
FEIEEEYS SQL BN IREFIELE, I 3-6 FiR.
3-6 HEERTIE

Client @
lswm
Wark = ]
Node O
M&
Storage 4 4
w22 =
BEEFMERR
( Push Down )

HH P& EFMERA AN YRR FEREREFHEITRRIIHE, EMREFET S
FiEBETREREEALISHSREIFFRTRERS, MNEIETREREVCEFERF
FREOHE, BRERENKERTSRITEE, RERESHF. BMIREUKRDHNTIRERE
SRR RIZERIMR .

ERGH TR
REAHEERB‘—RINENRATRRAERMEGITFIROSN (FE) R, IFHRTITE
BEBRADITER. MTERHE—ASHIITEXNRITZENTITE, SERARSRHKTIL
TR ERBEN. ESEMANRERETRNR, ERAPINREMXAIURERBRGIT
B3R, T U T BEIES .
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——rm
3.4 BIBESZR:E
EABEERESERENEIREMITERE, SENES. SMANE. ERNESFF.

3.41 EZHHEHIEIE

ERRIEEEBRERFERSGTHAFRNELHEZAPEETEGERNNREEERS
PHRGRAE, UIREIZRFEBMA LM EBMA 4.
EAMIEFENERKERXEN[3,32], BEREREERESTHFN. 78, HFEE, BY
REREESMNERNZ LS, BEWFRITHE. AREREN 3 ReHEEFIEZH
FIP #ehit, 7 3 ¥AZERIZ IP Ut ERIFK, WMk BIE IP ki A P2 F1 2SR
ix, FIFTES%AFREZEBERDBHERE.

3.4.2 EEBFEIN)EE]

EABIEERERFPHOURBITE EENES], SRFRIE. HEIMRUREERE X E.
B, & AEKAFPRIES.

R PR Z e F FEREN R EREBIMITHERE. AERAPNREZE=AER: AP #iE
eSS FI#RAE, Bt 2R PEMLBIRENR LA HITHARME. FIANAFPRIREEICRE
Rk (BEFH) d, WAFRFIRRIEXFRARN, HAPRBEREEKE, EARE
BRWEREITRE, LUREZBPTHRELRZIELERNIT, AMRIERFREBEIRAPIURSEE A
H%RE, BPNBRSEESMIBERFEUS B

3.4.3 #xricaEEli;ieliEsl

A B IR I SRS AR SR eI B E B AR i AL . SR s E 2 4w B AT
48, FIAURIETLERT, TINESHEETihSE fARER, R R AR TE 2 AR
AN, X, e T HNSENRSDhNEESER—AMSNEE, T tER
BT RGHRSM, FEXETHEEEAIR R EATIFIE, MRS BRI USEEERE.
3.4.4 TEHEEMMZBIRIE

FUEEAEREER, SUGRNSHEEERASHN. EASURESI T MEERIRNM
=, KA FIRIS R E M SR, EARNIEENINES 2 — MR E XK
BB, DENSEERREERN, ERaBANERT, st A
S, A, EAKIBERBEENERE, MENRGNETEESMBN. X3 TCPIP 5
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X5 SSL ARBIEESRIE, SSL RIERTE TCP/IP E#HEM £, #ITERRMBEMS, RiEff
e o

3.4.5 [IL&if a1 niEE]

WIRENET S AMEINE, EiESEIRESSIIMET e, LU SURE T a5
&R, RBEEEZH, BALBETHIEE (Database) M (User) 1REBIEE ML
Xigi (IP Hihtsh 1P HHEER) BHTRS RS EIE, AXURIET BIREE S 2 ME IR E IR
FRRe.

346 HEMEAREME

EAREER—FMEAIR+HE, FATHETIE+EREIER AR R RBEIRRE
Frem, RCAERERE. FENTE, HEEMEL, FREREMIFRER. BEE®
R TEMFSFLMIPAE, RTEBRAFME. 0E SQLIBZEXFHANRE, BEX
£ 99.6%, FTTEEBSE T HIRRAHRHNRERBEFHARS.

