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4. EEMRKL RiE “E8EE57 MRS NEIEERFHEEMEISQL

EABEAIHRITHER, BHEKRTITE . SaHEEMGUCS
FIEiafii (TR ) B98I, 52 WIRRFERZ %Kit
EEMRKFRZGUCEE,

5. EiEHfT RIE “Eaia” SURTHITIRERITSQLERIED . KE
FELEESIEN, BEMERRITEER. FURERF
RZIEEFE.

BINFRZEIHER

GaussDB(DWS) it 22 2 B BUAIE TN AIUIL (Cost-Based Optimization, f&FR
CBO), TEXFMMAMERIT, FIEEIRIERATAL . FEREE . NULLICRELE,
distinctfEl. MCV{E. HBESERIMFIHE, UNR—EXMITEREE, t8EHE—
HITEBOARWT A E BTN (cost ) , HMmMEHEZARITRMN
=N BTERERNRENIRITEHTHIT . XREHHEREFRITEE . N LER
RAUEEFIHEERETAMAIZOEA, HERNFITHEESEBNSEERS
BRIEIEME, —RBRRIRETANALYZEE ZWERZ MR ERZNE TN FZROFITHE
B, BEHMIZITANALYZE, B ENERNASBSABH T FRZED LETERD

1FSE,
BItERZ GUC &%
BRI E B B R A B E AR S R TA
INTRSQLIEE:

SELECT count(1)
FROM customer inner join store_sales on (ss_customer_sk = c_customer_sk);

EHfTcustomer inner join store_salespYAd{&, GaussDB(DWS)xz#FNested Loop.
Merge JoinFHash Join=FfAEA%Join B . IHEERIEFRcustomerflzk
store_salesfI4tiHE RMELERENARNAREMjoin AT, ARIIELEH
AT =N TR

IFANRTERTS, FUTRMTEHSERET —ErEENRITHEREITHE, SEAEYE
RRRMEERRERRESLAIcosthIRT R, HFEETgucSHIRERISIUHAITITE

IREIELALL
RNFRZ EEFE

GaussDB(DWS)BIERZIFT1FR. TR, EEFMEAIEE=RKHTERNE
K S7s . —MRSRTERNSE GRS (LK. BERIERAT ) BIWERII=F
%; S&EE. KitESUPDATE/DELETENEZIZE21ES1TEE.

T ML NEBNNAIFEREMCTFR, XD SEREIENETRAN
Ao
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SQL HiTiTl

SQL T RIE— T i, EGaussDB(DWS)H{T—%SQLEGRTHITANEME
B, 83— 1B HREEES, BIUE— 1 ITEF.

{EFEXPLAING S R LAE BN AR AE N ERERRIEARNITIT . EXPLAINGEA
RITTREMEE—T, BrERITRRBMMASR AT T SFRHAIFFEE.

PATIHHRIERER

bR T IREARAIATIHRIE RSN, BT LUBII A ERIEXPLAINAEL, EBRAREF
MEEMNTIHRIER . ERBUTIUM, XTESHEAESREXPLAINEERE

e EXPLAIN statement: RERMITIHE, ASLFRIT. EbstatementftERSQLIE
al,

e EXPLAIN ANALYZE statement: HpgHTITRI, #1787, HERPITIIERS
B, ERPIIANTELRETIESLT, SRS NET A Eisad 2 a8dE
(A=) A e LhRREIRIITE .

e EXPLAIN PERFORMANCE statement: TR, #1T1T, HERBTER
EERESHEIS

AT NSBTRERITIHRFEN T =A9FFH, EXPLAIN ANALYZESLEXPLAIN

PERFORMANCESEHBIE g T LIBINMEREn 1A HE . E— 1 &8 LT

EXPLAIN ANALYZE={EXPLAIN PERFORMANCEBSRIE&LL B &R S = SRR

15, B ERMTEIIIIARRFERIES

FHt, HESQLZEITIERAT, WMRSQUKHTENEITHRESR, EIUBITEXPLAINGS

BERTIHL, #ITEERM . WRSQLATLUEITHR, MIEZF(FEHEXPLAIN

ANALYZESZEXPLAIN PERFORMANCEEEHTIH IR ESLIRRIIEITER, LUEERE

e ARRRE

HUTH R PSR K5
1. FpEAR
- Seq Scan/CStore Scan
exINFE . RERISEEF, RFT/5FEERNIRFRE.
- Index Scan/CStore Index Scan
17/5FRAORS 1. 17/5FRLEFRERS|, &3R5,

HARREERRSAINL: RERERSTSIBE—1MERS|, HHItER
SIEMRITRIVE, AR EERKT REEt NSRRIV NAT . IRt
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HMENEHRS T LIS E SRR T ES RS, (BRI FHIEFERAITEED
BIHAT , XAMEERR LA —XIRFETEEL . ERmEMLRIR
EE, EEMTREERERS MR EATUEZR], STEEIREY
SRR, XEALSR/IMERIZMEAIFFHE
NRAEWHEREEEFERRIF/INFR EEBRS|, BANMHRAIESERR
5|RYANDELORAYAEE . (BRXAMERIAARIRS|, ESRER—IER
5|, MIERI—PFUERISFITIRRALL, XPNTTERDZEML
REFERTLID ALAITILE, HERETRSIHIFIE.

®  Bitmap Index Scan

(EREIZRS MEEER, FERSIWREEEBRIER L.

"  |ndex Scan using index_name

FERERERS R, ZAXEREIETRUUES|IRFMERY, XEHS
EEE(IRIFEELX, ERXEBRTETRE, RIS TEROEIME
FHAMES. 2L EEEIXMIRISEE ZIMEN—7, IINIBLE
SKORDER BY&MA4ILEL RS | INFAIEIE . EABIHZEESRAHIFS
BEVERILLHEORDER BY,

2. FEEARW

Nested Loop

RERN, ERTHREZIHEFER/NNIEE. ARERAT, MR
RE, HPRERONE—THEERRPRIHEICIUERT, FLEBEIES
IREIFEREFREEAKX (RBEAT10000) , EIBIREIFER/INIRIESRI
*®, MEERREEFR FENEERSI.

(Sonic) Hash Join

AEiER, BRTHIEERNERNEESR . MUEERFRINETER/ND
xR, MEEERENFEPEhashE, ASIHERANRFFENES, 2
585 ITEE91T . SonickI3ESonicAdHash JoinfIX BITEFER{EREhashE4544
RE, FEIHITHRISRE,

Merge Join

IFHEES R SIERE, REXBERNOXEIIZBMER, RENZERYHE
FERPIMEEIRE, FIS5— 1 HEFRERPHITE

EIMerge JoinEEBMEZAIHEF, FRLUEENRERZ, RALL@EBERT
HITHEBEETF Hash Join, WIRBEHIBCEEWHIEY, ERITRISERET, F
AEEBHRE, IttAtMerge JoinfItEEELFHash Join,

3. 8

sort

HEEREHITHEF o

filter

EXPLAIN# H 27ZRWHEREF A H{E—Mfilter" A4 B IR
B, XBEKREMLY T RAeHENg—1THaEZE Y, HERBEFSEME
B91T. FtAYEmIBITERE Y, RABWHEREFE ., g, FHiEEwmis
iBFFA 10000 17, FELFHHESERE; SR EEREMT —L (#HIa%R,
13210000 * cpu_operator_cost ) ARG EWHERESZGAIZTSIMNCPURTIE] .
LIMIT

LIMITBRTE T HATEERAVEILLICREL . (IRBINTLIMIT, BRARZEFRBRIT
HEWIERE

MAERRAS 11 (2024-06-29)

WRIERE © LEARITERARERAF 6



HIRCERSS
e

3 SQL HTitE!

RITHRIEAE0

GaussDB(DWS) X1 Tit &2 Tnormal. pretty. summary. runfUfE=~ME=.
BFIREGUCSHexplain_perf_mode, TILAZRRARIEASITITHE -

normal: XFEERIIABFIEIE . B3-1EIALERER .

3-1 normal f8ZLHATIHEIABY

postgres=f explain select * from test where a < 1;
QUERY PLA&AN

Streaming (type: GATHER) (cost= rows=7 width=%)
Node/=s: All datancodes
—-> BSeg Scan on test (cost= rows=7 width=2)

Filter: (a < 1)
(4 rows)

pretty: fUFR{EMGaussDB(DWS)XHERIFTERIE . HAMESNEIRIBHT, Tl
B&7Tplan node id, MEESITEBEER. WNE3-2,

3-2 pretty FEUHRITITRIRAI
postgres=# explain select cixh, count(l) from dwcik group by cjxh:

id | cperation | E-rows | E-memory | E-width | E-costs
| -» Row Rdapter |
| -» Vector Streaming (type: GATHER) |
| -» Vector Hash Aggregate |
| -» CStore Scan on dwcjk |

{4 rows)

summary: 2fEprettydIER BN T XIFTENE 2RI
run: fEsummaryf9ERt E, BRITHEEREEIcsvIENAISE, LMEFH—

L5

GaussDB(DWS)hHRIEEFAE=ED M-

A SiSn pd]

FQS ( fast query shipping ) 1%l

CNERERIETI T AZIDN, ZDNBEMHIT, FEHITERECN LHTICR,
Streamitxl

CNIRIERIEOEMITRIFEIT R T AL DNFETIHIT, SDONRITIREPFER
StreamBFIHITHIERE .

Remote-Queryitk!

CNERGITHIE, B RETTREIDN, SDONERNT, MITEEBERRIXS
CN, CNHUTRIRITH .

MABAEO1FItt02EN I T :

CREATE TABLE tt01(c1 int, c2 int) DISTRIBUTE BY hash(c1);
CREATE TABLE tt02(c1 int, c2 int) DISTRIBUTE BY hash(c2);

HE—: FQSitHl, BTt
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FZEIOIN, HHIEEZHAZRNDHY, TEXFstreamBEBFIBER T, CNSEEE
L(ll:l’jE; %DN;;H—I; HfEén%T_CNIE:u\o

SET enable_stream_operator=off;
SET explain_perf_mode=normal;

EXPLAIN (VERBOSE on,COSTS off) SELECT * FROM tt01,tt02 WHERE tt01.c1=tt02.c2;
QUERY PLAN

Data Node Scan on "__ REMOTE_FQS_QUERY__"
Output: tt01.c1, tt01.c2, tt02.c1, tt02.c2
Node/s: All datanodes

Remote query: SELECT tt01.c1, tt01.c2, tt02.c1, tt02.c2 FROM dbadmin.tt01, dbadmin.tt02 WHERE tt01.c1
= tt02.c2
(4 rows)

A" JEFQSItRI, EPDEETHE
FZJOIN, EE?&Z:V-'F‘:F'@, ED %, ﬁtaﬁ&%rﬂstream%ﬁ’ﬂ'r%&?, CNEEBHE
FEEY T AZERDN, SABECN_LE#HITIOIN,

SET enable_stream_operator=off;
SET explain_perf_mode=normal;

EXPLAIN (VERBOSE on,COSTS off) SELECT * FROM tt01,tt02 WHERE tt01.c1=tt02.c1;
QUERY PLAN

Hash Join
Output: tt01.c1, tt01.c2, tt02.c1, tt02.c2
Hash Cond: (tt01.c1 = tt02.c1)
-> Data Node Scan on tt01 "_REMOTE_TABLE_QUERY_"
Output: tt01.c1, tt01.c2
Node/s: All datanodes
Remote query: SELECT c1, c2 FROM ONLY dbadmin.tt01 WHERE true
-> Hash
Output: tt02.c1, tt02.c2
-> Data Node Scan on tt02 "_REMOTE_TABLE_QUERY_"
Output: tt02.c1, tt02.c2
Node/s: All datanodes
Remote query: SELECT c1, c2 FROM ONLY dbadmin.tt02 WHERE true
(13 rows)

KABI=": StreamitXl, DNZIELEIEZIE

MEIOIN, HEEFHAZENSHY, FHLtZDNEFHIER }ﬁo CN&pgstreamit
XS, ¥BbkGather StreamEerI'izlJTEééDN#m, AEZNDNL#TERSME, HiT
WEeHmiEER, KXE

SET enable_fast_query_shipping=off;
SET enable_stream_operator=on;

EXPLAIN (VERBOSE on,COSTS off) SELECT * FROM tt01,tt02 WHERE tt01.c1=tt02.c2;
QUERY PLAN

Streaming (type: GATHER)
Output: tt01.c1, tt01.c2, tt02.c1, tt02.c2
Node/s: All datanodes
-> Hash Join

Output: tt01.c1, tt01.c2, tt02.c1, tt02.c2

Hash Cond: (tt01.c1 = tt02.c2)

-> Seq Scan on dbadmin.tt01
Output: tt01.c1, tt01.c2
Distribute Key: tt01.c1

-> Hash
Output: tt02.c1, tt02.c2
-> Seq Scan on dbadmin.tt02

Output: tt02.c1, tt02.c2
Distribute Key: tt02.c2
(14 rows)

SASRRAS 11 (2024-06-29) WRINFTE © AR ERABIRAE 8
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KA Streamitkl, DNZIEFEHIECH

FRIOIN, BiEEEZHBEARESHII, TFiastream&EF (SET
enable_stream_operator=on ) B9ER T, S%Rkstreamitil, EDNEFEEIER
i, LAY Ftt02%, SESDNFETERITN, IESEidRedistribute Stream&
¥, REBIOINSGHPRIt02.cHITISF I EREHRIXLEEDN, AFEZDN LM
JOIN, &EICEEICN,

> SET enable_stream_operator=on;

s== SET enable fast_query shipping=off;

s=> SET explain_perf_mede=normal;

> EXPLAIN (VERBOSE on,COSTS off) SELECT * FROM tt01l,tt02 WHERE tt@l.cl=ttez.cl;
QUERY PLAN

Streaming (type: GATHER])
Output: ttel.cl, ttel.c2, tte2.cl, tte2.c2
Node/s: All datanodes
-> Hash Join
Output: ttel.cl, ttel.c2, tte2.cl, tte2.c2
Hash Cond: (tt@2.cl1 = ttel.cl)
-> Streaming(type: REDISTRIBUTE)
Output: tte2.cl, ttez2.c2
Distribute Key: tt82.cl
Spawn on: AlLl datanodes
Consumer Nodes: All datanodes
-= Seq Scan on dbadmin.ttez
Qutput: tte2.cl, tte2.c2
Distribute Key: tte2.c2
-> Hash
Output: ttel.cl, ttel.c2
-= Seq Scan on dbadmin.ttel
Output: ttel.cl, ttel.c2
Distribute Key: tt@l.cl

EAIF: Remote-Queryitilin=s

Eunship_funcAgE T, BARAHEED THEEXK ( FEIETH ) , FiARBERXESRE
FHERIEDEIDN, SEREUIBIESICN ERITE,

CREATE FUNCTION unship_func(integer,integer) returns integer
AS 'select 51 + 52;°

LANGUAGE SQL volatile
returns null on null 1nput;
CREATE FUNCTION

SASRRAS 11 (2024-06-29) WRINFTE © AR ERABIRAE 9
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SET explain_perf_mode=pretty:

XPLAIN VERBOSE SELECT unship_func(tt0l.cl,tt01l.c2) FROM ttol JOIN tt02 on tt0l.cl=tt02.cl;
QUERY PLAN

operation

sh Join (2,3)
Data Node Scan on tt@1 " REMOTE_TABLE_QUERY *

SQL 1s not plan-shi
reas

h Join (2,3)

Output: (ttel.cl + ttol.c2)
2 --Data Node Scan on tt81 " REMOTE_TABLE_QUERY_*

Outpu ttel.cl, ttel.c2

Node/s: All datanod

Remote query: SELECT cl, ¢2 FROM ONLY dbadmin.tt0l WHERE true
3 --Hash

Qutput: ttez.cl
4 --Data Node Scan on tt82 " REMOTE_TABLE_QUERY "

Outpu ttez.cl

Node/s: All datanodes

Remote query: SELECT cl FROM ONLY dbadmin.tt02 WHERE true

Parser runtim

Planner runtime: 8
Unigque SQL Id: 1780774145
(37 rows)

EXPLAIN PERFORMANCE j##%

ESQLAIITIZP R EEENITEXPLAIN ANALYZETZEXPLAIN PERFORMANCEEE

SQLIBAILIRHITIER , BTN ELLFRIT S eI hE Z BIRZER ISR IR
&2, EXPLAIN PERFORMANCEABYFEXPLAIN ANALYZEEAN T &/ DN_EAHITS
REMUT:

CREATE TABLE tt01(c1 int, c2 int) DISTRIBUTE BY hash(c1);
CREATE TABLE tt02(c1 int, c2 int) DISTRIBUTE BY hash(c2);

LN TRSQLE ER A4I:

SELECT * FROM tt01,tt02 WHERE tt01.c1=tt02.c2;

HATEXPLAIN PERFORMANCER IR HITEE D HIA T8N ERS
1. BT

QUERY PLAN

LARRBRI RS RIRRESR, 888 111FER, 25I=2: id. operation, A-
time. A-rows. E-rows. E-distinct. Peak Memory. E-memory. A-width. E-
widthFE-costs, FEREXINTE3-1,

STRERRA 11 (2024-06-29) IR © ERRBRABRAT 10
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& 3-1 fUTFRIREA

FB ik

id HITEFHRRES.

operation BRI REFER,
Vectorgil B EF2isMEXNT5 1 Z8F, —RENAE75!
FRAIQueryH .,

Streaming@— MFHRIIEF, B 7 HHINEEa00E

#Eshufflelige, StreamingHEBE=MR, DBIXIN 7 HH

T A ERYEIEshuffleIngE:

e Streaming (type: GATHER): {EF=&coordinator ADNUZEE
ﬁ;& o

e Streaming (type: REDISTRIBUTE): {EF=ZDNRIEIEER
FIEHIRE S HEIFTEHIDN,

e Streaming (type: BROADCAST): {EFI2IEZXEIDNAYEIE
I B EAMFTERIDN,

A-time ZDONHENEFHITATE, —AZDN_EHITAIE FRIA-time2H
[(FEERAFME, DRIFRRLEFEFFEDN_EEaIERERT
BfERI<ATE, SiEFTNE&EFHRITHE,

R EEMTPR, RTHFRBR T ERETF RSN
WiThYE, EREFIIMITIENEEFH =0T E.

A-rows FENEFRENEREITE.

E-rows BNEFEERMEITE.

E-distinct FrhashjoinEFgdistinctfdiHE,

Peak WWEFES DN ETIHERIINFIEE, [1HPENERN

Memory 8, alnsXE,

E-memory DN EBNBEFEENREFERAZ, REONLITHEFEE
o RUGSESEMENAFHERERFERESERZEFE
AEXEFE NI LB RRIRELR.

A-width ERERBEFBIEANSIREE, (N TFERFERREFS
TR, BiF: (Vec)Hashloin, (Vec)HashAgg. (Vec)
HashSetOp. (Vec)Sort. (Vec)MaterializeE¥%, H
(Vec)HashlointEMREREA FNEFIRE, B REH
Ak,

E-width BN EFRETENEERE.

MAERRAS 11 (2024-06-29)
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FR fik
E-costs BIEFEERIITRMN

o E-costs2LESIRIBRL ASEE BB SkiE=RY, IR E
DRETREITEUIN R, EeFiEsSHEsReRE
=

o BNTERIFFE (E-costs(H ) BIRERFMEF T RRIFFHE.

o FHHRARMTMMIIONERA, HRBIEERTESBER
FinfIBdEE RiHE . BAXA BB EEESLRREYS AT aE
ETE*E%E%E’J&:\E, ERWMMHBREE T, BT ERE
TSR3

2. SQL Diagnostic Information
SQLEEZHEE . A ITIZZRBIZIEEE =, HIDMLEE#HITE
VERBOSEEIERIEXPLAIN ( EXPLAIN PERFORMANCEWEE tEVERBOSERE )
BY, SQLEIZEHMEEHSHmE, LAHEBIEEEREER .

3. Predicate Information (identified by plan id)

Predicate Information (identified by plan 1d)

--Hash Join (3,4)
Hash Cond: (ttBl.cl = tt02.c2)
3 --5eq Scan on dbadmin.ttel
Filter: (ttel.cl == 2620087)
5 --5eq Scan on dbadmin.tte2z
Filter: (tt82.c2 == 202887)

i%iﬂJ‘iiﬁELEBﬁI%m%E@%Xﬂ‘FJ‘ZTM?%?%ﬁE’JLJ“ 4, BDTEEDITIRIT
EREFAARSTHER, FTEE—EjoinFEil—Lfilter(ZR
4. Memory Information (identified by plan id)

Memory Information (identified by plan 1d)

Coordinator Query Peak Memory:
Query Peak Memory: 2MB
DataNode Query Peak Memory
dn_6081 6802 Query Peak Memory: OMB
dn_6083 6004 Query Peak Memory: OMB
dn_6085_ 6006 Query Peak Memory: OMB
1 --Streaming (type: GATHER)
Peak Memory: 56KB, Estimate Memory: 512MB
2 --Hash Join (3,4)
dn_6001 6802 Peak Memory: 8KB, Estimate Memory: 1024KB
5003 6004 Peak Memory: 8KB, Estimate Memory: 1024KB
dn_6005_6006 Peak Memory: SKB, Estimate Memory: 1024KB
3 --5Seq Scan on dbadmin.ttel
dn_6801_6802 Peak Memory: 32KB, Estimate Memory: 1824KB
dn_6003 6004 Peak Memory: 32KB, Estimate Memory: 1024KB
dn_6005 6006 Peak Memory: 32KB, Estimate Memory: 1024KB
4 --Hash
dn_6801 6802 Buckets: @ Batches: @ Memory Usage: OkB
dn_6003 6004 Buckets: 8@ Batches: @ Memory Usage: 0OkB
dn_6005 6006 Buckets: 8@ Batches: @ Memory Usage: 0OkB

SIASRRZA 11 (2024-06-29) WRIXERE © EARTERARBRAE 12
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NEEREERIXES B M P SERENERE RITENHE RIEFHY
NEERER, EEEZEHaSh\ Sort&¥, BIEEFIEERTE ( peak memory ) ,
RALEEFRHBIATFE (estimate memory ) , =HIATFE ( control memory ) , {HE
WFFER (operator memory ) , HITAISCRREEE (width ) , RFERBITE
E (auto spread num) , 2EIEFITE (early spilled ) , URTEEE, 8
BREE TEXE (spill Time(s) ) , RINETESXHE (inner/outer partition
spill num) , TEIHE (temp file num ) , TEHEERFENISEASEHT
BEIES (written disk 10 [min, max] ) . EFsort8EFALEREARNTEN

HE#, (NESTHFS AR 2RDisk.
5. Targetlist Information (identified by plan id)

Targetlist Information (identified by plan 1d)

--Streaming (type: GATHER)
Qutput: ttel.cl, ttel.c2, tte2.cl, ttez2.c2
ALl datanodes
--Hash Join (3,4)
Output: ttel.cl, tt8l.c2, tth2.cl, tte2.c2
--Seq Scan on dbadmin.ttol
Output: tt8l.cl, ttel.c2
Distribute Key: ttol.cl
4 --Hash
Qutput: ttez2.cl, ttez2.c2
--Seq Scan on dbadmin.tte2
Output: tte2.cl, tte2.c2
Distribute Key: tt02.c2

X—En BrHIZ BF AL BRIIER .
6. DataNode Information (identified by plan id)

Datanode ed by plan 1id)

), avrCuRow: 59999, totalDeadRows: )
), avrCuRow: 59999, totalDeadRows: 0)

XEDEBEEZ N EFIITRNE ( EE8ETERISEZBEES BRI NARITAE ) |
CPU. bufferf9fEAIEREEMTEIHEK

- Eﬁngiiiitr :JlLﬂ

4076.307..54076.308 rows=1 loops=1) (projection til

=68597. 1’1 "‘9? 133 rows= 1 loops=1) (projection t1m~-64 "nlj

%i%?ﬂ’ﬂ#t? SEERE=ED

"  dn_6001_6002/dn_6003_6004FX~EAFHITHTSER, IESHRIEE
715:*=Bj_ﬂﬁ?;tfj4::u:\o
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" actual timeFRSEFRAIAITEYE), B NEFRTHUTIHEASIIEF
S — R EURFE AT E, BN MFERRALERIENSH
f7E1E

" rowsRRHRIEFRILEIETH.

" loopsFRAHRIEFAIMITIAE . FEEE, YFHRERR, 8—1D
XRAIEM B —IXRERIIBIRIE, SREIT— 1o XAEHR, X
EREROIIEIRIE

-  CPUEE

dn 6001 6002 (CPU: ex c/r=44, ex row=29999729, ex cyc=1346672758, 1inc cyc=162228870602)

dn:6363:6934 (CPU: ex c/r=44, ex row=29999728, ex cyc=1343711688, inc cyc=205791299646)

BONBEFRTHEIEEIBCPUEE, HAcycKFRAIZCPURIEIEREL, ex cyc
NSRS FIELRY, FEAEFDA; inc ycREEF T RAEE
#H; ex rowEHBIBRFimHAIBURITEL ex o/rlllRex cyc/ex rowfSEIRYESR
R RO EERE .

- Buffers&

dn_6001_ 6002 (Buffers: shared hit=1725 dirtied=117)

dﬂIEﬂﬂE_EBB# (Buffers: shared hit=1723 dirtied=117)

buffersB REHTXEE, SIFHZHRMIGIRINEIS.
HERGEFRNZES|, IGRTREHIFYEERIEER, LETEER
HROREIES S T EEF T = (ERRRE

- ﬁzﬁzgr);t =2 ({X9.1.0.100%LA_EhRZABolversion=3.0097F &5 EV3xEa It
e

dn 6001 6002 (Disk Cache: miss=576 scanBytes=80MB remoteReadt

dn 6003 6004 (Disk Cache: miss=579 scanBytes=80MB remoteReadk

ZFDisk Cachefdm HEEFEIEZEUEE o

missKEREEZEFARBTAVIE, hitR R EEEFHPIIRE . scanBytesk
RscanZiAHEIESE, remoteReadBytesZR{EOBS HZENIEIES ., AT
RRFOBSHIELIIBESMHNERIREFH , HEENEREHEERFRIR/IVIL
EEblock(BRIATM), BJgER{#F1SscanBytesa/\FremoteReadBytes,

7. User Define Profiling
User Define Profiling
Plan Node 1d: 1 Track name: coordinator get datanode connection

cn_5001 (time=9.306 total_calls=1 loops=1) _
Plan Node id: 1 Track name: coordinator begin transaction

cn_5001 (time=08.802 total calls=1 loops=1)

Plan Node 1d: 1 Track name: coorda send command
cn_5001 (time=8.113 total calls=3 loops=1)

Plan Node 1d: 1 Track name: coordinator get the first tuple
cn_5001 (time=0.891 total_calls=12 loops=1)

HEMEER, X—Z5EREI2CNFIDN. DNFIDNEERRTE, LIREFEEN
—LEHITER.

8. Query Summary

SHERAS 11 (2024-06-29) WA © EARTERABIRAE 14
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Datanode executor start time [dn_6 06 6002]: [0.360

Datanode executor run time [dn_6601 _B 4]: [D.008 ms,0.C 5
Datanode executor end time [dn_6003_6004, dn_6005_6006]: [0.036 ms,0.066 ms]
Remote query poll time: 2.649 ms, Deserialze time: 0.800 ms

System available mem: 1761280KE

Query Max mem: 1761280KB

Query estimated mem: 3328KB

Enqueue time: 0.030 ms

Coordinator executor start time: 0.883 ms
Coordinator executor run time: 13.044 ms
Coordinator executor end time: 0.034 ms
Parser runtime: 0.068 ms

Planner runtime: @

Query Id: 218706 2

Unique SQL Id: 1724793

Total runtime: 13.906 ms

X—ED EEFTENSRIITRTEFIMERE, BiE T S 1 DN LG HFIERMER

BRRKE/I\TAIE. CNERIFIEAI. 4T, SEsRMERAYATIE], LIRZHENETH

FTRREZDBERZ. BaMEREFEEER.

- DataNode executor start time: DN#{TEEFFARTE, [min_node_name,
max_node_name] : [min_time, max_time]

- DataNode executor run time: DN#{T28i=1THFE, [min_node_name,
max_node_name] : [min_time, max_time]

- DataNode executor end time: DN3#f11T28455RA%8], [min_node_name,
max_node_name] : [min_time, max_time]

- Remote query poll time: EWEERATFTFpolEFHIATIE)
- System available mem: R#&o]HAREF

- Query Max mem: EiHHEARETF

- Enqueue time: APARFIE]

- Coordinator executor start time: CN¥{TEEFFIARTE

J—oosN—

- Coordinator executor run time: CN¥{TE8iz{THTIE]
- Coordinator executor end time: CN#{T28455RA(E)
- Parser runtime: f##r28i={TATIE)

- Planner runtime: {28 17038)

- MERE: streamBFRIEAVEIES

- Query ID: &EifID

- Unique SQL ID: #£93RSQL ID

- Total runtime: SHITATIE
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ikl

o A-rowsFIE-rowsfIZE A TR EEINLFITHREE . —RIBEX THER
EZHA, WTLUASTASEERBTRIBEARE, AL FFUARAVESEK,

o A-timeIIFEMEREM K, RIPIMEFHERS (FZEARRBDN LTI EE
8 ) 8K, ALTFRBERHVESEBK, —f&KR, mMESHNEF, EEEFHN
HITHEEE TEEFIINTEE, BINR EEEF AstreamEF, HFSEER
FERDXER, EEEFRTHETEENTF FEEFONITE, BIREFEEEE*
%,

e Max Query Peak MemoryRERFRHESQLIEAIFEZRAE, BHARIEASQLED
BRINEITESAESHIRENEERE, —RESULEXPLAIN ANALYZESEEXPLAIN
PERFORMANCERYSgI HE ot — B AYEIN o
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SQL @{iisra

4.1 BT

BFPRR

gz

$IR2
I3

$IR4

SHESQLIEAHTHT, BEREIUTLR:

IEESQLIE R EIRIFIBERNAIHER . EHEES, RIHEERENXIZREMITIIAY
BEIE. RBWERIHEENERIHERMFRBEESERIITIHITESH, NS
MR, NSINEIERE, 10%AMEIRERMRBRERITER . BIfNE
SIEHFIHER

HAFHERENX -

BEBERT, BLSQUEARILIBTEREEERMAFNR, SFEDS FESNINE
2, EERRNEAULLREGERSE, BRILBAMRELERITLSERAZIEAEEERIBRT,
EEESHEES T HEETFEARER. SQLETXNEMRNNE T JLMERRE
S SQLE TRARITS %

BEEEHITIHIRERRR . WRSQUKATENEITRER, BITEXPLAINGSEEHR
7k, #HITHEER . WMRSQLALUEITHR, NIEFEFFHEXPLAIN ANALYZED
EXPLAIN PERFORMANCEEBFWTIHRIREFMZEITRER, LUEEREEME DR

o BFRPITIHRIBNEMANEIES WSQLITITHRI -

FHXIEXPLAINELEXPLAIN PERFORMANCE(EE., ENISQLIZMERRE AN XHE
i, BEARsSREBSQLBtS.

FPEILAUBIiEEjoinlliF, join. stream. scanfi%, IEEERITH, BEEHHIT
EPHRFREEES N FERIBHITHRITIHRIAGAN, LURHAEIERIMEE. M5S0
fEFPlan HintH#{TAIE -

NTRESURESREANFEME, BNFITHEPRIGIITERES],

(HJik ) GaussDB(DWS)ZIFERIRE BRIBIR T, BEEFHITHREFERE. 1F4
152 USMPFFIEMEN .

e
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4.2 EFFEIHER

BRER
ERFEHER

FEHEED, SiHEEENEREMITHIRENE . RERERIHERHERITER
PRIBEESERHRITIHITEES M, NmSEMtREE= .

ANALYZEEA A WESHIRERERABTEXNGRIHES, RUHEREFHEERRE
PG_STATISTICH , Bt ILRRERAXLFRITEIE, UERSREIRIHRITITE.

BINTEIT 7 KL EmN/MBRIEER, AIITNRIEERITANALYZEETEFHFRIHE
2. BRAKESRITHEERIRIELLFIZ3000017 (BD: gucs#
default_statistics_targetZIAIREN100 ) , MNRFMNSITEET—ETE ( XTF
1600000 ) , #EiNiZEqucsHdefault_statistics_target9-2, BIIR2%UIEERENEE S
HER.

T EAER A EFEIEFERNPER, BFEEETHEREERZEERY
EFBANALYZE,

MFERASPIEEXEEEDPERNETXEINFRMSSBIRERER, =
iiﬁi%%%ﬂéfﬁiﬂ%%, MEEIEAE T LA SIS E R TE, FHERERRATHIT
il

ERLU T o L EHREFRHE B databaseHIGIHER

ANALYZE tablename; —-EBENRNRITHER
ANALYZE; -BHEENSIHER

ERLA T s T2 RIHEBHERERE .

ANALYZE tablename ((column_1, column_2)); --ItEEtablenamezEHJcolumn_1. column_2%189
ZHFEIHER

ALTER TABLE tablename ADD STATISTICS ((column_1, column_2)); --ihltablenamezfJcolumn_1.
column_23 BB SIS HEE =88
ANALYZE tablename; -WERHNFIHEE, FHIECHBIZSIIFITHER

ALTER TABLE tablename DELETE STATISTICS ((column_1, column_2)); --MilB&tablenameZ&AYcolumn_1.
column_25I9254tiHE Sk E =R

A

o 7E{EFALTER TABLE tablename ADD STATISTICSIEGRINT 23&iHE 208
B, EZAHREIZWESIFIHES, MEA MAXiZESEEHTANALYZE
BY, #IT2IIFHEEHINE . REERKEZIIFIHER, BERANALYZES
SHITHE.

o (FFIEXPLAINEEZSQLAYITITRIAT, WIREIENFESEQ SCANAIHIE
rows=10, rows=102RHREHIENE, BUsEIZFRIBHITANALYZE, FEENZ
EHITANALYZE,
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RAFRIHERRE

ANALYZEZIZEMBINRAFERIZNER LR, BIBERITTEREIBIFIT . REFEHaILUE
BEcE S #default_statistics_targeti# {74z, default_statistics_targetBESBE
73-100~10000, EXAEJS100,

e default_statistics_target > OF; RAEEHIERZE S
300*default_statistics_target, default_statistics_targetBUE#EK, REEAIEAL
A, #EREANAREZEHEA, SFiHEETEEITEEEK,

e Hdefault_statistics_target < ORY, SRHFRIFAREN (default_statistics_target)/
100*RHA2ITEL, default_statistics_targetBUEM/)N, RAEFAFARBHA, X
default_statistics_target < ORfSIERIFEIE T2, A FEFASAIINE=E/
AR, ERRAERT K, TEENKNOREREEE.
default_statistics_target < O, SCRRFEHEEE (default_statistics_target)/100*
FHRT1T, FRLABAINFRZ B DR,

BHHELITHER
HELE S Hautoanalyzef TFEY, EDEAEEMNBENETFERIES, 2B
MRSIHERIE, UBEMMARIER.

i AENFEIHEREBNERETRME ( SRXHKFERE ) AISQUETHITIIAS
EBHMEESRITER; BREEE(HINER, BRREF) Aok BRESITHE

=|

15N O

4.3 EHIFIESERE X

ELMIVERT, HESHEZTDONL, — P EE L DNRIEIEFE—RIDIETFME

&L, FNRENEPVPEFEARZNLTIABiR:

1. FEESHODHERIDNL, LGSR DN MY #IZ ST RIS ERE
BYBEE N, BESESMY, BRIUEDS MR LASSIIZS .

2. FRScanENIFIHEESIDNL, LIBBEEDNAIScan/EId K, FZRkScanfIE
TR PREEER FEEfilter P TLALIIZ A

3. REOEBEIEE. BE S XA AT IASSINZ S .

4. RERLVEEIIO. BIIR%/ SEPRERIIASTINZS .

5. REE%#HIEshuffle, B\WMEES .. BidiEEjoin-conditionzE group byl
DI AR AREERISEIIX =

N EREIARERENPHEEN—SE20MIIRNERE . CIRREN—MREEE 1%

gﬁ(ﬁ&ﬁﬁﬁiﬁﬁo RENTHIRERITMERCIZE, ESQUANEREHITEHMNMIE
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4-1 RENTE

( H b ) :——// ol 45 FFE / HOREFIE /

A !
| i3 HEB AT /5U ) - ee oo

Y !
HEFF IR SRR :
ﬂ,}} :;? g [ M35 ) I

L,
wHwAk | [ renkkaiy |

A L
e ) L R TR S5 A B 7 e
' ‘
| 30 MR GARAIIR |
—=
£

4.4 SQL IFRISHN

IRIBEURERISQLTINFILAN K2RV, SEATL: Bd—EaMNEZESQLE
9, ERIEERIEMRIOEM E, BEBIEESSQLIITHER ., NEETFIIFN, EEEE
IBAIRERA I ESETINE,
e f{#EMAunion alytEFunion
unionESHAENESISHMITEEIRIE, Munion allllBEERNERESH.
THITEE ., UTEESBEA=E0RTE, B, F—LLfriApsEH, R
BT ESZECRABRNESAFEESE, rJHunion allEfCunion AERFHE
BEo
o joinFliEhnE=SiTiERM
Fjoin%l EAINULLERZ, WETLANN_Eis not nullTiESRME, LASEIEIERYIZAT
I, IESjoindE,
e not ini&not exists

not inEA)EE(Enestloop anti join3k3EI, fMnot existsWATLAEZhash anti
join3ESLH ., EjoinF ARFENUIYERIER T, not existsFlnot inEf . ELLTER
RigBnul{ERT, BILABITEnot ind&ikanot exists, E@iF4Rkhash joinZkigH
AR,

AR, WNRt2.d2FEHIgEnulliE ( 12.d2FEBEFRE N Hnot null ) EiFR]
LAME T

SELECT * FROM t1 WHERE NOT EXISTS (SELECT * FROM t2 WHERE t1.c1=t2.d2);

PRI :
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B 4-2 not exists H1171TX)

id | operation

->» Streaming (type: GATHER)
->» Hash Right Anti Jein (3, &)
-> Streaming(type: REDISTRIBUTE)
->» ©Seq Scan on t2
-> Hash
-> Seqg Scan on tl

Predicate Information (identified by plan id)

——Hash Right Anti Join (3, 5)
Hash Cond: (tZ.d2 = tl.cl)
( TOWs)

e i%#Ehashagg,
&85 GROUP BYIERIANER 4R 7 groupagg+sortiIplanttgesttiRE, rILUEE
pnRkwork_memB975iE& Fhashaggfiplan, EAFRBHEF MRS MRS

o FMIERHE LN caseiF),
GaussDB(DWS) EREEAAMRERAE, MNREIIIBRIREEARSHIEEE FIER
2, ILURIEE R MEREAIR IR CASERIER -

o BEXERS|FERARHEFRANEH.,
WREFRRHSFANEESEIHFERRS EMmiTaFRaE.

