Pog%gres Pro

PGCONF.RUSSIA 2024

MHCprMeHTbI ANAalrHOCTUKN U

\
NPpMMepPbl ONMTUMW3aLlNW \ ’
3dlpoOCOB -

-

[1eTp MNeTpoB. (p.petrov@postgrespro.ru)



Pogzgres Pro

TeMbl

1. CpefCcTBa OTCNEXMBaAHNS COCTOAHMA paboTbl CYB/]
PostgreSQL.

2. Moaynu oTcnexxmnBaHmusa JONrmx 3anpocos.

3. [NprmMepbl oNTUMM3aLM1 3anpPOoCOoB.

4. OCOBEHHOCTM NPUMEHEHMNSA HACTPOEYHbIX MapaMeTPOB
CYb/.
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Zabbix-areHT Mamonsu

Mamonsu — akTUBHbIN areHT no c6opy MeTPUK AN
Zabbix:

« PaboTaeT B TOM vncne ¢ oTedecTBeHHbIMK OC (Alt, Astra
Linux).

* T areHT = 1 ak3emnnap CYb/.

* Bepcuda PostgreSQL, HaumHaa ¢ 9.95.

 J[JOMONMHUTENBHbLIN HABOP MeTpuK ana Postgres Pro
Enterprise.

CpefcTBa OTCNeXUBaHUA COCTOAHMA paboTbl CYB /], 3/55
DActAraCNi
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postgres_exporter

« CobunpaeT METPUKMK, 3anpallnBaemMble prometheus.

 [1Nna OTOBpaXkeHna METPUK grafana 3anpalunBaeT JaHHble C
prometheus.

« 3aABNAETCS, YTO T areHT MOXXET 0OCNYXXMBATb HECKOJTbKO
ak3emnnapos CYB/, HO noka aBnseTcs 6eTa-0CO6eHHOCTHHO.

* MHMManbHaa Bepcuna PostgreSQL 11.

CpefacTBa OTCNEXMBAHWS COCTOSHNS paboTbl CYB/] 4/55
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Postgres Pro Enterprise Manager (PPEM)

MpoaykT KoMnaHuu Postgres Professional,
yNpoLlatoLmii BbINOSIHEHME 3aaau
aIMUHUCTPUPOBAHUS:

1. Co3naHune, 3anycK 1 octaHoBKa ak3emMnndapoB CYb /.
2. Pe3epBHOE KONMpOBaHME U BOCCTaAaHOB/EHME.

3. OTOb6paXkeHne OCHOBHbIX METPUK MPON3BOAUTENIBHOCTU
B BMAE rparkoB C BOSMOXHOCTbH CO34aHUS
COOCTBEHHbIX.

CpefacTBa oTcnexXunBaHusi coctossHmns pabotbl CYB/]

SYASS
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OTob6pa)keHue CTaTUCTUKKU NO TpaH3akuuam B PPEM

|
T

Committs Rolibacks

PostgresPro Instance: Transactions Rate

CpeLcTBa OTCIeXXMBaAHUSA COCTOAHUA paboTbl CYB/] 6/95
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CtatucTtuka no ctpokam B PPEM

PostgreSqlInstance: tuples

Tuples returned Tuples fetched Tuples inserted Tuples updated Tuples deleted

CpefcTBa OTCNeXXnBaHUs COCTosiHUSA paboTbl CYB/] //99
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MoJaynu oTcneXxmBaHus A0JITNX 3anpocoB

1.pg_stat_statements.
2.pg_stat_kcache.
3.auto_explain.

4. pg_wait_sampling.
5.plprofiler.

8/055
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HepocTaTku pg_stat_statements

1.HeT MHpopMaLmmM No NnaHam BbIMOJTHEHUS.
2. HeT NpuBA3KM K COOLITUAM OXUOAHUS.

3.0TcyTCcTBUE MHPOPMaLMK noTpebneHnsa CPU npu
NIaHNPOBaHUM N BbINONTHEHWW 3aMNPOCOB.

4.0OTCyTCTBME CTATUCTUKM aHHYIMPOBAHUSA KaLLa.

Moaynun oTcnexnuBaHnsa Jonrmx
3anpocoB 9/55




Pogzgres Pro

Mopaynb pgpro_stats

» CHop cTatucTrkm no userid, dbid, queryid, planid.

BbiBOZ 0606LLEHHOMO NMlaHa BbIMOSHEHUA MOMUMO TEKCTAa
3anpoca.

« COOP CTATUCTUKM CODLITUN OXUOAHUS C MPUBA3KOM K
KOHKPETHOMY 3arpocy ¥ nnaHy.

PacyeT cyMMapHOM CTAaTUCTUKIK MO 3arpocam.
 [loagcyeT CTaTUCTUKK aHHYIMPOBAHMA KaLla.

