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YTO OH TOPMO3NT

MOﬂ,eﬂleyeM CUTYyauuio [ TuMnuA Npycnan KoA v ckasan,

900
public async IAsyncEnumerable<OrderResponse> GetOrders(...)
{
var orders = awalt _ordersRepository.GetOrders(...);
var items = awailt _1itemsService.GetItems(...);
foreach (var order in orders)
{
var orderItems = items.Where(i => order.ItemIds.Contains(i.Id));
yield return new OrderResponse(order, orderItems);
}
}
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Mogenupyem cutyaumio

public async IAsyncEnumerable<OrderResponse> GetOrders(...)

{

var orders = awailt _ordersRepository.GetOrders(...);
var items = await _itemsService.GetItems(...);

var orderItems =

yleld return new OrderResponse(order, orderItems);
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Mogenunpyem cutyauuto

public async IAsyncEnumerable<OrderResponse> GetOrders(...)

{

var orders = awalt _ordersRepository.GetOrders(...);

var items = await _itemsService.GetItems(...).ToDictionary(...

foreach (var order in orders)
{

var orderItems = order.ItemlIds.Select(i => items[i]);

yield return new OrderResponse(order, orderItems);
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N MoKa3blBa€eT rpadoumk

MOﬂ,eﬂleyeM CUTYyauuio [ Tumnua 6narogaput

Response Time (0.99q) -

9.04s

5.02s

5s & * ; - -
498 s

496 s

141500 14:16:00 14:17:00 14:18:00 14:19:00 14:20:00 14:21:00 14:22:00  14:23:00
== RT0.99q
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Latency Numbers Every Programmer Should Know ©

L1 cache reference ......c.ciiiiiieincnncnnns 0.5 ns
Branch mispredict ........cciiiiiiiiiiinnnnnns 5 ns
L2 cache reference .......ciiiiiiieinnernnenns 7 ns
Mutex lock/unlock .......... .. i, 25 ns
Main memory reference .........cceeeeeeneanss 100 ns
Compress 1K bytes with Zippy ......cco.... 3,000 ns = 3 pus
Send 2K bytes over 1 Gbps network ....... 20,000 ns = 20 us
SSD random read ........citiiiiiintanaann 150,000 ns = 150 ps
Read 1 MB sequentially from memory ..... 250,000 ns = 250 ps
Round trip within same datacenter ...... 500,000 ns = 0.5 ms
Read 1 MB sequentially from SSD* ..... 1,000,000 ns = 1 ms
Disk seek ...iuiiiiiiiniinieineennnnns 10,000,000 ns = 10 ms
Read 1 MB sequentially from disk .... 20,000,000 ns = 20 ms

Send packet CA->Netherlands->CA .... 150,000,000 ns = 150 ms
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EF Core — TagWith

L N
1 var orders = awailt context.Orders
2 Where(o => o.ClientId == clientId)
3 .TagWith("GetClientOrders");

https://learn.microsoft.com/r

u-ru/ef/core/querying/tags

®
\_

ozoNiech 12


https://learn.microsoft.com/ru-ru/ef/core/querying/tags
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MeTpuKn n TpaccupoBKu

* Prometheus
* OpenTelemetry

* OpenTelemetry.

Npgsql
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PgSQL: query response time (0.9q) for all DBs A\
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19:40

DELETE FROM posti
DELETE FROM requs
GetSaleSchemas
INSERT INTO ghost_
INSERT INTO ghost_
INSERT INTO postin
INSERT INTO reques
INSERT INTO seller_
INSERT INTO ship_p
INSERT INTO ship_p
QUERY

SELECT FROM error
SELECT FROM ghos
SELECT FROM ghos
SELECT FROM posti
SELECT FROM requ
SELECT FROM sellel
SELECT FROM sellel
SELECT FROM ship_
SELECT FROM ship_
SELECT FROM ship_

SaveSaleSchemas

== UPDATE ship_postin
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Cpencrtea PostgreSQL

select * from pg_stat_acivity;
select * from pg_stat_statements;

-- Mogynb pg_store_plans
select * from pg_store_plans;
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log_min_duration_statement = n (ms)

select * from pg_stats;
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YCTPOUCTBO
M NNaHbl 3anpocoB
PostgreSQL
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Kak PostgreSQL XpaHUT gaHHbIe

« [aHHble B PostgreSQL nexart B Tabnuuax-kydvax (heap)

* [aHHble xpaHsaTca cTpaHuuamm rno 8 kb (no ymonyaHumio)

