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copepKaHue
AOKnana '] O cepBuce

Ha3HayeHne, BHYyTPEHHEE YCTPOWCTBO, NpeaBapuTebHas
NOArOTOBKA K Harpyskam

&  0c60oe 1 nepBbIX Mepax

Kak Bo3BpaLlanu nokasatenu padoTbl K npuemMnembim
3HAYEHNAM

" MonHoueHHOoe pelueHne Npo6nembl

[TapTuuMpoBaHNE KaK rapaHTNAa CTabUNbHOCTU Ha
oyayLiee. Kak genanwv ero Ha gerictywower b/

E NoaBegeHe NTOroBs
BbiBOAbI M peKoMeHaaunm



CepBuc «XpaHmnmiye KOMMmyHMUKayumuimm

aka «XpaHunuile akTUBHOCTEN
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HasHayeHme
XpaHnInwa

KOMMYHUKaUNIN

[TpunoxeHne

Coxpa HAET JaHHbIE

OrnepaTopoB

BPM
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O Auvariore

C KITMEHTOM

3anpalimBaet

MCTOPUIO B3anmoaencTBUn——p

MO KITMEeHTaM

DWH

[
\

3abupaeT OaHHbIe

XpaHunuiie
KOMMYHUKaL WK
\ 4
~ TN
= —
PostgreSQL
— S




.NET G

Vicnonb3yembie

TeXHonornm EF

Core

PostgreSQL
12



communicant

1

CTpPVYKTYpPAa
6a3bl AaHHbIX

1
1

call chat
FK activity_id FK activity_id

opt data

FK activity_id



MoAroToBKa K 6yAywM Harpy3sKkam

o JloGaBuNV HEAOCTAIOWNIA NHAEKC

ToroBbie pe3ynbTaTbl

OWmnOKN:

Bpema otseTta MAX:

JopaboTKN
Harpy3ouyHblie TeCTbl
200 RPS R
\\ , * AsNoTracking
\ /
- BJ: 1CPU, 2GB mem, ! ! ,
shared_buffers=522me Q1 . 03 ; - PreCompiledLINQ
\ ! \ /
\ ) \ /I
* CepByic: &4 noaa o . 7 R v
0.125CPU 1 128MB mem. Tee-eC ’ Rl _
// l/ \\\
/ / \
I ! 1
MepBble pe3ynbTaTbl | 02 ; :‘ 04 !
\ \ /I
OWNGKN: R K N ‘

Bpema oteeTta MAX: ik
Bpema otBeTa p99:
Bpema oTBeTa p95:

Bpemsa oteeTta p90:

Bpema oTBeTa p99:
Bpema oTBeTa p95:

Bpemga oteeTa p90:



C6o0in N nepBbie Mmepbl



14

12

10

Anpenb

KonnyectBo KOMMYHUKaLuuim B b4

Maw NioHb Nionb ABrycT CeHTAbpPbL

Kon-Bo akTMBHOCTEM, M/H
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cooinunero
pa3BuTme

[lepBble anepTbl

EANHWYHBIE OWOKM TariMayTa BbIMOIHEHWS
3anpocoB K b/l

PocCT KonnyecTBa OWNOOK

TarimayTbl noNy4eHUa NoaKNt4YeHnda n3 nyna,
ncyepnaHme numuTa nogknyeHuin B PG

POCT BpemeHu oTBeTa

Bpema otBeTa GET-3anpoca BbIpoOcno ao

HeBO3MOXXHOCTb NepecyeTa

N3-3a BbICOKOIO
BpeMeHN nony4yeHna nctopun B3anmoaencTBuii
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HeonTnmanbHbIl NTHAEGKC

 dunbTp: client_id =‘...” AND created_dt >='90d ago’

* IHpeKcol: client_id v created _dt

» 1nA ounbTpaLmnm No HECKONbKUM YyCcnoBnAM, 00beanHEHHbIM onepauneri AND, cTouT
MCNoNb30oBaTb COCTaBHOM MHAEKC

* B Hawem cnydyae Heobxoaum coctaBHol nHaeKke activity (client_id, created_dt)

13



 1Ba LINQ-3anpoca — oTaeNnbHo

3anpawnBasinCb 3BOHKU, OTOENbHO HYaTbl

* B ob6ounx 3anpocax ycTaHOBNEHA Onuus
AsSplitQuery - 3HauyuT, EF mor pasouTb
Kaxabliin n3 LINQ-3anpocoB Ha HECKOJIbKO

SQL

HeonTnmanbHbie 3anpochl

var calls = awalt dbContext.Calls
.AsNoTracking()
.AsSplitQuery()
.Include(c => c.Activity)
.Include(c => c.Activity.Communicant)
.Include(c => c.Activity.OptData)
Where(c => c.Activity.ClientId == clientId)
.Where(c => c.Activity.CreatedDt >= startDt)
.ToListAsync();

var chats = await dbContext.Chats
.AsNoTracking()
.AsSplitQuery()
.Include(c => c.Activity)
.Include(c => c.Activity.Communicant)
.Include(c => c.Activity.OptData)
Where(c => c.Activity.Clientld == clientId)
.Where(c => c.Activity.CreatedDt >= startDt)
.ToListAsync();

14



HeonTnmanbHbie 3anpochl

Ha Kaxabln BbiI3oB GET-meToaa nony4yany HECKONbKO 3anpocoB C OAHOW C OAHOW 1 TOW e padoTol

-- 3anpoc 3BOHKOB

-- 3anpoc opt _data gna 3BOHKOB

SELECT c.*, a.*, co.* SELECT o.*, c.id, c@.id, cl.id

FROM "call™ AS c FROM "call™ AS c

INNER JOIN activity AS a ON c.activity_id = a.id INNER JOIN activity AS c@ ON c.activity_id = c@.id

INNER JOIN communicant AS c®© ON a.communicant _id = c©.1id INNER JOIN communicant AS c1l ON c@.communicant_id = cl.id

WHERE INNER JOIN "opt data”™ AS o ON c@©.id = o.activity id
a.client_id = @ _clientId © AND WHERE

a.created dt >= @ startDt_ 1
ORDER BY c.1id, a.1id, c©.1d

c@.client_id = @_ customerId © AND
cO.created dt >= @ startDate 1

ORDER BY c.id, c@.id, cl.id

-- 3anpoc 4aToB

SELECT c.*, a.™, co.* -- 3anpoc opt_data gna 4aTos

FROM chat AS c SELECT o.%*, c.id, c@.id, cl.id

INNER JOIN activity AS a ON c.activity id = a.id FROM chat AS ¢

INNER JOIN communicant AS c@ ON a.communicant_id = c@©.id INNER JOIN activity AS c@ ON c.activity_id = c@.1id

WHERE INNER JOIN communicant AS c1l ON c@.communicant_id = cl.id
a.client _id = @ clientId © AND INNER JOIN "opt_data”™ AS o ON c©.id = o.activity_ id
a.created dt >= @__startDt_1 WHERE

ORDER BY c.id, a.id, c@.id

ORDER

c@.client_id = @__ customerId © AND
cO.created dt >= @_ startDate_ 1
BY c.id, c@.id, cl.id




fonyyeHme AaHHbIX 3a OAVH 3anpoc

var activities = await dbContext.Activities
° Ll,eJ'IbZ HE BbINOJIHATD NP

.AsNoTracking()

Where(x => x.ClientId == clientId)
.Where(x => x.CreatedDt >= startDt)
paGOTv HECKOJIbKO pa3 .Include(x => x.Communicant)
.Include(x => x.Calls)

X
_ .Include(x => x.Chats)
* [lenaem eaNHCTBEHHbIN LINQ- .Include(x => x.OptData)

NOMYYEHUN JaHHbIX OAHY N TV XKe

.. .ToListAsync();
3anpoc K activity, npncoeanHdas

SELECT :a.%, €O.™., €1.%, €2.%, 0.*
FROM activity AS a
INNER JOIN communicant AS ¢© ON a.communicant_id = ¢©.1d
 He ncnonb3yem AsSplitQuery LEFT JOIN “call” AS c1 ON a.id = cl.activity_id
LEFT JOIN chat AS ¢2 ON a.id = c2.activity id
LEFT JOIN opt _data AS o ON a.id = o.activity_id
WHERE a.client _id = "IDS9999' AND
a.created dt >= '2023-03-01T700:00:00" AND
ORDER BY a.id, c¢@.id, cl.id, c2.1d

BCE CBA3dHHbIE CYLWHOCTW



NnaH Anga eANHCTBEHHOro 3anpoca

OT160p no Customerld n CreatedDate Tenepb BbINOAHAETCA OAVH pPa3

-> Nested Loop Left Join (cost=2.28..988.40 rows=26 width=859)
-> Nested Loop Left Join (cost=1.86..768.63 rows=26 width=816)
-> Nested Loop Left Join (cost=1.43..548.87 rows=26 width=761)
-> Nested Loop cost=1.00..328.84 rows=26 width=588)

