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PGDAY'14 FLCEENI
RUSSIA The world’s most advanced open source database

e Tomy eCTb MHOIO NpUYUH
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PGDAY'14 FLCEENI
RUSSIA The world’s most advanced open source database

e Tomy eCTb MHOIO NpUYUH

e Ho Ha camom gene MOXHO cHYuTaThb, YTO pedb UAET O MOAAEPXKKE TPaH3aKLMii
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Cuer A
Bananc 1000 pyb
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MINGEW CnucbiBaem aeHbru co cyeta A
RUSSIA Hanprnmep nepesogum Ha cuet B

CueT A

Bananc 1000 pyb
- 100 py6
~ 200 py6

PostgreSQL-Consulting.com



Cuet A

Bananc 1000 pyb
- 100 pyb
- 200 pyb
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&

700 pyb

e U novemy?
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&

700 pyb

e U novemy?

e 3apasblii cMbica 1 apudMeTUKa
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&

700 pyb

e 1 nouemy?
e 3apasblii cMbica 1 apudMeTUKa

e [lBe onepauunm cnucaHusl He JOJXKHbI MewaTb APYr Apyry

PostgreSQL-Consulting



OuepenHOCTb BbINONHEHUS:
e -100 pybneii notom -200
e lnn HaobopoT
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OuepeaHOCTb BbINOSHEHUS:
e -100 pybneii notom -200
e lnn HaobopoT

e EcTb nogospeHne, 4To NocnefoBaTeNbHO BbINOAHATL MEAJIEHHO 1 HESdEKTUBHO

PostgreSQL-Consulting



MeINGIW |130n1poBaHHOCTL
RUSSIA Isolation

JelicTBua BbINONHAOTCA HE3aBUCUMO, O4HOMY AEACTBUIO HEN3BECTHO YTO
npoucxoauT BHYTPU APYroro
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BbinonHeHune cnncaHusi MoXeT BHe3amnHo npepBaTbCA
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PGDAY'14
RUSSIA

BoccraHoBumocTb

Recoverability

Ecaun npousowna ownbka
MOXXE€M BOCCTAHOBUTb NMPEXHEE COCTOAHNE AaHHbIX
nnn
NPOAOJIKNTb BbIMOJIHEHNE C TOro »X€ MeCTa
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ME\NGEY ATOMapHOCTE
RUSSIA Atomicity

WN3onuposaHHocTb + BoccTaHoBumocTs = ATomapHOCTb
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PGDAY'14

e Atomicity
Consistency
Isolation
Durability
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PGDAY'14
W Sywl ACID

e o Atomicity - BOCCTAaHOBMMOCTb U W30JMPOBAHHOCTb
Consistency - Te camble apudMeTnyeckne nNpasuia n 34pasblii CMbICH
Isolation - HezaBucumocTb gpyr oT gpyra
Durability - mMbl cuuTaem AUCK HagEXHBLIM XPaHUANLLEM
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[eiicTBue Hag AaHHbIMY,

obnapatouiee ceoiicteamun ACID
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W E%JlgélYAM TpaHzakyus

e o [lepeBoauT 610K JaHHBIX M3 OQHOrO KOHCUCTEHTHOrO COCTOSIHUS B ApYroe
e [lenaet 3T0 aTomMapHO

L Cpep,m npo4ero, 3ToO O3HAYAET HYTO TPaAH3aAKUWN BOCCTAHOBUMbI N N30JINPOBAHHbDI

PostgreSQL-Consulting



ehI\NGTW Kak oHo paboTtaet?
RUSSIA Hanpumep B PostgreSQL (Hy noutn)

Ectb aBe npobnembl 4Tobbl 3apaboTano
o KOHKYpeHTHbI JOCTYN K faHHbIM

e BHesanHo Bce MOXeT ynacTb
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ehI\NGTW Kak oHo paboTtaet?
RUSSIA Hanpumep B PostgreSQL (Hy noutn)

