OTUS

OHNAWH-OBPA30OBAHMWUE

1/ 41



KaK MeHS CnblWHO U BUAHO?

/\

+ eCc/qin BCe XopoLio

- €CJZIn eCTb I'Ip06f|eMbI CO 3BYKOM U/ C BUAEO

=
2

> Hannwute B YaT

InpoBepuUTbL 3anuchb!
2/ 41



Pab6oTta ¢ SQL

Omuntpuin Cmanb, EneHa NpaxoBay,
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[1naH 3aHaATUA OTUS

e YcTaHoBKa u paboTa ¢ PostgreSQL

e [NpocTeniune SQL 3anpochbl

e [logkntoyeHune Kk CYB/l n HacTpomnKa nyna NnoaKAoYeHnm
e BbiNonHeHWe 3anNpoCcoB 1 MoslyyeHne pesynbTaToB

e CtaHgapTHble nHtepgencol sql.DB, sql.Rows, sql.Tx

e cnonb3oBaHue TpaH3aKuum

e SQL nHbEKUMnN n 60pbba C HUMMU
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HanunwmnTe B 4aTt 0 BawleM onbiTe ¢ PostgreSQL OTUS

Hanpumep:

e eCTb onbIT paboTbl ¢ PostgreSQL B Go

€CTb onbIT paboTbl ¢ gyprum SQL B/1 B Go

ecTb onbIT paboTbl ¢ PostgreSQL, Ho He B GO

HeT onbliTa paboTbl ¢ PostgreSQL, Ho ecTb onbIT ¢ gpyrumn SQL B4
HeT onbiTa paboTtbl ¢ SQL B/
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Pa6oTaem c PostgreSQL nokanbHO OT US

YcTaHaBnnMBaeM cepBep U3 KOHCON (anIMep ans Ubuntu):
OOHOBUTbH TMAKEThI
sudo apt-get update

ycTaHoBUTh PostgreSQL cepBep U KJIUECHT
sudo apt-get install postgresql-10

3anyctute PostgreSQL
sudo systemctl start postgresql

MOJKJIFOYUTHCA TOJ] MOJB30BATENEM , CO3[IAaHHBIM MO YMOJIYAHUIO
sudo -u postgres psql

v 3% v 3 w» w» 3%
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PaboTaem c PostgreSQL nokanbHO OT US

Pa6oTtaem B knmnente CYB/:

—-— co3paeM "mnpoekTHoro" mnosw3oBatens CYB]]
postgres=# create user myuser password 'mypass’;
CREATE ROLE

—-— co3jaeM "MpoeKkTHYr" 0a3y JIaHHbIX
postgres=# create database mydb owner myuser;
CREATE DATABASE

YN0O6HbI KNNEHT ¢ rpadmnyecknm nHtepdencom: https:// www.pgadmin.org/download/
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https://www.pgadmin.org/download/

PaboTaem c PostgreSQL nokanbHo Yyepes Docker

(CMm. https://hub.docker.com/_/postgres)
Co3paeM ceTb Aia fOoCTyna Mexay KOHTEMHepamu:

docker network create postgres

3anyckaeM KOHTenHep ¢ cepBepoM PostgreSQL:

docker run --network postgres --name dpostgres \
-e POSTGRES PASSWORD=password -d postgres

[Mogkntovyaemcs K cepBepy:

docker run --network postgres -it --rm postgres \
psql -h dpostgres -U postgres
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https://hub.docker.com/_/postgres

Data Definition Language (DDL) OTUS

CospaHue npocTon Tabnuupbl n nHaekca (dann 001.sql):

create table events (

id serial primary key,
owner bigint,

title text,

descr text,

start date date not null,
start time time,
end_date date not null,
end time time

)i
create index owner idx on events (owner);
create index start idx on events using btree (start_date, start time);

BbinonHeHne SQL ckpunTa U3 KOHCONMU:

psgl 'host=localhost user=myuser password=mypass dbname=mydb' < 001l.sql
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Data Manipulation Language (DML) OTUS

J[lo6aBneHne CTPOKMU:

insert into events(owner, title, descr, start date, end date)

values (42, 'new year', 'watch the irony of fate',
'2019-12-31"', '2019-12-31")

returning id;