. Eiﬁﬁaﬁwhere¥ﬁl¢'ﬁﬁﬁ!=§E<>?9T‘='1’Ef§\ nulEIir. orERE. SHEiE

o WEFSQLEAHITIRS -
SFIFERFHBEAZEI LA LG ERAREMEEIISQLA LAE BIRDHGE, ESQL
;Fiﬁ%ﬁ;?Bﬁ?ﬁﬁﬁ%EﬁH’ﬂSQL#IE#LFJ?*%T?)\IIEEU‘?E, RO EIESEEE
- R ZANSQLERENFES, HEFEBHIESER K.
- Plan costit&AE, SEF&Eifhash bucketX/)\, ECANSCRREHET1000W

17, hash bucket=2&1000,

- % (#0substrto_number ) S AHIEEFEOERIFEEITENE,
-  ZDNIMETXAZEMbroadcastiIF&Eifl,

4.5 7 SQL EL <

SQLEME— IR 5=iRaNidiE: HilQuery, FIMMHREEHEER; WRA
WEEK, NBEEERTIHHISRERFHEITHIIIEMMN; AEEIMARFNL,
BEHEMRERR.

4.5.1 SQL BiZlth

B 7EH1fTINSERT/UPDATE/DELETE/SELECT/MERGE INTO=}Z CREATE TABLE ASiE
R, TEESIBEIMtRETR, FFRABEER 7 IEEEINZEThEE, FHEHEXENZEE
BIRFZLATopSQLE, HECESEL “enable_resource_track” JJonfYAT R, XLEi2
S ESEFEIHETopSQLA,, BITEIGGS_WLM_SESSION_STATISTICS,
GS_WLM_SESSION_HISTORY, GS_WLM_SESSION_INFO#RElf9warning=FEZaJ LA
R MNAIEREIZHHER, NtERMIRHSE,
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HIRC RS
(e 4 SQL AfisE

SQLEZHRIEZE ST Sresource_track_levelfUIREEXER ., X
“resource_track_level” €& queryld, ATLUZERSY/BIFIHEERKE. DX
RIS EZEFSQLA MENSEEFIEHITSENZEIER; “resource_track_level” i&
B Aperfoioperatorfly, RILUZHIFFBRISZ S

SQLEIZEHIIZEEE Sresource_track_costiyiRERTXER . HSQLAMEIN AT
“resource_track_cost” BF, SQLAESMIZH. SQLAYLIMNETLAEIT explainSEiEiA .

HITEXPLAIN PERFORMANCEGEZEXPLAIN VERBOSERIRHR, REL=ZHIFGITHER
ZAMOSQLEZHERRSHE, BRiESESQLAITIHER.

i3
I
&
Gl

HRISIFLA TOM SRt REaAIn = EHREE

o I /BRBGHEERIKE
MEFERISEZBIRIHEERKE, W EREXEE ., WFXMEE, BN
RO S REXEFERHITANALYZE, AISEBHSGITHEEMFHSSIBEIL
EEIEITENE, NIREEEGPIIOBSIINEFIHDFSIHINERWESRITHES,
2 HEFIHEERIENSE, FHOBSHINEFIHDFSHMEAIANALYZERIIEEEL SR
=, —RARBENSTEHITANALYZE, {EE2#IEAHALTER FOREIGN TABLEASIEX
&b EATtotalrows/EtE, MMIBIESMNRIIITEAE
SEEETRH):
BERNFIHEERKE:

Statistic Not Collect
schema_test.t1

BIFIHERRUILE:
Statistic Not Collect
schema_test.t2(c1)

ZIFIHEERIE:
Statistic Not Collect
schema_test.t3((c1,c2))

BB FIHERRNE:
Statistic Not Collect

schema_test.t4(c1)
schema_test.t5((c1,c2))

o  DIXFEIR; (1ZIEEN8.1.2K LA EARASTF )
PXERETIIN, FESEEE IS X ENGOREERHITOXER, NMEASD
XEEIDMRE, EEMMEEEANREZEEEFRY, SHOXEFLEERS, LBl
Eigtaen, BENESNES: MESSQLHREIR T
o SQLATIE
STFATHRISQL, RoJgeiFd LIRSHA NHENRE ., BRAGETSE RS
B TFHERIL -
XA THENREFEGUTHES:
- REESEHIATIHE
2 EEHR L HERAIREETR. RE T HERAREHIshippableElER
E, B{Aa[&HCREATE FUNCTIONIE %,
- IBESHEIATHE
ZEEFPSRRSHATHRNEMREL, a0 &FBWith Recursive,
Distinct On, rowZ A=\, IREEArecord3EBfy, SEZERMBEARZIF T
HEE,
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IR GRS
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EEEDRP:

SQL is not plan-shipping
"enable_stream_operator" is off

SQL is not plan-shipping
"Distinct On" can not be shipped

SQL is not plan-shipping
"v_test_unshipping_log" is VIEW that will be treated as Record type can't be shipped

e HashloinPAEMAZE
WMNRERIEEIEFRER T Hashjoin ( 8@ GS_WLM_SESSION_HISTORYHY
“query_plan” FERREE ) , BiEENIARTHEINRTEHAIVI0EZIAL; =
NEREZIDN LT HARTFI1081T, BRETTE, N LEIRHEXEE, XY
Xiizs, FEREHashloinlIMERINE, BINERTG ESE JoinlliFEAHInt,

SHEERTRM:

Execute dlagnostlc information
PlanNode[7] Large Table is INNER in Hashloin “Vector Hash Aggregate”

Hrh, 75 “query_plan” ZEBXAPRSHTHEF
o AERZFEEREERNestloop

WRAERIEZIIIZEPER T nestloop ( BJi@IZGS_WLM_SESSION_HISTORYHY
query_planFEREE ) , HERPNERPRAFRIITEFEIIE/DNLERITHEKTF10
B17. RANEERPEFEESEEE, N EHREXEE, XXirs, SEFEE
XEAI, ZIEMEIRINERZIEERNestLooplIXKEX A, BINEMR G ESE
JoinAI{AHint,

EBEDTP:

Execute diagnostic information
PlanNode[5] Large Table with Equal-Condition use Nestloop"Nested Loop"

e K3FEBroadcast

WNEREBroadcastEFH, FIYFDNAITEKRF1051T, WEHEZKFEBroadcast,
XM=, ﬁagf‘j—"éiBroadcastT)i%?ﬁﬂBroadcastEM’E, ISVrNIE Wb
ZStreamALHIHInt,

EEEDTP:

Execute diagnostic information
PlanNode[5] Large Table in Broadcast "Streaming(type: BROADCAST dop: 1/2)"

o HUEMmF

HRAESDONERD M, FAEXEDNLERYTHES—DNLITEHRYI0ESIAL, BE
DNHRYTEAT1051T, W EIRIBXEE. ﬁii—ﬁxﬁj\%ﬁﬁ%)%{tﬁﬁﬁﬂﬁﬁl?z
s, BRI ESEBIREMEN

EEBEDTO:

Execute diagnostic information
PlanNode[6] DataSkew:"Seq Scan", min_dn_tuples:0, max_dn_tuples:524288

o K3|IFEHE
EEFRTEN, HE FRFAN LRBXE
- WFIEE
" ERERSIIE, BUTER/EITE>1/1000BmMTE>151T.
" (EAIRERE, WHTER/AEITH</1000BmhTH<=1517. 3
TE>1A1T.
- WFAEE:
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" ERRSIEM, BHITEY/ETE>1/100008%H1740>100,

" (FRIREE, WhiTE/AT4<1/10000 B HiH1780<=100. 31T
#>1517,
BRAETSEETFREN, BISERGIRMG: BUSENRSIFNRG: (FH
partial cluster key,
HEEERM:

Execute diagnostic information

PlanNode[4] Indexscan is not properly used:"Index Only Scan", output:524288, filtered:0,
rate:1.00000

PlanNode[5] Indexscan is ought to be used:"Seq Scan", output:1, filtered:524288, rate:0.00000

FEIBHR, XMZEERARHTSRISQLATEN, EEEIBZRSIBESE
P SEEDH, NTEMATIRFETENEIERS].

o (HEAHE
T FHIEDN TR AR M RIS B TR TR AEXRT1051T, F
BAESTHAMSSM I M PR AERR/IMERI0fEELA L, N ERAXSEE, #3Xd

XMz, AJASBITHHINYEETHMAE, IR THEM LS
FEURATI

HEERRM:

Execute diagnostic information
PlanNode[5] Inaccurate Estimation-Rows: "Hash Join" A-Rows:0, E-Rows:52488

HBLER

1. HEFFERELR?N2048, IREEEEBEXME (FINFERSRIE
FIHERERKES, JIEFER) WAEE, R EiRwarning:
WARNING, "Planner issue report is truncated, the rest of planner issues will be skipped"

2. WMRqueryFElmith = (AIEEETHEElmit) , MWAS ERImMitTRLAITEY
Operatorfk BIRIEE,

3. XF R A “EBEARET MIRBEE, EE—{plantEET, RE
RFETRINEE, LETRABEESE . XEEERNIXEHSREAISER
BERRENEEMA EER. FIE0, NREscanh REZFEERIEINF, BAEL
E#YhashaggFE & FRATER H IMEHRIRF -

4.5.2 IR R

BRI TENA

BRI, GaussDB(DWS)LH=REDHUESR FHIEIEAAIMITRIZRS, B=FITIT
iR ER TR ERSHIVRITI . ERAIXIEDRISHIVRITIT

-‘zIJo
. 'Fi%iﬁﬁli‘l‘ﬁﬂi EEERSETEANCNRIXZIDNFHITHT, ARBHITERIR
@—DCNO

o  DHIPTITE: IBCNWEIEDHITRIFNMM, ERITHIN, BRBHTNE
ELEDNFITHIT, HAERITRERIRMEZEREICN,

o AXEQNSHIVITI: BRI S VEARRITE, Be MERNEIEESE
REEES (ZSHERDMEED ) TERIDNETHIT, RENFEEREICN, A
[EHECNIAITRITRIZRS
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FERFEDND BRI TIHIREER, BRAEREERMDNAIZFICN, HFEHERE
CNIZ{TARE MERIERRDIER, =SMCNpAMRERI (w5, . it8%F) . T
ITIERERAOEHER, NREE% REIRFZRIRINEISED .

PITIEQAREE MERENEQDH BRI MENREEERTT MEREE. —&
ERTLABIS FN LSBT IR BE T HERY )RR

BERTITRIRE T

ASTHF THERY

PATIH R R A MET LUK SN T A R F -

fﬂrg Ug‘%ﬁﬂl “enable_fast_query_shipping” €& off, {FEIAMHKEERSHIE
::flﬂj::le_fast_query_shipping = off,

BEWRITITR

WRHTITHRIHFBEData Node ScanTi =, BBALLHATIHRIAA B MRS TITRY; 20
BHITIHRIPEStreamingTs &=, BBALTRIZRILA TR

Blanan Ak s3SQL:

select

count(ss.ss_sold_date_sk order by ss.ss_sold_date_sk)c1
from store_sales ss, store_returns sr

where

sr.sr_customer_sk = ss.ss_customer_sk;

HATIHRIAIT, ATLABLIESQLERARE T,

QUERY PLAN

Aggregate

-> Hash Join

Hash Cond: (ss.ss_customer_sk = sr.sr_customer_sk)

-> Data Node Scan on store_sales "_REMOTE_TABLE_QUERY_"
Node/s: All datanodes

-> Hash

-> Data Node Scan on store_returns "_REMOTE_TABLE_QUERY_"
Node/s: All datanodes

(8 rows)

.

Bi

LN =1 RE XA T MHERSQLIEE.

CREATE TABLE CUSTOMER1
(
C_CUSTKEY  BIGINT NOT NULL

, C_NAME VARCHAR(25) NOT NULL

, C_ADDRESS  VARCHAR(40) NOT NULL

, C_NATIONKEY INT NOT NULL

, C_PHONE CHAR(15) NOT NULL

, C_ACCTBAL DECIMAL(15,2) NOT NULL

, C_MKTSEGMENT CHAR(10) NOT NULL

, CCOMMENT  VARCHAR(117) NOT NULL
)
DISTRIBUTE BY hash(C_CUSTKEY);
CREATE TABLE test_stream(a int,b float); --float A~ ZiFEHS %
CREATE TABLE sal_emp ( c1 integer[] ) DISTRIBUTE BY replication;

o  FiFreturningiEa T
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explain update customer1 set C_ NAME = 'a' returning c_name;
QUERY PLAN

Update on customer1 (cost=0.00..0.00 rows=30 width=187)
Node/s: All datanodes
Node expr: c_custkey
-> Data Node Scan on customer1 "_REMOTE_TABLE_QUERY_" (cost=0.00..0.00 rows=30 width=187)
Node/s: All datanodes
(5 rows)

count(distinct expr) FRIFEBAZIHFED, WASIF NE
explain verbose select count(distinct b) from test_stream;
QUERY PLAN
Aggregate (cost=2.50..2.51 rows=1 width=8)

Output: count(DISTINCT test_stream.b)
-> Data Node Scan on test_stream "_REMOTE_TABLE_QUERY_" (cost=0.00..0.00 rows=30 width=8)
Output: test_stream.b
Node/s: All datanodes
Remote query: SELECT b FROM ONLY public.test_stream WHERE true
(6 rows)

AzFFdistinct onBiE T
explain verbose select distinct on (c_custkey) c_custkey from customer1 order by c_custkey;
QUERY PLAN
Unique (cost=49.83..54.83 rows=30 width=8)

Output: customer1.c_custkey
-> Sort (cost=49.83..52.33 rows=30 width=8)
Output: customer1.c_custkey
Sort Key: customer1.c_custkey
-> Data Node Scan on customer1 "_REMOTE_TABLE_QUERY_" (cost=0.00..0.00 rows=30
width=8)
Output: customer1.c_custkey
Node/s: All datanodes
Remote query: SELECT c_custkey FROM ONLY public.customer1l WHERE true
(9 rows)

FulljoinfYjoinFIaNRASIFE D, WA
explain select * from test_stream t1 full join test_stream t2 on t1.a=t2.b;
QUERY PLAN
Hash Full Join (cost=0.38..0.82 rows=30

width=24)
Hash Cond: ((t1.a):double precision = t2.b)
-> Data Node Scan on test_stream "_REMOTE_TABLE_QUERY_" (cost=0.00..0.00 rows=30 width=12)
Node/s: All datanodes
-> Hash (cost=0.00..0.00 rows=30 width=12)
-> Data Node Scan on test_stream "_REMOTE_TABLE_QUERY_" (cost=0.00..0.00 rows=30
width=12)
Node/s: All datanodes
(7 rows)

RFFHARARTHE

explain verbose select array[c_custkey,1] from customer1 order by c_custkey;

QUERY PLAN

Sort (cost=49.83..52.33 rows=30 width=8)
Output: (ARRAY[customer1.c_custkey, 1::bigint]), customer1.c_custkey
Sort Key: customer1.c_custkey
-> Data Node Scan on "__REMOTE_SORT_QUERY__" (cost=0.00..0.00 rows=30 width=8)
Output: (ARRAY[customer1.c_custkey, 1:bigint]), customer1.c_custkey
Node/s: All datanodes
Remote query: SELECT ARRAY[c_custkey, 1:bigint], c_custkey FROM ONLY public.customer1
WHERE true ORDER BY 2
(7 rows)

With Recursive HBIIRAAZIF FMERIGSFIREINT:
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FE | 7S FFREER

1 B54ME. HDFSENETEIZ=S LOG: SQL can't be shipped,
reason: RecursiveUnion contains
HDFS Table or ForeignScan is
not shippable ( LOGACNHE
FTENNATERR, TE )
4hF. HDFSE, HBIMRAERS
T,

2 Znodegroupins LOG: SQL can't be shipped,
reason: With-Recursive under
multi-nodegroup scenario is not
shippable
HEZFfEnodegroupF+HE], HE
H&nodegroupSEERARERE, H
AR E AT T

3 WITH recursive t_result AS ( LOG: SQL can't be shipped,

SELECT dm,sj_dm,name,1 as level YT .

FROM test rec part reaso[’l. Wlth-Recurswe does.not
WHERE sj_dm > 10 contain "ALL" to bind recursive
UNION & none-recursive branches
SELECT t2.dm,t2.sj_dm,t2.name||' > ||

t1.name,t1.level+1 == ==

FROM t _result t1 UNIONATHALL, BEXE.

JOIN test_rec_part t2 ON t2.sj_dm = t1.dm

)

SELECT * FROM t_result t;

4 WITH RECURSIVE x(id) AS LOG: SQL can't be Shippedl
el e ) i [Fe LS e reason: Wlth—'ReCUI’SIV(.E contains
0id=1247 system table is not shippable
UNION ALL
SELECT id+1 FROM x WHERE id < 5 HEXPERAE,

), y(id) AS
(
select count(1) from pg_class where
oid=1247
UNION ALL
SELECT id+1 FROM x WHERE id < 10
)
SELECT y.*, x.* FROM y LEFT JOIN x
USING (id) ORDER BY 1;
5 WITH RECURSIVE t(n) AS ( LOG: SQL can't be shipped,
mhgf\ls A“L)L reason: With-Recursive contains
SELECT n+1 FROM t WHERE n < 100 only values rte is not shippable
)
SELECT sum(n) FROM t; HEIH R AVALUESFa, Nf&E
CN_EBIRISERkfT o
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Fs |&= A TFHEE

6 select a.ID,a.Name, LOG: SQL can't be shipped,

\(Nith recursive cte as ( reason: With-Recursive recursive

select ID, PID, NAME from b where b.D = | term correlated only is not

T ’ shippable

union a

e s o en e € | 1B T BB R BITED
L \

child.pid=parent.id E”E VAERD TEREAF T

where child.ID = a.ID

select NAME from cte limit 1

) cName

from

(

select id, name, count(*) as cnt

from a group by id,name

) a order by 1,2;

7 W{TH refcursizle t_result AS ( LOG: SQL can't be shipped,
select * from it . .
SELEeT A e 2 el reasqn. V\(Ith‘ Regurs!ve contains
FROM test_rec_part conflict distribution in none-
V\§1I:-|ERE)sj_dm < 10 order by dm limit 6 recursive(Rep[icate)
offset 2 :

NTon Al recursive(Hash)
SELECT t2.dm,t2.sj_dm,t2. >
ﬂ,name,ﬂ,lz:,elf{‘ mi2-namef]"> | JEiE 'EI"Bﬁj\ limitgReplicateit
FROM t_result t1 X, 1835 AHashitkl, 1Ll
JOIN test_rec_part t2 ON t2sj_dm = t1.dm | Z7F ;58
)
SELECT * FROM t_result t;
ith recursive cte as . L i

8 \(N' LOG: SQL can't be shipped,
select * from rec_tb4 where id<4 reasor?: Recurs:!ve |('ZTE references
union all recursive CTE "cte
select h.id,h.parentID,h.name from %); ""'E 8
( =RecursiveixrE, Bfrecursive
\(Nith recursive cte as E’ﬂ‘L%UEI*E‘BﬁRH“ﬁE%—ﬂ\recu rsive
select * from rec_tb4 where id<4 Elﬁ-’ °
union all
select h.id,h.parentID,h.name from
rec_tb4 h inner join cte c on
h.id=c.parentID
)

SELECT id ,parentID,name from cte order
by parentID

) h

inner join cte c on h.id=c.parentID

)

SELECT id ,parentID,name from cte order
by parentlD,1,2,3;

ASTHF MERIEREL

BENBREIZ T, TEGaussDB(DWS) s =FEs:

e |IMMUTABLE

FRTZREEL T RS EEN DR IREIRFINER .

e STABLE
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RTZRHARNENEIERE, XERSHE, ER—RFRAEE, ZRHAERE
BERZE, BEREENEERRSQLEAZERZN.

e VOLATILE
FNZRHETAFERRIIEAE, BEEARSMETmRL.
RS T IR LB Epg_prociiprovolatilezEF5%18, ifXFEIMMUTABLE, sftZ

STABLE, vfUZRVOLATILE, 5%), #Epg_procHfproshippable=Ez, BUESBEIt/f/
NULL, iXP=FESprovolatileFEE—iiAFHEIARMEE N,

o WNEFEHIprovolatile/EtEAi, MTiCproshippablefBEERE Ht, MREIALKT]
LATFHE

o UWNRFREAIprovolatile/EtEAshv, MIXZHproshippableAHEIAT, EREEILAT
#.

e randomyIREBIMCTER, BATH ., HAXMHRT METEHIERER.

SFRFPBEN R, vJLAECIZERHBIIHEIEEprovolatilefIproshippable/g f4HY
8, FMHiESECREATE FUNCTION,

T REARE TR
o WMREBRFRY, BWREWSFNEIRX TR

o WMREBENERH, BMUATERUSESmS, BFRERIprovolatileflproshippable
EMENEEER,

LHISHT: BEXREL

MTEEXEE, WRNTHEMA, BifErEL, NRRKEREENX

immutableZ£8Y

FIFATPCOSHHEER A, FES— M RECKIRNEmAMIIER, BIEX—1it
BTHIRIREL:

CREATE FUNCTION func_percent_2 (NUMERIC, NUMERIC) RETURNS NUMERIC

AS 'SELECT $1 / $2 WHERE $2 > 0.01

LANGUAGE SQL
VOLATILE;

WITTINER:

SELECT func_percent_2(ss_sales_price, ss_list_price)
FROM store_sales;

HifTitkloe:

Data Node Scan on store_sales " REMOTE TABLE QUERY "
output: func percent 2(store sales.ss sales price, store _sales.ss list price)
Remote guery: SELECT ss_sales price, ss_list price FROM ONLY store sales WHERE true

(2 rows)

B, func_percent 2FEREH TH#HE, MEIEss_sales_priceFss_list_pricelfZICN_L,
BiHTIHE, HiIEAECNEE, MAITESE,
AFIZEENX REXHENBAGHRENmE, REZEEN RN

CREATE FUNCTION func_percent_1 (NUMERIC, NUMERIC) RETURNS NUMERIC
AS 'SELECT $1 / $2 WHERE $2 > 0.01'

LANGUAGE SQL

IMMUTABLE;

HATIER:
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SELECT func_percent_1(ss_sales_price, ss_list_price)
FROM store_sales;

HifTitklos:

Data Node Scan on " REMOTE FOS QUERY " (cost= rows=0 width=0)

output: (func_percent_l(store_sales.ss_sales_price, store sales.ss_list_price))

Node/s: All datanodes

Remote query: SELECT public.func_percen t_1(ss_sales_price, ss_list_price) AS func_percent_l FROM public.store_sales
(4 rows)

B R func_percent 14 FHEZIDNIIT, 1IBF THIITER ( TPCDS 1000X,
3CN18DN, BEHXZIZFH100/5L0 L)

SEBISHT 2: (EHEFTIE
IBSERA: FEHIFTH.

4.5.3 FEIEEN

FERERNEA

N eI SQLIE AR FEIEEN SERASNTFER, XMEELERENAD
FMERIREES LR CEEH, THEE-LIWRERNERIETH, F8
HEERE. FRTANEN, 2ESQUTISZIENRAESMESZIER, EIS

BT TZBMNA .
GaussDB(DWS)IRIEFEIIAESQLIEAIPRIMUEIEFERND K 7 F&Eif . FiEEmig
Fexto

o F&EifSubQuery: XN FEIGFEFTRIFASEEZRRangeTblEntry, BEEA—LE4E
A2 HIEFROMIEA) SEAVIEIZAYSELECTIES] .

o  FHEESubLink: W FEERARDIELAR, FBA—LISHNEHRNE
where/onFf]. targetlistEBEHAYES]

b, NFERBITNMNS, SubQuerylIARRZEBEZR, mSubLinkfIARFREZER
X, EHISubLinkiZE=M=S, BFSubLinkaTLAHIMEA R, FixH, 1%
BBGaussDB(DWS)Xdsublink B9SCHL, sublink®EJ LA JILAT L3

- exist_sublink: XFRZEXIST. NOT EXISTiES)

- any_sublink: X3Rzop Any(select---)iEa], EHOPAILAZIN, <> =1R{ERF

- all_sublink: X¥iZop ALL(select:--)i5E, EHFOPRILIZIN,<,>=12{EfF

- rowcompare_sublink: X3izrecord op (select --+)i5G]

- expr_sublink: XJRZ(SELECT with single targetlist item ...)i5a

- array_sublink: XJRZARRAY (select:--)iEa

- cte_sublink: X3RZwith query(---)iEH]

HPOLAP. HTAPIZSHEARYsublinkfgexist_sublink. any_sublink, £

GaussDB(DWS) BRI 5 [t BN FiA S 7 (Uit ( FHERHEF ) , BFSQL

BEUPFERNFERNRIEE, SFRSQLFEIIS FEXMSAIIMERET,

FEANKELXRE, fHIFEXFEGIIEXFES:

- JEBXF&EifINone-Correlated SubQuery
FEENRTARRTINERETONTUREMSE. XFEFEREFMIY,
M BEKREE, FER— 1 FERITSETINERIEIT KR
fBign:

select t1.c1,t1.c2
from t1
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where t1.c1 in (
select c2
from t2
where t2.c2 IN (2,3,4)
)
QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
-> Hash Right Semi Join
Hash Cond: (t2.c2 = t1.c1)
-> Streaming(type: REDISTRIBUTE)
Spawn on: All datanodes
-> Seq Scan on t2
Filter: (c2 = ANY ('{2,3,4}":integer([]))
-> Hash
-> Seq Scan on t1
(10 rows)

- {E%FHEifiCorrelated-SubQuery

FEEIHITERBETFINERXEBN—LREIEE (TFIIRAI2.01 = t1.A &M
FRgt1.c1 ) FEARESIIR—MNAND-ed§4 . XN FERRESML
tE, FEMINEEIHEDBRITRE

fuan:

select t1.c1,t1.c2
from t1
where t1.c1 in (

select c2

from t2

where t2.c1 = t1.c1 AND t2.c2 in (2,3,4)
)

QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
-> Seq Scan on t1
Filter: (SubPlan 1)
SubPlan 1
-> Result
Filter: (t2.c1 = t1.c1)
-> Materialize
-> Streaming(type: BROADCAST)
Spawn on: All datanodes
-> Seq Scan on t2
Filter: (c2 = ANY ('{2,3,4}"::integer[]))
(12 rows)

GaussDB(DWS)3d SubLink AI{{t

X SubLink I ERIE BRI NERFEITREA (pullup ) , BEIBFNINREREMIE

BXEE), MmBe4ERiSubPlan+BroadcastREIHITIHE . FITFEIDR SFE MRS
XS, ATLLEBITexplainEi@iEaEE SublinkfIEEH 2 E# LA SubPlan+Broadcast

AIBITITRY

fan:
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select t1.c1,t1.c2 QUERY PLAN
from t1 “ctreaming (type: GaRER)
resming (type:
where t1.c1 in ( Node/s: All datanodes
select c2
b -» Seq 5can on tl
rom t2 Filter: (SubPlan 1)
where t2.c1 = tl.cl SubPlan 1
)i -> Result

Filter: (t2.c1 = til.c1)
=> Materialize
-» Streaming(type: BROADCAST)
Spawn on: All datancdes
-» Seq Scan on t2
(11 rows)

e HBiIGaussDB(DWS)X#FISublink-Releaseizs
- IN-SublinkTGABX &4

" FeeEE L-EEENERTY (TUEEESEERERTRIY) .

" FREEEZTEE

select til.cl,tl.c2 QUERY PLAN
from ti st...iEt ..... ;M-;ER; ........................
where tl.cl in neamIng (type:

select ¢2 ( > Node/s: All datanodes

£ =» Mested Loop Semi Join

rom t2 Join Filter: (tl.cl = t2.c2)

where t2.cl1 = 1 S e Ee 1
] -» Materialize

-> Streaming(type: REDISTRIBUTE)
Spawn on: datanodel
-* 5eq Scan on t2
Filter: (c1 = 1)
(1@ rows)

- Exist-Sublink& & 8%

Where FAIH/RE S E—ETHNRPAYS], FEANECEOTESE
EFEEERIERFRIT . HEREIT:

" FEEIRBfromFa,

" FEETEEEAwWithFE,

" FEETEEERERH.

" FEABTRGIESEME. HiF. limit. windowagg. havingi®{E.

" TEEEERTRH.

select tl.cl,tl.c2 QUERY PLAN
from t1 mmeeeeeeeeeeeeeeeeeeeeaeeeee
where exists ( Streaming (type: GATHER)

et :) Node/s: All datanodes

=> Hash Semi Join

from t2 Hash Cond: (tl.cl = t2.c1)
where t2.c1 = tl.cl -> Seq Scan on tl

)i -» Hazh
-» 5Seq Scan on t2
{7 rows)

-  HARERHIFEEXFERRRER

FEiARIwhereZERRETRE E—ERYY, MALYIGRFIFERR
BEiFRRPRSIHIESFINT, BiXEsMv/iABandiEz. HEtSREES
EERIFI. HERBISHINT:

" FEEPwhereRHESHIFRER (518 ) URERFRIT,
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= FEAESelectXBFE, WREBHENXE— MaiLS, LtinHivEsR
ERE (Wmax ) , FERERHISH (t2.2) FeERRBINEE
(t1) 95, BRERFAREERount,
THIRBIRTLAREF
select * from t1 where c1 >(
select max(t2.c1) from t2 where t2.c1=t1.c1
).

TIREIAREERRH, RAFERISERERI:
select * from t1 where c1 >(

select t2.c1 from t2 where t2.c1=t1.c1
)
TIIREIARsERH, RAFERERIHmHS:
select * from t1 where (c1,c2) >(

select max(t2.c1),min(t2.c2) from t2 where t2.c1=t1.c1
);

" FEEYREfromFa,
= FEFPAREEBgroupby. having, &,
= F&EIFHEEERINNer join,

THIRBIAREEREF
select * from t1 where c1 >(

select max(t2.c1) from t2 full join t3 on (t2.c2=t3.c2) where t2.c1=t1.c1
);

= FEFRYtargetlisth R EEE R IR[E]setAYEREL

"  FEEwhereFZHFHWREBXRE L—ERS, mBLSARIIFE
WESREPIIIMBESHIKT, BXLEEVIHandiEE . HEAER
g & LEFHSI . TIIRGIFRIGRAEFIEERTLURH
select * from t3 where t3.c1=
tselect t1t.c1 ' (
from t1 where c1 >(
select max(t2.c1) from t2 where t2.c1=t1.c1

));
EF FENRG, BIN— R, UREHER, EhaENNFEas|m
T EEHRIF . REIOT:

select * from t3 where t3.c1=(
select t1.c1
from t1 where c1 >(
select max(t2.c1) from t2 where t2.c1=t1.c1 and t3.c1>t2.c2

));
FORFHHAYSubLink

HWHERES B R4 -hBE OREZRIEXISTHEF.SubLink,
fan:

select a, ¢ from t1
where t1.a = (select avg(a) from t3 where t1.b = t3.b) or
exists (select * from t4 where t1.c = t4.c);

YEOR-ediEIZHIEXISTIHX FEIDORFARYRFHIFE:
i. 1ZElwhereftrh, orFaIHRopExpr. J9: tl.a = (select avg(a) from
t3 where t1.b = t3.b)

i. XPopiEfERE&A&subquery, FIBTRARILUREH, MRTLUEH, &
subquery3: select avg(a), t3.b from t3 group by t3.b, “Rnot null

MAERRAS 11 (2024-06-29)
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£14%t3.b is not null, FEFXNopexprAiX{ not nullR{4Eie ., IthRT
SQLE g
select a, ¢

from t1 left join (select avg(a) avg, t3.b from t3 group by t3.b) as t3 on (t1.a = avg
and t1.b = t3.b)
where t3.b is not null or exists (select * from t4 where t1.c = t4.c);

iii. EXEENorFa9exists sublink, exists (select * from t4 where t1.c
=td.c), FIMTRETLUEF, WERTLUEH, $Eifisubqueryg: select
t4.c from t4 group by t4.cAERENotNullE4t4.c is not nuligFH&EE,

SQLZ:
select a, ¢
from t1 left join (select avg(a) avg, t3.b from t3 group by t3.b) as t3 on (t1.a = avg and
t1.b = t3.b)
left join (select t4.c from t4 group by t4.c) where t3.b is not null or t4.c is not null;
select * from t1 QUERY PLAN
where exists ( -------T----'""""'"'"----------'-'""""“““""""
select t2.c1 from t2 ::> Stresming (type: GATHER)
where t2.c1 = ti.ci Nme}s;lhll dar:anndes
) OR g ?..I;la\s-ril:n;n;:miltl.cl - t3.cl)
exists ( Filter: ((t2.c1l IS MOT NULL) OR (t3.cl IS MOT NULL))
select t3.cl from t3 -3 Hash Left Join
where t3.¢1 = tl.cl Hash Cond: (tl.cl = t2.cl)
' H => Seq Scon on tl

- Hash
-3 Hashaggregate
Group By Key: t2.c1
-» Seq Scan on t2

=» Hash
-» Hashaggregate
Group By Key: t3.cl
=» Seq Scan on t3
{16 rows)

B&iGaussDB(DWS)A37#5HISublink-Releaseiz s

PR T LA L= Z SMERA S I FSublinki2F, I KEXFEIIS I RIpLSubPlan
+BroadcasthIH{Tit%!], ZHinnerRAIHIERERARNESFEMRENIE .

MEEXFERPIRINENFIKE Mjoin, BBATERFZTFED, FEBEIKR
SQLElEpkwith 78, AEBIRFEIFRIRMBEXFEE.

flgn:

select distinct t1.a, t2.a
from t1 left join t2 on t1.a=t2.a and not exists (select a,b from test1 where test1.a=t1.a and
test1.b=t2.a);

KEH
with temp as

(

select * from (select t1.a as a, t2.a as b from t1 left join t2 on t1.a=t2.a)

)

select distinct a,b
from temp
where not exists (select a,b from test1 where temp.a=test1.a and temp.b=test1.b);

- H¥lfttargetlistBRIBX FEIRTIERFH (R & count)
Bugn:

explain (costs off)

select (select 2 from t2 where t1.c1 = t2.c1) ssq, t1.c2
from t1

where t1.c2 > 10;

AT

explain (costs off)

select (select c2 from t2 where t1.c1 = t2.c1) ssq, t1.c2
from t1

where t1.c2 > 10;
QUERY PLAN

Streaming (type: GATHER)
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Node/s: All datanodes
-> Seq Scan on t1
Filter: (c2 > 10)
SubPlan 1
-> Result
Filter: (t1.c1 = t2.c1)
-> Materialize
-> Streaming(type: BROADCAST)
Spawn on: All datanodes
-> Seq Scan on t2
(11 rows)

AT EXFEIAL I Etargetlist ( EIFIRESIER ) B, XMFtl.c1=t2.c1RMT
BRI =IPATEMN(E, R Lt{FERleft-outerjoinXBAT1&T2H(R
t1.c1=t2.c17EARILECRT, FSSQREIEIREIAILHECAIAMSE

(MARITY
SSQFNCSSQAYEEFEANT -
e SSQ: ScalarSubQuery—f&5iIR[E]11T15lscalar{EAsublink, fEFRSSQ.
e (SSQ: Correlated-ScalarSubQuery#1SSQEEIAT 2IEE EHEXZHRISSQ.
LRSQLIEA RIS /9:

with ssq as

(
select t2.c2 from t2

)

select ssq.c2, t1.c2

from t1 left join ssq on t1.c1 = ssq.c2
where t1.c2 > 10;

S ERIATITHRI

QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
-> Hash Right Join
Hash Cond: (t2.c2 = t1.c1)
-> Streaming(type: REDISTRIBUTE)
Spawn on: All datanodes
-> Seq Scan on t2
-> Hash
-> Seq Scan on t1
Filter: (c2 > 10)
(10 rows)

A LA IMAESSQREFIFRERIEXFEIBSSQ, BEEMBIEF ARight

Join, MTmESeHMRT2R AR HIISubPlan+Broadcastitkl SEU4RERZE

Il EtargetlistEAIE X FEIRFIERF (FFcount)
Bign:

select (select count(*) from t2 where t2.c1=t1.c1) cnt, t1.c1, t3.c1

from t1,t3
where t1.c1=t3.c1 order by cnt, t1.c1;

AT

QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
-> Sort
Sort Key: ((SubPlan 1)), t1.c1
-> Hash Join
Hash Cond: (t1.c1 = t3.c1)
-> Seq Scan on t1
-> Hash
-> Seq Scan on t3
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SubPlan 1
-> Aggregate
-> Result

Filter: (t2.c1 = t1.c1)
-> Materialize
-> Streaming(type: BROADCAST)
Spawn on: All datanodes
-> Seq Scan on t2
(17 rows)

HAFHExFEIE Etargetlist ( E@RESIZE ) B, JWFt1.c1=t2.c1ART
EE= AT ERTE, ELERleft-outerjoin3cBAT1& T2
t1.c1=t2.c1 FEAPLECAT FSSQREISIR [B] A PLECRIAMNSE,, (BRIXETs 7 count
IBENRNEN. =2 A LERFEEHmE0, FLATLAER—"case-when
NULL then 0 else count(*)E{LE .

FiIRSQLEERIRILINE J9:

with ssq as

select count(*) cnt, c1 from t2 group by c1

)
select case when

ssq.cnt is null then 0

else ssg.cnt

end cnt, t1.c1, t3.c1

from t1 left join ssq on ssq.c1 = t1.c1,t3
where t1.c1 = t3.c1
order by ssqg.cnt, t1.c1;

S ERIATITHRI 9

QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
-> Sort
Sort Key: (count(*)), t1.c1
-> Hash Join
Hash Cond: (t1.c1 = t3.c1)
-> Hash Left Join
Hash Cond: (t1.c1 = t2.c1)
-> Seq Scan on t1
-> Hash
-> HashAggregate
Group By Key: t2.c1
-> Seq Scan on t2
-> Hash
-> Seq Scan on t3
(15 rows)

HEXEENFREE/BTS
fan:

select t1.c1, t1.c2
from t1
where t1.c1 = (select agg() from t2.c2 > t1.c2);

X FAEFERFZEAISUbLinkBRITEIRTT, MIBX ErTLABIS#2)Kjoin
(—RCorrelationKey, —XrownumBxEt ) XEHEANSHIERY.