Moaynun oTcneXxusaHua gONrnx
3alripocoB 10/55
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Moaynu pg_profile n pgpro_pwr

[103BONAKOT COBMPATb 1M OTOBPaXKaTb CTATUCTUKY:
1.5QL-3anpocos.

2.KomMaH[, namMeHarowmx gaHHble CYb/I.

3./Icrnonb30BaHMA NoMb30BaTENbCKUX OYHKLNM N XPaHUMbIX
npouenyp.

4.PaboTbl Npouecca O4YNCTKK, POHOBOIO NpoLecca 3anncu v
MHOroe gpyroe.

Mopaynu oTcneXxxmBaHus fONrnx
3arnpocoB 11/55
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Top SQL no BpemMmeHu BbINONHEHUSA B Pgpro_pwr

I/O time (s) Execution times (ms) .
Query ID Database | Exec (s) | %Total — Rows : Executions
Read |Write Mean Min Max StdErr
04ccad2749
—[f287fe6aee82861’f] data_db |568435.73 50.16 | 46357.14| ©.02| 56251| 1@1e5.344 5853.911 52907.023 | 3149.484 56251
44
ladsoostds data db 275847.@9 24 .27 9.46 56266 4888.336 4296.680@ 7265.277| 458.831 56266
[99evaccedn250ae7 ] =
seiiizmeds data db 98871.86 8.73 55416 1784.175 1322.458 7172.35@| 585.637 55416
[9e2fc21caaf82b3] el : : : : : :
4
et data db 62491.75 5.34 38757 1530.352 1329.667 4263.860 | 142.886 39528
[ae253f2950531042] -
Secdeniid data db 56346.51 4.97 9.18 115e4 4897.993 4302.192 7420.182 | 461.443 115e4
[2c@s42cdflcdosec] aa_ ’ ’ ’ ’ ’ ’ ’
ae4d21e89c
[2d143b46c513d3ba] data_db 7312.75 9.65 673.43 796 9186.868 6154.602 17678.778 | 2227 .84 796
aedd2
geadilefine data db 7217.26 0.64 663.60Q 79@ 9135.771 6168.327 16583.076 | 2273.547 79@
[66ac855538c3d305] —
a722875b7d
—[15ec78c4c8F533d1] data_db 6026.51 9.53 0.02 1210 4980.590 4343.231 7167.028 | 514.164 1210

Moaynun oTcnexmBaHusa AONrux
3anpocoB 12/55
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pPgpro_pwr

Top SQL no KonunyecTBy YTeHM 6110KOB U3 Kawa CYB/ B

Query ID |Database |blks fetched |%Total |Hits(%) | Elapsed(s) | Rows |Executions
%wm] data db 87023201012 39.99 85.16 568435.7 | 56251 56251
g;:—mseam data db 40645632675 18.68 100.00 275047.1| 56266 56266
%msml data db 40029581352 18.40 100.60 98871.9| 55416 55416
ﬁ;@—%mm data db 28552001009 13.12 100.00 60491.7| 38757 39528
%mmec] data db 8310018767 3.82 100.600 56346.5| 11504 115604

Moaynun oTcnexxnuBaHnsa Jonrmx
3anpocoB
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Top SQL ¢ Han60bLLIMM BpeMEHEM OXUAaHUA B PgPro_pwr

Reads Writes
Query ID Database| I0(s) R(s) W(s) | %Total Elapsed(s) | Executions
Shr Loc|Tmp | Shr |Loc | Tmp

%m“ﬂ data_db [46357.139|46357.137 (0.002| 83.28|12911683448 24 568435.7 56251
—ffsiiizbsaiiems] data_db 1712.092| 1712.013(0.077 3.08 84503930 5348 3338.5 1
mﬁasm] data_db 1665.391| 1665.391 2.99| 421918322 3334.5 1123
—EL:;Z:;;CE@S%SZ] data_db 1264.005| 1264.005 2.27 11953330 3158.0 181225
—?;;iz;:elb?;bnsb] data_db 1101.802| 1101.802 1.98 6605417 1710.5 650058
—f:;zzjczeﬁ:assfe] data_db 869.443| 869.443 1.56| 228386445 1278.4 473
%N%a] data_db 673.434( 673.434 1.21| 195397547 7312.7 796
_?:;i§::iii3d3981 data_db 663.598( 663.598 1.19| 192704550 7217.3 790

Moaynun oTcneXxuBaHna gONrmnx
3alripocoB 14/55
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[MpuMep CTaTUCTUKKU OXXUAAHUN MO 6a3aM AlaHHbIX B Pgpro_pwr

