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Tabelas gigantes

CREATE TABLE temperature (
id BIGSERIAL PRIMARY KEY NOT NULL,
city_id INT NOT NULL,
timestamp TIMESTAMP NOT NULL,
temp DECIMAL(5,2) NOT NULL

);

92233720368547758078 bytes

4 bytes

8 bytes

10 bytes

5.561 municípios

● 1 ano de amostras a cada segundo: 31.536.000
● BIGINT / (31536000 x 5561)  →  52 milhões de anos
● 31536000 x 5561 x 30 bytes →  4.8 TB ( + indexes)

Imagem: https://pt.wikipedia.org/wiki/Ficheiro:Mapa_do_Brasil_com_a_Bandeira_Nacional.png
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Partitioning in PostgreSQL

● Até a versão 9.6:

○ table inheritance

○ UNION ALL view
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Partitioning via table inheritance

CREATE TABLE temperature (
id BIGSERIAL PRIMARY KEY NOT NULL,
city_id INT NOT NULL,
timestamp TIMESTAMP NOT NULL,
temp DECIMAL(5,2) NOT NULL

);

mast
er

CREATE TABLE temperature_201901 (CHECK (timestamp >= DATE '2019-01-01' AND 
timestamp <= DATE '2019-01-31')) INHERITS (temperature);

CREATE TABLE temperature_201902 (CHECK (timestamp >= DATE '2019-02-01' AND 
timestamp <= DATE '2019-02-28')) INHERITS (temperature);

CREATE TABLE temperature_201903 (CHECK (timestamp >= DATE '2019-03-01' AND 
timestamp <= DATE '2019-03-31')) INHERITS (temperature);

child

range
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Partitioning via table inheritance: triggers!
CREATE OR REPLACE FUNCTION temperature_insert_trigger()
RETURNS TRIGGER AS $$
BEGIN
    IF ( NEW.timestamp >= DATE '2019-01-01' AND NEW.timestamp < DATE '2019-01-31' ) 
THEN INSERT INTO temperature_201901 VALUES (NEW.*);
    ELSIF ( NEW.timestamp >= DATE '2019-02-01' AND NEW.timestamp < DATE '2019-02-28' 
) THEN INSERT INTO temperature_201902 VALUES (NEW.*);
    ELSIF ( NEW.timestamp >= DATE '2019-03-01' AND NEW.timestamp < DATE '2019-03-31' 
) THEN INSERT INTO temperature_201903 VALUES (NEW.*);
    ELSE RAISE EXCEPTION 'Date out of range!';
    END IF;
    RETURN NULL;
END;
$$
LANGUAGE plpgsql;
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Partitioning via table inheritance: triggers!

CREATE TRIGGER insert_temperature_trigger
    BEFORE INSERT ON temperature
    FOR EACH ROW EXECUTE PROCEDURE temperature_insert_trigger();



© 2019 Percona7

Partitioning via table inheritance

INSERT INTO temperature (city_id, timestamp, temp)
    VALUES (247, '2019-03-27 19:10:22', 40.0);

temperature

temperature_201903
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Partitioning via UNION ALL view

CREATE VIEW temperature AS
    SELECT * FROM temperature_201901 UNION ALL
    SELECT * FROM temperature_201902 UNION ALL
    SELECT * FROM temperature_201903
);
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Partitioning in PostgreSQL

● Versão 10:

○ table inheritance

○ declarative partitioning

CREATE TABLE temperature (
id BIGSERIAL NOT NULL,
city_id INT NOT NULL,
timestamp TIMESTAMP NOT NULL,
temp DECIMAL(5,2) NOT NULL

) PARTITION BY RANGE (timestamp);

CREATE TABLE temperature_201901 PARTITION OF temperature FOR VALUES FROM ('2019-01-01') TO ('2019-01-31');

CREATE TABLE temperature_201902 PARTITION OF temperature FOR VALUES FROM ('2019-02-01') TO ('2019-02-28')
    TABLESPACE tbsp02;

CREATE TABLE temperature_201902 PARTITION OF temperature FOR VALUES FROM ('2019-02-01') TO ('2019-02-28')
    PARTITION BY RANGE (city_id);
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Partitioning in PostgreSQL

● Versão 11:

○ Melhorias nas funcionalidades de particionamento declarativo:
■ partitioning by hash 
■ default partition
■ UK + CREATE INDEX "replicado" em todas as partições
■ Foreign Key support
■ UPDATE "atravessando" partições distintas
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Foreign Data Wrapper (FDW)

currenciescurrencies

US$ = R$ 3,89

maincurdb01 invdb23

investments
US$ = R$ 3,89
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postgres_fdw

CREATE EXTENSION postgres_fdw;