BUCYSEZSTETRE
" FEEXELR

select t1.c1, t1.c2
from t1, (
select t1.rowid, agg() aggref
from t1,t2
where t1.c2 > t2.c2 group by t1.rowid
) dt /* derived table */
where t1.rowid = dt.rowid AND t1.c1 = dt.aggref;

MAERRAS 11 (2024-06-29)
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BT

" (TEHEBH
WITH dt as
(
select t1.rowid, agg() aggref
from t1,t2
where t1.c2 > t2.c2 group by t1.rowid
)
select t1.c1, t1.c2
from t1, derived_table
where t1.rowid = derived_table.rowid AND
t1.c1 = derived_table.aggref;

ikl

e H#1GaussDB(DWS)HTX=MAILIE .. PEERENSBMHE—rowidELLH
Bt SRENRE, ENEISERHTIE, sEJLAMFERL .xc_node_id
+ t1.ctidi#fTrowidXEX, {BRxc_node idHEEXRREESHjoinKEAIET
&, mxc_node_id+ctidZEBU TG EEMhashjoinBIKEX S5

o XFAGGZEE K count(*) ITEEHITCASE-WHENXTF ;& B matchi9iz=#Mo4k
12, dECOUNT(*)IZ=ENULLAME,

o CTEXEHXUNERBsharescansziFitse FaEIEE M

1 (EEFRFIREPLICATIONS, FHEMEITIESI LEIEZRSI,

create table master_table (a int);
create table sub_table(a int, b int);
select a from master_table group by a having a in (select a from sub_table);

LIREFIREE—MEXEFEIS, ATIRASIENMNEE, JLUSsub_tablef&Xa—
REPLICATIONZ, HHEEFEa LBI#E— " index,

B2 (EilselectiER), BFERIELHFIERRjoin, BEIETLURFAY
subquery, {EREEXRIEHEERIEEXAIIERYE,
explain (costs off)select * from master_table as t1 where t1.a in (select t2.a from sub_table as t2 where t1.a

=t2.b);
QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
-> Seq Scan on master_table t1
Filter: (SubPlan 1)
SubPlan 1
-> Result
Filter: (t1.a = t2.b)
-> Materialize
-> Streaming(type: BROADCAST)
Spawn on: All datanodes
-> Seq Scan on sub_table t2
(11 rows)

EEEAITLIFFE—subPlan, 7T HIR X subPlanA]LUESGER /-

explain(costs off) select * from master_table as t1 where exists (select t2.a from sub_table as t2 where t1.a
=t2.b and tl.a = t2.a);
QUERY PLAN

Streaming (type: GATHER)
Node/s: All datanodes
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-> Hash Semi Join

Hash Cond: (t1.a = t2.b)

-> Seq Scan on master_table t1

-> Hash

-> Streaming(type: REDISTRIBUTE)
Spawn on: All datanodes
-> Seq Scan on sub_table t2
(9 rows)

MIHRIRTLAB Y, subPlaniBfRY , IR T M 2RATsemi join, XFSAKIESH
1T,

4.5.4 SIHERIBE
BHHERIR N

GaussDB(DWS) @EFMEBEERRISRMHITITL . MR TERIBANALYZEW S
NFEIHERITHEEMAMEE, BRI EEXESETHAEMNRANEEESEE
XEENER. LJ;IANALYZEHSZE@%@EW:.M FEEIE: pg_classkHRIrelpages
Freltuples; pg_statisticHAIstadistinct. stanullfrac. stanumbersN,
stavaluesN . histogram_boundsZ,

EHISHT 1: RINESIHERSEEIMREE

E; 1E5r;iﬁ?'=|3 RTFEIFERINFRSIIRBRERITHER, NERMEFERK
5’«/” o

T BIZRAIZREEHIIN A

CREATE TABLE LINEITEM

(

L_ORDERKEY BIGINT NOT NULL

, L_PARTKEY BIGINT NOT NULL

, L_SUPPKEY BIGINT NOT NULL

, L_LINENUMBER  BIGINT NOT NULL

, LLQUANTITY DECIMAL(15,2) NOT NULL
, L_EXTENDEDPRICE DECIMAL(15,2) NOT NULL
, L_DISCOUNT DECIMAL(15,2) NOT NULL
, L.TAX DECIMAL(15,2) NOT NULL

, L_RETURNFLAG  CHAR(1) NOT NULL
, L_LINESTATUS  CHAR(1) NOT NULL

, L_SHIPDATE DATE NOT NULL
, LCOMMITDATE  DATE NOT NULL
, L_LRECEIPTDATE DATE NOT NULL

, L_SHIPINSTRUCT CHAR(25) NOT NULL

, L_SHIPMODE CHAR(10) NOT NULL

, LCOMMENT VARCHAR(44) NOT NULL

) with (orientation = column, COMPRESSION = MIDDLE) distribute by hash(L_ORDERKEY);

CREATE TABLE ORDERS

(

O_ORDERKEY BIGINT NOT NULL

, O_CUSTKEY BIGINT NOT NULL

, O_ORDERSTATUS CHAR(1) NOT NULL

, O_TOTALPRICE DECIMAL(15,2) NOT NULL
, O_ORDERDATE DATE NOT NULL

, O_ORDERPRIORITY CHAR(15) NOT NULL
, O_CLERK CHAR(15) NOT NULL

, O_SHIPPRIORITY BIGINT NOT NULL

, O_COMMENT VARCHAR(79) NOT NULL
Jwith (orientation = column, COMPRESSION = MIDDLE) distribute by hash(O_ORDERKEY);

EEEDW TR
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explain verbose select

count(*) as numwait

from

lineitem L1,

orders

where

o_orderkey = l1.l_orderkey

and o_orderstatus = 'F'

and [1.l_receiptdate > l1.l_commitdate
and not exists (

select

from

lineitem (3

where

13._orderkey = l1.l_orderkey

and 13.1_suppkey <> [1.l_suppkey

and (3.l_receiptdate > |3.l_commitdate
)

order by

numwait desc;

AILABE I T A EmAE IR RIERST R EHATEANALYZERESRITHER -
1. B Jexplain verbosefiiTquery il iTiT XY SIRRWARNINGE &:

WARNING:Statistics in some tables or columns(public.lineitem(l_receiptdate,l_commitdate,l_orderkey,
|_suppkey), public.orders(o_orderstatus,o_orderkey)) are not collected.
HINT:Do analyze for them in order to generate optimized plan.

2. Big7Epg_ logEi'FE’JElUSZ#EPE?%L,{T*{LM.:.,U\%E%LAIE%IHU?‘;’%TE’JqueryE
BRTIRERESRIHERSHE DR

2017-06-14 17:28:30.336 CST 140644024579856 20971684 [BACKEND] LOG:Statistics in some tables
or columns(public.lineitem(l_receiptdate, |_commitdate,|_orderkey,

.L_suppkey), public.orders(o_orderstatus,o_orderkey)) are not collected.

2017-06-14 17:28:30.336 CST 140644024579856 20971684 [BACKEND] HINT:Do analyze for them in
order to generate optimized plan.

BERIASRIOELTSEHITANALYZER, ATLUBEXIWARNINGE,BEH iR
AR FIHITANALYZE, LISBRAKESRITHEE SHEATIEMNIER,

SCHISHT 20 1R E cost_param HEIAMRE(L
IBEE R 8B cost_paramXSEFMEEMLIL .

LB 3: 23R join NEREFEFEERAERN
HSHHR: ERSEEAERRSHER. B—RESE ERNARES:

SELECT

CWBM,

C.DZQH,

C.Dz,

B.ZJHM,

B.SWKSSJ,

B.XWSJ

FROM

b_zyk_wbswxx A,
b_zyk_wbswxx B,

b_zyk wbcs C

WHERE

AZJHM = '522522%***3824!
AND AWBDM = B.WBDM
AND AWBDM = CWBDM
AND abs(to_date(A.SWKSSJ,'yyyymmddHH24MISS') - to_date(B.SWKSSJ,'yyyymmddHH24MISS')) <
INTERVAL '15 MINUTES'
ORDER BY

B.SWKSSJ,
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B.ZJHM
limit 10 offset 0

’

HATIHRIANE4-3F7R . IZEIASERRAERTE0127) .

4-3 A unlogged table 24 (—)

QUERY PLAN
Limit (cost= rows=10 width=120)
-> Sort (cost= rows=210 width=120)
Sort Key: b.swkssi, b.zimm
-» Streaming (type: GATHER) (cost= rows=240 width=120)
Node/s: All datanodes
-> Limit (cost= rows=10 width=120)
-> Sort (cost= rows=. width=120)
Sort Key: b.swkssi, b.zihm
-> Nested Loop (cost= rows= width=120)
Join Filter: (((a.zihm)::text <> (b.zjhm)::text) AND ((a.wbdm)::text = (b.whdm)::text)
AND (abs(((te_date((s.swkss)):itext, S':itext)

- to_date((b.3wks3j) :itexe, 'vy
-> Streaming(type: BRORDCAST) (coat
Spawn on: All datanodes

:text))) @ imumeric) < N
rows=24 width=135)

-> lNested Loop (cost= rows=] width=135)
-» Streaming(type: BROADCAST) (cost= Tows=264 width=1¢)
Spawn on: All datancdes
-> Partition Iterator (cosat= rows=11 widch=4t)
Iterations:
-> Partitioned Index Scan using idx_b_zyk_wbswxx_zihm on b_zyk_wbswxx a (cost= rows=11 width=1%)
Index Cond: {(zihm)::text = '522522% #3824 : :text)
Selected Partitions:
-> Index Scan using idx b zyk wbcs_wbdm on b_zyk wbcs ¢ (cost= rows=1 width=:7)
Index Cond: ((wbdm)::text = (a.wbdm)::text)
-> Partition Iterator (cost=. rows=. width=:3)
Tterations:
-> Partiticned Bitmap Heap Scan on b_zyk_wbewsx b (cost= rows=: width=¢3)

Recheck Cond: ( (wh

kG = (c.wbdm) : :text)

Filter: ('5225221% 224%iitext <> (zihm) :rtext)
Selected Partition:
-> Partitionsd Bitmap Index Scan on idx b_zyk whowsx_wbdm (cost= rovs=: width=0)

Index Cond: ((wbdm)::text = (c.wbdm)::text)
T rows)

HAaHr: DrgRENT:

1. DMZTITRIAT, FET=EfAIndex Scan, FEITEZEERIMNENest Loop
Joinf9Join Filterit&dr, BiZit&HIT T FHERINNRETIAZFELLR

2. Z[E(FFBunlogged tablefRFEIRABLMESR, BEBAISLGIE ENFIEATE
FOeR1IERTE), LARtSRfSEeEiTHIEN0R -
//2VEElfRFunlogged table
CREATE UNLOGGED TABLE temp_tsw

(

ZJHM NVARCHAR2(18),
WBDM NVARCHAR2(14),
SWKSSJ_START NVARCHAR2(14),
SWKSSJ_END NVARCHAR2(14),

WBM NVARCHAR2(70),
DZQH NVARCHAR2(6),
Dz NVARCHAR2(70),

IPDZ NVARCHAR2(39)
)

[FENBIRARIERICR, FALE E AR I4ERATE

INSERT INTO

temp_tsw

SELECT

AZJHM,

A.WBDM,

to_char((to_date(A.SWKSSJ,'yyyymmddHH24MISS') - INTERVAL '15
MINUTES'),'yyyymmddHH24MISS'),
to_char((to_date(A.SWKSS)J,'yyyymmddHH24MISS') + INTERVAL '15
MINUTES'),'yyyymmddHH24MISS'),

B.WBM,B.DZQH,B.DZ,B.IPDZ

FROM

b_zyk_wbswxx A,

b_zyk wbcs B

WHERE

A.ZJHM='522522**+3824' AND A.WBDM = B.WBDM

’
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/BB AERIE TR HRER—MIE ENIARER, LB REEFELRAINS,
SELECT

AWBM,

A.DZQH,

A.DZ,

A.IPDZ,

B.ZJHM,

B.XM,

to_date(B.SWKSSJ,'yyyymmddHH24MISS') as SWKSSJ,
to_date(B.XWSJ,'yyyymmddHH24MISS') as XWSJ,
B.SWZDH

FROM temp_tsw A,

b_zyk_wbswxx B

WHERE

A.ZJHM <> B.ZJHM

AND AWBDM = BWBDM

AND (B.SWKSSJ):int8 > (A.swkssj_start)::int8
AND (B.SWKSS))::int8 < (A.swkssj_end)::int8
order by

B.SWKSSJ,

B.ZJHM

limit 10 offset 0

’

EAEIEFERILI7RY, FUTITRIANE4-4F7 .

4-4 [\7F8 unlogged table 2 ( =)

QUERY FLAN
Limit (cost= rows=10 width=120)
-» Sort (cost= rows= width=120)
Sort Key: b.swkssj, b.zihm
-»> Streaming (type: GATHER) (cost= TOWS=. width= )
Node/s: All datancdes
-> Limit (cost= rows=10 width=120)
-> Sort (cost=: rows=: width=140)
Sort Key: b.swkssj, b.zihm
-» Hash Join (cost= rows= width=120)

Hash Cond: ((a.wbdm)::text = (b.whdm)::text)
Join Filter: (((a.zjhm)::text <> (b.zjhm)::text) AND {(b.swkssj)::bigint > (a.swkssj_start) ::bigint)
AND {(b.swkssj)::bigint < (a.swkssi_end)::bigint))
-> Streaming(type: BROADCAST) (cost= TOWS= width=. )

Spawn on: All datanodes

-> Seq Scan on temp_tsw a (cost= rows=10 width=25¢)
> (cost= rows=" width=77)
-> Partition Iterator (cost= rows= width=177)
Iterations:
> [Partitioned Seq Scan on b_zyk_wbawxx b | (coat= rovs= width=77)

Selected Partitions:

ST iR TR, ATHIT T Hash Join, XdA3Eb_zyk_wbswxxi@iZ T Hash
Table, HFZEFHIEEKX, CIEIERNKK.
HFtemp_tswh{XBEJLBEKICHE, Btemp_tswilb_zyk_wbswxxigi@idwbdm
( PINEFCHES ) BTHEEIERE . B, fN8RJoinF5LINest Loop Join, MFFHETS
=R LASCHlIndex Scan, MHESFITHISSIET .

HITUTEE, Bloin5{ e ANest Loop Join,

SET enable_hashjoin = off;

PATIRIANEA-5F7R . EMFERTLI3H,
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& 4-5 [ unlogged table 24 (=)

QUERY ELAN
Limit (cost= rows=10 width=120)
-> sort (cost= rows=240 width=190)
Sort Rey: b.swkssj, b.zihm
-> Streeming (type: GATHER) (cost= rows=240 width=130)
Node/s: All datanodes
-> Limit (cost= rows=10 width=130)
-> sort (cost= rous=: width=190)
Sort Key: b.swkssi, b.zjhm
-> Nested Loop (cost=" rows=: width=190)
-> Streaming(type: BROADCAST) (cost= rows=240 width=25%)
Spawn on: All datanodes
-> Seq Scan on temp_taw 2  (cost= rows=10 width=256)
-> Partition Iterator (cost= rows=27% width=T7)
Iterations:
-> Partivioned Index Scan using idx b_zyk wbewsx_wbdm on b_zyk wbswix b (cost= rows=273 width=77)

Index Cond: ({wbdm)::text = (a.wbdm)::text)
Filter: (((a.zibm)::text <> (zihm)::text) AND ((swkasj)::bigint > (2.3wk3sj_start)::bigint)
M ((swkssj) ::bigint < (2.swkssj_end) : :bigint))
Selected Partitions:
(1 rows)

5. f#MAunlogged table(RFEREHBETFTHRER,
MRFEELENAREIMSRETR, TEERoffset{EifiE RRBEIRRAYE
£, BRI, SXERAISHT EEESET, B,
HfgR EIRGRR, EiFERunlogged tablefRIFERE,

/BB IRFE R ER unlogged table
CREATE UNLOGGED TABLE temp_result
(

WBM NVARCHAR2(70),

DZQH NVARCHAR2(6),

Dz NVARCHAR2(70),

IPDZ NVARCHAR2(39),

ZJHM NVARCHAR2(18),

XM NVARCHAR2(30),

SWKSSJ date,

XWSJ  date,

SWZDH NVARCHAR2(32)

);

/4545 R EE A unlogged table, FENFERTLI3M .,
INSERT INTO

temp_result

SELECT

AWBM,

A.DZQH,

A.DZ,

A.IPDZ,

B.ZJHM,

B.XM,

to_date(B.SWKSSJ,'yyyymmddHH24MISS') as SWKSSJ,
to_date(B.XWSJ,'yyyymmddHH24MISS') as XWSJ,
B.SWZDH

FROM temp_tsw A,

b_zyk_wbswxx B

WHERE

A.ZJHM <> B.ZJHM

AND AWBDM = B.WBDM

AND (B.SWKSS)):int8 > (A.swkssj_start)::int8
AND (B.SWKSSJ):int8 < (A.swkssj_end)::int8

’

[[BERERERFTIRNER, DREEFEILI10ms,
SELECT

FROM

temp_result
ORDER BY

SWKSS)J,

ZJHM

LIMIT 10 OFFSET 0;
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A EE

BISANALYZEWESBFITER, BESNETIMRE.

WNRIBZIMAERRR: BJLMEAplan hintSRERE ZBINER, ¥EESlE
FAPlan Hinti#f T8k .

4.5.5 SFREIR

BFRENNE

— N EREIBREISNEFLRATRERLNER . AT M 3IEFREETIRKEN
BAEOMRE TRINBREERERL . XEBFERNTOMMEF . BRANKNKF
ERZEXPLAIN ANALYZE/PERFORMANCESG S BEHTIIRRAIRMEF, AEHITH
SHERA -

TEAIITERERH, HashaggBFRIFTARIIE S /SRIERY: (51016-13535)/
56476 ~66%), lttAtHashaggEFHMRXNERRRIMEF, EHTHREMARNISMR
FEBILEFRILIL .

BFRENTRA

A BEREEE, NFaBEgE ERRE SRS HIENES, WRER
SeqScanEFRIFHSLLERAERT, BJLATESRASI EE#II R % IndexScani# {725 |13
RFHIEYEER,

explain (analyze on, costs off) select * from store_sales where ss_sold_date_sk = 2450944;
id | operation | A-time | A-rows | Peak Memory | A-width

1]-> Streaming (type: GATHER) | 3666.020 | 3360 | 195KB |
2| -> Seq Scan on store_sales | [3594.611,3594.611] | 3360 | [34KB, 34KB] |

Predicate Information (identified by plan id)

2 --Seq Scan on store_sales
Filter: (ss_sold_date_sk = 2450944)
Rows Removed by Filter: 4968936
create index idx on store_sales_row(ss_sold_date_sk);
CREATE INDEX
explain (analyze on, costs off) select * from store_sales_row where ss_sold_date_sk = 2450944;
id | operation |  A-time | A-rows | Peak Memory | A-width

1]-> Streaming (type: GATHER) | 81.524 | 3360 | 195KB |
2| -> Index Scan using idx on store_sales_row | [13.352,13.352] | 3360 | [34KB, 34KB] |

LiRGlFrR, £FMREI33605HIE, 1TISiEKEHIE, fEss_sold_date_skFl L2
MES|E, ERIndexScaniPEIREERS, M3.6WEHEN3ZR,

o2 MRMRITIHRIPE, FEjoiniEE T NestLoop, LR TEELEART,
NestLoop JoinEJBEHATELERIE . W TFRIBIFF NestLoop#ERT181%), MNIRIRESH
enable_mergejoin=offx{gMerge Join, FEATIRE S enable_nestloop=offXig
NestLoop, iL{i{L&ESiEEHashloin, MJoinkERTIEHZE2002=R),
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3 BEIER TAgIEREHashAggEEERLF, IR KLERERE T Sort
+GroupAgg, NIFEEIZEenable_sort=off, HashAggiERTBHE LT Sort+GroupAgg.

g ex) ore
1 operat. 1 eak Memory | E-memory | A-width | E-width | E-costs
- + + + +
11 Row Adapt | 19 | | | 4| 92875.24
21 - ve ing (type: 11 1 I | 41 92875.24
3 -> Aggregate | [1784.800,1883.243] | 18000 | 1 KB, 273KB] | 1M I | 4| 92186.0:
4l | [1752.270,1848.357] | 2880404 | 2880404 | [128466KB, 135135KB] | 16MB [N 4| 88541.40
s | [12.483,13.548] | 2880404 | 2880404 | [490KB, 490KB] | 18 | | 4| 16683.10
(5 rous)
ostgres=¢ set enable_sort=off;
SET -
postgres=¢ explain analyze select t(*) from store_sales g by ss_item sk;
id | operation | A-tim | A= | E-rows | peak Memory | B-memory | A-width | E-width | E-costs
1 | 838.218 | 18000 | 17644 | 20xB 1 1 1 4| 21016.93
2 aming (type: GATHER) | 834.264 | 18000 | 17644 | 228KB 1 I I 4 | 21016.93
31 h Aggregate | [565.017,758.2041 | 18000 | 17644 | [262552KB, 262564KB] | 16MB 118,81 1 4| 20327.72
4 > CStore Scan on st les | [12.540,13.941] | 2880404 | 2880404 | [490KB, 490KB) | 1M I 1 4 | 16683.10
ro

4.5.6 FIRBFRHANR

HIFRMFHIRE S MVAHIRIEERER, BIKIA T MPPRRIP RN TR FAIEK,
Egiﬁﬁ (RS ) P E It ESIES R A TEMT =, FRLASERLT
[EA=S

o FEELNMMETERWRAGEE, ERATENBMBRT, HFETRIR
FRIRE, EEBINRRFELEREIRK.

o HEFMMETERMARSIERE, BTHRTRhEEcENEEETATH
ETR, SEIRMT SRMERFEERAMRE,

o HUEMFHATERNG Y MPPLAGRYY Bt . RTAFMENE TR, FESEAE
EIENHEREIE—T R, EAREdE ( KEMENEER ) HizfE, B
(EIEIITP R, REMRINAZRTMET RIS EE MR,

GaussDB(DWS) &zt I EIRIMFHIRLG B T e BAIRRS R, SEFERIAT
SRR KR, FEDBIHITME,

=i BRI

GaussDB(DWS) &g, RS MmEFHEAESIDONL, BESHNITIRSEIIN
=, BE, MRHFESHEEHR, WESESHUPUTHELDNEIIMRD, ZINEiL
e, XMERBERRATOMIEEASE, JIUETREES ISR,

BlanTu:

explain performance select count(*) from inventory;

5 --CStore Scan on lmz.inventory
dn_6001_6002 (actual time=0.444..83.127 rows=42000000 loops=1)
dn_6003_6004 (actual time=0.512..63.554 rows=27000000 loops=1)
dn_6005_6006 (actual time=0.722..99.033 rows=45000000 loops=1)
dn_6007_6008 (actual time=0.529..100.379 rows=51000000 loops=1)
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dn_6009_6010 (actual time=0.382..
dn_6011_6012 (actual time=0.547..
dn_6013_6014 (actual time=0.596..
dn_6015_6016 (actual time=1.057..
dn_6017_6018 (actual time=0.940..
dn_6019_6020 (actual time=0.231..
dn_6021_6022 (actual time=0.927..
dn_6023_6024 (actual time=0.637..
dn_6025_6026 (actual time=0.288..
dn_6027_6028 (actual time=0.566..
dn_6029 6030 (actual time=0.423..
dn_6031_6032 (actual time=0.395..
dn_6033_6034 (actual time=0.376..
dn_6035_6036 (actual time=0.569..

71.341 rows=36000000 loops=1)
100.274 rows=51000000 loops=1)
118.289 rows=60000000 loops=1)
132.346 rows=63000000 loops=1)
110.310 rows=54000000 loops=1)
41.198 rows=21000000 loops=1)
114.538 rows=54000000 loops=1)
118.385 rows=60000000 loops=1)
32.240 rows=15000000 loops=1)
118.096 rows=60000000 loops=1)
82.913 rows=42000000 loops=1)
78.103 rows=39000000 loops=1)
51.052 rows=24000000 loops=1)
79.463 rows=39000000 loops=1)

.

fEperformance(s

R RER IR AT LIRSS, (BANR EEAjoinEF, NRMmEK.

Bh, aJlAEFinventory R ZDNRYscanfT81, KIS DNAITHE
B8k, SwAHIA63000000, F/\HIRAE15000000, ETA4E, XNEETFEIES

BE, HEXREZONLRhashH Y, FttoHmIIRNEREEE, @i
table_skewness()3k& & LiRinventoryREZDNRIEHE S HIARL, EOERNT:

select table_skewness(

'inventory");

table_skewness

("dn_6015_6016 ",63000000,8.046%)
("dn_6013_6014 ",60000000,7.663%)
("dn_6023_6024 ",60000000,7.663%)
("dn_6027_6028 ",60000000,7.663%)
("dn_6017_6018 ",54000000,6.897%)
("dn_6021_6022 ",54000000,6.897%)
("dn_6007_6008 ",51000000,6.513%)
("dn_6011_6012 ",51000000,6.513%)
("dn_6005_6006 ",45000000,5.747%)

("dn_6001_6002
("dn_6029_6030

",42000000,5.364%)
",42000000,5.364%)

("dn_6031_6032 ",39000000,4.981%)
("dn_6035_6036 ",39000000,4.981%)
("dn_6009_6010 ",36000000,4.598%)
("dn_6003_6004 ",27000000,3.448%)
("dn_6033_6034 ",24000000,3.065%)
("dn_6019_6020 ",21000000,2.682%)

("dn_6025_6026
(18 rows)

",15000000,1.916%)

BIEREREN, TLART, BeliZzE2inv_date_skfERD I, SEEFEIR
£l BIEEKIINEIESHIER, BORinv_item_skiEAS S, WHREHER S0
T

select table_skewness('inventory');
table_skewness

("dn_6001_6002 ",43934200,5.611%)
("dn_6007_6008 ",43829420,5.598%)
("dn_6003_6004 ",43781960,5.592%)
("dn_6031_6032 ",43773880,5.591%)
("dn_6033_6034 ",43763280,5.589%)
("dn_6011_6012 ",43683600,5.579%)
("dn_6013_6014 ",43551660,5.562%)
("dn_6027_6028 ",43546340,5.561%)
("dn_6009_6010 ",43508700,5.557%)
("dn_6023_6024 ",43484540,5.554%)
("dn_6019_6020 ",43466800,5.551%)
("dn_6021_6022 ",43458500,5.550%)
("dn_6017_6018 ",43448040,5.549%)
("dn_6015_6016 ",43247700,5.523%)
("dn_6005_6006 ",43200240,5.517%)
("dn_6029_6030 ",43181360,5.515%)
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("dn_6025_6026 ",43179700,5.515%)
("dn_6035_6036 ",42960080,5.487%)
(18 rows)

RS IR RRISEIERR .

& T table_skewness()fREL, HalhRAILIRM T table_distributionERE{F0
PGXC_GET_TABLE_SKEWNESSHIE|, SJLAENNSMAIEIAZERAIIEIEMEMER .

TR ESRER

BMEEIEERAI DR, BEEMEFEES I TR LEYE, EEERITEIN
TES, HATREIEFERFNEE, FeEEPENSEFEDN LRERIERE
LIS, AMSEEF EEREEEIHEMR . —kiR, XERRTERTI
B, MEESHSER,

EEIHITHIZIEDR, join key. group by keyZEFEREXRINHY, FILEBIREE
join key. group by key E#iEHIhash(E, ILEIEES I DNZEHTEH DS, X
FFEXI R F it AIRedistribute B F . HEH Y LRIEIBEFEMRRE, SRz
TRTRIEERIRR, BIEDHEHS T RNEIBTmE XA THEM . MRMTREENEES
HNEE, SERSTSTEt ST THEE TS,

ANTBIRR, sEFNtRjoin, joinS4HRIS XAt XIIRERID WY, ALEESEHH
( REDISTRIBUTEEF ) . Hsx7 EFEMFHE, tx EARFEMF . id=6RJstream
BFfEdatanode2H R AVERERHMDNAIZE, NISE TitEMR .

select * from skew s,test t where s.x = t.x order by s.a limit 1;

id | operation | A-time
——t +
1] -> Limit | 52622.382
2| -> Streaming (type: GATHER) | 52622.374
3 -> Limit | [30138.494,52598.994]
4| -> Sort | [30138.486,52598.986]
5] -> Hash Join (6,8) | [30127.013,41483.275]
6 | -> Streaming(type: REDISTRIBUTE) | [11365.110,22024.845]
7| -> Seq Scan on public.skew s | [2019.168,2175.369]
8| -> Hash | [2460.108,2499.850]
9| -> Streaming(type: REDISTRIBUTE) | [1056.214,1121.887]
10| -> Seq Scan on public.test t | [310.848,325.569]

6 --Streaming(type: REDISTRIBUTE)
datanode1 (rows=5050368)
datanode2 (rows=15276032)
datanode3 (rows=5174272)
datanode4 (rows=5219328)

FIZIETSIELL, IHEMRSIEMLIRATIRG), B GaussDBIRH TRLBT(Runtime
Load Balance Technology) 5%, FILUBMIE/TEIAIIH EHRAIEE, HIStEERSH
skew_optionf3#l. RIBTARIBA N IEE, B—SRITBIMRE, B_5R
IR FESBTNEA.
1. RHRE
HETRHTRE, BTSRRI SR E S PR ETHEMAIEIE . RLBTS
RPN T = MERTER, STESIRR, hintA=igElARARE:
- GAHERIRS)
BEAFSHTANALYZEES RISIHES, ARMUBEEBEDHMS
THESXEA R LA SIBITIRATNS), W FEMANES, 0
IERROALT R, B HRESINIER, RAMRESIMRTE— EE
A RIS HE B TIRE)
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FITEEREEEEROERER, SEREIFEmR, Hittd Ewa
HEEM, BEREMNEMERNoinZ/E, TiEERFIRIRNG HIRPNEER
BKIBFEE . Yskew_optionJanormalld, XEIASRKIEERKIAEE, 15
AAXERPIRBIZIRIRRIEI TN ; Zskew_optionjlazyRT, XEIAK
RREIECEARBFE, BMASEHTENAIMLK .

- hintA=IEE
FIHEEEE—CENERYE, MFRAEXRMNER, HPEERELIEES
THEERHTAEFNRERRIEIE . MFXFER, GaussDB(DWS)i&itT
hintFEE, BiIEPFEENAR, SEMFHER .. MUSERIERFSE
BIRRHER, RUEEHTHN . FHhintFERIEES NiETEfH%hint,

- HREREY
WMEBIRFZFFETERE R Houter join ( left join. right join. full join)
BISQL, outer joinTELECLMAIER FEATFERENULLE, MNRET
FrEAN=F Lt TjoinEkE group byiRfE, MESEINULLENR . ZBEIRLBT
RAR=EhRBIXMIAS, FAEMBRAINULLERFHLIGTR .

2. ITEMEEER
ERRMRRIES, BRI I&ERAYjoinflaggEFiHt 1T 7K.
- joinffift
EARBESEMABLIEFIHRFEIBHTIRELIE . FEDAUT=MER:
a. joinFAMIEREEMEL:

SHEFERMMEEPART _REDISTRIBUTE_PART_ROUNDROBIN, EAIHTRIEEM
roundrobin, JE{RFIEIEMredistribute;

SHERHTI{PART _REDISTRIBUTE_PART _BROADCAST, Hehyd{ffluiRitt
broadcast, IE{RKIEGEfredistribute;

b. join—MIBEBENH, B—MNAFEEDH:
SEEE D HII—MIEPART _REDISTRIBUTE_PART _ROUNDROBIN;

S REEE I —MIEIPART _LOCAL_PART_BROADCAST, EA33ZETHR
RUERIEES broadcast, ERHUIBIRBERM,

¢ XIFHENULLERIE:

XFiZZ&HPART_REDISTRIBUTE_PART_LOCAL, EFENULL{EREBIEAIL,
HEHiREMredistribute,

BIERIE 6], sxd EFAEIRIEE, REWERIEN0. MAREISITHE
B, IRBIBI TR, £ T IRFETH AT :

id | operation | A-time
-+ +
1]-> Limit | 23642.049
2| -> Streaming (type: GATHER) | 23642.041
3] -> Limit | [23310.768,23618.021]
4| -> Sort | [23310.761,23618.012]
5| -> Hash Join (6,8) | [20898.341,21115.272]
6 | -> Streaming(type: PART REDISTRIBUTE PART ROUNDROBIN) |
[7125.834,7472.111]
7| -> Seq Scan on public.skew s | [1837.079,1911.025]
8| -> Hash | [2612.484,2640.572]
9| -> Streaming(type: PART REDISTRIBUTE PART BROADCAST) | [1193.548,1297.894]
10 | -> Seq Scan on public.test t | [314.343,328.707]

5 --Vector Hash Join (6,8)
Hash Cond: s.x = t.x
Skew Join Optimized by Statistic

6 --Streaming(type: PART REDISTRIBUTE PART ROUNDROBIN)
datanodel (rows=7635968)
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datanode2 (rows=7517184)
datanode3 (rows=7748608)
datanode4 (rows=7818240)

FixiTitRISR, ATLAEZRISkew Join Optimized by StatisticlI=F#¥, KFiZitk!
HREMITR, HAStatisticXBFRBZMBAA KRB TRITESR., BRibzst
EEHintfIRule, SAIRFRMFMALREFhintiEDFORN . XFELRIEAIITRIATLA
BI, XENTFIHRREEFMRRIEUEM T o5 IE . X FsFPAIFEIRRIEIE,
KIRIRBREANE R, RIBZIENhashERHTES,; Mt FRRIEE (RIEF0
MR ) , WBEHEARENA, 9EAERIMET R BEXEHENSE,
FRIR T RRIEHE D o A HEGRYE)R .

B, ATHFRIEERVIERYE, FEXREEMAIGE ., JWFERPETFO (sxF
;I;E’\J{tﬁ%ﬁrﬁ) ROEHRM 1, XFEMGERE, KIBRELRIENhash{Bif1TED
BEXFRIS I, MR T jointRfEd, FURMMBAER, N EENERKE,
id{:6E€Jstream%?%/FDNE’\JEﬁﬁH:‘%%EééEIE%‘ﬁ]@i, R EERE IR ERERET T
"3,

ATt Stream B R LB SR AHYBRID, ISRt R EIH R SRR R
FAfSstreamB AR, BIGILATITR:

EXPLAIN (nodes OFF, costs OFF) SELECT COUNT(*) FROM skew_scol s, skew_scol1 s1 WHERE s.b =

s1.c
QUERY PLAN

id | operation

+

1|-> Aggregate
2| -> Streaming (type: GATHER)
3] -> Aggregate

4| -> Hash Join (5,7)

5] -> Streaming(type: HYBRID)

6 | -> Seq Scan on skew_scol s

7 | -> Hash

8| -> Streaming(type: HYBRID)
9| -> Seq Scan on skew_scol1 s1

Predicate Information (identified by plan id)

4 --Hash Join (5,7)

Hash Cond: (s.b = s1.c)

Skew Join Optimized by Statistic
5 --Streaming(type: HYBRID)
Skew Filter: (b =1)

Skew Filter: (b = 0)

8 --Streaming(type: HYBRID)
Skew Filter: (c = 0)

Skew Filter: (c=1)

3R 1 fEskew_scolZR EBIRR), XHRFIEIEMroundrobin, JFEIRFIEIERE
redistribute .

HIEOTEskew_scolZR_ E2AEREHT, XFFIEE#broadcast, IERFIEIEML
redistribute,

AL AEZIF N streamZEEIS B2 PART REDISTRIBUTE PART ROUNDROBIN
FPART REDISTRIBUTE PART BROADCAST, XE#ricstreamZERIHHYBRIDZE
B,

- aggffift

XJFaggiRfE, BRMFANEESjoInEEARR, XBEREIIEEADNAIZER
group by keyiftfTEXEIRIE, REBHITEDH. RAZIDNHREEEZRE, N
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2FEFRE, BMENHESEAFSEBIDNY, FtAFESEM™ENHIEMFRHTR,
LASN R query/affl:
select c1, c2, €3, c4, ¢5, c6, c7, c8, 9, count(*) from t group by c1, c2, 3, c4, c5, c6, c7, ¢8, c9 limit 10;
FEHITERNT:

id | operation | A-time | A-rows

1]-> Streaming (type: GATHER) | 130621.783 | 12

2| -> GroupAggregate | [85499.711,130432.341] | 12

3 -> Sort | [85499.509,103145.632] | 36679237

4| -> Streaming(type: REDISTRIBUTE) | [25668.897,85499.050] | 36679237
5] -> Seq Scan on public.t | [9835.069,10416.388] | 36679237

4 --Streaming(type: REDISTRIBUTE)
datanodel (rows=36678837)
datanode2 (rows=100)
datanode3 (rows=100)
datanode4 (rows=200)

HhZEASIRRIEUE, S EUERBgroup by keyiH{TEHSHZJS, datanodel
NEIESEREMT S+ AE. ERFHEHCZE, B%EARDNET—Xgroup
byiR{E, IRFIEIREENNR, REBHITESH, JUULKIMENSEEIEMR

AR o

id | operation | A-time

1]-> Streaming (type: GATHER) | 10961.337

2| -> HashAggregate | [10953.014,10953.705]

3 -> HashAggregate | [10952.957,10953.632]

4] -> Streaming(type: REDISTRIBUTE) | [10952.859,10953.502]
5] -> HashAggregate | [10084.280,10947.139]

6 | -> Seq Scan on publict | [4757.031,5201.168]

Predicate Information (identified by plan id)

3 --HashAggregate
Skew Agg Optimized by Statistic

4 --Streaming(type: REDISTRIBUTE)
datanodel (rows=17)
datanode2 (rows=8)
datanode3 (rows=8)
datanode4 (rows=14)

EFEE
- join®&
= F#Enest loop, merge join, hash joinZjoin5I;
= HRRIEUEL FjoingSleftfiAT, SZ3Finner join, left join, semi join,

anti join; HAMRBFAIFjoinAIrightMIBY, SZ#Finner join, right
join, right semi join, right anti join,

" EIFRIHEREENFERMLITR, MUBRSRERNHNZTIEE
REAITE o BThintFIIRNI S8 54 B IREME TR -
- agg8¥F

® array_agg. string_agg. subplan in agg qualiXJ1iaS=AR~ZIFHL;

" EESHERIRBBIRRSMA AT ISZ RN . plan_mode_seedS
¥, best_agg_planS#E/IH, fhint. MURBFHIFRE,
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4.6 {EF3 Plan Hint #1TE(%K

4.6.1 Plan Hint JA{ELA

Plan HintAaFBFEMt 7 BRI Tt IR FR, AP ALUBIEiEEoinlifF,
join. stream. scan’3i%, IBEGERITH, EEELHIEFIRFIESE, EEikE
SHESS N FERRETHRITIHIRDEMN, LUEAERRIIEEE.