Wait statistics by database Top wait events

Datab Wait event type | Waited %Total _ _ -~z

atabase | Wait event type| Waited (s)| %Tota Database | Wait event type| Wait event | Waited (s) | % Total
db2 Client 207.30| 90.49 . . '

db2 Client ClientWrite 207.30| 90.49
db2 10 21.76 9.50
- —

b2 * P | Ep— db2 IO BufFileWrite 15.30| 6.68
pg_profile [LWLock 9.03 0.01 db2 I0 BufFileRead 6.46 2.82
pg_profile | * 0.03 0.01 pg_profile | LWLock BufferMapping 0.02 0.01
Total 229.09 pg_profile | LWLock LockManager 0.01 0.00

MO,EI,yJ'I N OTCNIEXXUBAHUA OOJITUX

3anpocoB
15/55
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[TpumMep CTaTUCTUKU OXXUAAHUN NO CBA3KE “3anpoc — nnaH
BbIMNOJIHEHNA" B PgpPro_pwr

LWLock wait event type

All wait event types
Query ID Plan ID Database | Waited (s) | %o Total Details Query ID Plan ID Database | Waited (s) | %Total Details
15e@52878b - bb70911186 . BufferMapping: 0.02
e4fadag8c1185fedd | db2 105.11 45.88 Client: 105.11 e - .
[d1927b742857ee1b] [42126e815565F850) | 22c0000ab@931dee | pg profile .03 0.0l | ckmanager: 0.01
£ £
e 3e3f4c16c408F623 | db2 38.55| 16.83 Client: 38.55
[7a77ed62d2679a51]
2ca
meailiinad 4¢2069bd2720277 | db2 31.19| 13.61 Client: 31.19
[480c7b3b4a837b2c]
34464d840e
e 4 489 [ db2 : - ient: 21.
sadselasazebdpee) | LLLDEQ268C1a248 db 21.85 9.54 Client: 21.85 _ -
IO wait event type
YP
@babcd53e0
¥babcd> 300 - - o) . - :
[d281facacacesnr) | S22260d2€00364d37 | dbD 20.62|  9.00 10: 20.62 Query ID PlanID  |Database | Waited (s) | %Total Details
bb70911186 : @babcd5300 BufFilelirite: 14.58
: : ] : 0. 93e 93364d37 | db2 . .
Een 93c68b8ab0931dee | pg_profile 0.03 0.01 LiLock: .03 (d2s1faeictocesef] |22 0d3c9z364d37 | db2 20.62|  9.00| o e o

MoZynun oTcnexxnuBaHusa JOonrmx
3anpocoB
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[Mpumep ctaTucTukn notpedbneHuns CPU n yteHusi/3anucu us
hannoBon CUCTEMbI B pgpro_pwr

Top SQL by reads/writes done by filesystem layer

User Time System Time
Query ID Plan ID Database
Exec (s) | %Total | Exec (s) | %Total

7 -
SHEcEea 4c2069bda720277 |db2 254.32| 29.55 1.02| 4.47
[488c7b2b4a837b2c]

4
34464d840e 111b8@468c1a2489 | db2 252.51 29.34 0.38 3.85
[54d4e1460236bdbae]
M e93e@d3c9a364d37 | db2 193.59| 22.49 14.13| 61.61
[d281f4elcfacesef]
15e052876b
15€0528700 7
[d1537b74a8576e1b] e4fada8c1185feda [ db2 109.36( 12.71 5.22| 22.77
fc9e858100 3e3f4cl16c408f623 | db2 32.08 3.73 1.05 4.59
[7a77ed62d26793a51]

Moaynun oTcnexxnuBaHusa JOnrmx
3aMnpoCoB

Read Bytes Write Bytes
Query ID Plan ID Database

Exec| %Total| Exec |%Total
@babcdS53ee
—_— a9 g 2 z
[d281£4€1CF9CE40F] £93e0d3c9a364d37 [ db2 3446 MB| 99.49
bb70911186
(a2126e8156697as0] | L2C6Bb8abE931dee pg_profile 4112 kB 2.12

17/95
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[TpumMepbl 0606LL,EHHDbIX N/TAHOB BbIMNOJIHEHUSA B PgPro_pwr

fc9e858@9 SELECT p.prod_id , p.category , p.title , p.actor , p.price , p.special , p.common_prod_id FROM products p WHERE p.title LIKE $1 AND p.price BETWEEN $2 AND $3 ORDER BY p.prod_id, p

