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BaH4. lNuwem Koa: moaenb
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package model

import ...

const TableNameProduct = "products" 1usage new*

// Product mapped from table <products>
' type Product struct { 11usages new*
1D int32 “gorm:"column:id;type:integer;primaryKey;avtoIncrement:true" json:"id"
12 CreatedAt time.Time “gorm:"column:created_at;type:timestamp without time zone;not null" json:"created_at"’
UpdatedAt time.Time “gorm:"column:updated_at;type:timestamp without time zone;not null" json:"updated_at""
= PublishedAt time.Time "gorm:"column:published_at;type:timestamp without time zone;not null" json:"published_at""

CategoryID int32 ‘gorm:"column:category_id;type:integer;not null" json:"category_id"’
SellerlD int32 “gorm:"column:seller_id;type:integer;not null" json:"seller_id"
Name string “gorm:"column:name;type:character varying(50);not null" json:"name""

Category *Category “gorm:"foreignKey:CategoryID" json:"category"’
Seller xSeller ‘gorm:"foreignKey:SellerID" json:"seller"

// TableName Product's table name

+

o  func (xProduct) TableName() string { return TableNameProduct }
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BaHAa. [uwem Koa. cTopamK

package storage

import ...

type Product struct {...}

func (c *Product) Create(ctx context.Context, product *model.Product) (*model.Product, error) {

if err := c.getDB(ctx).Create(product).Error; err != nil {
return nil, fmt.Errorf( format: "storage.Product Create: %w", err)

return product, nil

func (c *Product) List(ctx context.Context, categoryId int, limit, offset int) ([]*model.Product, error) {
var categories []*model.Product

err := c.getDB(ctx).
Where( query: "category_id = ? and published_at <= ?", categoryId, time.Now()).
Order( value: "published_at DESC").
Offset(offset).Limit(limit).
Find(&categories) .Error
if err != nil { return nil, fmt.Errorf( format: "storage.Product List: %w", err) }

return categories, nil

func (c *Product) Update(ctx context.Context, product *model.Product) (xmodel.Product, error) {...}

func (c *Product) Delete(ctx context.Context, product *model.Product) error {...}




{%-BaHA: HOBbI HaBbIK
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) MeTq. NMuwem Koa: mopenb

package model

import ...

const TableNameProduct = "products" nousages new*

type Product struct { 9usages new*
1D int32 “Json:"id"’
CreatedAt time.Time “json:"created_at"’
UpdatedAt time.Time “json:"updated_at"’
PublishedAt time.Time “json:"published_at"’

CategoryID int32 "json:"category_id""
SellerID int32 "json:"seller_id""
Name string "json:"name"’

Category *Category "json:"category"’
Seller  xSeller "json:"seller"’

jacke/pgx



=) MeTta. Muwiem Koa: cTopagx

package storage
import ...
type Product struct {...}

func (¢ *Product) Create(ctx context.Context, product *model.Product) (*model.Product, error) {
product.CreatedAt, product.UpdatedAt = time.Now(), time.Now()

sql := "INSERT INTO products(created_at, updated_at, published_at, category_id, seller_id, "name")
VALUES (@created_at, Qupdated_at, @published_at, @category_id, @seller_id, @name) RETURNING id;"
args := pgx.NamedArgs{
"created_at": product.CreatedAt,
"updated_at": product.UpdatedAt,
"published_at": product.PublishedAt,
"category_id": product.CategoryID,
"seller_id": product.SellerID,
"name" : product.Name,

if err := c.getDB(ctx).QueryRow(ctx, sql, args).Scan(&product.ID); err != nil {
return nil, fmt.Errorf( format: "storage.Product Create: %w", err)

return product, nil

func (c *Product) List(ctx context.Context, categoryId int, limit, offset int) ([]*model.Product, error) {...}

func (c *Product) Update(ctx context.Context, product *model.Product) (*model.Product, error) {...}

jacke/pgx

func (c *Product) Delete(ctx context.Context, product xmodel.Product) error {...}




