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1. AXE(ZDILVT

1.1 AXEDHE

AXE[L PostgreSQL T—AR—X TR T — LT ) MEREZFIRET 5 Citus 7.5 2DV T
BELL=EHTT,

1.2 XX EDH R

AXE(X., BRZHSTEE PostgreSQL [TEAT AHEZF > TSI U =7 RIFIZEER
LTWET, 1 VR M=), EAMLEBREIERETETDL L ZRHIRELTVET,

1.3 AXEBDLE

AXEZE(L PostgreSQL L THIATE % Citus 7.5 Zff > T. PostgreSQL X7 —ILT7
PR ZERIILTVWET, TRTOBEICOVWTERHSLUVRIEL TS DT TIESH
YEBA, FICUTOREDRILIIEAFE A,

¢ I—TAF—8-/—FDTANF—N—

e J—h—-/—FEEFEEDIYNFUR

1.4 EXEDI/N— 3 >

AXEEFUTON=230ETF3y b I+—LERRELTHEIEZETOTLET,

#1 WHEN—Ta3>

25 N—_3Y
PostgreSQL 10.4 (2018 F 7 ARADRF/N\—2 3 )
Citus Community Edition 7.5-4 (2018 £ 7 A 1 BIRTEDRH

SVACED DY)
ARL—FT 124 - VXT L | Red Hat Enterprise Linux 7 (x86-64)
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1.5 AXEIZHT SER - BEH L UEH

AXEOARBRIIBRE2L—LY b NNy h—F(ERAESHOLAKXBRETIEIHY FEHA T=
REDHEEWIEYELEBEICOWTHEREBERS L UFMEREITIFEFZEVFETA, AX
BT BHCEREHY FL-oERE HEHHER (Mail noriyoshi.shinoda@hpe.com) &

THEHMLELZELY,

1.6 ZFiC

AXERIZIFI T FPSQL XDETHE X VEXDERANEENETT . ETHIIELUT

DIL—I)LTEEHLTULET,

% 2 floRELIL—IL

RiL &5 BA

# Linux root A—H—0 7O > 7

$ Linux —fga—¥—n 70> 7k

AF A—H—MNANT S XF5

postgres=# PostgreSQL BEEMNFAT S psqlav > K- FJAV T+

postgres=>

PostgreSQL —f1—H—HFIAT S psgl a<w> K- TJAV Tk

THRER B¥ISEEIRETFIER
<<PITEBE>> | KYUZLDERENHASNEIAXEZEANATIEIERL TS EERT
<<EREE>> | KYSBLDBERAHENSINEIAXENTIHERBLTWS I EEFTT

BXIZUTOIL—IILTREHELTLET,

= 3 EBXORLIL—IL

i L]
L A—HF—AFATEF T2V FOLRTCZDMOEXICER
[] HBETEDIBXTHAHEETT

{A|B} |AFEIEBZRRTELHEETRY

PostgreSQL M —fi& A 75#& XX
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2. FIAAE

2.1 Citus &1

Citus [&. Citus Data (https:/www.citusdata.com/) AT % PostgreSQL Dk aRH
HETY, PostgreSQL DR I)L—Ty b HFRLEELEMTT—2EEH/ —FIZHEL. R
=Ty TEAEEIZLE T, Citus [& PostgreSQL DTV AT avé LTRESNS
f=8. PostgreSQL DY —ROA— FH#ZEET 5 &7 < BEFD PostgreSQL T—2 X—X
[CRT—ILT v THEEZEBMT 5 ENTEET,

2.1.1 Citus DHER
Citus XD PostgreSQL 4 Y A2 U R & PostgreSQL TV X T a U bR
nEd,

O a—F4%r—432-/—F

II3AT7 2 MO DEGREZTTITHE—0 PostgreSQL f VA2V ATY, LWEHFH
I B-ODA I T—RERELET, V747 oD SQLXEZ(F{FITHE. T—
H— -/ —FIZWEBZEKEL., BREZZIITRYVFES,

o 79—h—-/—F

A—T4A4F—% -/ —Fhi5 SQL #%2ITHRY . #5882 %89 PostgreSQL 4 Y A2 VR T
T T—RET—h—/—RIIRESNAES . I—T 14 R—% -/ —FDPEBDOT—H—-
/—FEEET DIV IR BB L TUEZSHLET,

O citus TVRTUY 3y

Citus DEREBEZF 1R T D PostgreSQL TV X723 TY, A—T4F—4 -/ —F
ETRTDT—H—/—FIZA VR =ILLET, /—FOBRINFIELRLYFITMN, 10X
=T BITV9RTaVIER—TY,
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1 citus DIERL

Coordinator Node

database

citus extension

L~

Worker Node

database

ﬁl citus extension

Worker Node

database

citus extension

Worker Node

database

ﬂ citus extension

EID—h—-/—FRETS54<Y) -/ —R&tEhoHFY) -/ —FhoEREINE/—F -

TIW—TEHET 5L TEFET,

O 70tXERK

Citus (FE#HDON\NY O TSS9 KR -JD—h— - TJOAMLERINTILVET, Citus
Maintenance Daemon 7Ot R ETRHD b T o HF I L a UhARITEINBERBLET,

£ 4 TOERER

PA=R T L0 i G S8

bgworker: task tracker A—T4Fx—%-/—F
J—h—-/—F

bgworker: Citus Maintenance Daemon | A—7 4 %—% - /—F
J—h—+/—F

postgres J)—h—+/—FTSQL X#ZE79 570
X (NI TR
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2.1.2 HRFIEE

REEIZE—/ —FN ((RRX b& rel74-1) T, EHOA D RA VA FEET S - & TR
BICER/ — RICHRBT 2REFEELE L=,

RE5EAVAEVAER

A VRE VR | R—+EE | &E &%

1 5000 A—T4r—%-/—F

2 5010 A—F4F+—%+-/—F |a—FT4%—4-/—FDRA
DAY

3 5001 J—h— -/ —FK#l

4 5002 J—h— - J—F#2

5 5003 J—h— -/ —K#3

6 5011 J—h— -/ —K#4 J—H—/ —F#IDRZ VN
A4 (Bh>F) - /—F)

7 5012 J—h— -/ —K#5 J—Hh—/ —F#2DRZ N
A4 (h>FY) - /—F)

8 5013 J—h— -/ —FK#6 J—Hh—/ —F#3DRABZ VN
A4 (€hoF) -/ —F)

£ 6 HBERE (T—ERA—X)

HEHEAB BREE e
T—AR—X postgres citus TVRTUYavEA VA=)
EHRa—Y— demo

% 7 RIFEEOHKERT (PostgreSQL /8T 4 —%—)

NG A—HR — REE 5%
shared_preload_libraries | citus W7E
logging_collector on

listen_addresses

*

port

5000~5013 BA VAR VARATERLSDESR

Kia
it
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22 12X b=/

221 A AR M—ILEE
citus DA VA F—JLIE RPM Ny 5 —CTI5AFE, V—XRaO—FhbA VR =)L
TEHERBYET., Ky r—CEF-TA VR F—ILT B5%IT Citus Data Dk— LR

— ¥ Thttps/docs.citusdata.com/en/v7.4/installation/single_machine rhel.html] T
SNTWWET,

222 Y—XR - aA—Fhb6DAL R =)L
BRIRBIEYV—X - a—FhoDA VA F—JLIZEYBELELR, YV—X - a—FI&
GitHub (https:/github.com/citusdata/citus) M LB TEET,