Ihaekaik
Plan HintSZ357ESELECT. INSERT. UPDATE. MERGE. DELETEXE=EEZWUN T
EE:
/*+ <plan hint>*/
AJLAERMEEZ Thint, ZEFERTIESIRE. hintReghintZHgiER0itH, XFFEIE
TRIAShint, FEEFEIEININAIKEFEIEEINt,
fBan:
select /*+ <plan_hint1> <plan_hint2> */ * from t1, (select /*+ <plan_hint3> */ from t2) where 1=1;
Hrh<plan_hint1>, <plan_hint2>A4MNEEERIhInt, <plan_hint3>HAEFEIGHN
hint,

ik 1|

ANREMEIEN ( CREATE VIEW ) BI#EREhint, NEZMES RN AR SEERZ
hint,
LfEArandom planIfigt ( 2#plan_mode_seedA&A0 ) BF, EiFEERIplan hintR
=R

I B

SR0hRASPlan HintSX#SASEEMN T, FERASHITIER,

o IS8T oinlliFFAYHINt - leading hint,

o IgTEloinARAIHInt, {X3ZiEERsemi/anti join, unique planZdMEFhint,
o IBEARETHIHING

e IBEStreamAIAYHINt,

e 1BXEScanBFTUAIHInt, {XSZHFEAAYtablescan, indexscanflindexonlyscanfd
hint,

o IETEFHHEHERIHINt,

o IEEMSHSEAIHINt, (ZiFoin5HashAgglIE S midiE iRt o

o IBTEAJUESTFIHINt, {¥8.1.3.100% LA FERRAT IS,

o IEEFEENEFRIHINt, X8.2.0% A EERMRATIF,

o IETEECESHEMHINt, (ZIFHPEESH, ERNEESERhint,
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pES=E AN

AZ#FSort, SetopFISubplanfihint,
o RZ#FSMPHINode Groupizs TFHIHInt,
A SFFXIINSERTIERIRI B FRFREHInt

Nl

AEDERAR—MEGHTRA, [EFPlan HintSIFIE 5 EEXLL, REBEGRAR
ehintB9 R R0 RE7s:

explain

select i_product_name product_name
Ji_item_sk item_sk

,5_store_name store_name

,S_zip store_zip

,ad2.ca_street_number c_street_number
,ad2.ca_street_name c_street_name
,ad2.ca_city c_city

,ad2.ca_zip c_zip

,count(*) cnt

,sum(ss_wholesale_cost) s1
,sum(ss_list_price) s2
,sum(ss_coupon_amt) s3

FROM store_sales

,store_returns

,store

,customer

,promotion

,customer_address ad2

item

WHERE ss_store_sk = s_store_sk AND
ss_customer_sk = c_customer_sk AND
ss_item_sk = i_item_sk and

ss_item_sk = sr_item_sk and
ss_ticket_number = sr_ticket_number and
c_current_addr_sk = ad2.ca_address_sk and
ss_promo_sk = p_promo_sk and

i_color in (‘'maroon','burnished','dim','steel','navajo','chocolate') and
i_current_price between 35 and 35 + 10 and
i_current_price between 35 + 1 and 35 + 15
group by i_product_name

Ji_item_sk

,5_store_name

,S_zZip

,ad2.ca_street_number
,ad2.ca_street_name

,ad2.ca_city

,ad2.ca_zip

’
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id | operation | E-rows | E-memory | E-width | E-costs
1 | -» Row Rdapter | 6 1 | 273 | 3401632.49
21 -> Vector Streaming (type: GATHER) | 61 | 273 | 3401632.49
31 -> Wector Hash Aggregate | 6 | leMB | 273 | 3401630.82
4] -» Wector Streaming(type: REDISTRIBUIE) | & | 1MB | 169 | 3401630.78
51 -> Vector Hash Join (6,21) | € | leMB | 169 | 3401630.42
6 | -» Wector Hash Join (7,20) | 7 | 43MB | 173 | 3400343.15
71 -» WVector Streaming(type: REDISTRIBUIE) | 71 1B | 123 | 3395775.64
g1 -» Vector Hash Join ({9,13) | 7T | 27THB | 123 | 3395775.482
91 -¥ Wector Streaming{type: REDISIRIBUIE) | 71 1MB | 123 | 3386294.72
10 | -> Vecter Hash Join (11,18) | 7 | leMB | 123 | 33B6294.56
11 | -» Vector Hash Join (12,14) | 71 19MB | 112 | 3384018.02
12 | -» Wector Partition Iterator | 287999764 | 1MB | 12 | 227333.99
13 | -> Partitioned CStore Scan on store_returns | 287933764 | 1MB | 12 | 227383.99
14 | -» Wector Hash Join (15,17) | 1516824 | 16MB | 124 | 3065686.08
15 | -> Vector Partiticn Iterater | 2879987998 | 1MB | &6 | 2756066.50
16 | —-> Partitioned CStore Scan on Store_sales | 2879987999 | 1MB | 66 | 2756066.50
17 | -> C3tore Scan on item | 158 | 1MB | 58 | 4051.25
18 | -» CStore Scan on store | 24048 | 1MB | 13 | 2264.00
19 | -> CS5tore Scan Oon Customer | 12000000 | 1MB | & | 12923.00
20 | -> CStore Scan on customer address ad2 | 6000000 | 1MB | 58 | 5770.00
21 1 -¥ C3tore Scan on promotion | 36000 | 1MB | 4 | 1268.50
{21 rows)

4.6.2 Join JIRFRY Hint

TNREREA
HEBRjOINMIIRE, EIERISMEI .

I3 =62
o {UBEjoNIfE, TIEERINEIRF.

leading(join_table_list)

o [ERFfEEjoinlFIIRINERINT, AIMRINFRERINEERL

leading((join_table_list))
S5
join_table_list hZxRRFjoinlFRIhint=F R, JUEELFIENTEENE (5!

Z) , T FEERANGSR, LSS FEBNhntEISE, BIMESRAILMER
ESEEMLR, RZEERTEDMR®.

ikl

HEEHBENFHFERERR, Faetsschema,

FKMRFERE, FERMSCERERERZE.

join table listhIEEMNRFEHEUTER, BUSHRIEMNER

o listhHERMNIELHRIESIZRANFEIDFEFE,

o listPHNERELFIESIRANTEOFVAEH—M . WRAHE—, FEERFE
HBIZHITXS o

o [R—MERREEIStEHI—IX,

o WMBERXEFERZ, NlisthRFEFAERIZ.

fan:

leading(t1 t2 t3 t4 t5)F&x: t1, t2, t3, t4, t55Ejoin, AFjoinlERAINERIR
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leading((t1 t2 t3 t4 t5))FR: t1F1t25join, t2fIAZR; B3 join, t3MAXK; B
Ft4 join, t4ffRZR; FBFOLS5 join, t5MAIE.

leading(t1 (t2 t3 t4) t5)FR: t2, t3, t45Ljoin, WIMEARIR; BFOt1, t5 join, RINE
BR.

leading((t1 (t2 t3 t4) t5))F: t2, t3, t4kjoin, WINERIR; ERINE, t1BHL2,
t3, t4h9joinzKjoin, t19%M K, BFOL5 join, t5 AN,

leading((t1 (t2 t3) t4 t5)) leading((t3 t2))F~: t2, t35cjoin, R2MMAEK; AREBH
t1 join, t2, t3RYjoinKMAER; REBMHIRIRS, t5fifjoin, t4, t5AZx.,

o]
X7 RIEERL Fhint:

explain
select /*+ leading((((((store_sales store) promotion) item) customer) ad2) store_returns) leading((store
store_sales))*/ i_product_name product_name ...

ZhintR7R: E¥ZiERJjoink&RZ: store_salesFlistoresLjoin, store_salesfiiIZFE, &
G4k R ERpromotion, item, customer, ad2, store_returnsfifjoin, &A1 FERR:

WRRNING: Duplicated or conflict hint: Leading({store_sales store), will be discarded
id | operation | E-rows | E-memory | E-width | E-costs

1 | - Row Rdapter | 61 | 273 | 16308094.34
21 -» Vector Streaming (type: GATHER) | 6 1 | 273 | 16308094.34
31 -» Vector Hash Rggregate | 6 | 16MB | 273 | 16308092.87
41 -» Vector Hash Join (5,20} | 6 | 585MB | 169 | 16308092.63
51 -» Vector Streaming(type: REDISIRIBUIE) | 1320811 | 1MB | 181 | 16069870.93
€1 -» Vector Hash Join (7,19) | 1320811 | 43MB | 181 | 16061891.00
71 -» Vector Streaming(type: REDISIRIBUIE) | 1320811 | 1MB | 131 | 16056566.78
g1 -» Vector Hash Join (9,18) | 1320811 | 27MB | 131 | 1604B586.85
81 -» Vector Streaming{type: REDISTRIBUIE) | 1383248 | 1MB | 131 | 1e€038321.62
10 | -» WVector Hash Join (11,17) | 1383248 | 16MB | 131 | 16029664.50
11 | -» Vector Hash Join (12,16) | 2626366951 | 1&EMB | 73 | 15751384.88
12 | -» Vector Hash Join (13,14) | 2750085660 | 2156MB | 77 | 14228077.18
13 | -> C(Store Scan on store | 24048 | 1MB | 15 | 22&4.00

14 ] -> WVector Partition Iterator | 28759887985 | 1MB | 66 | 2756066.50
15 | -» Partitioned CStore Scan on store_sales | 28799873999 | 1MB | 66 | 2756066.50
16 | -» CStore Scan on promotion | 36000 | 1MB | 4 | 1268.50

17 1 -» CStore Scan on item | 158 | 1MB | 58 | 4051.25

18 | -» CStore Scan on customer | 12000000 | 1MB | B8 | 12923.00

13 | -»> CStore Scan on customer_address ad2 | 6000000 | 1MB | 58 | 5770.00

20 | -» Vector Partition Iterator | 287999764 | 1MB | 12 | 227383.99
21 1 -»> Partitioned CStore Scan on store_returns | 287999764 | 1MB | 12 | 227383.99

{21 rows)

ElditklIRiswarningisiERiF I HinthIsR . PSRN EENRA.

4.6.3 Join LAY Hint
IhaekmA
168RJoinfEBRY A%, BILAINested Loop, Hash JoinFlMerge Join,

IEAET

[no] nestloop|hashjoin|mergejoin(table_list)

SR
o noZEhintiljoin FXNAER .

o table listARThint RESHFHH, ZFRHFHEFRIZFRSjoin_table_LlisttHE,
REFERRIFHIFESIEEjoinAIL TR o

fan:
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ANl

no nestloop(t1 t2 t3)&R: &Akt1, t2, t3=FiEFiHLIAT, FFEMnestloop, =%
ERTRIATRERL2 t356join, BIRt1 join, =it1 t25join, FBERt3 join, ltthintRhint
E—Kjoinfljoin5T(, XWFRMBERZFHERhint, NRFE, AJLARIIEE, F
W (FEFRIABIFnestloopiEiz, BAEL2 t35join, MIBHNhint: no nestloop(t2
t3),

X7BI R EIEERL Fhint:

explain
select /*+ nestloop(store_sales store_returns item) */ i_product_name product_name ...

iZhint&7R: 4 hpkstore_sales, store_returnsfllitem=3MI4LERERT, REAIFEFEE
fEEMnestloop. ARG AR

id | operation | E-rows | E-memory | E-width | E-costs
1 | -> Row Rdapter | 6 | | 273 | 100061693161.06
2 | -» Wector Streaming (type: GATHER) | 6 | | 273 | 100061693161.06
31 -> Vector Hash Rggregate | 6 | 16MB | 273 | 100061693159.40
4 | -» Wector Streaming(type: REDISTRIBUTE) | 6 | 1MB | 169 | 100061693159.36
5 | -> Vector Hash Join (§,22) | & | 43MB | 169 | 100061693158.99
6 | -> Vector Streaming(type: REDISTRIBUIE) | & | 1MB | 119 | 100061688591.48
T -»> Wector Hash Join (8,21) | 6 | leMB | 11% | 100061688591.30
g8 | -» Vector Hash Join (8,20) | 71 27THB | 123 | 100061687304.04
9 | -» Vector Streaming(type: REDISTRIBUTE) | 71 1MB | 123 | 100081e77823.27
10 | -» Wector Hash Join (11,13} | 71 leMB | 123 | 100081677823.12
11 | -» Vector Nest Loop (12,17) | 71 1MB | 112 | 100081675546.57
12 | -» WVector Hash Join (13,15) | 13670 | SE3MEB | 82 | 6183443.54

13 | -» Vector Partition Iterator | 2879987999 | 1MB | 66 | 2756066.50

14 | -»> Partiticned CStore Jcan on store_sales | 2879987999 | 1MB | 66 | 2756066.50

15 | -» Vector Partition Iterator | 287999764 | 1MB | 12 | 227383.93

18 | -> Partitioned CStore Scan on store_returns || 287999764 | 1MB | 12 | 227383.99

17 | -> Vector Materialize | 158 | 1&MB | 58 | 4051.28

18 | -> CStore 3can on item | 158 | 1MB | 58 | 4051.25

19 | -> CS5tore Scan on store | 24048 | 1MB | 13 | 2264.00

20 | -» CStore 5can on Customer | 12000000 | 1MB | & | 12923.00

21 | -> CStore Scan on promotion | 36000 | 1MB | 4 | 1268.50

22 | -> CS5tore Scan on customer_addreas ad2 | 6000000 | 1MB | 58 | 5770.00

{22 rows)

4.6.4 1789 Hint

ToaEfER

mEET

SRR

TERAFREEERERIRN, STFEIHEFNEXHERhint,

rows(table_list #|+|-|* const)

o #4-, HITITHEHENNNMIRENS . #FR R BERFEREEATEHT
hint, +-*®RNERBGEERTEOHTIN. R, FTRE, EEENTHSEIMEN
17, table_list 9hintXd M AYERFRZKjoinERE, Sloin S AIHIntF
table_listfB[E,

o constolLAREEIAERE, SIFRIFITETE,

fan:

rows(t1 #5)F&~: IBENRAVERENST.

rows(t1 t2 t3 *1000) & $EEL], t2, t3 joinFeAVLERERIITHFELL1000,
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o HEEFRAMmANFBWhint, XNFRNRAEBIRIEGFhint, FERPRLUE
joinfyMRiw, #PEMAhint, FIE0: &Ehintgrows(t1 t2 * 3), IFF(t1 t3 t4)F0
(t2 t5 t6)joinAY, AFt1FIt2HINTEjoinAIRim, FrlAEjoinfIEREL SN AIZ
hintALR3ELA3 .

e rows hintz#FfEEZE. £33 . function tablefzsubquery scan tablefY:5REE Fi5
TEhint,

XRBIRREDERIN Fhint:

explain
select /*+ rows(store_sales store_returns *50) */ i_product_name product_name ...

iZhint7<: store_sales, store_returnskBXAIEREMBTHERMETEEM L3k
PAS0, &ERkiHRIIN FAR:

| operation | E-rows | E-memory | E-width | E-coats

o
=

312
312

3401656.52
3401656.58

-> Row Adapter
-» Wector Streaming (type: GATHER)

-» VWVector Hash RAggregate 312 16MB 3401634.91
-> Vector Streaming(type: REDISTRIBUIE) 313 1MB & 3401634.39
-»> Vector Hash Join (§,21) 313 43MB 169 3401633.06

-» WVector Streaming(type: REDISTRIBUTE) 313 1MB 118 3397065.38

-» Wector Hash Join (8,20) 313 2TMB 119 3397064.31

-> Vector Streaming(type: REDISIRIBUIE) 328 1MB 119 3387583.37

-> WVector Hash Jein (10,19) 328 16MB 118 3387582.18

3386294.74
018.02

| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| -» Wector Hash Join (11,18) | | |
| —> Vector Hash Join (12,14) | 3601 1948 | 112
| I | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |

[ o
T S O N R T A R R PR A

-» Vector Fartition Iterator 287999764 1ME 12
-> Partitioned CStore 3can con store_returns 287999764 1MB 12 227383.99
-» Vector Hash Join (15,17) 151624 1&MB 124 3065626.082
-» Wector Partition Iterator 2879927999 1MB 113 2756066.50
-» Partitioned CStore Scan on store_sales 2879927999 1MB (13 2756066.50
17 -> CS3tore Scan on item 158 1ME 58 4051.25
g -> CStore Scan on store 24048 1MB 18 2264.00
19 -» CStore Scan on promotion 36000 1MB 4 1268.50
20 -> CStore Scan on Customer 12000000 1ME 8 12323.00
21 -» C3tore Scan on customer_address ad2 6000000 1MB 58 S5770.00
{21 rows)

BNTEFRIEEITHIZIEN3601T, RMGEETHN7T (NEANFEE) ©

4.6.5 Stream 5 AY Hint

ThagsEA

IEART

SHREA

fgBBstream{EBHYFGE, AILASIbroadcastfredistribute LA RZIEEAGGE S HIND
#2,

AR
IEEAGIESFIHInt, {X8.1.3.100% LA FEEHRAZ .

[no] broadcast | redistribute(table_list) | redistribute ((*) (columns))

o EO%Ea_ThintE’\JstreamBEW:ﬁﬁﬁ, LHIETEAGGH FFIBIhintAHEENOFEBF T

Z
o
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table_list/9t{TstreamiBERIER R B RjoInERE, WSHIKA.
HIEESMIIRININtEY, *ABEIESE, FFHEERS -

columns 15xEgroup by FAFRI— P IHEZ T, ZBgroup by FAIEAILAERE
distinctFaIa%%1

[MARY:E

o IEEMSDMII, FEMgroup byak distinctBIFIFSEFIEZRETR, count(distinct) FAIZY
Reg@idsI=iEE.

o WTFZEMNENE, JUAEBEEENNENSHIIhint, JEIREEY.

o $8%ERIcount (distinct ) FUREXIERIUZhashagglIitKIRSAER, BUIEENSHIIT
o

o IBETHMY, MRANBEEERUALZTEESH, WEENSHIITY .

BEAURSBERHERIRE—EBNMIRNS HREITHIREES . SR0AE
ERNSHRAMEN, JUFNEEES IS, BRETENF

FIRES MR, BERRESIES bR —Adistinct{EELRSRIZIE
ARHY, XEATLURIEES G, BEHYSINSHEIZTDN,

‘EmBEIFhintfg, nILA@Eexplain verbose+SQLITENMITITY, BEEIEERID
REEEY, NREBENSHEEIEEWaIngiER.

B RERERI Fhint:

explain

select /*+ no redistribute(store_sales store_returns item store) leading(((store_sales store_returns item

store) customer)) */ i_product_name product_name ...

[Eit%Ish, (store_sales store_returns item store)&lcustomerfifjoinfs, BIZHT
BofH, hintRREZIFEREXRMEDf, BINAFREoinlF, WAL

W RF7R:

id | operation | E-rows | E-memory | E-width | E-costs

1 -» Row Rdapter [ 273 | 5718448.94
2 -» WVector Streaming (type: GATHER) & | 273 | 5718448.94
3 -> Wector Hash Aggregate 6 | 1aMB 273 | 5718447.27
4 -> Vector Streaming(type: REDISTRIBUIE) & | 1MB 169 | 5718447.23
5 -» Vector Hash Join (6,21} 6 | 16MB 169 | 5718446.86
6 -» Vector Hash Join (7,20) 71 43MB 173 | 5717159.60
7

123 | 5712592.09

|
|
|
|
|
1
-> Vector Streaming(type: REDISIRIBUIE) 1 71 1B
|
|
|
|
|
|

! |

! |

! |

! |

! |

| |

| |

81 -» WVector Hash Join (9,18) | S8sMB | 123 | 5712591.93
91 -» WVector Hash Join (10,17) | 1eMB | 123 | 3386294.586

10 | -» TVector Hash Join (11,13) 71 19MB | 112 | 33g84018.02
11 1 -» WVector Partition Iterator 287999764 | 1MB | 12 | 227383.99
12 | -> Partitioned CStore Scan on 3tore_returns 287999764 | 1MB | 12 | 227383.99
13 | -» Wector Hash Join (14,18) 1516824 | 16MB | 124 | 3065686.08
14 | -> WVector Partition Iterator | 2879987999 | 1MB | 66 | 2756066.50
15 1 -> Partitioned CStore Scan on store_sales || 2879987999 | 1MB | 66 | 2756066.50
16 | -> CStore Scan on item | 158 | 1MB | 58 | 4051.25
17 1 -»> CStore Scan on store | 24048 | 1MB | 19 | 2264.00
18 1 -» Vector Streaming(type: BROADCAST) | 288000000 | 1MB | 8 | 2176297.38
19 | —> CStore Scan on customer | 12000000 | 1MB | 8 | 12923.00
20 | -> (CStore S5can on customer_address ad2 | 6000000 | 1MB | 58 | 5770.00
21 | -> CS5tore Scan on promotion I 36000 | 1MB | 4 | 12e8.50
{21 rows)

IEEAIIED RIS,
explain (verbose on, costs off, nodes off)
select /*+ redistribute ((*) (2 3)) */ a1, b1, c1, count(c1) from t1 group by a1, b1, c1 having

count(c1) > 10 and sum(d1) > 100

Bid FEARAIRT AR RIS ERIgroup by RIS RN .
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QUERY FPLAN
id | operation
____+ _________________________________________
1l | ->» 5Streaming (ctype: GATHER)
2 | -» Hashlhggregate
31 ->» Streaming(tvpe: REDISTRIEUTE)}
4 | -» Seq Scan on public.tl
Predicate Information (identified by plan id)
2 --Hashhggregate
Filter: ((count(tl.cl) > 10) AND (sum(tl.dl) > 100))
Targetlist Information (identified by plan id)
1l --5treaming (type: GATHER)
Cutput: al, bl, cl, {(count{cl))
2 --Hashhggregate
Cutput: al, kl, cl, count(cl)
Group By Key: tl.al, tl.bl, tl.cl
3 —-5Streaming(tvpe: REDISTRIEUIE)
Cutput: al, bl, cl1, dl
|Distribate Key: bl, cl
4 --5eq Scan on public.tl
Cutput: al, kl, cl, dl
====== (Query Summary =====
System avallable mem: 248362720KB
Query Max mem: 24862T20KB
Query estimated mem: 3138EB
[30 rows)
Az AL (== . >
o HiBHHAEEgroup by FaAT, IEEdistinttyWEREL T,
explain (verbose on, costs off, nodes off)
select /*+ redistribute ((*) (3 1)) */ distinct a1, b1, c1 from t1;
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QUERY PLAN

id | operation

—_—— + _________________________________________
1l | -» 5Streaming (type: GATHER)
2 1 -» HashBhiggregate
3 | —->» Streaming(type: REEDISTRIBUTE)
4 | -» BSeq Scan on pubklic.tl

1 —-5treaming (type: GATHER)
Cutput: al, bl, cl
—-HashhAggregate
Cutput: al, bl, cl
Group By EKey: tl.al, tl.kl, tl.cl
3 —-5Streaming(type: EEDISTRIBUTE)
I"!-'11'r"|1'- ,=I'|II 'IH'I' -1

58]

Distribute Key: cl, al
4 —--Seqg Scan on public.tl
Cutput: al, bl, cl

System available mem: 24862720KB
Query Max mem: 24862T720EKDB

Cuery estimated mem: 3136KEB

(25 rows)

4.6.6 Scan FIUHY Hint
IhEeA
{5RAscanfE A5 %, BILARtablescan. indexscanflindexonlyscan,

AT

[no] tablescan|indexscan|indexonlyscan(table [index])
SRR
e noFErhintfscanFXAFEH
o tableRRhintiEERIER, REEEE—1%, NRFREFEIBMLI/ERRIBHT

hint,

e indexZ®E{EMindexscangkindexonlyscanfJhintls, IEEMESIZIR, HEiREE
BE—1

(REE!Y::

JtFindexscangkindexonlyscan, REhintfIZE3|EFhinthIsERT, ABeERZhint,

scan hintSZi5EITF/FR . hdfsRIMR. obsk. FEIAER LIEE. WFhdfszF, BERH
deltaZR4BpE, deltaRXTAHRPATNR, hintUEREFEL.,

fgEindexscanA & ¥indexscanskindexonlyscan, indexscangkindexonlyscanti Al [ERTHIR
Hindexscanflindexonlyscan hintERTHIEL, fE4Eindexonlyscan,
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ANl

AThint{FARS |13, BEEEERitemBli_item_sk?l_EEIFEERS|, FFRAI:
create index i on item(i_item_sk);
Bl RIS AER Thint:

explain
select /*+ indexscan(item i) */ i_product_name product_name ...

iZhintR~: itemFERRS I TIE. £RITRIMITR:

id | operation | E-rows | E-memory | E-width | E-costs
1| -> Row Rdapter | 6 | | 273 | 100061674938.26
21 -> WVector Streaming (type: GATHER) | 61 I 273 | 100061674938.26
31 -> Vector Hash Aggregate | 6 | laMB I 273 | 100061674936.59
4 -» Wector Streaming(type: REDISTRIBUIE) | 6 | 1MB | 169 | 100061674936.55
B -» WVector Hash Join (&,21) | e | 43MB | 169 | 100061674936.19
6 | -» WVector Streaming(type: REDISTRIBUIE) | 6 | 1MB | 119 | 100061670368.87
71 -» WVector Hash Join (8,20) | 6 | leMB | 119 | 100061670368.50
g1 -» WVector Hash Join (9,1%) | 71 2T™MB | 123 | 1000681669081.23
EN -» Vector Streaming{type: REDISTRIBUIE) | 7 1 1MB | 123 | 100061659600.47
10 1 -» WVector Hash Join (11,18) | 7 1 16MB | 123 | 100061659400.31
11 1 -> Vector Nest Loop (12,17) | 7 1 1MB | 112 | 1000681657323.77
12 | -> Vector Hash Join (13,15) | 13670 | SESMB | €2 | 6163443.54

13 1 -> Vector Partition Iterator | 2879937999 | 1MB | 66 | 2756066.50

14 | -» Partitioned CStore Scan on store_sales | 2879987999 | 1MB | 66 | 2756066.50

15 | -» Vector Partition Iterator | 287999764 | 1MB | 12 | 227383.99

16 | -» Partitioned CStore Scan on 3tore_returns | 287999764 | 1MB | 12 | 227383.99

17 | -» CStore Index Scan using i on item | 1| 1MB I 58 | 4.01

18 | -» CStore Scan on store | 24048 | 1MB | 19 | 2264.00

19 | -» CStore 5can on Customer | 12000000 | 1MB | & | 12923.00

20 | ->» CStore Scan on promotion | 36000 | 1MB I 4 | 1268.50

21 | -» CStore Scan on customer_address ad2 | 6000000 | 1MB | 58 | 5770.00

{21 rows)

4.6.7 FHEEHRZRY hint

ToaEfER

AT

SRR

ANl

R HHERAIATR

blockname (table)

o tableRRVIZFIHERNIntAIBIZRRIBRTR
(1 iR

e blockname hint{NEXS NI FHEEPURFITA 24 EEEIBER . BasTFh0FHEEREH
BIERINFHERIRF . EXISTSFHHZIRA B SAggHERX FIHEIRT . Zhint@BESHE
HETIREIRhintBA&FER .

o XFFROMXEFFEIFEN, WEBEMRFERRIBIZIIThint, blockname hintFie4K
FB%l,

o MRFEPEHEEZIER, VEABRXERTSIERUESMMUINFEE, hintth RStK
Az,

explain select /*+nestloop(store_sales tt) */ * from store_sales where ss_item_sk in (select /*
+blockname(tt)*/ i_item_sk from item group by 1);

ZhintgR: FHHZARIE AL, BHES EERIstore_salesZRXEXAY{EERnestloop,
R RIAN R
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id | operation | E-rows | E-memory | E-width | E-costs
e ———+- t—————————— + o
1 | -» Row Rhdapter | 1435954000 | | 216 | 325105765847.91
2| -» WVector Streaming (type: GATHER) | 1435954000 | | 216 | 325105765847.91
31 -»> Vector Nest Loop Semi Join (4, &) | 1439954000 | 1MB | 216 | 325026664615.00
4] -» Vector Partition Iterator | 2879987939 | 1MB | 216 | 2756066.50
5 1 -» Partitioned CStore Scan on store_sales | 2879987999 | 1MB | 216 | 2756066.50
6 | -» Vector Materialize | 300000 | 16MB | 4 | 4178.25
71 -» WVector Hash Aggregate | 300000 | leMB | 4 | 3988.75
g | -» CStore Scan on item | 300000 | 1MB | 4 | 3832.50
{8 rows)

B
(@)
(0]
rﬁ¢
=\
i
=
&
32
>
ur
=3
=

~+

ERERIETIRES MR FERMINES HREFIFHE, $XJoinflHashAggiz
BPRIESHEITIN .

o IEESRFRMF:

skew(table (column) [(value)])

o IEEEIGERNR:

skew((join_rel) (column) [(value)])

S5
o tableRTEFEMMAIRS.

e join_relEFRR=E5joinfIAmNERBNE, W (11 t2) FRRFIjoin EERFE
ESI

o columnFRAMFFEFEMMAI—NHZ o
o valueRRAFMAIFIPEFEMFBBI—PHZME.

(RARIY:
o skew hint{REZFEEHHBIEEEHRAHEE SEIRTEREPHNES = SHELER 712
EJZZS
o skew hintS2GUCE#iskew_optionRHl, MNRSHLF XA, WEEHITskew hintfii
KU

e skew hintBE{XAEEBRINFEERBNEXR, ZIFEXEHint, F&Eifhint. with asF
ahint, WFFEE, TiCEASEELIEEskew hintthER, XE5EEhintRA—#f,

o XMWFFER, MREXTHIE, WEhinthLRERRS.

o XFRFF, EARAFEEXAIERT, ALERREBALUERSIE. skew hintAcolumn
AXFFREN, IRFEEERASHRAREIANESHFENN, FTERESHRIEE
7995, LAFRRIFIE Thint,

o XFRFHE, MEFEAIIMAIBELEFEIININFHITES, BRI TEAREEEIZ101. W
REMFFIBRBHERI DA —F, AT HERIIES, EILUESEE. W, FRt1AIF
QfFEIR, AFIRIRFMERBa1, Mc2FIRRFED1FIb2, Mskew hintdlF: skew(t1
(c1 c2) ((a1 b1)(a1 b2))). (a1 b1)9—MEHS, NULLATLUEAMFMELE, 81
hinthpYEEGFEE+1, BFENIIRIELE.

o TEOINBESMILF, skew hinthfvalue RaJEEE, EHashAggHaILARRE .
o WTFFE. 7. EFEEES), WEREAFEUSIESE.
o XWTFREHE, ARSTIFfEhintdhi{THAEREE; WFstringZER, EBFRAFE|S,

fan:
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IR CERSS
e

4 SQL kISR

BNl

IEE BRI

F—'skew hintARFT— P ERXRFANIRFREE, NREREEEEIIFRY
EPRXAFENMFUEE, WBEIIEES 1 skew hintSEH],

TEIEEskewhd, BIELATFIUMASAIAIE:
- BHI{E: skew(t (c1) (v1))
HAE: FXREEIO TRV BEEEIERTHEERR .
- EABIZ(E: skew(t (c1) (v1v2Vv3..))
B RERHIAFIFAIVT . v2. v3--HEEEIRITHEETR .
- BBHE(E: skew(t (c1 c2) (v1 v2))
AR FXERAIAFIROVIEFIQIBVEEE IR THEERR .
- 2BHIEB(E: skew(t (c1 c2) ((v1 v2) (v3 v4) (V5 V6) ..))

WA FXEEIAFIAIVI . v3. v5--EFI2FIAIV2., v4. V6 - (BEEIEHIT
FREERR .

ikl

ZY2ER, FEMFHEEETUARAERIES, 10 skew(t (c1 c2) (v1 v2
v3Vv4A V5 V6 ..)) ., eRFERESYRG—, FuES,

Ul skew(t (c1 c2) (viv2v3vd (v5ve) ..) BEmEiERRE.

HEEREERTR

MRERAFAEMNR, METIHRTPIFESEREINF, UFEBIEET
[EEERIFHRIskew hintSRIEFITRFATEIL . skew((t1 £2) (1) (v1))

igﬁﬂr FXRUFO2 JoinERIERFEME!, MRIARNFNAF, 1FIa R
B2V,

ATEBRFEIN, “d1” REgFEETjoin_relld—PMRXEP, MREFERET!
&S 52 A TAEE

MREREEZER, UB—EHIEF, WishintEER—EH.

MNTRABIFEM, skew hint>XiFHZEERFEIIRRIThint, INRBPHFER
RABNH—EREEMR, WEEERERHIThintlIaTBRES.