-> Index Scan using idx_activity client_id on activity a BbinonHnAeTca 1 pas
(cost=0.56..109.08 rows=26 width=392) BMecTO 2-4
Index Cond: (client_id = 'ID99999'::text)
Filter: (created dt >= '2023-83-01 ©0:00:00"'::timestamp)

-> Index Scan using communlcant_pkey on communicant c®© cost=0.43..8.45 rows=1 width=116)

Index Cond: (id = c.communicant_id)
-> Index Scan using idx_call activity _id on "call" cl1 (cost=0.43..8.45 rows=1 width=253)
Index Cond: (activity id = c.id)
-> Index Scan using idx_chat_activity _id on chat c2 (cost=0.42..8.44 rows=1 width=55)
Index Cond: (activity_id = c.1id)
-> Index Scan using idx_opt_data_activity id on opt_data o (cost=6.42..8.44 rows=1 width=43)
Index Cond: (activity_id = c.id)
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NnaH Anga eANHCTBEHHOro 3anpoca

Index Scan-bl A4na cBA3aHHbIX CYLLHOCTEN TOXe BbIMOMHATCA N0 OAHOMY pasy

-> Nested Loop Left Join (cost=2.28..988.40 rows=26 width=859)
-> Nested Loop Left Join (cost=1.86..768.63 rows=26 width=816)
-> Nested Loop Left Join (cost=1.43..548.87 rows=26 width=761)
-> Nested Loop (cost=1.00..328.84 rows=26 width=588)
-> Index Scan using idx_activity client_id on activity a
Index Scan gapyrux Tabnuu, (cost=0.56..109.08 rows=26 width=392)
no 1 pasy Index Cond: (client_id = 'ID99999'::text)
Filter: (created dt >= '2023-03-01 ©0:00:00"'::timestamp
-> Index Scan using communicant_pkey on communicant c@ (cost=0.43..8.45 rows=1 width=116)
Index Cond: (id = c.communicant_id)
-> Index Scan using idx_call activity_id on "call" cl1 (cost=0.43..8.45 rows=1 width=253)
Index Cond: (activity id = c.id)
-> Index Scan using i1dx_chat_activity_id on chat c2 (cost=0.42..8.44 rows=1 width=55)
Index Cond: (activity_id = c.1id)

> Index Scan using 1dx_opt_data_activity_id on opt_data o (cost=06.42..8.44 rows=1 width=43)

Index Cond: (activity_id = c.1id)
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NnaH Anga eANHCTBEHHOro 3anpoca

na noncka B Calls u Chats 06a pa3sa ncrnonb3yeTca NoAHbIA CNUCOK activity_id

-> Nested Loop Left Join (cost=2.28..988.40 rows=26 width=859)
-> Nested Loop Left Join (cost=1.86..768.63 rows=26 width=816)
-> Nested Loop Left Join (cost=1.432..548.87 rows=26 width=761)
-> Nested Loop (cost=1.00..328.84 rows=26 width=508)
-> Index Scan using 1dx_activity client_id on activity a

(cost=0.56..109.08 rows=26 width=392)
Index Cond: (client_id = "'ID99999'::text)
Filter: (created_dt >= '2023-03-01 ©0:00:00"'::timestamp)

He yyuTbiBaem : : : .
Y -> Index Scan using communicant_pkey on communicant c@ (cost=0.43..8.45 rows=1 width=116)

a.activity type , _ ,
Index Cond: (id = c.communicant 1id

Index Scan using i1dx_call activity_id on "call" ¢l (cost=0.43..8.45 rows=1 width=253)
Index Cond: (activity _id = c.id)

-> Index Scan using i1dx_chat_activity_id on chat ¢c2 (cost=6.42..8.44 rows=1 width=55)

Index Cond: (activity_id = c.1id)
-> Index Scan using i1dx_opt_data_activity id on opt_data o (cost=0.42..8.44 rows=1 width=43)
Index Cond: (activity_id = c.1id)
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NnaH Anga eANHCTBEHHOro 3anpoca

be3 SplitQuery JOIN Tabnuubl opt_data moXeT cubHO pasayTb Pe3ynbTaTt 3anpoca

-> Nested Loop Left Join (cost=2.28..988.40 rows=26 width=859)
-> Nested Loop Left Join (cost=1.86..768.63 rows=26 width=816)

-2

Index Scan using 1dx_opt _data activity id on opt_data o (cost=0.42..8.44 rows=1 width=43)

Index Cond: (activity _id = c.1id)

Nested Loop Left Join (cost=1.43..548.87 rows=26 width=761)
-> Nested Loop (cost=1.00..328.84 rows=26 width=588)
-> Index Scan using 1dx_activity client_id on activity a
(cost=0.56..109.088 rows=26 width=392)
Index Cond: (client_id = "'ID99999'::text)
Filter: (created dt >= '2023-03-01 ©00:00:00"'::timestamp)
-> Index Scan using communicant_pkey on communicant c@ (cost=0.43..8.45 rows=1 width=116)
Index Cond: (id = c.communicant_id)
-> Index Scan using idx_call activity id on "call" cl1 (cost=0.43..8.45 rows=1 width=253)
Index Cond: (activity id = c.1id)
Index Scan using idx_chat _activity_id on chat c2 (cost=96.42..8.44 rows=1 width=55)

Pazaysaem
pe3ynbTaT
3anpoca

20



lNNepBan
onTnMmm3auna

CocTaBHOM NMHAEKC

Co3gaTb COCTABHOM MMHAEKC Mo
KonoHKam client_id u created_dt

EAVHCTBEHHbIN 3anpoc

[log donya-narom genaem pexmm
Nnosly4eHnAa faHHbIX 3a O4WNH 3anpoc

Harpy3ouHblie TeCTbl

[poBepSAEM, HE CTAHET NU XYKe OT
NPUHATbIX HOBOBBEAEHWIA

lMpoBepkKa B npoae

Penn3 HoBoBBeAeHUI Ha prod 1 oLeHKa
Pe3ynbTaToOB HOYHOIO NEepecyeTa

21



COCTaBHOM MHAEKC 1 NOSYYEHWE AaHHbIX 3@ OJMH 3anpoc, pPe3ynbTaThbl

NI3MmeHeHNAa B pe3yJibTaTax
Harpy304HbIX TECTOB

Max response time, ms P99 response time, ms P95 response time, ms Errors, %
70000 500 140 0,08
450 130
460
60000 120 0,07
60000 400 0,068
0,06
50000 100
350 100
0,05
300
40000 80
37092 250 265 0,04
30000 60
200
0,03 0,033
20000 150 40
0,02
100
10000 20 0,01
50
0 0 0 0
Old = New Old = New Old = New Old = New

22



COCTaBHOM MHAEKC 1 NOSYYEHWE AaHHbIX 3@ OJMH 3anpoc, pPe3ynbTaThbl

NI3meHeHnAa Ha production.
Ctano nyywe, HO HYXXHO 300 ms

Response time, seconds Errors, conventional units

16
8,5 15
14

12

10

Old New Oold New

23



danbHenwm aHann3 " NONCK pelleHnA



CyTtb
npoo6Gnembl

)

Jonroe BbinoJiIHeHne SQL-3anpocos

[10 meTpuKam b/

MHOro YyteHu ¢ g1UCKa

e 3anpoc HepeaKo CYUTbIBAET C ANCKa
* o npasunam DBA aTo HegonycTmo ansa OLTP 6a3bl

* B unpgeane HyKHO CTPEMUTbLCA K 3-4 GNIOKaM Ha 3anpoc

25



’ 1. Kaxxablin 3anpoc
BO3BpaLiaeT MHOIo CTPOK

’ 2. HeonTmanbHbIe TUMNbI

AN KONOHOK B Tabnuuax

’ 3. I3nnwHAa4q

Hopmanusauma cxembl b

’ %4, HexBaTKa pecypcoB

3anpoc Bo3Bpallgaer
MHOrO CTPOK

* IcTopua B3anmoaemncTeuin c KnneHtom 3a 90 gHein coctaBnana AecaTku
1 aKTUBHOCTEN, B OTAENbHbIX chydaax 3anpoc mor Bo3Bpawatb 100+ CTPOK.
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’ 1. Kaxxablin 3anpoc
BO3BpaLiaeT MHOIo CTPOK

’ 2. HeonTmanbHbIe TUMNbI

AN KONOHOK B Tabnuuax

’ 3. I3nnwHAa4q

Hopmanusauma cxembl b

' %4, HexBaTKa pecypcoB

3anpoc Bo3Bpallgaer
MHOrO CTPOK

° NcTopua BsanmonencTeuin c KnneHTom 3a 90 aHen coctaBnana AeCATKN aKTUBHOCTEN, B OTAENbHbIX

1 cnyyasax sanpoc mor Bosepatiatb 100+ CTPOK.