[leTAa. [lnwem Kopa: cTopaaX, MeToj CNUCKa

func (c *Product) List(ctx context.Context, categoryId int, limit, offset int) ([]*model.Product, error) {
sql := "SELECT p.* FROM products p LEFT JOIN sellers s on p.seller_id = s.id
WHERE category_id = @category_id AND published_at <= @published_at
ORDER BY published_at DESC LIMIT @limit OFFSET Qoffset;’
args := pgx.NamedArgs{
"category_id": categoryld,
"published_at": time.Now(),

"limit": limit,
"offset": offset,

rows, err := c.getDB(ctx).Query(ctx, sql, args)

if err != nil { return nil, fmt.Errorf( format: "storage.Product List query: %w", err) }
defer rows.Close()

items := make([]*model.Product, 0, limit)

for rows.Next() {
item := new(model.Product)

err := rows.Scan(&item.ID, &item.CreatedAt, &item.UpdatedAt, &item.PublishedAt,
&item.CategoryID, &item.SellerID, &item.Name,
)

if err != nil { return nil, fmt.Errorf( format: "storage.Product List scan: %w", err) }

items = append(items, item)

return items, nil

jacke/pgx




@ [leTq. [1leTd: HOBbIX HAaBbIK
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BaHA. HoBas duya: pobaBneHue nons

package model

const TableNameSeller = "sellers"

// Seller mapped from table <sellers>
type Seller struct {

ID int32 “gorm:"column:id;type:integer;primaryKey;auvtoIncrement:true" json:"id""
Name string “gorm:"column:name;type:character varying(50);not null" json:"name""
L Special bool “gorm:"column:special;type:boolean;not null" json:"special"’

12 // TableName Seller's table name
13 func (*Seller) TableName() string {
14 return TableNameSeller




¥ NeTa. HoBas duua: no6aBneHne nons

func (c *Seller) Create(ctx context.Context, seller *model.Seller) (*model.Seller, error) {

K sql := “INSERT INTO sellers(“"name", special) VALUES(@name, @special ) RETURNING id;"
args := pgx.NamedArgs{
"name" : seller.Name,
K "special": seller.Special,

if err := c.getDB(ctx).QueryRow(ctx, sql, args).Scan(&seller.ID); err != nil {
return nil, fmt.Errorf("storage.Seller Create: %w", err)
*Seller.List(ctx context.Context, limit int, offset int) ([]*model.Seller, error)

items := make([]*model.Seller, 0, limit)

for rows.Next() {
item := new(model.Seller)
L if err := rows.Scan(&item.ID, &item.Name, &item.Special); err != nil {
return nil, fmt.Errorf("storage.Seller List scan: %w", err)

items = append(items, item)

return items, nil

}
func (c *Seller) Update(ctx context.Context, seller xmodel.Seller) (xmodel.Seller, error) {
« sql := "UPDATE sellers SET name = @name, special = @special WHERE id = @id;"
args := pgx.NamedArgs{
"id": seller.ID,
]aCkC/ng "name": seller.Name,
« "special": seller.Special,

MOny: 1 ,




BaHA. HoBaA comnua: BbiTalWUTb CBA3b

func (c *Product) List(ctx context.Context, categoryId int, limit, offset int) ([]*model.Product, error) {
var categories []*model.Product

err := c.getDB(ctx).
< Joins("Seller").
Where("category_id = ? and published_at <= ?", categoryId, time.Now()).
Order("published_at DESC").
Offset(offset).Limit(limit).
Find(&categories).Error

o
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jacke/pgx
duny: 2

[leTda. HoBaA puya: BbiTalWUTb CBA3b

func (c *Product) List(ctx context.Context, categoryId int, limit, offset int) ([]*model.Product, error) {
K sql := "SELECT p.*, s.* FROM products p LEFT JOIN sellers s on p.seller_id = s.id
WHERE category_id = @category_id AND published_at <= @published_at
ORDER BY published_at DESC LIMIT @limit OFFSET @offset;"
args := pgx.NamedArgs{
"category_id": categoryld,

