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Segment TH 2

SLHIFRFELE primary Segment T HRHIHME, SLOIFEHETEHITEZIRERET
S T2 N

Segment 7%= (8]

B Segment i R P ECHIHIEF (A
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ANFFBTUHI TSGR .
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vme
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WEHBRMCKT K P RENFHITINE. (EAZH)
&N 6.16, Z*%4k[X GreenPlum 6.16
R WiE 10, SATA 257
Master 7 s S 4 4% 32G, F& 24, EATH
RED=S S Segment 5 S, 2 1% 16G, 4% 32G;
(segment)

10



2 BRIEAT]

¥ iR
T HE SCHEI) segment T KR, 4~128
(segment)
segment I A~ Segment 7 s (A7 23 (B K/), 50~2000G
AT =S ]

2.4 E¥H

1. BIREIRER P AMED;
2. SREUEIMLE, HEA Cassandra 56, SEHIEIR-SLHiFlE, EHEEEMU
3. B FumE TR

2.4.1 BIEBUEEKS

S HTEVEHERE PostgreSql IRIEFMABHBIBEKS
BREIER: WERERIREREIUR

WEKS : MESEAVIRENFERENR CE: MARRBEEFEL RS URIONE,
FIAL)

BIEEKSUESRAT
A SHTBUEIREE PostgreSql 1EHIE, LHFIROEE-OKSEE
B, R “GIRKS”, EEBRAEERMEBAFRKS
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2.4.2 GIBBIBE
A8 psal EREHITHIEECE.
psql postgres -U A% -h &EiEbit
create database FIBER.
2.4.3 ﬁﬁﬁﬁﬂ
STFOEMNEERAKS, EEHTEEERSN. EHaKSEIR, 5 “BIRERN” HEER
FEEHEE
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BN OEN RIA R TR

ST EEHIRREIEEE A ARt
B IR PURIETTET psal SS1TIIRESCER
2.4.4

& PiRER

S HTBUEHERE PostgreSql A PostgreSql BUIBESER, FILIEREFH 3 PostgreSQL jHE
2.4.5

#Hi A T A psql. libpg. JDBC. ODBC. psycopg2 Hi#{TEEMIF% .

psql ZE$E

psql ROMEEIEEE PostereSal BHE MY B, RETFENHS
AWM R TIERE

v EEREAR

psgl "host=xxx port=5432 dbname=postgres user=xxXXX PassSword=xXxXx
2, EESHHAR
psql

S

-h xxxx -p 5432 -d xxx -U xxx

h: F8%E EHMAE.
p: fiE N S
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-d: FREEAEE CBRIAREE 2 postgres) ,
-U: fRmiEsmA .
HAKT#IL psql --help BEELIENR

3. #EEs

3.1 SEfEERIERE

HENSIHBEAREE PostgreSal EHI G SLBIFIRTT, ATHITEGIRIFIE, £8#. RiT;
BEAALHIZIEARN TR, SETRE, RITESEFROARE RN A RHITHE.
REBIT RGBT ENER, BENRE.

3.1.1  ZEEsCf
3.1.1.1 HFHEZ=ET A

BB SHIAR, BIEEFHEETEHERIEEME, TUITHEE=ET &,

TEIBNR: TR ARTY S, ARAE. TR EELE], EWIE, RSA P, A
T A A P R

1. BER BRI AR PostgreSql 1% &

2. EMIFIR, EFEERKS, EZ-FHR=ETE
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SRR AnalyticPG-WCZ2
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=
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o
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1. B AR PostgreSql 154 &

2. PPN, EFEFEG, ES-EMTR
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TERE

TeEE O 5
(segment): ] 24 43 72 96 128

segment SEEEEEEAES, master SETEEIESEEIESEDDLRE, BEETHEEAERTE!
HEINAY segment TR MNEF &K 128 HIFRF.

3.2 HSER

IS E ISR BURE B PRV B R AR BRI AN

3.21 HERIEERF

AUEEEERFPBERAR, SRS ERFRETET psql wSITIREEITIRIURE.
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o
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‘AT AREIEE &1 EEEL oiE

al | RNEZFRBARIEENR, ZMLUESHEIT. MTHEEREMEAFSIZMXNER, HEFERN.

3.3 WiIEFESHEE

HIEESHEERHERSHNERE, SSHVETIFERSHIIREE.