O Ny7—CDOAF

Citus TV XT3 2DA VR b—)LIZIFEHIZ Linux O libeurl-devel /Xy 75— M
A VA —IHDRBETT, Flz4 VX F—ILEINTLVS PostgreSQL DIFHRAF D=6,
pg_config AT Y FARELES PATH AIZA VA F—ILESNTWARELAHY FT,

O V—ROEREELF
GitHub ™52 E— L7z zip 774 ILEEBBRLE T, configure 27 > FIZ PostgreSQL
EAVAM—=I)LLIzRRERBELET,
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Bl1 ELFESR M=

$ cd citus-master

$ . /autogen. sh

$ . /configure ——prefix=/usr/local/pgsql

checking for a sed that does not truncate output... /bin/sed
checking for gawk... gawk

checking for flex... /bin/flex

KRR HEE

config. status: creating src/include/citus_config. h

config. status: creating src/include/citus_version.h

$ make

make -C src/backend/distributed/ all

make[1]: Entering directory */home/postgres/citus-
master/src/backend/distributed’

KRR ERE

cat citus—7.5-2.sql citus—7.5-2—7.5-3.sql > citus—7.5-3.sql

make[1]: Leaving directory */home/postgres/citus-
master/src/backend/distributed’

$

# make install
make —C src/backend/distributed/ all

make[1]: Entering directory */home/postgres/citus-
master/src/backend/distributed’

KRR ERED

/bin/instal | -C -m 644 ./src/include/citus_version. h

"/usr/local /pgsql/include/server/’

/bin/install - -m 644 /home/postgres/citus—
master/. /src/include/distributed/*. h

" /usr/local/pgsql/include/server/distributed/

A VA R=ILNTETT B L. {PostgreSQL}/share/extensions T4 L2 k1) (Z citus T4

ATV aVEBMI7AILARESINET, pg available_extensions B4 O H S HER
TEZEY,
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Bl 2 4R F—ILOFER

postgres=# SELECT * FROM pg_available_extensions WHERE name = 'citus’

—[ RECORD 1 1]
name | citus
default_version | 7.5-4

installed_version |
comment | Citus distributed database

223 THVARTUYavDEA
Citus ZFIBT 52, citus THVRTULa Vv EBALET, TieDHITIE postgres T
—AR—=X[ZEALTULET, postgres UNDT—ER—RXZ#FHT HEHECIEa—T 1
F—R— /) —FET—H—/—FIZHOMLOR—BHRDT—IR—XEERLTHE.
FATHT—42N—X LT CREATE EXTENSION XZ%E{TLET,
A—TA4F—3 -/ —REFTRTOT—H—-/ —FIZAKRIZA VR F—ILETVLET,
ERHIZ/NT A —4 —shared_preload_libraries [Z citus NERE SN TWVWIBLELAHY EFT,

Bl 3 THORTFUavDEA

postgres=# SHOW shared_preload_Ilibraries ;

shared_preload_l ibraries

citus

(1 row)

postgres=# CREATE EXTENSION citus ;
CREATE EXTENSION

A4 VAR D RBEIFEIZ PostgreSQL /X35 4 —4 —max_prepared_transactions (7 7
IWEO0) BNRESNTLELMGE., BEIMIC 200 ISERESNFET,

IJRTUYAVEBATRHEET —ER—RIZUTOT—ITILHIMERENET,
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% 8 EREhBT—T I (pg_catalog AF—7)

T—IIL%A A&

pg_dist_authinfo & ABA

pg_dist_colocation T— 7 ILAEK R DR
pg_dist_local_group &8

pg_dist_node J—h—-/—FKD—F&
pg_dist_node_metadata H—/3—1ID Z{EEF
pg_dist_partition DT, BBT—TILD—E
pg_dist_placement &

pg_dist_shard

T—IILDOREAEEDRE

pg_dist_shard_placement

—TILDREKRDEG (T—T I &/ — FDOXRIE)

I

pg_dist_transaction

I8
>

BA

IVARTYY3

VEBATEHLEBET—EAR—RIZUTOL—T VANMERBENET,

£ 9 ERENBL—47 VR (pg_catalog RF—7T)

VA% R
pg_dist_colocationid_seq Co-Location &=
pg_dist_groupid_seq GIN—TES
pg_dist_jobid_seq Ua3JES
pg_dist_node_nodeid_seq J/—Fr&BE
pg_dist_placement_placementid_seq | 4~BA
pg_dist_shardid_seq ShardID &5
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2.3 FIFLGZ%

231 /— FDE
A—T4 %=X/ —KFKETIO—h—+/—FZZEHFLFET., master_add_node BEEIZD
—hH—+J—FDHRRA LG (F=IETCPIP7 FLR) E¢R— BB EIBEELET .

Bl 4 9—H—-/—F0DEM

postgres=ff SELECT * FROM master_add_node (' rel74-1', 5001) ;
nodeid | groupid | nodename | nodeport | noderack | hasmetadata | isactive | noderole |
nodecluster
1] 1] rel74-1 | 5001 | default | f | t primary |
default
(1 row)
postgres=ff SELECT * FROM master_add_node (' rel74-1', 5002) ;
nodeid | groupid | nodename | nodeport | noderack | hasmetadata | isactive | noderole |
nodecluster
2 | 2 | rel74-1 | 5002 | default | f | t primary |
default
(1 row)
postgres=ft SELECT * FROM master_add_node (' rel74-1", 5003) ;
nodeid | groupid | nodename | nodeport | noderack | hasmetadata | isactive | noderole |
nodecluster
3| 3| rel74-1 | 5003 | default | f | t primary |
default
(1 row)

© 2018 Hewlett-Packard Enterprise Japan Co, Ltd.
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J—Hh—- /) — FDZEE%E/EIZ SUPERUSER #BEASETY, BML =/ — FOIERIT
pg_dist_node 714 04 F71=1d master_get_active_worker nodes B THR T HZ EMT
CEXIE

Bl 5 J—h— -/ — FORER

postgres=> SELECT * FROM pg_dist_node ;

nodeid | groupid | nodename | nodeport | noderack | hasmetadata | isactive | noderole |

nodecluster

1 1] rel74-1 | 5001 | default | f | t | primary |
default

2 | 2| rel74-1 | 5002 | default | f | t | primary |
default

3| 3| rel74-1 | 5003 | default | f | t | primary |
default

(3 rows)

postgres=> SELECT * FROM master_get_active_worker_nodes() ;

node_name | node_port

rel74-1 | 5003
rel74-1 | 5002
rel74-1 | 5001
(3 rows)

O t%xa2UT4

A—T4Fx—HR+/—F&T—hH—+/— FEDOFREEE pg_hba.conf 77 4 JLDERE THT
WET, BE1—YV—E2BLUNRRT—FOANBRENFELLEW O, BEEREZTS 1=
®IZIE pg_hba.conf 7 7 A LI trust REZH LGOI, XA T—F - T 7 A ILIZK HFREE
ETVET,
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o twhosy-/—F
T—H—-/—RETZ43) -/ —F&ELAVEY) -/ —FTITL—TIT B EMNT
EFEI. EHHY -/ —FRETSA4TY -/ —FDOLTU5—2320-RAUNA4ELT
BRLET., REVINAL + £ VRB VR TINT A —4A —citus.use_secondary_nodes %
always (T 7#JL k never) IZHET 5L, RRULEBELEHAVF ) -/ —FIZLTETL