Ectb aBe npobnembl 4Tobbl 3apaboTano
o KOHKYpeHTHbIi JOCTYN K JaHHBIM - 41 3TOr0 HYy)XHa cepuanusayusi

e BHe3anHo BCce MOXET ynacTb - HY>XEH KaKOW-TO YMHbIi anropuTtm
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W ELGJQ/SAIYA,14 Cepuanuzauus

Reifiverschluf

o Ha nepsbiii B3rnsg npocTto

e VpoBeHb concurrency bbiBaeT 04eHb BLICOKUM
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Reifiverschluf

e Ha nepebiii B3rnsg npocto (Hanpumep 2-3-10
TPaH3aKuunii Bpy4HYH0)

e VYpoBeHb concurrency ObIBaeT 04eHb BbICOKUM

PostgreSQL-Consulting




WEEJ%?IYAM Jlerko 3ameTnTb

o Tpansakuumn coctosT u3 bonee menknx gelicteunii (cnucatb co cyeta A, BHECTM Ha
cuet Bmn.)

e HagepHoe cpefin 3Tux aneMeHTapHbIX AeliCTBII NpoLLe HalTKU He BAUSIOLLNE APYT
Ha gpyra
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WEEJ%%IYAM Jlerko 3ameTnTb

o Tpansakuumn coctosT u3 bonee menknx gelicteunii (cnucatb co cyeta A, BHECTM Ha
cuet Bmn.)

e HagepHoe cpefin 3Tux aneMeHTapHbIX AeliCTBII NpoLLe HalTKU He BAUSIOLLNE APYT
Ha Apyra - 3Ha4YMT MOXKHO MonpoboBaTL pacnapajaienuTb

PostgreSQL-Consulting



g

Xny

- pecypcbl (610k1 faHHbIX)

T1 T2
read(x) write(x)
write(y) write(y)
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Xny

- pecypcbl (610K AaHHbIX)

T1 T2 NcTopus
read(x) write(x) r(x)wa(y)wa(y)wa(y)
write(y) write(y) CemaHnTuka JpbpaHTa
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r(x) n(x)
wi(x) r(x)
r(x) wa(x)
wi () wa(x)
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ri(x) r(x) OK, HeT koHdbamnkTa

wi (x) ra(x) KoHMMKT, NOpsifoK NMeeT 3HayeHne
r1(x) wa(x) KoHMhANKT, NopsiAoK NMeeT 3HaueHne
wi (x) wa(x) KoHMANKT, NOpsiAoK NMeeT 3HaveHne
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T1 T2
5 i 0 Aw()w(y) A wa(y)
"0 ) ) o wl)
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T1 T2
5 i 0 Aw()w(y) A wa(y)
"0 ) ) o wl)

WHTYUTNBHO MOHSITHO: CTPENOYKMN B OfHY CTOPOHY - XOPOLLIO
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pach kKoHpAMKTOB Be3 LKKNOB
-~
NCTOpUS Cepranmsyema
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e llckaTb unknbl B rpadpe 3aTpygHUTENBHO
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e llckaTb unknbl B rpadpe 3aTpygHUTENBHO

e Euwe 3aTpygHutensheii - nog OLTP Harpyskoii
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e llckaTb umknbl B rpade 3aTpyaHUTENBLHO
e Euwe 3aTpygHutensheii - nog OLTP Harpyskoii

e Hapo nckatb bonee xuTpble noaxonbl
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e llckaTb umknbl B rpade 3aTpyaHUTENBLHO
e Euwe 3aTpygHutensheii - nog OLTP Harpyskoii

e Hapo nckatb bonee xutpole nogxogel Hanpumep 6noknposku

PostgreSQL-Consulting
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e MoxHO 3abnoknpoBaTh BCe 1 Cpasy - nepes Ha4vas oM JtobbIx AeiAcTBUl
3abN0KMpPOBaTL BCE YTO HYXKHO
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W 582/5%14 ["paHynsipHOCTL BJIOKMPOBOK

e MoxHo 3abn0KMpoBaThL BCe U Cpasy - neped Hadanom nobbix aencTenii
3abN0KMpPOBaTL BCE YTO HYXKHO