TiexTERES, EEFERNR, WREERBIREIThint,

e R

[FRquerydi#{Thint,

KA TEIEH Tskew hintfREHALAIZEE], ETEEDRAThintAIETRITNT
Frs:

explain

with customer_total_return as

(select sr_customer_sk as ctr_customer_sk
,Sr_store_sk as ctr_store_sk

,Sum(SR_FEE) as ctr_total_return

from store_returns
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,date_dim

where sr_returned_date_sk = d_date_sk
and d_year =2000

group by sr_customer_sk

,Sr_store_sk)

select c_customer._id

from customer_total_return ctr1

,store

,customer

where ctr1.ctr_total_return > (select avg(ctr_total_return)*1.2
from customer_total_return ctr2

where ctri.ctr_store_sk = ctr2.ctr_store_sk)
and s_store_sk = ctr1.ctr_store_sk

and s_state = 'NM'

and ctrl.ctr_customer_sk = c_customer_sk
order by c_customer_id

limit 100;

id | operatien | E-rows | E-memory | E-width | E-costs
1| -> Row Adapter ] 100 | 1 20 | 91125¢.47
2] -> Vector Limit 1 100 | | 20 | 911254.47
LN -> Vector Streaming (type: GATHER) ] 2400 | 1 20 | 911325.75
4] -> Vector Limic ] 2400 | 1MB 1 20 | 911247.62
50 -> Vector Sort 1 3684816 | 16MB | 20 | 911631.21
6 1 -> Vector Hash Join (7,29) | 3684817 | 41MB(12374MB) | 20 | 905379.41
71 -> Vector Streaming(type: REDISTRIBUIE) | 3684817 | 384KB 1 4 | 883010.31
81 -> Vector Hash Join (8,19) | 3684817 | 16MB 1 & | 261302.05
a | -> Vector Hash Join (10,18) | 11054450 | 1eMB 1 4¢ | 427109.71
10 | -> Vector Hash Aggregate | 50247501 | 39TMB(12671MB) | 54 | 335302.57
11 -> Vecter Streaming(type: REDISTRIBUTE) | 50247501 | 384KB 1 22 | 358663.76
12 | -> Vector Hash Join (13,15) | 50247501 | 16MB 1 22 | 294300.51
13 | -> Vector Partition Iterator | 287399764 | 1MB | 26 | 227383.39
12 | -> Partitionsd CStore Scan on stors_returns | 287899784 | 1MB 1 26 | 227383.89
15 -> Vector Streaming (type: BROADCAST) 1 8712 | 384KB 1 4 | 975.56
16 | -> Vector Partition Iterator ] 363 | 1MB 1 % | 910.65
17 | -> Parvitioned CStore Scan on date_dim ] 363 | 1MB 1 4 | 910.65
18 | -> CStore Scan on store 1 44 | 1MB | 4 | 1006.39
19 | -> Vector Hash Aggregate ] 192 | 16MB 1 68 | 426707.38
20 | -> Vector Subquery Scan on ctr2 | 50247501 | 1MB 1 36 | 416239.03
21 -> Vector Hash Aggregate | 50247501 | 39TMB(12671MB) | 54 | 335302.57
22 | -> Vector Streaming(type: REDISTRIBUIE) | 50247501 | 384KE 1 22 | 358663.76
23 | -> Vector Hash Join (2%,26) | 50247501 | 16MB 1 22 | 294300.51
22 | -> Vector Partition Iterator | 287899784 | 1MB 1 26 | 227383.89
25 | -> Parvitioned CStore Scan on store returns | 287999764 | 1MB 1 26 | 227383.39
26 | -> Vector Streaming (type: BROADCAST) 1 8712 | 384KB | 4 | 975.56
27 | -> Vector Partition Iterator ] 363 | 1MB 1 % | 910.65
28 | -> Parvitioned CStore Scan on date dim | 363 | 1MB 1 4| 910.65
29 | -> CStore Scan on customer | 12000000 | 1MB 1 24 | 12923.00
(29 rows)

R EwithFaFaIHashAggFIFMNERIHash Joini#{ThintigE, HhintAIZiaa

T
explain
with customer_total_return as

(select /*+ skew(store_returns(sr_store_sk sr_customer_sk)) */sr_customer_sk as ctr_customer_sk

,Sr_store_sk as ctr_store_sk

,Sum(SR_FEE) as ctr_total_return

from store_returns

,date_dim

where sr_returned_date_sk = d_date_sk

and d_year =2000

group by sr_customer_sk

,sr_store_sk)

select /*+ skew(ctr1(ctr_customer_sk)(11))*/ c_customer_id
from customer_total_return ctr1

,store

,customer

where ctr1.ctr_total_return > (select avg(ctr_total_return)*1.2
from customer_total_return ctr2

where ctr1.ctr_store_sk = ctr2.ctr_store_sk)

and s_store_sk = ctr1.ctr_store_sk

and s_state = 'NM'

and ctrl.ctr_customer_sk = c_customer_sk

order by c_customer_id

limit 100;

iZhint®&R: AEwithFaFa9group byfEfiHashAggHiHiTE S Bt FEER
£, XWRN/FEITRIAY108021SHash Agg&+; MEctr1Z&EActr_customer_skFITEf ]
Hash Joindi#{TEDHIIFEIRF, MNRITKIRCSEF . LRI TR

7N,
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id | operation | E-memory | E-width | E-costs
11 -> Row Adapter | ] 20 | 1061778.12
21 -> Vector Limit | ] 20 | 1061778.12
31 -> Vector Streaming (type: GATHER) | ] 20 |

4 -> Vector Limit | 1MB ] 20 |

51 -> Vector Sort | 16MB ] 20 | 8
61 -> Vector Hash Join (7,31) | 41MB(12344MB) | 20 | 1055903, 08
71 -> Vector Streaming(type: PART REDISTRIBUTE PART ROUNDROBIN) | | 384KB ] 4 | 1013056.49
8| => Vector Hash Join (9,20) | 16MB ] 4 | 1000006.10
9| -> Vector Hash Join (10,19) ] 1104250 | 16MB ] 44 | 496461.73
10 | -> Vector Hash Aggregate | 50247501 | 397MB(12010MB) | 54 | 264654.59
11 -> Vector Streaming(type: REDISTRIBUTE) ‘ | 50247501 | 384KB ] 54 | 428015.79
12 -> Vector Hash hggregate | 50247501 | 397MB(12010MB) | 54 | 330939.31
13 | -> Vector Hash Join (1%,16) | 50227501 | 16MB ] 22 | 294300.51
14 | -> Vector Partition Iterator | 287999764 | 1MB ] 26 | 227383.99
15 | -> Partitioned GCStore Scan on store_recurns | 287999764 | 1MB ] 26 | 227383.99
16 | -> Vector Streaming(type: SROADCAST) ] 8712 | 384KB ] 41 975.56

17 | -> Vector Partition Iterator ] 363 | 1MB ] 4 | 910.65

18 | -> Partitioned GStore Scan on date_dim ] 363 | 1MB ] 4 | 910.65

19 | -> CStore Scan on store ] 44 | ] 4 | 1006.39
20 | -> Vector Hash Aggregate ] 192 | ] 62 | 226059.40
21 | -> Vector Subquery Scan on ctr2 | 50247501 | ] 36 | 485591.05
22 | = eCTOT Hasn AQUTEgate | 50247501 | (12010MB) | 54 | 964654.59
23 | -> Vector Streaming(type: REDISTRIBUIE) | 50247501 | ] 54 | 428015.79
24 | -> Vector Hash hggregate | 50247501 | 33"}{_(1 010MB) | 54 | 330939.31
25 | -> vVector Hash Join (26,28) | 50247501 | 16MB ] 22 | 294300.51
26 | -> Vector Partition Iterator | 287999764 | 1MB ] 26

27 | -> Partitionsd CStore Scan on stors_returns | 287998764 | 1MB ] 26

28 | -> Vector Streaming(type: BROADCAST) ] 8712 | 384KB ] 4

29 | -> Vector Partition Iterator ] 363 | 1MB ] 4

30 1 -> Parririoned Cicor on date_dim | 363 | 1MB ] 4

31| ‘ -> Vector Streaming(type: PART LOCAL PART BROADCAST) ‘ | 12000000 | 384KB ] 24

sz | => GoStore Scan on GustOmeT | 12000000 | 1MB ] 24
(32 rows)

MMAKERSTHRIRTLIBE : D33FHash Agg, RFH

BEDMFENF, PRLMLK

AWEAGg; @%FFHash Join, EHFHFEESHEEMR, FRLMAICIOREBRH

HNESHET.
o  FEEHBqueryFiAiThint

RshintB9E&F L0 T :

explain select count(*) from store_sales_1 group by round(ss_list_price);

1| -> Row Rdapter | 18672 |

2 -> Vector Streaming (type: GATHER) | 18672 |

31 -> Vector Streaming(type: LOCAL GATHER dop: 1/2) | 16672 | 32KB

4 -> Vector Hash Aggregate | 16672 | 1éMB

51 -> Vector Streaming(type: SPLIT REDISTRIBUTE dop: 2/2) | 3112836 | 128XB

61 -> CStore Scan on store_sales 1 | 3112836 | 1MB
(6 rows)

HFhintPFIRZFFRIAR, T

SRNEIMTHIT:

explain

select count(*)
from (select round(ss_list_price),ss_hdemo_sk
from store_sales_1)tmp(a,ss_hdemo_sk)
group by a;

21810.25

1| -> Row Rdapter | 18672 |
2 -> Vector Streaming (type: GATHER) 1 18672 |

31 -» Vector Streaming(type: LOCAL GATHER dop: 1/2) | 16672 | 32KB
4 -» Vector Hash Aggregate | 16672 | 1eMB
51 -> Vector Streaming(type: SPLIT REDISTRIBUIE dop: 2/2) | 3112836 | 128KB
6 1 -> CStore Scan on store_sales 1 1 3112836 | 1MB
(6 rows)

ESZ%}I,%-\TEEJHFEMII%EEE o

KAERENEER Thint, whintlIEIBFITLIIT:

explain
select /*+ skew(tmp(a)) */ count(*)

from (select round(ss_list_price),ss_hdemo_sk
from store_sales_1)tmp(a,ss_hdemo_sk)
group by a;

14 | 62261.2
14 | 62261
14 | 61479
14 | 61452.00
6 | 57498.43
6 | 21810.25

id | operation | E-rows | E-memory | E-width | E-costs
1 | -> Row Adapter ] 16672 | ] 14 | 27771.82
2 -» Vector S5treaming (type: GATHER) ] 16672 | ] 14 | 27771.82
3 -> Vector Streaming(type: LOCAL GATHER dop: 1/2) | 16672 | 32KB 1 14 | 26890.32
4 > ector Hash Aggregate ] 16671 | 1eMB ] 14 | 26%62.54
5 -> Vector Streaming(type: SPLIT REDISTRIEUTE dop: 2/2) || 66216 | 128KE 1 14 | 26838.09
6 1 —-> Vector Hash Aggregate | 66216 | 1&MB 1 14 | 25949.61
7 —> CStore Scan on store sales 1 | 3112836 | 1MB 1 6 | 21810.25
(7 rows)

ML‘I‘*Z'J_JLJ\EH:.' XtHash Aggiff
BHHNNEESZ, BLT

FERPE, XMTFEN, XFEREERERRISIHRT

TiHT
LtEAh,

explain
select /*+ skew(tmp(b)) */ count(*)

BHMATIE,

TR, KRBT W EaggsLil,

AR

hint, #0:

m

ITREMAAL BT EEEBsubquery B &8, X
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from (select round(ss_list_price) b,ss_hdemo_sk
from store_sales_1)tmp(a,ss_hdemo_sk)
group by a;

4.6.9 IEEFEFAFREFHHI hint

INEEREA
AR EN TG TR ERE B ESB T LURF N FEGRAE LB R ERER
17, BFEEGS, RERITASSRMEETRIES, MIEAZRT XTEZRER
AUEEEE, AReSHItRETE . XWFISEE R, HJLAERANo merge hintiBEF&EiG
FEFHTER . KBHBER TAREMERLLhint,

EEEIU
no merge [(subquery_name)]
S5
subquery_name N BirFEITE, TFALlRviewdictesd, TRz FEIAEEEMNML
ARREHTIEH; LARfEEsubquery_namellt, FRUHIEAREH .
Al
BlEEEL1. 2, t3:

create table t1(al int,b1 int,c1 int,d1 int);
create table t2(a2 int,b2 int,c2 int,d2 int);
create table t3(a3 int,b3 int,c3 int,d3 int);

[RIEE)9:

explain select * from t3, (select a1,b2,c1,d2 from t1,t2 where t1.a1=t2.a2) s1 where t3.b3=s1.b2;

id | operation | E-rows | E-width | E-costs
-t - - e
1 | ->» Hash Join (2,86) | 44450 | 32 | 754.31
2 | -» Hash Join (3,4) | 8885 | 28 | 1gz2.11
3] -3 Seq Scan on t3 | 1776 | le | 27.76
4 | -» Hash | 1776 | 12 | 27.76
S -» 5Seq Scan on t2 | 1776 | 12 | 27.76
& | -> Hash | 1776 | g8 | 27.76
T 1 ->» BSeq Scan on tl | 1776 | 8 | 27.76

LRrEFY, AJLMERUATRMARZA L FEIISHITRA:
o HFIt—:

explain select /*+ no merge(s1) */ * from t3, (select a1,b2,c1,d2 from t1,t2 where t1.a1=t2.a2) s1
where t3.b3=s1.b2;

o HFI—:
explain select * from t3, (select /*+ no merge */ a1,b2,c1,d2 from t1,t2 where t1.a1=t2.a2) s1 where
t3.b3=s1.b2;

RARMR:
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id | operation | E-rows | E-width | E-costs
e e o o

l | -> Hash Join (2,6) | 8880 | 32 | 443.03

2 1 -> Hash Join (3,4) | 885 | 16 | 182.11

3| -» Beq Scan on tl | 1776 | 8 | 27.76

4 | -> Hash | 1776 | 12 | 27.7&

I | -» DSeq Scan on tZ | 1776 | 12 | 27.7¢6

6 | -> Hash | 1776 | 16 | 27.76

T ->» BSeq Scan on t3 | 1776 | 16 | 27.786

ERRH R ECESHAYE, XFR{Fguc hint,

X S

set [global] (guc_name guc_value)

SHIRE
e globalZFRhintiZEMECESHEIEARINER, FilglobalZ®RRhintiRERIECE
SHEFEARIER, BMXEhntFiENFEOFEY, TZREONEETFE
HHRAREL,
e guc_namexRhintiEENEESHAIRTR,
e guc_valueXrhintiEENEESHIE.

MR

o WRhintiRBNEESHEEARINER, WizhintMEEREEET, MAEESEFE
W, XFUNION. INTERSECT. EXCEPTAIMINUSIEE, mILUEEIEDRAIRIguc hintE
EE5&8I28EE—1SELECTFA L, iZguc hintigBNEESHSTES 5558
BASELECTFH £,

o FEIEEFAY, 1ZFEE LAIFTEguC hintSHER .

o MR- RESHEHIEDRFIMguc hintigE, N#HFEIRFIMguc hintigEd, NFEiG
FaIrIguc hintFEXINAIFEIRIFEN, IBTRFIAguc hintfEEANEEFEIFEL.

guc hintSApH TN ECE S, FEHBLERESHAIFEFERRIIRE, R
FEIRIIRE, UTAXEHNSHTIZE:

7 4-1 guc hint XHEFEESH

BESHE EAXFEFEARIISE
agg_max_mem =
agg_redistribute_enhancement =
best_agg_plan =
cost_model_version &
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RESHE

AXFEFEARIIRE

cost_param

enable_bitmapscan

enable_broadcast

enable_redistribute

enable_extrapolation_stats

enable_fast_query_shipping

enable_force_vector_engine

enable_hashagg

enable_hashjoin

enable_index_nestloop

enable_indexscan

enable_join_pseudoconst

enable_nestloop

enable_nodegroup_debug

enable_partition_dynamic_pruning

enable_sort

enable_stream_ctescan

enable_value_redistribute

enable_vector_engine

expected_computing_nodegroup

force_bitmapand

from_collapse_limit

join_collapse_limit

join_num_distinct

outer_join_max_rows_multipler

prefer_hashjoin_path

grw_inlist2join_optmode

qual_num_distinct

query_dop

query_max_mem

DN | DM | FD | WD | DN | A0 | AD | AD | WD | RO | DN | ON | WD | DN | A0 | AD | ON | A0 | A0 | AD | AD | WD | AD | DN | ON | WD | AD | A0 | AD | O | AO
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RESHE

query_mem

AXFEFEARIIRE

rewrite_rule

setop_optmode

skew_option

index_selectivity_cost

index_cost_limit

DN | HOD | WD | HO | WD | O | O | HO

enable_accelerate_select

<Al
XS RBIFEE A E A Thint:

explain
select /*+ set global(query_dop 0) */ i_product_name product_name

ZzhintsorR: AENEDRITHIERTES, BEESHquery_dopixEH0, BIFTFH
SMPEIEMNINEE . ERAYITRIIN FEIRfR:

ia | cperation | E-rows | E-memory | E-width | E-costs
1| -> Row Adapter I 1 I 230 | 19595.89
2 -> Vector Sonic Hash Aggregate I 1 | 230 | 19595.89
3 -> Vector Streaming (type: GATHER) I 1 I 230 | 19595.89
4 -» Vector Sonic Hash Aggregate I | leMB I 230 | 19595.66
5 -> Vector Nest Loop (€,28) I | 8 I 126 | 19595.62
6| -> Vector Nest Loop (7,27} I | B I 130 |
7 -> Vector Streaming(type: LCCAL GATHER dop: 1/2) I | aMB I 118 |
8 | -»> Vector Nest Loop (9,24) I | M8 I 118 | 8
s | -> Vector Streaming(type: SPLIT REDISTRIBUTE dop: 2/2) I | aMs I 82 | 18117.66
10 | -> Vector Nest Loop (11,21) I | B I 82 | 18117.61
1 -» Vector Streaming(type: SPLIT REDISTRIBUTE dop: 2/2) I | aMB I 82 | 16195.20
12 | -> Vector Sonic Hash Join (13,15) I | leMB I 82 | 16195.15
13 | -> Vector Partition Iterator I 1 1B I 12 | 1110.42
1g | -> Partiticnsd CStors ScCan on STOIS_returns I | B I 12 | 1110.42
15 | -> Vector Streaming(type: LOCAL BRCADCAST dop: 2/2) I | aMB I 94 | 14718.42
16 | -» Vector Sonic Hash Join (17,19) I | leMB I 94 | 14699.69
17 | -> Vector Partition Iterator I 1 1B I 39 | 11541.07
18 | -> Partitionsd CStors Scan on store sales | 2880404 | 1MB I 39 | 115¢1.07
19 | -> Vector Streaming(type: LOCAL BROADCAST dop: 2/2) | 16 | 4MB I 55 | 1847.12
20 | -> CStore Scan on item I 8 | 1MB I 55 | 1547.00
21 | -> Vector Materialize | 100000 | léMB I 8 | 1797.41
22 | -> Vector Streaming(type: LOCAL REDISTRIBUTE dop: 2/2) | 100000 | 4MB I 8 | 1714.07
23 | -> CStore Scan on customsxr | 100000 | 1MB I 8 | 703.67
24 | -> Vector Materialize | 50000 | léMB I 44 | 1099.22
25 | -> Vector Streaming(type: LOCAL REDISTRIBUIE dop: 2/2) | 50000 | 4MB I 44 | 1057.55
26 | -> CStore Scan on customer address ad2 | 50000 | 1MB I 44 | 552.33
27 | -> CStore Scan on store I 36 | 1MB I 20 | 12.01
28 | -> CStore Scan on promotion I 900 | 1MB I 4 | 300.30
(28 rows)

4.6.11 Hint B9581R. e EE
Plan HintBYER&SAMETRINTH £, aTLiEZexplainkBEE T,

HintPRYEEIRASRIMEDNNT, REFEN, ZERSREEQEBURES
IRTREP . 3 FexplainiEa, hintB9EiREUwamingliexlER~ERE L, NFIE
explainiEf, =lAdebug1 KB AERREHTEF, KEFIHIPLANHINT,

hint AYtEIREE
o IEAER

IEEMURELEN, SikiE, BHHERNE.
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Ia0: hint(§2=4$82, leading hintgjoin hintigE2MERLUT, HEhintkigE
xZE, —BRIEEEIR, WIZEMZRIEhintA98ENT, PRLALLEY R EEIRBIERIAR
FAhintE .

Bign:

leading((t1 t2)) nestloop(t1) rows(t1 t2 #10)

nestloop(t1)FEEEEIR, WELILRET, TRhintREZa1f#rAYleading ((t1
tz))o

B MR

-  EBREFE, FEST, SifEleadinggijoindHIIZ R, HSIRIENIEIR.

- scanhintflindexFF7E, SRENEIR.

- S5, IRFEERAR, B—EBEMSNMERERNE, BEPENEFS
ZEffhint, hint&FEKNY, TEER, FEHERFRGNEIEIBE

hint&E&ak,hs

MRFEhintESPR, REE—ThintEX, HBhintlISkM, SEHRE

o

-  hintEEER&4E, hintlEERFZIER. BIa0: nestloop(t t2)
nestloop(t1 t2),

- hint/hseR48, table list—#¥R9hint, FEA—FEAShint, hintA9Ps(IFF
B—Zhint A AN,
a0 nestloop (t1 t2) hashjoin (t1 t2), NIEESHEIE DS, LttAthashjoin
AYhint5, 7 FE: nestloop(t1 t2)F0no mergejoin(t1 t2) A H3E,

A

leading hintFRIZNERSHITIREE ., H70: leading ((t1 t2 t3)) =3FARRL:
leading((t1 t2)) leading(((t1 t2) t3)), WLEATENERFEleading((t2 t1)), M
mE MR, FENESHEER. (5 EERIIERNhntESRIEERINE
AhintEES, MIGEEFAIEERIINERNInt, )

FHERHRFShint5ey
FHEFIEHEAINNtRR, SatiRR. BEENEFIHEPEES I RERED
= B#FE, FiEREPRSNRABEA— P EERLIEoind,

eSS SRS pakisl

- XfFskew hintkii, BRIRA THITEDHBETAVEN, FLAZhintFIRIEE
AZIFEDHES, hintiEE.

hintR#{FEF

- 3EZ=(Ejoin{ERhashjoin hintggmergejoin hint

-  FEBE&E5|FEERiIndexscan hintggindexonlyscan hint

- BEREERSILERERERMASERENNERSIEER, 2FREEELR
=(FEAZES|, FlLbERindexscan hintgiindexonlyscan hintiE A<=

- indexonlyscan RBEHILINREER515A A, SUIEERThint A=K (E
Fa

- BIORGESFEEEN, XEAFEFEEERFHNRINEE, WIHKBXE
FHNRZBNBRREASER, FrLASEHENAleading, join, rows hint
BAEER, fla0: t1t2 t3%Kjoin, t1F0t2, 2AN3BEHFEERESEM, We1F0t3
TREMSEERE, leading(t1 t3) FREMWIFE .
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- HpkstreamitXlfY, MRFAIDHIISjoindliERE, WASLE R, redistribute
IR WRAE, BE—FKDHYI5joindltERE, Regdpkredistributefy
iR, A&%pkbroadcastfyitkl, IEEMEMAIhIntNASHIER

- WFAGGESHFIAIhint, hintREMFERAYTEEEREREIIT:
" EBENSHRESTITED hRIEIERE,
" PUTIHHRIRAREES .
" TS HIBRIFSHIR.

= XFFERgrouping setsFaEFlcube FEIRIAPEREL, window aggdRI%>
?ﬁ%, Ki*%h”’]to
(MERLY::
IEEAGOES SIHINt, {X8.1.3.1008% LA L EEHIR A5
- WIRFHEHEREIEH, NWblockname hinthE#{EMH
- XJFskew hint, hintR#(FERATEERRELNT:

" R AEERITED .
" hintgENFIABESHE
" hinfEEMFHESREIRTATEE, WX TFjoinfiitRisEE.
" (FRMEEIGUCS T RIAIRE .
- X3Fguc hint, hintReE(ERRIATRERELN T :
" EESHAFE.
" EESHAZIFguc hint,
" BRESHIELY.
" FAKIHguc hintiEBESEREEIAT,
" FEEFHAguc hintiRBERNECE S WA SHFEFERRANIRE
" guc hintFRERFEIGHRIRH .

4.6.12 Plan Hint SCRREFEZAI

AT LATPC-DSHRENIRAYQ4RIER 1B A, F£1000X, 24DNIME £, 1-BAER
plan hinti#{TSEPREMANIRE . RBEIA0T:

select avg(netpaid) from
(select c_last_name
,c_first_name
,5_store_name

,ca_state

,5_state

,i_color

Ji_current_price
,Ji_manager_id

,i_units

,i_size
,sum(ss_sales_price) netpaid
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from store_sales

,store_returns

,store

Jitem

,customer

,customer_address

where ss_ticket_number = sr_ticket_number
and ss_item_sk = sr_item_sk

and ss_customer_sk = c_customer_sk
and ss_item_sk = i_item_sk

and ss_store_sk = s_store_sk

and c_birth_country = upper(ca_country)
and s_zip = ca_zip

and s_market_id=7

group by c_last_name

,c_first_name

,S_store_name

,ca_state

,S_state

,i_color

Ji_current_price

,Ji_manager_id

J_units
Ji_size);
S s S L \—y— .. .
1. ERMYIARIIR, 5E/TaE110s:
id | operation | L-time | RA-rows | E-rows |
1 | -» Row Adapter | 110324.107 | 11 11
2 -» Vector Aggregate | 110324.093 | 1] 1]
31 -> Vector Streaming (type: GATHER) | 110323.958 | 24 | 24 |
41 -> Vector Aggregate | [110178.302,110309.653] | 24 | 24 |
5 -> Vector Hash Rggregate | [110178.388,110308.515] | 647824 | 16656 |
61 -> Vector Streaming{type: REDISTRIBUIE) | [77616.177,96478.771] | 666834733 | 16664 |
71 -» Vector Hash Join (8,22) | . | 666834733 | 16664 |
g -» Vector Streaming{cype: REDISTRIBUIE) | | 666234733 | 16664 |
9| -> Vector Hash Join (10,21} | | 666234733 | 16664 |
10 1 -> Vector Streaming(type: BROADCAST) | | 591882336 | 51360 ||
11 | -» Vector Hash Join (12,20) | | 24661764 | 2140 |
12 | -> Vector Streaming(type: REDISTRIBUIE) | | | 2241 |
13 | -> Vector Hash Join (14,18) | [15240.666,17159.616] | | 2241 |
14 | -» Vector Hash Join (15,17} | [12112.913,13563.366] | | 472070582 |
15 | -» Vector Partition Iterator | [11148.731,12473.230] | | 9987999 |
16 | -> Partitioned CStore Scan on public.store sales | [11097.921,12412.596] | | 2879987999 |
17 1 -» CStore Scan on public.store | [0.447,0.689] | | 2064 |
18 | -» Vector Partition Iterator | [296.805,319.014] | | 287993764 |
19 1| -> Partitioned CStore Scan on public.store returns | [292.938,314.787] | | 287999764 |
20 1 -> (CStore Scan cn public.customer | | 12000000 | 12000000 |
21 | -» CStore Scan on public.customer_address | [38.426,56.753] | 6000000 | 6000000 |
22 | -> CStore Scan on public.item | [3.160,5.026] | 300000 | 300000 |
(22 rows)
. ~ > & P2 PN e P p2.3 e At
izitkls, F10EFF(EMbroadcasttRERE, HTH1EREFLEITE2140,

EE SRR TR E KL . EIRTHEETERRTE13EEFITEIEM, REE%E13
Ehashjoindh, {#Hstore_salesfd(ss_ticket_number, ss_item_sk)Zl#Istore_returnshy
(sr_ticket_number, sr_item_sk)Fli#{7XEL, AFHDZIEXENHESEITET™E

i o

2. {ERINTFAIrows hintIHATIELE, I, iZ1T7A3E)318s:

select avg(netpaid) from
(select /*+rows(store_sales store_returns * 11270)*/ c_last_name ...
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id | operation | A-time | B-rows | E-rows |
1 | -> Row Adapter | 318585.246 | 11 11
21 -» Wector Aggregate | 318585.232 | 11 |
3 -5 Vector Streaming (type: GATHER) | 318585.082 | 24 | |
41 -> Vector hggregate | [318323.324,318499.230] | 24 | 1
5 -» Vector Hash Aggregate | [318320.813,318497.054] | 647824 | |
61 -> Vector Streaming(type: REDISTRIBUTE) | [288074.860,305601.698] | 666234733 | 1
71 -> Vector Hash Join (§&,22) | [253642.468,315808.664] | 666834733 | |
g1 -> Vector Hash Join (9,18) | [250904.317,315684.018] || €66834733 | 18 0507 |
g1 -> Vector Streaming(type: REDISTRIBUIE) | [4552.500,310602.307] | 275042158 | 147106939 |
10 | -> WVector Hash Join (11,17) | [7658.951,14053.823] | 275042158 | 147106999 |
11 -> Vector Streaming(type: REDISTRIBUIE) | [3953.255,10264.943] | 287999764 | 154080500 |
12 | -> Vector Hash Join (13,15) | [28196.188,32838.794] | 287999764 | 154060900 |
131 -» Vector Fartition Iterator | [11477.873,12324.583] | 2873987999 | 2879987999 |
14 | -> Partitioned CStore Scan on public.store_sales | [11411.382,12250.209] | 2879987999 | |
15 | -> Vector Partition Iterator | [304.188,403.205] | 287999764 | |
16 | -> Partitiocned CSteore Scan on public.store_returns | [299.838, 398.255] | 287999784 | 287999764 |
17 1 -> CStore Scan on public.customer | [122.248,170.128] | 12000000 | 12000000 |
18 | -> Vector Streaming(type: REDISTRIEUTE) | [57.558,117.461] | 492915 | 146467 |
19 | -> WVector Hash Join (20,21) | [45.554,96.238] | 492915 | 146467 |
20 1 -> CStore Scan on public.customer_address | [39.738,£89.412] | €000000 | 6000000 |
21 | -> CStore Scan on public.store | [0.361,1.095] | 2064 | 2064 |
22 | -> Vector Streaming(type: BROADCAST) | [48.986,91.170] 1 7200000 | 7200000 |
23 | -> CStore Scan on public.item | [4.506,6.602] | 300000 | 300000 |
(23 rows)

MERMmBHL T, EERESE8Ehashjoinid €5 #2559 FredistributeAfEII B S, H
FEE9EredistributeFH & B EIEMR}, hashjoinZHIREIREHATF 18 Fredistributefz

RIS

3. RIISLFREUEEIE, customer_addressBIFNjoinFIBA BB R, (ERHHE
1TjoinS S LIMEUEMRS}, Hulcustomer_addressiEIRGiH Tjoin. FEAITAYhint

TENE, I, Z17aE116s:

select avg(netpaid) from
(select /*+rows(store_sales store_returns *11270)

leading((store_sales store_returns store item customer) customer_address)*/

c_last_name ...

id | operation | A-time | A-rows | E-rows |
1 | -> Row Rdapter | 116326.597 | 11 11
2] -> Vector Aggregate | 116326.590 | 11 11
31 -»> WVector Streaming (type: GATHER) | 116326.473 | 24 | 24 |
41 -> Vector Aggregate | [116157.161,116236.494] | 24 | 24 |
51 -> WVector Hash Aggregate | [116155.328,116233.946] | 647824 | 187770504 |
61 -» Vector Streaming(type: REDISIRIBUIE) | [84103.951,102052.326] |l 666834733 | 187770507 |
71 -> Vector Hash Join (8,10} | [23229.469,47484.697] | 666334733 | 1B7770507 |
El ~> Vector Streaming{cype: REDISTRIBUTE) | [38.367,74.830] | 6000000 | 6000000 |
91 -> CS5tore Scan on public.customer address | [69.877,121.460] | 6000000 | 6000000 |

Pl -> Wector Streaming(type: REDISIRIBUIE) | [17404.744,17567.550] | 24661764 | 241129039 |

1 | -> Vector Hash Join (12,22) | [16123.627,16397.246] | 24661764 | 24112909 |
12 | -> Vector Streaming(type: REDISTRIBUTE) | [15320.663,15741.64¢] | 25258268 | 25252751 |
131 -> Vector Hash Join (14,21) | [14962.342,16375.458] | 25258268 | 25252751 |
14 | -> Vector Hash Jein (15,19) | [14449.031,15825.949] | 25258268 | 25252751 |
15 | -> WVector Hash Join (16,18) | [11439.959,12510.065] | 252564412 | 472070592 |
16 | -» Vector Partition Iterator | [10531.986,11536.213) | 2879937993 | 2879337993 |
17 1 -> Partitioned CStore Scan on public.store_sales | [10483.634,11474.944] | 2879987999 | 2879987999 |
18 | -> CStore Scan on public.store | [0.347,0.483] | 2064 | 2064 |
131 -> Wector Partition Iterator | [293.977,365.021] | 287999764 | 287399764 |
20 | -> Partiticned CStore Scan on public.store_returns | [289.93§,360.808] | 287999764 | 287999764 |
21 | -> CStore Scan on public.item | [3.109,5.245] | 300000 | 300000 |
22 | -» CStore Scan on public.customer | [113.871,141.791] | 12000000 | 12000000 |

(22 rows)

AT EEAREE T F6 B redistribute EF
4. BF&E—Eredistribute @ &REL, FRLAREERI . 7 BEIRRL,

H—EMA

EEEitem*E

iERRfEjoin, HTFitemZEAYjoINHARBEEITERL o Z2Zhinttl FHAIT, x40

T, i=17AIE)120s:

select avg(netpaid) from
(select /*+rows(store_sales store_returns *11270)

leading((customer_address (store_sales store_returns store customer) item))

c_last_name ...
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id | operation | A-time | L-rows | E-rows |
1 | -> Row Adapter | 120377.258 | 11 11
2 -> Vector RAggregate | 120377.245 | 11 11
3 -» Vector Streaming (type: GATHER) | 120377.091 | 24 | 24 |
4 -> Vector Aggregate | [120184.884,120301.704] | 24 | |
5| -> Vector Hash Aggregate | [120183.119,120297.845] | 47824 | 187 |
[ -> WVector Streaming(type: REDISTRIBUTE) | [B7775.6682,106070.878 | @66834733 | 187 |
71 -> Vector Hash Join (8,22 | [22323.784,49878.523] | 886334733 | 187 |
B | -> Vector Hash Join (9,11) | [21129.236,45208.255] | 666834733 | 187 |
9 —> Vector Streaming(type: REDISTRIBUIE) | [37.859,75.412] 1 000000 | 6000000 |

10 | -> CStore Scan on public.customer address | [74.798,114.443] | €000000 | £000000 |

11 | -> Vector Streaming(type: REDISTRIBUTIE) | [15714.458,15824.928] | 24661764 | 24112909 |
2| -> Vector Hash Join (13,21) | [14637.516,14955.464] | 24661764 | 24112909 |

13 | -> Vector Streaming(type: REDISIRIBUIE) | [13898.593,14333.200] | 25258268 | 25252751 |

14 | -> Vector Hash Join (15,19) | [14166.917,15378.244] | 25258268 | 25252751 |

15 | -> Vector Hash Join (16,18) | [11272.239,12052.532] | 252564412 | 472070592 |

18 | -> Vector Partition Iterator | [10409.566,11127.9381] | 2879987993 | 2879987993 |

17 | -> Partitioned CStore Scan on public.store_sales | [10365.838,11077.601] | 2879987999 | 2879987999 |

18 | -> CS5Store Scan on public.store | [0.431,0.609] | 2064 | 2064 |

13 | -> Vector Partition Iterater | [343.780,408.254] | 287999784 | 287399784 |

20 | -> Partiticned CStore Scan on public.store_returns | [339.844,403.923] | 287999764 | 287999764 |

21 | -> CStore Scan on public.customer | [117.234,163.598] | 12000000 | 12000000 |

22 | -> Vecter Streaming{type: BROADCAST) | [44.571,130.129] | 7200000 | 7200000 |

23 | -> CStore Scan on public.item | [4.169,6.347] | 300000 | 300000 |

(23 rows)

iZit ¥ Rredistribute[a S S B RR,

customer_addressZjoin[GHURRIF R B HIEMRIE

5. 0N &2 LkitemZf#fbroadcastighint, f5customer_address joinBYZ&{

NE22RitemZEfM T broadcast, S5

redistribute ( BAJLA#E TjoinEredistributefAYhint ) , X0, &1TAFIE)105s:

select avg(netpaid) from

(select /*+rows(store_sales store_returns *11270)
leading((customer_address (store_sales store_returns store customer) item))
no broadcast(item)*/
c_last_name ...

id | operation | A-time | A-rows | E-rows |
1 | -» Row Adapter | 105854.957 | 11 11
2| -> Vector Aggregate | 105854.948 | 11 11
31 -> Vector Streaming (type: GATHER) | 105854.825 | 24 | 24 |
4 -> Vector Aggregate | [105706.709,105776.135] | 24 | |
5 - Vector Hash Aggregate | [105705.061,105 [ 647824 || |
6 | -> Vector Streaming(type: REDISTRIBUIE) | [70701.966,89973. | 666834733 || |
71 -» Wector Hash Join (8,23) | [71759.500,79018. | 666834733 | |
2| ~> Vector Streaming(type: REDISIRIBUIE) I [63794.307, | 666834733 | |
9| -»> Vector Hash Jein (10,12) | [21443.307,46714.378] | 666834733 | |
10 | -> Vector Streaming(type: REDISTRIBUTE) | [41.295,83.419] | 6000000 | |
1 | -> CStore Scan on public.customer address | [70.405,166.072] | €§000000 | |
12 | - Vecter Streaming(type: REDISTRIEUTE) | [15689.053,15788.475] | 24661764 | |
131 -> WVector Hash Join (14,22 | [14517.847,14712.929] | 24681764 | |
14 | -> Vector Streaming(type: REDISTRIBUTE) | [13806.733,14089.770] | 25258268 | |
15 | -> Vector Hash Join (16, 20) | [13709.384,15095.449] | 25258268 | |
16 | -> Vector Hash Jein (17,19) | [10944.796,11827.285] | 252564412 | |
17 1 -> Vector Partition Iterator | [10070.316,10884.728] | 2879987999 | |
8 | -> Partiticned CStore Scan on public.store_sales | [10018.966,10828.990] | 2879987999 | |
191 -> C3tore Scan on public.store | [0.447,0.568] | 2084 | |
20 | -» Vector Partition Iterator | [293.042,329.056] | 287993764 | |
21 | -> Partitioned CStore Scan on public.store_returns | [288.631,324.782] | 287993764 | |
22 | -> CStore Scan on public.customer | [113.735,138.235] | 12000000 | |
23 | -> CS5tore Scan on public.item | [3.127,5.357] | 300000 | 300000 |
(23 rows)

6. RMRE—EFERAREAqg, BITHBERKRZ . FHAERNInt, FREESEH
best_agg_plan=3#{TNEAGEN, &L TEPRR, 151T8JE94s, TR

1jEO

A=

MAERRAS 11 (2024-06-29)

WRIERE © LEARITERARERAF

72



HIRCERSS
MHEEERM 4 SQL i@kisra

id | cperation | A-time | Awrows | E-rows |
11 -> Row Adapter | 94004.670 | 1
2| -> Vector Aggregate | 94004.655 | 1
3 -> Vector Streaming (type: GATHER) | 94004.504 | 24
11 -> Vector Aggregate | [93833.832,93928.052] | 24
5 -> Vector Hash Rggregate | [93832.460,93926.412] | §47824
51 -» Vector Streaming(type: REDISTRIBUTE) | [93640.266,93787.939] | §47824
71 -> Vector Hash Rggregate | [93687.544,93791.242] | §47824
EN -> Vector Hash Join (9,24) | [70025.469,72773.161] | 666834733
EN -> Vector Streaming(cype: REDISTRIBUTE) | [68242.223,71275.972] | 666234733
10 | -> Vector Hash Join (11,13) | [21421.136,44830.306] | 666234733
11 | -> Vector Streaming(type: REDISTRIBUTE) | [35.444,71.328] | 6000000
2 -> CStore Scan on public.customer address | [67.246,119.224] | 6000000
13 | -> Vector Streaming(type: REDISTRIBUTE) | [16089.853,16212.570] | 24661764
14 | -> Vector Hash Join (15,23) | [14822.972,15188.942] | 24661764
15 | -» Vector Streaming(type: REDISTRIBUTE) | [14061.267,14604.162] | 25258268
16 | -» Vector Hash Join (17,21) | [13249.756,15492.311] | 25258268
17 | -> Vector Hash Join (18,20) | [10835.742,12160.718] | 252564412
18 | -> Vector Partition Iterator | [10052.958,11194.962] | 2879987299
13 | -> Partitioned CStore Scan on public.stors_sales | [10002.415,11143.384] | 2879987933
20 | -> (CStore Scan on public.store | [0.452,0.839] | 2064
21 | -> Vector Partition Iteratoer | [298.235,332.736] | 287999764
22 | -> Partitioned CStore Scan on public.store returns | [294.067,327.629] | 287999764
23 1 -» (CStere Scan on public.customer | [114.377,145.156] | 12000000
24 | -> CStore Scan on public.item | [3.150,3.530] | 300000
(24 rows)

MNREHRIHEEZESENEIISWN, ATLAEREAplan hintRFZEE Ze1fYE T
%o XEBLATPCH-Q17/9fll, 7EUtEEdefault_statistics_targetiZ B H-2HFIHEEZ
&, iHRHBEEFEUARIHERE R E S

1. BAGIHEER ( default_statistics_targetiZ&8100 ) AYLTRIE0T:

id | operation 1 A-time

-> Row Adapter
->» Vector Aggregate
->» Vector Streaming (type: GATHER)

1 |
1 |
1 |
1 -> Vector Aggregate I ' 1
1 -» Veetor Hash Join (5,77) I [ . 1
1 -» Vector Streaming(type: LOCAL GATHER dop: 1/4) I ’ 1
1 -> Vector Hash Aggregate I ’ 1
1 -»> Vector Streaming(type: SPLIT REDISTRIBUTE dop: </4) I , 1
1 -> Vector Hash Join (10,12) I [ . 1
1 -> Vector Partition Iterator I . 1
1 -> Partitioned CStore Scan on tpchlOwx_col.lineitem [ . 1
1 -» Vector Hash Aggregate I ‘ 1
1 -> Vector Streaming(type: SPLIT BROADCAST dop: </<) I ’ 1
1 -> Vector Hash Aggregate I . 1
| -> WVector Partition Iterator I ' 1
1 -> Partitioned CS5tore Scan on tpchlOwx_col.part | [ . 1
| -» WVector Streaming(type: REDISTRIBUTE dop: 1/4) I . 1
1 -> Vector Hash Join (12,21) I [ . 1
1 —»> Vector Partition Iterator I I ' 1
1 —-> Partitioned CStore Scan on tpchlOwx col.lineitem [ . 1
1 -» Vector Streaming(type: SPLIT BROARDCAST dop: </4) I ' 1
1 -> Vector Partition Iterator I . 1
1 -> Partitioned CS5tore Scan on tpchlOwx_col.part I I . 1
{ TOWS)
Sal---]
2. ZIHSEZE ( default_statistics_targetiZE -2 ) RIHRIAIT:
a1 operation | A-time

| -> Row Adapter

1 -» Vector Aggregate

1 —-» Vector Streaming (type: GATHER)

1 -» Vector Streaming(type: LOCAL GATHER dop: 1/6)

1 -» Vector Aggregate

1 —» Vector Hash Join (7, )

1 -» Vector Streaming(type: LOCAL BROADCAST dop: &/6)

1 —-» Vector Hash Aggregate

1 ->» Vector Streaming(type: SPLIT REDISTRIBUTE dop: &/6)
1 —» Vector Hash Join ( . )

1 —-» Vector Partition Iterator

1 —-» Partitioned CStore Scan on tpchlOwx col.lineitem
1 —»> Vector Hash Aggregate
I

I

I

I

I

I

I

I

I

I

I

-» Vector Streaming(type: SPLIT BROADCAST dop: &/6)
—-» Vector Hash Aggregate
—> Vector Partition Iterator
—-» Partitioned CStore Scan on tpchlOwx col.part
—» Vector Hash Join ( .
->» Vector Streaming(type: SPLIT REDISTRIBUTE dop: &/6)
—> Vector Partition Iterator
—-» Partitioned CStore Scan on tpchlOwx col.lineitem
-» Vector Streaming(type: LOCAL REDISTRIBUTE dop: &/6)
—> Vector Partition Iterator
—-» Partitioned CStore Scan on tpchlOwx col.part

{ TOWS)

2i333t, BSUHEREEEAlineitemFIpartsKjoinAdstreamZEEIFHBroadCastZE &
JFIRedistribute S, ALIHEA#H{TstreamBAAThintSERAERZ B9, Fian:
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2=elect /*+ no redistribute (part lineitem) */
sum ({1l extendedprice) ) as avg_yearly
from
lineitem,
part
where

p_partkey = 1 partkey
and p brand = 'Brand#Z3
and p container = 'MED BCX
and 1 guantity < (

select

* avg(l_quantity)
from
lineitem
where

1 partkey = p_partkey

4.7 BIITHERR

AT RIEEEERNERET, SREECREEN/RRRER, ETEFHR, SR
VACUUM FULLFIANALYZE, EHGIHER, LMERSEMRAIMEEE.

