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Anekcen
MdacHnKosB

* PykoBoautenb komaHabl B YDB
* K. T. H.

* [lncan kog Ha 20+ A3blkax
nporpaMmmMmpoBaHUS

* MeHTOp Ha Kypce Go-pa3paboTymk
- Ha Go nuwy 3a geHbrn ¢ 2018 roga

» C 2021 ropa pabotato B YDB

» Pasobpan 3a 2 mecsiua ~500 baros
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JBonouUnsa naketa database/sql B Go (5)

byny pacckasbiBaTb

1

OCHOBHbIe Ka4yeCTBEeHHble
N3MEHEHNA CTaHOaPTHOW
ononuotekn Go

2

[1poeKkuna nsmeHeHUn
cTaHOapTHON BNONNOTEKN
Go Ha paborty ¢ b/l

3

[1lpoeKkuna nsmeHeHnUn
cTaHOapTHON BUONNOTEKN
Go Ha paboty ¢ bl YDB

HL) HighLoad **



L'ITC) Ta KOe YD B’> SQL anga OLTP
SQL onga OLAP

[ Opn3oHTanbHOE MacLUTabupoBaHME

TpaH3akuun c rapaHtuamu ACID
B HECKonbkux AZ

PaboTtocnocobHOCTb M aBTOMaTuU4deckoe
BOCCTAHOBIIEHME NPM OTKa3ax

MacwTtabupoBaHue Ha MUMTIMOHLI TPaH3aKLniA
B CEKYHAOY U COTHU TepabanT AaHHbIX

KoopanHauuna pacnpegeneHHbiX CUCTEM
(like ZooKeeper)

[ocTtaBka coobuieHnn (like Kafka)

be3ocTtaHoBoYHasa paboTta 24/7/365

HL) HighLoad **


https://clck.ru/rdFQw
https://ydb.tech/
https://t.me/ydb_ru
https://t.me/ydb_en

Pa HOOMHbIE BHyTpM AHaekca, Yandex Cloud,
CbaKTbl o YDB BHelWwHMe obnaka, on-premise

Cambin bonbLUOM KNacTep
~10 000 y3noB

AHpekc MeTpuka
1,5 M TpaH3akuumn B cekyHay
1,5 netabanTa gaHHbIX

OnHa 13 cambix bonbLKX Tabnuu

HL) HighLoad **



Pa3sgeneHune cnoes Compute n Storage

» Cpefbl BbINONMHEHUS
ans TabneTok
1 3anpocoB 3anyLleHbl
Ha BbIYUCIUTENbHbIX
y3nax

- JlaHHble pa3mMelleHsbl
Ha y3rnax XpaHeHus

» Kaxabln «y3en» —
npoLecc B onepalnoHHON
CUCTEME

4
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YDB C TOYKK 3peHna KIMEHTCKOIo NPUIoXXeHna ()




KnneHTtckaa banaHcuUpoBKa

Hu3kaa Harpyaska YMepeHHada Harpyska Bbicokaga Harpyaska
AZ2 AZ3
OX0N RORON ECOXC; OX0N RORON EOXC;
OX0N RORON RCOXC; OX0N ROZON ROXC,
- - - - - -




CepBepHasa banaHcMpoBKa (%)
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* Ynpollaem KIMEHTCKY0 BanaHCUPOBKY
» ObecrnevynBaem paBHOMEPHYIO Harpysky Ha HOAbl

AKKypaTHO 3aKpbiBaeM ceccun HL) HighLoad **



Tabnuubl opraHn3oBaHbl B UEpPapXULo

A

>

Table 1

>
>

>

Table 2

Dir 2

Dz
- )

Transactional DB

Access time

Size

Columns
Primary key
Secondary Index
Shards

Statistics

Configuration

HL) HighLoad **



YQL ®

) ¢ ) § ) §

Onanekt SQL Ctporas iIMeHOBaHHbIE
TMNn3aums noa3anpochl

) ¢ ) §

ABHas boratbin Habop

napameTpusaums BCTPOEHHbLIX OYHKLIUN

HL) HighLoad **



YQL ©

3

2

1

CTtaHgapTHbIe CTaHOapTHbIE CTtaHgapTHbIE
DQL-KOHCTPYKUNN DML-KOHCTPYKLNN DDL-KOHCTPYKLUMNK
SELECT NSERT, UPDATE, DELETE CREATE TABLE