E Bo3MO¥HOeE pelleHne: nepepaboTaTb KOHTPaKT GET-meToaa, 4Toobl
A00aBNTb B HEro orpaHN4YeHne Ha pasmep Bbigaum (narnHaumsa).
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’ 1. Kaxxablin 3anpoc
BO3BpaLiaeT MHOIo CTPOK

’ 2. HeonTmanbHbIe TUMNbI

AN KONOHOK B Tabnuuax

’ 3. I3nnwHAa4q

Hopmanusauma cxembl b

’ %4, HexBaTKa pecypcoB

3anpoc Bo3Bpallgaer
MHOrO CTPOK

° NcTopua BsanmonencTeuin c KnneHTom 3a 90 aHen coctaBnana AeCATKN aKTUBHOCTEN, B OTAENbHbIX

1 cnyyasax sanpoc mor Bosepatiatb 100+ CTPOK.

BO3MOM¥HOE peLleHne: nepepadoTaTb KOHTPAKT GET-meToaa, 4ToObl OGABNTD B HErO

orpaHnyeHvie Ha pa3mep Bbigaun (narnHaumnsg).

ManoBepoATHO YTO MOMOMKET: KNMEHTCKaaA cuctema 6y,ueT MPOCTO A€ENaTtb

x — HeAoCTyrnHada Ha TOT MOMEHT AJid HaC onuuAd
: : HECKOJIbKO Bbl3OBOB BMECTO OAHOIO, U

28



’ 1. Kaxpblin 3anpoc Bo3Bpallaer

MHOI0 CTPOK

2. HeonTmanbHble
TUMNbl ANA KONOHOK B
Tadnuuax

’ 3. I3nnwHAa4q

Hopmanusauma cxembl b

} %4, HexBaTKa pecypcoB

HeonTnmMmanbHblie TUNbLI
NaHHbIX B b/l

° B Tabnunuax ectb nona ¢ Tunom TEXT, npy 3TOM MHOXECTBO BO3MOXHbIX
1 3HAYEHMN ANA HNUX OrPaHN4YeHOo HEeCKONIbKMMK JeCATKaMI.
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’ 1. Kaxpblin 3anpoc Bo3Bpallaer

MHOI0 CTPOK

2. HeonTmanbHble
TUMNbl ANA KONOHOK B
Tadnuuax

’ 3. I3nnwHAa4q

Hopmanusauma cxembl b

’ %4, HexBaTKa pecypcoB

HeonTnmMmanbHblie TUNbLI
NaHHbIX B b/l

“ B Tabnuuax ectb nonsa ¢ Tunom TEXT, Npn 3TOM MHOXECTBO BO3MOMKHbIX 3HAYEHWIA ANa HUX

1 OorpaHN4YeHoO HECKOJIbKUMWN AECATKaMMN.

E Bo3MO¥HOeE peLleHre: 3aMeHUTb Ha int (enum), YTOObl COKPaATUTb 06 bEM
YTEeHUN ¢ ANCKa.
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’ 1. Kaxpblin 3anpoc Bo3Bpallaer

MHOI0 CTPOK

’ 2. HeonTmanbHble
TUMNbl ANA KONOHOK B
Tadnuuax

’ 3. I3nnwHAa4q

Hopmanusauma cxembl b

’ %4, HexBaTKa pecypcoB

HeonTnmMmanbHblie TUNbLI
NaHHbIX B b/l

1

B Tabnuuax ectb nonsa ¢ Tunom TEXT, Npn 3TOM MHOXECTBO BO3MOMKHbIX 3HAYEHWIA ANa HUX

OorpaHN4YeHoO HECKOJIbKUMWN AECATKaMMN.

BO3MOMKHOE peLleHne: 3aMeHnTb Ha int (enum), 4TOObl COKPaATUTb 00BEM UTEHMIA C ANCKA. [pu

3TOM Mbl MOX€EM 0CTaBUTb KOHTPAKT APl npeXxHum, BbINONHAA MannuHr Ha ctopoHe .NET-cepBuca.

[MoTpebytoTca paboTbl HA X CTOPOHE — HeJOMYyCTUMbI BApUaHT.

I3ameHeHne cxembl 6onbluoin B, HeTpuBManbHaa 3aga4a KOTopad

x , T.K. OHa 3aBA3aHa Ha cXxeMy JaHHbIX.
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’ 1. Kaxpblin 3anpoc Bo3Bpallaer

MHOI0 CTPOK

’ 2. HeonTumanbHbIe TUMbI

anAa KOJIOHOK B Ta6n|/|u,ax

3. I3nnwiHasa
HOpMannsauuns
cxembl bl

’ %4, HexBaTKa pecypcoB

N3nnuwHasa
HOoOpMann3aunua cxembl

*  Wcnonb3yetca 5 Ta6nuu. Mpu nony4yeHUn gaHHbIX B KAXKA0M Tabnunue
1 HeoOxoammo BbINoNHATL Index Scan. PacxogyeTca namaTb nog NHAEKCbI
B KaKgoi Tabnuue.
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’ 1. Kaxpblin 3anpoc Bo3Bpallaer

MHOI0 CTPOK

’ 2. HeonTumanbHbIe TUMbI

anAa KOJIOHOK B Ta6n|/|u,ax

’ 3. I3nnwHasa
HOpMannsauuns
cxembl bl

’ %4, HexBaTKa pecypcoB

N3nnuwHasa
HOoOpMann3aunua cxembl

° icnonb3yetca 5 Tabnuu. Mpu nony4eHnn AaHHbIX B KaXao0l Tabnuue Heo6Xoanmo BbINONHATL Index

1 Scan. PacxogyeTtcs namaTb Nof, MHAEKCbI B KaXKaon Tadbnuue.

E BO3MO¥KHOE peLleHle: XpaHUTb aKkTMBHOCTY B O4HOM Tabnuue. Toraa ans
GET-3anpoca 6yaeT HyXeH TonbKo oguH Index Scan, namaTtb HY}KHa TONbKO
noJ OAVNH MHAEKC.
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MHOI0 CTPOK

Yo HOPManu3auunAa cXembl
4514 KOJIOHOK B Ta6n|/|uax

’ 3. UsnuuiHan ° icnonb3yetca 5 Tabnuu. Mpu nony4eHnn AaHHbIX B KaXao0l Tabnuue Heo6Xoanmo BbINONHATL Index

HOopMmanusauums 1 3

Scan. PacxogyeTca namaTb Noj MHAEKCHI B Kaxaon Tabnuue.

cxembl bl

' 4, HexBaTKa pecypcoB . -
E BO3MOKHOE pelleHne: XpaHUTb akTUBHOCTU B ogHo Tabnuue. Toraa ana GET-3anpoca OyaeT HyKeH

Tonbko oamvH Index Scan, namaTb HyXHa TOMIbKO Mo, OANH MHAEKC.

Hepeannsyemo rno Tem e NpuynHam:
OAHHbIX, Ha Hallewn CTOPOoHe,

OT CTapou CXeMbl K HOBOA.




» e H@XBATKA PECYPCOB
cepBepa b

D 3 e *  Wcnonb3yeTtca uHcTaHc c1r2. Becero 2rb 03Y, us Hux 512MB nox

’ 2. HeonTumanbHble TUMbI

0151 KONOHOK B Tabnuuax

HOpMazaLtA cxemb! bl | shared_buffers. O1oro 06béma He xBaTaeT o4 HeoOXoANMbIE VHOEKCHI.
’ 4. HexBaTKa NHpekc O0BEM
PECYPEOE activity (client_id, created_dt) 633 Mb
communicants (id) 330 Mb
call (activity_id) 306 Mb
chat (activity_id) 23 Mb
opt_data (activity_id) 58 Mb

Bcero 1350 Mb



. 1. Kaxkabln 3anpoc Bo3BpaLlaeT

MHOI0 CTPOK

. 2. HeonTumanbHble TUMbl

0151 KONOHOK B Tabnuuax

. 3. N3nnwHas

HopManmnsauma cxemol b/}

. 4. HexBaTKa

pecypcos

HeXBaTKa pecypcoB
cepsBepa bl

. lcnonb3yeTtca nHctaHc ¢clr2. Becero 2rb O3Y, ns H1ux 512Mb noa

1 shared_buffers. 3toro o6béma He xBaTaeT nog HeoOxo4Mble UHOEKCHI.

BO3MOXHOE pelleHune: 3anpocuTb 60onee MOLLHbIN MHCTAHC. Mbl MOMNN
paccynTbiBaTb Ha €2r& ¢ yBenndyeHHbiM shared_buffers = 2Ib.

Ha cornacoBaHue notpebyeTca Kakoe-To Bpem4. 1 B GyayLLem mMbl
0653aTenbHO CHOBA CTOJIKHEMCS C 3TOV NPO6EeMOii yXXe HA HOBOM
cepBepe, a 0eCKOHEYHO yBeNnn4nBaTb PECYpPCbl HaM He OyayT.

vV
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A YTO eCnn NOMNCKATb pelueHne
Ha YpPOBHE O6M3HecC-Tped6oBaHNIN?