items := make([]*model.Product, 0, limit)

for rows.Next() {
item := new(model.Product)
K item.Seller = new(model.Seller)

err := rows.Scan(&item.ID, &item.CreatedAt, &item.UpdatedAt, &item.PublishedAt,
&item.CategoryID, &item.SellerID, &item.Name,
K &item.Seller.ID, &item.Seller.Name,
)
if err != nil {
return nil, fmt.Errorf("storage.Product List scan: %w", err)

items = append(items, item)




BaHA. HoBada douya: cBA3b many to many

func (c *Product) List(ctx context.Context, categoryId int, limit, offset int) ([]*model.Product, error) {
var categories []*model.Product

err := c.getDB(ctx).

Joins("Seller").
K Preload("Tags").

Where("category_id = ? AND published_at <= ?", categoryId, time.Now(), time.Now()).
Order("published_at DESC").
Offset(offset).Limit(limit).
Find(&categories).Error

if err != nil {
return nil, fmt.Errorf("storage.Product List: %w", err)

return categories, nil

jos
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¥ NeTa. HoBasa cuua: cBA3L many to many

jacke/pgx
Muy: 3

«

items := make([]*model.Product, 6, limit)
productIds := make([linterface{}, 0, limit)
productMap := make(map[int32]*model.Product, Llimit)

for rows.Next() {
item := new(model.Product)

item.Seller = new(model.Seller)

return nil, fmt.Errorf("storage.Product List scan: %w", err)

+

items = append(items, item)
productIds = append(productIds, item.ID)
productMap[iten.1D] = item

+

if len(productIds) == 8 {
return items, nil

+
var params string
for i, _ := range productlds {

params += '$" + strconv.Itoa(i+l) + °,°
+

parans = parans[:len(parans)-1] // remove

sql = "SELECT 1.product_id, t.x FROM products_2_tags 1 INNER JOIN tags t ON 1.tag_id = t.id
WHERE L.product_id IN (] + params + °);°

rows, err = c.getDB(ctx).Query(ctx, sql, productlds...)
if err 1= nil {

return nil, fmt.Errorf("storage.Product List tags query: %w", err)
+

defer rows.Close()

for rows.Next() {
item := new(model.Tag)
productId := int32(6)
err := rows.Scan(&productID, &item.ID, &item.Name)
if err != nil {
return nil, fmt.Errorf(“storage.Product List tags scan: %w", err)

+
product := productMap(productID]
product.Tags = append(product.Tags, item)

i3

return items, nil

K HalleMy MeToy Cru1cKa 3NeMeHTOB J00aBnaem:

1) O6baBneHne maccua ID u many ¢ pesynbTaTamu

2) B uuKne co CKaHOM 3anoJiHAeM Maccus 1 Many

3) bopmupyem 3anpoc Asd cBA3u UCnonb3ya maccus 1D
4) icnonHAeMm 1 CKaHUM pe3ynbTaTbl 3anpoca

5) lo6aBnaem Hally CBA3b B pe3ynbTaT UCMONb3ysa Many



Mpo6nembl C NPOU3BOAUTENBHOCTbIO

KNnueHTbl 1 BbIpy4YKa CKopocTb paboThl
A A CUCTEMDI




Mpo6nembl C NPOU3BOAUTENBHOCTbIO

OnTMmMuMsMpoBaTb KOA KynuTb eLle cepep
3aTpaThbl exxemecayHo: 0 p
3aTpatbl pasoso: 750 000 p
Cpok: 3 mecdaua