BHER EiAsEE EfTEHE EEREER AlfEETEE
authentication_timeout B0z 60s & 2 [1.600]
deadlock_timeout 1s 15 & =2

default_transaction_isolation read committed read committed F5 [read committed ...

effective_cache_size 512MB 512MB & =
gp_initial_bad_row_limit 1000 1000 =
gp_vmem_idle_resource_timeout 185 18s & =
max_connections 250 250 & 2 [10,1500]

BLEYTFTRERRIEE, FEESZK.

3.4 SOL ®#Hit

SQL BFiHI2{4H3% DDL. DML, DCL LUK DAL iBAIITIE REif.

SRR

SEREE AR, Al

ERELIEEETT SIS R I EE.

ERES M ESNEAREERE

EENTEREESNEESE (T 8.

T 2HEn, SEAERCOPY &< ..

MRE— M iEESETENEREHEE

SHEERESTAEENSANER
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EHERES: HATRTE: R AR
HEE: 2021-10-11 B/ 00:00:00 - 23:59:59
EEEERAP: =ZPEIP: TR
RETh ==
fli=
SELECT DELETE DROP TRUNCATE ALTER GRANT OTHER
BRs EZFiRIP ZEFigil FriERtA] EEE HITEHE TS pety=l SQLBRER

Hrh SELECT B #83T log min_duration_statement (ERIA 2000ms) BYIEGIEEA.

3.5 HEEHE

TR BRI DT BBIERE PostgreSql Segment Tk, ¥laAE. HalAE, RLKTE
HAUZHLHER. ELEHEMD S RERE,

dbid TR BE TERE [GE2rv b7 w0
1 Master = = FEE * FFE 5432
4 Segment-2 = = 5eg * FE 6000
8 Segment-2 = = 5k L=t 7000
5 Segment-3 = = 5ed ° FE 6001
] Segment-3 = = B . =5 7001
3 Segment-1 = = [5Eg * F=F 6001
7 Segment-1 = =5 B . =5 7001

4.1 BUBERKBITEE

DHTBIEAREE PostgreSal fiEF MVCC 553 R IRBIMNIZ T E MRS WM PR E 4 EFBI BRI TN
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AfE EEEYETE, BAEENESMNHESATR. MRBBERTTREZEHMME, <6
RESHITHEAEFHBENMERNTEWLSUER VACUUM a5 BT,

AHRMBERT, ATUARKESRR, BEHFRAT:

EEENMUEE, UBEERNEESMNESR, HIT VACUUM 4.
BITHER: MBREAMESEEEFHAER (BIAEHAIT INSERT VALUES. UPDATE. DELETE FHi#(E), &
FEXPITXR, ABAZEL—X. IREHREXRNMEHITH, BUSANIT—RX, SAERBT
—MNBHIT—R

E: ZIRMES B CPU, /0 FRZEREM, TAER TR,

ATLAEFIATEY Linux Shel | BIARSZH, {EJ9 crontab EHAESSEHAIT,
#!/bin/bash
export PGHOST=xxxx
export PGPORT=5432
export PGUSER=xxxx
export PGPASSWORD=xxx
#do not echo command, just get a list of db
dblist="psgl -d postgres -c "copy (select datname from pg stat database) to
stdout""
for db in S$dblist ; do
#skip the system databases

if [[ $db == templateO ]] || [[ $db == templatel 1] || [[ $db ==
postgres ]] || [[ $db == gpdb ]] ; then
continue
fi

echo processing $db
#vacuum all tables (catalog tables/user tables)
psgl -d $db -e -a -c "VACUUM;"

done

W SEE, ATARMSET ALK, BEAFBRNT:

EEEMNUEE, UBIEENMBEESNER (EENMERIENREMBENIR.
A. #1947 REINDEX SYSTEM <database name>.
B. XEsk#IETR, 1T VACUUM FULL <table name>, REINDEX TABLE <table name>.

C. MFHREGLER (BiEpg_class, pg_attribute, pg_index &), HEREEMER, EMESIFIRE
B, WEHNIT VACUUM FULL <table name>ift{TEHRYEIF. 5 : ZIRMEFTE WS FILiHEOEBIERE.
W ZOBRAMIT—R. MREXSEHI/LFRERIE, FEEXM—IX.

SHRGEN: S 3FIEARIT VACUUM FULL 3% REINDEX BURHITHIE, T EEE. 25X CPU, /0 FAE
.