JOIN UPSERT / REPLACE DROP TABLE
GROUP BY UPDATE ON ALTER TABLE
ORDER BY DELETE ON

LIMIT

HL) HighLoad **



[laHHble ynopsaa04YeHbl NO NEPBUYHOMY KITHOYY ()

CREATE TABLE account history (
account i1d Text NOT NULL,
operation id Text NOT NULL,
name Text NOT NULL,
amount Int64 NOT NULL,

PRIMARY KEY (account id, operation id)

HL) HighlLoad**



lLlapanpoBaHue Tabnuy no oobemy

Size
1GB
Size
2 GB
Size
1GB

HL) HighlLoad**



lllapanpoBaHue Tabnui, No Harpyske ()

CPU

40%

CPU

80%

CPU

40%
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ABTOMEPOX TAabnuL, nocne wapanpoBaHUs

CPU 1%

Size
0,4 GB

CPU 2%

Size
0,6 GB

CPU 3%

Size
1GB

HL) HighlLoad**



Py4yHoe WwapanpoBaHue ()

CREATE TABLE account history (

PRIMARY KEY (account id, operation 1id)

) WITH (
AUTO PARTITIONING MIN PARTITIONS COUNT=5,
PARTITION AT KEYSPARTITION AT KEYS=('2', '4', '6', '8')

HL) HighlLoad**



oBonuua naketa database/sql
B GO I/I YDB SQL/ database/ database/  Open BUHAMHIY

YQL ydb-go-sdk sql [TyGnukauum sq| Source 3anpocos
| |

database/sql , YDB

errors.Is(err, driver.ErrBadConn)

1.11 1.13 1.18
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Y10 ObIN10 B MUpe anga pabotel ¢ b7

S ODBC 3.8

ODBC

2011

HL) HighLoad **




Y10 ObINO B Mupe ansd padotsl ¢ b7

£ 1pBC 40

Java

try (PreparedStatement pstmt = conn.prepareStatement (
"UPDATE employees SET position=? WHERE emp id=?")) ({
pstmt.setString(l, "lead developer");
pstmt.setInt (2, 1);

pstmt.executeUpdate() ;

}

2011

HL) HighlLoad**




Y10 ObINO B Mupe ansd padotsl ¢ b7 (2)

G
<> JIDBC 4.0

Java

Connection connection = dataSource.getConnection() ;
try (connection) {
connection.setAutoCommit (false) ;
PreparedStatement pstmt = conn.prepareStatement (
"UPDATE employees SET position=? WHERE emp id=?")) ({
pstmt.setString(l, "lead developer");
pstmt.setInt (2, 1);
pstmt.executeUpdate () ;
connection.commit () ;
} catch (SQLException e) {
connection.rollback() ;

2011

HL) HighLoad **




1 exp/sal

type Driver interface ({

Open (name string) (Conn, error)

}

type Conn interface {

Prepare (query string) (Stmt, error) 30.09.2011 357f2cb1l
Brad Fitzpatrick

codereview.appspot.com/4973055

Close () error

Begin() (Tx, error)
}
type Stmt interface {
Close () error
NumInput() int
Exec (args []Value) (Result, error)
Query (args []Value) (Rows, error)
}
type Tx interface {
Commit () error
Rollback () error

2011

HL) HighLoad **



https://clck.ru/rdFQw

1 To4yHo SQL?

db, err := sgl.Open("sgl-storage", "")
if err '= nil { /*fallback*/ }

~, err = db.Exec("SET keyl=$1", 1)
if err '= nil { /*fallback*/ }
rows, err := db.Query("GET keyl'")
if err '= nil { /*fallback*/ }

var value int

if 'rows.Next() { panic("no rows") }

if err = rows.Scan(&value); err '= nil { /*fallback?*/ }

o
2023

HL) HighlLoad™**



driver.Result

// Result is the result of a query execution.