O6HOBEHNE CTPOKMU:

update events
set end date = '2020-01-01"
where id = 1;
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Data Query Language (DQL) OTUS

[Mony4yeHne oaHOW CTPOKM:
select * from events where id =1
nonyquMeHeCKOHbKMXCTDOK

select id, title, descr
from events

where owner = 42
and start date = '2020-01-01"
ResultSet:
id(bigint) | title(text) | descr(text)
____________ B S
2 | new year | watch the irony of fate
3 | prepare ny | make some olive
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[ToakntoyeHune K PostgreSQL n3 Go, npocTtenwini BapuaHT OTUS

Co3paHue NoaKItoYEHUS:

import "database/sql"

import _ "github.com/jackc/pgx/stdlib"
dsn := "..."
db, err := sqgl.Open("pgx", dsn) // *sgl.DB
if err != nil {

log.Fatalf("failed to load driver: %v", err)
}

// co3aH Tmys COeAMHEHMI

Mcnonb3oBaHue NoaKNo4YeHUs:

err := db.PingContext(ctx)
if err != nil {

return xerrors.Errorf("failed to connect to db: %v", err)
}

// paboraem ¢ db
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DataSourceName OTUS

DSN - cTpOKa NoAKAOYEHNS K 6ase, COAepPXMUT BCE HEOOXOANMBbIE OMLUMN.
CuHTakcuc DSN 3aBMCUT OT ncnonb3yemMomn 6asbl AaHHbIX U gpanBepa.

Hanpumep ans PostgreSQL.
"postgres://myuser:mypass@localhost:5432/mydb?sslmode=verify-full”
Nnn
"user=myuser dbname=mydb sslmode=verify-full password=mypass"

e host - CepBep 6a3bl AaHHbIx unun NyTb K UNIX-cokeTy (no-ymonyanuto localhost)
e port -[lopT 6a3bl AaHHbIX (NO-yMonYaHuto 5432)

e dbname - IMfA 6a3bl AaHHbIX

e user -[llonb3oeartenb B CYB[, (no ymonuyaHuto - nonb3oeartenb 0S)

e password -[laposib nonb3oBaTesns

Monpo6bHee: https://godoc.org/github.com/lib/pqg
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https://godoc.org/github.com/lib/pq

[lyn coegnHeHnn OTUS

sgl.DB - 3TO My/Jl COEeIMHEHUN C 6a30/ NaHHbIX. CoegnHeHus 6yﬂ,yT OTKpPbIBaATbCA Mo Mepe HeO6XO,D,I/IMOCTI/I.
sql.DB - 6e3onaceH 014 KOHKYPEHTHOIO UCMNOJib30OBaHUA (TaK XXe KaK http.Client )

HacTtpownku nyna:
// Makc. YHUCIO OTKPBITHIX COEIMHEHUII OT 3TOro Mpolecca
db.SetMaxOpenConns(n int)

// Makc. YUCJIO OTKPBITHIX HEUCHOJb3YEeMbIX COCUHEHUI
db.SetMaxIdleConns(n int)

// Makc. BpeMsl KW3HU OJJHOTO TMOJKITFOUCHUS
db.SetConnMaxLifetime(d time.Duration)
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[lyn coegnHeHnn OTUS
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[lyn coegnHeHum OTUS

PostgreSQL
Postgres parent process
Postgres worker
process
Postgres worker
process
Postgres worker
process

Connection
Pool

Pool size =3

Open connections Open connections

With Connection Pool
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[ToaknroyeHune K PostgreSQL ns Go, npumep n3 peanbHoOro Mupa OTUS

https://github.com/rumyantseva/pgconf
B peanbHOM Mupe nokaXunTe Ball KoHGur Bawwmnm DBA!
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https://github.com/rumyantseva/pgconf

BbinonHeHue 3anpocoB OTUS

query := ~insert into events(owner, title, descr, start date, end date)
values($1, $2, $3, $4, S$5)°

result, err := db.ExecContext(ctx, query,

42, "new year", "watch the irony of fate", "2019-12-31", "2019-12-31"
) // sql.Result
if err != nil {

// ob6paboTaTth OLIMOKY

}

// ABto-renepupyemblii ID (SERIAL)
eventId, err := result.LastInsertId() // int64