AR
{EFVACUUM. VACUUM FULLFIANALYZE# S EHARIE N EHITHIP, TEBLUT
R
e VACUUM FULLAE][EI EE#hak EMFRRYEURRT HIBAYMEZSE), BRPS/NEE
XHEFF.
e  VACUUMMIENEREIR T — Nl RIRIRE & X BRI Esh= 5] WAYEEH
R, —NEEERS [REE BT T RS SRERENS MRS, RICBERS
SHEESTN . ELEREN, BESHHAMBNAFRIEE . FLEHREN
AT LBRET, ATANERM—ZRS 3.
o \g/EAcuuMﬂiﬁ%iﬁtﬁﬁ@%%%ﬁﬁﬁ%ﬁ%ﬁ@ﬁﬁﬁ, EEIDEEBIEMNREHIEE
e ANALYZERIWESHIEEFEATHEENRIHEE . RITERFEERSE
PG_STATISTICHh , B SRSFRXERITHIE, ERFEEAITIT
BMELR
$B1 (ERVACUUMEVACUUM FULLSS, #1TiE=SEm .

e VACUUM:

JFEHITVACUUMIRIE
VACUUM customer,

AUSHIEERESSHITEIT. (H1THAE), SJIEEFERED: SELECT.
INSERT. UPDATEFIDELETE, AAJIEFE{FHAYER: ALTER TABLE) ,

IR X HATVACUUMIRLE
VACUUM customer_par PARTITION ( P7);
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HER

SER2

I3

2N

e VACUUM FULL:
VACUUM FULL customer,

FERIEARTRIRIEMNAMDD, BEZE I EEMREEHIEERF.

T THEZERINEY, BFRILUERI NS ENSEiFPREESIMN
session, BIREFRELEREENITARES, NMEINSHAIF BH#EE,

a. (FEASSMGTM E&Eifoldestxmin

select * from pgxc_gtm_snapshot_status();

b. MCN_LEERI M Asessionflpid, LkabxminJg E—ERYoldestxmin,

select * from pgxc_running_xacts() where xmin=1400202010;

{ERANALYZEIEETEHRITER .

ANALYZE customer,;

{EFBANALYZE VERBOSEIEAIEFHFIHER, FHEh=RAMEXER

ANALYZE VERBOSE customer;

tBATLARAHATVACUUM ANALYZESS S#HTEIRMRIL -

VACUUM ANALYZE customer,

AR

VACUUMAIANALYZERSH/OREAIAIEEN, XOJgeemEMEISIEIRE. Eitt, &
WiEid “vacuum_cost_delay” S3188 .

il

DROP TABLE customer,
DROP TABLE customer _par,
DROP TABLE part,

-

o TEHAXIERHD KFEMVACUUM FULL, EMBETIREAZEMVACUUM FULL, HE)
HEFH#—R"VACUUM FULL,

o TEHIWRZAEMVACUUM FULL, FEZPG_ATTRIBUTE,

o ESHERZHENSIEHTE (AUTOVACUUM ) BrhiTVACUUMAIANALYZE, B
BARRABPRASHNCREE), HERFRNSZITEEE.

4.8 BliTEEZRS|

HIEFESIZIXMRSMFERE, R ERIRSIBISHMER, 1SRRI, FliTE
Z2R5|, IERRESEINE,

HIRER ISR | KB 8 B-treeZx5|. GINZES|FIPSORTES|,

o J3TFB-treeRK3|, FUTERRSIAIEMHIESEITHR.
- MRFEREREMRE, R5INELAZRSIBEEMER, SHERSITREE
SRR, ERERS K. EERSIAIOKRERNTE.
- HERIRS|PIZEEMRRIIIIE, BEEYIREHPHEEEME, Frll—
NETEERIZRS ELEHT 7 2RAIRS G TR EE R o
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L X;.I':_FHEB-UGG?\?J I ’ Z:Eiy'fyu1§§§£ o

BEERs|
BERS|BUTHEMAR:
o ScfipRZS| ( DROP INDEX ) , FBElI##ZES5| ( CREATE INDEX) ,
MRS IR, SEXFR HEIN—MEERHMbE, EIEBXESIRE, &£
fUi@?ﬁ% 1372, SHTISIREERASTUTIERE, WITERERBEERIRF
=t
o (HFREINDEXIEQEEZES|.
- {FHREINDEX TABLEIB®IEEZES|, SEERIEHIEINHMEEL, RIEHEX
ESERE,
- {$£FREINDEX INTERNAL TABLEiEA)&EEdescE ( BIF ) X5|, 2ESE
ITFEPIEA0HEbEE, FELEFEEEIRIE,
BMEL R

BEESAE “areaS” LRI “area_id” FRR FEEEZIEZERS| “areaS_idx” . EEER
SIBLATEMADR:

o SEMIFRZES| ( DROP INDEX ) , BEl##Z5| ( CREATE INDEX )

a. MIBRERSI,
DROP INDEX areas. idlx,
b. GIEEZR5I.

CREATE INDEX areaS_idx ON area$ (area_id);
o (HFREINDEXERZZS|,
- {FFREINDEX TABLEE®EEZ S|,

REINDEX TABLE areas;

- {EFREINDEX INTERNAL TABLEE##descsE (81F ) B9Z=3|,

REINDEX INTERNAL TABLE areas$;

4.9 SQL EAXBSEEE

RN EFMMGaussDB(DWS) SQLEIMRERIXBCNECESH, BEHIEZSNIRE
GUCS#L,
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HIRC RS
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% 4-2 CN BLES#

sH/&EE ik
enable_nestloop=0 | IZHEIEIEAEEITEREREIRNIERE ( Nest Loop Join ) SEBIAY(EF
n B, H&ER “on” 7, iRt ERNest Loop Join;
HIREAN “off” 7, MHUREFEREMSG EMENIEEREE
7%
el
MR RAEEEYFIEIEEZEE ( BDZa1Session ) FIGITEXIZESH

B, WREZESQLEGHHITNTHS:

SET enable_nestloop to off;
WESHBANZES “on” , (BLFRERPRIRBERIEERER
HXA. —MRERT, E=Mjoin5=L ( Nested Loop.
Merge JoinFlHash Join ) BB, Nested Loopl4ReiiZ, iR
BRI LAEEEKA

enable_bitmapscan | IZHIEIRAEEXH U EFIEILIZEELNER .. 18BN

=on ‘on” , FRRMER; IREN “off” , FRAER.
i588
INRIAFBAELFRIEELEE (BDLiEiSession ) FIFRIERIZSH

@, WREBESQLEAFHITHIMTHS:

SET enable_bitmapscan to off;
bitmapscaniFE S ERTF “wherea>1andb>1" Ha
FIFIbIIFBE RS IXMEIGEM, BEIELEEARU
indexscan, ELt, HAARIMNAIEGEERERITRIFE
bitmapscan&¥, AILAXAbitmapscan, EEEREHIR

o
enable_fast_query_ | IZHIEAMAEERRFERAL HIVES, HITRERITITL .
shipping=on ’ERN “on” , BRPUTIHRITECNFIDN EBBER; ®E
73 “off” , XREFERADHIVEL, BIHATITHITECN 4R,
SRR ARIXEIDNARHAT
121l
MR RAEEEYFEIEEEE ( BDZaiSession ) FIGITEXIZSH

8, WRFEZRESQLEAPTHITUI <!
SET enable_fast_query_shipping to off;

enable_hashagg=o | Z=HI{I4EEXTHashEREEMLKIZEELRYERD .

n
enable_hashjoin=o0 | ZHILEEXTHashiEREMKIZEBLRYERR .

n

grr: able_mergejoin= | I=HIIEEXTRESIER LIS ELRIER .
g: able_indexscan= | IEHIILEERT RS 1K ZEBLRYERR .
2: a t())l:e_i ndexonlysc | FEHIMUILEEITNERE FFEN LI RBRYER -

enable_seqgscan=on | $=HILAEEXTIRFAIEILISEEAYER . ST2IBERIRFH
2T, ERXAXINTESIHRAREFERMS X
BIRHMR IR R AT X .
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2H/2%E

S

enable_sort=on

EHIMARERHIELS R . 2B 8ETEiHRIBIHEAY
i, (BRXAXNZEALULAREFEE TS XM
(RSB EEMTTE.

enable_broadcast=
on

IEHIEIA Rt Fbroadcast RN EIREMAYER . LUt
HEMEEmIEERA, BItEMEERT S (Stream )
LIREEERAMGEENEN, FILUSZSERENff, &
MREREHIE .

enable_redistribute
=on

EHIEE A 2EXT Flocal redistributeFdsplit redistributeE
DHEXHIRERIER. thE5ESenable_broadcastEXd

(iZBEIY NXZR., iieearaeaidlocal broadcastFIsplit broadcastft

82.1300% U e | METHRA, MimikE 7 local redistributeak&split

B AT ) redistributeE D HATITR . XBARESEItRES L. EIt=
ML ( Stream ) SCEREUIBERVINT, ALUGIZSH
REoff, 1HEEisEi%IRbroadcast/  1BIR,, EIERER
BEREH-

rewrite_rule EH s RR RS EASHNESMN .

4.10 fcE SMP

4.10.1 SMP iERin=5RH

1

B

B

SMPHF BT E FHTRIEFHERE, RNSSAESHNRARRR, SIECPU. BTF.
M5, 1/0FF . AR LSMPR—MLIZRIRENIENS, AESERBRIANRERT
ERIBER T, BeISRRIBFRIMERERI MR, ERMREASENTLR T, HERR
AENBRT, RMmaIsEsEttatrIst. Y, £SMPEEEEEZRIRIELT
¥, BSHEREREK, BLRTHREESIRERENSN.

o FHITHETF

PR FEUTEFIFHT:

a. Scan: ZIHIFEBERIITESRFRINFLME. JFEBRMIIEDKEIR
Fridi. HDFSRSMNRINEFII; XIFGDSEIRSNRIIMRIAEFH1T. LAY

RFFEHIE.

b. Join: HashJoin. NestLoop

c. Agg: HashAgg. SortAgg. PlainAgg. WindowAgg(R3z#Fpartition by,
Az¥Forder by)

d. Stream: Redistribute. Broadcast

Hith: Result. Subqueryscan. Unique. Material. Setop. Append.
VectoRow. RowToVec

o SMPEFBEF
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IFERT=

M w N =

RNTIUMALT, g7 HITEZRNEIERIEStreamBE FHASMPYFEFER . AT
MBS FAILAFMStreamBEFRIFE:

a. Local Gather: SCEIDNAEBFITLIZRIEIRICS

b. Local Redistribute: TEDNAEIZLIZZ(E, IZEBOHRBBTEIEESH

c. Local Broadcast: YGEUE #EZIDNASPRIGN&IE

d. Local RoundRobin: TEDNAERZ &I BISCMEIRICIED &

e. Split Redistribute: TEEEEFIEDNAIHITEIZZ BSLIMEIRES

f.  Split Broadcast: SEIEI 1EEIERFFIE DNIFHITLIE
EiAmEEFa L s Alocal 5iELocalifizk, LocalZEEFSL 7 DNAIERHITEAE
BIRIEIERCHE, MiELocalZ & FSLH 7 BEDNIIHITEAZBRIEIEISHE

RABIEEA

PATPCH Q1B9F1Ti+XIa41:

id | operation |

R +
1 | ->» Row Adapter |
2 | -» TVector Streaming (type: GATHER) |
2] -» Vector Sort |
4 | -» Wector Streaming(type: LOCAL GATHER dop: 1/4) |
5 | -» Vector Hash Aggregate |
& | -» WVector Streaming(type: SPLIT REDISTRIBUTE dop: 4/4) |
T | -» TVector Hash Aggregate |
g | -» Vector Rppend(9, 10} |
9 | -» Dfs Scan on lineitem |
10 | -»> Wector Adapter |
11 | -> 3eq Scan on pg delta 1423863972 lineitem |

{11 rows)

AN, LB Y Hdfs ScanbAR HashAgg&EFa9H 1T, HEHFE T Local
Gather#Split RedistributeZEIIREF

HrAh6SHFASplit Redistribute®&+, FEARER “dop: 4/4” ZKEASPLit
Redistribute Y& iXinflIZWIRZLIZAIFFTE N4, 45EF Alocal Gather, £
HEfRE “dop: 1/47 , ZBEFHARXIREEFTENS, MBEKREEHTER
1, BIFERI5SSHash Aggregate EFiZBAFHITERIT, M LELEMN1~3SEFIRR
BITHIT, 4SEFELI T DNRHITERENHIELCE .
BiditkIStreamE F_EFREBAYdopE RN E HEZE N EFHIFITE R -

it Xt E S HREEE TS

AN ERIEFHIT.

AZIFABE MERIEIRFTHIT

Rz FElsubplanfiFHiT, LUIREEFERRNEFHT,

4.10.2 FiFEXt SMP 14EERIF

SMPZEMIE—MFIAERT RRIREEIEAIG R, HHHITZEUESS EERIRHE
AUIRON, BIECPU. AfF. |/OMMBSHESRIRIEFEHN=HIBEAEK, mEkE
EFTEREKX, RREFEEZIEA, S ERRFEMAMMAIBRT, SMPELER
FHERE, RMAAESEERFREARERENIS . SMPXFEENAFE, ZIFHESRES
BIRIFAEIHE, SRESRMAIFTE. TEXNSMRIREXISMPHEERISIESR
gl abtils
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CPUER

E—REFIHSH, RFECPURBEERASHIBERT, FEASMPHITEIREIEE T
PHABARFCPUZIR, BARS LS, (BEHHUIRERSIZAICPUZEERL, CPU
FEXRSZLRENERT, MRITFSMPHIT, RNMULEEEAARBE, Kol
BERANZ &R R RS SEIRES L.

AFAR

BERHTESSRAFEHENIEKR, B81NEFHERREFLIRGZE
work_memZEFSHAIREI . Bigwork_memB4GB, HITEN2, BBATINFHITEL
RO EIBINE LR F2GB, TEwork memB/NSE RAREFEATANERT,
EASMPHITE, HJeEHMEIETE, SHEIMALSHRYITR,

R R RIR

AT EMEEBHITHT, SIIEHTEIRENEIERIREF . X FLocalzEStream
855, rEEHTHIERHRIAIZER—1\DNA, BERERR, ASEINMEE
%38, MikLocalZtEF, EEBIMEHITEIEE, RS INEMERIE, 4
ML TR AIRAIER T, HITaeSSH—ERENSW.

I/O&R

BLMATHBVESIEN/OEIRERE, ALtREEI/OXRZTENERT,
HITHE A seRIR S Eee o

4.10.3 HEZES SMP 45ERF20T

BT RREEEI, TE—LERRBRIXYSMPHITIHREERRIT. HlIlH XERHDXE
FEARY, URRGHAEFEE.

EIRHRIXISMPHEERIRIE

SEIRPFETEHIEMAN, FTHRERE. fIIERLcind EEMERVEESE
EAFHME, AEHTE, BIEoindIfENZEEHIEhashES T, BIEE

IHHTELRENEIEEES TEMSRE, ERKETE, SEFHTERRE

R H A EXSMPHERERIRIN

SMPAFIESIEINFIRAYER, MESHEDR FRERRRD . FLl, MRES

HEBRT, FESMPHIT, 2SHSERZETENRRRFIOHE. —BHN

TRFEZFHIMR, TIERCPU. 1/0. AFHEMERR, H=SEEMAKIEERN
"Flg:_%&lttﬁ'%#ﬁiﬁ%?, FESMPIEEABEARIMRERFARINR, BEEAJRE

SliEettaEst.

4.10.4 SMP tBXSHFEHEN

WMRBITFSMPEIENINAE, EiREquery_dop=0, EEREAZLUTHEESEIE, LA
SREVEE{EAYdopistiZ:

comm_usable_memory

UMRARTFRART, max_process_ memoryi@BRA, OHELSIFAZE, EIE
B Imax_process_memorylJ5%, ZRINMEN4GB,

comm_max_stream

EEEWESN: comm_max_stream=Min(dop_limit * dop_limit * 20 * 2,
max_process_memory(ZFT#) * 0.025 / S\DN#{ / 260), Hiz{B#E
comm_max_streamEUEBEIR .

max_connections
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BEEIES: max_connections=dop_limit * 20 * 6 + 24, HiZ{EfE
max_connectionsEYESEEIA -

A EE

NI dop_limit &R DNIIRZRICPUEL, HEANA: dop_limit = 82
HEERICPUIZAEIZEL / BEH1BSRIDNEL .

4.10.5 SMP FEGTEEIN

MREBFFHITSMPIEIL, FEAEZRSMPIEHXSHEERN, HTHRATHRS.

(s FEPR

RZHRICPU, HFE. I/OFINEHRERIRETE. SMPEEIE—MFI A EREIFERIRE
FENGZR, HRIFITZEYCESS EXFEEFENGEMN, 3 DRRIERIRIRAIER
T, SMPEXIEFHI4EE, RiMOIEESEItEENISL. RIRT, SMPIHRIRYERAT B S
TERK. b, EEEAFENTPRSH, FHEHIFRFERMIBERT, SECEKF
SMP, BligE&query_dop=1,

BEEER

1. MBRIFFRFRHBER, WREAZRTE (RREANBERNTFS50%) , HITEER
2; BUEHE.

2. igEquery_dop=1, FAexplaintTHHITIHLI, MRIHLIEREFSSMPIEAES
SRENGHERTS . NREE, HAT—%.

3. i®Equery_dop=-value, EEEZRBERFIT4FEEM L, FREIdopiEEXAYE
El9[1,valuel.
®Equery_dop=value, AEEXEBERIMITRFAE, s2H1%EENdopA15kvalue,

5. ARFEFUIESIEDRITRNIRESERquery_doplE, EETHRITEREXA

query_dop, i,
SET query_dop = G,
SELECT COUNT(*) FROM ¢7 GROUP BY g;

SET query_dop = 7;
(11 588
o AEFAMERT, FOEHS, AT,

o SMPHITEZIFRIERIRE, HEFEEFENITHSERNESR, T smp, HITHE
&, Xiflsmp. LAmEISSIEER, MSiEmE.

e SMPEIERM ( query_dop<=0) {KEUZIREIE, WIRKZIFEIEZER
(use_workload_managerjgoff ) , BBARSF=4152HTEAIT.

4.11 EHRFEERERY SQL

RAPELSQUEDZT T RKHNETRBER, XLEASHFRSNRSIERE,
BRIEAERNE BT EEITRISQLIED
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SR SRRFFKEEIETHEIED

SELECT current_timestamp - query_start AS runtime, datname, usename, query FROM pg_stat_activity
where state !='idle' ORDER BY 1 desc;

EEESERITIHEBNANKIEINFROESEDIIR, F—FERMEINESTHR
ITIERIKAIENIES . IREERPEE T RFRMAYSQLEDMAFHITSQLED,
ISTRIESCAR R R HRITRIEHSASIEE .

ELRIRRRAZEIN, aTLAESRESIcurrent_timestamp - query_start K FE—EEE
BEERTIEE I I RENSITES .

SELECT query FROM pg_stat_activity WHERE current_timestamp - query_start > interval '1 days’;
FI) GBS track_activities)gon,

SET track_activities = on;

Sit2H9only, FEERFESSWESRIENEIINIETER.
$|3 BEREEETHEIED.

LIBEEME pg_stat_activity gl :

SELECT datname, usename, state FROM pg_stat_activity;
datname | usename | state |

+ + +
postgres | omm |idle |
postgres | omm | active |
(2 rows)

NRstateFERBRAidle, NFRPILERGTERN, EEHAFRATS.
MRNFZEEEI=ANVEDED, WEBNTGHSES:
SELECT datname, usename, state FROM pg_stat_activity WHERE state != ‘idle’;
BRI DTS EIETRIESEDIRES.
o ETHEANTIERRTE, WEFHHITRE.

o ETIHIEQMEE, NEBESU Fa<EEIMtTHEERNSHNEDIERD:
SELECT datname, usename, state, query FROM pg_stat_activity WHERE waiting = true;

SRERPEE T ISEENEIREY, ZEEUMMERINEIRATERE
hSEFE, EESHHERIERMEIER.
AR
RELTAEEERARIPUEER, waitingFEBA BRAtrue, RESFHERZHIE
ERZGRENAMBEETL, EEERLs TEthSBEESHFHEMRARRL, 620
BEX4. EiEESF. EEXMBERNEREE, F2EMREpg_stat activityiAIL

e

4.12 e 2 EHEE

HEERZETH, AREISHEETEREISEKEE, SHEIETHETK,
AJLARHISERBIENIRIE
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BIFL R
gz

LER2

BEEENEREIREESINER. RUER.

SELECT w.query as waiting_query,

w.pid as w_pid,

w.usename as w_user,

L.query as locking_query,

Lpid as L_pid,

L.usename as |_user,

t.schemaname || ' || t.relname as tablename

from pg_stat_activity w join pg_locks 1 on w.pid = l1.pid

and not l1.granted join pg_locks [2 on l1.relation = [2.relation

and [2.granted join pg_stat_activity | on [2.pid = L.pid join pg_stat_user_tables t on l1.relation = t.relid

where w.waiting;

ZERREEEID,. AFER. ST, UKSHEENER. &XER.

FERNTHSERENNOSIE. HF, 139834762094352 432D,

SELECT PG_TERMINATE_BACKEND(739834762094352);

ERELINTHMER, RRERSIEKI .

PG_TERMINATE_BACKEND

t

(1 row)

ERECUNTER, FrRAPEESHERITIRE, BINNEEERE, MASE

K-IE o

FATAL: terminating connection due to administrator command

FATAL: terminating connection due to administrator command

The connection to the server was lost. Attempting reset: Succeeded.

AR

gsql=E Fifk{FEFPG_TERMINATE_BACKEND R EE It ASIREALKIEN, BERRASIERTmZ
S[VIESE

R
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51 %

VR eTI

itk

1 :

SIS 5
STBIBTHEIRA BETRNTS AL, W5 eI AR

EHITREXEIRN, REXRESETRIXKFHEAD IR, SXREFMHEAD R
B, #EXHUEERDFTEDNAME, SR/ DN EREIERAM, =AEGRE,

BalERO AN TS, RENLITF:

CREATE TABLE t1 (a int, b int) DISTRIBUTE BY HASH (a);
CREATE TABLE t2 (a int, b int) DISTRIBUTE BY HASH (a);

WITAI T ES:

SELECT * FROM t1, t2 WHERE t1.a = t2.b;

WHATIHRIFFLE “Streaming(type: REDISTRIBUTE)” , BIDNiR{EIEERIFIEEIESE
S EIFFBRIDN, IXIESHDONZ BIFERKBEHIESE, WEBS5-1Fx.

5-1 BESENSHIIEG (—)

EXPLAIN PERFORMANCE SELECT * FROM t1, t2 WHERE tl.a = t2.b;
QUERY PLAN

A-rows | E-rows | E-distinct | Peak Memory E-memory | A-width | E-width | E-cost:

) 30 24KB 16 | 37.96

U396, 0.428] ] 30 [8KB, 8KB] M8 16 | 29.96
[e,0] 2] 30 | 18 [e, o] 2MB 8 | 1s.49
[0.001, 0.002] 2] 30 [32kB, 32KB] M8 8 14.14
[0.003, 0.003] ] 29 | 14 [264KB, 264KB] | 16MB 8| 14.14
[0.001, 6.0802] 2] 30 [32kB, 32KB] M8 8 14.14

BEEFRIKEKFMHEAD TR, T RIEDIENbIERRADHI:
ALTER TABLE t2 DISTRIBUTE BY HASH (b);
BER2HHINAbIIZE, HUTIHINISABES “Streaming(type:

REDISTRIBUTE)” , &/ T DNZ BIFEREEHIEEERT, HITHTEItME. 7=/
BEZE2.7=F, NMmiEAEase, WE5-2Fx.
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EXPLAIN PERFORMANCE SELECT * FROM tl, t2 WHERE tl.a = t2.b;

QUERY PLAN

id operation A- E-memory | A-width | E-width | E-costs
1 > Streaming (type: GATHER) ] 30 24KB 16 36.59
2 > Hash Join (3,4) . 008, ] 30 [8KB, 8KB] 1MB 16 28.59
3 > Seq Scan on dbadmin.tl [6.001, 0.802] [} 30 | 14 [16kB, 16KB] | 1MB 8| 14.14
4 -> Hash [e,0] &} 29 | 14 [o, @] 16MB 8 | 14.14
5 —> Seq Scan on dbadmin. 12 [e,0] [¢] 30 [e, o] 1MB 8| 14.14

n (identified by plan 1d)

Hash Cond: (tl.a = t2.b)

5.2 Zfl: BY/IERRS|

VR Ee=T]

Rt

BIEZSERIRS AT LUIMEN RPEGRITACER . R5|GBM@E=E, HFERRER.
MIPRFIEFITHNER . WRFRIFEME M BRI ETEEIR, NFEERFIZR
SINEE. ARRARNBEIRS|, RPAIVEEES, RIIRMHMEEBE. 82X
FEECI FEFEN ISR RS

o FEZENITEENFR.

o NWFFESFEREERNEN, BNEEERRHFER FETAHARS], Flilselect *
from t1 join t2 on t1.a=t2.a and t1.b=t2.b, AILAEt1ZX EAYa, bFER F#EIH
&8%s5l.

o whereFAITREHNFE (LEEBEEY)
o ZBEWII{Forder by. group byﬂ:ldistinct)EE’\J%Eﬁo

FFEoXFordersREM AT :

pg_get_tabledef

SET search_path = dbadmin;
CREATE TABLE orders (
o_orderkey bigint NOT |

15 NULL
7urderd%te timestamp(@) without time zone NOT I
o_orderpriority character(15) NOT |
o clerk character(15) NOT NULL
o_shippriority bigint NOT
) o_comment character Hrv.lngi‘ﬂ] NOT T
WITH (orientation=column, compression=low, colversion=2.0, enable_delta=fa
DISTRIBUTE BY HAEHEQ crderl-sv’)
TO GROUP group_vers
FE’APTITION BY RANGE (D Drderdite)

PARTITION o_orderdate_1 VALUES LESS THAN ('19 -01 @ sta o) without time zone) TABLESPACE pg_default,
PARTITION o_orderdate_2 ‘mLUEs L -01-01 @ ) without time zone) TABLESPACE pg_d .
PARTITION o_orderdate_ -0 0 s ) without time zone) TABLESPACE pg_defaul
PARTITION o_orderdat / s s ) without time zone) TABLESPACE pg_d 1
PARTITION o_crderdat IALUES o) without time zone) TABLESPACE pg_d
PARTITION o_orderdat /ALUES LESS THAN -0 0 ) without time zone) TABLESPACE pg_ .

) PARTITION o_orderdate_7 VALUES LESS THAN 999-01-01 © sta 8) without time zone) TABLESPACE pg_defaul

ENABLE ROW MOVEMENT;

(1 row)

RITSQLEREIRIRBEVU RS BER TRIRITIH, RIRITRIEN482) .

EXPLAIN PERFORMANCE SELECT * FROM orders WHERE o_custkey = '1106459';

> EXPLAIN PERFORMANCE SELECT * FROM orders WHERE o_custkey = '1186459°;

> Row Adapter .5 5 5 | 82KB
-> Vector Streaming (type: GATHER) - 6 6 | 2498
-> vector Partition Iterator I [45. .47 6 5 | [17KB, 17KB] \ 1MB
1ti .157 6 | [1MB, 1MB]1 | 1MB

where FRIIFIESRHAIFEER0_custkey, fEo_custkey=Eg EiRII—1NZR5]:
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5.3 Z=4i:

VR ET]

CREATE INDEX idx_o_custkey ON orders (o_custkey) LOCAL;

HRITSQLIERIEIRE RS BRIAITITR, RIHITRIEN18ER .

> EXPLAIN PERFORMANCE SELECT * FROM orders WHERE o_custkey = '1106450's

QUERY PLAN

| [271KB, 271KB] | 1MB

| [1MB, 1MB] (U}

1EhN JOIN FlEz= 444

£loingl FAINULLESRZ, TN s not nulidyEsk4, LASCHIEURAYIZRIT

IESJoinRE,

SELECT

FROM
( ( SELECT
STARTTIME STTIME,
SUM(NVL(PAGE_DELAY_MSEL,0)) PAGE_DELAY_MSEL,
SUM(NVL(PAGE_SUCCEED_TIMES,0)) PAGE_SUCCEED_TIMES,
SUM(NVL(FST_PAGE_REQ_NUM,0)) FST_PAGE_REQ_NUM,
SUM(NVL(PAGE_AVG_SIZE,0)) PAGE_AVG_SIZE,
SUM(NVL(FST_PAGE_ACK_NUM,0)) FST_PAGE_ACK_NUM,
SUM(NVL(DATATRANS_DW_DURATION,0)) DATATRANS_DW_DURATION,
SUM(NVL(PAGE_SR_DELAY_MSEL,0)) PAGE_SR_DELAY_MSEL
FROM
PS.SDR_WEB_BSCRNC_1DAY SDR
INNER JOIN (SELECT
BSCRNC_ID,
BSCRNC_NAME,
ACCESS_TYPE,
ACCESS_TYPE_ID
FROM
nethouse.DIM_LOC_BSCRNC
GROUP BY
BSCRNC_ID,
BSCRNC_NAME,
ACCESS_TYPE,
ACCESS_TYPE_ID) DIM
ON SDR.BSCRNC_ID = DIM.BSCRNC_ID
AND DIM.ACCESS_TYPE_ID IN (0,1,2)
INNER JOIN nethouse.DIM_RAT_MAPPING RAT
ON (RAT.RAT = SDR.RAT)
WHERE
( (STARTTIME >= 1461340800
AND STARTTIME < 1461427200) )
AND RATACCESS_TYPE_ID IN (0,1,2)
GROUP BY STTIME ) ) ;

WITIHRIANES-3F7 o

5-3 110 JOIN FUIF==KR44 (—)

al opsration 1ma | A-rows | E-rows |
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1. SHTHRITIHRIES-3RTH, FEIRFREMEREIRS .

2. ZFEIOINT, FFEPS.SDR_WEB_BSCRNC_1DAYRJJOINF “BSCRNC_ID” Z{E
2738, JOINMREE,

BEEEDFFNRINIOINGIRIIEZ=HIRR, IZERNEDI TR,

SELECT

FROM
( ( SELECT
STARTTIME STTIME,
SUM(NVL(PAGE_DELAY_MSEL,0)) PAGE_DELAY_MSEL,
SUM(NVL(PAGE_SUCCEED_TIMES,0)) PAGE_SUCCEED_TIMES,
SUM(NVL(FST_PAGE_REQ _NUM,0)) FST_PAGE_REQ _NUM,
SUM(NVL(PAGE_AVG_SIZE,0)) PAGE_AVG_SIZE,
SUM(NVL(FST_PAGE_ACK_NUM,0)) FST_PAGE_ACK_NUM,
SUM(NVL(DATATRANS_DW_DURATION,0)) DATATRANS_DW_DURATION,
SUM(NVL(PAGE_SR_DELAY_MSEL,0)) PAGE_SR_DELAY_MSEL
FROM
PS.SDR_WEB_BSCRNC_1DAY SDR
INNER JOIN (SELECT
BSCRNC_ID,
BSCRNC_NAME,
ACCESS_TYPE,
ACCESS_TYPE_ID
FROM
nethouse.DIM_LOC_BSCRNC
GROUP BY
BSCRNC_ID,
BSCRNC_NAME,
ACCESS_TYPE,
ACCESS_TYPE_ID) DIM
ON SDR.BSCRNC_ID = DIM.BSCRNC_ID
AND DIM.ACCESS_TYPE_ID IN (0,1,2)
INNER JOIN nethouse.DIM_RAT_MAPPING RAT
ON (RAT.RAT = SDR.RAT)
WHERE
( (STARTTIME >= 1461340800
AND STARTTIME < 1461427200) )
AND RAT.ACCESS_TYPE_ID IN (0,1,2)
and SDR.BSCRNC_ID is not null
GROUP BY
STTIME ) ) A;

AT RI0E5-4R 73

5-4 1210 JOIN FUE=S=M ()

[16,16]
[19,19]
[48, 48

5.4 =f: EHFT#E

R =ERENIRES, RIFEHR AR IHEECNmEMwindow agg, HEISHIT
BHEI95% LA L, RARBEARERDFIHE. ARANZZSANTRE: BRIIS5HIK
sumfEA—1FEE, SNERIIRIFBRIGEMtrunc, AEHIF. JUSNBIESD
KNEAFEN, EHF T,
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REEIIN TR

CREATE TABLE public.test(imsi int,L4_DW_THROUGHPUT int,L4_UL_THROUGHPUT int)
with (orientation = column) DISTRIBUTE BY hash(imsi);

EEEDW TR

SELECT COUNT(1) over() AS DATACNT,

IMSI AS IMSI_IMSI,

CAST(TRUNC(((SUM(L4_UL_THROUGHPUT) + SUM(L4_DW_THROUGHPUT))), 0) AS
DECIMAL(20)) AS TOTAL_VOLOME_KPIID

FROM public.test AS test

GROUP BY IMSI
ORDER BY TOTAL_VOLOME_KPIID DESC LIMIT 10;
HATIHRIAI T :
QUERY PLAN

id | operation |  A-time | A-rows | E-rows | E-distinct | Peak Memory | E-
memory | A-width | E-width | E-costs
-—+ + + + + +
+ + + +

1] -> Row Adapter | 2862.008 | 10 | 10 | | 31KB |
| |  28|48360.42

2| -> Vector Limit | 2861.969 | 10| 10 | | 8KB |
| |  28|48360.42

3 -> Vector Sort | 2861.946 | 10 | 1000000 | | 479KB
| | |  28]|50860.39

4| -> Vector WindowAgg | 2166.759 | 7000000 | 1000000 | | 69987KB
| | |  28]26750.75

5] -> Vector Streaming (type: GATHER) | 136.813 | 7000000 | 1000000 | |
208KB | | | 28] 15500.75

6| -> Vector Sonic Hash Aggregate | [71.374, 73.640] | 1000000 | 1000000 | | [14MB,
14MB] | 96MB(2919MB) | [31,31]| 28 15032.00

7| -> CStore Scan on public.test | [2.957, 2.994] | 1000000 | 1000000 | | [TMB,
1MB] | 1MB | | 12 1282.00

ALAEZEIwindow aggflisort2ERECNIRHIT, FITIEE™E.,

SRBETNENFER:

SELECT COUNT(1) over() AS DATACNT, IMSI_IMSI, TOTAL_VOLOME_KPIID
FROM (SELECT IMSI AS IMSI_IMSI,
CAST(TRUNC(((SUM(L4_UL_THROUGHPUT) + SUM(L4_DW_THROUGHPUT))),
0) AS DECIMAL(20)) AS TOTAL_VOLOME_KPIID

FROM public.test AS test

GROUP BY IMSI

ORDER BY TOTAL_VOLOME_KPIID DESC LIMIT 10);

BtruncBIIRIFEA— D FEE, AREFEININEMwindow agg, XHEFHEFR
ALY, HATHHRIAT:

QUERY PLAN

id | operation | A-time | A-rows | E-rows | E-distinct | Peak
Memory | E-memory | A-width | E-width | E-costs
——t + + + +
+ + + + +

1| -> Row Adapter | 955.277 | 10 | 5] | 31KB
| | |  24]|25843.13

2| -> Vector WindowAgg | 955.261 | 10| 5] | 1572KB
| | | 24|25843.13
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3] -> Vector Streaming (type: GATHER) | 955.015 | 10 | 10 | |
127KB | | |  24|25843.07
4| -> Vector Limit | [0.018,0.018] | 10 | 10 | | [8KB, 8KB] |
1MB | |  28]|25836.97
5] -> Vector Streaming(type: BROADCAST) | [0.014, 0.014] | 20 | 20 | |
[719KB, 719KB] | 2MB | |  28|25837.12
6 | -> Vector Limit | [927.730,934.283] | 20| 20| | [BKB, 8KB]
| TMB | |  28|25836.85
7| -> Vector Sort | [927.720, 934.269] | 20 | 1000000 | | [463KB,
463KB] | 16MB | [32,32] | 28] 27086.82
8| -> Vector Sonic Hash Aggregate | [456.841, 461.077] | 1000000 | 1000000 | |
[15MB, 15MB] | 96MB(2916MB) | [31,31] | 28| 15032.00
9| -> CStore Scan on public.test | [2.959, 3.014] | 1000000 | 1000000 | | [TMB,
1MB] | 1MB | | 121 1282.00
£21ISQLKE, 14AEMA2.862558710.955s, MILHRIBE . FxE, AROIPMILE
{Uts%E, MFWindowAgglIRFEN, RALEHZERERSIIRISIERX.
S . ~
5.5 26: 2 & cost_param JFEIFMHEREIL

cost_paramS¥ BT EHIENERNZEFHRT, ERAENGEL XEEHEESE
SHEERR, WSHALERERNZSMITE, SE—T5ENNAMESERE, FH0%
BNEYSPEN S bvic= 8

m=R—: fiitEl

cost_paramfybit0 ( set cost_param=1) {E910Y, FTRXSF K =1ERZAEIFRITIEFR
—FeRRALE, teHEEREE (- MEENERZEEE ) PaESEINER. T
&Ei8AYAIF2cost_paramfibit0J91RTRYALKIAS= . V300R0O02COOMRAFIAEFF
cost_param & 1AAORTRIERR, BUANEREMLIBEAR .,