Sort
Output: prod_id, category, title, actor, price, special, common_prod_id
Sort Key: p.prod_id, p.category DESC, p.title DESC, p.actor, p.price DESC, p.special, p.common_prod_id
-> Bitmap Heap Scan on public.products p

f4c16c408f . . . .
3e3Tdclbeansrezs Output: prod_id, category, title, actor, price, special, common_prod_id
Filter: ((p.title ~~ $1) AND (p.price >= $4) AND (p.price <= $5))
-> Bitmap Index Scan on prod_title_cat_prod_id
Index Cond: ((p.title ~>=~ $6) AND (p.title ~<~ $7))
7c56f6b3ea SELECT extname, extnamespace::regnamespace::name AS extnamespace, extversion FROM pg_catalog.pg extension WHERE extname IN ($1,%$2,$3)

Seq Scan on pg_catalog.pg_extension
18558adc1f4d44fa| Output: extname, ((extnamespace)::regnamespace)::name, extversion
Filter: (pg_extension.extname = ANY ($4))

f47e5¢907c select count($1) as pgpro_fxs from pg_catalog.pg proc where proname IN ($2,$3,%4)

Aggregate
Output: count($1)
a0f5bbbbedd25819 | -> Index Only Scan using pg_proc_proname_args_nsp_index on pg_catalog.pg_proc
Qutput: proname, proargtypes, pronamespace
Index Cond: (pg_proc.proname = ANY ($5))

Moaynun oTcneXxusaHua gONrnx
3alripocoB 18/55
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Honrun UPDATE

Ha ocHoBe nHMOopMaLMK U3 PgPro_pwr BbIABEH OANH N3 Hanboee JOArX 3arnpoCcoB:

UPDATE contract.request data
SET status code = $1
, request date = $2

, response date = $3
, model version = $4
, contract id = $5

WHERE id = $6;

19/55
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[lnaH BbinonHeHUsa UPDATE

UPDATE ON request data (ROWS=91465 width=946)

-> Seq Scan ON request data (ROWS=91465
width=946)
FILTER: ((1d) ::NUMERIC = '18310725"'::NUMERIC)

O6LLiee BpeMS BbIMOAHEHNS — 6O1ee OAHON CEKYHbI.

B Tabnuue tvn id bigint, n3 npunoxeHusa nepefaH tun java.math.Biginteger

Honruvn UPDATE 20/55
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ConocTaBneHune TMnoB gaHHbIX B postgreSQL u Java

https://github.com/pgjdbc/pgjdbe/blob/REL42.7.3/pgjdbc/src/main/java/org
/postgresqal/jdbc/TypelnfoCache.java# 84

{"int8", 0O1d.INT8, Types.BIGINT, "java.lang.Long",
O1d.INT8 ARRAY},

{"numeric", O1d.NUMERIC, Types.NUMERIC,
"Java.math.BigDecimal", Oid.NUMERIC ARRAY}

Honrun UPDATE 21/55


https://github.com/pgjdbc/pgjdbc/blob/REL42.7.3/pgjdbc/src/main/java/org/postgresql/jdbc/TypeInfoCache.java
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Pogégres Pro

BbiBOAbI

1. long -> java.lang.Long.

2. numeric -> java.math.BigDecimal.
3. money -> java.lang.Double.

4. float4 -> java.lang.Float.

5. float8 -> java.lang.Double.

6. int4 -> java.lang.Integer.

Honrun UPDATE 22/55
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[Tonck gaHHbIX No CMANCKY 3HauyeHuU B Bupae CTPOKMH

EXPLAIN (ANALYZE)
WITH statuses AS (
SELECT v.status::BIGINT
FROM regexp split to table('10,30,20', ',') AS v (STATUS)
)
SELECT 1d
FROM reqg.lot 1
WHERE STATUS IN (SELECT STATUS FROM statuses s);

23/55
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[1naH nepBOHa4YanbHOro 3anpoca

Hash JOIN (ROWS=140490) (ROWS=118 loops=1)
Hash Cond: (lot.status = (v.status) ::BIGINT)
-> Seq Scan ON lot (ROWS=280979) (ROWS=280979 loops=1)
—-> Hash (ROWS=200) (ROWS=3 loops=1)
-> HashAggregate (ROWS=200 width=32) (ROWS=3 loops=1)
GROUP KEY: (v.status) ::BIGINT
-> FUNCTION Scan ON regexp split to table v

(ROWS=1000 width=32) (ROWS=3 loops=1)

[TOUCK AaHHbIX NO CMUCKY 3Ha4YeHWU B BMAE 24/55
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[lnaH 3anpoca noucka cTpok no ycnosuio IN

EXPLAIN (ANALYZE)
SELECT 1.id
FROM reqg.lot 1
WHERE 1.status IN (10, 20, 30);

INDEX Scan USING i1xf lot status 1is active ON lot 1

(COST=0.42..221.04 ROWS=182 width=8) (actual TIME=0.310..5.448 ROWS=1#ig

loops=1)

INDEX Cond: (status = ANY ('{10,20,30}"::BIGINT[]))