= 3aTpaTbl exemecayHo: 50 000 p
= 3aTpaTtbl pa3oBo: 62 500 p
= CpoK:1Hegena

PesynbTat: +100% HO 3TO HE TOYHO = PesynbraT: +100%




Mpo6nembl C NPOU3BOAUTENBHOCTbIO

OnTMmMuMsMpoBaTb KOA KynuTb eLle cepep
3aTpaThbl exxemecayHo: 0 p
3aTpatbl pasoso: 750 000 p
Cpok: 3 mecdaua

= 3aTpaTbl exemecayHo: 50 000 p
= 3aTpaTtbl pa3oBo: 62 500 p
= CpoK:1Hegena

PesynbTat: +100% HO 3TO HE TOYHO = PesynbraT: +100%

HoBble donyn Ha nay3e 3 mecdua
BblpyyKa OT KNMEHTOB CTarHUpyeT
TepsAeM KOHKYPEHTHOE NPENMYLLECTBO

= HoBble huun pa3pabaTbiBaOTCA
= BbipyyKa OT KINEHTOB pacTeT
= HapalBaeM KOHKYpPEeHTHOE NPenMyLLECTBO

[loTepAa neHer [lony4yeHmne peHer




Bba6s10 no6expgaeT 310
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BaHA. babno nobexpaeTt 310

package factory

import (
"log"

"gorm.io/driver/postgres"
"gorm.io/gorm"
« "gorm.io/plugin/dbresolver"

func NewGORM(masterDSN string, replicaDSN ...string) *gorm.DB {
cfg := &gorm.Config{
PrepareStmt: true,
SkipDefaultTransaction: true,
+
db, err := gorm.Open(postgres.Open(masterDSN), cfg)
if err != nil {
log.Fatalf("gorm.Open: %s", err.Error())

+
L replicas := make([]gorm.Dialector, 0, len(replicaDSN))
for _, dsn := range replicaDSN {
replicas = append(replicas, postgres.Open(dsn))
+

resolver := dbresolver.Register(dbresolver.Config{
Replicas: replicas,
Policy: dbresolver.RandomPolicy{},

b

if err = db.Use(resolver); err != nil {
log.Fatalf("nuuanka: %s", err.Error())

return db




¥ NeTa. Babno no6expaaeT 3no

1) NweT roToBbl pesoneep b1

2) OTyanBaeTcs

3) MuweT cBOW pesonsep

4) NpaBWT BCE CTOpPaaKM Ana paboTbl C HOBbIM PE30/IBEPOM

5) BCMOMMHAET YTO €CTb eLLe TpaH3aKuun

6) MpaBuT OLWMOKK B pe3onBepe

jacke/pgx
duny: 4



Bpems uaet, Harpyska pacTteT, a npuObinb...

3aTpaTbl Ha cepBepa Bbipy4yKa OT KNMEHTOB Mpuobbinb Ha 100 3aTpaT

‘ ‘
| |
| |
| |
100 200 100
200 350 75
400 650 62.5
| |
800 1200 50
1600 2200 37.5
3200 3800 18,75
6 400 5500 - 14
| |



HayuHaem onTUMM3aLMUIO

KnueHt banaHcupoBLLMK CepBuchbl bll/ouepean

/ =

CeTb CeTb

NHTepHeT




C‘fl‘lem. OnTumMusauma: MHaeKebl (6bio)

jacke/pgx
Muy: 5

CREATE TABLE "nonb3oBaTtenu"(
id serial,
po6aBneH timestamp NOT NULL,

damMunusa varchar(50) NOT NULL,
nMs varchar(50) NOT NULL,
0TYECTBO varchar(50) NOT NULL,
poxpeH date NOT NULL

SELECT * FROM nonb3oBaTenu WHERE ¢yHkuyus(damunua, uMsa, OoTYECTBO, POXAEH)
ILIKE dyHkuua('WBaHoB', 'WBaH', 'WBaHbiy', '2001-03-05')
ORDER BY po6aBneH;




(‘fl‘lem. OnTumMusauma: MHaeKebl (6bio)