e HenoHaTHO 4yem 370 ny4duwe 4em npocTo nocnenoBaTesibHOE BbINOJIHEHNE

PostgreSQL-Consulting



W’ E%JlgélYAM ["paHynsipHOCTL BJIOKMPOBOK

e MoxHo 3abn0KMpoBaThL BCe U Cpasy - neped Hadanom nobbix aencTenii
3abN0KMpPOBaTL BCE YTO HYXKHO

e HenoHaTHO 4yem 370 ny4duwe 4em npocTo nocnenoBaTesibHOE BbINOJIHEHNE

e K 3TOMYy B KOHUE KOHLOB npuxogsaTt pasnudHsie NoSQL
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W’ E%JlgélYAM ["paHynsipHOCTL BJIOKMPOBOK

e MoxHo 3abn0KMpoBaThL BCe U Cpasy - neped Hadanom nobbix aencTenii
3abN0KMpPOBaTL BCE YTO HYXKHO

e HenoHATHO Yem 3TO JiydLe Yem NpPOCTO MOCNEA0BATENLHOE BhIMOJHEHNE
e K 3TOMYy B KOHUE KOHLOB npuxogsaTt pasnudHsie NoSQL

e A Hu4eM He nyywe

PostgreSQL-Consulting



JENGYY Two Phase Locking
RUSSIA [l

e Brokupoeku bepyTcs no mepe HeobxogmmocTtu

e Hu ogHa 610KMpoOBKa HE CHUMAETCA, NOKYAA He B3sThbl BCe HEObXogMMbIe
610KNPOBKY

PostgreSQL-Consulting



PGDAY’14 F2EiE
RUSSIA Hwnarpamma

w) .(x) w) .(y) wll(Z)

from: Weikum, Vossen

Transactional Information Systems:

Theory, Algorithms, and the Practice of )m
Concurrency Control and Recovery



W Eﬁ%éIYAM Yo nnoxo B 2PL

e [lennokn
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W EﬁgéIYAM Yo nnoxo B 2PL

e [lennokn

e MeaneHHo - HUKTO He XOYET XKAaTb BIOKMPOBKM
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W EﬁgélYAM Yo nnoxo B 2PL

e [lennokn
o MegnJsieHHO - HUKTO He XOYeT XKAaTb BIOKNPOBKU

e 3aT0 obecneyeHa cepuanusauus
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W E%J%IYAH Yo nnoxo B 2PL

o [lennokn

L4 Me,lJ,J'IeHHO - HNKTO HE XO4YET XAaTb 6J'IOKI/IpOBKI/I

3ato obecnevena cepuanusauyms B nioboii HopmanbHoii base 2PL ocHosHoe
cpencTBo obecneveHus cepmanmsaunm

*Ha camom gene bbiBatoT nctopum, kotopsle 2PL paspynuTe He MOXET B MpuHumne

PostgreSQL-Consulting



PGDAY’'14 VA\V/ele
RUSSIA MultiVersion Concurrency Control

e /IHTYMTNBHO NOHSATHO - 4TODLI He XKAaTb BJOKMPOBKY, bepem npeabIAyLLYIO BEPCUIO

PostgreSQL-Consulting.com



PGDAY’'14 VA\V/ele
RUSSIA MultiVersion Concurrency Control

e /IHTYMTNBHO NOHSATHO - 4TODLI He XKAaTb BJOKMPOBKY, bepem npeabIAyLLYIO BEPCUIO

o PostgreSQL - sepcuonnuk. MVCC 310 ocHoBa apxuTekTypbl

PostgreSQL-Consulting



PGDAY'14
W RUSSIA MVCC - Teopusi

s = n(x)wi(x)r(x)wa(y)r(y)wi(z)ac
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PGDAY’14
W RUSSIA MVCC - Teopun4

s = n(x)wi(x)r(x)wa(y)rn(y)wi(z)ac
o Ecam npepbigywias Bepcus y He JOCTYMHA NepPBOI TPaH3aKLMM HA YTEHUE,
NCTOPUIO CEPUANN30BATb HEJb34