Planning TIME: 1.334 ms
Execution TIME: 5.554 ms

[TOUCK AaHHbIX NO CMMUCKY 3Ha4YeHWU B BUAE 25/55
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BapuaHT 3anpoca ¢ ucnonb3oBaHnem regexp_split_to_array

EXPLAIN (ANALYZE)
SELECT 1.id
FROM reqg.lot 1
WHERE 1l.status = ANY (regexp split to array('10,30,20"',

", ") BIGINTI[]) ;

14

QUERY PLAN
INDEX Scan USING ixf lot status is active ON lot 1 (ROWS=112)

(actual TIME=0.310. 5 448 _ loops 1)

INDEX Cond: (status = ANY ('{10,20,30}"::BIGINT[]))

bbiio 650.235 Mmc, ctano 5.554 mc

[TOUCK AaHHbIX NO CMMUCKY 3HA4YEHUI B BUAE 206/55



Pogégres Pro

[loa3anpochbl

EXPLAIN (ANALYZE)
SELECT 1.id
, (SELECT string agg(doc number, '; ')
FROM buy.purchase result
WHERE lot id = 1.id
) AS pur result
, (SELECT COUNT (*)
FROM buy.purchase result pr
WHERE pr.lot id = 1.id
AND pr.is active
) AS pr_count
, (SELECT string agg (DISTINCT sup.name full,
FROM buy.purchase result pr
JOIN reqg.supplier sup
ON pr.supplier id = sup.id
AND sup.is_active
WHERE pr.lot id = 1.id
AND pr.is active
) AS sup_ info
FROM reqg.lot 1
WHERE 1l.organization id = 964;

ObLee BpeMsl = 4 MUHYTb

|’.|)

27755
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[1naH BbINOSIHEHUA NepBOro noAs3anpoca

SubPlan 1
-> Aggregate (ROWS=1) (actual TIME=32.387..32.388

ROWS=1 loops=7495)
-> Seqg Scan ON purchase result (ROWS=2) (actual
TIME=29.084..32.361 ROWS=0 loops=7495)

ROWS Removed BY FILTER: 147909

O6uee BpeMa = 32.388 * 7495 = 4 MnHYTbI, NOMUCK MO purchase_result

Noasanpoc 28/955
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[1naH BbINONTHEHUSA BTOPOro noj3arpoca

SubPlan 2
-> Aggregate (ROWS=1l) (actual TIME=0.044..0.044

ROWS=1 loops=749D5)

-> INDEX ONLY Scan USING ipr lot id ON purchase result
pr (ROWS=2) (actual TIME=0.032..0.033 ROWS=0 loops=7495)

INDEX Cond: (lot i1d = 1.1d)
Heap Fetches: 0

O6uee BpeMs = 0.044 * 7495 = 329.780 Mcek, MOUCK MO
purchase_result

Noasanpoc 29/55
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[1naH BbINONHEHMUS TpeTbero noa3arnpoca

SubPlan 3
-> Aggregate (ROWS=1l) (actual TIME=0.064..0.064 ROWS=1 loops=7495)
-> Nested Loop (ROWS=1l) (actual TIME=0.018..0.022 ROWS=0 loops=7495)

—-> INDEX Scan USING 1xf pt lot id ON purchase result pr 1
(ROWS=2) (actual TIME=0.005..0.006 ROWS=0 loops=7495)

INDEX Cond: (lot 1d = 1.1id)
—-> INDEX Scan USING pk sup ON supplier sup (ROWS=1l) (actual
TIME=0.023..0.023 ROWS=1 loops=3419)
INDEX Cond: (id = pr l.supplier id)
FILTER: 1s active
ROWS Removed BY FILTER: O

O6Lee Bpemsi = 0.064 * 7495 = 479.680 mcek, nonck no purchase_result v
supplier

Noasanpoc 30/55
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O6begnHeHne TPEX Noa3anpocos

SELECT string agg(pr.doc number, '; ') AS doc numbers
, COUNT (1) FILTER(WHERE pr.is active) AS pr count
, string agg (DISTINCT sup.name full, ';') FILTER(WHERE pr.is active) AS sup info
FROM buy.purchase result pr
LEFT JOIN reqg.supplier sup
ON sup.id = pr.supplier id
AND sup.is active
WHERE pr.lot id = 1.id

CREATE INDEX pr lot id doc number ix

ON buy.purchase result (lot id, is active, supplier id, doc number);

CREATE UNIQUE INDEX sup_info_ux
ON req.supplier(id, 1is active, name full);

[Noasanpoc 31/95
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NToroebiu 3anpoc