// Konm4ecTBO W3MEHEHHBIX CTpPOK
rowsAffected, err := result.RowsAffected() // inté64
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[Tony4yeHne pesynbTaToB

query :=
select id, title, descr
from events
where owner = $1 and start date = §$2

~

rows, err := db.QueryContext(ctx, query, owner, date)
if err != nil {
// ommbOKa Tpu BBLINOJHEHUM 3arpoca

}

defer rows.Close()

for rows.Next() {
var id inté64
var title, descr string
if err := rows.Scan(&id, &title, &descr); err != nil {
// ommbKa CKaHWUPOBAHUS
}
// obpabaTbhiBaeM CTPOKY
fmt.Printf("%d %s %s\n", id, title, descr)
}
if err := rows.Err(); err != nil {
// ommbka npv MOJYyYEHUM pe3yJIbTaTOB
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O6bekT sql.Rows OTUS

// BO3BpalaeT MMEHa KOJIOHOK B BbIOOpKE
rows.Columns() ([]string, error)

// BO3BpalaeT TUNBI KOJOHOK B BBLIOOpPKE
rows.ColumnTypes() ([]*ColumnType, error)

// TepexoguT K Cclefyrollell CTpoke wiu Bo3Bpaijaer false
rows.Next () bool

// 3amojHseT TNepeMeHHbIe U3 TEeKYIeH CTPOKH
rows.Scan(dest ...interface{}) error

// 3akpbiBaeT O0OBEKT ROWS
rows.Close()

// BO3BpamjaeT OmMOKY, BCTPEUYCHHYIO TIPU WTEpALUU
rows.Error() error

20/ 41



[Tony4yeHne ogHON CTPOKU OTUS

query := "select * from events where id = §$1"
row := db.QueryRowContext(ctx, query, id)

var id inté64
var title, descr string

err := row.Scan(&id, &title, &descr)

if err == sqgl.ErrNoRows {
// CTPOKM HEe HaljIeHO

} else if err != nil {
// "Hactosimas" ommoKa

}
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PreparedStatements OT US

PreparedStatement - a3To 3apaHee pa3o6paHHbIil 3arnpoc, KOTOPbI MOXHO BbIMOHATb NOBTOPHO. PreparedStatement -
BpeMeHHbI 06bEKT, KOTOPbIN co3gaeTca B CYB/] v XXNBET B paMKax CECCUU, U NoKa He ByAeT 3aKpbIT.

// co37aeM TOArOTOBJIEHHBINA 3ampoC
stmt, err := db.Prepare('"delete from events where id = $1") // *sgl.Stmt
if err != nil {
log.Fatal(err)
}

// ocBoboxkmaem pecypcbl B CYB]I
defer stmt.Close()

// MHOTOKPATHO BBIMOJIHSEM 3aMpoC

for , id := range ids {
_, err := stmt.Exec(id)
if err != nil {

log.Fatal (err)

}
}

22 / 41



PaboTa c coeguHeHuem OTUS

*sgl.DB - 3TO Ny coeanHeHun. [laxke nocnegoBaTesibHble 3anpocCbl MOryT UCnoJib3oBaTb pasHbl/e COeAUNHEHUA C 6a30M.

Ecnu HY>XXHO NOJTy4UTb OAHO KOHKpPETHOE COeAUHEHUE, TO

conn, err := db.Conn(ctx) // *sgl.Conn

// BepHYThH COeMHEHHE B pPool
defer conn.Close()

// nanee - oOblyHas pabora Kak ¢ *sgl.DB
err := conn.ExecContext(ctx, queryl, argl, arg2)

rows, err := conn.QueryContext(ctx, query2, argl, arg2)
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TpaH3akuuu

TpaH3aKuus - rpynna 3anpocoB, KOTOPbIe IM60 BbINONHAKTCS, IM60 He BbIMOJHAOTCA BMecTe. BHyTpU TpaH3aKuun Bce

3anpocbl BUAAT "cornacoBaHHoOe" COCTOSAHNE AaHHbIX.

Ha ypoBHe SQL ansa TpaH3akuui NCNoNb3ykTCA OTAE IbHbIEe 3aMpoCbl: BEGIN, COMMIT , ROLLBACK .