F9,
B2thoFy-/—F
Coordinator Node g\ Worker Node
— (Master) B /| (Primary Node)
Streaming Streaming
Coordinator Node g\ Worker Node
— (Standby) (EEE /] (Secondary Node)

thoFY « J—RFDZE%IE master_add_secondary_node FA#iZE{TLET., T34
Y+ ) —FERDZT—H—DHRA MG/ R—+BBELEEHUEY) - J—FEHRBRR B
%/ R—rBESEZEELET,

Ble EhoF - /J—FDEE
postgres=# SELECT * FROM master_add_secondary_node (' rel74-1', 5011, 'rel74-

1", 5001) ;
nodeid | groupid | nodename | nodeport | noderack | hasmetadata | isactive |

noderole | nodecluster

4 | 1] rel74-1 | 5011 | default | f | t
secondary | default

(1 row)
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INT A —A —citus.use_secondary_nodes [TENMIICEEFTT B LETEEEA,

Bl 7 RELS—

postgres=# SET citus. use_secondary_nodes = always ;
ERROR: parameter “citus.use_secondary_nodes” cannot be set after connection
start

232 T—TJILDER
Citus ICK YRBUEZEITS T—TILIE, O—T 4 *—% » / — F LT PostgreSQL 1Z# M
CREATE TABLE X% {#> TERLE 9,

#l 8 T—TILDER

postgres=> CREATE TABLE dist1(c1 INT PRIMARY KEY, ¢2 VARCHAR(10)) ;
CREATE TABLE

233 TN
RTNEEHDT—Hh— -/ —FIIRHRIETRET ST —TLEFERT—TIL

(distributed table) EFFUET , BT — T ILEERT DIGEIETEEDT— T ILEERE.
create_distributed_table BAEIZCT— IR ERBIZFERT AL EEELTEITLET,
COBREEFI—TAHR—2 -/ —FTHAL, " B1—F—TLETTEFET, E3/NT7A—
A—EL LTHEAELIEETEE T (append, hash, range), T 74 /L k& hash T,
UNLOGGED 7—J)VLIERET—T I E LTHERTE EFIH. TEMP T— T ILIEDET—
TILELTHERTEEEA,
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3 T —N

Worker Node
SET—TI
Coordinator Node LY | ABC
/ XYZ
SUF—TL
Worker Node
\ HEF—T I
[~
DEF
UVW

234 2BT—TI

BRINELT—H— -/ —FIZE5—tTE5T—TILESET—T)L (reference table)
EFUVEST MIBLGT A3y - T—DUIE. SBT—TIELTHERTEET7Y
b T—TJILELEDBEEEERITITIEMNTEEY, CREATE TABLE XTT—JI/LZEE
X #&. create_reference_table I T— T I &ZHEE L TETLET, UNLOGGED 7—
TIESBT—TILELTERTEETMN, TEMP T—JIILIESEBT—TILELTHERT
EEEA,

4 BBT—TNL

Worker Node
SBT—JI
Coordinator Node LY | aBC
/ XYZ
SEF—TI |
\ Worker Node
\\\\\ SBRT—II
[~
ABC
XYZ
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3. BREEFER

3.1 7—T/DERE

3.1.1 48T—TN

O—7T 4 +—% » / — K T create_distributed_table ¥ % X173 5 LN T—TIL &
MTEFES, T—HA—-/ —FLIZETXDT—TILER—BEDT—TILHERER SINE
T T—INEIE HNFTDT—TI4E}_{ShardID}] 1275 Y FF, {ShardID}EB5 % 6 HT DK
FOORBEREINES, T—TILOMBAEBITOT—IILER—IZHEYET ERRESNET—
TIL# L. create_distributed_table B ETRH O LY >3 > - RKF A —4 —
citus.shard_count & citus.shard_replication_factor [ZIKE L £,

vl a3y - /T A=A —citus.shard_count [FREEEHEELEFT, Eyvar - 1NT
*—A —citus.shard_replication_factor IZIEZT—2 DI S—HEHEELEFT, CDF=H7
— A=/ —FE2ERTHEREINDSET— T ILEIE Tcitus.shard_count X
citus.shard_replication_factor] 1272 Y E£9,

=& 10 BETH Y ay - NRSA—4—
INTA—H— TIAILME | BE

citus.shard_count 32

citus.shard_replication_factor 1

Hl9a—F4xr—48+-/—FTTF—TILDEE

postgres=> SET citus. shard_count = 6 ;

SET

postgres=> SET citus. shard_replication_factor = 2 ;

SET

postgres=> CREATE TABLE dist1(c1 INT PRIMARY KEY, ¢2 VARCHAR(10))

CREATE TABLE

postgres=> SELECT create_distributed_table( distl’, '¢l1') ;
create_distributed_table

(1 row)
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D—Hh—-/—RFTREBDT—ITIUIMERENET, LEDFITESEDESAL 6 T,
STEABN2THSHD. ERT1 2T —TIIERENFET, 3/ —RTHBEIND=H.
&ET—N—+/—FTT—TLD4ETIEREINET,

#l 10 9—h— -/ —FTT—TILOEEER

postgres=> ¥d
List of relations

Schema | Name | Type | Owner

public | dist1_ 102046 | table | demo
public | dist1_102048 | table | demo
public | dist1_102049 | table | demo
public | dist1_102051 | table | demo

(4 rows)

T—ILDLTYHIFEGDZT—h—-/—FLEIZERENET ALT—TILEIFR—
DT—EHMEMENET,

£ 11 T—TILDHE

/—F

J—h—#1

J—h—#2

7 —h—#3

e

FT—JILE

distl 102046

distl 102046

distl 102047

distl 102047

distl 102048

distl 102048

distl_102049

dist1 102049

dist1_102050

dist1_102050

distl 102051

distl 102051

TN T—JIL & ShardID DRERIE pg dist_shard h 2 A TESERTEFET,

O 78T — 7L OHIBR

J—7T 4 F—% + /— FT PostgreSQL #Z# 0 DROP TABLE X% X795 &. 58T

—JILZHIBRT B ENTEFT,

O F¥X—HfEamf—

create_distributed_table BI#IZ (X T—TIL B EHEIERT R EFHELET, T—7
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WITEF—/—BEF—HHAEET 2EHEX. 2T —ELTHRHICEENDINZHEEY
PENHYFT,

Bl 11 EX—LNESRERF—ICEELTS—

postgres=> CREATE TABLE const1(c1 INT PRIMARY KEY, ¢2 INT, ¢3 VARCHAR(10)) ;
CREATE TABLE

postgres=> SELECT create_distributed table( const1’, '¢2')

ERROR: cannot create constraint on “const1”

DETAIL: Distributed relations cannot have UNIQUE, EXCLUDE, or PRIMARY KEY
constraints that do not include the partition column (with an equality operator
if EXCLUDE).

O N—TFq2ar-T7—TILERE
PRET—TNEN—=T123> - T—TLIHR—FLTWET, fELNTA—42—
citus.shard_replication_factor & 1 IZ¥EET ZHELAHY FT,

Bl 12 IR—F 423>y T—TILOGEETIS—
postgres=> CREATE TABLE part1(c1 INT, c2 VARCHAR(10)) PARTITION BY RANGE (c1) ;

CREATE TABLE
postgres=> SHOW citus. shard_replication_factor ;

citus. shard_replication_factor

2

(1 row)

postgres=> SELECT create_distributed_table( partl’, '¢1') ;

ERROR: distributing partitioned tables with replication factor greater than 1

is not supported

© 2018 Hewlett-Packard Enterprise Japan Co, Ltd. -



—

Hewlett Packard

Enterprise

Bl 13 I—F a3y - T—TILOHEET

postgres=> CREATE TABLE part1(c1 INT, ¢2 VARCHAR(10)) PARTITION BY RANGE (c1)
CREATE TABLE

postgres=> SET citus. shard_replication_factor = 1 ;

SET

postgres=> SELECT create_distributed_table( part1’, 'c¢1') ;
create_distributed_table

(1 row)

N—TFa4ar - T—TNIZINN—TFT 43 EEMLESBE. 7—h—--/—FIZHL 8%

BIZN—T 4 L a VADSBT—ITILHBMERENET .

