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Jak se zmenil vykon PostgreSQL za

nekolik poslednich verzi?

7.4 vysla 2003, t. cca 10 let



(prekvapive) osidna otazka

* pbehem vyvoje se véetSinou delaji “parcialni” testy
— srovnani dvou verzi / commit(
- zameérené na konkrétni ¢ast kodu / viastnost

» komplexnégjSi benchmarky pro srovnani dvou verzi

- obtizné “zkombinovat” (rlzny hardware, ...)

 aplikacni vykon (ultimatni benchmark)
- podléha (pravidelnym) upgradum hardwaru
- rust datovych objemd, evoluce aplikace (nové ficury)



(ponekud) nefér otazka

 vyVvOj probiha oproti aktualné dostupnému hardwaru

- Kolik RAM jste meli v serveru pred 10 lety?
- Kdo z vas mél pred 10 lety SSD/NVRAM disky?
- Kdo z nas mél stroje s 8 CPU?

 nékteré rozdily jsou dusledkem téchto zmén (algoritmy)

Kazdopadne vyssi vykon na aktualnim
hardwaru je fajn ;-)



Pojdme si zabenchmarkovat!



Pokud se bojite ¢isel nebo grafu, asi byste

radsi meli odejit hned.

Bude tu spousta obojiho ...



http://blog.pgaddict.com

http://planet.postgresgl.org


http://blog.pgaddict.com/
http://planet.postgresql.org/

82,71% statistik na internetu je

vycucanych z prstu ...



... prisaham ze ty moje to nejsou!



Benchmarky (prehled)

* pghbench (TPC-B)
- “transakcni” benchmark
— operace pracuji s malymi pocCty radek (pristup pres primarni klice)

« TPC-DS (nahrada TPC-H)

- “warehouse” benchmark
- dotazy drtici spousty dat (aggregace, joiny, ROLLUP/CUBE, ...)

e fulltext benchmark (tsearch?2)

- primarné o vylepSenich GIN/GIiST indexu
- plati pro dalsi aplikace pouzivajici GIN/GIST (geo, ...)



Pouzity hardware

HP DL380 G5 (2007-2009)

e 2x Xeon E5450 (each 4 cores @ 3GHz, 12MB cache)

« 16GB RAM (FB-DIMM DDR2 667 MHz), FSB 1333 MHz
« 6x10k RAID10 (SAS) @ P400 with 512MB write cache

« S3700 100GB (SSD)

Workstation 15 (2011-2013)

e 1x15-2500k (4 cores @ 3.3 GHz, turbo 3.9 GHz, 6MB cache)
« 83GB RAM (DIMM DDR3 1333 MH2z)

« S3700 100GB (SSD)



pgbench

TPC-B “transakcni” benchmark



pgbench

« tfi velikosti datasetu
- maly (150 MB)
- stfedni (~50% RAM)
- velky (~200% RAM)

* dva mody
- read-only a read-write

 rozsah klientu (1, 2, 4, ..., 32)



pgbench

e tfi velikosti datasetu

- maly (150 MB) <— problémy se zamky, etc.
- stfedni (~50% RAM) <— CPU bound
- velky (~200% RAM) <— 1/O bound

* dva mody
- read-only a read-write

 rozsah klientu (1, 2, 4, ..., 32)



BEGIN;

UPDATE
WHERE

SELECT

UPDATE
WHERE

UPDATE
WHERE

INSERT
VALUES

END;

accounts SET abalance = abalance + :delta
aid = :aid;
abalance FROM accounts WHERE aid = :aid;

tellers SET tbalance = tbalance + :delta
tid = :tid;

branches SET bbalance = bbalance + :delta
bid = :bid;

INTO history (tid, bid, aid, delta, mtime)
(:tid, :bid, :aid, :delta, CURRENT TIMESTAMP);



pgbench / large read-only (on SSD)

HP DL380 G5 (2x Xeon E5450, 16 GB DDR2 RAM), Intel S3700 100GB SSD
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pgbench / medium read-only (SSD)
HP DL380 G5 (2x Xeon E5450, 16 GB DDR2 RAM), Intel S3700 100GB SSD
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pgbench / large read-write (SSD)
HP DL380 G5 (2x Xeon E5450, 16 GB DDR2 RAM), Intel S3700 100GB SSD
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pgbench / small read-write (SSD)
HP DL380 G5 (2x Xeon E5450, 16 GB DDR2 RAM), Intel S3700 100GB SSD
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Co rotacni disky?

