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Ballue KpyToe npuioXeHue

(<f PostgresPro
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[Toyuemy Tak?




O6paboTKa 3arnpoca nosib3oBaTens

R—5—

(<f PostgresPro
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O6paboTKa 3arnpoca nosib3oBaTens

R—5—

Jlan MHe
ToBap 1

(<f PostgresPro
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(<f PostgresPro

O6paboTKa 3arnpoca nosib3oBaTens

[an MHe Select from table
ToBap where id = 1
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(<f PostgresPro

O6paboTKa 3arnpoca nosib3oBaTens

=1

product where id = 1
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O6paboTKa 3arnpoca nosib3oBaTens

A—=— 8
json:

id ;1
des: tovar ...

product where id = 1
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-» db pgbench -S -T 30 -c 5 postgres
pgbench (18.1)

starting vacuum...end.

transaction type: <builtin: select only>
scaling factor: 1000

query mode: simple

number of clients: 5

number of threads: 1

maximum number of tries: 1

duration: 30 s

number of transactions actually processed: 1386369
number of failed transactions: 0 (0.000%)

latency average = 0.108 ms

initial connection time = 24.571 ms

tps = 46249.989116 (without initial connection time)
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[Tonck npobsieMbl
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[Tonck npobsieMbl

R —a=)—

(<f PostgresPro

20



I-IOMCK I'IpO6J'IEM bl (57 PostgresPro

RoB - B
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I-IOMCK Mn p061'leM bl (57 PostgresPro

N = l(<)
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MO>XXHO Ny nsbéeXxartb 3TUX

npo6nem?




PewieHue npob6sembl

R—5—

Jlan MHe
ToBap 1

(<f PostgresPro
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PewieHue npob6sembl

R—5—

(<f PostgresPro

Han mHe Select from table

TOBap where id = 1
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PewieHue npob6sembl  Postgresero

R =)

product where id = 1
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PewieHue npob6sembl  Postgresero

0
R<_. —

product where id = 1
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PewieHue npob6sembl  Postgresero

O
o
jizoqt product where id = 1
des: tovar ...
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PewieHue npob6sembl  Postgresero
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o
jizoqt product where id = 1
des: tovar ...
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Teopua KawinpoBaHus
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Kakue 6bIiBalOT K3LLUN?




Cxema paboTbl C K3LLIOM

KoL

NCTOUYHUK

(<f PostgresPro
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Cache Aside

3anpoc

DATA

SELECT/UPDATE

KoL

NCTOUYHUK

(<f PostgresPro
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[1ntocbl n MuHycbl Cache aside T Postarestro

K3l U ICTOYHUK NErKo YcnoXKHeHne 6U3HeC NOrnmku
MCNONIb30BaTb MO-OTAENbHOCTU NpUKNagHoOro NpuUoXXeHus
MpoLLe Mo CBOEMY YCTPOUCTBY — Kasl Hn4yero He 3HaeT npo

MCTOYHUK AaAHHbIX

[M6b4ye B nCcnosib3oBaHUU
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[Tpumepbl Cache aside

Redis
garnet
keyvalueDB
Memcached

java: Caffeine

(<f PostgresPro
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3anpoc

DATA

Cache through

3anpoc

Kau >

DATA

(<f PostgresPro

NCTOUYHUK
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[1ntocbl u MuHycbl Cache through  creoere

Cno)xHee ncnosib3oBaTb KaLl U

lpocTas 6usHec noruka MCTOYHUK MO OTAENbHOCTHU
MeHblle aiIMUHUCTPUPYEMDbIX ___ Y nonbsoBaTtens MeHblle
eanHuL KOHTpONS

[MoTeHUManbHasa onTUMMU3aLms
CeTeBbIX PECYypCcoB
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[Mpumepbl Cache through

Kalwu npoueccopa
java: Caffeine ¢ CacheProvider
[ekopaTtop @lru_cache B python

CDN (Content Delivery Network)