3.5 BEESTR

EAREEETHEMAFNSHARER, BENSENT R8N, TUAESHENBEIMR
FBHERAITH R MRHBERENDABTNY RIED R, FHENTEMNT REMET S, =
FRTERNY R. TETRBETASTEEEEE, MUY REAS5HEESAMEME
MIBEEARENDMTERED. FRTRBETRIEFERSEERTX, SRYIE CHUNK #1T
FhiEe, PIET REHTRE, RERFHETLUZ CHUNK RE ZHNEETRERT R
R, TREVANERNAMDI, BMEHNETEMMLEE.
EAREERAAELNSYT RED, TENER (EF) AFEALTM, TIEAREFMET
RZEHEN %, THREN, SSTARSGAERYT R, WE 3-7 F1E 3-8 Fix.
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FiETR | (- [ [ [ 1
-, i, i, &,
N A L A N
5 +H =
B 3-8 TTRENST R D
| TABLE
Bl — =
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. — s
AR T R R I
[ S [ R [ S ey Sy s £
1T - I - THRT - TORT - ey
‘ | o | ] e || o | ) e || e | P
— 1 - R~ (KN - (K] C (R S o |
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e e ! CERerf I
I-._E__.- N\ A___s N___s \___; 1’\

EABBENEERAZ 3 RARE, ARAISHES MHaL, HAWAT 1T
=, EATAREFEMHREANSHERFHMAT S BEHREMNELFIZHIZE 5% A, =
MEMARIE ST, BIARBEN B, MEEASEENTELSNFRE, FTUANAE
BEE-TEDRBEITEABERE, BARSMELNESY BRAKRM, LI “BMAN” .
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3.6 HIEESRA

EANREASSRERA, EBSEMELTE. BERG. NARE. WEEOMTHE
#R, SEERER, MF 31w

=31 RAEM
RERE A

BHEIEYHE |EAREERBIZMEHGHMKR, J1TT X86. SPARC. POWER,
ARM, MIPS EW@H ARz L, #5REFEHFEHTHEIREMMIK,
MK EEaIE: RE. B8, BB, RS,

BRERGYHE | ERABIEETEET C/IC++ B4, EARFHETEISM.

S ## Windows &%, Linux &%, Unix. AIX FEMEIERS.

Y EEEGE UOS, PHREES. SRITEBIBE. LA, FRAE. RE.
e, REZEMRIERS.

MAALZH | EAREEXHEMEREMTLIMERMERRS S EH.

F%&IM5E: Visual Studio. .NET. C++ Builder. Qt. Eclipse. IntelliJ IDEA
.

fhial#: WebLogic. Websphere. Tomcat. ZHRAE. F8]. SifEs,

POEEOYEF | ESBUBESRE SQL-92/SQL-99/SQL-2003. ODBC. JDBC ¥ [E frfr
ST AR, IREFARIEERERD, XHF SQL-92 FRERFTBHIEL
7,

REHIEEFRERZO: ODBC #OWxIERF (Ff& ODBC 3.0 #rifE) .
JDBC #NIK=EF (4 JDBC 3.0 7)) -

RAEBIBERE: REEMBURENRIELT., RBMIFEEFE, 5 Ora-
cle BiIEESERE, W8 (package) . ZFfi#idiE (PL/SQL) . 7Ff#ERHK
%,

BRBEAEVREARAF 22



EAHIRRE

BARBRS 3 LEA
RERE FREULHA

FREXHE EABIEETLS X UTF-8. GB2312, GB18030. GBK. Binary &M

3.7 HiEESSH

SabE
KAREMN, REBHEERN, EMARONTE, RREEHTELAR—REESR), BFREH
EXE, RIERS L.

5%3)
RIS TF IMIBMAN R ISRMEFM. 2AEFHE, EHFEBRE L FHEEERRE.
S#HME

REEN, FTEANARFEEETR, FRIRESEAMA LA RGEBRRMEHTS MR
B, BIBIRE. MREEFE.

S YR
RETICHEEREURS THIFNINGE, 2EEZERIEERS, BRIREEELEF KA
S HLATE]

SR
ETREZNFAIELEN, TRoST R, FHRASMANGE, HEEIDTR, LUERA
KBRS AL SFEK

TN

T REZMBERGNRIZES, HESHMBRGEHNERMNF L. BEEAVESEREE, E
PR A B2 IRIERN

BLEST
IHEHNBIEEESRATE, $EEAL. ALTEXR. BIBIRIHF. BIBRPX
. BIERIEES . BiREKERN, SEHIIFRIRES XMERE.
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4 =z

4.1 EuhThge
411 ExRER

EABBERR T FEGXAZRKEEMARNMNREESN, BRIFNNRER. &R, 4
B, FE. 8. FEIEMEY. MmEds. RSl BXE. 4R (FFE5M. CHECK, ME—
B) . BEXHHELRE (UDT) « EFRMEILF.

