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2ndQuadrant
PostgreSQL

 spojeni vs. procesy v PostgreSQL
- vyuziti zdroju
- vyhody, nevyhody, omezeni
» paralelizace dotazu v PostgreSQL 9.6

— princip paralelizace
- paralelizované operace, omezeni

- par benchmarku pro ilustraci
« PostgreSQL 10 (a dal)
- vyhled do budoucnosti
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Spojeni vs. procesy
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e spojeni se mapuji na procesy 1:1
- uzivatel otevre spojeni (TCP/IP, socket, ...)
- “postmaster” udela fork() a vytvori “backend”
- kazdy “backend” se stara o jediné DB spojeni
« “backend” je proces na urovni OS
- SELECT pg backend pid() ;
- zadneé forkovani (pred 9.6)

- zadné thready (bez zamykani lokalnich objektu)
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Spojeni vs. procesy
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* 1:1 mapovani (jedno spojeni - jeden proces)
- minimalni overhead, idealni pro OLTP aplikace

- zpracovani par radek — paralelizovat [ze jen malou cast exekuce
dotazu (Amdahlav zakon)
* néktere DB maji sdilené procesy
- jeden “sdileny backend” obsluhuje vice spojeni / sessions
- resi casté odpojovani/pripojovani, mnoho soucasnych spojeni, ...
- v PostgreSQL resi connection pooling (pgBouncer, ...)
- tento typ paralelismu neni predmeétem prednasky
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Dotazy vs. zdroje
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 OLTP aplikace

- jednoduché dotazy, zpracovani minima dat

- pocet spojeni > pocet CPU / disku / ...

- zdroje se saturuji (pridate CPU/disky - vyssi vykon)
* OLAP aplikace

- slozitejsi dotazy, velke objemy dat

- spojeni je typicky méne nez CPU / disku

- pri 1:1 mapovani se zdroje nesaturuji (pridani HW

nepomuze)
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Dotazy vs. zdroje
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 OLTP aplikace

- jednoduché dotazy, zpracovani minima dat

- pocet spojeni > pocet CPU / disku / ...

- zdroje se saturuji (pridate CPU/disky - vyssi vykon)
* OLAP aplikace « PostgreSQL 9.6

- slozitejsi dotazy, velke objemy dat

- spojeni je typicky méne nez CPU / disku

- pri 1:1 mapovani se zdroje nesaturuji (pridani HW

nepomuze)
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UmoZnit dotazum vyuzit vice zdroju.

Primarne CPU, do jisté miry 1/O.
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Paralelni dotazy
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EXPLAIN SELECT * FROM accounts WHERE filler LIKE '%x%';

QUERY PLAN

Gather (cost=1000.00..217018.43 rows=1 width=97)
Workers Planned: 2
-> Parallel Seq Scan on accounts (cost=0.00..216018.33 ...)
Filter: (filler ~~ '"$x%'::text)

(4 rows)

* Gather
- nastartuje “pracovni” procesy, prijima od nich vysledky

- pocet workeru je omezen (celkovy / per Gather) - pool procesu
- nékde pod nim musi byt “parallel sequential scan”
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Paralelni dotazy nesmi ...
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bézet v SERIALIZABLE modu
volat funkce oznacené jako PARALLEL UNSAFE
 zapisovat do databaze / zamykat radky

« byt “suspendovatelne”

- pozastaveni dotazu, exekuce jiného
~ DECLARE CURSOR

- FOR smycky v PL/pgSQL
« bézet v ramci jiného (jiz paralelniho) dotazu
- dotaz z funkce volané z paralelniho dotazu, apod.
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Driving Table
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 partitioning parallelism
- data se rozdeli na mensi casti
- worker procesy zpracovavaji casti
* nesouvisi s (deklarativnim) partitioningem
* resi se dynamicky pri cteni dat z tabulky
- aktualné pouze pro Sequential Scan

- worker procesy se stridaji ve cteni bloku
- planuje se Bitmap Heap Scan
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PostgreSQL 9.6
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* scans (driver table)
- Parallel Sequential Scan
- 10: Bitmap Index Scan

* joins (inner - driver table, outer - cokoliv parallel safe)
- Nested Loop

- Hash Join (10: sdilena hash tabulka)
- 10: Merge Join?
e aggregation
- rozdéleno na dva kroky (partial + gather + finalize)
- agregacni funkce musi podporovat (vetsina built-in funkci je OK)
- vyjimkou ordered set aggregates (e.g. percentily) a GROUPING SETs
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Priklad (Agregace)
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SELECT max (value) FROM bigtable;

QUERY PLAN
Aggregate
-> Seqg Scan on bigtable
(2 rows)

QUERY PLAN
Finalize Aggregate
-> Gather
Workers Planned: 4
-> Partial Aggregate
-> Parallel Seqg Scan on randomintegers
(5 rows)
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L
+ Priklad (Agregace + Join)
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SELECT count (*) FROM pgbench accounts a, pgbench branches b
WHERE a.bid = b.bid;

QUERY PLAN
Aggregate
-> Hash Join

Hash Cond: (a.bid = b.bid)

-> Seg Scan on pgbench accounts a

-> Hash

-> Seq Scan on pgbench branches b

(6 rows)
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L
+ Priklad (Agregace + Join)
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SELECT count (*) FROM pgbench accounts a, pgbench branches b
WHERE a.bid = b.bid;

QUERY PLAN
Finalize Aggregate
-> Gather
Number of Workers: 5
-> Partial Aggregate
-> Hash Join
Hash Cond: (a.bid = b.bid)
-> Parallel Seq Scan on pgbench accounts a
—-> Hash
-> Seg Scan on pgbench branches b
(9 rows)
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http://rhaas.blogspot.cz/2016/04/postgresql-96-with-parallel-query-vs.html
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Otazky?
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