(<f PostgresPro
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CpaBHeHMe cTpaTerum

3anpoc

DATA

3anpoc

DATA

SELECT/UPDATE
KaLw
3anpoc
KaLwl -
—
DATA

NCTOYHUK

NCTOYHUK

(<f PostgresPro
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[Tpo6s1eMbI K3LLMPOBAHUA




[lpob6siema BbITECHEHUSA




Cxema paboTbl C K3LLOM

Ko

(<f PostgresPro

NCTOUYHUK
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Cxema paboTbl C K3LLOM

KoLl

NCTOUYHUK

(<f PostgresPro
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BbiTecHeHue. Anroputm benagu st




BboiTecHeHne. Pabouune anroputmol (7 PostgresPro

Random

FIFO (First-In, First-Out) — nocnegHnin npyweaLwmnm

LIFO (Last In, First Out) — nocnegHasa nobaBneHHas

LRU (Least Recently Used) — Hanbonee AaBHO He UCMONIb3YEMbIA
MRU (Most Recently Used) — nocneaHuin ncnonb3yeMbli

LFU (Least Frequently Used) — HaunmeHee 4acTo UCnosib3yeMbIi
Clock
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[lpobnema nHBanuaaLmn




NMHBanupauusa

key1 = vall

Ko

(<f PostgresPro

key1 = vall

NCTOUYHUK
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NMHBanupauusa

Get key1
>

E

key1 = vall

Ko

(<f PostgresPro

key1 = vall

NCTOUYHUK
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NMHBanupauusa

Get key1
>

E

vall

key1 = vall

Ko

(<f PostgresPro

key1 = vall

NCTOUYHUK
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NMHBanupauusa

key1 = vall

Ko

UPDATE
key1 = val2

(<f PostgresPro

key1 = vall

NCTOUYHUK
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NMHBanupauusa

key1 = vall

Ko

(<f PostgresPro

key1 = val2

NCTOUYHUK
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NMHBanupauusa

Get key1
>

E

key1 = vall

Ko

(<f PostgresPro

key1 = val2

NCTOUYHUK
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NMHBanupauusa

Get key1
>

E

vall

key1 = vall

Ko

(<f PostgresPro

key1 = val2

NCTOUYHUK
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KaK pewuTb 3Ty

npob6nemy?




NMHBanunpauusa no BpeMeHu




NuBanuaaumsa no BpeMeHu

key1 =val1 (3c)

Get key1

> KaLwu

vall

< <

(<f PostgresPro

key1 = val2

NCTOUYHUK
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NuBanuaaumsa no BpeMeHu

key1 =val1 (2c)

Get key1

> KaLwu

vall

< <

(<f PostgresPro

key1 = val2

NCTOUYHUK
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NuBanuaaumsa no BpeMeHu

key1 =val1 (1c)

Get key1

> KaLwu

vall

< <

(<f PostgresPro

key1 = val2

NCTOUYHUK
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NuBanuaaumsa no BpeMeHu

NULL

Get key1

> KaLwu

< <

(<f PostgresPro

key1 = val2

NCTOUYHUK
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NuBanuaaumsa no BpeMeHu

key1 = val2 (5c¢)

Get key1

> KaLwu

val2

< <

(<f PostgresPro

key1 = val2

NCTOUYHUK
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NMHBanmnaauma rno coobITUIO




NHBanuaauusa no coobITUIO ( postgrespro

key1 = vall key1 = vall
> Kaww - > NCTOYHUK
UPDATE .
key1 = val2
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NuBanupauma no coobITUIO

key1 = vall

> KaLwu

(<f PostgresPro

key1 = val2

NCTOUYHUK
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NuBanupauma no coobITUIO

key1 = vall

UPDATE

Ko >
> =

(<f PostgresPro

key1 = val2

NCTOUYHUK
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NuBanupauma no coobITUIO

key1 = val2

> KaLwu

(<f PostgresPro

key1 = val2

NCTOUYHUK
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NuBanupauma no coobITUIO

key1 = val2

Get key1

> KaLwu

val2

< <

(<f PostgresPro

key1 = val2

NCTOUYHUK
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[Tpo6niemMa popmMupoBaHuS