type Result interface {
// LastInsertId returns the database's auto-generated ID
// after, for example, an INSERT into a table with primary
// key.
LastInsertId() (int64, error)

// RowsAffected returns the number of rows affected by the

// query.
RowsAffected() (1int64, error)

2011

HL) HighLoad **




%1 Kasanocb Obl, BC€ NPOCTO, HO €CTb eLlle HeABHbIE ()

type
type
type
type
type
type
type
type
type
type

MHTepdencol B database/sqgl/driver

DriverContext interface {...}
Connector interface {...}

Pinger interface {...}

Execer interface {...}
ExecerContext interface {...}
Queryer interface {...}
QueryerContext interface {...}
ConnPrepareContext interface {...}
ConnBeginTx interface {...}
SessionResetter interface {...}

HL) HighLoad **



type
type
type
type
type
type
type
type
type
type
type

Kasanocb Obl, BCe NPOCTO, HO €CTb eLle HESIBHbIE

MHTepdencol B database/sqgl/driver

Validator interface {...}
StmtExecContext interface {...}
StmtQueryContext interface {...}

NamedValueChecker interface {...}
ColumnConverter interface {...}
RowsNextResultSet interface {...}
RowsColumnTypeScanType interface {...}
RowsColumnTypeDatabaseTypeName interface {...}

RowsColumnTypelength interface {...}
RowsColumnTypeNullable interface {...}
RowsColumnTypePrecisionScale interface {...}

HL) HighLoad **



1 Kak ato paboTaet? ©

1f driverCtx, ok := driveri. (driver.DriverContext); ok {

connector, err driverCtx.OpenConnector (dataSourceName)
if err '= nil {
return nil, err

}

return OpenDB (connector), nil

HL) HighlLoad**



1 Prepare

) ¢ ) ¢
QP PEKTUBHOCTL be3onacHoCTb

HL) HighLoad **



= Prepare — obmaH

~, err = db.Exec ("INSERT INTO tbl (id, value) VALUES ($1, $2);", 1, 2)

HL) HighLoad **



= Prepare — obmaH

github.com/jackc/pgx

HL) HighlLoad**


https://github.com/jackc/pgx

1 Prepare — obmaH

github.com/jackc/pgx

func (p *Pipeline) SendPrepare ( clck.ru/36ePVs
name, sql string, paramOIDs []Juint32,

) |
if p.closed {

return

}
p.pendingSync = true

p.conn. frontend.SendParse (&pgproto3.Parse{Name: name, Query: sql, ParameterOIDs: paramOIDs})
p.conn. frontend.SendDescribe (&pgproto3.Describe{ObjectType: 'S', Name: name})

HL) HighlLoad**


https://clck.ru/36ePVs
https://github.com/jackc/pgx

1 Prepare — obmaH

github.com/jackc/pgx E -

clck.ru/36ePuH

sd, err = c.pgConn.Prepare (ctx, psName, sql, nil)

if err '= nil {
return nil, err

}

HL) HighLoad **


https://clck.ru/36ePuH
https://github.com/jackc/pgx

1 Prepare — obmaH

github.com/pgjdbc/pgjdbc

clck.ru/36eQA9

HL) HighlLoad™**


https://clck.ru/36eQA9
https://github.com/pgjdbc/pgjdbc

[lyn coeanHeHnn B database/sql

1. Ge3AaTF-coeAHHeHHE-

B34ATb coeanHeHue 13 nyna

2. BbINONHUTBL 3anpoc Ha coeanHEeHUU

3. SaxpbiFo-eeeAmMHeHe- ‘ |
[TonoXunTb B Nyn

B B

HL) HighLoad **

const defaultMaxIdleConns = 2

2011




! MNyn coegnHeHun B database/sq| ©)

db.SetConnMaxLifetime (time.Minute)
db.SetMaxIdleConns (10)
db . SetMaxOpenConns (10)

2011

HL) HighLoad **




1 exp/sql — database/sql

20.01.2012 7fc4c071
Brad Fitzpatrick
codereview.appspot.com/5536076

[
2012 (go1rc1)