PostgreSQL-Consulting



PGDAY’14 FR VAV E
RUSSIA Hwnarpamma

71(x0) r1(y0) Wl(xl)l

t1| t T t |

w,(y7) wy(x) ¢

t}— : f-—— - 1

r3(vo) 73(z0) w3(z3) |
T T T I

t3|

from: Weikum, Vossen

Transactional Information Systems:
Theory, Algorithms, and the Practice of
Concurrency Control and Recovery

am
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e Tuple = KopTtex

e Page = CrpaHuua
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e Tuple = Koprex
e Page = CrpaHuua

e CTpaHu4Hasi mogens yaobHa /st peasn3auun TPaH3aKUMOHHBLIX alrOpUuTMOB

PostgreSQL-Consulting
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Tuple = Koprex

Page = CrpaHuua
e CTpaHu4Hasi mogens yaobHa /st peasn3auun TPaH3aKUMOHHBLIX alrOpUuTMOB

e BesoTHOCKTENBHO PENsiLMOHHONR Teopun

PostgreSQL-Consulting



W’ Eﬁg’_&m‘“ Kak ycTpoena cTpanuua B PostgreSQL

Tuple Tuple Tuple Tail
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W’ KRR PostereSQL MVCC

e UPDATE = INSERT + DELETE
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W’ KRR PostereSQL MVCC

e UPDATE = INSERT + DELETE

e DELETE ybupaer us obnactn sugnmoctn
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W’ KRR PostereSQL MVCC

e UPDATE = INSERT + DELETE
e DELETE ybupaet us obnactu suanmoctu

L V6paHHO€ n3 obnactu BNOANMOCTWN PAaHO MM NO34HO NOAHULLAET vacuum

PostgreSQL-Consulting



PGDAY'14
W NSy [Pvmep

tt=# INSERT into test(id) values(5);
INSERT O 1

tt=# select *,xmin,xmax from test;

id | xmin | xmax
o __ o
5 | 1266 | 0

(5 rows)

tt=# select txid_current();

txid_current

PostgreSQL-Consulting.com



W’ EggélYAM Mpumep (npogonkeHue)

tt=# begin;

BEGIN

tt=# UPDATE test set id=5 where id=4;
UPDATE 1

B zgpyro#t ceccunm:

tt=# select *,xmin,xmax from test;
id | xmin | xmax

P S e
4 | 1264 | 1270

(3 rows)

PostgreSQL-Consulting.com
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e Weikum, Vossen Transactional Information Systems: Theory, Algorithms, and the
Practice of Concurrency Control and Recovery

e http://momjian.us/main/writings/pgsql/mvcc.pdf - Mpumepsl n cneumndumka
PostgreSQL
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Yto pgenats,
€CQIN B MOMEHT onepaynnm CnncaHmsa Mol ynanm
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W’ Eg%é?{AM Write Ahead Log

e [lns yero nucatb nor?
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W’ Eﬁlgé?{AM Write Ahead Log

e [lns yero nucatb nor?

e Y70 nmeHHo nucaTtb B for?
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W’ Eﬁlgé?{AM Write Ahead Log

e [lns yero nucatb nor?
e Y70 nmenHo nucats B aor?

e Yt0 notom ¢ 3TumM genatsb?

PostgreSQL-Consulting.com



e Ecau ynagem, "rpasHeie" cTpaHuybl u3 namsTtu byayT notepsiHb
e [lamnuTb cpasy Ha guck B gatadalis MOXET ObiTb 3aTPygHUTENBHO

L Byp,eM nncaTb X B nor

PostgreSQL-Consulting
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Hanpumep

e Type: UPDATE ID: 172 Undo: x < xoi¢ Redo: x < Xpew
e Type: OUTCOME ID: 172 Status: COMMITED