O S8 T—7ILD—E&

PET—TINESBT—JILDO—EIL pg dist_partition h 2 OF 28ET 5 & TRE

TEFEI,

Bl 14 HET—TILD—E

postgres=> SELECT logicalrelid, partmethod, repmodel FROM pg_dist_partition ;
logicalrelid | partmethod | repmodel

dist1 | h | ¢
dist2 | h | ¢
refi | n | t
(3 rows)

T—h— -/ —FITEBREhEZT—TILEPLT)ABERRT HITF.

pg_dist_colocation 714 A4 & pg_dist_partition h2 AT ZHEELET,
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#l 15 H8T—TILOREIRE

postgres=>  SELECT logicalrelid, partmethod, repmodel, shardcount,
replicationfactor FROM pg_dist_partition p INNER JOIN pg dist_colocation ¢ ON
p.colocationid = ¢. colocationid ;

logicalrelid | partmethod | repmodel | shardcount | replicationfactor

distl |
dist? |
refi |

(3 rows)

O T—42#&MET—JILODEIE

BEIC2 T EhTWSa—T 4 Rr—42— -/ —FEDT—TILERHILTSH &

MNTEET, BEOS TLET—h— -/ — FIZaE—ShET, 112 LB T — 2 1241
ShEEA.

Bl 16 BEET—7T LD EIE

postgres=> CREATE TABLE dist3(c1 INT PRIMARY KEY, ¢2 VARCHAR(10)) ;
CREATE TABLE
postgres=> INSERT INTO dist3 SELECT * FROM templ ;
INSERT 0 1000000
postgres=> SELECT create_distributed_table( dist3’, '¢1') ;
NOTICE: Copying data from local table..
create_distributed_table

(1 row)
postgres=> SELECT pg_relation_filepath(' dist3')
pg_relation_filepath

base/13212/17040

(1 row)

postgres=> ¥! Is —| data/base/13212/17040
-rW———— 1 postgres postgres 44285952 Jul 2 22:34 data/base/13212/17040

© 2018 Hewlett-Packard Enterprise Japan Co, Ltd. -



—

Hewlett Packard
Enterprise

O kUH—

I—T43+*—% - /—FLETETT S CREATE TRIGGER XIEIT5—IZi Y FHAD.
T—h—-/—FIZR M) A—OERIIGHLFECA. TLETSND M) H—ZRELT-
&2 A, TRUNCATE XD b A—LIAMIREITENFELEATL,

3.1.2 BET—TL

create_reference_table #iZETT bE. 7T—H— -/ —RFLIZE—OT—TILAER
SNFET, T—IINAIF DO T—TIL4} {ShardID}) 124 Y £9, {ShardID}ERSME 6
HOBFILBREINET, COBREF— MBI —TIHIERTTEET,

Hl 17 a—F142—% - J—KFTTF—TILDEH
postgres=> CREATE TABLE ref1(c1 INT PRIMARY KEY, c2 VARCHAR(10)) ;

CREATE TABLE
postgres=> SELECT create_reference_table( refl’) ;

create reference_table

(1 row)

D—Hh—+ /—FCRA—BROT—ITIHIERShET,

Hl 18 J—h— -/ —FTTF—TILOBEER

postgres=> ¥d ref1_102432
Table “public. ref1_102432"

Column | Type | Collation | Nullable | Default
cl | integer | | not null

c2 | character varying(10) | |

Indexes:

“ref1_pkey_102432" PRIMARY KEY, btree (cl)

O rUH—
I—T43+r—% -/ —FLETETT S CREATE TRIGGER XIET 5—IZi Y FHAD.
T—h—-/—FIZR M) A—DOERIIEHLECA. TEITESND M) H—ZREELT-
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& A, TRUNCATE XD k) A—DSNERITENFEATLT,

3.1.3 SERIAL %1

serial DS Z DX —ITHEET D&, T—H— -/ —FITEB SIS T—TJILTITEH#
4 integer BCEMEINF T, CO=O—T VADFEERFIIRAE—-/ —FTThh b E
BHhhFET,

Hl 19 TXE—+ /— FT SERIAL 85| % >T7— T IL{ER

postgres=> CREATE TABLE seriall(c1 SERIAL, c¢2 VARCHAR(10)) ;
CREATE TABLE

postgres=> SELECT create_distributed_table(' seriall’, "c1’) ;
create_distributed_table

(1 row)

Bl 20 D—h—+/—FOT—TIIERK
postgres=> ¥d serial1_102103
Table “public.serial1_102103"

Column | Type | Collation | Nullable | Default
cl | integer | | not null
c2 | character varying(10) | |

© 2018 Hewlett-Packard Enterprise Japan Co, Ltd. -



—

Hewlett Packard
Enterprise

32 F—TINDATF X

321 A1 TY 9 ADERK

A—TFTAF—3 -/ —FOT—TNLVITRHLTA VT VI REERTHE. T—h—-/—
FOT—TNWNICHLR—BRDA VTV IADNEBINENET, COEBEFINTA—42—
citus.enable_ddl_propagation Z off [CEXET A Z & TEMIZTEEI(FI 4/ MBon),

Bl 21 41 TV RADERE (A—F14F—4%2 +/—F)

postgres=> CREATE INDEX idx1_distl ON dist1(c2) ;
CREATE INDEX

Bl 22 ATV RDER (9—hH—=-/—F)

postgres=> ¥d dist1_102079
Table “public.dist1_102079"

Column | Type | Collation | Nullable | Default
cl | integer | | not null

c2 | character varying (10) | |

Indexes:

“dist1_pkey_102079” PRIMARY KEY, btree (cl1)
“idx1_dist1_102079” btree (c2)

3.2.2 F|MiEM

A—TA4Fr—2 -/ —FOT—TIIZRHLTHZEEMTEE, T—H—/—FDT—T
LIZCHR—BHROIMNEMEINAFTT ., COBEIXTNT A —42 —
citus.enable_ddl_propagation Z of f [ ET S & TEMIITEEFT (T 74 MEon),

#l 23 BOEM A—F14HR—%2 - /—FK)

postgres=> ALTER TABLE dist1 ADD COLUMN c¢3 VARCHAR(10) ;
ALTER TABLE
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#l 24 IOEM (T—h—+/—FK)

postgres=> ¥d dist1_102079
Table “public.dist1_102079”

Column | Type | Collation | Nullable | Default
cl | integer | | not null

c2 | character varying(10) | |

c3 | character varying(10) | |

Indexes:

“dist1_pkey_102079” PRIMARY KEY, btree (c1)

O ZOtDER
ALTER TABLE X[FFRTERTTEDIDLITTREHY FEA, —HOBIXDERTEFIRS
NTVWET, FIRSN-BRXERTISELIS— - A vtE—CUBHASIET,

Bl 25 EITTE7 Ly ALTER TABLE XX
postgres=> ALTER TABLE dist1 ENABLE TRIGGER dist1_before_insert_row_trig ;

ERROR: alter table command is currently unsupported

DETAIL: Only ADD|DROP COLUMN, SET|DROP NOT NULL, SET|DROP DEFAULT, ADD|DROP
CONSTRAINT, SET (), RESET (), ATTACH|DETACH PARTITION and TYPE subcommands are
supported.