CREATE INDEX nonb3oBaTenu_gkumH ON nonb3oBaTenn USING gin(
dyHkuyusa (pamunusa , uMa, oTyecTBO, poxaeH) gin_trgm_ops

);

SELECT * FROM nonb3oBaTtenun WHERE dyHkuyus(dbamunusa, vMA, OTHYECTBO, POXAEH)
ILIKE gyHkuusa('WNBaHoB', 'UBaH', 'UBaHbiy', '2001-03-05')
ORDER BY po6aBneH;

jacke/pgx
Muy: 5



C‘fl‘lem. OnTumMusauma: MHaeKebl (6bio)

CREATE INDEX nonb3oBaTenu_gkumH ON nonb3oBaTenn USING gin(

dyHkyus (pamunusa , uMa, oTyecTBO, poxaeH) gin_trgm_ops

);

SELECT * FROM nonb3oBaTtenun WHERE dyHkuyus(dbamunusa, vMA, OTHYECTBO, POXAEH)
ILIKE gyHkuusa('WNBaHoB', 'UBaH', 'UBaHbiy', '2001-03-05')
ORDER BY po6aBneH;

Sort 4'736.96 39.46 39 76
Bitmap Heap Scan "nonb3osatenn" 692.48..4'687.19 999 76
Bitmap Index Scan "nonb3oBaTenv_axuH" 0.00..692.23 999 0

jacke/pgx
Muy: 5



C‘fl‘lem. OonTumMmusauua: MHaeKcbl (ctano)

CREATE INDEX nonb3oBaTenu_6Tpu ON nonb3oBaTtenu (
damunusa, uMa, oT4YecTBO, poxAaeH, po6aBneH

);

SELECT * FROM nonb3oBaTtenun WHERE damunua = 'leBaHoB’' AND umsa = 'UBaH’
AND ot4yecTBO = 'lIBaHbi4' AND poxpeH = '2001-03-05'
ORDER BY pob6aBneH;

Index Scan "nonb3oBartenu_6Ttpun" "nonb3osartenn” 0.56..8.58 1 76

jacke/pgx
Muy: 5



&*BaHAa. OnTumusauua: nHaeKceol (B npouecce)

CREATE INDEX nonb3oBaTenu_xew ON nonb3oBaTenu USING hash (

dyHkuusa (pammunua , MMa , OTYECTBO , pPOXAEeH)

);

SELECT * FROM nonb3oBaTenun WHERE gyHkuyus(damunua, uMA, OTYECTBO, POXAEH)

= gyHkyusa('NeaHoB', 'WBaH', 'WBaHbiy', '2001-03-05')
ORDER BY po6aBneH;

Index Scan "nonb3osatenu_xew" "nonb3osartenn” 0.00..8.02 1 76

o

9

dwny: 30



BrBaHa. OnTuMusauma: uHaekcsl (B npouecce)

Sort

duny: 30



&+BaHa. OnTMMKU3aLMA: UHAEKCbI (cTano)

ALTER TABLE nonb3osaTtenu ADD COLUMN "xew" vuid;

CREATE INDEX nonb3oBaTenu_6Tpu_ymHee ON nonb3oBaTenu(xew, pob6asBneH);

SELECT * FROM nonb3oBaTenu

WHERE xew = 'db66fa7f4-cdbh8-4a54-896d-04fabebabela’
ORDER BY po6aBneH;

Index Scan "nonb3oBartenu_6Tpu_ymHee" "nonb3oBatenn” 0.42..8.44 11 66

&

dwny: 30



OnTumusauma: MHAEKebl (3aKpenum)