HL) HighLoad **



https://clck.ru/36eP2b

1 driver.ErrBadConn, petpaun

func (db *DB) Prepare(query string) (*Stmt, error) {

var stmt *Stmt 08.03.201_2 9fb§8a9a
Brad Fitzpatrick

var err error codereview.appspot.com/5785043

for 1 := 0; 1 < 10; i++ {

stmt, err = db.prepare (query)
1f err '= driver.ErrBadConn {
break

}

return stmt, err

[
2012 (go1rc1)

HL) HighLoad **



https://clck.ru/36eP2b

=1 Gorelease 1.0

28 mapta 2012 roaoa

(HL) HighLoad **



https://go.dev/doc/go1

* [lepBbi KOMMUT B YDB

AHBapb 2014 ropa

(HL) HighLoad **



1 connReuseStrategy

const maxBadConnRetries = 2
func (db *DB) retry(fn func(strategy connReuseStrategy) error) error ({

-Ei".--'

for i := int64(0),; i1 < maxBadConnRetries; i++ {
err := fn(cachedOrNewConn) 27 .03.2015 c468f946
// retry if err is driver.ErrBadConn Marko Tiikkaja
if err != driver.ErrBadConn { clck.ru/36eVHI

return err

return fn (alwaysNewConn)

[
2015 (go1.5)

HL) HighLoad **



https://clck.ru/36eVHi

1 Korga BCTpPOEHHbIN peTpaep
database/sgl He paboTaeTt

rows, err := db.Query("SELECT * FROM tbl;")
if err '= nil {

}
defer rows.Close ()

for rows.Next () {

}

if err := rows.Err(); err !'= nil {

}

®
2015 (go1.5)

HL) HighlLoad™**




1 Korga BCTpPOEHHbIN peTpaep
database/sgl He paboTaeTt

db.retry(...)
» tx, err := db.Begin(&sqgl.TxOptions{})

if err '= nil {
// fallback
}
» rows, err := tx.Query("SELECT * FROM tbl;")
if err '= nil {
// fallback
}

defer rows.Close ()

no retry

no retry

» for rows.Next () {
// scan row
}
» if err := rows.Err(); err '= nil {
// fallback

no retry

no retry }

if err := rows.Commit(); err '= nil {
// fallback
}

®
2015 (go1.5)
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% context.Context

<a B database/sql Hn4ero
HE N3MEHUNOCb>

HL) HighLoad **



%4 SQL (YOQL) B YDB

HL) HighLoad**




MiMeHoBaHHbIe napameTpbl B CYB/

* * *

MS SQL Oracle MySQL
* * *
SQLite3 IBM DB2 YDB

2017
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Tunbl napameTpoB B SOQL

NnTtepanbHble
"SELECT * FROM tbl WHERE

[TO3NUMNOHHbIE
"SELECT * FROM tbl WHERE

HymepoBaHHbIe
"SELECT * FROM tbl WHERE

IMeHOBaHHbIEe
"SELECT * FROM tbl WHERE

"SELECT * FROM tbl WHERE

id=100500 AND year>2012"

1d=? AND year>?"

id=$1 AND year>S$2"

id=:1d AND year>:year"

id=$id AND year>$year"

2017

HL) HighLoad **



1 sqgl.Named obd0

rows, err := db.Query (
"SELECT Sname, Sage'", E
sql.Named("Sage", 2), 03.10.2016 70728334
sql.Named (" $name", "Bob"), Da::rll(i:fillljf/lgggcliges
)

®
2017 (go1.8)
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https://clck.ru/36gvNn

1 rows.NextResultSet()

5
for rows.NextResultSet () { | Eﬁ

for rows.Next () { E

06.10.2016 86b2f296
} Daniel Theophanes
clck.ru/36gvnM

}

®
2017 (go1.8)
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https://clck.ru/36gvnM

1 rows.NextResultSet()

rows, err := db.Query (

"SELECT al, a2 FROM tblA;"+
"SELECT bl, b2 FROM tblB;", 06.10.2016 86b2f296

) Daniel Theophanes
clck.ru/36gvnM

for rows.NextResultSet () {
for rows.Next () {
// scan row

®
2017 (go1.8)