3.23 ST T EBRT—TILADEH

PET—TILEL (citus.shard_count) A 1 THEIRDHT—IILIE. SEBT—IJILIZEHR
T B ENTEET, upgrade_to_reference_table BARIZT—IILEZEHELTEITLE
T COBEFT—IDEMINTVET—TILTELEERITTEET,
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#l 26 T—TILDOEH

postgres=> INSERT INTO dist3 SELECT * FROM templ ;

INSERT 0 1000000

postgres=> SELECT upgrade_to_reference_table (' dist3’)

NOTICE: Replicating reference table “dist3” to the node rel74-1:5002
NOTICE: Replicating reference table “dist3” to the node rel74-1:5003
upgrade_to_reference_table

(1 row)
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3.3 SQL X DEFT

CCTIESQL XOERTEIEET—h—+ / —FTHRITENS SQL XZHREEL TLVE

-;-0

3.3.1 SELECT X

SELECT XARITSN=BAEDETetEE, T—H—+/—FT

SELELT-,

O BfiRzER

==

=1T

Ehd SQL X &i&

WHERE GIZA8F—2EELT. T2/ EMEIN TS/ — FARETZHHEEL.

ZH/ — FOATE—D SQL XMETENET,

Bl 27 BEDET A—TFT14HR—%2+/—F)

postgres=> SELECT * FROM dist1 WHERE c¢1 = 100 ;
cl | ¢2

_____ ——— e

100 | datat

(1 row)

Bl 28 —F 4 F*—4 « J— FOERFHE

postgres=> EXPLAIN SELECT * FROM dist1 WHERE c1 = 100 :
QUERY PLAN

Custom Scan (Citus Router) (cost=0.00..0.00 rows=0 width=0)
Task Count: 1
Tasks Shown: All
-> Task
Node: host=rel74-1 port=5002 dbname=postgres

rows=1 width=10)
Index Cond: (c1 = 100)

(7 rows)

-> Index Scan using distl_pkey_102082 on dist1_102082 dist1

(cost=0.42..8.44
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Bl 29 MEDEFTAS (T—h— -+ /— F#1 T log_statement="all'{gEN O %)

LOG: statement: SELECT c¢1, ¢2 FROM public dist1.102082 distl WHERE (c1
OPERATOR (pg_catalog.=) 100)

O st
WHERE @£#% LAVSACHRF—AIER SN TOENBAEET—h— - /— K
TR—0 SQL XAETSNET KEBEHLT—H—/ — FIZ Ty L2 490 ShET,

$l 30 KEBEBOET (A—TFTsRr—4 -/ —F)
postgres=> SELECT COUNT (x) FROM distl ;
count

1000000

(1 row)

Bl 81 a—FT4%—4 » /J— FORFHE
postgres=> EXPLAIN VERBOSE SELECT COUNT (*) FROM dist1 ;
QUERY PLAN

Aggregate (cost=0.00..0.00 rows=0 width=0)
Output: COALESCE ((pg_catalog. sum(remote_scan. count)) ::bigint, "0" ::bigint)
-> Custom Scan (Citus Real-Time) (cost=0.00..0.00 rows=0 width=0)
Output: remote_scan. count
Task Count: 6
Tasks Shown: One of 6
-> Task
Node: host=rel74-1 port=5001 dbname=postgres
-> Aggregate (cost=2992.59..2992. 60 rows=1 width=8)
Output: count (*)
-> Seq Scan on public.dist1_102079 distT (cost=0. 00. . 2574. 87
rows=167087 width=0)

(11 rows)
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1 32 E£FMBEIBOERTAYS (T—h— - / —F#1 T log_statement="all'¥§ €D O 5’)

LOG: statement: COPY (SELECT count(*) AS count FROM dist1_ 102080 dist1 WHERE
true) TO STDOUT

O #& (1)
DT —ITIWNESBT—IJILDFEESZTo-1BEDETHEIIUTOEY T,

$l 33 BWEDEIT A—TFT 4 HR—%2+/—F)

postgres=> SELECT COUNT (*) FROM dist1 INNER JOIN ref1l ON distl.c1 = refl.cl
WHERE distl1.c1 = 1000 ;

Bl 34 3—FT 4 F—4% - /— FORTEHE

postgres=> EXPLAIN SELECT COUNT (*) FROM dist1 INNER JOIN ref1 ON distl.c1 = refl.cl
WHERE dist1.¢1 = 1000 ;

QUERY PLAN

Custom Scan (Citus Router) (cost=0.00..0.00 rows=0 width=0)
Task Count: 1

Tasks Shown: All
-> Task
Node: host=rel74-1 port=5003 dbname=postgres
-> Aggregate (cost=16.74..16.75 rows=1 width=8)
-> Nested Loop (cost=0.70..16.74 rows=1 width=0)

-> Index Only Scan using distl_pkey_102080 on dist1_102080 dist1
(cost=0.42..8.44 rows=1 width=4)

Index Cond: (c1 = 1000)

-> Index Only Scan using refl_pkey_102072 on ref1_102072 refl
(cost=0.28..8.29 rows=1 width=4)

Index Cond: (c1 = 1000)

(11 rows)
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I 35 MEDEFTAS (T—h— -+ /— F#1 T log_statement="all’{gEN O %)

LOG: statement: SELECT count(x*) AS count FROM (public.dist1_102080 dist1 JOIN
public. ref1_102072 ref1 ON ((dist1.c1 OPERATOR (pg_catalog.=) refl.c1))) WHERE
(dist1.c1 OPERATOR (pg_catalog. =) 1000)

O #&& (2)
DT —IIILEDEEZIToEE. TIAIMRETREII—ITHYE LI /AT A —
4 —citus.enable_repartition_joins % on I EET A LELH Y F L 1=,

Bl 36 WEDEIT (A—TFT 14 HR—%2+/—F)
postgres=> SELECT COUNT (¥) FROM dist1 INNER JOIN dist2 ON distl.c1 = dist2.cl
WHERE distl.c1 < 1000 ;

ERROR: the query contains a join that requires repartitioning

HINT: Set citus.enable_repartition_joins to on to enable repartitioning

postgres=> SET citus. enable_repartition_joins = on ;

SET

postgres=> SELECT COUNT (x) FROM dist1 INNER JOIN dist2 ON distl.c1 = dist2. ¢l
WHERE dist1.c1 < 1000 ;
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Bl 37a—T4R—4 + /— FORITRIE
postgres=> EXPLAIN SELECT COUNT (x) FROM dist1 INNER JOIN dist2

ON distl.c1 = dist2. ¢1 WHERE dist1.c1 < 1000 ;
QUERY PLAN

Aggregate (cost=0.00..0.00 rows=0 width=0)
-> Custom Scan (Citus Task-Tracker) (cost=0.00..0.00 rows=0 width=0)
Task Count: 12
Tasks Shown: None, not supported for re-partition queries
—>  MapMergedJob
Map Task Count: 6
Merge Task Count: 12
—>  MapMergedJob
Map Task Count: 32
Merge Task Count: 12
(10 rows)

Bl 38 BEDETAY (TJ—h— - /— F#1 T log_statement="all'{gED A %)

LOG: statement: SELECT worker_hash_partition_table (180724170762, 1, ' SELECT
cl FROM dist1_102079 dist1l WHERE (c1 OPERATOR(pg_catalog.<) 1000)', 'cl’,
"integer’ ::regtype, " {-2147483648, -1789569707, -1431655766, -1073741825, -
715827884, -357913943, -

