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0OBH60 MHe

* Pa3pabotumk b/l

e PaboTato Ha npoeKTe TUC
HKKX 8 TAHUT

e lrobnto Bce
aBTOMATU3NPOBATb




[C KX

* Bce permoHbsl
e 20 MMNAMOHOB AOMOB

* 125 MMNNINOHOB INLEBbIX
cYeToB

Cratuctuka BHeapenusi T'MC XKKX no cybbektam Poccuitckon Gepepaimum
Bamu Bbl6paHb!: Bcero B cucteme:
87 264 owraumsaum 87 264 ccrmioeanee
MHOIroKBapTUPHbIX MHOIMOKBapTUPHbIX
1 522 068 [AOMOB 1 522 068 [OMOB

16 720 986 wnoxzowos 16 720 986



NPOEeKTE

* 60 6a3 AaHHbIX

* 11 cepBepoB

* 120 mAH nnaTeXHbIX AOKYMEHTOB B AEHb

* 30 M/IH NOKa3aHUW NprMbOpPOB y4eTa B AEHb
* 30 MNIH PaKTOB ONNaThbl B AEHb




O npouecce pa3paboTku

* BepcnoHHaa pa3paboTKa
* Kog java n murpauuun bl smecte B VCS




O npouecce pa3paboTku

* Liquibase nomoraet DBA




O npobneme

* CnepBa 6b1n1 1 T6 B B/1

xf j -




O npobneme

e 3atem ctano 12 T6 8 b1




O npobneme

* 3a nocnegHue 3 mecaua
Bbipocaun ewe Ha 12 T6




TOM, KaK paboTaeT K MHOronoTO4YKa»

* Pazpenaem bonbluyto Tabnunuy
Ha Ma/IeHbKMe HenepeceKatoLmnecs
ANana3oHbl

* Kaxabin npouecc 610KmnpyeT cBOU
AManasoH
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Kemcax npuMeHeHms

 UPDATE Tabnunu
> 100 MMNNMOHOB CTPOK

e UPDATE co cho»HOW NOrMKou
* Hebnokunpyrowmm UPDATE

* [lapannenbHoe BbINOJIHEHUE
changeSet oB B Liquibase

* ALTER TABLE ADD COLUMN
+ 3aN0/IHeHNe JaHHbIMU

* ChoXHaAa nornka no
06paboTKe AaHHbIX B OTYETaX
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«KMHOTronoToYke 1.0»

* bbICTpO
* HeynobHo
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NATb O Npobaemax

* HeT aBTOMaTU3aLUNU
* [lo HOYaMm xo4yeTcsa cnaTb...




KMHOTONOTOYKe 2.0»

e 48 Cores
* 400 GB RAM
e 3TBSSD

* 32 MB work_mem
* 96 GB shared buffers
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O « MHOTONoTOYKe 2.0»
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SELECT count(1l) FROM pgbench_accounts;
count

500000000
(1 row)

SELECT pg_size pretty(pg total relation_size('pgbench accounts'));
pg size pretty

UPDATE pgbench_accounts
SET abalance = 42;

\DeMA BBINOSIHEHUA 49 MHUHYT

)

oo

vacuum full analyze verbose pgbench accounts;



O « MHOTONoTOYKe 2.0»

INSERT INTO public.pg parallel tASk (name, threads_count) values ('PGCONF-2018-UPDATE', 25);

INSERT INTO public.pg parallel tASk statements (tASk_name, sql_statement)
SELECT 'PGCONF-2018-UPDATE' tASk name,
FORMAT( 'UPDATE pgbench _accounts
SET abalance = 42
WHERE aid >= "'%s'"' AND aid <= "'%s'"';"',
MIN(d.aid), MAX(d.aid)) sql_statement
FROM (SELECT aid, ntile(25) over (order by aid) part
FROM pgbench_accounts) d
GROUP BY d.part;
- BpeMa BbINONHEHUA 10 MHHYT
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O « MHOTonoToYke 2.0»

INSERT INTO public.pg parallel tASk (name, threads count) values ('PGCONF-2018-UPDATE', 25);