HL) HighlLoad™**



https://clck.ru/36gvnM

1 rows.NextResultSet()

rows, err := db.Query (
"SELECT * FROM bigTable;",

) 06.10.2016 86b2f296
Daniel Theophanes
clck.ru/36gvnM

for rows.NextResultSet () {
for rows.Next () {

®
2017 (go1.8)

HL) HighLoad **



https://clck.ru/36gvnM

1 Kak pabotaet rows.NextResultSet()? (=)

type RowsNextResultSet interface {

Rows

HasNextResultSet () bool
NextResultSet () error

nextResultSet, ok := rs.rowsi. (driver.RowsNextResultSet)
if 'ok { I
return false
}
rs.lasterr = nextResultSet.NextResultSet ()
if rs.lasterr '= nil {
return false

}

return true

®
2017 (go1.8)

HL) HighLoad **




1 sgl.*Context

db
db
db
db

db
db

db.
db

.Exec (query, args...)

.ExecContext (ctx, query, args...)

.Query (query, args...)

.QueryContext (ctx, query, args...)

.Prepare (query)

.PrepareContext (ctx, query)

Begin ()
.BeginTx (ctx,

txOptions)

®
2017 (go1.9)

19.09.2016 el1l3df02e
Daniel Theophanes
clck.ru/36gwF8

HL) HighLoad **


https://clck.ru/36gwF8

Cancel propagation ()

m m E

Cancel

Cancel

HL) HighLoad **



1 Ecnu BbI3biBaTb MeToabl database/sq
0e3 KOHTeKCTa

1 3BEHO 2 3BEHO 3 3BEHO
|
3anpoc SQL
—_— —_—
!
!
KnnenT : Cepsep CepBep b/l
\ MPUIOXEHNN PEED
!
b
OTtBeT RS I
t— +—

HL) HighLoad **



2 Koroa «BbINUNAT» MeToab! ©
0e3 KoHTeKkcTa?

HL) HighLoad **



2 Koroa «BbINUNAT» MeToab!
0e3 KoHTeKkcTa?

Russ Cox

14 August 2023
clck.ru/36gw\Vu

HL) HighLoad **


https://clck.ru/36gwVu

2 Koroa «BbINUNAT» MeToab!
0e3 KoHTeKkcTa?

Russ Cox
14 August 2023

clck.ru/36gw\Vu

Hukorga

HL) HighLoad **


https://clck.ru/36gwVu

¥ Koroa «BbINUNAT» MeToabl
be3 KoHTeKkcTa?

Russ Cox

14 August 2023
clck.ru/36gw\Vu

HuKoraa,

HO MOX>XHO ObIfIo Obl Pa3METUTDL
yepes3 Deprecated

HL) HighLoad **


https://clck.ru/36gwVu

«HaTuBHbINY» go-gpaneep gnga YDB

CeHT0pb 2018 ropa

Sergey Kamardin

GitHub gobwas
Twitter: skamardin
sergey.kamardin.org

HL) HighlLoad**


https://twitter.com/_skamardin
mailto:https://sergey.kamardin.org/

1 OkcnepumeHTanbHbin database/
sql driver ana YDB

Hos6bpb 2018 roaa

Sergey Kamardin

GitHub gobwas
Twitter: skamardin
sergey.kamardin.org

HL) HighLoad **


https://twitter.com/_skamardin
mailto:https://sergey.kamardin.org/

1 errors.{ls,As}

[1o gol.13

if

. {
// do

}

HauynHasa ¢ go1.13

1f errors.Is(err, driver.ErrBadConn) {

// do
}

T ——————————————

2019 (go1.13)



=1 errors.{ls,As}

<a B database/sql Hn4ero
HE N3MEHUNOCb>



1 Korga ncxogHas ownbka 3amanymBaeTcs
3a driver.ErrBadConn

o——»

2019 (go1.13)... ...2022 (go1.18)