SELECT 1.id
, pr.doc numbers
, Pr.pr count
, pr.sup info
FROM reqg.lot 1
LEFT JOIN LATERAL (SELECT string agg(pr.doc number, '; ') AS doc numbers
, COUNT (*) FILTER(WHERE pr.is active) AS pr count
, string agg (DISTINCT sup.name full, ';")
FILTER (WHERE pr.is active) AS sup info
FROM buy.purchase result pr
LEFT JOIN reqg.supplier sup
ON sup.id = pr.supplier id
AND sup.is active
WHERE pr.lot id = 1.1id
) pr
ON (1 = 1)
WHERE l.organization 1id = 964;

Noasanpoc 32/95
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[lnaH BbiNosIHEHMA HOBOro noga3anpoca

-> AGGREGATE (ROWS=1) (actual TIME=0.014..0.014 ROWS=1 loops=7495)
-> Nested LOOP LEFT JOIN (ROWS=2) (actual TIME=0.006..0.008 ROWS=0
loops=7495)

—-> INDEX ONLY Scan USING pr lot id doc number ix ON purchase result pr
(ROWS=2) (actual TIME=0.004..0.004 ROWS=0 loops=7495)
INDEX Cond: (lot 1d = 1.1id)
Heap Fetches: 0

—> INDEX ONLY Scan USING sup info ux ON supplier sup (ROWS=1 width=105)
(actual TIME=0.005..0.005 ROWS=1 loops=3419)

INDEX Cond: ((id = pr.supplier id) AND (is active = TRUE))
Heap Fetches: 0

O6uwee BpeMst = 0.014 * 7495 = 104.930 Mcek, 66110 4 MUHYTb

[Togsanpoc

33/55
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Bbluncnsemoe Bbipa)keHue no gBym ctonbuam Tabnuubl

EXPLAIN (ANALYZE)
WITH ds AS (
SELECT 1.id
, CASE
WHEN EXTRACT
EXTRACT
WHEN EXTRACT
EXTRACT
ELSE O
END AS razdel
FROM reqg.lot 1
WHERE 1l.year < 2019
)
SELECT *
FROM ds
WHERE razdel != 0O;

YEAR FROM l.date planned) = 2019 AND

YEAR FROM l.date delivery from) = 2019 THEN 1
YEAR FROM l.date planned) = 2019 AND

YEAR FROM l.date delivery from) > 2019 THEN 21

o~ o~ o~ o~

BblyncnaemMoe Bbipa)xeHue no ABYyM CTOJ'I6LI,aM 34/55
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[1TnaH BbINONHEHMUS nepBoHa4dasibHOro 3arpoca

QUERY PLAN

Bitmap Heap Scan ON lot 1 (ROWS=179325 width=12) (actual TIME=143.985..523.901 ROWS=1445
loops=1)
Recheck Cond: (YEAR < 2019)
FILTER:
ROWS Removed BY FILTER: 178781
Heap Blocks: exact=20196
—> Bitmap INDEX Scan ON ix lot (ROWS=180227) (actual TIME=14.598..14.599 ROWS=180226
loops=1)
INDEX Cond: (YEAR < 2019)
Planning TIME: 4.737 ms
Execution TIME: 524.258 ms

BblyncnaemMoe Bbipa)xeHue no ABYyM CTOJ'I6LI,aM 35/55
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3aMeHa BblYyucaeMoro ctonoéua Ha ABa AO0NOJIHUTENIbHbIX
ycnosusi punbTpaunm K ctonbuam Tabnuubl

Y ntobon gatbl n3 otpeska 2019-01-01 n 2019-12-31 rog = 2019.
Y ntobon gatbl >= 2019-07-01 rog >= 2019.

EXPLAIN (ANALYZE)
SELECT 1.id

FROM reqg.lot 1
WHERE 1l.year < 2019

AND l.date planned BETWEEN make date (2019, 1, 1) AND make date (2019, 12, 31)
AND 1l.date delivery from >= make date (2019, 1, 1);
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N3meHuunBas pyHKUMUA

—

. MoXXeT namMeHdaTb AaHHble B b/

2. Mo)KeT BO3BpalllaTb pa3nyHble pe3ybTaTbl C
OAMNHAKOBbIMU aprymMeHTamMu.

BblamucnaeTca aaa KaXk o CTPOKM MHOXECTBA.
[1TNaHVPOBLUMK He AeNnaeT HUKaKUX NpeanosioXXeHnn o
noBefeHNU TakoW QYHKLMN.

&~ W
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CtabunbHasa pyHKLUSA

1. He MOXXeT naMeHAaTb AaHHble B b/1.

2. Bo3BpallaeT oaMHaKoBble pe3ynbTaTbl C OAMHAKOBbLIMMU
aprymMeHTamMm B paMkKax oaHoro 3arpoca.

3. MHOXXEeCTBO BbI30OBOB QYHKLMM 3aMEHAETCH O4HUM.
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Pogzgres Pro

[locTosIHHaA PyHKLUS

—

. He nweT n He MmeHaeT gaHHble B b/1.