PaboTa ¢ TpaH3akuusmm B Go:

tx, err := db.BeginTx(ctx, nil) // *sqgl.Tx
if err != nil {

log.Fatal(err)
}

// nanee - oObluHasi pabora Kak ¢ *sql.DB

err := tx.ExecContext(ctx, queryl, argl, arg2)
rows, err := tx.QueryContext(ctx, query2, arqgl,

err := tx.Commit() // wm tx.Rollback()
if err != nil {
// commit He mpoiena, AaHHbIE HE W3MEHWJINCH

}

// nanee OOBEKT tX HE MPUrOfieH [Isi KMCHOJIb30BAHMS

arg2)
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OCHOBHble MeTOoAbl

OnpepeneHbly *sql.DB, *sgl.Conn, *sqgl.Tx, *sql.Stmt .

// W3MeHeHHe JJaHHBIX

ExecContext(ctx context.Context, query string, args ...interface{}) (Result, error)

// TmonyyeHue MaHHLIX (select)
QueryContext(ctx context.Context, query string, args ...interface{}) (*Rows, error)

// TonydeHWe OJTHOW CTPOKHU

QueryRowContext (ctx context.Context, query string, args ...interface{}) *Row

BHUMaHMe, oumnbKa:

, err := db.QueryContext(ctx, "delete from events where id = $S1", 42)
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NULL OTUS

B SQL 6a3ax nto6as konoHka MoXeT 6bITb 06bsaABneHa K NULL / NOT NULL. NULL - aTo He O u He nycTas CTpOKa, 310
OTCYTCTBME 3HAYEHMUS.

create table users (

id serial primary key,
name text not null,
age int null

) ;
[Ons 06paboTkn NuLL B GO npeanaraeTcs UCMoNb30BaTb creunanbHble TUMbI:

var id, realAge inté64
var name string
var age sql.NullInté64

err := db.QueryRowContext(ctx, "select * from users where id = 1").Scan(&id, &name, &age)

if age.valid {
realAge = age.Int64
} else {

// 006paboTka Ha Ballle YCMOTpEHHE

}
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SQL Injection OTUS

OnacHo:
query := "select * from users where name = '" + name + "'"
query := fmt.Sprintf("select * from users where name = '$s'", name)

[TOTOMY UTO B name MOXET OKas3aTbCA YTO-TO TUNa:
"jJack'; truncate users; select 'pawned"
[MpaBUNbHbIN NOAXOA - UCMOMb30BaTb placeholders AJ19 NOACTAHOBKM 3Ha4YyeHun B SQL:
row := db.QueryRowContext(ctx, "select * from users where name = $1", name)
OJAHaKo 3TO He Bcerga BO3MOXHO. Tak paboTaTb He GyaerT:

db.QueryRowContext(ctx, "select * from $1 where name = $2", table, name)
db.QueryRowContext (ctx, "select * from user order by $1 limit 3", order)

MNpoBepuTb KoA Ha MHbekLMK (1 Apyrue npobnemMbl 6e3onacHocTm): https://github.com/securego/gosec
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https://github.com/securego/gosec

[Mpobnembl database/sql OT US

placeholder 3aBucaT o1 6a3bl: ( $1 B Postgres, 2 B MySQL, :name B Oracle)

EcTb TONbKO 6a30Bble TUMbI, HO HET, HaNpPUMep sql.NullDate

rows.Scan(argl, arg2, arg3) - HEYAOOEH, HY>XHO MOMHUTb NOPSAOK U TUMbI KOJTIOHOK.

HeT BOBMOXHOCTU rows.StructScan(&event)
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PacwupeHue sqlx OTUS

jmoiron/sqlx - 06epTKa, MPO3pavyHO pacLunpsroLLLan CTaH4APTHYHO 6MGINOTEKY database/sql .

e sqglx.DB - 06epTKa Hag *sql.DB

e sqglx.Tx - 06epTKa Haf *sql.Tx

e sqglx.Stmt - 0O6epTKa Haf *sql.Stmt

* sqglx.Namedstmt - PreparedStatement c nogaep>xkon nMeHoOBaHbIX MapaMeTpoB

MoakntovYeHne jmoiron/sqlx .

import "github.com/jmoiron/sqglx"
db, err := sqglx.Open("pgx", dsn) // *sqlx.DB

rows, err := db.QueryContext("select * from events") // *sglx.Rows
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sqlx: nMeHoBaHHbIe placeholder'bl