4.1.2 SQLiEERE

EARIBESE SR SQLI2 #rfE, SIHfrER DDL. DML &%,

o WIBEN: BIEKIEE. BER. B, R5IZFEMTROGIBIAMPRTEARBIREE.
BIEREXNRMIEREE.

o #iE#R{E: B35 SELECT. INSERT. UPDATE. DELETE. TRUNCATE $i&%.

o INREIR{E: B¥E USE. SET SESSION (#]#F ) . SET CURRENT SCHEMA (1]]#t
#®3\) . DESCi&%.

o EXHR(E: A1¥ERFES BEGIN/END TRANSACTION, COMMIT, ROLLBACK, %
5% % SAVEPOINT #1 ROLLBACK TO SAVEPOINT.,

o MEHEHI: BEFME. B KB ITH; BIBIRMEELIEH, sEammi.

o BIFRME: AEWFAEIEEEL. SHRETE TEIEEE. HPKASEIEAGTEY
2. MRAR, #i0EE%E, SRELACEEERIREE. &8k TBIIEES.

4.1.3 THFETIERE

EABIEERM PUSQL BE0IBEMITIZRY. EANIEENSEMTES %, BitER
(FRATSE) BT IEREL SHRN. TEHSH. FESREHTEN0E. B, 0
B, XEFNZS SQL kT i2meE. B, M.

4.1.4 PIEXBFHER

EABIREXFF SQL AT T BERIEXRE, Wk 4-1 Fix.
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® 41 BERERBRS

- E Himr

FrRIER CHAR[(M)]. VARCHAR[(M)]. VARCHAR2[(M)]

ERIKEHRR | TINYINT. SMALLINT., INTEGER. BIGINT

[E £ ¥5 & # 32 | NUMERIC[(M[,D])]

i)

HHER2 A DATE. TIME. DATETIME. TIMESTAMP. TIME WITH TIME ZONE.
DATETIME WITH TIME ZONE. INTERVAL YEAR/../SECOND TO MON-
TH/../SECOND

i & #3E 2 | BINARY,. BIT

il

KX & #IEH | BLOB, CLOB, JSON, XML

il

m/RER BOOLEAN

FEHIEXR | FLOAT. DOUBLE

HihH GUID. ROWVERSION, ROWID

4.1.5 ZREAIZS]

EABBEXIRSMERIIAE, 81 Btree B3|\ £XFR3|, ATARAPRETEIR THIKE
P ige. BNEABERRT, ARSHFELRERIRSRSITLEIRYE, Rte/RERSIS
FEERESIThEE, ERAFEERSIBIHITERN, BIRERGBIRERS|ITXRHITRSIHE
TXFE, BRIZHSXESIBIERE.

4.1.6 ZAEHIESEX

EABEELIFKESXDIEE, 8F— AP X5 R XIhgE. aXEEGETEE X
(RANGE) .\ FIERSX (LIST) . BBFESX (HASH) , [EBISZ#F RANGE-RANGE,
RANGE-HASH, RANGE-LIST. LIST-RANGE Z4H& /XS, MWIEESHIESEM5IERMm
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4 FamIfge

I

RR. REFEHRT, IHMWooXBERITELZ. FEFIE
FHERVEE, REETREMBT RO XINEE, TXREEE:

. [FEETEt XA ARTEFS
MEF. By B &,

4.1.7 FEHRGHRY

ATHERF#E

PRIEXT IR TR RNIER

, RAREERRFRHETXENRGREY,
SEHENER, SRERANMERERY . FHRERH.