6 X 10k SAS drives (RAID 10)
P400 with 512MB write cache



pgbench / large read-write (SAS)
HP DL380 G5 (2x Xeon E5450, 16 GB DDR2 RAM), 6x 10k SAS RAID10
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No a co ta 15-2500k masina?



pgbench / large read-only (Xeon vs. 15)

2x Xeon E5450 (3GHz), 16 GB DDR2 RAM, Intel S3700 100GB SSD
15-2500k (3.3 GHz), 8GB DDR3 RAM, Intel S3700 100GB SSD
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pgbench / small read-only (Xeon vs. 15)

2x Xeon E5450 (3GHz), 16 GB DDR2 RAM, Intel S3700 100GB SSD
15-2500k (3.3 GHz), 8GB DDR3 RAM, Intel S3700 100GB SSD
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pgbench / small read-write (Xeon vs. 15)

2x Xeon E5450 (3GHz), 16 GB DDR2 RAM, Intel S3700 100GB SSD
15-2500k (3.3 GHz), 8GB DDR3 RAM, Intel S3700 100GB SSD
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Legendy rikaji ze starsi verze lepe
funguji s nizSimi pametovymi limity

(shared buffers etc.)



pgbench / large read-only (15-2500)
different sizes of shared_buffers (128MB vs. 2GB)
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transactions per second vs. latence



pgbench transaction rate / 7.4 vs. 9.4

transactions per second / large read-write dataset (32 clients)
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pgbench / shrnuti

znacna vylepseni

vylepsené zamykani

- lepsi Skalovani na velke pocty jader (64 ...)
mnoho dalSich optimalizaci

- vyrazné zrychleni i na malém poctu klientt
lessons learned

- frekvence procesoru neni mira vykonu
- pocet jader neni mira vykonu



TPC-DS

“Decision Support” benchmark
(aka “Data Warehouse” benchmark)



TPC-DS

* orientovano na analytiku / warehousing
- dotazy drtici velké objemy dat (GROUP BY, JOIN)

"\ N "\ S

» definovano 99 Sablon dotazl (TPC-H jen 22)
- nektereé rozbité (pada generator)
- nekteré zatim nepodporované (ROLLUP/CUBE)
- 41 dotazu pro >=7.4
- 61 dotazl pro >= 8.4 (CTE, Window functions)



TPC-DS

 1GB and 16GB datasets (raw data)
- 1GB nedostateCny pro publikaci, 16GB je nestandardni (dle TPC)

 ale i tak je to zajimavé ...

- vetSina produkCnich databazi se vejde do 16GB
- ukazuje to trendy (do jisté miry aplikovatelné na vétsi DB)

 schéma
- viceméneé defaultni (standard compliance FTW!)
- stejné pro vSechny verze (indexy na FK/join keys, par dalSich)
- nepochybné mozno dal zoptimalizovat
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duration [seconds]
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TPC-DS / shrnuti

« vyrazne rychlejsi load dat

- VetSina casu se vytvari indexy (paralelizace, RAM)

- pokud ignorujeme VACUUM FULL (zména implementace
v 9.0)

- mirné snizeni velikosti

* vyrazne rychlejsi dotazy
- znacné zrychleni dotazl (~6x)
- SirSi pouziti indexd, index only scany



Fulltext Benchmark

testovani GIN a GiST indexu
prostrednictvim fulltextu



Fulltext benchmark

 prohledavani archivi pgsgl mailing list
- ~1M zprav, ~5GB dat

« ~33k realnych dotazl (z postgresgl.org)
- syntetické dotazy davaji cca stejne vysledky

SELECT id FROM messages
WHERE body @@ (‘high & performance’)::tsquery
ORDER BY ts_rank(body, (‘high & performance’)::tsquery)
DESC LIMIT 100;



duration [sec]

Fulltext benchmark / load
COPY / with indexes and PL/pgSQL triggers
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total runtime [sec]
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9.4 duration (relative to 9.3)

Fulltext benchmark / 9.3 vs. 9.4 (GIN fastscan)

9.4 durations, divided by 9.3 durations (e.g. 0.1 means 10x speedup)
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Fulltext / shrnuti

 GIN fastscan

- dotazy kombinujici “Casté & vzacne”

- 9.4 skenuje “vzacneé” seznam prvni

- exponencialni zrychleni pro tyto dotazy
- ... to Je celkem fajn ;-)

* jenom ~5% dotazu se zpomalilo
- vicemeéne dotazy pod 1ms (chyby mérenti)
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