(MERITY::
AR RMZR|oINAY, i joinSFR AR TEFEjoinEEREF P HAIELER,
RGN AR

CREATE TABLE LINEITEM

(

L_ORDERKEY BIGINT NOT NULL

, L_PARTKEY BIGINT NOT NULL

, L_SUPPKEY BIGINT NOT NULL

, L_LINENUMBER BIGINT NOT NULL

, L_LQUANTITY DECIMAL(15,2) NOT NULL

, L_LEXTENDEDPRICE DECIMAL(15,2) NOT NULL
, L_DISCOUNT DECIMAL(15,2) NOT NULL

, L_TAX DECIMAL(15,2) NOT NULL

, L_LRETURNFLAG CHAR(1) NOT NULL

, L_LINESTATUS CHAR(1) NOT NULL

, L_SHIPDATE DATE NOT NULL

, L_COMMITDATE DATE NOT NULL

, L_RECEIPTDATE DATE NOT NULL

, L_SHIPINSTRUCT CHAR(25) NOT NULL

, L_SHIPMODE CHAR(10) NOT NULL

, LCOMMENT VARCHAR(44) NOT NULL

) with (orientation = column, COMPRESSION = MIDDLE) distribute by hash(L_ORDERKEY);

CREATE TABLE ORDERS

(

O_ORDERKEY BIGINT NOT NULL

, O_CUSTKEY BIGINT NOT NULL

, O_ORDERSTATUS CHAR(1) NOT NULL

, O_TOTALPRICE DECIMAL(15,2) NOT NULL
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, O_ORDERDATE DATE NOT NULL

, O_ORDERPRIORITY CHAR(15) NOT NULL
, O_CLERK CHAR(15) NOT NULL

, O_SHIPPRIORITY BIGINT NOT NULL

, O_COMMENT VARCHAR(79) NOT NULL
Jwith (orientation = column, COMPRESSION = MIDDLE) distribute by hash(O_ORDERKEY);

EWEIN TR

explain verbose select
count(*) as numwait

from

lineitem L1,

orders
where

o_orderkey = 1.l_orderkey
and o_orderstatus = 'F'

and 1.l_receiptdate > [1.l_commitdate
and not exists (

select

*

from

lineitem 3

where

[3.L_orderkey = [1.l_orderkey
and 13.1_suppkey <> [1.l_suppkey
and 3._receiptdate > [3.l_commitdate

)
order by
numwait

AT RIS BT ( verboseZ4 T, #Fidistinct?ll,

desc;

TRTAAINRMdistinctfE{E, HittiThAT) :

id

operation E-rows E-distinct

E-width | E-costs

O T A

(SR

m=—: i

Ra RS

ha

1R

200, 1

(S = e e

[re]

[T TR TR S S

Lo m

oomm
[

=
o
[

S cost off/on$zH#l, hashjoin

LA LB AlineitemZEREREAYANt Join, Z{EFcost_paramfibit0I0RT, {HEAnti
JOInBYITHSLPMTHIBEERK, SEEIMHEETIE, TJLABEEIRE cost_paramfibit0
HBT, FEAnti JoinBITELE R &, NMiesEiatee. HAOETITHRIANT:

id | operation |  E-rows | E-memory
1| -> RowAdapter | 1 |

2| -> Vector Sort | 1 |

3| -> Vector Aggregate | 1 |

4| -> Vector Streaming (type: GATHER) | 48 |

5] -> Vector Aggregate | 48 | IMB

6 | -> Vector Hash Join (7.12) | 2526630903 | 929MB
7| -> Vector Hash Anti Join (8. 10) | 1999996587 |3178MB
8| -> Vector Partition Iterator | 1999996587 | IMB
9| -> Partitioned CStore Scan on public.lineitem 11 | 1999996587 | IMB
10| -> Vector Partition Iterator | 1999996587 | IMB
11] -> Partitioned CStore Scan on public.lineitem 13 | 1999996587 | IMB
12| -> Vector Partition Iterator | 730839014 | IMB
13| -> Partitioned CStore Scan on public.orders | 730839014 | IMB

E-width | E-costs
0 19104892.379
0 19104892.379
0 |9104892.35 8
0 19104892.358
0 |9104890.82 5
0 |8973295.45 4
8 | 7198231.14
16 | 3000158.25
16 |3000158.25 1
16 | 3000158.25
16 | 3000158.25
8 | 589611.00
8 | 589611.00
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m=R—: iRl

Ycost_paramfibit1 ( set cost_param=2) A18F, ‘RKZSMNI

reS (Filter) 89

GeRERAY, IEEE/UFARRIEER, MIERETR, WI5EETRSHRIZIZIE
KEXEROEIMAEEINER . FEEIIAIPF=Rcost_paramAdbit1 A1EIRIAIIAR o

REHWN AR

CREATE TABLE NATION

(

N_NATIONKEYINT NOT NULL
, N_NAMECHAR(25) NOT NULL
, N_REGIONKEYINT NOT NULL
, N_COMMENTVARCHAR(152)

) distribute by replication;
CREATE TABLE SUPPLIER

(

S_SUPPKEYBIGINT NOT NULL

, S_NAMECHAR(25) NOT NULL

, S_ADDRESSVARCHAR(40) NOT NULL

, S_NATIONKEYINT NOT NULL

, S_PHONECHAR(15) NOT NULL

, S_ACCTBALDECIMAL(15,2) NOT NULL

, S_.COMMENTVARCHAR(101) NOT NULL
) distribute by hash(S_SUPPKEY);

CREATE TABLE PARTSUPP

(

PS_PARTKEYBIGINT NOT NULL

, PS_SUPPKEYBIGINT NOT NULL

, PS_AVAILQTYBIGINT NOT NULL

, PS_SUPPLYCOSTDECIMAL(15,2)NOT NULL
, PS_.COMMENTVARCHAR(199) NOT NULL
)distribute by hash(PS_PARTKEY);

EIEETW I R:

set cost_param=2;

explain verbose select

nation,

sum(amount) as sum_profit

from

(

select
n_name as nation,

|_extendedprice * (1 - L_discount) - ps_supplycost * |_quantity as amount

from
supplier,
lineitem,
partsupp,
nation
where

s_suppkey = |_suppkey

and ps_suppkey = |_suppkey

and ps_partkey = |_partkey

and s_nationkey = n_nationkey

) as profit
group by nation
order by nation;

Hcost_paramfibit1 908, HATiHXIEN FEIFAR:
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id | ocperation | E-rows | E-distinect | E-width | E-costs
11| =-» Sort | 1 | 208 | 61.52
2 -> Hashhggregate | 1 | 208 | 61.51
3 -> Streaming (type: GATHER) | 2 | 208 | €1.51
4 =-> Hashhggregate | 2| | 208 | €1.36
51 -»> Hash Join (6,7) | 2| 20, 15 | 176 | €1.33
6 | => §peqg Scan on public.nation | 40 | | 108 | 20.20
71 -> Hash | 2 | 76 | 41.04
g -> Hash Join (9,16) | 2| 10, 13 | T6 | 41.04
9| => Streaming(type: REDISTRIBUTIE) | 2| | ge | 27.73
10 | -> Hash Join (11,14) | 2| 10, 13 | 88 | 27.62
11 | -> Streaming(type: REDISTRIBUIE) | 20 | | 70 | 14.1%
12 | -> Row Adapter | 21l | | 70 1 13.01
13 | => CStore Scan on public.lineitem | 20 | | 70 | 13.01
14 | -> Hash | 21 | | 34 1 13.13
15 | =» 5Seg Scan on public.paArGauRp | 20 | | 34 13.13
16 | -> Hash | 21 | | 12 | 13.13
17 | -» §eq Scan on public.supplier | 20 | | 12 | 13.13

=" ki

ELAEEiEH, supplier. lineitem. partsupp=3zfifhashjoind95(4 /9
(lineitem.l_suppkey = supplier.s_suppkey) AND (lineitem.l_partkey =
partsupp.ps_partkey), ItthashjoinShEFERMITIRSEM, XI—MIEEEFH
lineitem.|_suppkeyFfa—"MiZEEEFHIlineitem.|_partkey[@ AlineitemZEHIFEF
XPRFIFERIBXRAIKERR , EXFMER, G&hashjoinFR4ANEIESRRT, ANRE
FHcost_paramfibit1808d, SEFREISANDRIF MNMTEEMES BITERI2 MERRIE
1E5RKISEhashjoin R HRUEIESR, SHITHEBENER, BiRlteeRE. FILE
$Gcost_paramfybit1 10T, EFEH/NIEEREARRISERGEITHILRER, &
1MERERYF, MILERITTRISN FEIFR:

id | operation | E-rows | E-distinct | E-width | E-costs
11| -» Sort | 10 | | 208 | 64.42
2| -»> HashRhggregate | 10 | | 208 | 64.23
31 -» Streaming (type: GATHER) | 20 1 | 208 | 64.23
4| -> HashRhggregate | 20 | | 208 | &2.71
5 | -> Hash Join (6,7) | 20 | 20, 10 | 176 | 62.46
8 | -» 5eg Scan on public.nation | 40 | | 108 | 20.20
71 -» Hash | 20 | | 76 | 41.97
g | -> Hash Join (9,18) | 20 | 10, 13 | 76 | 41.97
9 | -» Streaming(type: REDISTRIBUIE) | 20 | | 82 | 28.54
10 | -> Hash Join (11,14) | 20 | 10, 13 | 82 | 27.43
11 | -» Streaming(type: REDISTRIBUIE) | 20 1 | 70 | 14.19
12 | -> Row Rdapter | 21 | | 70 1 13.01
13 | -> CStore Scan on public.linsitem | 20 | | 70 1 13.01
14 | -> Hash | 21 | | 12 | 13.13
15 | -> Seg Scan on public.supplier | 20 | | 12 | 13.13
16 | -» Hash | 21 | | 341 13.13
17 | -»> Seg Scan on public.partsupp | 20 | | 34 ] 13.13

5.6 Z0: BARBEPREE

[S3&RE#& (Partial Cluster Key, {&#RPCK), FIFfE ~—FBIImin/maxiGEizs |SEHL
HEHURITEI9ES [FAR . Partial Cluster Keyal LSS, (BEE—MAREINBIT2
5, PCKIERTFIIFAERSEITINER,

o REET]
tlE— N TBEERERTE ( LUTFIRAPCK ) B9%57FRorders_no_pck, RENXIITF:
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SET search_path = dbadmin;
CREATE TABLE orders_no_pck |

pg_get_tabledef

o_orderkey bigint NOT NULL,
o_custkey bigint NOT NULL,

Rt

o_orderstatus char
o_totalprice numer
o_orderdate tim

o_orderpriority ch
o _clerk character(
o_shippriority big
o_comment characte
]
WITH (orientation=column,
DISTRIBUTE BY HASH(o_order
TO GROUP group_versionl;
(1 row)

acter(1) NOT NULL,
1c(15,2) NOT NULL,
amp(@) with
aracter(15) NOT NULL,
15) NOT NULL,

int NOT NULL,

r varying({79) NOT NULL
compression=low, colversion=
key)

HWATLATSQLIES, ElIENSEmRIHRTI:

EXPLAIN PERFORMANCE
SELECT * FROM orders_no_pck
WHERE o_orderkey = '13095143'
ORDER BY o_orderdate;

t time zone NOT MU

2.0, enable_delta=fal

I T SR N T S T S S SR S

A TFERT 14 TRT a1 948=F), & Datanode Information& IifilterAdiaf919=F),

CUNonettf5150,

gaussdb=> EXPLAIN PERFORMANCE
ELECT * FROM orders no_pck
> WHERE o_orderkey 43"
BY o_orderd

" ter
-> Vector Streaming (type: GATHER)
-> Vector Sort

> CStore Scan on public.orders_no_pck

Predicate Information (identified by plan id)

tual time=48.181..48.182 rows=
ex c/r 6, , BX Cy
Streaming (type: GATHE
(actual time=4B8.174..4B.175
(Buffers: 8)
(CPU: ex c/r=4B817424, ex row=l, e
--Vector Sort
dn_6881_g882
dn_6883_6884

(Buffers:
(Buffers:

--CStore Scan on public.orders_no_pck
dn_66881_6882 (actual tim 4.348.
dn_66883_ 6884
dn_6085_6086
dn_6881_6882 (Buffers:
dn_6883_6884 (Buffers:
dn_6885_6886 (Buffers:
dn_6801_6882 (CPU:

dn_60@85_6006

BKB, 411KB] | 1BMB

C
[1M8,

Lloops=1)
. inc cyc=4818188)

ows=1 loops=1)

X cyc=4817424, inc cyc=4817

rows=8 loops
rows=1 loop
rows=08 loops

Shh ) (filter time=19.721)
(ffilter time=19. )
loops=1) (filter time=19.568)

4719, inc cyc=4434719)
89, inc cyc=4415789)
3944, 1nc cyc=4466944)

BIEEAYFI7FRorders_pck, FREMNIT:

1MB] | 1MB

(RoughCheck CU:|CUNone: @,|CUSome: B84)
(RoughCheck CU:|CUNone: @,|CUSome: B4)
(RoughCheck CU:|CUNone: @,|CUSome: B4)
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pg_get tabledef

SET search_path = dbadmin;
CREATE TABLE orders_pck |
o_orderkey bigint NOT NULL,
o_custkey bigint NOT NULL,
o_orderstatus character(1l) NOT NULL,
o_totalprice numeric(15,2) NOT MNULL,
o_orderdate timestamp(8) without time zone NOT NULL,

o_orderpriority character(15) NOT NULL,
o_clerk character(15) NOT WULL,
o_shippriority bigint NOT HNULL,
: o_comment character varying(79) NOT NULL
WITH (orientation=column, compression=low, colversion=2.0, enable_delta=false
DISTRIBUTE BY HASH(o_orderkey)
TO GROUP group_versionl;
(1 row)

T
—

I,

{EFHALTER TABLE¥S$=FEZo_orderkeyi& & 9PCK:

postgr TER TABLE or . ADD PAR
ALTER TABLE

HWATLATSQLES, BXEREFNRERSQLIEDRITITE:

EXPLAIN PERFORMANCE
SELECT * FROM orders_pck
WHERE o_orderkey = '13095143'
ORDER BY o_orderdate;

AT E X0 T8 852F), &&Datanode Information&¥ifilterATi&)80.527),
CUNonett 517982, CUNonetbFli#ts, PCKAIMEREWZSHLIERE -

XPLAIN PERFORMANCE
LECT * FROM orders_pck
d 38951

E-memory | A-width | E-width
R PO e

I
vec 3 KB, 411KB] | 16MB [8,167] |
-> CStore , [1MB, 1MB] I 1M8 I

Predicate Inform

node Information |(identified by plan id)

Adapter
(actual time=5.597..5.597 rows=1 loops=1)
(CP ex c/r=81 ex row=1l, ex cyc=815, inc cyc=559741)
2 --Vector Streaming ype: GATHER)
(actual tim 89 rows=1 loops=1)
(Buffers: sl
(CPU: ex c/r= , ex row=l, ex cyc=558926, inc cyc=55
3 --Vector Sort
actual time= .1.858 rows=8 loops=1)
ctual ti alo 1 loops=1)
=8 loops=1)

ex cyc=115673, inc cyc=185784)
187, inc cy 1428)
5, inc cyc=192864)

public.orders_pck
ctual ti AT 8 loops=1) (filter time=8.497) (RoughCheck CU:| CUNone .| CUSom
1 loops=1) (filter time: 589) (RoughCheck CU:| CUNone .| CUSom
8 loops=1) (filter time=8.589) (RoughCheck CU:| CUNone ,| CUSome:

inc cyc=174
ex cycs inc cyc=1
, BX Ccyc=188489, inc cyc=188489)

5.7 =6l BEPEREFMEH

£GaussDB(DWS) {77 REMITHITSIZE, JIFREMRIINITSIZE, WR—1SQL
BRI RNRFATERNEIIER, RASBNERITHRITSIZE. BTIIHITEIE
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(VR E4ET]

fiitis

5.8 Z=fl:

VR Ce=T]

AIMERE (BRindexscantBRAVEF) ELATHITS | IHRERIF RS, BEI—AREZINERIIF
= Rl EN—LREERERENR, —EEDTERE, ERGENREEEE.

ERRUIKZEBRI TRIHRITI, ERAERMEEHEAE3sRIRMOER.

::::::::: a-time =-zows Beak Memory | E-memsery A-width | E-width| S-costs

ZI o EMITRIET 7512, BARREZR: IGEFTHRIFRinput_acct_id_tblF01HE)EER
xR row_unlogged_tableff T 17F%.

BEOXmINRAINFRZE, HEEHEFAZE6s.

ne Arows | E-zows | Peak Memory E-sesory

BED XER

B4 ER— K RIRIEEMRIE D S MBI TIFE, XKIBE ERIRIRZ AN K
=, BMIERUFRA—NDK . —RNBIENETIEHEEXERIHIRFRERD
XREEAIET R/ NG ERIEIESE, NMEAEEMAE

FEIRN, ABEDXEKERARARERD REAESE, BgE\REEeE. o
BB IEX TR KR D XRSIFGR, MR LAERIMFROMFIWHEREFE 2R
ED KBENEFREAENS X, NMmEnexaE, BORENSIER, Bk

ab
BEo

tliEE— P IEs X Forders_no_part, XENWT:
pg_get_tabledef

SET search_path = dbadmin;
CREATE TABLE orders_no_part |
o_orderkey bigint NOT NULL,
o_custkey bigint NOT NULL,
o_orderstatus character(1) NOT WULL,
o_totalprice numeric(15,2) NOT WULL,
o_orderdate timestamp(@) without time zone NOT NULL,

o_orderpriority character(15) NOT NULL,
o_clerk character(15) NOT NULL,
o_shippriority bigint NOT HWULL,
o_comment character varying(79) NOT NULL

]

WITH (orientation=column, compression=Llow, colversion=2.0, enable_delta=false)
DISTRIBUTE BY HASH(o_orderkey)

TO GROUP group_versionl;

(1 row)
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ik=

5.9 Z=451:

UL S

HITLATSQUESEITIFS XRAIHFUTIHE:

EXPLAIN PERFORMANCE
SELECT count(*) FROM orders_no_part WHERE
o_orderdate >='1996-01-01 00:00:00":timestamp(0);

F NERTAIAITRIEIA732Y), HEheRAmaIadaihds~45210,

gaussdb=> EXPLAIN PERFORMANCE
gaussdb-> SELECT count(*) FROM orders_no_p
gaussdb-> o_orderdate '1996-01-01 88:
QUERY PLAN

A-rows | E-Tows ~distinct Memory | E-memory | A-width | E-width | E-costs

-
a 10KB I 8 1

Vector Aggregate 2 177K8 I 8

-> Vector Streaming (type: GATHER) 5 5 89KB I 8

> Vector Acorecate 3 3 [138KB, 138KB] | 1M8 8

)

1
1
I 1
> 77 5898663 | 5943 [308KB, 388KB] | 1M8

tlE— 1P XZFEorders, EENXUT:

SET search_path
CREATE TABLE orders [
o_orderkey bigint nNOT

o tut%]prlce numerlc[lf,z] NOT
o_orderdate timestamp(8) without time
o_orderpriority character(15) NOT 1
clerk character(15) NOT NULL,
hipprierity bigint NOT L

o_comment character v%rv1ngi’ﬂ] NOT T

)

WITH {orientation=column, compression=low, colversion=2.8

DISTRIBUTE BY HASH(o_orderkey)

TO GROUP group_versionl

PARTITION BY RANGE (o_orderdate)

(

PARTITION o_orderdate_1 VALUES LESS THAN ('1993-01-01 00 1 8) without time zone) TABLESPA
PARTITION o_orderdate_2 VALUES LESS THAN 994-61-01 9) without time z TABLESPA
PARTITION o_orderdate_3 VALUES (r 01-081 i 8) without time zone) TABLESPA

PARTITION o_orderdate_4 VALUES LESS THAN ('1996-81-01 8) without time z TABLESPACE pg_default,+
PARTITION o_orderdate_5 VALUES LESS THAN ('1997-01-81 08:00: i 8) without time zone) TABLESPACE pg_default,+

PARTITION o_orderdate 6 VALUES 1-01 1 p(@) without time zone) TABLESPA

g_
PARTITION o_orderdate_7 VALUES LESS THAN 999-01-61 sta 9) without time zone) TABLESPACE pg_ default +

)
ENABLE ROW MOVEMENT;
(1 row)

BXHITSQLIES], Ei@ﬁ@%ﬂ’\]?ﬂ"i‘l‘ﬁﬂ WITRTIEI D40,
F9132F), Blterationsil/)\, o XEIFREERMLF .
EXPLAIN PERFORMANCE

SELECT count(*) FROM orders_no_part WHERE
o_orderdate >='1996-01-01 00:00:00":timestamp(0);

AT E X0 TATE 04028, HPRITFMATEI913Z=8 . SMterationsidi/)y,

X B SR

gaussdb=> EXPLAIN PERFORMANGE
gaussdb-> SELECT count(*) FROM orders WHERE
gaussdb-> o_orderdate >= '1996-81-81 88:60:08 ::timestamp(8):

QUERY PLAN

t
Vector Streaming (type: GATHER)
I

tion Iterator
ned CStore Scan on public.orders

1
I 3 B
-> Vector Aggregate I 7 9] 5 | [138KB, 138KB] | 1MB
1 4, KB
1

ion Iterat

an on public.orders
(orders.o_orderdate >z '1996-81-81 08:00:00'::timestamp(@) without time zone)
is Selected by Sta

HE GUC 2% best_agg_plan

tIRIREN !

0 , 17KB] | 1MB I 17501.88
| [299KB, 299KB1 | 1MB I 17581.88

+

[B){X

pa)
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create table t1(a int, b int, c int) distribute by hash(a);

Rizagg FEEFHHEREND T 0setA, aggiRfERYgroup byl fasetB, M7E
StreamiEZE T, AggiRERILAD AR ME=.

HeE—: setARsetBfy—1FEE,

MR, BEY TREREHTIIRNERAZERICRER, LEEFEH
EERRA . S TFEFR:

explain select a, count(1) from t1 group by a;
id | operation | E-rows | E-width | E-costs
-—t + + +
1 | -> Streaming (type: GATHER) | 30 | 4115.56
2| -> HashAggregate | 30| 411431
3] -> SeqScanontl | 30] 4114.14
(3 rows)

IE": setAREsetBI— 1 FE&E,
M FiXFiAS, StreamBfTHESRD AN R =FMTRIFLE:
hashagg+gather(redistribute)+hashagg

redistribute+hashagg(+gather)
hashagg+redistribute+hashagg(+gather)

GaussDB(DWS)12 T gucs#best_agqg_planskFFiTitkl, @EIELE R RIS R
BsATITR, LWESHEVESEER0, 1, 2, 3

o HYENMIRY, s2HIERSE TR,
o BUEJ92BY, a1%Rgroup byFIRJLAE S, SEHEIERMSE—Mit], BNERE—F

A
o BYEJI3EY, a15Rgroup byFIRJUAE SR, SBHEIEME=MITL, BNEME—F
.
o HYEMORY, tHRARIEL E=FitRIAVEERAMERRAI—FITRIER .
BRSZImanT:
set best_agg_plan to 1;
SET
explain select b,count(1) from t1 group by b;
id | operation | E-rows | E-width | E-costs
-t + + +
1| -> HashAggregate | 8| 4115.83
2| -> Streaming (type: GATHER) | 25| 4115.83
3] -> HashAggregate | 25| 411433
4] -> SeqScanontl | 30] 411414
(4 rows)
set best_agg_plan to 2;
SET
explain select b,count(1) from t1 group by b;
id | operation | E-rows | E-width | E-costs
-t + + +
1| -> Streaming (type: GATHER) | 30| 4115.85
2| -> HashAggregate | 30| 4114.60
3] -> Streaming(type: REDISTRIBUTE) | 30 | 4114.45
4] -> Seq Scan on t1 | 30] 411414
(4 rows)
set best_agg_plan to 3;
SET
explain select b,count(1) from t1 group by b;
id | operation | E-rows | E-width | E-costs
-t + + +
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1| -> Streaming (type: GATHER) | 30| 4115.84
2| -> HashAggregate | 30| 4114.59
3] -> Streaming(type: REDISTRIBUTE) | 25| 4114.59
4] -> HashAggregate | 25| 4114.33
5] -> Seq Scan on t1 | 30| 411414
(5 rows)
IS

BEMRERBLSEZERMIINTIR, BEE2RFAAMKNEE, TERPEEREN
RINMEE—RSBEERIRE, Xt BRARERTEESSHagglIitEH N EI
U ARRIRE, IXAHEMERIB I best_agg_plani#iTaggitEERIAITFF.

—fiRiR, HaggiCRAUSSER/NT, BIEERERI N ETTaggz FHIREIREL /DAY
(256 FLASIERIRRS ) , i&iFredistribute+hashaggilfT A=, BNiEEEhashagg
+redistribute+hashaggfl it o

5.10 Z=f: X5 sQLHkFrFER (1)

UL S s

{fACisBe

select

1,

(select count(*) from customer_address_001 a4 where a4.ca_address_sk = a.ca_address_sk) as GZCS
from customer_address_001 ga;

HSQLItEERZE , BEEMNITIHIHIFESubPlan, 5|FSubPlantERPIE FolsEE
B SAYERFEBUX/NSubPlanfdfE, BISubPlanlA THILREESSHMITRSIX. BiX
T

postgres=¢ explain select 1,(select count(*)

postgres(# from customer_address_081 a4
postgres(# where ad.ca_address_sk = a.ca_address_sk
postgres(# ) as GZCS from customer_address_081 a;

id | operation | E-rows | E-width | E-costs
e T T T e s R
1| -> Streaming (type: GATHER) | 320 | 4| 4529.27
2| -» Seq Scan on customer_address_881 a | 320 | 4 | 4496.27
3 -» Aggregate [2, SubPlan 1] | 32 | 4| 1329.50
4 | -= Result | 1e240 | 4| 138.69
5 | ->= Materialize | 16240 | 4| 138.69
6 | -> Streaming{type: BROADCAST) | 1240 | 4| 137.09
71 -> Seq Scan on customer address 801 a4 | 320 | 4] 32.32

AR ORLE B FEIT . BBAMNSQLEN A, BILAFMNESQLI:

select

1,

coalesce(a4.c1, 0)
from

(select count(*) c1, a4.ca_address_sk from customer_address_001 a4 group by a4.ca_address_sk) a4
right join customer_address_001 a on a4.ca_address_sk = a.ca_address_sk;
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5.11 2=f: X5 sQLBElrFEA (F6l2)

Bl fEIR
BB AP RIRI T SQUEAARTEEEII KRR

UPDATE calc_empfyc_c_cusri t1
SET [n_rec_count =

SELECT CASE WHEN current_date - In_process_date + 1 <= 12 THEN 0 ELSE t2.In_rec_count END
FROM calc_empfyc_c1_policysend tmp t2
WHERE t1.In_branch = t2.In_branch AND t1.ls_policyno_cusri = t2.ls_policyno_cusr1

)

WHERE dsign = '’
AND flag = '1"
AND EXISTS
(SELECT 1
FROM calc_empfyc_c1_policysend tmp t2
WHERE t1.In_branch = t2.In_branch AND t1.ls_policyno_cusri = t2.ls_policyno_cusri
),.

SIMAIHFATIRUEAT

Stresming (type: GATHER) (cost=44693_26..19548815558_34 rows=4058158 widch=1061)
Node/s: A1l datanades
-> Update on channel.calc_empfyc_c_cusrl tl - (cost=44685.26..15546717163.01 rows=4058158 width=1081)
-> Hash Join (cost=44639 6. 19548717163 01 rows=4058153 widch=1081)
Hash Gond: (((tl.1n_branch):-text = [(tZ In_branch)::text)) AND ({tl ls_policyno_cusrl)::text = {(tZ_1s_policyno_cusrl):-text)))
-> . ggq Scan on channel _calc_empfyc_c_cusrl tl  (cost=0.00..28692.3% rows=7105667 width=1055)

Filter: ({tl.gdgigm = "1'::hoghes) AMD (tl.flag = "1'::hpghax))

->  ‘Hash (cost=2112 16__2112 1€ rows=10893801¢ width=37)
-» Unique (cost=2112 06. 2112 16 rows=108998016 width=37)
=¥ -Sort (cost=Z112.06..2112.09 rows=77 idth=37)
Sort Key: ((v2.ln brench) ::text), 2.1s_pelicync cuszl)::vexs)
-» Streaming(type: BROADCAST) {cost=2109.81._.2111_85 rows=775 width=37)

Spawn en: A1l dapsnodes
-> Hashiggregste (cost=2109.81..2103.82 zows=12 width=37
Croup By Key: (t2Z.ln braneh)::text, (t2.1s_polieyns_cusrl)::text

-» Seqg Scan on channel_ calc_empfyc_cl_policysend _tmp t2  (cost=0.00..1406.87 rows=1703034 width=37)
Zesdlc  (cost=0.00..308262.8% rows=10833301¢ widch=44)
Filver: ({(t1 1n branch)::text = (tZ_1n branch)::text) END ((tl ls_policyno eusrl)::text = (t2_ls policyno cusrl) - text))
-» Materizlize (cosc=0.00..235483 &5 rows=108358016 width=44)
-> Streaming(type: BROADCAST) (cost=0.00..286974.21 rows=108393016 width=44)

Spawn on: A1l daganedss
-> Sgg Scan on channel. cale empfyc cl polieysend tmp tZ (cost=0_00. 140€_87 rows=1703094 width=44)

HAGIRR

REBE, HiTitXIF7E1ESubPlan, FHESubPlantEYiz&E24E, BItSubPlan2—
N BERRY AR .

RIESQLERFMN S SQLIERSUbPlanil T :

UPDATE calc_empfyc_c cusrT t1

SET In_rec_count = CASE WHEN current _date - In_process_date + 1 <= 12 THEN 0 ELSE t2.In_rec_count END
FROM calc_empfyc _c1_policysend tmp t2

WHERE

tl.dsign = '1"AND t1.flag = '1’

AND t1.In_branch = t2.In_branch AND t1.ls_policyno_cusr1 = t2.ls policyno_cusri;

BB ZESQLIERIES0SAAITTERk

5.12 2fl: %5 SQL HHFFREIT

DEREXEHPRAN —RAIRRENSXE, MEEED XIBAIFRIEIAYFilterRM,
XFPSERIRTFilter AR REFREIRAY .
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itk=

t_ddw_f10_op_cust_asset_ mon A X%, o X#EHyear_mth, LtFERE2HFEBHE
(EPHEMARYEEEL

MisQLanT:

SELECT
count(1)
FROM t_ddw _f10_op_cust_asset_mon b1
WHERE b1.year mth < substr('202007221,6)
AND b1.year_mth + 1 >= substr('20200722',1 ,6 ),

MR AR ERIESQLAYZRScanFERTHKIA 10s, EIBSQLIEAAYAITIHRIINT

EXPLAIN (ANALYZE ON, VERBOSE ON)
SELECT
count(1)
FROM t_ddw_f10_op_cust_asset_mon b1
WHERE b1.year_mth < substr('20200722',1 ,6 )
AND b1.year_mth + 1 >= cast(substr('20200722',1 ,6 ) AS int);
QUERY PLAN

id | operation | A-time | A-rows | E-rows | E-
distinct | Peak Memory | E-memory | A-width | E-width | E-costs

+ +
t t

+ + + + + + +

1|-> Aggregate | 10662.260 | 1] 1]

| 32KB | [ |  8]593656.42

2| -> Streaming (type: GATHER) | 10662.172 | 4| 4
[ | 136KB | [ |  8]593656.42

3] -> Aggregate | [9692.785, 10656.068] | 4| 4
[ | [24KB, 24KB] | TMB | |  8]593646.42

4| -> Partition Iterator | [8787.198, 9629.138] | 16384000 |
32752850 | | [16KB, 16KB] | TMB | |  0]573175.88

5] -> Partitioned Seq Scan on public.t_ddw_f10_op_cust_asset_mon b1 | [8365.655, 9152.115] |
16384000 | 32752850 | | [32KB, 32KB] | TMB | |  0]573175.88

SQL Diagnostic Information

Partitioned table unprunable Qual
table public.t_ddw_f10_op_cust_asset_mon b1:
left side of expression "((year_mth + 1) > 202008)" invokes function-call/type-conversion

Predicate Information (identified by plan id)

4 --Partition Iterator
Iterations: 6
5 --Partitioned Seq Scan on public.t_ddw_f10_op_cust_asset_mon b1
Filter: ((b1.year_mth < 202007::bigint) AND ((b1.year_mth + 1) >= 202007))
Rows Removed by Filter: 81920000
Partitions Selected by Static Prune: 1..6

SIMEDRFITIE, EEFTIHUPRISQLEIZEER, KT ZIER:

SQL Diagnostic Information

Partitioned table unprunable Qual
table public.t_ddw_f10_op_cust_asset_mon b1:
left side of expression "((year_mth + 1) > 202008)" invokes function-call/type-conversion

Filter4rhFERIAT (year_mth + 1) > 202008, XFREX—FR2RARSX
#. MEEssXENRARNFilterMEEAEARENN, BMSHEIIETE
TNFEBN D XENEE.
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IRIFIASQLIBANILL, AILAMRERIAT '(year_mth + 1) > 202008' @M FRIAT
'b1.year_mth + 1 > substr('20200822',1 ,6 )' £k, REBIZHHSRIBIEHKSQLE
BDRHMTHER:

SELECT
count(1)
FROM t_ddw _f10_op_cust_asset_mon b1
WHERE b1.year_mth <= substr('20200822',1 ,6 )
AND b1.year_mth > cast(substr('20200822',1 ,6 ) AS int) - 1;

M5ZE, SQUEARHITIERNT, ALEIIFEKREEERHR, EEFEN
O XEI, FATEHEMN10siEFAZESs,

EXPLAIN (analyze ON, verbose ON)
SELECT
count(1)
FROM t_ddw_f10_op_cust_asset_mon b1
WHERE b1.year_mth < substr('20200722',1 ,6 )
AND b1.year_mth >= cast(substr('20200722',1 ,6 ) AS int) - 1;
QUERY PLAN

id | operation | A-time | A-rows | E-rows | E-
distinct | Peak Memory | E-memory | A-width | E-width | E-costs

ks s ot

+ + + + + + +

1]-> Aggregate | 3009.796 | 1] 1] |

32KB | | | 81501541.70

2| -> Streaming (type: GATHER) | 3009.718 | 4] 4
| | 136KB | | | 81501541.70

3] -> Aggregate | [2675.509, 3003.298] | 4| 4
| | [24KB, 24KB] | 1TMB | | 8]501531.70

4| -> Partition Iterator | [1820.725, 2053.836] | 16384000 |
16380697 | | [16KB, 16KB] | TMB | | 0]491293.75

5] -> Partitioned Seq Scan on public.t_ddw_f10_op_cust_asset_mon b1 | [1420.972, 1590.083] |
16384000 | 16380697 | | [16KB, 16KB] | TMB | | 0]491293.75

Predicate Information (identified by plan id)

4 --Partition Iterator
Iterations: 1

5 --Partitioned Seq Scan on public.t_ddw_f10_op_cust_asset_mon b1
Filter: ((b1.year_mth < 202007::bigint) AND (b1.year_mth >= 202006))
Partitions Selected by Static Prune: 6

5.13 Zfl: 25 SQL jEkF in-clause

(Y ELeTT

in-clause/any-clause2ERAISQLIEGLIER Y, Bifingkany/SEHRIclauseEi2E
=, RHUF:

select

count(1)

from calc_empfyc c1_result tmp_t1

where [s_pid cusrl in ( 20120405° , ‘20130405’ ),

BE

select

count(1)

from calc_empfyc ci_result tmp_t1

where [s_pid cusrl in any( ‘20120405° , ‘20130405° ),

(BRE LU TRHFRAIE:
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SELECT
Is_pid_cusr1,COALESCE(max(round((current_date-bthdate)/365)),0)
FROM calc_empfyc_c1_result_tmp_t1 t1,p10_md_tmp_t2 t2

WHERE t1.ls_pid_cusr1 = any(values(id),(id15))

GROUP BY Is_pid_cusr1;

Heh, id. id153p10_md_tmp_t28089%%1, “t1.ls_pid_cusr1 = any(values(id),
(id15)) ” ZMNF “t1.ls_pid_cusr1 = id or t1.ls_pid_cusr1 =id15 7,

[&Elttjoin-conditionsEfR ER— M AFI, XMAZFERYjoinfRFis/Enestloop, XT
RHFATHRIEN T :

Stresming (cype: GATHER) (cost=1641425284.14. 1641429523 98 rows=3340 width=43)
Node/s: ALl dafanpdes
-> Insert on channel calc_empfyc_cl_result_sge_tmp (cost=1641425280 14 1641429783 98 rows=3840 width=43)
-> Hashi ate 42528014 16414252 3840 widch=25)
2017-03-25 00:00:00": :Limesyamp without time zone — t2 Bphdags) / 365::double precision))::numeric, 0))}], 0::numeric)

=220714640.07. 52071464263 Tows=3968 widrh=25)
((('2017-03-25 00:00:00" - :3iMeSEame Without Time zone - t2.Bchdatsl / 365::double preeision))::numerie, 0)))

Distribuce Key: tl.ls pid _cusrl
Spawn on: ALl garansdes

-> HashAggregate (cost=820714640.07. 82071464063 rows=3368 width=z5)

Outpus: t1.1s_pid_e: cund ((({'2017-03-29 00:00:00"::§imestemp without time zone - 2.bshdate) / 365::double precision))::numeric, 01)
Group By Key: 1.1s,
-> Nested Loop & 0.93 rows=875233350940 widch=25)

£=0.00..127030.52 rows=443523360 widch=64)

Spawn on: ALl dapangdes
-> $gg Scan on channel cale_empfyc_cl_result_tmp_tl tl (cost=0.00. .1 62 rows=3547 width=17)