- MoxHo gpobute no ctid, HO NONYYMTCA HEPABHOMEDHO M HYKHO YTOOB 3Ty Tabnuuy HUKTO HE M3MEHAN B NMPOUECE MHOIOMoTOYKM
INSERT INTO public.pg parallel tASk statements (tASk name, sql_statement)
SELECT 'PGCONF-2018-UPDATE' tASk name,
FORMAT( ' UPDATE pgbench accounts
SET abalance = 45
WHERE (ctid::text::point)[0]::text > "'%s'' AND (ctid::text::point)[0]::text <= "'%s'";"',
(d.min ctid), (d.max ctid)) sql_statement
FROM (
WITH max_ctid AS (
SELECT MAX((ctid::text::point)[@]::int) FROM pgbench_accounts)
SELECT generate series - (SELECT max / 25 FROM max_ctid) AS min_ctid, generate series AS max_ctid
FROM generate_series((SELECT max / 25 FROM max_ctid), (SELECT max FROM max_ctid), (SELECT max / 25 FROM max_ctid))) d;
- BpeMAa BbINONHEHMA 9 MUH
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KMHOTONOTOYKe 2.0»

* Yckopuauncb Ha camom UPDATE B 7 pa3s!
* YCKOPUAUCHL B cymme B 3 pasa

./pgpar-1linux-amd64 jdbc:postgresql://localhost:5432 soldatov pgconfdb PGCONF-2018-UPDATE
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KMHOTONOTOYKe 2.0»

 ABTOMaTu3auus!
* MHTerpauymsa c Liquibase
* Euwle mHOro Bcero
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NnpenmMmyLlecCTBax

* Murpauyumn boictpee
* MHTerpauymsa c Liquibase
* CoxpaHeHne NPUMEHEHHbIX MUTPALIUIA

* icTopma murpaumnmn ana aHanm3a

20

ROROTONER 20
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npenmyLLecTBax

* Progress bar!
* JlornposaHune ownNbOK
* Web-nHrepdenc
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0 NporHo3e BpemeHM

Q2
3 0 Y
x & &
OF & &
@Yy Qe Qv &
5T ¢ ¢ foy S
Q o W Q
CE 4 0@0&9’ e 9 S Q
i vj(& NS
@;a;m [ Add worker ] [ Remove worker ] [ Show statements ] [ Refresh ]
Status

New  HE HAUMKE

9985

In progress B P A 6 OTE

5

pone  AABE P WEHHHE

10

Error _%QK,OHL{L(P,)HAHEQQ ous (/{gk.o(/’f' -

Avg statement time: 12s

Estimated time remaining: 6h56m50s

T cema® WEES
RREVG

22



npobaemax NporHo3a BpemeHu

* Henb3A npeackasartb 3apaHee
* HeTOYHOCTb B Hayane
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MNJAHMPYEMOM NPOrHO3€ BPEMEHM

* AHa/IN3 HAKOMJIEHHbIX JaHHbIX %
* [lpeacKkasaHne BpemMeHu 3apaHee
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O

* bbicTpee Python
* [lpuAaTHee C++
* [ToTomy 4TO MOAHO :)
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O Liguibase

* [lonyyaem NOrnH, Naponb
n URL nogKkntovyeHmna ums
CKpUNTOB AennoA

export EDB_USR
export EDB_PWD
export URL

log "Running UPDATE using url: $URL"

./liquibase --driver=org.postgresql.Driver --username=SEDB USR --liquibaseSchemaName=public --changeLogFile=pgconf.xml --url=$URL/pgconfdb?tcpKeepAlive=true --password=$EDB PWD --logLevel=info update
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O Liguibase

* [lonyyaem nma b/
M MMA 3aaHnAa n3 changeSet

<changeSet author="soldatov" id="PGCONF-2018-02">
<executeCommand os="Linux, Mac 0S X" executable="./pgpar.sh">
<arg value="pgconfdb"/><arg value="PGCONF-2018-UPDATE" />
</executeCommand>
</changeSet>

27



O nepBOM Npumepe

<changeSet author="soldatov" id="PGCONF-2018-01">
<sql>
<! [CDATA[
INSERT INTO public.pg parallel task (name, threads count) values ('PGCONF-2018-UPDATE', 10);
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O nepBOM Npumepe

<changeSet author="soldatov" id="PGCONF-2018-01">
<sql>
<! [CDATA[
INSERT INTO public.pg parallel task (name, threads count) values ('PGCONF-2018-UPDATE', 10);

INSERT INTO public.pg parallel task statements (task name, sql statement)
SELECT 'PGCONF-2018-UPDATE' task_name,
FORMAT ( ' UPDATE pgbench accounts
SET abalance = 42
WHERE filler IS NULL
AND aid >= ''%s'' AND aid <= ''%s'';"’,
MIN(d.aid), MAX(d.aid)) sql _statement
FROM (SELECT aid, ntile(10000) over (order by aid) part
FROM pgbench accounts
WHERE filler IS NULL) d
GROUP BY d.part;
11>
</sql>
</changeSet>
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O nepBOM Npumepe