KJZ1FO4a




dopmMmupoBaHue Knro4a

Get key1
> KaLwu

E

(<f PostgresPro

NCTOUYHUK
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dopmMmupoBaHue Knro4a

active=true&limit=10

Get key1
> KaLwu

E

(<f PostgresPro

NCTOUYHUK
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dopmMmupoBaHue Knro4a

active=true&limit=10

Get key1
> KaLwu

E

DATA

(<f PostgresPro

NCTOUYHUK
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dopmMmupoBaHue Knro4a

limit=10&active=true

Get key1
> Kaw

E

NULL

(<f PostgresPro

NCTOUYHUK
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BepHeMcsl K Hallen

npobébneme




O

[ne B3ATb AaHHble?

A

(<f PostgresPro
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KawinpoBaHue Ha KJIUeHTe




O6paboTKa 3arnpoca nosib3oBaTens

O

Jlan MHe
ToBap 1
eLle pas

(<f PostgresPro
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O6paboTKa 3arnpoca nosib3oBaTens

O

A OH yXe
ecTbl!

(<f PostgresPro
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[Tntocbl K MWUHYCbI KOQLLUNUPOBAHUA HA restoresr
KJINEeHTE

[Tonb3y OT KaLWMpoBaHUA

= Hukakux ceTeBbIX 3afiepxeK —
nonyyaeT TONbKO OAWH KAUEHT

+ CHMXXeHne Harpysku Ha cepBep - [Ipo6bnema MHBanuaaLmm AaHHbIX

- Pa6ota oddnaitH
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Korga CTOMT UCNONb30BaTb KILWWNMPOBAHUE HA s rostgrespro
KNneHTte

e JlocTyn K JaHHbIM HY)XX€H Bceraa, gaxe 6e3 ceTtu
e OAWH M TOT Xe nosib3oBaTeNb obpallaeTcs K

OAHUM U TEM XXE AaHHDbIM
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Korga He CTOUT UCNOJIb30BaTb KALUMPOBAHUE s rostgrespro
Ha KJINeHTe

e KawmpoBaTb HY)XHO 60/bLLION 06bEM UHPOPMaLUK
e PasHble nosib3oBartenu obpalliatoTca K OaqHOMY

NOAMHOXECTBY AldHHbIX

80



[TpuMepbl K3LLMPOBaAHUSA Ha KJINEHTe

bpaysep

MoObunbHble NPUTOXKEHUS

[ekopaTtop @lru_cache B python

JTrobass caMonuncHasi TIormka Ha CTOpoHe

KJIMEHTCKOI'O NMPUJTOXXEHUA

(<f PostgresPro
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[TpuMepbl K3LLMPOBaAHUSA Ha KJINEHTe

bpaysep

MoObunbHble NPUTOXKEHUS

[ekopaTtop @lru_cache B python

JTrobass caMonuncHasi TIormka Ha CTOpoHe
KJIMEHTCKOIO MPUIOXEHUS

CepBUCbI 3aMETOK

(<f PostgresPro
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KawinpoBaHUue Ha cepBepe




O6paboTKa 3arnpoca nosib3oBaTens

N N

(<f PostgresPro
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O6paboTKa 3arnpoca nosib3oBaTens

N N
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[1nroCcbl U MUHYCbI K3LLMPOBaHUSA Ha cepBepa (5 PostgresPro

+ PasHble KNNEeHTbI BAUAIOT ApYr
Ha apyra

+ CHMXeHune Harpysku Ha CYb/]