2, 357913939, 715827880, 1073741821, 1431655762, 1789569703} " : : integer [1)

LOG: statement: SELECT worker_hash_partition_table (180724170763, 28,
"SELECT c1 FROM dist2 102136 dist2 WHERE true', 'cl1', 'integer ::regtype, ' {-
2147483648, 1789569707, -1431655766, ~1073741825, -715827884, -357913943, -

2, 357913939, 715827880, 1073741821, 1431655762, 1789569703} " : : integer [])

LOG: statement: SELECT worker_fetch_partition_file (180724170763, 15, 4,
165, "rel74-1", 5003)

O BB EST
SELECT XIZ CURRENT _DATE B#{Z#EE L1-15 8 (CBEAMEEITT S/ — FZERIEL
FLf-. BEIEIT—H— -/ —KTEITIATWR I ERbMYET,
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il 39 ¥ % &L SELECT XDEFT (A—T4R—% -/ —F)

postgres=> SELECT current_date, c¢1 FROM dist1 WHERE c¢1 = 1000 ;

current_date | ol

2018-06-19 | 1000

(1 row)

Bl 40 MEDEFTAS (T—Hh— -+ / — F#1 T log_statement="all’{gEN O %)

LOG: statement: SELECT CURRENT_DATE AS “current_date”, ¢l
public.dist1_102080 dist1 WHERE (c1 OPERATOR (pg_catalog.=) 1000)

FROM

3.3.2 INSERT X / UPDATE X /DELETE X
F—4E#H DML OR{THEEHALET .

O INSERT X

DET— TSRS HEMAL INSERT XIFWIhhDT—h— - / — FTEDFEFEET

EhFET,

#l 41 INSERT XDERIT (A—F4R—% -/ —F)

postgres=> INSERT INTO dist1 VALUES (0, 'zero’) ;
INSERT 0 1

Bl 42 REDEITOY (T—HhH— - /— F#1 T log_statement="all'{g EDN O %)

LOG: statement: INSERT INTO distl VALUES (0, ’'zero');

O INSERT SELECT X
INSERT SELECT X[ COPY XIZEMENTETEINET,

#l 43 INSERT XDESFT (A—T4R—42 -/ —F)

postgres=> INSERT INTO dist2 SELECT * FROM dist1 ;
INSERT 0 1000001
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Bl 44 BMEDOEFTAS (T—h— -+ /— F#1 T log_statement="all'{gEN O %)

LOG:  statement: BEGIN TRANSACTION ISOLATION LEVEL READ COMMITTED;SELECT
assign_distributed_transaction_id(0, 11, "2018-06-12 23:40:51.045614+09’ ) ;
LOG: statement: COPY public.dist2 102136 (c1, c¢2) FROM STDIN WITH (FORMAT
BINARY)

LOG: statement: PREPARE TRANSACTION 'citus_0_10772_11_105

LOG: statement: COMMIT PREPARED ’citus_0_10772_11_105

O generate_series BA#IZ & 5 —#F INSERT
ST — T )L generate_series BA¥FIZ & 5—1E INSERT U HR— FShFEHA, S8
T—TIIZIEZDHRBIEHY FE A,

#l 45 INSERT XDEIT (A—T 4 *—432 -/ —F)
postgres=> INSERT INTO dist1 VALUES (generate_series(1, 100), 'generate’) ;

ERROR: set-valued function called in context that cannot accept a set
LINE 1: INSERT INTO dist1l VALUES (generate_series(1, 100), ’generate..

N

O UPDATE X /DELETE X
UPDATE X*> DELETE X(ZEXZEDFEFEFT—H— - / —FTEFTINFET,

#l 46 DELETE XDOEFT (A—F14F—4 - / —F)

postgres=> DELETE FROM dist1 WHERE ¢1 < 1000 ;
DELETE 1000

Bl 47 BEDOETAY (J—h— - /— F#1 T log_statement="all'{g ED A %)

LOG: statement: DELETE FROM public.dist1.102079 distl WHERE (c1
OPERATOR (pg_catalog. <) 1000)

O TRUNCATE X
TRUNCATE XIFIFXFDFEFEFT—hHh—+ / —FTEFINET,

© 2018 Hewlett-Packard Enterprise Japan Co, Ltd. -



—

Hewlett Packard
Enterprise

5l 48 TRUNCATE XDET (A—T 4 Rr—% -/ —F)

postgres=> TRUNCATE TABLE dist2 ;
TRUNCATE TABLE

Bl 49 MEDEFTAS (T—h— -+ /— F#1 T log_statement="all’{gEN O %)
LOG: statement: TRUNCATE TABLE public.dist2_102111 GASCADE

3.3.3 ANALYZE XX / VACUUM X

A—F 4 R—% - J—FOF—TILIK LT ANALYZE X&EFTTHE. T—h— -/
—RFOT—TINIZx L TH ANALYZE XMWEFTSINFT, VACUUM XL REDEN T4
YET,

# 50 ANALYZE XD=EIT (A—T4R—%2+/—F)

postgres=> ANALYZE distl ;
ANALYZE

#l 51 RERDEITOY (T—HhH— - /— F#1 T log_statement="all'{gED O %)
LOG: statement: ANALYZE public.dist1_102081

3.3.4 E{TTZ7% L DML
Citus [2& VIER S W=T— T LIz L TIZRAMIZR SQL ARTTEETM, LW <D
RIS HY FT,

O TABLESAMPLE 4]
DERT—IILIZx L Tl TABLESAMPLE GpMEATEEF A SBT— JILIZIEEST
A[EETY,

$l 52 TABLESAMPLE 4]

postgres=> SELECT * FROM dist1 TABLESAMPLE SYSTEM(1) ;
ERROR: could not run distributed query which use TABLESAMPLE
HINT: Consider using an equality filter on the distributed table’ s partition

column.
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WITH RECURSIVE AJlEA8T— I TIIERATEEREA, SEBT—JILIZH LTI
RITTEET,

$l 53 WITH RECURSIVE 4]

postgres=> WITH RECURSIVE r AS (
SELECT * FROM dist1 WHERE c1 =1
UNION ALL
SELECT dist1.* FROM dist1, r WHERE distl.c1 = r.cl

)
SELECT * FROM r ORDER BY c1 ;

ERROR: recursive GTEs are not supported in distributed queries

O SELECT ... FOR UPDATE
DET—ITINESET—TILIZH L TIE SELECT FOR UPDATE XAERATEEH A,

$l 54 SELECT FOR UPDATE X

postgres=> SELECT * FROM dist1 WHERE c¢1 = 100 FOR UPDATE ;
ERROR: could not run distributed query with FOR UPDATE/SHARE commands
HINT: Consider using an equality filter on the distributed table’ s partition

column.