PostgreSQL-Consulting



PGDAY’'14 FALEREE G
RUSSIA Mpoueaypa BoccTaHOBAEHMSA

e CkaHupyem nor Hasap,

e lwem

e Winners: cratyc COMMITTED unn ABORTED
e Loosers: Bce ocTanbHble

Redo: COMMITTED winners

Undo: loosers

PostgreSQL-Consulting



eh)\NGTW PostgreSQL WAL
RUSSIA OcobeHHocTn

e Redo

e Undo - Bepcuu npsimo B gatadpaiine

PostgreSQL-Consulting.com
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e D70 bbINa Teopus
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e D70 bbINa Teopus

e Y10 06 3TOM ponxkeH 3HaTe DBA?
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e D70 bbINa Teopus
e Y10 06 3TOM ponxkeH 3HaTe DBA?

e [la no-xopowemy He Tonbko DBA

PostgreSQL-Consulting.com



PGDAY'14
RUSSIA

Mpouecceol

[pgotr ~1$ ps ax | grep post

2199 7?77 Ss 17:05.79 postgres: writer process (postgres)

2200 7?7 Ss 6:29.36 postgres: wal writer process (postgres)

2201 77 Ss 2:56.25 postgres: autovacuum launcher process (postgres)

2202 77 Ss 12:49.19 postgres: stats collector process (postgres)

14046 7?7 Ss 0:18.53 postgres: user mydb 127.0.0.1(48543) (postgres)
17252 77 Is 0:11.93 postgres: user mydb 127.0.0.1(48800) (postgres)
26361 7?7 Ss 0:01.20 postgres: user mydb 127.0.0.1(49512) (postgres)
1590 vO- S 17:47.29 /home/pg/pg_bin/bin/postgres -D /db/postgres/db01/data

PostgreSQL-Consulting



W’ E%JlgélYAM CTpykTypa chaiinos Ha aucke

$PG_HOME/PG_VERSION
$PG_HOME/base
$PG_HOME/global
$PG_HOME/pg_clog
$PG_HOME/pg_hba.conf
$PG_HOME/pg_ident.conf
$PG_HOME/pg_multixact
$PG_HOME/pg_notify
$PG_HOME/pg_serial
$PG_HOME/pg_stat_tmp
$PG_HOME/pg_subtrans
$PG_HOME/pg_tblspc
$PG_HOME/pg_twophase

$PG_HOME/pg_xlog -> /db/postgres/db01/db_wal PostgreSQL COnsulting
$PG_HOME/postgresql.conf



PGDAY'14
W RUSSIA SIS

pglpglect01:~> 1s pg_lecture/base/
1 12489 12497 16385

tt=> SELECT datname,oid FROM pg_database WHERE datname=’postgres’;

datname | oid
__________ o
postgres | 12497
(1 row)

tt=> SELECT datname,oid FROM pg_database WHERE datname=’tt’;

datname | oid
_________ o

tt | 16385
PostgreSQL-Consulting
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pglpglect01:™> 1s pg_lecture/base/

1 12489 12497 16385

tt=> select relname,oid,relfilenode from pg_class where
relname=’test’;

relname | oid | relfilenode

_________ B S,
test | 16388 | 16388
(1 row)

pglpglect01:™> 1s -1 pg_lecture/base/16385/%

STW—————m— 1 pg pg 8192 Apr 27 01:46 pg_lecture/base/16385/16386

[ 1 pg pg 0 Apr 27 01:42 pg_lecture/base/16385/16388

B o 1 pg pg 512 Apr 27 01:41 pg_lecture/base/16385/pg_filenode.map
—rW-—————— 1 pg pg 106804 Apr 27 01:41 pg_lecture/base/16385/pg_internal.init
[~ Y 1 pg pg 4 Apr 27 01:41 pg_lecture/base/16385/PG_VERSION

