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[lpoBepeHHbIN MeToq

CEeKLMOHNPOBaHUA
(PostgreSQL <= 9.6)
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BO3MOXXHOCTU
PostgreSQL 10
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create table test (id int not null, value float8)
partition by range (id);

create table test_1 partition of test
for values from (1) to (10);

create table test_2 partition of test
for values from (10) to (20);

create table test_3 (like test);

alter table test attach partition test_3
for values from (20) to (30);



\d+ test

Partition key: RANGE (id)

Partitions: test_1 FOR VALUES FROM (1) TO (18),
test_2 FOR VALUES FROM (10) TO (20),
test_3 FOR VALUES FROM (20) TO (30)



insert into test select generate_series(1, 30, 8), random()
returning tableoid::regclass as partition, =*;

partition | id | value
___________ P T
test_1 | 1 | 6.461184393148869
test_1 | 9 | 0.972871645819396
test_2 | 17 | 6.318843736313283
test_3 | 25 | 0.737302441615611

(4 rows)



alter table test detach partition test_2;
alter table test detach partition test_3;

insert into test_2 select * from test_3;
drop table test_3;

alter table test attach partition test_2
for values from (10) to (30);

\d+ test
Partition key: RANGE (id)

Partitions: test_1 FOR VALUES FROM (1) TO (10),
test_2 FOR VALUES FROM (10) TO (30)



insert into test values(100, 0);
ERROR: no partition of relation "test" found for row

create index on test (value);
ERROR: cannot create index on partitioned table "test”

insert into test values (1, @) on conflict (id)

do update set value=1;

ERROR: ON CONFLICT clause is not supported with partitioned
tables

update test set id=15 where id = 1;
ERROR: new row for relation "test_1" violates partition
constraint



create table abc (data jsonb) partition by range ((data->>'key')::int8);
ERROR: syntax error at or near "::"
LINE 1: ... abc (data jsonb) partition by range ((data->>'key')::int8);

create table abc (data jsonb) partition by range (((data->>'key')::int8));
CREATE TABLE



/* session #1 */
begin;

create table test_4 partition of test
for values from (30) to (40);

/* session #2 */
select * from test;

/* ps aux | grep postgres */
postgres: dmitry pathman [local] idle in transaction
postgres: dmitry pathman [local] SELECT waiting



https://github.com/funbringer/YCSB




[lpokaymBaem
CeKkuMoHnpoBaHue




BoamoxxHoCTK pg_pathman

HASH n RANGE cekunoHupoBaHue

OnTuMmnsauum NNaHMPOBaAHUS U UCMNOSNTHEHUSA
PartitionFilter BmecTto TpurrepoB (bbicTpbin INSERT)
ABTOMaTU4eCKoe co3faHune cekLuumn npu BCcTtaBke
[lonb3oBaTernbckne Konbekn Ha co3gaHne cekuumn
[Mopaepxka FDW-naptuymm

HebnoknpytoLiee cekLIMOHMPOBaAHME

YnooHbin API
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SELECT * FROM my_table
WHERE a >= 450 and a < 600
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explain (costs off)
select * from my_table where a >= 450 and a < 550;

QUERY PLAN

-> Seq Scan on my_table_5
Filter: (a >= 450)
-> Seq Scan on my_table_6
Filter: (a < 550)
(5 rows)



OnTuMmnsauusa ycrnoBun



SELECT * FROM my_table
WHERE a >= 450



-> Seq Scan on my_table_5
Filter: (a >= 450)
-> Seq Scan on my_table_6
Filter: (a >= 450)
-> Seq Scan on my_table_7
Filter: (a >= 450)
(9 rows)



-> Seq Scan on my_table_5
Filter: (a >= 450)
-> Seq Scan on my_table_6

-> Seq Scan on my_table_7




Append
-> Seq Scan on my_table_5
Filter: (a >= 450)
-> Seq Scan on my_table_6
-> Seq Scan on my_table_7
(7 rows)
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explain (analyze, costs off, timing off)
select * from abc join dummy using (val);