EELUTOEENTRTERL TLVSI5EIZIE SELECT FOR UPDATE X #E{TTZE
F9,

o DET—TNEN—T4232 - T—TIELTHER

o NHMF—EN—T 4L aLIN—H

o NHF—ITHT SFMER (WHERE HEF—=(E)

O a—Al - FT—JILEDHKEE
A—F4F%—4% - /—FRIZEREShFO—AL - T—TLE. PBT—TLIIEETE
FHA
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#l 55 A—AHI - F—TILESBERT—TILDES

postgres=> CREATE TABLE locall(c1 INT PRIMARY KEY, c2 VARCHAR(10)) ;

CREATE TABLE
postgres=> SELECT d.* FROM dist1 d INNER JOIN locall | ON d.c1 = |.c1 ;
ERROR: relation locall is not distributed

f=ELA—AhlL s T—TILEHSTHITY—IbtT B ETEITTEDRELSIICHYET,

#l 56 A—AHIL - T—TILESET—TILORE (HTH/ T 1—ib)

postgres=> SELECT d.* FROM dist1 d INNER JOIN (SELECT * FROM locall) | ON d.cl
= l.cl ;
¢l | ¢2 | o1 | @2
31 | datal | 31 | locall
35 | datal | 35 | locall
KLKLATF A

O #EEy7oT)—

DET—TITE, HEY TV T —ORERICHERMNHY £ . GROUP BY AIzftbH
HOEEBEHRIERERTEEF LA, GROUP BY AIDRERLHHHZETHL—HHIRINHY F
ER

#l 57 EEAY T/ T —
postgres=> SELECT c¢1, c2 FROM dist1 d1 WHERE
d1.c1 = (SELECT max(c1) FROM dist1 d2 WHERE d1.c¢1 = d2.c1) ;

ERROR: cannot push down this subquery
DETAIL: Aggregates without group by are currently unsupported when a subquery

references a column from another query

O GROUPING SETS 4
ST —TJILIZx L TlX GROUPING SETS 4], CUBE ). ROLLUP AI3ETTEE

‘A, SBT—TJILICIZEFTAEETT .
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$l 58 GROUPING SETS 4]

postgres=> SELECT c¢1, ¢2, SUM(c3) FROM dist1 GROUP BY GROUPING SETS ((c1),
(c2), 0)

ERROR: could not run distributed query with GROUPING SETS, CUBE, or ROLLUP
HINT: Consider using an equality filter on the distributed table's partition

column.

O PARTITION BY 4]

BT — T ILICx LT PARTITION BY AIZHEBF—Z2EF LR\ 1 > FOBRIEEST

TEFEEA, SBT—TJILIZIZETAEETT,

fl 59 PARTITION BY 4]

postgres=> SELECT c1, RANK() OVER (PARTITION BY c2) FROM distl ;

ERROR: could not run distributed query because the window function that is
used cannot be pushed down

HINT: Window functions are supported in two ways. Either add an equality
filter on the distributed tables’ partition column or use the window functions
with a PARTITION BY clause containing the distribution column

O INSERT ON CONFLICT X

8T — T ILTIE INSERT ON CONFLICT X[EHHR— SN TWWETH, 58 F—%

BHITH_ELEFTEEREA. SEBT—TILTRIDOHREHY FEA,

$ 60 INSERT ON CONFLICT X

postgres=> INSERT INTO dist1 VALUES (100, 'conflict’) ON CONFLICT ON CONSTRAINT
dist1_pkey DO UPDATE SET c2=' update’

INSERT 0 1

postgres=> INSERT INTO dist1 VALUES (100, 'conflict’) ON CONFLICT ON CONSTRAINT
dist1_pkey DO UPDATE SET c1=0 ;

ERROR: modifying the partition value of rows is not allowed
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O EXPLAIN ANALYZE X
NTPERENMITHATYT A, EXF—HMAEE SN2 T— T I/LIZx L T EXPLAIN
ANALYZE XZERT$HEIFT—ARTEINFET . RRICE T2 FBMEIIFET,

$l 61 EXPLAIN ANALYZE X

postgres=> EXPLAIN ANALYZE INSERT INTO dist1 VALUES (0, 'data0’) ;

WARNING: duplicate key value violates unique constraint “distl_pkey_102282"
DETAIL: Key (c1)=(0) already exists

WARNING: duplicate key value violates unique constraint “dist1_pkey 102282"
DETAIL: Key (c1)=(0) already exists

WARNING: could not commit transaction for shard 102282 on any active node

ERROR: could not commit transaction on any active node

335 tyiay

A—FT4F—3 -/ —F&T—hh—+/—FEDEYLIVITDWTHRIELE L, T
THILFRETESQLXN T VRS HT—h—+ /—FDT—TILEMIZEY 3>
EFHICHERL. SQLXAZETTHEUHMLTUVET, axo 3> - T—ILOEREIXIT
PRTWEWEDITY,, NFTA—F—FTERTELIMNIDVTIIREIETT

UTFlEa—T43+*—% - /—FT ISELECT COUNT(*) FROM distl] XZ%ZE{TL 115
0045 TY (/85 A—% —log _connections. log_disconnections # on [ZHEE L TLVE
F)o 3DDHY—/3— - TOER (4861, 4856, 4858) H\iE#E. SQL XDE{T. UIEiE=
TLTWB I ERDAMYET,
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[4861] LOG: connection received: host=192.168.1. 101 port=41708

[4861] LOG: connection authorized: user=demo database=postgres

[4858] LOG: connection received: host=192.168.1. 101 port=41704

[4858] LOG: connection authorized: user=demo database=postgres

[4861] LOG: statement: COPY (SELECT count (*) AS count FROM dist1_102227 dist1
WHERE true) TO STDOUT

[4856] LOG: connection received: host=192.168.1. 101 port=41700

[4856] LOG: connection authorized: user=demo database=postgres

[4856] LOG: statement: COPY (SELECT count (*) AS count FROM dist1_102223 dist1
WHERE true) TO STDOUT

[4858] LOG: statement: COPY (SELECT count (*) AS count FROM dist1_102225 dist1
WHERE true) TO STDOUT

[4861]  LOG: disconnection:  session time: 0:00:00.059 user=demo
database=postgres host=192. 168. 1. 101 port=41708
[4856]  LOG: disconnection:  session time: 0:00:00.053 user=demo
database=postgres host=192.168. 1. 101 port=41700
[4858]  LOG: disconnection:  session time: 0:00:00.061 user=demo

database=postgres host=192.168. 1. 101 port=41704

3.3.6 AY

A—T 4 *—4A + / — K T/NT A*—~A —citus.log_remote_commands % on IZRET %
E.T—h—+/—FTEAINS SQLXABTIZEAINET, COINTA—F2—D
T 74 MEIX off TY

#l 63 A DHARTE

postgres=> SET citus. log_remote_commands = on ;
SET
postgres=> SELECT COUNT (%) FROM distl ;

count

1000000

(1 row)
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LOG: statement: SELECT COUNT (*) FROM distl ;

LOG: issuing COPY (SELECT count(x) AS count FROM dist1_102280 dist1 WHERE
true) TO STDOUT

DETAIL: on server rel74-1:5001

STATEMENT: SELECT COUNT (x) FROM dist1 ;

LOG: issuing COPY (SELECT count(x) AS count FROM dist1_102285 dist1 WHERE
true) TO STDOUT

DETAIL: on server rel74-1:5003

STATEMENT: SELECT COUNT (x) FROM dist1 ;

KA EE>

3.3.7 £Oth

F—JIEEITET S SQL XML T—H— / — RIZEELER A, I—T 1 R—4 -
/ — KT CREATE USER X*> CREATE DATABASE X# %179 4%¢&. 7—hH—+/—F
THRBOBENDETHEEVNS A vE—SAEAIhET,

#l 65 A —Y—DEREK (A—FT14H—% -/ —F)

postgres=f ¢

NOTICE: not propagating CREATE ROLE/USER commands to worker nodes

HINT: Connect to worker nodes directly to manually create all necessary users
and roles.