BHECB R E . RBELIRRHE, WMk 4-2 i,

® 42 RGRH

R 2R NIt

BUESREH | BIN. HEX. ABS. BITAND. LOG. RANDOM, POW, ASIN, COS %

HELBEA | MIN, MAX, AVG., SUM, COUNT, STDDEV %

FHEBEH | LEN, LEFTB. LOWER. UPPER. WM_CONCAT, SPACE. CONCAT
e

FHE 2B | GETYEAR. NOW. DATA_ADD. GET_FORMAT. DATE. SYSDATE %

LKAVGEMRRE | HEXTORAW. RAWTOHEX., CHR. ASCIl. TO BLOB. NUMTODSIN-

TERVAL %

41.8 HAEZARYE

FlEt, ARERFRERENEREERE, ESKIEEN—LEARINREM T HEK,

HURZER

BRRMBLERFER, W%k 4-3 Fix.

*®4-3 2458
R85 ARG OEA MRS
DBMS_DBA ERRRZCHE | REEERYIP RS, W: session, transac-

tion
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RGE5 R Ak KRR

DBMS_OUTPUT FHERERMEE | FRIFHFRESHL

DBMS_INFO RGERE REARGER, : BIEERR. BIRERK

DBMS_STAT GitEEE RTHE. BF. 8. DWBIEENSR, W:
DMRFERER

DBMS_IMPORT RABESANE PURRE RSN EIR B HR R+

DBMS_SCHEDULER| A%t 23k EL ATFEIRNAGERERES

DBMS_SQL F17S SQL (DDL | $iEA) s E &2/ R P55 MIT SQL 184)

#1DML) &

CTX_DOC ENREREIFE £ R AERE

DBMS_LOB A RIEIER RITRBABAVIRIE, a0 CLOB HiEMIE, B

UTL_RAW FEREEIRE FRBIBERAEEHIEAR, W FHRE
ASCIl, RAW

DBMS_CRYPTO BEmMES e E R BIEEITINE, 0: DES Mm%

DBMS_BACKUP RERNE FRREXR, W: IEER. BERX EF

DBMS_METADATA | T#IEEIES KRBT RAVAIEE R

DBMS_UTILITY BAIAS REHEERNESE

DBMS_RANDOM BEHLERH B A R EIRRIEREHL

DBMS_JOB EREA ERMEI T REIR, . 1EliR3. E1T. Ml
PR

4.1.9 ZRgrFHaYE

REAHEFRHFECANBEERGRSRGIE, REHENBIEERNIFRESMRENT

5], FEBNF S T RMEERIEE, UK

HNBHEERNZITRES.

EABBERGRDANHR. EhR. REER=IKRE.
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o XfHE: ERUNHMIEENRETNRR, SHEXHIIR

o SLiFFR: URTEKIEEMNR. AN RBEFHITICH.

o RGESRR: FIIRSANTERIFFSER, BEEREIENREENENESHITICH,
INTFFRBIERE, BEFF. AERBUEAENRIRESSF . BISERTEH ISR
HEREBITRSHITIER, WREMHE. il XHES. £REE/IEEH.

RAHEERGUERRBAFACIIRFSEEZHITHES, TEES ALL #1E. USER #1E.
DBA #fiEI =K.

o ALL #LEl: KL ALL ARTEMARSIE, FRARFERA LR ALL LB, ERMt T X HiE
PerP R B R BRI PR -

o USER #LEl: LA USER ARIZRIZRGIE, RABIRAHFA & USER HLEl. ERIE
Hxt SR A FRARIXT RV EIPR .

o DBA #l[E: 1A DBA ARIERIRZME, R FIMEAE DBA fUREIH A7 &EifIs] DBA #LE.

4110 RGHFEEKR

HEEHSRGIRBHERANIATKRE, BTIEHBEESLRSEBITRITER, Mk
4-4 Ffi7Ro

*®4-4 BESFR

HE25 HEX & H& A
RGEIREE ERROR.LOG BIEEGITEIZALTER, EHBREEETEIE
FAEEREIRIEE, @Y ERROR_LEVEL %
EERAELRA.
RGEHHE EVENT.LOG BIEERZEHHE, CEBEESTEREGH
RGEEE.
E RO = I COMMAND.LOG |##EEHIT SQL iEHBXE, TSHAE
REG_COMMAND, iz & Fr & % & FE o 2
ETm
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HE5) HEMH H &5 RR

RGIRIEEE TRACE.LOG BIEEZITIRIZEER, ICEBEESRXREHZE

A4 EiTHE STDOUT HIEERZTITER (Bai/fEL) , EEHIE
FE Y 4% i@ 4K %L, PRINT _DEBUG=ON B¢, #]
EENRZPITER

4111 WMRESHOLE

HEERARBEFENERNESY, JUSRGEURBERAFZERERF, LERNSY, FTXE
WIREE R RSRE, Nk 4-5 Fi7r.