NI3MmeHeHVe JIOTNKI
GET-meTOoAa

* [ToyTnn 90% KOMMYHUKaLWii cocTaBnanu
HeyaaBLneca 3BOHKN (ABTOOTBETUMKMN).

* ABTOOTBETYMKN HE YYaCTBYIOT B
anropuTmax pac4yéTtoB NOTPedUTEN AAHHbIX.

* 3HAYUT OHU MOTYT ObITb MICKNKIOYEHDbI N3
Bbiaaum GET-meToaa n 3 bJl nx torga
TOXe TAHYTb He HYXHO.

var activities = awalit dbContext.Activities
.AsNoTracking()
Where(x => x.ClientId == clientId)
.Where(x => X.CreatedDt >= startDt)
Jhere(x => x.Result != "ABTOoOTBETYUK")
.Include(x => x.Communicant)
.Include(x => x.Calls)
.Include(x => x.Chats)
.Include(x => x.OptData)
.ToListAsync();
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NnaH 3anpoca c NCKN4YeHnem ABTOOTBETYMKOB

BHyTpeHHU Index Scan BblgacT Ha 90% meHblLUe CTPOK, BCe 0CTallbHble onepavunu CoKpaTaTcs

TadK }KE

-> Nested Loop Left Join (cost=2.28..379.70 rows=8 width=859)

->

Nested Loop Left Join (cost=1.86..312.08 rows=8 width=816)
> Nested Loop Left Join (cost=1.43..244.46 rows=8 width=761) CO3BPALAETHA "I0% MeHbLIE AaHHbIX,
-> Nested Loop (cost=1.00..176.76 rows=8 width=508) KOTOpbie MAYT Ha BXoA 4-m Apyrum Index Scan
-> Index Scan using idx_activity client_id created dt on activity c

(cost=0.56..109.14 rows=8 width=392)

Index Cond: ((client_id = "'ID99999'::text)
AND (created dt >= '20823-03-01 ©0:00:00'::timestamp without time zone))
Filter: (result <> 'ABTooTBeT4uK'::text)
-> Index Scan using communicant_pkey on communicant c@ cost=0.43..8.45 rows=1 width=116)
Index Cond: (id = c.communicant_id)
-> Index Scan using idx _call activity id on "call"™ ¢l (cost=0.43..8.45 rows=1 width=253)
Index Cond: (activity_id = c.id)
-> Index Scan using idx_chat _activity _id on chat c2 (cost=0.42..8.44 rows=1 width=55)
Index Cond: (activity_id = c.1id)

Index Scan using idx_opt data activity id on opt _data o (cost=0.42..8.44 rows=1 width=43)
Index Cond: (activity_id = c.id)
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PewleHie npo6nembl 6yayLiero pocra



onTmmnsauns

noa oyaywmin
POCT

"" POCT Harpysku

bl pacTeT c yCKOpeHmnem, ona aBTOOTBETYNKOB B
oyayLwem CHU3UTCA

OKOHOMMNA U cTabunusauyna

3a4a4a: YMEHbLWUTb pa3mep aKTUBHO UCNOb3YEMBbIX
TabNUL, U NHAEKCOB 1 CTaOUNN3UPOBATb €ro BO BPEMEHU

JaHHble cTapLue 90 gHen

He Hy}KHbl NOTPEeOdUTENO AAaHHbIX. ECNy nX UCKNOYNTDb U3
00paboOTKM, TO MOXKHO COIKOHOMUTb PECYPCh

ABTOOTBETUYUNKN

He HyXHbl NOTPebuTento gaHHbIX. TOXKe KaHauaaT Ha
NCKNOYEHKE N3 00paboTKK
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YaaneHmne
NAHHbIX CTaplie
90 aHenm

’ JdononHutenbHada Harpyska

3anpoc DELETE Ha 6onbLlion Tabnuue co3aaét
OOMNOJIHUTENbHYIO HAarpy3Ky Ha b/l

’ He ymeHbluaeTca 00bEM JaHHbIX

DELETE He ymeHbLLAET pasmep UHAEKCOB 1 Tabnuu,
MECTO MOXeET ObITb nepencnonb3oBaHo nocne VACUUM

’ HepeKomeHayemblin meToq

DBA He pekomeHayoT ncnonb3osatb DELETE ang
yAaneHna HeaKTyanbHbIX AaHHbIX HA 6onbLKX TabnuLax

’ COoXpPaHHOCTb UCTOPUYECKUX AAHHbIX

DWH He paét 100% rapaHTum no coxXxpaHHOCTU JaHHbIX,
V HUX OOJI}KHA ObITb BO3MOMXHOCTb 3arpy3nTb UX OT HAC
3aHOBO

43



VNICKNIoOYeHue
ABTOOTBETUYVMKOB
N3 00PadOTKI

He coXpaHATb HE MOXeM

ABTOOTBETYNKWN HYXHbl B DWH aHanutukam, a B DWH oHur
MOTYT NonacTb TONbKO U3 Hawien bJ],

Opyraa tabnuua notpeodyet nameHeHunin B DWH

MexaHn3Mbl pennnKaumm 3aBsa3aHbl Ha HaLLy CXemy,
noatomy 6e3 opaboToK Ha cTopoHe DWH Takoi BapnaHT
HEBO3MOXeEH
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KaK BbIHECT/ YacCcTb AaHHbIX

B APVYrylo Tadbnvuy
4YTOObI AN CTOPOHHEro Haonoaarena
OHV OCTanuncb Tam Xe?




NnapTrnunposaHne

* MHO}eCTBO CTPOK 0aHOI Tabnuubl (MacTep-Tadbnuubl) pa3dnBaeTca Ha HenepeceKawmecs
NOAMHOMECTBA, KaXK10e N3 KOTOPbIX XPaHUTCA B OTAENbHON Tadbnunue (naptunn).

» J1nA BHelWHero HabnogaTensa BbIrNAANT KaK OAHa Tadnmua, K Hein MOXHO obpallaTtbea B SQL,
haKTN4YeCcKn 3anpoc OyaeT BbIMONHEH HA OAHOWM U HECKONbKUX NapTULINAX.

SQL
master table master table
SQL
\ 4 4 4 4 4

partiton 1 | | ... partition N partiton 1 | | ... partition N




Co3aaHMe NnapTuUNpPoBaHHON TabnuLbl

 CREATE TABLE c viHcTpykuueit PARTITION OF, CREATE TABLE master_table (
NOCJIe KOTOPOI HY}KHO YKa3aTb KMIOY 1 meToA, 1d,
napTnyuupoBaHuA created _dt,

) PARTITION BY [RANGE

METOL ‘

MAFTUUWMFOBAHIMA

* KN4y — KOJIOHKa Unu BblpaxKeHue

 MeToa — Range | List | Hash. YKa3sbiBaeT Ha
CNnoco6 3agaTb MHOXECTBO 3HAYEHNIA
KNI04a, KOTOpble COOTBETCTBYIOT KOHKPETHOIA
napTuLmm

(created _dt));
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* BnapTnymnax B COOTBETCTBUK C KNloYaM U1
METOJ0M HeobXoaMMo YKa3aTb NOAMHOMXECTBO
COOTBETCTBYIOLWVX 3HAYEHUN KNnioYa

* I1na metoaa RANGE — 3T0 MHTepBan 3aKpbITbliA
clieBa 1 OTKPbITbIV cnpaBa

Co3aaHme napTuuvin ana metoaa RANGE

-- MNMapTuunpoBaHue nNo AuanasoHy
CREATE TABLE master table (
id,
created dt,

) PARTITION BY RANGE (created dt);

CREATE TABLE partition_ january
PARTITION OF master _table

FOR VALUES
FROM ('2024-01-01T00:00:00")

TO ('2024-02-01T00:00:00"');
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Co3aaHme napTnuvin ana mertoaa LIST

* B napTMUMAX B COOTBETCTBUN C KITHOYaM I -- MapTuuMpoBaHUe Mo CNUCKY 3HaYeHUMN
MEeTOA0M HeoOXoANMO YKa3aTb NOAMHOMECTBO CREATE TABLE master table (
COOTBETCTBYIOWNX 3HAYEHNI KJTI0oYa id

b

created dt,
* J1na metoaa LIST — 370 nepe4yncneHne Bcex
COOTBETCTBYHOLWUX 3HAYEHU )
PARTITION BY
LIST (TO_CHAR(created dt, 'DAY'));

CREATE TABLE partition weekends
PARTITION OF master _table
FOR VALUES ('SATURDAY', 'SUNDAY');
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MHoOroypoBHeBoe napTniymnposaHme