+ bonblue MOLHOCTMH,
OTHOCUTENbHO KJINEeHTa

Pa3Hble KJIMEHT BUAIOT APYr Ha
Apyra

[Tpo6bnema nHBanupaLum AaHHbIX
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Korga cToOUMT UCNoJIb30BaTb K3LLMpOBaHMe Ha (5 PostgresPro
cepBepe

e Heobxoamma noaaep)ka padboTbl C HECKOIbKUMMU
nosib3oBaTenamMum

e [laHHble cneundunyHbie o8 IK3eMsapa NpUIoXKeHus
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Korga He CTOUT UCMOJIb30BaTh KALWUPOBAHUE HA  (srostgrespro
cepBepe

PacnpepeneHHble cUCTeMbI C TpeboBaHNEM
KOHCUCTEHTHOCTHU
bonblwon 06BbEM AlaHHbIX, KOTOPbIe HYXXHO KaLMpoBaTh

Hy>XHO MaclwTabnpoBaTb KLl

Hy>XHO 3P eKTUBHOE Ncnosib3oBaHUe Kalla

Hy>KHbI CNoXXHasa Normka B3auMoAeNCTBUSA C KILLIOM
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[TpuMepbl K3LLMPOBaAHUA Ha cepBepe (7 PostaresPro

Java:Caffeine - Apache Kafka, Spring Boot npunoxeHus
Go:Ristretto - pacnpepenenHas 6a3a gaHHbix Dgraph
Python:Theine - noka He nony4nna WNPOKOro NPUMEHEHUS

KaLww MapLlipyTmM3aTtopa - 1I0KallbHOCTb AaHHbIX

89



KawinpoBaHUe Ha

CTOPOHHEM cepBUce




O6paboTKa 3arnpoca nosib3oBaTens

A

(<f PostgresPro
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O6paboTKa 3arnpoca nosib3oBaTens
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O6paboTKa 3arnpoca nosib3oBaTens
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O6paboTKa 3arnpoca nosib3oBaTens
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i

ailifili
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[110Cbl U MUHYCbI K3LWWMPOBaHUSA HA CTOPOHHEM (7 PostaresPro
cepBepa

+ BCTpOEHHbIe COXHbIE TUMbI
NaHHbIX

+ BcTpoeHHasa pennukauus,
lapanpoBaHue,
NepCUCTEHTHOCTb

+ KoL He 3aBUCUT OT NPUTIOXKEHUSA
N ero KOHKpPeTHOU Bepcuun

JlononHuTenbHasa To4Ka OTKasa u
aJMVWHUCTPUPOBAHMS

[lpo6bnema uHBanupauum AaHHbIX

JlononHnTenbHoe ceTeBoOE
B3anMoaencTeme
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Korga cTouT ucnonb3oBaTb K3LLMpOBaHUe Ha
CTOPOHHEM cepBepe

ECTb gonosiIHUTEeNbHbIE pecypcbl Ha cepBep
TpebytoTCsl CNOXHbIE CTPYKTYpPbI AaHHbIX
TpebyeTca pacnpefeneHHoCTb, lWapanpoBaHue,
NepCUCTEHTHOCTb

TpebyeTca cornacoBaHHbIN KLU

(<f PostgresPro
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Korpa He CTOUT UCMOJIb30BaTb K3LLMPOBAHUE HA ~ Pestoreshr
CTOpPOHHEM cepBepe

e [IpoCTble NpUIOXKeHUA
e TpebyeTcs cuibHaA KOHCUCTEHTHOCTb AaHHbIX B

kawe n CYb/l

97



[IpuMepbl K3WWMpoBaHNA Ha CTOPOHHEM
cepBepe

Redis - rubknm KL, 6pokep coobLiLeHnin
memcached - npocToe peleHune

garnet - BbiICOKas Npon3BoaAnTENbHOCTb
tarantool - ruébpmnaHas in-memory CYb/1

picodata - pacnpegeneHHas in-Memory Data Grid

(<f PostgresPro
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KawunpoBaHue B CYb/1
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BPEMSA OOCTYIMNA
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(<f PostgresPro

