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CitusZRfg 5RIE

m SR
‘/ i HTJ‘ i&:ﬂ% éj\ *ﬁ & select c.age,count(*)
f | der o,
‘/ g%HF EZ}EH Master v:ﬂ;:;i;;ég%c
group by c.age

order by count(¥) desc;

. i&*}%‘ éj\ﬁ‘ SELECT c.age, count(*) AS count
N FROM (sale_order_102073 0 IOIN
\/ 7] )}l‘% customer_102081 c ON ((o.cid = c.cid)))
WHERE true GROUP BY c.age

» hash - 7
> a ppend / Worker 1 \ f Worker 2 \
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*)
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SER-EER

B Fr #sale_order

create table sale_order(oid int PRIMARY KEY,cid int,other text);
citus.shard_replication_factor=1;//7] 4, ERIA N1
set citus.shard_count =8;

TCHE
» pg_dist_partition
» pg_dist_shard
» pg_dist_shard placement

/[oid{E N7y v 51, ERIN I3 Fi 73 9hash

select create_distributed_table('sale_order’, 'oid');

)@t =% F customer

create table customer(cid int,age int,other text); 1. 7F S worker I Al 43 B
select create_reference_table('customer’); 2. LR

DTk

PostgreSCL 2
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TTEEE- pg dist partition
43 Fir #sale_order

postgres=# select * from pg_dist_partition where logicalrelid='sale_order'::regclass;
- RECORD 1 ]+

logicalrelid | saIe_W
partmethod | h

partkey | {VAR :varno 1 :varattno 1 :vartype 23 :vartypmod -1 :varcollid O :varlevelsup 0 :varnoold
1 :varoattno 1 :location -1}
colocationid | 24
repmodel | c

Z 2% 3R customer

postgres=# select * from pg_dist_partition where logicalrelid='customer'::regclass;
logicalrelid | partmethod | partkey | colocationid | repmodel

4 4 4 4
T T T T

RSN LT B

customer | n | | 9|t

DT Al
(1 row) none, A RS H R ! [T
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TTEUE- pg dist shard

77 i #sale_order

postgres=# select * from pg_dist_shard where logicalrelid = 'sale_order"::regclass;

logicalrelid | shardid | shardstorage | shardminvalue | shardmaxvalue
-------------- S,

sale_order | 105007 |t | 1610612736 | 2147483647 o

sale_order | 105006 | t | 1073741824 | 1610612735 5E X873 % L T hash i [#] 1
sale_order 105005 | t | 536870912 | 1073741823

sale_order | 105004 | t | O | 536870911

sale_order | 105003 |t | -536870912 | -1

sale_order | 105002 | t | -1073741824 | -536870913

sale_order 105001 | t | -1610612736 |-1073741825

sale_order | 105000 | t | -2147483648 | -1610612737

(8 rows)

Zx 2 K customer

postgres=# select * from pg_dist_shard where logicalrelid = 'customer'::regclegis
logicalrelid | shardid | shardstorage | shardminvalue | shardmaxvalue @%%Rﬁl/l\ﬁj\ﬁf
-------------- S RS S SRR EE——

customer | 104999 | t | | ' ‘ "_wifi

( 1 rOW) PostgreSCL )
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... JUfE-pg_dist_shard_placement

postgres=# select * from pg_dist_shard_placement where shardid in (select shardid from

pg_dist_shard where logicalrelid = 'sale_order'::regclass);
shardid | shardstate | shardlength | nodename | nodeport | placementid
--------- |
105007 | 0 | /var/run/postgresql | 60002 | 3010
105006 | 0 | /var/run/postgresql | 60001 | 3009 %X8/I\§J\PF%E worker | E/\Jéj\q!ﬁ }
105005 | 0 | /var/run/postgresql | 60002 | 3008
105004 | 0 | /var/run/postgresql | 60001 | 3007
105003 | 0 | /var/run/postgresql | 60002 | 3006
105002 | 0 | /var/run/postgresql | 60001 | 3005
105001 | 0 | /var/run/postgresql | 60002 | 3004
105000 | 0 | /var/run/postgresql | 60001 | 3003
(8 rows)

Z2% R customer

postgres=# select * from pg_dist_shard_placement where shardid in (select shardid from
pg_dist_shard where logicalrelid = 'customer'::regclass);

shardid | shardstate | shardlength | nodename | nodeport | placementid %%%%%E/l\workeriﬁl/l\glﬂli W