* [TapTuLKK B CBOIKO 04Yepedb TOXKe MOryT ObITb -- Cnucox niopen
- = ﬂapTMLI,MpGBaH no AgatTe poXAeHWA
NapTUuUnpoBaHbl CREATE TABLE master table (
id,
* B nony4yeHHOM gepeBe Tadnuuamu ¢ JaHHbIMK birthday,

sex
GYAYT TOIbKO JINCTbA HUKHETO YPOBHS ) PARTITION BY RANGE (birthday):
-- [lapTuuuAa ONA pOXAEHHLIX B AHBape
CREATE TABLE partition_january

PARTITION OF master_table
master_table FOR VALUES FROM( '2024-01-01T00:00:00') TO ('2024-02-01T00:00:00")
PARTITION BY LIST (sex);
A 4 l A 4 - = ﬂapTMLI,MFI ONnA DD}I{,ﬂ,éHHbIX B AHBape MaJ/ibHUKOB
partition_jan CREATE TABLE partition_january male
PARTITION OF partition_january FOR VALUES ('male’);

Y Y -- [lapTuuua OnA pOXOEHHBIX B AHBape AeBoYek
CREATE TABLE partition_january_ female
PARTITION OF partition_january FOR VALUES (' 'female');

partition_jan_male partition_jan_fem




Apyrmne bakKTbl 0 NAPTULUPOBaAHNN

= DDL 3anpocbl Ha macTep-TadbnuLe BbIMONHATCA Ha BCEX NapTULMAX

* [1pu INSERT fgonHa ObITb BOSMOXHOCTH OAHO3HAYHO onNpeaAennTb
noaxoadauwyo napTnymio. Ecnm sato HeBo3MOXHO, TO INSERT 3aBepwintca c
OLLMOKOW

= Ecnn UPDATE meHAeT KoY napTuumpoBaHnA, To 3anncb yaeT nepemelleHa B
opyryo naptuyuio. lNoeegeHue aHanornyHo INSERT

= SELECT /UPDATE | DELETE BbINnONHAIOTCA TONBbKO B TEX NAPTULNAX, B KOTOPbIX
MOryT ObITb AA@HHbIE COrNacHoO bunbTPam B 3anpoce, 1 HE BbINOMHAKTCA B TEX
napTuUmnAax, B KOTOPbIX JaHHbIX 3aBEJOMO HeT

= B napTuunpoBaHHyo TabnnLy MOXKHO AO0OGABNTD CYLLECTBYIOLLYIO TAGANLY KaK
naptTuyuio (ATTACH) nnn HaobopoT caenaTb NAPTULINIO HE3aBUCUMOI TadnuL e
(DETACH)
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MapTnyuposaHue chat n opt_data

« Tabnuubl chat n opt_data rapaHTUPOBAHHO HE coaepXXaT 3annceil, OTHOCAWMXCH K

ABTOOTBETUMNKaAM

* [loaToMy Ana HUX HYXKHO TONIbKO PEWnTb npo6neMy vaoaneHna ctapblx 3anucen, gnda yero nogxoaunT

napTULMpPOBaHVeE No AaTe Ha TPEXMeCcAYHbIe NapTLnn

chat

2 A 4

chat_20231201_20240301

Y

chat_20240301_20240601

NOW - 90days

NOW
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ABYXYPOBHEBOE napTmunpoBaHme

* Tabnuupl activity, communicant n call moryr cogep»artb CTPOKUN, OTHOCALWMECH K
ABTOOTBETUMNKaAM

* YTOObI UCKNIOUYUTL TaKME CTPOKU N3 00PabOoTKN Mbl MOXKEM KaXKAYIO TPEXMECAUHYIO

napTUUMIO AONONHUTENbHO Pa3aAennTb Ha ABe NapTULMIN: BaXHble AN PacYéToB
AaHHbIe N HeBaXHble (AaBTOOTBETYMNKMN)

l activity l

act_20231201_20240301 act_20240301_20240601

v v v v

act 20231201 20240301 i act 20231201 20240301 ni act 20240301 20240601 i act 20240301 20240601 ni




ABYXYPOBHEBOE napTmunpoBaHme

» (MaKTM4yecKu 3anpoc nony4yeHnsa gaHHbIX OyaeT padoTaTb TONBKO Ha 1-2 Tabnuuax, coaepxawme
MEHbLUYIO YAaCTb OT 06Lero 06 béma gaHHbIX

* IHpEeKCbl 9TUX TabNuL, TOXKE 3aHMMAOT MEHbLUYIO A0J110 OT 00beMa NHAEKCOB A9 BCeX AaHHbIX,
c/iefoBaTeNibHO OHM HAMHOTO Jlyylue GyAyT BNie3aTb B K3l

l activity l

act 20231201 _20240301 act_20240301_20240601

v v

act_20231201_20240301_i act 20231201 20240301 ni act_20240301_20240601_i act 20240301 20240601 ni




NMnapTnunposBaHMe no Tmny pe3yinbraTta

result - KonoHKa ¢ Tmnom TEXT.

PARTITION BY RANGE - He nmeer
cmbicna.

PARTITION BY LIST - notpe6yer

VKa3blBaTb BCE€ BO3MOXMHDbIEC SHAYEHUA.

ITO BO3MOXKHO, T.K. MHOXeCTBO BCEX
3Ha4YeHuri result orpaHn4YeHo N N3BECTHO
HaM.

CREATE TABLE activity 20231201 20240301
PARTITION OF activity

FOR VALUES FROM ('2023-12-01"') TO ('2024-03-01")
PARTITION BY LIST (result);

-- na napTtvuum ni ykKasbiBaem ABTOOTBETYMUK
CREATE TABLE activity 20231201 20240301 ni
PARTITION OF activity 20231201 20240301
FOR VALUES ('ABTOOTBETYUK');

-- [lepe4yncnsem BCce KpoMe aBTOOTBETYUKOB

CREATE TABLE activity 20231201 20240301 1
PARTITION OF activity 20231201 20240301

FOR VALUES ('PesynbTtat 1', ..., 'Pe3ynbTtat N');
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NMnapTnunposBaHMe no Tmny pe3yinbraTta

result - KonoHKa ¢ Tmnom TEXT.

PARTITION BY RANGE - He nmeer
cmbicna.

PARTITION BY LIST - notpe6yer

VKa3blBaTb BCE€ BO3MOXMHDbIEC SHAYEHUA.

ITO BO3MOXKHO, T.K. MHOXeCTBO BCEX
3Ha4YeHuri result orpaHn4YeHo N N3BECTHO
HaM.

-- [lnA ObHOB/IEHUA OrpaHUMYeHMA Ha KJKWY MapTUUUMPOBaHUA
-- HYyXHO OTK/IKW4YaTb MapTULUK

ALTER TABLE activity_20231201_20240301

DETACH PARTITION activity_20231201_ 20240301_1,;

-- A 33aTeM BK/WYaTb C OOHOB/NIEHHBIM OrpaHUYEHUEM

-- Jlonraa onepauusa ¢ 610KUPOBKOW Tabnuupbl

ALTER TABLE activity 20231201 20240301

ATTACH PARTITION activity 20231201 20240301 1
FOR VALUES ('Pe3yabtat 1', ..., ' );
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NMnapTnunposBaHMe no Tmny pe3yinbraTta

= JloGaBMM YNCNOBYIO KONOHKY result_code CREATE TABLE activity_20231201_20240301
PARTITION OF activity

= 100000 <=result_code <0 gnd FOR VALUES FROM ('2023-12-01') TO ('2024-03-01")
ABTOOTBETYNKOB PARTITION BY RANGE (result code);

= O0<=result_code <100000 114 BaXKHbIX -- nA napTUuMM ni yKasbiBaeM oTpuLaTenbHble
DGSVJ'IbTaTOB CREATE TABLE activity 20231201 20240301 ni

PARTITION OF activity 20231201 20240301

= MoxHo genatb PARTITION BY RANGE FOR VALUES FROM (-160006) TO (9);

= [NSERT anAq HOBbIX 3HAYEeHUW 6y|£||eT -- [OnAa napTuuMum 1 ykKasbiBaemM HeoTpuLaTesibHble
|Oa6OTaTb ans Cy “,eCTByl'O LLNX FlapTI/ILI,I/II7I CREATE TABLE activity 20231201 20240301 1

PARTITION OF activity 20231201 20240301
FOR VALUES FROM (©) TO (100600);
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NMpenarcTBmAa Ha NYyTU K NapTnynpoBaHnio

= KonoHKa created_dt ecTb ToNbKO B Tabnuue activity

= KonoHKa result (TekcToBasg) ecTb TONbKO B Tabnuue activity

=  KonoHkKu result_code (4ncnoBoii) HET HUrae

* HeBO3MOXHO OObIYHYIO TAGNVLY NPEBPaTUTb B NaPTULNPOBaHHYIO
= [lapTuuMpPOBaHHY Tabnnuy HeobxoaMmo co3[aBaTb HOBYIO

= JlaHHble HE0OX0AMMO ANGO KONMPOBATb 13 CTapbIX Tabnuy, NGO
npucoeanHATb Yepe3 ATTACH
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* JIna Kaxgow Tabnuubl co3gartb eé
napTMUpPoOBaHHYIO BEpPCUIo C
cydbdrKcom _part