2. He ncnonb3yeT JaHHble BPEMEHHbIX 30H 1 NTOKaNsaX
cepBepa.

3. Bo3BpallaeT oaMHaKoBble pe3ynbTaTbhl C OANHAKOBbLIMMU

aprymMeHTamum.
4. MOXXeT 6bITb BbINOSIHEHA Ha 3Tarne niaHpoBaHMS.
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[1naH BbINONHEHMUS 3alpoCa nocJsie 3aMeHbl Bbl4UCiademMoro
Bbipa>XeHUs

QUERY PLAN

Bitmap Heap Scan ON lot 1 (ROWS=9215) (actual TIME=110.011..346.557 ROWS=1445 loops=1)
Recheck Cond: (YEAR < 2019)
FILTER: ((date planned >= '2019-01-01"'::DATE) AND
(date planned <= '2019-12-31"'::DATE) AND
(date delivery from >= '2019-01-01"::DATE)
)
ROWS Removed BY FILTER: 178781
Heap Blocks: exact=20196
—-> Bitmap INDEX Scan ON ix lot (ROWS=180227 width=0) (actual TIME=16.352..16.353
ROWS=180226 loops=1)
INDEX Cond: (YEAR < 2019)

PacuyéTHOEe KOMMYEeCTBO CTPOK HOJIbLLEe (hakTU4eCckoro B 9 pas, 6b1/10 B 124 pasa

BblyncnaemMoe Bbipa)xeHue no ABYyM CTOJ'I6LI,aM
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Ncnonb3oBaHMe pacLUMPEHHOW CTaTUCTUKKN A1 YyCTPaAHEHUS
OLUMOKM B paCYETHOM KOJIMYECTBE CTPOK

Hy>XHa CTaTUCTKKa No KOMOUHaLMK nonen year n date_planned.

CREATE STATISTICS lot year date planned(mcv) ON YEAR,
date planned FROM reqg.lot;

ALTER TABLE reqg.lot ALTER COLUMN YEAR SET STATISTICS 1250;

ALTER TABLE reqg.lot ALTER COLUMN date planned SET
STATISTICS 1250;

ANALYZE reqg.lot;

CREATE INDEX req dp ddf year ix ON reqg.lot (date planned,
date delivery from, YEAR);
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[MnaH BbINONHeHUA 3anpoca nocJie cé6opa paclUMpPeHHOM
CTaTUCTUKU U cCO3[aHUA MHOEKCA

QUERY PLAN

Bitmap Heap Scan ON lot 1 (ROWS=1397 width=8) (actual TIME=5.102..7.942 ROWS=144§ 1oops=1)
Recheck Cond: ((date planned >= '2019-01-01"'::DATE) AND
(date planned <= '2019-12-31"'::DATE) AND
(date delivery from >= '2019-01-01"'::DATE) AND (YEAR < 2019)
)
Heap Blocks: exact=936
—-> Bitmap INDEX Scan ON req dp ddf year ix (ROWS=1397) (actual TIME=4.970..4.970
ROWS=1445 loops=1)
INDEX Cond: ((date planned >= '2019-01-01"'::DATE) AND
date planned <= '2019-12-31'::DATE) AND
date delivery from >= '2019-01-01"'::DATE) AND

YEAR < 2019)

o~ o~ o~ o~

)
bbino 523.907 mc, ctano 7.942 Mc, pacxoxaeHne B KOMYeCcTBax CTPOK COKpaTU/IOCh A0

MWHNMYMa.

BbluncnaemMoe Bbipa)xeHue no ABYM CTOJ'I6L|,aM
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NcknioueHune ycnosumn punibTpauum BO BpeMs MNjlaHUpPOBaHUS
3anpoca

WITH params AS NOT MATERIALIZED (
SELECT :version cond AS version cond

)
SELECT 1.id
FROM reqg.lot 1
JOIN params p
ON (1 = 1)
WHERE 1l.year = 2019
AND ((p.version cond
(p.version cond

1 AND l.status = 50 AND l.type correct = 0) OR
2 AND l.status = 50 AND 1l.is last version)

)
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[naH BbINONHEeHUA 3anpoca npwm version_cond = 1

QUERY PLAN

Bitmap Heap Scan ON lot 1 (ROWS=14580 width=8) (actual
TIME=1.716..14.347 ROWS=18576 loops=1)

—

Heap Blocks: exact=3262
-> Bitmap INDEX Scan ON year type cor status 1ix
(ROWS=14580) (actual TIME=1.243..1.244 ROWS=18576 loops=1)