QUERY PLAN
Nested Loop (actual rows=0 loops=1)
Join Filter: (abc.val = dummy.val)
-> Append (actual rows=0 loops=1)
-> Seq Scan on abc (actual rows=0 loops=1)
-> Seq Scan on abc_1 (actual rows=0 loops=1)
-> Seq Scan on abc_2 (actual rows=0 loops=1)

-> Seq Scan on abc_99 (actual rows=0 loops=1)
-> Seq Scan on abc_100 (actual rows=0 loops=1)
-> Materialize (never executed)
-> Seq Scan on dummy (never executed)
Planning time: 17.522 ms
Execution time: 0.443 ms
(188 rows)



explain (analyze, costs off, timing off)
select * from abc join dummy using (val);

QUERY PLAN
Nested Loop (actual rows=0 loops=1)
-> Seq Scan on dummy (actual rows=5 loops=1)
-> Custom Scan (RuntimeAppend) (actual rows=0 loops=5)
Prune by: (dummy.val = abc.val)
-> Seq Scan on abc_1 (actual rows=0 loops=4)
Filter: (dummy.val = val)
-> Seq Scan on abc_2 (actual rows=0 loops=1)
Filter: (dummy.val = val)
Planning time: 6.259 ms
Execution time: 0.535 ms
(10 rows)



prepare q(int, int, int) as
select * from abc where val in (S$1, $2, $3);

explain (analyze, costs off, timing off) execute q(1, 260, 100);
QUERY PLAN
Append (actual rows=0 loops=1)
-> Seq Scan on abc_1 (actual rows=0 loops=1)
Filter: (val = ANY ('{1,200,100}'::integer[]))
-> Seq Scan on abc_2 (actual rows=0 loops=1)
Filter: (val = ANY ('{1,200,100}'::integer[]))
Planning time: 0.478 ms
Execution time: 0.053 ms
(7 rows)



prepare q(int, int, int) as
select * from abc where val in ($1, $2, $3);

explain (analyze, costs off, timing off) execute q(1, 200, 100);
QUERY PLAN
Custom Scan (RuntimeAppend) (actual rows=0 loops=1)
Prune by: (abc.val = ANY (ARRAY[S1, $2, S31]))
-> Seq Scan on abc_1 (actual rows=0 loops=1)
Filter: (val = ANY (ARRAY[S$1, $2, $31]))
-> Seq Scan on abc_2 (actual rows=0 loops=1)

Filter: (val = ANY (ARRAY[S$1, $2, $31))
Planning time: 0.365 ms

Execution time: 0.203 ms
(8 rows)



HaknagHble pacxogbl
pg_ pathman
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explain
select * from partitioned join dummy
using (id);

Planning time: 15.527 ms
Execution time: 60.136 ms

Planning time: 4.194 ms
Execution time: 0.145 ms

Planning time: 5.450 ms
Execution time: 60.7198 ms



create table test (id int8 not null);
select create_range_partitions('test', 'id', 1, 10, 1000);

select context,
pg_size pretty(used) as used,
pg _size pretty(size) as size,
Entries

from pathman_cache stats;

context | used | size | entries
-------------------------- T T S S
maintenance | 120 bytes | 56 kB | 0
partition dispatch cache | 51 kB | 52 kB | 1
partition parents cache | 93 kB | 120 kB | 1000
partition bounds cache | 133 kB | 248 kB | 1000

(4 rows)



[Tpnmepbl paboTbl C
AP]



e Kak 06beaAnHUTb HECKOMNBbKO NapTULINN?

select * from pathman_partition_list where parent = 'abc'::regclass and range_max::int <= 101;
parent | partition | parttype | expr | range_min | range_max

———————— B e S s e e e

abc | abc_1 | 2 | val |1 | 5@

abc | abc_101 | 2 | val | 5e | 101

select merge_range_partitions('abc_1', 'abc_2');

select * from pathman_partition_list where parent = 'abc'::regclass and range_max::int <= 101;
parent | partition | parttype | expr | range_min | range_max

———————— B e S s e e e

abc | abc_1 | 2 | val |1 | 101



e Kak pasgenutb 0gHy NapTULUIO HA HECKOMNbKO?

select * from pathman_partition_list where parent = 'abc'::regclass and range_max::int <= 101;
parent | partition | parttype | expr | range_min | range_max