PostgreSQL-Consulting



W’ ElGJlgéIYAM Tenepb nocMOTpUM Ha NamsAThb

(c nomowybto pacwmpenusi pg  buffercache)

tt=# select reldatabase,relfilenode,relblocknumber,
isdirty,usagecount from pg_buffercache WHERE
relfilenode=16388;
reldatabase | relfilenode | relblocknumber | isdirty | usagecount
------------- o
16385 | 16388 | 0l t | 1
tt=# CHECKPOINT ;
CHECKPOINT
tt=# select reldatabase,relfilenode,relblocknumber,isdirty,usagecount from pg_buffercache
WHERE relfilenode=16388;
reldatabase | relfilenode | relblocknumber | isdirty | usagecount
_____________ g g
16385 | 16388 | ol £ | 1

PostgreSQL-Consulting



W’ Eﬁ%é?{AM MamsTte 8 CYB/, 0bb14HO

e shared memory

® proC memory

PostgreSQL-Consulting.com



W’ 582/5%14 MamsTe B PostgreSQL

postgres=# select name, setting, context from pg_settings where name ~ ’(shared_b|work_mem)’;
name | setting | context

______________________ B T S

maintenance_work_mem | 16384 | user

shared_buffers | 16384 | postmaster

work_mem | 1024 | user

(3 rows)

PostgreSQL-Consulting



W’ 582/5%14 MamsTe B PostgreSQL

postgres=# select name, setting, context from pg_settings where name ~ ’(shared_b|work_mem)’;
name | setting | context

______________________ B T S

maintenance_work_mem | 16384 | user

shared_buffers | 16384 | postmaster

work_mem | 1024 | user

(3 rows)

PostgreSQL-Consulting



Jeh)\NGTW Bribnpaem cepsep - 1
RUSSIA MNamsaTe

e MHoro He bbiBaeT

PostgreSQL-Consulting.com



Jeh)\NGTW Bribnpaem cepsep - 1
RUSSIA MNamsaTe

e MHoro He bbiBaeT

e Ha camom gene 3aBMCUT OT AMCKOB 1 pa3mepa basbl

PostgreSQL-Consulting.com



XNGEY Buibrpaem cepeep - 0
RUSSIA OnepaymnoHHas cuctema

e Bce-takn linux

PostgreSQL-Consulting.com



XNGEY Buibrpaem cepeep - 0
RUSSIA OnepaymnoHHas cuctema

e Bce-takn linux

e /1 Tem He meHee linux

PostgreSQL-Consulting.com



eDI\NREE Kakue ewe BaXKHble HAaCTPoOliKM ecTb B postgresql.conf
RUSSIA (o KoTopbIX Henb3si 3abbiBaTh)

e autovacuum
o WAL

PostgreSQL-Consulting.com



o

e OpaHa U3 HamxyawWwux naei - oTKAKYUTL avtovacuum soobuye

e "KopobouHble"HacTpolikn HegOCTaTOYHO arpeccuBHbI

PostgreSQL-Consulting



W’ ElGJlgéIYAM Autovacuum - HacTpolika

postgres=# select name, setting, context from pg_settings where category ~ ’Autovacuum’;

name | setting | context
_____________________________________ T S

autovacuum | on | sighup
autovacuum_analyze_scale_factor | 0.1 | sighup
autovacuum_analyze_threshold | 50 | sighup
autovacuum_freeze_max_age | 200000000 | postmaster
autovacuum_max_workers | 3 | postmaster
autovacuum_multixact_freeze_max_age | 400000000 | postmaster
autovacuum_naptime | 60 | sighup
autovacuum_vacuum_cost_delay | 20 | sighup
autovacuum_vacuum_cost_limit | -1 | sighup
autovacuum_vacuum_scale_factor | 0.2 | sighup
autovacuum_vacuum_threshold | 50 | sighup PostgreSQL Consulting

(11 rows)



PGDAY’14
&

e OpaHa u3 Hanbonee pacnpoCTpaHEHHbIX NPobaeM NPON3BOANTENBHOCTU

e HacTpoiika TecHo 3aBsizaHa Ha BHyTpeHHocTn OC

PostgreSQL-Consulting



W’ EﬁgéIYAM WAL - noctaHoeka npobnemsi

shared _buffers
!
kaw OC
!