O6paboTKa 3arnpoca nosib3oBaTens
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(<f PostgresPro

O

O6paboTKa 3arnpoca nosib3oBaTens
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Kaw B PostgreSQL




[lpoueccHas Mogenb Postgres e

Postmaster

Postgres
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[lpoueccHas Mogenb Postgres e

fork
Postmaster —> bg

worker

Postgres
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[lpoueccHas Mogenb Postgres e

Postmaster —> bg

worker
3anpoc
—_—
Postgres
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[lpoueccHas Mogenb Postgres e

Postmaster —> bg

worker
3anpoc ¢ ok

backend
Postgres
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[lpoueccHas Mogenb Postgres e

Postmaster —> bg

worker
3anpoc
—

backena Postgres
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[lpoueccHas Mogenb Postgres e

Postmaster —> bg
worker

[TapCUHT
[1naHnpoBaHuMe
OnTMmM3aumns
BbinonHeHne

109
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Kaw B PostgreSQL S——

backend SSD/HDD
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Kaw B PostgreSQL S——

'3 CtpaHuua 1

3a|_| pOC CTtpaHuua 2
» backend SSD/HDD

CtpaHunua 3
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Kaw B PostgreSQL S——

CtpaHuua 1
' Q é) [Tony4eHune
dHHbIX
H —p

3a|_|pOC CTtpaHuua 2

» backend SSD/HDD

\ CTpaHMLI‘a 3
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bydepHbIn KaLL S rostrese

Postgres

3arosoBoK 6ydep 1 bydep 2 bydep 3 6ydep N

CTpaHuubl
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bydepHbIn KaLL S rostrese

@ Postgres

3arosoBoK 6ydep 1 bydep 2 bydep 3 6ydep N

CtpaHuua 1 CtpaHuua 3 CtpaHunua 10 CtpaHnua M

CTpaHuubl
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Kaw B PostgreSQL S——

'3 CtpaHuua 1

3a|_| pOC CTtpaHuua 2
» backend SSD/HDD

CtpaHunua 3
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3anpoc

» backend

Kaw B PostgreSQL

Bydep 1

Bydep 2

Bydep 3

RAM

(<f PostgresPro

CtpaHuua 1

CTtpaHuua 2

CtpaHuua 3

SSD/HDD
116



3anpoc

» backend

Kaw B PostgreSQL

Cr,
T4
S

T~

bydep
MeHeaXXep

Bydep 1

Bydep 2

Bydep 3

RAM

(<f PostgresPro

CtpaHuua 1

CTtpaHuua 2

CtpaHuua 3

SSD/HDD
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3anpoc

» backend

Kaw B PostgreSQL

é97t)
Oy,
‘\%7

bydep
MeHeaXXep

Bydep 1

Bydep 2

Bydep 3

RAM

(<f PostgresPro

CtpaHuua 1

CTtpaHuua 2

CtpaHuua 3

SSD/HDD
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3anpoc

» backend

Kaw B PostgreSQL

/ Bydep 2

bydep
MeHemxep

Bydep 1

Bydep 3

RAM

(<f PostgresPro

CtpaHuua 1

CTtpaHuua 2

CtpaHuua 3

SSD/HDD
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3anpoc

» backend

Kaw B PostgreSQL

/

bydep
MeHemxep

Bydep 1

Al

Bydep 2

Bydep 3

RAM

(<f PostgresPro

CtpaHuua 1

CTtpaHuua 2

CtpaHuua 3

SSD/HDD
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ManeHbkuu shared_buffers

scaling factor: 1

query mode: simple

number of clients: 10

number of threads: 2

maximum number of tries: 1

duration: 300 s

number of transactions actually processed: 504
number of failed transactions: 0 (0.000%)
latency average = 6019.989 ms

initial connection time = 18.265 ms

tps = 1.661133 (without initial connection time)




bonbwou shared_buffers

scaling factor: 1

query mode: simple

number of clients: 10

number of threads: 2

maximum number of tries: 1

duration: 300 s

number of transactions actually processed: 1085
number of failed transactions: 0 (0.000%)
latency average = 2780.035 ms

initial connection time = 19.782 ms

tps = 3.5970/8 (without initial connection time)