Mo)XHO nepefaBaTb NapaMeTpbl 3anpoca B BUE C/IOBaps:

sql :=

rows, err

})

"owner"
"start"

:= db.NamedQueryContext (ctx,

42,
"2019-12-31",

Nnun cTpyKTypbl:

type QueryArgs{
Owner inté64
Start string

}

sqgl :

rows, err := db.NamedQueryContext(ctx,
Owner: 42,
Start: "2019-12-31",

})

= "select * from events where owner = :owner and start date

sqgl, QueryArgs{

"select * from events where owner = :owner and start date = :start”
sql, map[string]interface{}{

:start”
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sqlx: ckaHMpoBaHuMe

Mo>XHO CKaHUpOBaTb pe3yJjibTaTbl B Marlly:

sql := "select * from events where start date > $1"

rows, err

db.QueryContext(ctx, sqgl, "2020-01-01") // *sqglx.Rows

for rows.Next() {

results
err :=

}

make (map[string]interface{})

rows.MapScan(results)
if err != nil {
log.Fatal(err)

// obpabaTbiBaeM result

31/ 41



sqlx: ckaHMpoBaHuMe

MOXHO CKaHMpOBaTb pe3ynbTaTbl CTPYKTYPY:

type Event {
Id int64
Title string
Description string “db:"descr""

}

sqgql := "select * from events where start date > $1°"

rows, err := db.NamedQueryContext(ctx, sqgl, "2020-01-01")
events := make([ ]Event)

for rows.Next() {
var event Event
err := rows.StructScan(&event)
if err != nil {
log.Fatal(err)
}

events = append(events, event)

// *sqlx.Rows
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[panBepbl ana Postgres OT US

e Jly4qwunn aparnBep Ha TekyLwnim MomMeHT: https://github.com/jackc/pgx
 [lpyroit yacto ncnonb3yemblii gpaneep (MeHee nponseoauTenbHbln): https:/github.com/lib/pg
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Murpauum OTFUS

o https://github.com/pressly/goose - MOXXHO MCNOMb30BaTb Kak Cli-Tyn3y n kak 6ubnnoTteky
o https:/flywaydb.org/ - noxanyn, camasn nonynsapHas WTykKa A4Nns Murpauum

Protip: flyway MOXXHO 3anycKaTb U3 JOKep-KOHTEeNHepa nepej 3anyCKoM OCHOBHOIO MPUITOXKEHUS, CM.
https://github.com/flyway/flyway-docker
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ORM OTUS

e https://gorm.io/ - ucnonbayeT nycTble HTepdencsi :(
e https://github.com/go-reform/reform - ucnonb3yeT KogoreHepauuto, HO padpaboTka HEMHOrO 3abpolleHa

Mpumep ncnonb3oBaHUA (He naeanbHbI Ko, HO MOXeT npurogutben): https://github.com/rumyantseva/mif
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Ipyrvne pecypcbl onsa nsyvyeHus OT US

o [en] https://github.com/rumyantseva/pglocal

o [ru] https://habr.com/ru/company/oleg-bunin/blog/461935/

o [en] http://go-database-sql.org/index.html

e [en] https://golang.org/pkg/database/sql

o [en] https:/jmoiron.github.io/sqlx

36 /41
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JlomallHee 3afaHue OTUS

N3MeHnTb Kopg cepBuUCa-KaneHgapsa Tak, 4yTO6bl COOLITUSA XPaHWUJIUCb B 6ase OaHHDbIX.
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Kyaa 3agaBaTb BOMNpocChI? OTUS

» Bonpocbl No goMallHeMy 3ajaHuo MOXHO 3af,aBaTh B YaT C npenojaBaTesieM Ha canTe
« Bonpocbl No MaTepranam ypoka MOXHO 3agaBaTb B Cnake (#go-2019-08)
e YTOO6bI NONYYMTb MaTepuasbl B 3aKpbITbIX penosnTopuax, npuwnnTe Baw github-Huk: elena@grahovac.me
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Cnepytoulee 3aHATHUE OTUS

NoSQL Bbasbl [1aHHbIX.
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Onpoc OTUS

3anosiHMTe NoXanymcra onpoc

https://otus.ru/polls/4912/
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Cnacunbo 3a BHMMaHue!

(- -
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