ANCKM

PostgreSQL-Consulting.com



W’ E%JlgélYAM Ontumnsaumsa sanucn WAL

e wal buffers (768kB — 16Mb)

e checkpoint _segments (3 - 4eknoiiHT kaxgsle 48Mb — 256 - 4Gb)
e checkpoint _timeout (4To nepBoe HacTynuT)

e checkpoint _completion _target (pns pacnpefeneHnsi HeKnonHToB)

PostgreSQL-Consulting



W’ EﬁgélYAM OnTtumuzaymsa 3anmncn WAL - Ha 4To cMOTpeTb

postgres=# select pg_stat_reset_shared(’bgwriter’);
~[ RECORD 1 J-------- 4
pg_stat_reset_shared |

postgres=# select * from pg_stat_bgwriter ;
~[ RECORD 1 ]-- SR - -

checkpoints_timed |
checkpoints_req |
checkpoint_write_time |
checkpoint_sync_time |
buffers_checkpoint |
buffers_clean |
maxwritten_clean |
buffers_backend |
buffers_backend_fsync |

© © 0O ©O © © o © © ©

buffers_alloc |

2014-03-15 00:08:54.931266-04 POStgreSQL consu Iti ng

stats_reset



W’ Eg%éIYAM OnTtumuzaymsa 3anncm WAL - Ha 4To cMoTpeTh 2

o [padukn!

e %util ny4we yem iops
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e

root@tr:~# iostat -d -x 1
Linux 3.2.0-4-amd64 (tr) 03/14/2014 _x86_64_ (1 CPU)

Device: rrqm/s  wrqm/s r/s w/s rkB/s wkB/s avgrq-sz avgqu-sz await r_await w_await svctm Y%util
sda 0.00 0.69 0.03 0.64 0.65 7.98 25.82 0.00 0.40 0.82 0.38 0.28 0.02
Device: rrqm/s  wrqm/s r/s w/s rkB/s wkB/s avgrq-sz avgqu-sz await r_await w_await svctm Jutil
sda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Device: rrqm/s  wrqm/s r/s w/s rkB/s wkB/s avgrq-sz avgqu-sz await r_await w_await svectm Y%util
sda 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PostgreSQL-Consulting



EOINREY Ontumuzsaums sanucu WAL - "menoun"
RUSSIA KOTOPbIE MOTYT CUJIbHO OC/IOXHUTL XKN3Hb

o extd/xfs barrier

e checkpoint 370 Ba)KHO - He 3arpyxaiiTe AUCKM MONYCTy APYrMMK 3ajaqamm
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W EﬁgélYAM Ontumuzaums sanucn WAL - paiite nopaboTate bgwriter'y

postgres=# select name, setting, context, max_val, min_val from pg_settings where name ~ ’bgwr’;

name | setting | context | max_val | min_val
_________________________ o m o b
bgwriter_delay | 200 | sighup | 10000 | 10
bgwriter_lru_maxpages | 100 | sighup | 1000 | 0
bgwriter_lru_multiplier | 2 | sighup | 10 | 0

(3 rows)
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Jeh)\N&YW Buibupaem cepeep - 2
RUSSIA Hunckn

"Yectuoii"RAID

Ecnu Hy>xxHa nponsBoguTensHocTs - BBU

2.5" SAS

He Bce SSD opmnakoso nosestbl (intel dc 3700 vs desktop class)

LnckoBblii MaccuB XOpOLLO, HO HY>XHO YMETb HacTpauBaTb
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W EggélYAM Y10 genatb, ecnm naoxme [UCKM

e [NokynaTb xopowue (si cepbesHo)
e synchronous commit — off (Ho Hapgo NpeacTaBAsATL cebe puckn)

e Dosiblue BOPKEPOB aBTOBaKyyMa
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W EggélYAM Y10 Henb3a fenatb, €CAN MAOXME AUCKU

postgres=# show commit_delay;
commit_delay

postgres=# show commit_siblings;
commit_siblings

(1 row)
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&7 v | —

e [amn != backup

e backup - Hekasi cneumanbHasi KONUsi, C KOTOPO MOXXHO BOCCTaHOBMTLCA Ha
MOMEHT NocnefHel yaaq4HoO 3aBepLUMBLUEACA Nepef aBapueil TpaH3akuum