%7 TpaHCnopTHbIE N cepBEPHbIE OLLNDOKN

Canceled
Unknown
InvalidArgument
DeadlineExceeded
AlreadyExists

PermissionDenied

Bad request
Unauthorized
Internal_error
Aborted
Unavailable
Overloaded

Scheme_error

Unauthenticated

ResourceExhausted

FailedPrecondition
Aborted

OutOfRange

Generic_error
Timeout
Bad session
Precondition_falled
Already_exists
Not_ found

Session_expired

Internal
Unavailable
DatalLoss

Unimplemented

Cancelled
Undetermined
Unsupported

Session_busy

TpaHCcnopTHbIE OLLUNBOKK

CepBepHble OLLNOKNK

E ﬂ E clck.ru/36hMw9
s
[m]

HL) Hi

2023

ghlLoad **


https://clck.ru/36hMw9

3 C «meaneHHon» 3aKCnoHeHUManbHOW
3aEepPKKOU

Canceled Unauthenticated Internal TpaHCI'IOpTHbIe OLLUNOKM
Unknown ResourceExhausted Unavailable CepBeprle OLLUNOKN
InvalidArgument FailedPrecondition Dataloss SKCI'IOHeHLI,I/IaJ'IbHaFI 3agepxxka
DeadlineExceeded Aborted Unimplemented MexXAy nonblTkaMm ot 1c.
AlreadyExists OutOfRange
PermissionDenied
Bad request Generic_error
Unauthorized Timeout
Internal_error Bad _session
Aborted Precondition_falled Cancelled E ﬂ E clek.ru/36hMwO
Unavailable Already_exists Undetermined
Overloaded Not_ found Unsupported rll
Scheme_error Session_expired Session_busy E

2023

HL) HighLoad **


https://clck.ru/36hMw9

%7 C «ObICTPON» 3KCMOHEHUMANbHOW
3aEepPKKOU
Unauthenticated Internal TpaHCcnopTHbIE OLINOKK

Unknown ResourceExhausted Unavailable CepBeprle OLLUNOKN
InvalidArgument FailedPrecondition Datal oss O 3KCI‘IOHeHLI,I/IaJ'IbHaFI 3aepXKKa
DeadlineExceeded Aborted Unimplemented MeXAay nonbitkamn ot S MC.
AlreadyEXxists OutOfRange

PermissionDenied

Bad request Generic_error
Unauthorized Timeout
Internal_error Bad_session
Precondition_failed E L E clek ru/36hMwO
Overloaded Not_found Unsupported rll
Scheme_error Session_expired E

HL) HighlLoad**


https://clck.ru/36hMw9

%7 PeTpanbenbHble oLLnbKu

( : :CaEceEd: :) Unauthenticated ( : :Irl_ern;; : :) TpaHcnopTHbIE OLWKNOKK
Unknown ( : _Unzgaikzole: :) CepBepHble OLNOKNK
InvalidArgument FailedPrecondition Datal oss O Mo>XHO ©6e30nacHO peTpaunTb
DeadlineExceeded Unimplemented (::‘ Mo)XHO peTpauTb, ecnu onepauua naemMnoTeHTHasda

AlreadyEXxists OutOfRange

PermissionDenied

Bad request Generic_error

Unauthorized Timeout

Precondition_failed Cancelled
E" E clck.ru/36hMw9
)

Unavailable Already_exists (

Undetermined

Overloaded Not_found Unsupported rll

Scheme_error Session_expired E

HL) HighlLoad**


https://clck.ru/36hMw9

5?7 Cneayet yoanutb CECCUIO

Canceled Unauthenticated Internal TpaHCI'IOpTHbIe OLLUNOKM
Unknown Unavailable CepBepHble OLNOKNK
InvalidArgument FailedPrecondition Dataloss O Ceccuga bonee HENMPUIrogHa
DeadlineExceeded Aborted Unimplemented

AlreadyEXxists OutOfRange

PermissionDenied

Bad_request Generic_error
Unauthorized Timeout
Aborted Precondition failed Cancelled
- E" E clck.ru/36hMw9
Unavailable Already_exists Undetermined