SELECT

pg_size_pretty(pg_table_size('nonb3osaTtenn')) Tabnuua,

pg_size_pretty(pg_table_size('nonb3oBaTtenn_pkuH')) WHOEKC_IXUH,

pg_size_pretty(pg_table_size('nonb3oBatenn_6Tpu')) WHAEKC_6TpH,

pg_size_pretty(pg_table_size('nonb3oBatenn_xew')) WHAOEKC_Xell,

pg_size_pretty(pg_table_size('nonb3oBatenn_6Tpu_yMHee')) WHAOEKC_6TpuU_yMHee

Tabnuua -
1098 MB

WHOEKC_OXUH
1243 MB

A

4

nHoekc_6Tpu - nHOeKc_xew - NHOEKC_bTpu_yMHee
800 MB 256 MB 387 MB

4

A
v




“G@®RM
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BaHFI. OnTumusauua: noHMMaem O6u3Hec

Hac xocTep oOMaHbIBaeT! J

{ OTnnyHo! A cTpAacy ¢ Hero

[EeHer 1 3acTaB/iio UCnpaBuThb!

Halimun ewe YyenoBeka, b/

HaCTPOUTb, @ TO XOCTEpY He

BbIFOAHO YTO Obl Y HAC
\6bICT|OO BCe paboTano

J




& BaHa. ONTUMMU3aALUA: MENOYM

A OHa OKasblBaeTCA He nnoxa ]

rows, err := db.Raw(
sql: "SELECT id, name FROM products WHERE seller_id = (@seller_id",
sql.Named( name: "seller_id", sellerID)).
Rows ()

defer rows.Close()

for rows.Next() {

err = rows.Scan(&id, &name)

&

dwny: 30



OonTumMusauua: uTor

A cHM3un noTpebneHune
pecypcoB B 2 pa3a

AaB10 ]

[ A npokayanca B b/l

B cpaBHEHUN CO MHOIA,
Tbl HWHEIO HE 3HA€ELllb

Taky Te6a Obino B 6 pas
3 bonbLue BpemeHu!

jackc/pgx
duny: 30 duy: 5




& BaHa. OTKyaa 6 mecALLEB Ha ONTUMMU3ALIUIO

[naHupoBaHue

AHanus

PacKpyTKa



& BaHs. OTKy,u,a 6 MecALeB Ha ONTUMU3aLIUIO

Peanmsosan(bmqy

OHTMMMSMpyM'

OHT.apXMTeKTypy

PaCprqMBan

OnT. 623y AaHHbIX

AHanusupoBan

OnT. KopA,

Y pan pesynbTaTa

[OTOBO

[lnaHnpoBaHune




& BaHs. OTKy,u,a 6 MecALeB Ha ONTUMU3aLIUIO

Peanmsosan(bmqy

OHTMMMSMpyM'

OHT.apXMTeKTypy

PaCprqMBan

OnT. 623y AaHHbIX

AHanusupoBan

OnT. KopA,

Y pan pesynbTaTa

[OTOBO

[lnaHnpoBaHune

PacKpyTKa




¥ Neta. uHan
THIS IS FINE

jacke/pgx
Mdwny: 10



& BaHA. MuHan

“G@®RM
dwny: 30



& BaHa. 9nunor




BaHb, ecnuM Tbl owmMObcA B Bblbope pelueHnsa - He
nepexuBan, ecnm olnmoca He CUNbHO - NPOCTAT. Ecnu ownbea
Ha napy MUNIMapaoB, TO KOHEYHO AENo Jpyroe:

OOHOBNAM  pesloMe, pacnucblBal B HEM  Kakue
OXPEHUTENbHbIE Tbl BbIOPANn TEXHONOTUN U UHCTPYMEHTbI. Kak
MPUBEN CBOM cTapTamn K BEpLUMHAM, Kak-FoTFoMHaKOSA AR
O0aHKPOTHA—HKOMRAAHWE  MONy4Yun  OnbiT  PaboTbl G
BbICOKOHArPYXEHHbIMU CUCTEMAMM.
A cenuac Tebe nepecTtana HpaBUTCA CTapasd KOMMNaHUA U Tbl
pelwnn CMEHUTb MecTOo pPaboTbl, YTO Obl MOMYYUTb HOBbIV
OMbIT.

[MOBTOPATH NMOKa HE CTaHELb apPXUTEKTOPOM.