--------- e,
104999 | 1] 0 | /var/run/postgresql | 60002 | 3002

104999 | 1] 0 | /var/run/postgresql | 60001 | 3001 : ,Tmiﬁ

(2 I’OWS) PostgreSCL 3 0
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DHEHITITX
postgres=# explain select c.age,count(*) from sale_order o,customer ¢ where o.cid=c.cid group by c.age order by count(*) desc;
QUERY PLAN

Distributed Query into pg_merge_job_8279326
Executor: Real-Time
Task Count: 8

AN
Tasks Shown: One of 8 %E I WorkerJ:% g ;Fc
-> Task

Node: host=/var/run/postgresql port=60001 dbname=Ima
-> HashAggregate (cost=316.75..318.75 rows=200 width=12)

Group Key: c.age
-> Merge Join (cost=166.75..280.75 rows=7200 width=4)
Merge Cond: (o.cid = c.cid)
-> Sort (cost=83.37..86.37 rows=1200 width=4)
Sort Key: o.cid
-> Seq Scan on sale_order_105000 o (cost=0.00..22.00 rows=1200 width=4)
-> Sort (cost=83.37..86.37 rows=1200 width=8)
Sort Key: c.cid
-> Seq Scan on customer_104999 c (cost=0.00..22.00 rows=1200 width=8)
Master Query
-> Sort (cost=0.00..0.00 rows=0 width=0)
Sort Key: COALESCE((pg_catalog.sum((COALESCE((pg_catalog.sum(intermediate_column_8279326_1))::bigint, '0"::bigint))))::bigint, '0"::bigint) DESC
-> HashAggregate (cost=0.00..0.00 rows=0 width=0) o
Group Key: intermediate_column_8279326 0 ?:'EmasterJ:YI:)é\

-> Seq Scan on pg_merge_job 8279326 (cost=0.00..0.00 rows=0 width=0)
(22 rows)
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— SQLPRH!-E=18)

v AFFANESEM Y Fr 22 outer join
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SQLPR!-&

B ASCRFES I B RTSQL

B A RS S wﬁTinsert .. select ]
B ‘insertinto ... select ... from ../ [ X FrAF7E B0 PR il

v FENIERAH KR DA B A SE R B &
v A iF H il Stable and volatile BRI £
v AZFFLIMIT, OFFSET, % H %, #4541, Groupingsets, DISTINCT

Stk
—1

_ NIRRT

v copyfLFinsert

v’ SELECT master_modify_multiple_shards("...") L33 7 b 58T

v’ Dblink()¥+ 73 55

VORI R (93 3R> AN HLER)

v/ SELECT create_insert_proxy_for_table(*...") (&> &) DT Al

PostgreSCL ?
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SQLBRH-DDL(1)

DROP TABLE SCHE

CREATE INDEX FE:

DROP INDEX CFF

ANALYZE T

VACUUM FE:

CREATE VIEW HE fEmasterZ< i 1) 340

LOCK HE 1EmasterA<#iLOCKF

ALTER INDEX AN

CLUSTER AN A4S fEmaster A HCLUSTERFR

ALTER TABLE 4y S Fr L AEL DI T Al

PostgreSCL =¥
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SQLPR-DDL(2)

£V¥E1: ALTERTABLER S #: UL F b
Only ADD|DROP COLUMN, SET|DROP NOT NULL, SET|DROP DEFAULT, ADD | DROP CONSTRAINT

FOREIGN KEY and TYPE subcommands are supported.

W ok VE

v DROP INDEX + CREATE INDEX/T & ALTER INDEX

v G S 1 M — R ] A AR T T

v/ J#id run_command_on_placements BRi#l, BEIELLFTA 7 A AL E I ATDDL

R
SELECT * FROM run_command_on_placements('big_tb', 'alter table %s set(fillfactor=65)');

DTk

PostgreSCL 3
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FRFREITES (1)
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DTt
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Rl . PEEFMERE

{'ﬁﬁ%ﬁﬁ%wﬂso LR B R TR, S

L

EHERmEAE (ER, HEME, HRERE \
IETE =7 s B 6 A4k (citus 8worker)

O 8T
v’ Real-time Inserts:0-50k/s HHLPG 134030
v’ Real-time Updates:0-50k/s Citus 55717  Master il BE3i 55

v" Bulk Copy:100-200k/s
u py / Citus(AfEfrsQL) 75973  citusfUiY

v" Masterless Citus:50k/s-500k/s
Citus(masterless) 20w+ 45 AT ASFHEAH (8worker
H L LIS 4F)