AILAEAINTRAI Linux Shel | BIARSCH, 1EA crontab EHAES KT,
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#!/bin/bash
export PGHOST=xxxx
export PGPORT=5432
export PGUSER=myuser
export PGPASSWORD=mypass
#do not echo command, just get a list of db
dblist="psgl -d postgres -c "copy (select datname from pg stat database) to
stdout""
for db in $dblist ; do
#skip system databases

if [[ Sdb == templateO ]] || [[ $db == templatel 1] || [[ $db ==
postgres 1] || [[ $db == gpdb ]] ; then
continue
fi

echo processing db "S$db"
#do a normal vacuum
psqgl -d $db -e -a -c "VACUUM;"
#reindex system tables firstly
psgl -d $db -e -a -c "REINDEX SYSTEM S$db;"
#use a temp file to store the table list, which could be vary large
cp /dev/null tables.txt
#query out only the normal user tables, excluding partitions of parent
tables
psgl -d $db -c "copy (select '\"'||tables.schemaname||"'\"."' ||
'"\"'| |tables.tablename| |'\"' from (select nspname as schemaname, relname as
tablename from pg catalog.pg class, pg catalog.pg namespace,
pg catalog.pg roles where pg class.relnamespace = pg namespace.oid and
Pg_namespace.nspowner = pg roles.oid and pg class.relkind='r' and
(pg namespace.nspname = 'public' or pg roles.rolsuper = 'false' ) ) as
tables (schemaname, tablename) left join pg catalog.pg partitions on
pg partitions.partitionschemaname=tables.schemaname and
pg partitions.partitiontablename=tables.tablename where
pPg partitions.partitiontablename is null) to stdout;" > tables.txt
while read line; do
#some table name may contain the $ sign, so escape it
line="echo $line |sed 's/\\\$/\\\\\\\$/g'
echo processing table "$line"
#vacuum full this table, which will lock the table
psgl -d $db -e -a -c "VACUUM FULL $line;"
freindex the table to reclaim index space
psgl -d $db -e -a -c "REINDEX TABLE S$line;"
done <tables.txt
done

4.2 HEEFSETLLE

FENPP RHZIMGH, BHHSARMNEEHFETRETRAEREE. RERESRBHT
RRER. MREEERN, BAESRENTSERESHERTR, BEESNN e EAREE
FHITHAPITREERINLEE. MR—IHREALEMTRESHAIELKE, NARESHMER
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EMAEFERE, LHRARMEREON, RETHEXEER.

o FrXEAREE, FIUBEEEZTESANSRRBESEHIMF
o FIHEANERE HIMBIEAF -
select pg _size pretty(pg database size('dbname')) from gp _dist_random('gp_ id')'
B EiRiER, FIAELH B A doname EAEBIM DR LHEAMNZTE, SEMHMIHNLNTENTERAE
AFEAMTSE, RERZE EERIRGRIEFE.
o FIHRKRIEE HIMBIEAIRF -
select pg size pretty(pg relation_size('tblname')) from gp dist _random('gp_id');
B EdiER, AIAELHBA thiname WREZSNM TR EEANTE, HENHNIN/LNRMZEARE
AT HMRAE, RARIZR EBRIRNREFE, FEREXZRNITRNAZELES .
o  FARZEMEFEEIRERF
o FATEHEWFIMEERAGEMLANN, FRESEETESALEM:
select * from gp_toolkit. gp_skew coefficients;
ZMESETRVITHERESRKEE, MRRBESHUX, KEMNEMSMKC.

o BIHE gp_toolkit. gp_skew_idle_fractions THHEARIAMIRERFREABEFZIFNB DL, KFEEK
IR RIIESR

select * from gp_toolkit. gp_skew idle fractions;

4.3 PITHH) SOL SHf

WE pg_stat_activity B1TE T~ NMRSZEHEEFEMIAS Z XBABRSIENER |, LLTEW

EERFE
il &3] Sk iR
datid oid pg database. oid g% 01D
datname name B 44 B
pid integer IRk 55 B HIHERE 1D
sess id integer 215 1D

22
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usesysid

usename

application name

client addr

client hostname

client port

backend start

xact start

query start

state change

waiting

state

KA %

oid pg authid. oid

name

text

inet

text

integer

timestamptz

timestamptz

timestamptz

timestampz

boolean

text

fihiik

e S ) FE R 01D

33 3 e i R P R 44
EEREF B J v ) L F AR () 44 B

R B A I A 7 B 4 TP 3t
ke WEARIETBONE, WRRE
J i L R 55 4% H L A Unix
ERTERE, BERRNMRE

(i autovacuum)

B ENL4, B client addr

[P/ [A) DNS Bk . X T 1P &
B, WFBACNIE null, FHANE
JAa Hl log hostname B} 7 HNZ.