®4-5 BRESHEE

SHRE SHEE

P 2% foT s O, ERHEH, EROS, HXRE, OSER, BRRE
FITERE HIEHE. LIENE, KIEHE. EFHTE. RPLE,. F54%IE
REERF HRER. MHAER, HEETF. E54Z. SERE. SHEXN
SQL 5|E Prepare 121, IERHZH], TBIFTE. BETR. RIIRMN. BOER
FiHEE BlIARE, AARR, YIIATE, EHEH] FHE%ER. AR
EHEHE Bz, RERA. EHRM. M, ERiEh . E5EE
&REIE TEHE, BEBEH. E5%iEH. BEEK BB, Bl
EBITHE HEBR. &aliEHl HES R BiEREE. BEES. A0
Cawskin Bt RE., ERDH. Fitoth. XEER. R, oHhEE
A BEFIRN ., BAEN RERAANE, FHIE~mE
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4.2 ZHPERS

EAHIREEXFSMEANBAEE, MERNFFAMUBEMEMLRIMERE.

421 ETHEENZHPEE
ETHIRESH) (Database) WEMAEE, —MPARE—E, BEERS, ESEZEE

THZ,
E T (SCHEMA) mIZENIRBENSHARS, EAZMEN, —HPHE—RKRN, 7

AT EREE X R A A R AR TR B R PR P SEIR, 2 4-1 Fios.
41 ETHRENZHEF

Tenant(f8F) - - p-3 a a -
schemaiizt) | [EZ| [EZ| 5 5 [EF [ET
Database(SL{71) - -
1 — —
"""""""""""""""" dEE

422 ETERFZHEPER

EABIRERIFAMALEESN, BUFEMULERE, BEZUMEHITEIRRRS, EYERE
BRENFHT, ARSNARFPRUEBEEFEESTHNRS, REFTFEFMAER, WE 4-2 R

No
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[ 4-2 ETZHRFHZHEF

& & L
4 A A
r—-—--= r—-—--= r-——--=-

# & '
(_J__.r,l (._I__.r,l 44--1"
Lo, : ', : ' W, :
1) —t —t
1 |:: I 1 |:: | I |:: |
1 | |
| L : I : (N
¥ I I 1 [ I [
II“'_’ , '~ ! 7
| S e P e A

4.3 RERREZFH
431 REZMiRE

ERBEEZSNRENESRIBEEENERAMM;S, TREBMRIIBIENLTSMMTENY,
RERIEENREEMATRAM.
o YRR INRE: EREENBIREENTEXH, REMNBIERERSI TR NERIEK
YR BRI
o TEHRMRE: WHENBEENRAITEN, IFER. APR. B, RE=ME
RHFMREE, HAPREFZEFEEXHNENRERE.

4.3.2 EFTE[EL

EAMEEETHIETEWEIIGE (BINLOG) IERAR, AILUBEEEITHIA RIS IR
LASEATiEE (BHR) HARNEXERIG, TSNS Z 00 RERE. EIEREIEL
4 /F, RPO=0, RTO BURT A SIHRE, —A%/NT 30 #, anE 4-3 Fi7r.
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HitTEMSHOREN, EAREEREGRSIVE. FMREFNSAHEE

o ELNE: KEEABIBENEAREIIE, MNERMFHMTEERIFENTERT, HE
MANKIEFOERIETT, REE O SAEIIEZITRES. ZoE iR EREN A
im& RAEKE, RIEMY, RESCHESEERBERBRET L, REFROEFHIE
EEFIEIR & P ORISR SRR — Bl R OEFHIEERET RRSFILE. HEHE
FPE A TR AR SSE, AIRRYIRERIRARFH 0, HRENTNIFEK,

o FMKE: R, FMENHIFET OENEHESTRABIRESR, BT OE~HIEEM
REFONESEIE, WRENEEEIERSHXFLEHFNEITRIERLS, THTIES
Ty MBI EMMMEERANBIRERH TSR, EBRFGOEFRIREMRES L
RUERE—BUE. S0 = BIREL ISR, WYIRER RSP OHER HARS,
FERTI e AR E M RME, REFES .