CREATE USER fdw_user WITH ENCRYPTED PASSWORD 'secret';

GRANT SELECT ON TABLE currencies TO fdw_user;

GRANT USAGE ON FOREIGN DATA WRAPPER postgres_fdw to app_user;

CREATE SERVER maincurr FOREIGN DATA WRAPPER postgres_fdw
    OPTIONS (dbname 'postgres', host 'maincurdb01', port '5432');

CREATE USER MAPPING for app_user SERVER maincurr 
    OPTIONS (user 'fdw_user', password 'secret'); 

CREATE FOREIGN TABLE currencies (id int, currency …) SERVER maincurr
    OPTIONS (schema name 'public', table_name 'currencies');  

sourc
e

destin
ation
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Partitioning + FDW = Sharding!

CREATE TABLE temperature_201904 PARTITION OF 
temperature
    FOR VALUES FROM ('2019-04-01') TO ('2019-04-30')
    SERVER remoteserver01;

CREATE TABLE temperature_201904 (
id BIGSERIAL NOT NULL,
city_id INT NOT NULL,
timestamp TIMESTAMP NOT NULL,
temp DECIMAL(5,2) NOT NULL

);

remo
te

serve
r

local

serve
r
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Scaling … up … out
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Improvements in postgres_fdw
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Optimization of remote query

. . . 
   ->  Nested Loop  (cost=100.00..798.33 rows=2844 width=0)
     Join Filter: ((emp.sal > (salgrade.losal)::double precision) AND (emp.sal < 
(salgrade.hisal)::double precision)) ->  Foreign Scan on public.emp  (cost=100.00..186.80 
rows=2560 width=8)
           Output: emp.empno, emp.ename, emp.job, emp.mgr, emp.hiredate, emp.sal, 
emp.comm, emp.deptno
           Remote SQL: SELECT sal FROM public.emp
     ->  Materialize  (cost=0.00..35.55 rows=10 width=8)
           Output: salgrade.losal, salgrade.hisal
           ->  Seq Scan on public.salgrade  (cost=0.00..35.50 rows=10 width=8)
                 Output: salgrade.losal, salgrade.hisal
                 Filter: (salgrade.grade = 4)
. . .
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Remote writable

. . .
   Remote SQL: UPDATE public.emp SET sal = $2 WHERE ctid = $1
   ->  Nested Loop  (cost=100.00..300.71 rows=669 width=118)
     Output: emp.empno, emp.ename, emp.job, emp.mgr, emp.hiredate, (emp.sal * 
'1.1'::double precision), emp.comm, emp.deptno, emp.ctid, salgrade.ctid
     Join Filter: ((emp.sal > (salgrade.losal)::double precision) AND (emp.sal < 
(salgrade.hisal)::double precision)) ->  Foreign Scan on public.emp  (cost=100.00..128.06 
rows=602 width=112)
           Output: emp.empno, emp.ename, emp.job, emp.mgr, emp.hiredate, emp.sal, 
emp.comm, emp.deptno, emp.ctid
...
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Operator and function push down

 Foreign Scan  (cost=137.63..186.06 rows=1 width=8)
   Output: (avg(emp.sal))
   Relations: Aggregate on (public.emp)
   Remote SQL: SELECT avg(sal) FROM public.emp WHERE ((sal > $1::integer))
   InitPlan 1 (returns $0)
 ->  Seq Scan on public.salgrade  (cost=0.00..35.50 rows=10 width=4)
       Output: salgrade.losal
       Filter: (salgrade.grade = 4)
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Join push down

Foreign Scan  (cost=100.56..194.84 rows=1 width=8)
   Output: (count(*))
   Relations: Aggregate on ((public.emp) INNER JOIN (public.dept))
   Remote SQL: SELECT count(*) FROM (public.emp r1 INNER JOIN public.dept r2 
ON (((r2.deptno = 10)) AND ((r1.deptno = 10))))
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Predicate push down

Foreign Scan  (cost=100.56..194.84 rows=1 width=8)
   Output: (count(*))
   Relations: Aggregate on ((public.emp) INNER JOIN (public.dept))
   Remote SQL: SELECT count(*) FROM (public.emp r1 INNER JOIN public.dept r2 
ON (((r2.deptno = 10)) AND ((r1.deptno = 10))))
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Aggregate push down

postgres=# explain verbose select deptno,count(*) from emp group by deptno;
                        QUERY PLAN
------------------------------------------------------------------
 Foreign Scan  (cost=114.62..159.88 rows=200 width=12)
   Output: deptno, (count(*))
   Relations: Aggregate on (public.emp)
   Remote SQL: SELECT deptno, count(*) FROM public.emp GROUP BY 1
(4 rows)
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