O6L,a8 KapTUHA




(<f PostgresPro

O6paboTKa 3arnpoca nosib3oBaTens
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[loyuemMy Henb3s TaK? @ posretr

A — S S
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[loyuemMy Henb3s TaK? @ posretr
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3anpoc

» backend

Kaw B PostgreSQL

bydep
MeHeaXXep

Bydep 1

Bydep 2

Bydep 3

RAM

(<f PostgresPro

CtpaHuua 1

CTtpaHuua 2

CtpaHuua 3

SSD/HDD
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Kaw B Redis o posgresio

é RAM

» Redis

3anpoc
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3anpoc

>

Redis

Kaw B Redis

(<f PostgresPro
KEY VALUE
KEY1 VALUE1
KEY?2 VALUEZ2
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3anpoc

>

Redis

Kaw B Redis

KEY

(<f PostgresPro
KEY VALUE
KEY1 VALUE1
KEY?2 VALUEZ2
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3anpoc

>

Redis

Kaw B Redis

KEY

(<f PostgresPro
KEY VALUE
KEY1 VALUE1
KEY?2 VALUEZ2

VALUE
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[loyuemMy Henb3s TaK? @ posretr
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PostgresPro: KVik




Kak 310 caenaTtb? —

20—

Postgres
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Kak 310 caenaTtb? —

Postgres

—
( ) KVik
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Kak 310 caenaTtb? —

Postgres

RESP
—
KVik
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R E S P (<f PostgresPro

"+OK\r\n" - Strings

"-Error message\r\n" - errors
"S6\r\nfoobar\r\n" - Bulk Strings
"*2\r\n$3\r\nfoo\r\n$3\r\nbar\r\n" - arrays

".0\r\n" - Integers
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°
KV I k (<f PostgresPro

Postmaster —> bg

worker
3anpoc
é

backend Postgres

138




°
KV I k (<f PostgresPro

bg_worker
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KVik

bg_worker

KEY VALUE
KEY1 VALUE1
KEY2 VALUE2

(<f PostgresPro
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RESP

KVik

bg_worker
KEY VALUE
KEY1 VALUEA1
KEY2 VALUEZ2

(<f PostgresPro
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RESP

KVik

bg_worker
KEY VALUE
KEY1 VALUEA1
KEY2 VALUEZ2

(<f PostgresPro

T~

backend
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RESP

‘db.scheme.tb:{key}’

KVik

bg_worker
KEY VALUE
KEY1 VALUEA1
KEY2 VALUEZ2

(<f PostgresPro

T~

backend
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RESP

‘db.scheme.tb:{key}’

KVik

bg_worker
KEY VALUE
KEY1 VALUEA1
KEY2 VALUEZ2

(<f PostgresPro

T~

backend
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RESP

‘db.scheme.tb:{key}’

KVik

bg_worker

KEY

KVik

VALUE

KEY1

VALUE1

KEY2

VALUE2

(<f PostgresPro

T~

backend
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JokymeHTauusa KVik
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[1ntocbl 1 MUHYCbl KVik (¥ PostaresPro