F

VickntodeHune ycnosuii dunbTpaummn Bo BpEMS
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[lnaH BbINONHEHUA 3anpoca npwm version_cond = 2

QUERY PLAN
Bitmap Heap Scan ON lot 1 (ROWS=14580 width=8) (actual TIME=3.067..36.650 ROWS=18576
loops=1)
FILTER: is last version
Heap Blocks: exact=3262
-> Bitmap INDEX Scan ON year type cor 1lv ix (ROWS=14580 width=0) (actual
TIME=2.612..2.612 ROWS=18576 loops=1)
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[naH BbINONHeHUA 3anpoca npu version_cond = 3

QUERY PLAN

RESULT (ROWS=0) (actual TIME=0.002..0.002 ROWS=0 loops=1)
One-TIME FILTER: FALSE

Planning TIME: 0.429 ms

Execution TIME: 0.034 ms

[Tpu version_cond = 3 3anpoc BEPHET MyCTOE MHOXXECTBO ELLE Ha aTarne
NNaHnpoBaHNS
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[NapameTpbl join_collapse_limit n from_collapse_limit

1. TOpMO3AT aHannTU4yeckmne 3anpochl
2. join_collapse_limit = 8 -> 30
3. from_collapse_limit = 8 -> 30

[lapameTpbl join_collapse_limit n from_collapse_limit 47/55



Pogzgres Pro

Bbicokoe notpe6neHmne CPU

1. from_collapse_limit u join_collapse_limit pasHbl 30
2. KonnyecTtBo coeanHenun Tabnuy, > 12 (geqgo_threshold)
3. lcnonb3oBaHne reHeTU4YeCcKoro onTruMmn3aTopa

[MapameTpbl join_collapse_limit n from_collapse_limit 48/55
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[TpuymnHbI BbicOKOro norpebnenna CPU

1. Bpema nnaHnpoBaHmna > 300 Mcek.

2. Bpems BbINONTHEHUA < 5 MCEK.

3. 13 OCHOBHOM TabnuLbl JaHHble N3BeKaInChb Mo NEPBUYHOMY
KJTFO4Y, @ 3aTEM K HUM A06aBAANIUCH JaHHbIE U3 Pa3/INYHbIX

TabnuL.

[locne yMeHbLUEHNSA 3HaYEHNIM MapaMeTpoB A0 8
BpeMS MIaHNPOBaHMA CTasI0 CONOCTaBUMO C BPEMEHEM BbIMOHEHUA.

[MapamMeTpbl join_collapse_limit n 50/55
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dPuHanbHbIE BbIBOAbI

1.0nTnMn3ayms 3alpocoB — HE TOJIbKO MOCTpoOoeHNeE MHOEKCOB.

2.He cTonT nepeHoCUTb KO “Kak eCcTb’ Mpu Murpaunm Ha Apyryro
CYB/.

3.B PostgreSQL paboTa nnaHMpoBLMKa MOCTOAHHO Y/yullaeTcs,
HY>XHO MCMOb30BaTb MOAXOAALLNM MEXAHN3M.

4 MNepe NPUMEHEHNEM HACTPONKN B MPOMBbILLIEHHOM OKPYXXEHUN
HY>XHO ~ MPOBEPUTL €€  BAUAHME  MNPU  HArpy304YHOM
TECTMPOBAHUN.
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CcbINIKM Ha cpeacTBa oTcneXxXmneaHua coctoaHua CYb/

Otya0
[=]

« Mamonsu.
https://postgrespro.ru/docs/enterprise/16/mamonsu

« POStgres_exporter. https://github.com/prometheus-
community/postgres_exporter

« Postgres Pro Enterprise Manager.
https://postgrespro.ru/products/PPEM
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CcbINIKM Ha MOAYJIN OTCleXXuBaHUA 40JITNX 3anpocos
« Ppg_stat_statements.

https://postgrespro.ru/docs/enterprise/16/pgstatstatem E E
ents

« pg_stat_kcache. https://github.com/powa- =

team/pg_stat_kcache

« Pg_wait_sampling.
https://github.com/postgrespro/pg_wait_sampling

o plprofiler. https://github.com/bigsal/plprofiler

« auto_explain.
https://postgrespro.ru/docs/enterprise/16/auto-explain
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Ccbl/IKU Ha gonoJsiHUTeNIbHble MoAyJIn

« Pgpro_stats.
https://postgrespro.ru/docs/enterprise/16/pgpro-
stats

« Pg_profile. https://github.com/zubkov-
andrei/pg_profile

e POPro_pwr.
hitps://postgrespro.ru/docs/enterprise/16/pgpro-pwr
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Cnacu6o 3a BHUMaHue!

MéTp NeTpos (p.petrov@postgrespro.ru)