4.4 MESHEE

EABIEENERES TR T
e SQL 7#fr: #2ft EXPLAIN @& 2 #rEEIERAIHITITRI. 81T EXPLAIN &3S 0] LIS E]
SQL BAIEMMITIRRR, BIBEERRARERITIRERSH SQL, REMUCLURH
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o RIMEE: BAMETRNMHIMUNGEA, BT —RINFEHERNEE, XEBRIN
TR TR, FEF— IR &R DEITIH .

o SHIRE: 1R 80 ST HIBESHITHRIEERS. BEXNSHAEE, AR
MEERFME. A EER. LREFRIREIT AN, AMAZEEMN R

4.5 FRAMFFEIEE

ST ERBIREMIFEY RRAM, EABIEE V12 AR VI IREANIIEERE. 8EE. A
BERBEHITREMREA, BREERGETBAAR.
ThEEM A
o F&Z Oracle 12C A _ERRZA NUMBER #iiE8! [#8!] B51#Ih4E.
o FRZA Oracle HIAFEE X EIEFT A —H AL IE RN RIREISER .
o &% Oracle 'q B#%F, ATHRCRBIFARFANANANFRE.
HEMRE
o % Oracle H#}EE ALTER TABLE TERMRE RIEEE.
o F&Z Oracle HINT f{L2E#1E], BiT7 SQL BATE B ENIRTEEMILEBRHEX
TR REEI .
o FR% Oracle HIEFE Insert First/All i&5ATN8E, A THE—KRMEBIBEIFHBNFKRZH
kA ERIR.
o & MySQL #i#EEE Replace into 1EAIhEE, BTHEBARIER, HBIESNEKIE, &
R#h#RE R,
o A MySQL H#EEE Insert ignore iEATNEE, ZMEEMABIER, LEHIRMA PR
N#R1E.
e 3% Oracle {Af< EXCEPTION_INIT i&E£1M8E, ATAEBRGSHABFEE.
R MRS
i SMRBEFTTLIRR S, REIER R B FOIREHE 100 KPEH.
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4.6 RGH RIMK

X ERBBERIFLY R, NEER. BRE. BARHITHRMA, &, LBEY, =
PAT I REFDIE FA 1A E .
ThEETEH R
o ¥ DML IBRAIFXBFIIE, FMTAXBFEMNRMNGIS, BLIEEEIR.
o RN XRBIETIAN, XHERSXBEOHIE, ¥ REE SQL HiEdiESR.
o ZHFFRMIBRIRMEOMUTELTINIGE, 45E NEIMIBRTIEE 2 1FEHIE DROP TABLE &A= £ M5
M o
o XFFBRMNHERERMEINGE, FENXHNARETESE, HTEGFHRTE, FFEXHE
ERMPXHHMELN, EMBEERF.
o XLIUEEEIMMENINGE, EPITEIEEFERAIEERGMEN, FIREEE.
o ¥URFEXTSR A DDL 1BAX ¥ EXISTS Thae, RAVIBEEZNFRE M IRMERNRIEM
o FMiE json HIBAR, R THIBLENZH, EARPBBEHEMRIE.
IhaRetE L
o BIWBUREXREF, BIRXBFERNREMEXBFRAGRATXRFEIN,
o BN RNIEERIEERHA 1000 Z#FF 10000, BT RHLIFEKMIE,
o MUSLHBIEERAFREEXERE (UDT) , MAFREEREHHEEESR.
o ZFHEIXHEF Function EERIFRY, EILEBRIFIEEL.

RGae ik
o TREHANBEEEE, ARS 4 KBRS 16 i, EABRRKEHER, BARNBMEKE
MBS,
o FEEZAMM, MAFPEKHTHEIEE, BRBAEAR, BREESBEELER, RERS
At 2= A0 B 1R .
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O HEBER

51 WHACEEK

511 MABEHEE

EARIBENMAEHREERNE 51 FiR.