———————— B e S s e e e

abc | abc_1 | 2 | val |1 | 101

select split_range_partition('abc_1', 50);

select * from pathman_partition_list where parent 'abc'::regclass and range_max::int <= 101;

parent | partition | parttype | expr | range_min | range_max
———————— T e Lt T TP TP
abc | abc_1 | 2 |wval |1 | 50
abc | abc_101 | 2 | val | se | 101



e EcTb rotoBasa tabnuua c AaHHbIMK, KaK caenaTb e€ napTuumen?

create table abc_attach (like abc);
insert into abc_attach values (-100), (-50);

select attach_range_partition('abc’', 'abc_attach', -100, -10);

select * from pathman_partition_list where parent = 'abc'::regclass and range min::int <= 0;
parent | partition | parttype | expr | range_min | range_max



e Kak oTKNIOUYMTL NAapTULUNIO?

select * from pathman_partition_list where parent = 'abc'::regclass and range_min::int <= 0;
parent | partition | parttype | expr | range_min | range_max

———————— e e R T e

abc | abc_attach | 2 | val | -100 | -10

select detach_range_partition('abc_attach');

'abc'::regclass and range_min::int <= 0;
range_max

select * from pathman_partition_list where parent
parent | partition | parttype | expr | range_min



CeKkymnmoHnpoBaHme no
BblIPAXXEHUIO



create table test (data jsonb not null);

select create_hash_partitions(
'test’,
'(data->>''key'')::int8"',
100) ;

insert into test

select format('{ "key": %s, "value":

i, random())::jsonb
from generate_series(1, 1E5) as 1i;

%s }',



select tableoid::regclass as partition, * from test
order by (data->>'key')::int8 asc

limit 5;

partition | data

___________ e e
test_70 | {"key": 1, "value": 0.0304744695313275}
test_26 | {"key": 2, "value": 0.54759305762127}
test_27 | {"key": 3, "value": 0.333599978126585}
test_63 | {"key": 4, "value": 0.0428675869479775}
test_88 | {"key": 5, "value": 0.225061541255042}

(5 rows)



explain (analyze, costs off, timing off)
select * from test
where (data->>'key')::int8 = 17;

QUERY PLAN
Append (actual rows=1 loops=1)
-> Seq Scan on test_20 (actual rows=1 loops=1)
Filter: (((data ->> 'key'::text))::bigint = 17)
Rows Removed by Filter: 1000
Planning time: 0.354 ms
Execution time: 1.949 ms



set pg_pathman.enable = off;

explain (analyze, costs off, timing off)
select * from test
where (data->>'key')::int8 = 17;

QUERY PLAN
Append (actual rows=1 loops=1)
[ 100 partitions... ]
Planning time: 6.867 ms
Execution time: 65.540 ms



CepebpsHasa nyna?



He Bce prepared statements oanHakoBo nonesHeol

HeT nyna coeanHeHun? Good luck with that! (npuset, PHP)
FOR EACH ROW Ttpurrepbl He HacnegyrTca OT poanTens
He paboTtatoTt primary keys (kpome Knioda CeEKLMOHNPOBAHUSA)
He pabotaet INSERT ON CONFLICT (B vanilla Toxe)

HeT mogHoro cnHTtakcuca (ectb B Postgres Pro Enterprise!)
HeT wapanHra ns kopobku (passmsaem pg_shardman)

He paboTtatoT foreign keys

(Moka 4To) HeT LIST cekunoHnpoBaHums



YTOo Mbl genaem
NPAMO cenvac?



MHOroypoBHeBO€e CEKLMOHNPOBaHNE

Y3en nnaHa gna UPDATE no knto4vy cekuMoHnpoBaHus
basoBaga nogaepxka foreign keys (npotoTtun)

LlapanHr ¢ n3bbiToyHOCTLIO (pg_shardman)

[Tooaepkka geknapatmBHoro cuHtakcuca PostgreSQL 10
CTaTtucTuka no 3anpocam (Harpyska Ha cekuum v 14)
Co3gaHne HOBbIX MHOEKCOB/TPUITEPOB Ha BCEX NMAPTULINAX



https://qithub.com/postgrespro/pg_pathman

Cnacunbo 3a BHUMmaHue!


https://github.com/postgrespro/pg_pathman