 CTPpYKTYpa aHaNoOrn4yHa
CYLLECTBYOLWMM Tabnanuam, Ho
A06aBNnaeM KONOHKM created_dt
niunu result_code

* O0bABNAEM NAPTULN NEpPBOro
VPOBHA no created_dt, nepsyto aaty
VKasbiBaem B npowsiom ~90 gHein Ha3aA

* [1e HY}KHO, pa36mBaeM NX eLle Ha
ABe no result_code - Ha important n
not important

MeToa KonnpoBaHnAa, d. 1

CREATE TABLE communicant_part (
id int8 NOT NULL DEFAULT nextval('"communicant_id seq"'),

created dt timestamp NOT NULL,
result code int NOT NULL,
) PARTITION BY RANGE (created dt);

CREATE TABLE communicant_ 20231201 20240301

PARTITION OF communicant_ part

FOR VALUES FROM ('2023-12-01T00:00:00' ) TO ('2024-03-01T00:00:00")
PARTITION BY RANGE (result_code);

CREATE TABLE communicant_ 20231201 20240301 1
PARTITION OF communicant_20231201 20240301
FOR VALUES FROM (©) TO (100000);

CREATE TABLE communicant_20231201_ 20240301 _ni
PARTITION OF communicant_20231201_20240301
FOR VALUES FROM (-100000) TO (©);
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MeToa KOonnpoBaHnAa , 4. 2

o KonlllpveM faHHbIe 13 |/|CXO,£|,H0|7| INSERT INTO communicant_part (

TabnuLbl B NapTULUPOBAHHYIO, ld
NOATArnBad Ha ety 3HaYeHunA Zi:iﬂ:e
AnAa HeAOCTalLWnNX KOJIOHOK ) -
SELECT
* I3 ncxogHow Ta6ﬂ|/|L|,b| 6e|OéM HE -- bepém Bce uMetwmecAa B communicant KonoOHKM

c.id,

BCE CTPOKW, a TOJIbKO CO34aHHbIE

Noc/ie NepBon gatbl NepBOV

I'IapTI/ILll/ll/l -- created dt 6epém mu3 activity
a.created dt,

-- result _code 6epém u3 cnpaBoYHMKa MO TEKCTOBOMY 3Ha4yeHUw B acivity
(SELECT code FROM result list r
WHERE r."name” = a.result)
FROM activity a
INNER JOIN communicant c¢ ON a.communicant_id = c.id
WHERE a.created dt > '2023-07-01T00:00:00'; -- HayuHaa c OHA ©
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MeToa KonnpoBaHNAa, 4. 3

° nOﬁaBlllTb HYXHble CREATE INDEX ON communicant_part(client_id, created_dt);
MHAEKCbl HA MacTep- CREATE INDEX ON call part(activity id);

Ta6ﬂ|/| ax (I'I 1 STOM OHU 6 T CREATE INDEX ON chat part(activity id);
L P YAy CREATE INDEX ON opt data part(activity id);
no0aBneHbl BO BCEX MAPTULMAX

aBTOMaTU4YeCKN)
ALTER TABLE communicant RENAME TO communicant old;
° nepeVIMeHOBaTb TaG-’"’"-“" ALTER TABLE communicant part RENAME TO communicant;
TaK, YToObl MECTO CTapPbIX
HenapTUuUupPoOBaHHbIX ALTER TABLE activity RENAME TO activity_old;
Taﬁ.l'lllll.l 3aHANIN1 HOBbIE ALTER TABLE communicant part RENAME TO activity;

napTUUPOBaHHbIE



MeToA
KONMpoBaHMA

D

lMonoXurtenbHble CTOPOHDI

* Cpasy oTOpocum cTapble gaHHble. B HOBble TabNKLbl
nonaayT TONIbKO akKTUBHOCTW HEe cuUNlbHO cTapLue 90 gHei

* Cpa3sy BblHECEM aBTOOTBETYMKM B OTAENbHYIO NAPTULMIO

OTpuuaTtenbHbie CTOPOHDI

« KonupoBaHue 60nbLLIOro 00b&mMa aHHbIX —

e PocT 06bEMa 3aHMMaEeMOoro ANCKOBOro NPoCTPaHCTBA

* Y100 1306exaTb O0NbLLIOro JayHTanMa HYKHO
pa3pabaTbiBaTb (DOHOBbIN NPOLLECC NOCTENEHHOIO
KOnNupoBaHus
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MeToa npnucoeaAnNHEHNA

 AHanorn4yHo co3gaem napTvuynpoBaHHbie
Taonuubl C HeAOCTAIOWMMM KOJIOHKaMN

* [TapTnumn no gare co3gaem HaymHasa c
HEeKOTOpPOoro MOMEeHTa B byayLwem
(aeHb X)

* [ e HyXXHO, KaXxAayI1o napTnymio
pa3orBaem eule Ha aABe no result_code

* CywecTByoLwwme Tabnmubl NprMcoeanHAem
KaK napTnyum Ha AnanasoH aart ot
HavyaJna BpeMéeH Ao AHA X

CREATE TABLE communicant_part (

id int8 NOT NULL DEFAULT nextval( ' "communicant _id seq"'),

created dt timestamp NOT NULL,
result code int NOT NULL,
) PARTITION BY RANGE (created dt);

-- MapTtuuma Ha byayuee (n )

CREATE TABLE communicant_20231201_20240301

PARTITION OF communicant part
FOR VALUES FROM (' |
PARTITION BY RANGE (result code);

-- Eé Tak xe paspgensaem Ha i / ni

-~

ALTER TABLE communicant_part
ATTACH PARTITION communicant
FOR VALUES FROM (¢

)') TO ('2024-03-01T700:00:00")

:00") TO ('Z

")
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MeToa npnucoeaAnNHEHNA

 AHanorn4yHo co3gaem napTvuynpoBaHHbie
Taonuubl C HeAOCTAIOWMMM KOJIOHKaMN

* [TapTnumn no gare co3gaem HaymHasa c
HEeKOTOpPOoro MOMEeHTa B byayLwem
(aeHb X)

* [ e HyXXHO, KaXxAayI1o napTnymio
pa3orBaem eule Ha aABe no result_code

* CywecTByoLwwme Tabnmubl NprMcoeanHAem
KaK napTnyum Ha AnanasoH aart ot
HavyaJna BpeMéeH Ao AHA X

CREATE TABLE communicant_part (

id int8 NOT NULL DEFAULT nextval( ' "communicant _id seq"'),

created dt timestamp NOT NULL,
result code int NOT NULL,
) PARTITION BY RANGE (created dt);

-- MapTtuuma Ha byayuee (n )

CREATE TABLE communicant_20231201_20240301

PARTITION OF communicant part
FOR VALUES FROM (' |
PARTITION BY RANGE (result code);

-- Eé Tak xe paspgensaem Ha i / ni

-~

ALTER TABLE communicant_part
ATTACH PARTITION communicant
FOR VALUES FROM (¢

)') TO ('2024-03-01T700:00:00")

:00") TO ('Z

")
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Jlo6aBneHne Knyen napTnumpoBaHns

[o06aBuTb KONOHKY result_code co ALTER TABLE communicants

3HaYeHnem no YyMonyaHuio OB ADD COLUMN result code int
NOT NULL DEFAULT ©;

HeoOxoanmble Tadnuubl

ALTER TABLE communicants

ADD COLUMN created dt timestamp
NOT NULL DEFAULT '0001-01-01T00:00:00";

No6aBuTb KONOHKY created_dt co
3HAaYeHNEM MO YMOTYAHNIO
‘0001-01-01’ B HeoOXoaANMbIE
Tabnuupl

Hann4ne saTux KONMOHOK C TaKNMU
3HaYeHnAMY NO3BONNT cAaenartb
ATTACH C HY)>XHbIM
OorpaHMyYeHmem Ha Knioy
napTnunpoBaHunA
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[lopa6boTKa meToaa co3aaHnA aKTBHOCTEN

[Mpu podaBneHnn HOBbIX aKTUBHOCTeN none created_dt ona Bcex Tabnuu
VCTaHaBNMBAEM B TO }Ke 3HAYEeHMe YTo 1 B Tabnuue activity

[Tone result_code 3anonHaem rno cnpaBo4YHNKY Ha OCHOBE TEKCTOBOIrro 3Ha4yeHud result

9T fopadboTKn no3Bonar nocne aHA X aenatb INSERT y»Ke B HOBblE Ta0GMLLb]
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JPdeKTneHoe ebinonHeHvie ATTACH