% 51 BHEEER

BEER | FfEhR =t 471 SRR

CPU RIKRE: 2% RIKERE: 4% RIKEE: 8%
WHERE: 232 #% WHERE: 232 #%

Tz RIKAE: 8GB SIREEE: 16GB SIKALE: 32GB
WERE: 2128GB WHERE: 2256GB

R XE: GB% 58: TBA& XE: PBR

KA. SATA/SSD 2#1. SSD/NVME 2$#. SSD/NVME
4% FI6/ Ak Fk Fk

51.2 HFEHMA

FEA AR B RO B B ST FF AN T MK

o ZHFAMTEME (SSD. SATAetc) « EHRREFM. NHRNEFHMESIZE .

o RN, AIKM, HEZFEHRERTH RDMA W4, G3ERAETHAMNEIEER
InfiniBand 75 N FAET /7 Ik % #&HY RoCE v2,

o ¥ PC RSB/ % CPU BR%B=E-

o FHEMH) ARM 24950 x86 2Rt F, EIRXE/~SHFHIT T&ER, HRIXFFUATE™
: BEAG. s B, KB JRE. BB

-+H-
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5.2 IHELEEk
521 EHECENIE
EABIEENIEELE MR ERIAZE 5-2 FiRo

*® 5-2 MHBELEEXK

[T =] & S5k
BIERS 64 {i
F PR A root B PREY BEEIEIL sudo F/FHZE root FUR

A#ZkRA (Linux)

={K 2.6.9

GCC R A< iYL 3.4.6 Lk, H#ERFRH4.8.5
swap X/ BILARER 1.5 &
libaio KA 3218 0.2.100 WLk, #EFEFFEH 0.3.107

52.2 BERGYHF

[ 7= A

Zifs UOS. RIMEEEE. hinbils, BEEA. LAWK, dRAE. RE. BERSHKRZF.

E S5 sah#

e Windows &%!: Win7. Win10. Win11. Windows Server .,

e Linux &%l: RedHat Linux, SUSE Linux., CentOS Linux, Debian. Ubuntu .

e Unix &%l: HP Unix. Sun Unix. IBM Unix. Apple Unix. AIX %,
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EAHEEEASLSRENRAER, BETHEGXZEYEEFERAEENSHMNDHAY
RERMIEERIENATSH, Wk 6-1 Fix.

| 6-1 ARIEHR

FSH | BRIER

X FF5EEE ACID H%
2 BT SRR SREIESUA 10000 4
3 Sl ch 0I5 32768 A PR
4 BERAFRIESIL 21 25k%
5 TR F S AFNE 2040 4
6 EARIICREHIIRE
7 FARFEHHERNKEANL 64K F15
8 JDBC/ODBC/XGCI/GO/Python %N %iES X
9 EBRBERIAILERR
10 52— U B E ML
11 MVCC % hARH & =5
12 TeBRFIRA TR
13 Smart & g8 TIHE
14 SQL-92, SQL-99. SQL-2003 X#¥
15 REETHENBIER LS

BT
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17 SHIEE (Oracle/Mysql/Postgresql) EAMEREF
18 3| ENKEXZFF 4000 F15
19 SQL S HEAKE 2MB
20 SQL LS HEAN 2047
21 EETANRIMEES 64 D
22 BANEETERIFES 32768 NMUIRFEME S
23 RATRE 512 4
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ERfFEDFERE, PITHE (GB18030-2022 5 ERAR PRI FITE) , EIBIBER
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EXZEERFBALNFIENE A ZRETARE, HiTiE (GM/T0028 ZRIRRZ EHARE
XY « (GB/T38636 ERREFAREHBZMINY (TLCP)) , EABIBEZMERRZELEE
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EEREtEM

SERERBITE, BITAHE (GBIT20273 (EEREBAMIEEEEBAZRERAE
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BEREIAE
o FRmBEEM: NRXBERERBETHEERRETENHLEEFEUFENSHALIEES
miAiE.
o REBBEEHM: BETEMFEL N F O~ miEREBEEMRAM, iREEERIKE
99.6%
ERTIRAE

REBEEEME: BEARRITIFRILREREMBEONER OB RNBIEERN, RETHR
R e e R AR E T IEIE R -

REPTINIE

EERAGRRE: ZERREBEMEMTHOEN, FEERRERE (SRERMENERRS
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BB R K15 1SO 9001 REMARINEIES.

ZEEHE: 3RS 1S0 27001 FRREEEAERINEESR.
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