» Korga Bbl 06HOBMsieTe AaHHble, PostgreSQL co3gaéTt HOBY1O
3anuco, a cTapyto nomedaet yganéHHon — MVCC

ozoNiech

NHaekcbl nexart oTaenbHO U CoAep KaT CCbISTKU Ha CTPaHWULbI
(knacTepHbIX HET)

PeanbHon o4ncTKOW pynuT npouecc vacuum
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Vacuum

01 Ypanser meprBble kopTexu (dead tuples) 05 ...FULL — oTnaérT Bce, TpebyeT
ACCESS EXCLUSIVE LOCK

02 O6HoBRSIET CTATUCTUKY

06 3anyckaercs nepnoanyeckm
cam (auto vacuum)

03  O6Hosnser visibility map

04 Otpaét OC nycTble cTpaHuLbl
C KOHUa Tabnuupl

o
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Kak cMOTpeTb nnaH?

EXPLAIN

JCANALYZE — BbINOJSTHUT 3anpoc 1 gacTt actual (time, rows)

" BUFFERS EnEhEeyERe

BEGIN EXPLAIN ANALYZE ... ROLLBACK

ozoNi{ech

@ https://postgrespro.ru/docs/

postgresql/16/using-explain
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https://postgrespro.ru/docs/postgresql/16/using-explain
https://postgrespro.ru/docs/postgresql/16/using-explain

1 explaitn (analyze, buffers)
P select *

3 from ship_postings

4  where posting_id in (

5 23624730760,

6 24987564205);

ozoNi{ech
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Index Scan using ship_postings_pkey on ship_postings

(cost=0.57..4.26 rows=2 width=259)

(actual time=3.300..5.676 rows=2 loops=1)
Index Cond: (posting_id = ANY ('{23624730760,24987564205}'::bigint[]))
Buffers: shared hit=1 read=9

Planning:
Buffers: shared hit=4

Planning Time: 1.720 ms

Execution Time: 5.737 ms

oo~ s WM =

ozoNi{ech
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4 CPU
4 GB RAM

o n B WN B
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ship_postings: 1 mnpg

_ ship_posting_schemas: 1.5 mnpg
explain (analyze, buffers)

select *
from ship_postings
join ship_posting_schemas using (posting_1id)
where posting_id in (24557310091, 24557311091)
and shipped_at i1s not null;
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1 Nested Loop

2 (cost=1.15..9.45 rows=1 width=280)

3 (actual time=4.099..4.116 rows=1 loops=1)

4 Buffers: shared hit=9 read=8

5 -> Index Scan using ship_postings_pkey on ship_postings

6 (cost=0.57..4.26 rows=2 width=259)

7 (actual time=2.309..2.324 rows=1 loops=1)

8 Index Cond: (posting_1id = ANY ('{24557310091,24557311091}"'::bigint[]))

9 Buffers: shared hit=8 read=4

10 -> Index Scan using ship_posting_schemas_pkey on ship_posting_schemas
11 (cost=0.58..2.59 rows=1 width=29)

12 (actual time=1.783..1.783 rows=1 loops=1l)

13 Index Cond: (posting_id = ship_postings.posting_1id)

14 Filter: (shipped_at IS NOT NULL)

15 Buffers: shared hit=1 read=4

16 Planning:

17 Buffers: shared hit=216 read=32
18 Planning Time: 16.503 ms

19 Execution Time: 5.720 ms
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Cost vs Time

Cost

NamepsaeTtcs
B nonyrasx

*1 ymeHue ¢ Oucka
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Time

N3mepseTcs
B MUINIMCEKYHOAX
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YTO elle ecTb B niaHe

Width

CpenHuin pasmep CTpokM B banTax

Rows

Yncno cTpok no nnaHy

ozoNi{ech

Buffers

1 = 8 knnobanT

Actual rows

Yucno cTpok no akty
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Cutyaumu

/

01

"l

lNMnoxowun 3anpoc

KoTtopbi BUOHO cpasy
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[1noxon 3anpoc

MoxeT BO3HUKHYTb, ecrniv aBTop 3anpoca ORM,
ChatGPT, noctpouTens 3anpocoB, YENoBex,

o200 HUKorga He BmaeBwnn B
1 SELECT * FROM (
2 SELECT * FROM ( (" )
3 SELECT * FROM (
4 SELECT * FROM table PeweHune — nepenuncartb, oTkasatbcs oT ORM,
5 JOIN (SELECT * FROM otherTable WHERE ) HaKUHYTb Xenes3a
6 a ON table.Id = a.0therID
7 \ J
8
9)))))))
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Cutyaumu