2P i A T 5 M i A7 PR TCP i
15, R Unix B85, W
H-1

Je iy BERE JE B[R]

H IR A

BT IRHATIN [A]

R TG — IR B [H]

WMRERF— NN True, HINA
false

Wb = AT R AR . T RERU(E

rE:

active: JEum EAERATET M.
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query

waiting reason

rsgid
rsgname

rsgqueueduration

ERERER

Syt 2%

text

text

oid pg resgroup. oid
text pg resgroup. rsgname
interval

BN SQL BURERAIA =TI A R R AL &
SELECT datname,usename,client addr,client port FROM pg stat activity ;

&E SOL BEITEE

SR AT AT SAL A5 .-

SELECT datname,usename,query FROM pg stat activity ;

ik

idle: JadmIEAESEATHN 2 7 b iy

é\o

idle in transaction: JGi¥mkbT

FEH, (HEHTRPITEN .

idle in transaction (aborted):
HRERUTHELS TN, BT
HE PR —MEA) FEEE R

fastpath function call: J5uIE
TEHAT IR Z TR

disabled: WIRTEIGundk
track activities, MIRZ IR
P

N o

IR i s FR) B T B IR SCAS . 2R
REIEER, W7 BUR 7= 241 IE
EPAT I EW .  FEFTE HARIRES
L B ERRER AT E .

JIR 5% SRR IEAE S AR I . M

LA

lock, replication BY resgroup

BURZ 01D
IR 2H 44 FR
ST HEBNAT ), 2 HHERA ) S ]
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4 B9l
REYHETIEEIE TR SQL A5 B

SELECT datname,usename,query FROM pg stat activity WHERE state !=

'idle' ;

EEREMNBEKNES

A YIS AT T IFER B 1 SQL 15

select current_timestamp - query start as runtime, datname, usename,query

from pg stat activity where state != 'idle'order by 1 desc;

®SOL iR R g8

WHR— SQL BITRKI B R, FTEREZ SQL IEIEIZITHIE & B A8 block T -

SELECT datname,usename,query FROM pg stat activity WHERE waiting;

i R R R XA A REARIDCA AT Tock MK block Y SQL, PRI HAth J5 K4 block ) SQL iX
BRI S] . AR ZHAEHLT SQL #AZE Y Tock Mi#k block, (HoA —Le HABE SLBIANEER: i/0. &
I 2845, WS iR SQL A3 45 Fi4 VA SQL % lock FHZE, #E— BI#IMH . block [ SQL 15 E.:

SELECT

w.current query as waiting query,

w.procpid as w_pid,

w.usename as w_user,

l.current query as locking query,

l.procpid as 1 pid,

l.usename as 1 user,

t.schemaname || '.' || t.relname as tablename
from pg stat activity w
join pg locks 11 on w.procpid = 1ll.pid and not ll.granted
join pg locks 12 on ll.relation = 1l2.relation and 1l2.granted
join pg stat activity 1 on 12.pid = l.procpid
join pg stat user tables t on ll.relation = t.relid

where w.waiting;

I IXAS SQL K S St AERA A B block F) SQL ARt (AT pid. EBARE 7 SQL RIPHZEE B )G, #]
Pl cancel 8¢ kill query BI7 RFATIKE . Hid cancel BUH — AN IEEIZATH query:
SELECT pg cancel backend(pid)

B AE—MEAT query [ session AT, WIR session A HZ idle B, PUTAEMEM . HHMBIHR
A query TFEEAE U — € BN AR ABIHE A5 R . {H pg_terminate backend KiFH idle
session, WAL KR IL query:

SELECT pg terminate backend (pid);

25
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ZH P SRS T . REB G IEEIZIT query WHERE pid BT B RN PRSI
P superuser AR .

4.4 {sEF ANALYZE

MR PostgreSQL Uik S AEREAT AL ALIN, S ARYE S5 Bt AT &l AU M AL i .
AR Z 5EWMREABELSHE RSGHERLIH, REEHZEMEEE RS HE BT
e, EAETFEE BRI IAT IR FTEL, @UERHEE BRI Eoe i, sBE A8 Gt 20%) &
Wla, BATGHE Bk

KM ANALYZE fir QWS THE R, AT T RIS . XA R I FIU s R i F E 511
%ON?X%Q%F,LMW%N%%%W%&N%%%%WW%%%ﬁOM%ﬁﬁ%ﬁ%%W%%%
ot AT LR IR R AR E SR TT 30, BTXEREE (JOIND 26151 skt AR
HiEA T gE v E Bk
BN

BT R GETHE Bl GEFEER KB NE R -
ANALYZE;

WA t BT SN GETHE R Bl CHERE RSN SR N R e 22 Bt Je DD
ANALYZE t;

B3 t 1 a FI g = Bl
ANALYZE t(a);

4.5 hiesaikiF

D BIBIERE PostgreSql 1RIEAMMILZT, FOAMILEE A ORCA LILER. PIMRALAAEAF 117 5
. B

Legacy fifba%: SQL fALFERT B, W&o mH KM A RIS (3 RANRED , B RN
a5 N FHiiz % (INSERT/UPDATE/DELTE) .