 ATTACH — ponras peCVDCOéN\KaFI -- BbicTpaA onepauma T.K. ecTb onuua NOT VALID
onepauna ¢ 6NOKMPOBKOWN Tabnumu,bl ALTER TABLE activity
ADD CONSTRAINT activity old CHECK (
e Ecnuv Ha Tabnuue ecTb CONSTRAINT created_dt >= '0001-01-01T00:00:00' AND
AHANOrMYHbINA npasuny created dt < '2023-12-01T00:00:00")
NOT VALID;
naprnumpoBaHna — ATTACH
BbIMNOJIHAETCA MFrHOBEHHO -- Jlonraa onepauua, HO 3aTo 6e3 6JIOKMPOBKMH

ALTER TABLE activity VALIDATE CONSTRAINT activity_old;

e Ho co3gaHne CONSTRAINT TOXe
Bblno"Hﬂe.rCH Aonro I’I c -- AHaNOrn4yHo aenaeM ANA O0CTJdJibHbIX Taﬁ.ﬂMLl,
OGNOKNPOBKOIA

* MOXXHO N36€e3XKaTb 6NIOKNPOBKMU C
NOMOLLbI onunmn
NOT VALID, Bbi3BaB Banngauunto No3xe



ATTACH BCéE paBHO BbINONHANCA AONro @

* [pn 0TPabOTKe Ha KNIOHE NPOJ0BOMN 0a3bl CTONIKHYMNCH C TEM, YTO

* [TpnymnHa:
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* JTO CNYy4MNNOCh N3-3a HEAKKYPATHOCTH
npv 00bABNEHUN MacTep-TadbnuLbl;
o6baBunn cocraBHoin PK

* CocTtaBHOW PK TpebyeT nHaekc,
KOTOPOro B NpucoeanHaemomn Tabnmue
He ObINo

* Ero cosgaHune 3anyckanocb npu ATTACH
aBTOMaTUYECKMN

Own6Ka npu co3aaHNn macTep-taonui

-- CkonupoBanun cyuwectsywwmn DDL BmecTe ¢ PK
CREATE TABLE activity part (

result code int4 NOT NULL DEFAULT ©
CONSTRAINT activity pkey PRIMARY KEY (id)
) PARTITION BY RANGE (created dt);

-- He pabotaet :(

-- Heobxogumo B . BCe KK
CREATE TABLE activity part (

result code int4 NOT NULL DEFAULT 0,
CONSTRAINT activity part pkey
PRIMARY KEY (id, created dt, result code
) PARTITION BY RANGE(created dt);

-- Ho 3To TpebyeT coOTBETCTBYWIMA MHAEKC B nNapTUUMAX
-- N ero cospgaHue 3anyctutcAa npu ATTACH
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Own6Ka npu co3aaHNn macTep-taonui

* PeweHue: He co3aaBaTtb PK Ha -~ Pewenve: - 6nmL
MmacTep-Taénuue, Ho He 3a0bIBaThb CREATE TABLE activity part (
CO3AaBaTb €ro Ha BCEX HOBbIX result code int4 NOT NULL DEFAULT ©
napTnmunax nocineaHero ypoeHA ) PARTITION BY RANGE(created dt);

* B naptuumax nocnegHero ypoBHA -~ | I PBOro ypoBl _
MOMHO CNoNb30BaTh B KayecTBe PK CREATE TABLE activity 20231201 20240301

PARTITION OF activity part
FOR VALUES FROM ('2023-12-01') TO ('2024-03-01")
PARTITION BY RANGE(result code);

OOHY KONOHKY id

CREATE TABLE activity 20231201 20240301 1
PARTITION OF activity 20231201 20240301
FOR VALUES FROM (©) TO (100000);

ALTER TABLE activity 20231201 20240301 1
ADD PRIMARY KEY(id
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OonTnmnsayna sanpoca noa naprnunn

SELECT a.*, c@.*, cl.*, c2.*%, o.*
FROM activity AS a

* B 3anpoc n,o6aBnm BO BCE

UNbTPbI YCIIOBMA NO K/loYam INNER JOIN communicant AS c@ ON
napTlfluMPOBaHMH, a.communicant_id = c@.id AND
c0.created_dt >= '2023-03-01T00:00:00' AND
» Toraa NNaHMPOBLLYK CPas3 e
POBLL Pasy LEFT JOIN "call" AS c1 ON
OTOGPOCUT HEHYXXHble NapTuLnn a.id = cl.activity_id AND

cl.created dt >= '2023-03-01T700:00:00° AND
cl.result _code >=0
LEFT JOIN chat AS c2 ON
a.id = c2.activity id AND
c2.created dt >= '2023-03-01T00:00:00°
LEFT JOIN opt _data AS o ON
a.id = o.activity_id AND
o.created dt >= '2023-03-01T00:00:00"
WHERE a.client_id = "..." AND
a.created dt >= "2023-03-01T00:00:00° AND
a.result code >= © AND
a.result !'= "ABTooTBeTHHMK'
ORDER BY a.id, c@.id, cl1.id, c2.id
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SELECTas*y' c0.%*, cl.¥*;e21%*, o.*
FROM activity AS a
INNER JOIN communicant AS c© ON
a.communicant_id = c@.id AND
cO.created dt >= '2023-03-01T00:00:00" AND
c@.result code >=0
LEFT JOIN "call™ AS c1 ON
a.id = cl.activity id AND
cl.created dt >= '2023-03-01T00:00:00" AND
cl.result _code »>=06
LEFT JOIN chat AS c2 ON
a.id = c2.activity id AND
c2.created dt >= '2023-03-01T00:00:00"
LEFT JOIN opt _data AS o ON
a.id = o.activity id AND
o.created dt >= '2023-03-01T00:00:00°
WHERE a.client_id = "..." AND
a.created dt >= '2023-03-01T00:00:00" AND
a.result code >= 0 AND
a.result != "ABTooTBeTHUK'
ORDER BY a.id, c@.id, cl.id, c2.id

>

SELECT a
FROM act

OonTnmnsayna sanpoca noa naprnunn

* * * % *
¥, €0.*, cl.*, c2.*, o.

ivity AS a

INNER JOIN communicant AS c@ ON
a.communicant_id = c@.id
LEFT JOIN "call™ AS c1 ON

a.id

= cl.activity_id

LEFT JOIN chat AS c2 ON

a.id

= c2.activity_id

LEFT JOIN opt_data AS o ON

a.id
WHERE a.
a.

a.

a.

cO.
cO.
cl.
cl.
c2.

0.

= o.activity id

client_id = "..." AND

created dt >= '2023-03-01T00:00:00" AND
result code >= © AND

result != "AeBTooTBeTuuk' AND

created dt >= '2023-03-01T00:00:00" AND
result code >=0 AND

created dt >= '2023-03-01T7600:00:00" AND
result code >=0 AND

created dt >= '2023-03-01T60:00:00" AND
created dt >= '2023-03-01T700:00:00'

ORDER BY a.id, c@.id, cl1.id, c2.id

72



NMpomnssoanTEenbHOCTb ynanaB 50+ pa3 ®

SELECT a.*, c@.*, cl.*%, c2.*%, o.*
FROM activity AS a
_ INNER JOIN communicant AS c© ON
° Ha ”apTVlU.VlIOOBaHHOW Eﬂ: a.communicant_id = c@.id AND
cO.created dt >= '2023-03-01T700:00:00" AND
c@.result _code >=0
LEFT JOIN "call™ AS c1 ON
a.id = cl.activity id AND
cl.created dt >= '2023-03-01T700:00:00"' AND
cl.result _code »>=0
LEFT JOIN chat AS c2 ON
a.id = c2.activity _id AND
c2.created dt >= '2023-03-01T700:00:00"
LEFT JOIN opt _data AS o ON
a.id = o.activity _id AND
o.created dt >= '2023-03-01T00:00:00°
WHERE a.client_id = "..." AND
a.created dt >= '2023-03-01T00:00:00° AND
a.result code >= @ AND
a.result != "ABTooTBeTHUK'
ORDER BY a.id, c@.id, cl1.id, c2.id

* Ha ncxogHowu bJl:
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lnaH BbINOZIHEHVA HA napTuunposaHHonm bl

B nnaHe 3anpoca noaBunca NyHKT JIT, n EXPLAIN ANALYZE noKa3biBaeT YTO OH TPATUT BCE Bpemsa

Gather Merge (cost=1191337387570179.56..1256362072643365.75 rows=557316216567106 width=916)
Workers Planned: 2
-> Sort (cost=1191337307569179.50..1192033952839888.50 rows=278658108283553 width=916)
Sort Key: c.id, c.communicant_id, cl.id, c2.1id
-> Nested Loop (cost=1.86..594825841450.80 rows=278658188283553 width=916)
-> Nested Loop Left Join (cost=1.43..114504587.25 rows=50154867119 width=788)

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

-> Index Scan using "communicant_ 202312061 20240301 1 _pkey" on "communicant_ 20231201 26246301 1" c@_1

Index Cond: (id = c.communicant_id)

lllllllllllllllll

lllllllllllllllll

Filter: ((created _dt >= '2023-03-01 ©00:00:00"'::timestamp without time zone) AND (result code >= 8))