e Ha npaktuke gamnbl ny4ie Bce paBHO cHumaThb (nomumo backup’a)
e EaunncTBeHHbIN cnocob BanuanposaTk backup - BoccTaHOBMTBLCA C Hero

e DBA moxert He 3HaTb SQL (370 nnoxo, Ho 4TO genats), 3HaTh backup/recovery -
0bsi3aH

o KoHduru! (nyuwe Boobuye B 3abakanneHom git'e)
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W’ Eﬁlgé?{AH Kak paboTaeT backup

o SELECT pg start backup('label’, true);
e rsync u marus
o SELECT pg stop backup();
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W’ Eﬁ%ﬁ%ﬂ Kak paboTaeT backup

SELECT pg_start backup('label’, true);

e rsync u marus

SELECT pg_stop__backup();

ddbpekTuBHO pg  basebackup penaet To e camoe
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g

e recovery.conf

e restore_command = 'cp /mnt/server/archivedir/%f %p’
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g

e recovery.conf
e restore_command = 'cp /mnt/server/archivedir/%f %p’

e Marus!
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e

e HotStandby u Bce octanbHoe
e Hacyet Bcero octansHoro ny4ywe 100500 pa3 nogymatb

e Pennukaumsa nytem nepecbinkn WAL ecTb cyTb NOCTOSIHHOE BOCCTAHOBJEHNE U3
backup'a Ha gpyrom cepsepe

e [loyemy pensmkauus 3To nioxo
e [Mouemy Master-Master/Active-Active 370 o4eHb MIoXo0

e HacTtpoiiku

PostgreSQL-Consulting



W EﬁgélYAM Mpobnembl ¢ master-master Yaue CBA3aHbl C HEMPABUJIbHLIMU OXNAAHUS

L4 I'IpanmbHaﬂ MNOCTAHOBKaA 3aja4n

e Master-Master vs HotStandby ans otkasoycroiiunsoctu
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&

postgres=# select name, setting, context from pg_settings where category ~ ’Repl’;

name | setting | context

______________________________ B S
hot_standby | off | postmaster
hot_standby_feedback | off | sighup
max_standby_archive_delay | 30000 | sighup
max_standby_streaming_delay | 30000 | sighup
max_wal_senders | 0 | postmaster
synchronous_standby_names | | sighup
vacuum_defer_cleanup_age | 0 | sighup
wal_keep_segments | 0 | sighup
wal_receiver_status_interval | 10 | sighup
wal_receiver_timeout | 60000 | sighup
wal_sender_timeout | 60000 | sighup PostgreSQL Consulting

(11 rows)



W’ Eﬁ%’é&“ Troubleshooting PostgreSQL

Y1o BOODLYE ceiivac nponcxogut?
e B nopsigke-nn 6a3oBble HaCTPOIiKK

e CreliTMeHTHI

Packonku nora
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PGDAY'14
RUSSIA

Kak uncnonb3oBats explain

pglpglect01:~/dellstore2-normal-1.0> psql dellstore2 -c ’explain (analyze on, buffers on) select count(x) from customers’

QUERY PLAN

Aggregate (cost=738.00..738.01 rows=1 width=0) (actual time=8.357..8.357 rows=1 loops=1)
Buffers: shared hit=488
-> Seq Scan on customers (cost=0.00..688.00 rows=20000 width=0) (actual time=0.026..5.728 rows=20000 loops=1)
Buffers: shared hit=488
Total runtime: 8.607 ms

(5 rows)
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Eﬁ%’é&“ "I1oT 3anpoc He byaeT paboTaTh bbiCTpo HUKOraa"

e count(¥)
e join Ha 300 Tabnny,
e 3anpoc Bo3spalyaeT kanenty 1 000 000 000 cTpok
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e pgbouncer

e pgpooll
e pasHoe
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e nginx-style
e Tpu pexuma nyna - transaction, statement, session

e must have
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