ORCA Hift8: MR SQL iBAIFI e, <l E ZHATHE, HilEsiPITiERl, {2 SQL
AL FEARXFER A Ko VO R A B (3 RV EKRBON TR =) AEM ETL stAkK sk A
LAk, ORCA itk a3 BA M7 B iR R BRI K sh &0 X BT L &R, S E MR A MBS
Je A w5 SR PR 1) 4 X R B A) i UE A ORCA b4k

A HGHT P a5 2

show optimizer;
-- fHN on: FTRHFILIEE N ORCA AL A
-— fHN of f: RIRNHHIRAA A Legacy LA
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-- i Legacy itk

set optimizer = off;

—— {¥iF] orca 4L 2%

set optimizer = on;

4.6 PERE

pg_locks Z 4t H ALK R H P & F A RARMBRIIBIIMER, #4047 EIEE RS H A s —
4 FAE. B AT LAE pid 31 #4323 pg_stat_activity.procpid LT E E £ S H sl E S5 A 90 E
o

1W§DZSELECT locktype, database, c.relname, l.relation,

l.transactionid, l.transaction, 1l.pid, l.mode, l.granted,
a.current query
FROM pg locks 1, pg class c, pg stat activity a
WHERE 1l.relation=c.oid AND l.pid=a.procpid
ORDER BY c.relname;

WA PRI T 8 18, 7 — B S E I At & B R 7E pg_locks A1, EE
BE—REAF A 2/ D E M IEESEArI21T, A gp_resqueue_status R4 H &
K. .

SELECT * FROM gp toolkit.gp resqueue status;

5. znpam

5.1 SEIBIEKMEKEETRIZE S

SEBIREE, —RRTE 20 DHATER. IRFTEEHIKAEIL TR S, —REHTRIHERES
FCATEE K FIREA 2, RERFRTRAENEEF b FRRHnERAEE.

5.2 SEBIFERRESHEF VPC Pk

SEBIBZTTREE N FFE#R VPC, FHERTREES N A AR S5 E AN ERLF M.
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5.3 AIHBEHIFD

BT I8 U AR SR A

5.4 I EHES Segment Fi

HETREZRSENEM, 8MTETRBAIET -6, B=.

Segment TREHBEAETEDN L. — I RIHEDSESE 2/ Primary segment T F1 2 4

Mirror segment F5&.,

5.5 Master 955
Master TR ERFZIRN, F master LFILIEERER; F Master HEATHE, % Master T RIZERR
%,

5.6 &IFRE SOL 1T

1 g L EREE 1) SQL BRIk E RGUIRE, Jtiliid pg stat activity RGHLEIE 4T
. ZabAEYETER SELECT:

SELECT pg cancel backend(pg stat activity.procpid)
FROM pg stat activity

WHERE procpid <> pg backend pid() and current query like 'SELECTS'; ——-V¥ &
SELECT I K/NE

5.7 ERERNHEEHEE

R AN <schemaname>, 4 N<tablename>.

o PUTLL N A4, &l KEME RN CRACY MB, BERNRGIMETE -

select
pPg_size pretty(pg total relation size ('<schemaname>.<tablename>'"));

o PATLU N4, EWRINEBIEN CGAALMB, AEFERG) -

select pg size pretty(pg relation size ('<schemaname>.<tablename>'));

o HUTLL T A, B XENA S XKERD (AL MB, S8 RIERIIAEID -

select schemaname, tablename, round (sum(pg total relation size (schemaname
[ '." || partitiontablename))/1024/1024) "MB" from pg partitions where
schemaname="'<schemaname>' and tablename='<tablename>' group by 1,2;

o PUTLL T a4, &ill—> Schema NHEMIFTARME RN (AL MB, WHRIRSIEE -

select
schemaname , round (sum(pg total relation size(schemaname||'.'||tablename))
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/1024/1024) "Size MB" from pg tables where schemaname='<schemaname>'
group by 1;

o PATLAN A4, EMENEEREN AN CRALMB) -

select datname,pg size pretty(pg database size(datname)) from
pg_database;
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