JIT:
Functions: 54

Options: Inlining true, Optimization true, Expressions true, Deforming true
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lnaH BbINOZIHEHVA HA napTuunposaHHonm bl

[1pnumHa BKNoYeHna JIT — acTpoOHOMUYECKAA CIOXKHOCTb, NPOrHosnpyemasa ninaHUpoOBLLUKOM

Gather Merge (kost=11913373075706179.50..1256362072643365.75 rows=557316216567106|width=916)
Workers Planned: 2
-> Sort (kost=1191337307569179.50..1192033952839888.50 rows=278658108283553| width=916)
Sort Key: c¢.id, c.communicant_id, cl.1id, c2.1id
-> Nested Loop (kost=1.86..594825841450.80 rows=2/8658108283553|width=916)
-> Nested Loop Left Join (fcost=1.43..114504587.25 rows=5015486/119] width=788)

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

-> Index Scan using "communicant_ 20231201 20240301 i pkey" on "communicant_ 20231201 26248301 i" c@_1
Index Cond: (id = c.communicant_id)
Filter: ((created _dt >= '2023-83-01 00:00:00"'::timestamp without time zone) AND (result code >= 8))
JIT:
Functions: 54
Options: Inlining true, Optimization true, Expressions true, Deforming true
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ECNn BbIKNIOUNTDL JIT

* Bpemga BbINONTHEHKUA 3anpoca
CTaHOBUTCA aHaNOr’M4YHbIM BPEMEHW
Ha HenapTuuupoBHaHon b

* [1pn aTom cost B nnaHe 3anpoca Bcé
elie aCTPOHOMUYECKUN

* BepoaTHO, 6ar nnaHNpoBLYMKA.
[TpoBepanocb Ha PostgreSQL 12.

SET jit = OFF;

SELECT a.*, c@.*, cl.*, c2.*%, o.*
FROM activity AS a
INNER JOIN communicant AS c© ON
a.communicant_id = c@.id AND
cOd.created dt >= '2023-03-01T700:00:00" AND
c@.result code >=0
LEFT JOIN "call™ AS c1 ON
a.id = cl.activity _id AND
cl.created dt >= '2023-03-01T00:00:00"' AND
cl.result _code >=0
LEFT JOIN chat AS c2 ON
a.id = c2.activity _id AND
c2.created dt >= '2023-03-01T700:00:00"
LEFT JOIN opt _data AS o ON
a.id = o.activity id AND
o.created dt >= '2023-03-01T00:00:00°
WHERE a.client_id = "..." AND
a.created dt >= '2023-03-01T00:00:00° AND
a.result code >= @ AND
a.result !'= "ABTooTBeTYMK'
ORDER BY a.id, c@.id, cl1.id, c2.id
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NI3MmeHeHne 3anpoca

* CHOBa OTKa3biBaeMcH OT noJiyyeHnd Bcero
3ad OAVIH 3arnpoc

* [lony4yaem activity + communicant, 3gecb
MOXHO ¢ ogHMUM INNER JOIN T.K. nnaHUpOBLUUK
OLeHVBaeT ageKBaTHO

* 13 nony4yeHHoOro cnnucka 6epém activity.id
TONIbKO ANA 3BOHKOB 1 MO HMM noJiyyaem
3annucum n3 ra6nuubi call

* AHanorunyHo yepe3s WHERE IN 3abupaem gaHHbIX
n3 apyrux rabnumy

e T.0.ucnpasnaem npodbnemy HeaaeKBaTHOro
nJaaHa 1 HeonTrMmanbHble 0COGEHHOCTIN
cTaporo 60/bLIOro 3anpoca

var activities

await dbContext.Activities

.AsNoTracking()

.Include(x => x.Communicant)

Where(x =>
Where(x =
Where(x =
Where(x =>
Where(x =

X

X
X
X
X

.ClientId == clientId)

.CreatedDt »>= startDt)

.ResultCode »>= 86 && x.Result != "AsTooTBEeT4YMK")
.Communicant.CreatedDt >= startDt)
.Communicant.ResultCode >= 9)

.ToListAsync();

var callActIds

activities

.Where(x => IsCall(x.ActivityType))
.Select(x => x.Id);

var calls = awalt dbContext.Calls

.AsNoTracking()

.Where(x => callActIds.Contains(x.Id))

.Where(x => x.CreatedDt >= startDt && x.ResultCode >= 9)
.ToListAsync();

// aHanoru4Ho nonyd4aem chats
// n opt_data nmo Bcem activity.id
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Penn3s

Jtan 1

atan 2

atan 3

e l0OaBNEeHME HOBbIX KONTOHOK
* 1opabOTKN HA CTOPOHE NPUNOKEHUS

» Co3paHune Constraint-oB Ha TabnuLLaxX B OKOLLKO
HanMmeHbLUen 3arpyeHHOCTN CEPBUCA

» Co3aaHue HOBbIX TabnuL, U NYCTbIX NAPTULIKIA Ha ByayLLee
* BpemeHHada ocTaHOBKa pennuKauun B DWH
 ATTACH v nepenmeHoBaHue Tabnuu,
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VITOrm Ha cerogHA

e 160+ MNH aKTUBHOCTEN, 160+ I'b

* BJ]l pocna cyckopeHnem, Kaxgaa naptmuma Ha 30-40%
bonblue npeablayLen

* Response Time P90: 20-40ms npu 60 RPS
* 0% OWMOBOK, HN OQHOro c604
* Pecypcol 6. 4I'b O03Y, 2I'b noa Shared Buffers

YT0o MmMenm Ha MOMEHT c004

e 15 MJH aKTUBHOCTEN B Oase

* Response Time 8.5s npu 20-30 RPS @

* OYyeHb BbICOKMIA NPOLIEHT OWNOOK



BbiBOADbI



VIHTerpaumum

He cTomnT AonyCKaTb MHTErpauvun c
ApyruMmm cucrtemamm, 3aBA3aHHbIX HA
cxemy B (Kak B Hawem cny4ae Obina
peannsoBaHa nHTerpauma c DWH)

[peanoyYTUTENbHbIV BAPUaHT: B3ATb HA ceo64
OTBETCTBEHHOCTb 32 OTNpPaBKY AAHHbIX B
Apyruve cucrtemMbl, Hanpumep oTnpPaBnAaTb
naHHble B Kafka no 3apaHee oroBopeHHbIM
KOHTPaKTam
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Cxema AaHHbIX

He ctout nucnonb3oBartb TEXT noa nond c
OrpaHN4YeHHbIM HA60POM 3HAYEHUN N

Hopmannsauna cxemMbl MOXeT nary6Ho BJINATD
Ha NPON3BOOUTENIbHOCTb 3alpOCOB

[ToMeHATb PaauKanbHO CXeMY JaHHbIX Ha
No3AHuX aTanax 6yaeT 3aTPYAHUTENbHO
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Harpy3oudHblie

TeCTbl = BaeH He ToNbKo RPS, HO 1 pa3mep 6a3bl
NaHHbIX

" CTPVYKTYPa AAHHbIX 1 NPOMUIb HArpy3Kn
AOJXHbl COOTBETCTBOBATb CUTYaLLIN HA
npoae

B HaWnx TecTax co3gaBanocb MHOIO
KNMNEeHTOB

Ho

[ToaTOMY

, T0E MO KaXKOAOMY KIINEHTY
YUTANNCh AECATKN aKTUBHOCTEN
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b3HecC-
Tpeb6oBaHNA

HyHO ObITb BHMAaTENbHbIM K OI3HEC-
TPeO6oBaHNAM, BO3MOXKHO Ball CEPBUC
NenaeT HUKOMY He HY}KHYI0 paboTy

Hebonblloe nameHeHne GyHKLUMOHANa MOXKeT
0aTb 04eHb 00NbLIOK NPUPOCT
NPOnU3BOAUTENBHOCTU NPU MUHUMANbHbIX
3aTpartax
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NMnapTrnunpoBaHne

IMeeT cMbIC/T1 TONbKO Ha 60NbLUNIX
TaGnuax

YCcKoOpsAeT uteHme, ocobeHHO B TOM Cnyyae,
Koraa 3anpochbl HaCTO 06PaLLAIOTCA TONDbKO
K NapTULAaM C HEOONbLINM NMPOLLEHTOM
OT BCEX AaHHDbIX

AHaNOrM4YHO MOXKET YCKOPUTDb 3anunchb

[lo3BONAeT 3a(HMEKTVIBHO yAanATh
HeaKTyalnbHble AaHHble

Ynpolwaer co3gaHme NHAEKCoB B 00MbLUKX
Tabnuuax
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NMnapTrnunpoBaHne

HYXHO BHUMATENbHO

= He cTouT gonycKkaTtb cutyauun, Korga
3anpochbl 3aTparnBarOT MHOIO NapTuL i

nga cywecTByOLWENn O0NbLLON HArpyHKEHHOR

b/l

HYXHO
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