01

NMnoxowun 3anpoc

KoTtopbi BUOHO cpasy

-

02

o

\
HopmanbHbIN 3anpoc

be3 nHaekcos
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HopmanbHbIM 3anpoc

01 Cwmotpum nnan, Buamm SeqScan
02 [Do6asnsiem unaekc (concurrently, ecnv He xo4eTcs GrOKMPOBOK)

03 Cwmortpum nnaH, Buaum Index Scan/Index Only Scan

P.S. Boibop nonen onga nnaekca — HeTpuBManbHasa 3agada
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Cutyaumu

01

02

ozoNiech

NMnoxowun 3anpoc

KoTtopbi BUOHO cpasy

HopmanbHbIN 3anpoc

be3 nupekcos

-~

&

0

HopmanbHbIU 3anpoc

NHpekcbl He NCIMOJIb3YHOTCA
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NHAeKcbl eCTb, HO HE UCTIONb3YHOTCS

01 HecenekTuBHbIN MHAEKC — Ha bool/enum

02 oyHkuusa Ha none — lower(email) = ‘cto@ozon.ru’

03  Onepatopbl, KOTOpble He NOAAEePKUBAOTCS MHAEKCOM — |LIKE

04  Het ctaTUCTVKM NO MHAEKCY — auto vacuum He CrpaBnsieTcs

05 BesuHoekca u npaBga dObicTpee — Tabnuua ManeHbKas
NN HY>XHO NepebpaTb NoYTK BCE 3anucu
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Cutyaumu

01

02

ozoNiech

NMnoxowun 3anpoc

KoTtopbi BUOHO cpasy

HopmanbHbIN 3anpoc

be3 nupekcos

X!

HopmanbHbIn 3anpoc

NHpekcbl He NCIMOJIb3YHOTCA

04

HopmanbHbIU 3anpoc

NHpekcbl ecTb
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VIHOEeKCbl eCcTb U NCIMOJ1b3YHOTCH

O1 rows u actual rows cunbHO pasHSTCS
02 Index Only Scan (Heap Fetches > 0)

03 Buffers: shared read=100500

ozoNi{ech

33



Actual Rows = Rows

O1 nMnanvpoBLMK AyMaeT oaHO, a No dakTy — Apyroe

02 MnaHWpoBLLMK ONMpaETCs Ha CTaTUCTUKY
(4MCnNo CTPOK, YHUKasbHbIX 3HAaYEeHUN, pacnpenerneHume...)

[ PelLeHne — TIOHWHT auto vacuum Qj
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Index Only Scan Heap Fetches > 0

01 Index Scan xoguT B Ky4y 3a AaHHBIMM

02 Index Only Scan He xoguT...

03 ...kpome cnyyaes, korga ero visibility map ycrapena

04  BwuTbl ycTaHaBnMBalOTCS NpU vacuum

05 Bwutbl c6pacbiBatoTcs Npu MOGOM U3MEHEHUN CTPaHWLbI

[ PelueHue — TIOHWHF auto vacuum Qj
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Buffers: shared read = 100500

O1 OFFSET... LIMIT naruHauus (ucnons3yinte WHERE id >
previous_id LIMIT)

02 Mposepsiite index bloat, table bloat

03 Baww nyuwme apysbs — fill factor, auto vacuum, pg_repack,
pg_compacttable n npaBunbHble yoaneHna
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Kak npaBunbHO yaansTb AaHHbIE

* [NpocTtoun cosetckum DELETE

« DELETE, a 3atem pg_repack/pg_compacttable

« CREATE — INSERT FROM SELECT — RENAME — DROP
* MaptnymoHnposanme n DROP PARTITION

« TRUNCATE TABLE

 DROP TABLE unu gaxe DATABASE

ozoNiech
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BbiBOoObI
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4 A
1. Tpodununpynte n onTUMMU3NPYUTE CaMble Y3KNe MecTa

N J

é A
2. YuTtanTte nnaHbl 3aNpocoBs, UwmTe Nnpoodnemsbl

N J
3. PabGortante ¢ bonbwnMn gaHHbIMN NPaBUITbHO — MOMEHbLLE

obHoBreHUW, NoborbLUE NPaBUITbHBIX YaaneHun
{ 4. Hactpounte meTpuku n aneptol (query time, table + index bloat) }
{ 5. PerynapHo gpyxute ¢ vacuum, pg_repack, pg_compacttable }
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