Sk

v' https://docs.citusdata.com/en/v6.1/performance/scaling_data_ingestion.html

v http://blog.chinaunix.net/xmlrpc.php?r=blog/article&uid=20726500&id=5761214

v http://blog.chinaunix.net/xmlrpc.php?r=blog/article&uid=20726500&id=5761937 : (7l
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A T BRI R

W L E RGOSR R A B R
pg_get _dist_shard_placement()

WS4 A LE SR > 25 YRR [F] 2D il 45 1) BR AT

create_sync_trigger_for_table()

DIz
PostgreSQL 2



PGConf.CN 2017

@ 2017 PostgresKH&

pgbouncelJ1E H:
1.BEH & A worker [P 3 & 35
2.5 Fworkeri%
3. bt K=

PostgreSQL

PostereSQL PostereSQL




2017 PostgresKR& PGConf.CN 2017

oy

7MT |

ER
m POC/E N

1master+8worker: 16C/128GB/3000GB SSD
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HE 4R - DDL

B FH&Pworker F#EEIATDDL - run_command_on_workers ()

SELECT * FROM run_command_on_workers('alter system set log_statement=5SmodSS')
B EHN A EHEERATDDL- run_command_on_placements()
SELECT * FROM run_command_on_placements('big_tb', 'alter table %s set(fillfactor=65)")

B ERAN A ERHEEITDML - master_modify_multiple_shards()

SELECT master_modify_multiple_shards(
'DELETE FROM customer_delete_protocol WHERE c_custkey > 500 AND c_custkey < 500')

DTk

PostgreSCL 2
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HE4EP -RREARZE

B 2 B Fr R & P worker K AE T, 1] Bt S EiZworker 11
REE W . B cituse1E RSt F£pg_dist_shard_placement
WA A R IRES.

W22 A A 3R A R A

select * from pg_dist_shard placement where shardstate <> 1

W 2RI R BIA R E R

master_copy_shard_placement()

select master_copy_shard_placement(102178,'/tmp',60002,'/tmp',60003)

AT P A AEA, B LA bl ® Dy
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ANANEANERNY

HE%ER — 2PCRREFSHINIE

CitusXT DL N 5 FEER/E R H 2PCAR PR 55— 8%, 2PCHhig KA W & 7=k R 4%
DDL

copy
22 R W

master_modify_multiple_shards()%

RO F5 BRI

WARNING: terminating connection due to administrator command
WARNING: failed to commit transaction on 10.37.2.181:54323
WARNING: failed to roll back prepared transaction 'citus_0_ 23473 4'
HINT: Run "COMMIT PREPARED ‘citus_0_23473_4" on 10.37.2.181:54323

R F5 B EE

select recover_prepared_transactions(); : (7 Al

PostgreSCL 3
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B CitusXT & N2PCEH 55 )RR AR IC X 3 R G K pg_dist_transaction, X il 2 & £ 2PC
MARA, BOHIFBZAAREK. 72 HPATLLTFSQLiE E pg_dist_transaction.

select recover_prepared_transactions()

B 6.1xPARTRRAS, f77ELL Tbug, 50048 H mhRA
v’ https://github.com/citusdata/citus_docs/issues/417
v’ https://github.com/citusdata/citus/pull/1505

v’ https://github.com/citusdata/citus/issues/1614

DTk

PostgreSCL 2
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HE4ER -3

1. ¥4I FEworker
master_add_node()
master_remove_node()

2. TR
copy

3. Fahiethn hfv Bocdids
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BRI AR

B master(real-time)#|workerF] [F) 551432, pgbouncerBRAic %% B2 AT & B 4,
SHHE AR R JFEBH M

log_connections =0
log_disconnections =0

B master(real-time) <= [8] 6] @ K & Flworker 135 K iZER:, BRI Funix B 71
backlogi®# 81k, master i fil¥) postgres H & W & W K IR & i%42 A ) 5 &

could not connect to server: Resource temporarily unavailable

filR L I
1. echo 2048 > /proc/sys/net/core/somaxconn
2. 1IkE§ngbouncerEl’JI|sten backlog

3. 8 it pgbouncer (i i -R A1) 76 4% 5 5 TEK) D7l

PostgreSCL 2
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