CREATE ROLE
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3.4 EFRLEBEDHFE

341 7—h— -/ — FELEEBOBE
3EDT—h—-/—KD56, 1AZELELTEEERILEL. UFTOF—T LD
BEETLE LT,

£ 12 RIEAFET—TIL

FT—JILE | EE = 5 — (citus.shard_replication_factor)
distl DET—TIL |2

dist2 PEBT—TI |1

refl sET—JIL

O SELECT X®DZE{T
BE—/—FMELELTY., S5T—DEFET D distl T—TLDOBRRFHERAREISRY F
Yo FELEENHASIIGEENHYFT,

5l 66 FET—TI (25—HY)

postgres=> SELECT * FROM dist1 WHERE c1 = 1000 ;

WARNING: connection error: rel74-1:5003

DETAIL: could not connect to server: Connection refused
Is the server running on host “rel74-1" (192.168.1.101) and accepting
TCP/IP connections on port 50037

cl | ¢2
1000 | dataft
(1 row)

I S—AEFAE LA dist2 T—JILIZ WHERE GDIEEICLY . 218/ — K25EB9 3%
EIS—IZRYFET,
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Bl 67 HET—TI (E5—%L)

postgres=> SELECT * FROM dist2 WHERE c1 = 1001 ;
cl | ¢2

1001 | dataft

(1 row)

postgres=> SELECT * FROM dist2 WHERE c1 = 1002 ;

WARNING: connection error: rel74-1:5003

DETAIL: could not connect to server: Connection refused
Is the server running on host “rel74-1" (192.168.1.101) and accepting
TCP/IP connections on port 50037

ERROR: could not receive query results

SRT—JILOBREEREICITONES,

Bl 68 BBT—TILDEFER

postgres=> SELECT COUNT (x) FROM refi ;
count

O ZE#H SQL
RTNEEHT S SQLIFLET IR N ESRI IEHVEBIIS—ICHYET,
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postgres=> DELETE FROM distl ;
ERROR: connection error: rel74-1:5003

DETAIL: could not connect to server: Connection refused

Is the server running on host “rel74-1" (192.168.1.101) and accepting
TCP/IP connections on port 50037

postgres=>

postgres=> DELETE FROM dist2 ;

ERROR: connection error: rel74-1:5003

DETAIL: could not connect to server: Connection refused
Is the server running on host “rel74-1" (192.168.1.101) and accepting
TCP/IP connections on port 50037

postgres=>

postgres=> DELETE FROM refl ;

ERROR: connection error: rel74-1:5003

DETAIL: could not connect to server: Connection refused
Is the server running on host “rel74-1" (192.168.1.101) and accepting
TCP/IP connections on port 50037

3.4.2 /—FHEIBgEYINT VR
BERKEBDT—h— - /— FOBIBRAEE YN U RAEIZOVTRIELE L =,

O /— KFHI
EEMNFEE L=/ — FOBIRIE master_remove node B##ETLET, LML, EE
J—FRIZHA Tz FABEETHEEICIEFEISI—IZHYET,

#l 70 / — FHEIBRTS5—
postgres=# SELECT master_remove_node (' rel74-1", 5003) ;

ERROR: you cannot remove the primary node of a node group which has shard

placements

EE/—RIKEFETSI4H Ty FOERIEL. pg_dist_shard_placement 74 A5 %1%
RLET, /—FEUYBT-DIZ, 3ZHT 54T Y % DELETE XTHIBRLET,
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postgres=# SELECT shardid, shardstate, nodename, nodeport FROM

pg_dist_shard_placement ;

shardid | shardstate | nodename | nodeport
102152 | 1] rel74-1 | 5001
102150 | 1] rel74-1 | 5001
102149 | 1] rel74-1 | 5001
102147 | 1] rel74-1 | 5001
102151 | 1] rel74-1 | 5002
102150 | 1] rel74-1 | 5002
102148 | 1] rel74-1 | 5002
102147 | 1] rel74-1 | 5002
102152 | 1] rel74-1 | 5003
102151 | 1] rel74-1 | 5003
102149 | 1] rel74-1 | 5003
102148 | 1] rel74-1 | 5003

(12 rows)

5l 72 KFEA TPV FOHIRE / — FHIR

postgres=# DELETE FROM pg_dist_shard_placement WHERE nodeport = 5003 ;
DELETE 4

postgres=# SELECT master_remove_node (' rel74-1", 5003) ;

master_remove_node

(1 row)

O Unsox
J—RFEMNERLI=EEIZT—2D ) NT5 U X %175 BE#A rebalance_table_shards T
9, LHL DI Citus Enterprise ICOAEENS=ORIETETEFHFATLT =,
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343 A—T 4 3—4% - /—FORA%

A—F A R—4 ) — RiE1—F—hA 5D SQLXEZ (HF T BE—DA VR VR TT,
CDEHELTHELI—Y— - FTYr—2 3 UhEIELET, Citus Data TIER k1J—
SUH L TYT—a VIS REY I TEESTRRIET AT EEHBLTLET, X
R)—S25 LTV —S30DRB N A VAR B VRITHRERD SQL X THNIE,
J—h—-/—ROF—R5RATHIENTEET,

B5a3—F4r—4%-/—FOAAH%

_ Coordinator Node Worker Node
Client
. (Primary)
Read/Write
Streamin
g Worker Node
Replication
Client Coordinator Node Worker Node
Read Only (Standby)

Bl 73 AR)—=3S25-LTNV5—LabBBORERVN, A VREVADD
postgres=> SELECT COUNT (*) FROM dist1 ;
count

1000000

(1 row)

postgres=> INSERT INTO dist1 VALUES (0, 'replica’) :
ERROR: writing to worker nodes is not currently allowed
DETAIL: the database is in recovery mode
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3.5 HEBL DIESE

Citus 7.5 41 VR b—)LBF & 2 A BRI BAMLICRRBKR % Citus Data #HICERELFET, T
— 4 D#R#%lE Citus Maintenance Daemon A+ AMEITL., cURLDS A TS5 1 BEH%F
FoTWETEERNBRIILUTDERTT ., ¥ = 27 ILDIChecks For Updates and Cluster
Statistics | £ Y a vICRREBIATVWET, COHERNAFT A -5 —
citus.enable_statistics_collection Z off ICERE T HZ & TEIETEET,

#51% URL: https://reports.citusdata.com/v1/usage reports

F 13 ERX1EHR (OS B8:E)

kS mEAE | Bl

ARL—TFT 125 - VRTLDIESE uname(3) | Linux

ARL—TF 42T RTLDY)—RX | uname(d) |#1 SMP Wed Oct 19 11:24:13
EDT 2016

T—XTIOF~x uname(3) | x86_64

Microsoft Windows ¥&1% Tld GetSystemInfo, GetVersionEx API > TW\E T,

& 14 EEFR (Citus BE)
ABE &%
Citus /\—< 3 U 1E#R
T—IILE
J—h—-/—F#
PDI3RE—-HA4X
J—FK - A35F—4 pg_dist_node_metadata 14 B45 OREH

BEIS—AREETHIEUTOOITAHASAETS,

Bl 74 EETS—- 0T
WARNING: Sending HTTP request failed.

HINT: Error code: Timeout was reached.
CONTEXT: Citus maintenance daemon for database 13212 user 10

© 2018 Hewlett-Packard Enterprise Japan Co, Ltd. -


https://reports.citusdata.com/v1/usage_reports

—

Hewlett Packard
Enterprise

S$%(ZL71- URL

AEHDERICIE, LTFOURLZ5EICLEL,

e C(Citus Data
https://www.citusdata.com/
e Citus FF¥a A2 b
https://docs.citusdata.com/en/v7.4/index.html
e GitHub
https://github.com/citusdata/citus
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