M EMABATFRRERET K, S nestloopiEitidic, @Bi¥—/\ItFRREIZER,
I BB LRI B2 2 B nestloop, iLjoinEEEMAThashjoin, MIEXEMHAEE
frany-clause, SQLEHIT:

select
ls_pid_cusr1,COALESCE(max(round(ym/365)),0)
from
(
(
SELECT
Is_pid_cusr1,(current_date-bthdate) as ym
FROM calc_empfyc_c1_result_tmp_t1 t1,p10_md_tmp_t2 t2
WHERE t1.ls_pid_cusr1 = t2.id and t1.ls_pid_cusr1 != t2.id15
)
union all
SELECT
Is_pid_cusr1,(current_date-bthdate) as ym
FROM calc_empfyc_c1_result_tmp_t1 t1,p10_md_tmp_t2 t2
WHERE t1.ls_pid_cusr1 = id15
)

)
GROUP BY ls_pid_cusr1;

= RE{#FMunion alifFEunion, unionEEHAMNESHEHITEEIRIE, M
union allNE ISR NMERESFH . FHITEE. ITEXESEHREXEAATE,
I, A—LELfRNEREP, NREFISEECHARINESAFEES, TH
union allE{CunionLA{E2FHI4ERE

HALIERISQLEIIRA N FHEjoinlIFEITHER, MBI FEIHIUEREESITS
Ahashjoin. ALERIFATIHEIZOT
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id | operation | A-time | A-rows | E-rows | Peak Memory | Em | dth
1] -> Streaming (type: GATHER) | 6737.281 1 L 192 | 292KB ] I
z | .calc_empfyc_cl_result_age_tmp | [4665.024,4990.666] | o 192 | [1108KB, 1108KB] | 185 |
3] | [2664.996,4990.641] | 0| 192 | [12KB, 12KB] I 16uB ]
o, | [4664.991,4990.637] | 0| 3392 | [Z0SOKB, Z0SO0KB] | 1MB I
5 | [2416.939,4958.348] | 0| 2392 | [14KE, 14KB] |1eus I
6 | | [3416.936,4958.340] | 0| 4011 | [1KB, 1KB] I 1MB I
7 | [2011.226,3080.697] | 0| 3947 | [6RB, 6KB] 1 e |
8 | -> Seg Scan on channel.pl0_md_tmp _tZ t2 | [803.782,1238.984] | 443525717 | 443523360 | [1ZKB, 1ZKB] | B |
s | -> Hash | [4.357,328.979] | 252608 | 252608 | [482KE, 482KB] | 163 | 30]
10 | -> streaming(type: BROADCAST) | [2.345,326.320] 1 252608 | 252608 | [2090KB, 20S0KB] | 1B |
11 | -> Seq Scan on channel.calc_empfyc_cl_result tmp t1 t1 | [0.011,0.030] 1 3947 | 3947 | [11KB, 11KB] (Y} |
12 | -> Hash Join (13,14) | [1376.258,2066.110] | 0| 64 | [SKB, S5KB] I 1B |
13 | -> Seq Scen on channel.pl0_md_tmp_t2 2 | [777.552,1388.499] | 443525717 | 443523360 | [1ZKB, 12KB] | us I
14| => Hash | [2.812,4.217) 1 252608 | 252608 | [48BZKB, 48ZKB] I 1645 I 23, 20
15 | > Streaming(t ROADCAST) | [1.276,1.8¢68) | 252608 | 252608 | [2090KE, 2090KB] | 1uB |
16 | > 8eq 8 annel.calc_empfyc_cl_result tmp_tl £l | [0.010,0.033) 1 3947 | 3547 | [11KB, 1lkB] I nm |
(16 rows)

itiE, MBI 1V RIREERMAE7sIREILER o

5.14 Z=f5]: {EH partial cluster key

HEERALAEEE s, /158 B partial cluster key(column_ name[ Qe EEAN
HUERT, RIRENISIHTEEHIE ( BAS701NCURN420G1THEFE—IR ) , HERAICU
SREA—IE, RBICURImMInmaxSE— MRINXER . HETHT, wherez:{iT- B8
XLETRY, AP RIFATIEER

R e =]
FK{EMpartial cluster key, RENXIT:

CREATE TABLE lineitem

(

L_ORDERKEY BIGINT NOT NULL

, L_PARTKEY  BIGINT NOT NULL

, L_.SUPPKEY  BIGINT NOT NULL

, L_LINENUMBER BIGINT NOT NULL

, LQUANTITY DECIMAL(15,2) NOT NULL
, L_EXTENDEDPRICE DECIMAL(15,2) NOT NULL
, L_DISCOUNT DECIMAL(15,2) NOT NULL
, L_TAX DECIMAL(15,2) NOT NULL

, L_RETURNFLAG CHAR(1) NOT NULL

, L_LINESTATUS CHAR(1) NOT NULL

, L_SHIPDATE DATE NOT NULL

, L_COMMITDATE DATE NOT NULL

, L_RECEIPTDATE DATE NOT NULL

, L_SHIPINSTRUCT CHAR(25) NOT NULL

, L_SHIPMODE CHAR(10) NOT NULL
,L.COMMENT  VARCHAR(44) NOT NULL
)

with (orientation = column)

distribute by hash(L_ORDERKEY);

select

sum(l_extendedprice * |_discount) as revenue

from

lineitem

where

|_shipdate >='1994-01-01":date

and |_shipdate < '1994-01-01":date + interval '1 year'
and [_discount between 0.06 - 0.01 and 0.06 + 0.01
and |_quantity < 24;

SANHERNMTER, EERTRIE:

] 5-5 &f&EFH partial cluster key

on |
[ I
|
|

type: GATHER)
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5-6 Z{#FH partial cluster key f& CU /N iE5R

--CStore Scan on public.li
datano {actual time=40
datano (RoughCheck CU:

{(LLVM Optimi
(Buffers: sh d hit=18385 r
datanodel (CPU: ex c¢/r=31917, ex

fiitis

whereZ{4ehl_shipdatefl_quantityfddistinct{EE 2 &/D BRI LUMSEmMIin maxidig, &
FE& shipdate. |_quantityiRBE APCKIEMERENIT:

CREATE TABLE lineitem

(

L_ORDERKEY BIGINT NOT NULL

, L_PARTKEY  BIGINT NOT NULL

, L_.SUPPKEY  BIGINT NOT NULL

, L_LINENUMBER BIGINT NOT NULL

, LQUANTITY DECIMAL(15,2) NOT NULL
, L_EXTENDEDPRICE DECIMAL(15,2) NOT NULL
, L_DISCOUNT DECIMAL(15,2) NOT NULL
, L_TAX DECIMAL(15,2) NOT NULL

, L_RETURNFLAG CHAR(1) NOT NULL

, L_LINESTATUS CHAR(1) NOT NULL

, L_.SHIPDATE DATE NOT NULL

, L_.COMMITDATE DATE NOT NULL

, L_RECEIPTDATE DATE NOT NULL

, L_SHIPINSTRUCT CHAR(25) NOT NULL

, L. SHIPMODE CHAR(10) NOT NULL

, L.COMMENT VARCHAR(44) NOT NULL
, partial cluster key(l_shipdate, |_quantity)
)

with (orientation = column)

distribute by hash(L_ORDERKEY);

EMSANMERNTER, EERITIE:

5-7 {&EF8 partial cluster key

operation

5-8 {#FH partial cluster key f& CU /N5

5 --CStore Scan on public.lineitem
datanodel (actual tim 114160 loops=1)
(RoughCh - C o: 84 USome: 17)

(LLVM Optim
(Buffers: shared hit=2853 read=23)
datanodel (CPU: ex c/r=5673, ex cyc=647656146, inc cyc=647656146)

{sEApartial cluster keyfg, 5-- CStore Scan on public.lineitemfgRTEIR/L T 1.2s, 8
HmTF AN CUBITIEIE T o

RALEN

o i%EHYpartial cluster key3l,
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- FEERSZIFCEpartial cluster keyA92EBIcharacter varying(n), varchar(n),
character(n), char(n), text, nvarchar2, timestamp with time zone,
timestamp without time zone, date, time without time zone, time with
time zone,

- HUERYdistinctBEERY, XEFREFERIFAISIENR .

- GBWEEAwhereRMH, HICIEENEETIEASEUERIS

- partial cluster keyPiREZ BT, 2ERE—1IIHEF, JFE—1FIEE
ERY, EASETILLE, SEEIMORENE, EEREEBH31N,

i b0partial cluster keyfg, ASNIERE.

HFRINT partial cluster key, TESARSIBIHEFITE, SNSANHERETER

M, SHFEEERFRHITIEIR), NREEZENFPEHRHEFN, 2T

BEIGI X, XNMESFERARIFMN,

HEEE R REEIZGUCSHpsort_work_mem3EigE, AILUSERAREFR(E

BEXNAFHTHIF.

HEFE RS 2@ITENFESHPARTIAL_CLUSTER_ROWSSKIRE, PRRIX
8, aRL—XHFERNEIRESE . XN SHBEESFHESEHMAX_BATCHROWELE
85F8 . PARTIAL_CLUSTER_ROWSIZE{EWTEMAX_BATCHROWAIEEE (=,
MAX_BATCHROWZiZ EE N CUREIEAIRKITEL .

5.15 Zf: NOT IN 4% NOT EXISTS

VR Ed=TI

NOT INIEEIEZE(FHnestloop anti join3kSCH, MNOT EXISTSRIBILAE S hash anti
join3kRELH . 7EjoinFIATFFENUIERIEIR T, not existsFinot inZEff . ELLTEIRIRIZ
BnulfBRT, afLAE¥Enot ind&#E/gnot exists, BId4Rkhash joinskiZ2HEITRL

SIZEmINER . t2:

CREATE TABLE t1(a int, b int, c int not null) WITH (orientation=row);
CREATE TABLE t2(a int, b int, c int not null) WITH (orientation=row);

HATREISQLIED, EIBANOT INRIHITITE:
EXPLAIN VERBOSE SELECT * FROM t1 WHERE t1.c NOT IN (SELECT t2.c FROM t2);

U EIEEE SIS

QUERY PLAN
operation

>~ Streaming (type: GATHER)
>| Nested Loop Anti Join|(3, 4)
= Seqg Scan on public.tl
= Materialize
> Streaming(type: BROADCAST)
> Seq Scan on public.t2

Predicate Information (identified by plan 1d)

2 --Nested Loop Anti Join (3, 4)
Join Filter:| ({tl.c = t2.c) OR (tl.c IS NULL) OR (t2.c IS NULL})
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MIREIZERETHMITITRIENestLoop, EANULLERFEERIORIZEERERZ
NULL, WHERES4FRIAR

t1.c NOT IN (SELECT t2.c FROM t2)

FNT:

t1.c <> ANY(t2.c) AND t1.c IS NOT NULL AND ANY(t2.c) IS NOT NULL

(iieks
EEEIRLUESS
SELECT * FROM t1 WHERE NOT EXISTS (SELECT * FROM t2 WHERE t2.c = t1.c);
HATTIIED, EENOT EXISTSRIBTITLY:
EXPLAIN VERBOSE SELECT * FROM t1 WHERE NOT EXISTS (SELECT 1 FROM t2 WHERE t2.c = t1.c);
CIIJE"( PL'J
operation

[
+
streaming (tvpe: GATHER) |
Hash Anti Join (3, 5) |
|
I
I
[

[ I |

Streaming({type: REDISTRIBUTE)
Seq Scan on public.tl

Fd e

[.¥]

treaming(type: REDISTRIBUTE)
Seq Scan on public.t2

bl

1
5
3
4
5
5]
7

Predicate Information (identified by plan 1d)

Anti Join (
Hash Cond: |(tl.c
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SQL #1147 troubleshooting

6.1 SITEHNRFFE R

BEE/LTERRRIER, SRNSRAFTE/LIIIEN; MEERE/ 5T
RRRIEIR, BRFEEF/N\EZTEETT. NS TTXMEIRNRREREERIDEE?

e
e
i
e

B FFIRRELER, JUSTEETRRRERERNERE.
ST (EFRANALYZEG S D HTEUER -

ANALYZEG SEFFIERPHIEA/NARBIESFEXSIHER, XS AREER, 1
LIREHRIT . RILESHITRMERERESEBFEA, WEPautovacuumKReEREF
R ERTIE, BfFd—F01Hh.

£H2 WETFEEOIRAIRE T SRIOKIEER.

Blan, MREEEQDXEE—ERFAENCRE, MIABEIERPAYRII0FKICR. X
TES50FICRAE, EFRRERRAY; BR, JFRPEIAICRIAEZI500005,
VR ES SR )TN =N
AV SNRAPFERFEMSOHIEEE, BEEREVANZREFAEEENER, &
WIEREEED, BILMITFRRFEIREIRNCRE . XFEEMEHEEFENHRET
—ERIA=E, —ERE LSRATENE,

£R3 NETIEEURRETIESDARIE.
SN EHEELAEMEEETRVIMRSTERIED, FAUREITHER. IR
MRS, WiKAERAT 2RI TEIREERFNENRHTASHEGRI. L
Hb, EETRERMITIHRIELRER, (ERBETENIEHRIESETNERS .

R4 REREEEHEIESRITINER.
EERREN— EEFREETERHERREEFERTH, XTREEHTRER
REIK, REFEEREMEINEES.
Eggﬁ’fﬁﬁﬂ’ﬂéi’@iﬁ@, MREENTHEEDREREA, NTEEHRT AR
ESE.

-
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6.2 FNEIRAFEARXRETREIEAE

[BIRISR

2P AP EFEREEZERuman_resource, SEIITAOEIMIEEUT: SELECT
count(*) FROM areas, &ifiEl—3kZareasht, BIHLERIANA—E,

RE S

B F I RIBHNERERRELRER—KE ., EXREHIEES, BE—KXKBEZTE3IMN
[KIZ: database, schema, table, MBI IEIAE, database, tableBEEHE,
oalEhuman_resource. areas, 1&&, HEIBschema, EHdbadmin, user014y
FNEFREI, search_pathifIREpublickl"$user", dbadminfEAEREEIER, AT
£tlidbadmin@E&HIschema, BEIFRIEEschemalyiE R FITERESEEpPUblicT,
Xt FEEAFuser01, WEERIFEAFRY, EOAGIERSZAIschema, BIFIEE
schemaByZ&&FS B Euser01fschema ™ . REWMTEIZREGIAER, HWELEN21NE
P2 ENRHTIRE, ST RBFREENER.

WIBTE
EREERTI0 Eschemas|B, #8={: schema.table,

6.3 AV SBiEITHIBEAEHEIAIR

[BJREIR

IR BHIHRE A TEIR:

Invalid input syntax for integer: "13."
FEE S

LRI aeiL ity BAnEUESREL .
REERIIE

BL48/\SQUEERIEE -

6.4 SQL iI5ALiEBER

GaussDB(DWS)TIFESQLIEAIMITHIERTBEIEIR ( FX&FRCN Retry ) o 3T
HgsqlEFiw. JDBC. ODBCIREIRYSQLIEA), FESQLIBAIHITRMATS, CNimsEEE
RBIEARITEREFIRE, HEHNAESHITEMER.
ZINAERIBRBIFNLIRAN T :
o INRESCEIFRS:

- (NEERSHIEAERISQLIBAIMITARINE, REEMRIE100%AIHMITALIN.
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- CN RetryZHAFR, FBREtempESICEHE, XHFCN Retryf5, temp¥
“SICRAE, BEtAseEFERtempERIdREFTH/XIACN RetryFFx, &
M EZYNHREECN RetryRISEREIEARA—H.

- CN RetryZUAFRE, FBREFHEIZEAIunloggedREZMunloggedxiz=, &2
BEEER . XHFICN Retryfg, unloggedRALICERHEE, HUMFEEEFER
unlogged At REFTF/FFCN RetryFFE, BNUEFIRSECN RetryR
EREIEA—H .

- EfEMgdsHEHTEIESHAT, IFECN Retry, MENFISHAAESEE {4
TRNHMBRIERAE, FLENAEXNERERINEREESLERE, BRIF
REEIEB RPHERXEGZEHFEMRR.

o HIRIERVLTR:
SQLIEaH FERTREIE IR BIFIEIXEIR, (NIRTEEIRERIIE (155EF6-1)
PEXAIEIR .

o (BHZERNAER:
SIFEIEACN Retry, FEIZIE. RE. ERFHR . FAFESHRPENEL .

o FEIEEBEHNER:

- S AEXCEPTIONHYFiEIZTE, MREHTIRES (B3 ETRNTH
EXCEPTIONARRUIEEIHAT ) SRttt , aTlAretry, BRZWEEIRASE

BT, retry=5EFEXCEPTION#HAIT, MUIRREEHEXCEPTIONHIRNA8E
retry,

A HEREFEZERpackage.
A% #EDBMS_JOB,
AZ$FUTL_FILE,

NRFEIRPEHLEFTENSE ( 2dbms_output.put_lineBgraise info
£) , WaEretryiW2BERMHEHTENER, HEEEEEErHT

“Notice: Retry triggered, some message may be duplicated.” JOLAIR
o

o ERPNSLHR:
- {NZ#S5DN. GTMLHIEE o

- CN RetryBE)RHPRH), WIRTECN RetryiAFIRAEITIRE ( BAXE R
max_query_retry_timesizHl ) 28I, EEPRSTENMIERSIKERERIK
&, BBACN Retry RBERIEHITRIN

- I BBIARSZHECN Retry,
o HIESALIR:
- A#COPY FROM STDINiEA
- FiEgsql \copy fromITars .
- A3Z#5IDBC CopyManager copyInS AHIE
CN Retry#FRIEIRETLT IR N AVEIRIBE R NFEE-1, ALUBIIGUCSEL

retry_ecode_listig EECN Retryx#FHIfEIREEITIZR, (EFAZINARERESZSH,
MBIERFERBHKREARTZMENE

SRR 11 (2024-06-29) WIS © AT BRABRAT 109



IR CERSS

HEREIRIL 6 SQL #1417 troubleshooting
% 6-1 CN Retry Z#FH9EEIRSEEITIR
EropE i e | &
B
WimEEEE YY00 | TCP@{S§8iR: Connection reset by
( CONNECTION_RESET BY PEER |1 peer ( CNFIDN/EiE(S )
)
SimmEE YY00 | TCPE(SHEIR: Stream connection
( STREAI\)/I_CONNECTION_RESET_ 2 reset by peer ( DNFIDN/EJi&(S )
BY_PEER
BT YY00 | §i#BAY, Lock wait timeout
( LOCK_WAIT_TIMEOUT ) 3
EEERT YY00 | TCP@E(S$EI=R, Connection timed
( CONNECTION_TIMED_OUT ) 4 out
BEiRERIR YY00 | SET&r<&IXLM, Set query
( SET_QUERY_ERROR) 5
BHIZERF YYO0 | ATFERIES, Out of logical
( OUT_OF LOGICAL_MEMORY ) 6 memory
BIEERFDE YYO0 | SCTPiB{St5i=, Memory allocate
( SCTP_MEMORY_ALLOC) 7 error
T BEEEFHIR YY00 | SCTPi&(Si&i=, SCTP no data in
( SCTP_NO_DATA_IN_BUFFER ) 8 buffer
BEEREMNEXA YY00 | SCTPiE{F$&i=, Release memory
( SCTP_RELEASE_MEMORY_CLOSE | 9 close
)
SCTP. TCPHTFF YYO1 | SCTPiE{Sf&i=, TCP disconnect
( SCTP_TCP_DISCONNECT ) 0
B{SEERTFF (SCTP_DISCONNECT ) | YYO1 | SCTPIB{SHHR, SCTP disconnect
1
BSEITEXA YYO1 | SCTPiB{S$EIR, Stream closed by
( SCTP_REMOTE_CLOSE ) 2 remote
EEXRNBEEEF YYO1 | FFRINBEEEE, SCTP wait
( SCTP_WAIT_POLL_UNKNOW ) 3 poll unknow
ToRUIRER (SNAPSHOT_INVALID ) | YYO1 | BREBIEi%, Snapshot invalid
4
BEEKEEEIR YYO1 | iEE5KENEIR, Connection receive
( ERRCODE_CONNECTION_RECEI |5 wrong
VE_WRONG )
FAE/S _OF_ F#6/~, Out of memory
AFER (OUT_OF_MEMORY) 5320 | B#FHER, Out of
0
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6 SQL #1417 troubleshooting

CHEMA )

Er=)E = il e | &F
5
EELR 0800 | GTMH$E, Connection failure
( CONNECTION_FAILURE ) 6
EERE 0800 | EELMEEIR, DNAYEIFLY,
( CONNECTION_EXCEPTION ) 0 Connection exception
BERXAERS 57P0 | BIERXAERS, Admin shutdown
( ADMIN_SHUTDOWN ) 1
XiziEniEd XX00 | KAtz EZE=, Stream remote
( STREAM_REMOTE_CLOSE SOCK | 3 close socket
ET)
BEETIRS XX00 | EE&if, Duplicate query id
( ERRCODE_STREAM_DUPLICATE_ | 9
QUERY_ID)
StreamBTAHE BIFE—1T YYO1 | Stream&Ei@FHEEHE—IT,
( ERRCODE_STREAM_CONCURRE |6 Stream concurrent update
NT_UPDATE)
LLVMRAFELECEIR CG00 | NFEBECHEIR, Allocate error
( ERRCODE_LLVM_BAD_ALLOC_ER | 3
ROR )
LLVMEaRiEIR CGO0 | HApisiR, Fatal error
( ERRCODE_LLVM_FATAL_ERROR 4
)
HashJoinlimHd S A4sEEREE IR FOO1 | IGATSZ{4EEREEIR, File error
( ERRCODE_HASHJOIN_TEMP_FIL |1
E_ERROR)
BufferS{4iEENEIR FOO1 | SX{4ZENfEIR, File error
( ERRCODE_BUFFER_FILE_ERROR 2
)
DENERETK 4500 | FEFRLISTOXERRT, ATULATRY S
( ERRCODE_PARTITION_NUM_CH | 3 XANMNEFRAN R KN EA—
ANGED ) ¥, —RREMEEITIFIADD/DROP
ﬁlZ?—’FZiEljo (ItbEER3EEY(X8.1.3
LA EEERER AT )
T EEXHRSCHEMAZIRA—K 42P3 | WHRSCHEMAZFRA—H,
( ERRCODE_UNMATCH _OBJECT.S |0 Unmatched schema name

FFECN RetryIgEEEIRBINNGUCSE:
o WEAIGUCESH ( CNFIDNEFEIRE )

max_query_retry_times
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A EE

CN RetryINBEFF RIS NIGIIREIRCRAS, AMRIEEE—EIE, EERIT
RAFARBELIHRCN Retry PR, RIFHERIGITRAIZIEFCN RetryFFRIRLELL
FHIFPRESEE RIS

o HIEMIGUCESH
cn_send_buffer_size
max_cn_temp_file_size
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TEBEEM 7 query_band fa&iRz

query_band Ra#E;iR3!

GaussDB(DWS)sEIETF-query_bandRILAZLIRABIFIBASIRMLIERIZS], —HHERAE T
BERIRENRBIRBITFER, AIMREEW R, WABR. MASREFERBIRELAT,
(FERPRIESIHSER RIEE Equery_bandiRBIBASI; S—AESEH TRASIRIEL T
RILFERIES, FEBELEIMPATIARIFRTRIES .

SRR AR REWSIFSREWSERIEEquery_bandFrXEXBAYI R ME NEIREIS
SIMEARBENRHIZHSERER, NRWSHKEEquery_bandasiFBFPFRIG
query_bandXEx{T AT, 1EMESERIAEREFE P XEXBASIFOBATIPIEIEL o

query_band 3FHGETH

query_band2— sessionfRBIBIGUCSEL, 1EMEUFRRFARRBIFHRENX, HiE
KRVHFER, TIEBETOFEEER. BEEAHEXSFIEE, query_bandfEiRg!
NSz HFRRIBEX A2 A0query_band, =4:

SET query_band='JobName=abc;AppName=test;UserName=user’;

Hrh, ‘JobName=abc’ , ‘AppName=test’ LAK ‘UserName=user’ #F2—IH
STHIBREXS . query_bandE{EXTHIFE:

e query_bandfER#EXHIRE, Bl'key=value'; sessionAZIFREZA
query_band$#{E%, 2MEEXNZEFERD SO, query_band§2{EXIF0
query_bandSH{EER LRIYN10241MFFF,

e query bandBEXZIFNENEHGEIE: $F0~9. KEFBA~Z, INEFHa-
z, U U AR

query_bandfRAEIRBILASBEXN AR BFNRAREITH, BaisdFiasizh, W

xR7-1F7:

% 7-1 QUERY_BAND %iFRa%TH

25 75 139
= ge &iEth(respool) | query_bandXEX&iE;th
(workload)
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251 75 ThZ=MU
R EE {5524 (priority) | BAFIAIMLSEHR
(workload)

IR (order) BA%I (respool) | query_bandiZx=

BRIAERF
B, XERTRE
SR

Heoh, [TAXBNBTFLETHEZE, FRNGHTATEEETE—1N K5, tbalER
WISk EE TR EREER; REITHFRquery_band§2{EXS XEXHY WA TaZ,
779, THARMAFICRERNRBITHRAA; AFERPFIRFERAFIRC
query_bandfRAE{T/IRBIAIIESR, — P sessionIZEZNquery_band§E{EXIAT,
FeERRFRIRIquery_band(EXNRBIRETH . B—1query_bandiZ{EXI&BAT
PSSR ONE SN Th, (BR—FaiiT hReEREE—1, query_bandfa®ifT o
FARBRA T

HIFB: query_bandSZ#FRBECEIREM, FIAITES, Fquery_bandigE 7 &EIR
i, NUfEEAquery_bandXEXRIERIEIE, ENIERRFXERIRIEE .
- query_bandXEXFIFIBAT, RFBAFEREERY, XEXEM.
- query_bandXEXZFIEIBAT, iEFquery band SERHKIHKXE .
- query_bandXBXFIEIBMIBRAT, @B query_band{kFfi, HIEHEMBREK

BASURMLSEL : query_band3ZiFREX{EIMASES, SZiFm{E(High/Medium/
Low) = MRS, EIRHEMRush{EIARTAMER (ReEE ) , BUMLEERSA
Medium, IEESLEIIRETR, KEDIEWERMediumLsed, HITHRBARIEILLfE
FALowfft 54, 45EALERHIghftsed, HightEW AT Z . RushB5ERIE
PEFRIn R FRMER, FRAENER.

BAFU A ST 2R SEER A S A HEBA L SE 4K -

- BESRHEEGET, (NHARER, fACNEEBATIHEN, CNEFERAY
BRFEHRENT .

- DISRHEEHET, DNREARRH, fACCNEFPAGIHEBA, CCN2REBA
AR LRBATG o

- BRUHESREFEAEH, MAZREHEBA, FRBASIRELRING

LA LSRR AF BT LA T R E AL :

- RERSIEWRERE.,

- RERSELEERERZ BREEMRERIEEL,

- SSLHEBIFSET, CN2BAIIARSZIFquery_band{it5EL -

RF: <¥RgEquery bandiRFRF, RIEEIRBIAFIERRKINRFE-1. BREK

INKESN, REEXRFAERRFE N query_band, 8B XFEAIIFquery_band)X it

TR, EEERRFEN, BEEAFEFHBEEIAEERERIRFAL

- sessionIREZ N query_band#BEXIHT, {FRXFE/I\EIquery_bandi#(E
SHERREIRBIAIquery_band.,

- RFER/NB0, FRMANRF-TARKRF.
- RFEABNRER, (FRIZESERIRIquery_band{ERREIRAIAY
query_band,
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- f3: set query_band='b=1;a=3;c=1"; b=1, EHeb=1)"F%-1, a=3)xF4,
=TRF, WER1ERRBEREIAIquery_band, LIRITAIRHARETE
R AR AN,

query_band NNASEE

ANl

&1

e pg_workload_actionBBER A FATFFiEquery_bandfT AFIRF, #W
PG_WORKLOAD ACTION,

o  BIANTHIIRFERSEpg_workload_action 7%, query_bandGiZHBIEBKIA
TR0, ERETARANMIAEETR; ST AFXFEREKIABquery_bandfT
HBF, TE7R<query_band information not found>,

e gs_wlm_set_queryband_actiontR#E AT iZEquery_bandfT8: ERE—1SH
Blqueryband$B{EXAHSE LIRA63INER;, E4MSHactionfXH KNG, £
PNactionfEANSHIR; orderStRESEL, EAB-1. BRiEE2R
gs_wlm_set_queryband_action,

e gs_wlm_set_queryband_orderf@#igEquery_band)XfF: EFE—PSEED
queryband$#EXTHIKE EIRAGINZESRF; query_bandXRFEMRKFETF-1,
EINRFE- 1R IFER X FEEMquery_band, &&query_band) X FRTINRF
EHERENRFRIquery_band, MEERquery_bandixfF+1., BINiEESN
gs_wlm_set_queryband_order,

e gs_wlm_get_queryband_actionHEFHF&Eiflquery_band{T A, BRE2N
gs_wlm_set_queryband_action,

e pg_queryband_actionRHAMEIRBFEIGFBquery_bandfTh, BiFiEER
PG_QUERYBAND_ACTION,

e query_band{ftLRIEREEIEME ( PG_SESSION_WLMSTAT ) FERAint
B, MR RAIRI R RN T

- 0: RRZMEUASZREEEERE;
- 1: LOW;
- 2: MEDIUM;
- 4: HIGH;
- 8: RUSH;
o IUPRIZHI: FREIMGREFSN, HBIRINARZ BRIREMEIifquery_bandiiR.

AR

HEECHEPEIE TR ENTIF & LIRE1BERE—MIIEELETRIBR T, FRERAMACN
BB EL SEURWAIRBRMER TR .

ZEquery_band “JobName=abc” XKELEIRtEp1. BAFIRMESRRuUsh, RFAH1,

SELECT * FROM gs_wlm_set_queryband_action('JobName=abc','respool=p1;priority=rush',1);
gs_wlm_set_queryband_action

t
(1 row)
(&M query_band “JobName=abc” RYXKEXZIR i AP2,

SELECT * FROM gs_wlm_set_queryband_action('JobName=abc','respool=p2');
gs_wlm_set_queryband_action

MAERRAS 11 (2024-06-29)
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HIRCEIRS
TEBEEM 7 query_band faiRz

t
(1 row)

3 [BZquery_band “JobName=abc” HIPAFIARFIER AHigh,
SELECT * FROM gs_wlm_set_queryband_action('JobName=abc','priority=high');
gs_wlm_set_queryband_action

t
(1 row)

$I¥4 {EXquery_band “JobName=abc” HIXEHI3,

SELECT * FROM gs_wlm_set_queryband_order('JobName=abc',3);
gs_wlm_set_queryband_order

t
(1 row)

L5 Fiflquery_bandXEXHIRAEAITA
SELECT * FROM pg_queryband_action;
gband | respool_id | respool | priority | gborder

+ + + +
AppName-=test | 16974 | p1 | low | -1
JobName=abc | 17119 | p2 | high | 1
(2 rows)

S
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e 8 B tRES BRIt

= ERESRAMIRLT

EERHIEERRNE, NTIRSEENMEE, GSMAERERMN, NEHEERIRG
IXKEhFeh, BRIFIBRENNESEERE, AEDEENA—LERSHUANIEEFE
=18
1. query_dop
REAFPBEXHNEEHITE.
SMPERIgR —FFIFE SRR ERIREET ISR, HIFHTZ EUELS AR
TEFERVIEIN, BFECPU. ATE. I/OMMEHRER RV BRI SEAME
K, MEMEHTENIEL, BREREEZIEA.
- UERATMAIAOERT, SMPEERFIE, RIAIASEMEAIS L.
AEIEFRAER T, BIKFASMP,
- SRFFINERT, FTESS, MeHERHYMRELF .
SMPHATEZIFSIBRRSE, HEEWTHEEKRNE SR, FTHSMP, i
RE, XFSMP, LAREINSIEER, XSSk E.
AliEdset query_dop=10, ESIEFITHSMP,
2. enable_dynamic_workload

FENSRHEER, SRAREIREMIREEREMRIEAFRHIER, BlEsR
EWRHTIINIER], TEREFNRESH, HAIRRSHREN

ZEHEANTH, FETEUT/LA:

- EEE—ONSEATOIAET S (CCN ) , BFWEFTREMENT,
Central Coordinator State2 B REIKE . BCCNAZER, (EVABZEE
RE TR

- EEEEEE (HE{E<32MB) . IEDML ( BPJEINSERT. UPDATE.
DELETEFNSELECT ) B, AEHEMNRAT, HEEE
max_active_statements3E#H{TECNRY_L R4

- EEBENAHISET, SHwork memBIELARBARRLE A, FNLS|ER
FAZE (fFlankifAnalyzedSiEa ) o

- UTrStiE9BTAFEEBINSHREIIRSENE, TRSHEAHAIT=R
EAZE, BAEEREHEE:

" BETASARGFEX, flin, EXREEEIMBEIRIET.
" R THEEINEE.
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8 B tRESEUBMIRIT

" ESECNLEBARNGEG, I, FEETEAGED. withhold

cursoriz=,
" AFITRIERAE S hashjoinE FiEZAhashEREEEIZTZ, HHX
=ERF,

= H4UDF, BUDFR{ERAERE.

Z&¥ RS query_dop=0fifl, Zquery_dopigEH0 ( HIER ) , RARIRE
REBRAOTREFE, shSAEBNEEIERE1,8] ZEMRMEIHITE
enable_dynamic_workload2#&IE S EHNZE.

max_active_statements

REEBHNREAHEHSE ., WSHHENAZICN, BEI—1CNLEASRATIE
FRBEREFAXRR (WCPURR. IOXRHMAFER) B, BARBLHEXR)N, F
BESTIFEARENFHAZEY, BRELEHEARTELZZ, SRS SR,

- HEYE-1ZEORS, AIRFIEBHAE.

- EREEEET, SEENKEN100,

-  EDWETENGET, SHEIRENCPURIZEFRLADNNEL, —RRETLA

iﬁESNSAo
session_timeout
REBRT, ERHEEMEEELTERRSHSRIES SIS EE M
&,

EVESEE: A, 0-86400, s/ NRAF (s) , ORTRXABINRE ., —RAE
WIZE A0,
HIMEIRERGFHNAARSE
max_process_memory. shared_buffers. cstore_buffers. work_mem#[l
maintenance_work_mem.,
- max_process_memory
max_process_memory2iZENEFEESH, TEINFEREHIECN/DNLE
JARFIRKIEE.
ENEDNTRBEER, A8 (PEBAEFAKN) * 0.8 / (1+FEDNIE),
HERAE2GBEY, BRIAENR2GB, MEDNEKIAS12GB,
- shared_buffers
REDWSHERIEZAFRN . EIILSHIVESEDWSLL R AN ETS
EFEZMSystem VEERE,
BN ig Eshared_buffersfEARTFRI40% LA . TEBFITEEScan, iTEL
=: shared_buffers=(B2RSZ 22 MF/E RS 2EDNE)*0.4%0.25

- cstore_buffers
R EB5{FFIOBS. HDFSHMRFIFHER, (orc. parquet. carbondata) P&
BIHZ=ERXAIRN
FFFEREMcstore_buffersigERIHRZE WX, JLFEAshared_buffers,
tEIIEERERIGEF, M/ shared_buffers, #fMcstore_buffers,
OBS. HDFS4E{ERcstore_buffersigBORC. Parquet. Carbondataf97cEl
IEFIEUENEE, TTHIREFE AR\ Acstore_buffersfi1/4, S AR EBII2GB,
HREEZEAIEFEIENINRINFRAEIRE=(ER,

- work_mem

IREANEPHFFRIFAIHashREF IR B NG E X4 ZBIERRIAERN,
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8.

ORDER BY, DISTINCT#Imerge joins#FERZRIHEFRIE, HashR1ERSE
1Z. BEIAEMARE. HFAEMAIINFEIDGIESGEERAZ,
SWFEZRNEE, TeeSRINHAZETIF I NHIFSEESIRE, B0 EH
LUERL S AN ES, FAERNSFERIGSE ., Bf, FLANIEE
BTSSR RS RAHTHEFRIE . RItERNEAFRTEEREwWork_mem
BOEFIUAE

HEAR:

SMFRFTEHENEFE TS, FIIENEIE5-10KEHRE, BiX
work_mem=50%M7£/10,

SMFRTEHANERE TS, FIISNEIE2-51KEIRE, BiY
work_mem=50%MK1Z/5,

SFHEZS, Ei¥work_mem=817FAIwork_mem/4PIEH &%,
maintenance_work_mem

S BHEIPMERIE (ELENIVACUUM, CREATE INDEX. ALTER TABLE ADD
FOREIGN KEYZ ) Hhal{FRIIRANRNE.

REEIN:

EMR B SHEAMEARFwork_mem, BJLANUHBIEFIRS EIEEEEAVIE
E. BAE—"HIREESERE, FERZRE— PR ETLGT, F
BETHIPHRENTASEAZHSIE,

HENBEHEEITAS, autovacuum_max_workers{EERIRFIESH D
Ee, FRLALEATI® Emaintenance work_memBYE N iZA/NFwork_mem,

bulk_write_ring_size

HIEHTESNERRIZE DX K/,

ZSHEEZMANEMLERE, BINSNEDKYIZRIENMNDN LAYZSHECE .
SIMEEEEEIIR A S

max_connections¥lmax_prepared_transactions

max_connections

FFNEIEEERNRAHRIEEY . SHETMERAIHERE
REEIN:

CNARLSEEERNURIFEOANE . DN S EEENOZE SICNBINEERLACN AL
SHIE.

BRIXNSHAT LS GaussDB(DWS) ERKEZHISystem VHEHEREFSHES
%Eﬁﬂﬁgﬁﬁtf}i{’ﬁ%éﬁﬁk"éﬁa%ﬁ’ﬂ%kﬁo XFERT, BEIEXIEEN
LUEZE

max_prepared_transactions
REVJLEEF "R RENESHRAHE . 1IBItSHNESE
GaussDB(DWS)LE ZA# BN EFTEEZHISystem VEEZERE,

i

max_connectionsBX{ERYIZ B max_prepared_transactionsfE2M[, 7Ei8E
max_connectionsZ g, RffafRmax_prepared_transactionsB{E X FeEFTF
max_connectionsf¥E, XIFAHFRENSEEHE N FEFHINRESES.

checkpoint_completion_target
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IEERERTRRIBR.
BN 28 checkpointFEEEcheckpoints|EfERTEIAY50% N FER% o
EUAMEF0.5, HIRSHERERTIAR0.9,

9. data_replicate_buffer_size

KX SEEIREIEEIERE, ISARERNRN. SHESKMESZEE
FIRIZRIRR/N

FINMEJI128MB, EIRSZERAF256G, AESEAEIS12MB,
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