<changeSet author="soldatov" id="PGCONF-2018-01">
<sql>
<! [CDATA[
INSERT INTO public.pg parallel task (name, threads count) values ('PGCONF-2018-UPDATE', 10);

INSERT INTO public.pg parallel task statements (task name, sql statement)
SELECT 'PGCONF-2018-UPDATE' task name,
FORMAT ( 'UPDATE pgbench accounts
SET abalance = 42
WHERE filler IS NULL
AND aid >= ''%s'' AND aid <= ''%s'"';"',
MIN(d.aid), MAX(d.aid)) sql statement
FROM (SELECT aid, ntile(10000) over (order by aid) part
FROM pgbench accounts
WHERE filler IS NULL) d
GROUP BY d.part;
11>
</sql>
</changeSet>

<changeSet author="soldatov" id="PGCONF-2018-02">
<executeCommand os="Linux, Mac 0S X" executable="./pgpar.sh">
<arg value="pgconfdb"/><arg value="PGCONF-2018-UPDATE"/>
</executeCommand>
</changeSet>
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0 BTOpOM Npumepe

<changeSet author="soldatov" id="PGCONF-2018-01">
<sql>
<! [CDATA[
INSERT INTO pg parallel task (name, threads count)
VALUES ('PGCONF-2018-VACUUM', 2);

INSERT INTO pg parallel task statements (task name, sql statement)
SELECT 'PGCONF-2018-VACUUM' task name, 'VACUUM FULL ANALYZE pgbench accounts;' sql statement;

INSERT INTO pg parallel task statements (task name, sql statement)
SELECT 'PGCONF-2018-VACUUM' task name, 'VACUUM FULL ANALYZE pgbench branches;' sql statement;
11>
</sql>
</changeSet>

<changeSet author="soldatov" id="PGCONF-2018-02">
<executeCommand os="Linux, Mac 0S X" executable="./pgpar.sh">
<arg value="pgconfdb"/><arg value="PGCONF-2018-VACUUM" />
</executeCommand>
</changeSet>
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O TpeTbemM npumepe

-- SQL part
ALTER TABLE pgbench accounts ADD COLUMN account number text;

INSERT INTO public.pg parallel task (name, threads count) VALUES ('PGCONF-2018-ADD', 10);

INSERT INTO public.pg parallel task statements (task name, sql statement)
SELECT 'PGCONF-2018-ADD' task name,
FORMAT ( ' UPDATE pgbench accounts
SET account number = aid::text || filler
WHERE aid >= ''%s'' AND aid <= ''%s'';"',
MIN(d.aid), MAX(d.aid)) sql statement
FROM (SELECT aid,
ntile(50000) over (order by device version guid) part
FROM pgbench accounts) d

GROUP BY d.part;
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O TpeTbemM npumepe

# shell part
./pgpar-linux-amd64 jdbc:postgresql://localhost:5432 soldatov secret password pgconfdb PGCONF-2018-ADD
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O nTorax

* [1pocTo peannsoBsaTb

* MHOro BapMaHTOB NpuUMeHeHuUA

* bbicTpee 0bbIYHbIX MUTPALLNM

* Ectb progress bar n web-nHrepdemnc

* ,ﬂ,I/IHaN\I/NECKOe UameHeHmne 4Yncsia NpoLeccoeR

* [poLle NpoBOAUTb OHIANH-MUTPALUK

* Echm KntoueBbiMm nosiem BbibpaH He int, Hy
npeaBaputensHbin full scan
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nAaHax Ha byayulee

* YAy4lWKNTb NpeackasaHme BpemeHu
* Caoenatb Bbl30B U3 PostgreSQL
* YKpacutb web-nHtepdeinc ©
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() cCblNKax

* [NC XKKX Ha xabpe
https://habrahabr.ru/company/lanit/blog/321476/

* Liquibase Ha TechGuruDay
https://www.youtube.com/watch?v=JNstiXQoppE

* [puxoguTe K Ham paboTtatb ©
https://job.lanit.ru
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O4yeHb bonbluoe cnacnbo
33 BHUMaHMme!

Email - ASoldatov@lanit.ru
Telegram - @AnatolySK