+ Bblcokas nponsBognTeNIbHOCTb — PaboTaet TonbKo c Postgres

TonbKO YnTaroWmumn Npodunb

=+ VHBanuaauus us kopo6ku HarpysKm

+ [TpocTas KoHpuUrypaumsa u
aKcnyaTaums
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def get weather(city):
cached data = r.get(f"
if cached data:
return cached data.decode('utf-8")
else y “CJZIN B Redlcs He T " 0 BbINMOJIHAeM 3albo(

weather:{city}")

try:
conn = psycopg2.connect(dbname="db",user="user", password="pass", host="host", port="port")
cursor = conn.cursor()
query = sql.SQL@“”“SELECT description, temperature FROM weather
WHERE city = %s ORDER BY created at DESC LIMIT 1”““@
cursor.execute(query, (city,))

data = cursor.fetchone()

if data:
weather description, temperature = data
result f'Moroga B {city}: {weather description}, TeMnepaTypa {temperature}°C'
r.setex(f'weather: {city}', 600, result) AeM faHHble B Redis Ha 10 MuHy
return result

else:
return '[aHHbie @ noroge Ona 3TOro ropoga HUrge He HaupaeHsl'

except:
return 'Owubka nony4YeHus OaHHbIX @ cepsepa’




(<f PostgresPro

def get weather(city):

cached data = r.get(f" 'CRUD:mydb.public.weather:{city}")
if cached data:

return cached data.decode('utf-8')
else:

return '[aHHbIe @ noroge OJis 3TOr0 ropoga HUrge He HawupgeHsbl'
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TeCTM pOBaH Me (<f PostgresPro

Postgres, Redis, KVik

Bcernpa nonagaem B Kall

Pasmep ogHon 3anuncu 500 6ant
Cny4yauHble gaHHble

redis-benchmark (GET) n pgbench(SELECT)
CPU ot 1 no 48.
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Korpa ctout ucnonb3oBaTtb KVik (S PostgresPro

e BaM Hy)XXeH a(p(PEeKTUBHbIN K3l 3aNpoOCOoB
e HeT AONO/IHUTENbHbIX PecypcoB Ha

cepBep/NMNUEH3UIO
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Korpa He ctout ucnonb3oBaTtb KVik (% PostgresPro

e BaM Hy>XeH He TONIbKO K3l 3arnpocoB

® Hy)KHaFI rnoaaep>XKa CJOXHbIX TUMNMOB AldHHDbIX
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Cnocob
K3LLNPOBaHUS

Ha KnueHTe

Ha cepBepa

Ha cTopoHHeM
cepBepe

4+

Hy>xHa paboTa opdnanH
OaounHakoBble 3anpochbl y
KNIMeHTa

[aHHble cneun@unyHbl
A1 UHCTaHca
NPUITOXEHUS

MHOro KNIMEeHTOB

Hy>XHa cnoXkHas noruka
KALWMpoBaHUSA

Hy>keH cornacoBaHHbIN
KoL

Hy>XHO XpaHUTb MHOIO
OaHHbIX

Pa3Hble 3anpochbl Yy
KNIMeHTa

Hy>XHa cno)xHas noruka
KOLLIMPOBaHUSA

Y Bac npocToe
NpuUnoXeHue
Heobxonma
KOHCUCTEHTHOCTb C
CYb/

[TpnMepbl

Kaw 6paysepa
Kaww MobunbHbIX
NPUNOXKEHUN

MapLpyTtusaTtop
dpenmMBOpKHU
npumep: caffeine

Redis,
memcache
gernet
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Cnocob [Tpnmepsbl

K3LLMPOBaHUSA + -
BCYb/] e Bceraa) e Hy)XXeH K3l 3anpocoB byd. kaw PosgreSQL
KVik e HyXXeH aPPeKTUBHbIN, e Hy)XeH PyHKLUNOHa KVik
NpOCTON B Lnpe, 4Yem KLl
NCMoJSIb30BaHUN KLU 3arnpocoB
3anpocoB C BCTPOEHHOM
WHBanungaumen
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(~f PostgresPro

OTBeTUM
Ha BaLUun BOMNpPOChHI!

@KONOONG