Overloaded Not_ found Unsupported

Scheme_error Session_expired E

HL) HighLoad **

2023


https://clck.ru/36hMw9

=7 [Neccummnsauma coegnHeHmnn YDB

Canceled
Unknown
InvalidArgument
DeadlineExceeded
AlreadyExists

PermissionDenied

Bad request
Unauthorized
Internal_error
Aborted
Unavailable
Overloaded

Scheme_error

Unauthenticated

ResourceExhausted

FailedPrecondition

Aborted

OutOfRange

Generic_error
Timeout
Bad_session
Precondition_failed
Already_exists
Not_ found

Session_expired

Internal
Unavailable
Datal.oss

Unimplemented

Cancelled
Undetermined
Unsupported

Session_busy

TpaHCnopTHbIE OLLNOKK

CepBepHble OLLNOKNK

O CnepyeTt «3abbiTb» NpPo BCce ceccun K Hoae YDB

[=]
T
[=]

:'&: E clek.ru/36hMw9

HL) Hi

2023
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https://clck.ru/36hMw9

PeTtpanbenbHble

OLLUNOKU

Cnepyet
yaanuTb CECCULIO




=l 57 driver.ErrBadConn

PeTpanbenbHble Cnepyet

OLLNOKN yOanunTb CECCULO

//go:build !gol.18
// +build !gol.18

if mustDeleteSession (sourceErr) && mustRetry (sourceErr) {
return driver.ErrBadConn

}



¥ %7 Ecnu 6ol driver.ErrBadConn ()
He «3amManymBan» UCXOOHYO OLLMNOKY

BAD SESSION

o——»

2019 (go1.13)... ...2022 (go1.18)



1 %7 HaTtusHbI apavesep YDB

O 401

[m] N,

v3.0.0
23.10.2021 1c67c419
Aleksey Myasnikov
clck.ru/36gxff

HL) HighlLoad™**


https://clck.ru/36gxff

1 %7 «YMHble» peTpaepbl B HATUBHOM
apauneepe YDB

err := db.Table() .Do(ctx, func(ctx context.Context, s table.Session) {

tx, result, err := s.Execute(ctx, txControl, query,
table.NewQueryParameters (params...))
if err '= nil {

return err

}

var title, content string
for result.NextResultSet (ctx) {
for result.NextRow () {
if err := result.Scan(&title, &content); err '= nil {

return err

}
log.Println(title, content)

}

return result.Err ()

}, table WithTdempotent())

HL) HighlLoad**
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database/sql-apanBep
nna YDB

[=] ()
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v3.33.0
10.08.2022 b0Oa755c
Aleksey Myasnikov
clck.ru/36qy7Y
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1 «YMHble» peTpaepbl YDB
anga database/sql

retry.Do(ctx, db,

func (ctx context.Context, cc *sgl.Conn) {

err

},
retry.WithIdempotent (true),

err := retry.DoTx(ctx, db,

func (ctx context.Context, tx *sql.Tx) {

},
retry.WithIdempotent (true),

retry.WithTxOptions (&sqgl.TxOptions {
Isolation: sql.LevelSnapshot,
ReadOnly: true,

})

T —

2022 (go1.18)



1 errors.Is(err, driver.ErrBadConn)

const maxBadConnRetries = 2

func (db *DB) retry(fn func(strategy connReuseStrategy) error) error {

for 1 := int64(0); i < maxBadConnRetries; i++ {
err := fn(cachedOrNewConn)
// retry if err is driver.ErrBadConn 12.07.2021 11368d5b
if err == nil || 'errors.Is(err, driver.ErrBadConn) { EkﬂﬂeYTheophanes
return err clck.ru/36gy7Y

}

return fn (alwaysNewConn)

}

®
2021 (go1.18)
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1 57 Korna us driver.ErrBadConn HEBO3MOXHO
NONy4YnTb UCXOOHYHO OLLUNOKY

bbino

//go:build '!gol.18
// +build !gol.18

v gRPC server

Latency

i1f isBadConnErr (sourceErr) {

return driver, ErrBadConn
}

0s
18:30 19:00

= D999 em p99.0 == p90.0 == p70.0 == p50.0

Critical errors

8 req/s
6 req/s
4 req/s
2req/s

0 req/s
18:30

== Unavailable == Internal

T —————

2021 (go1.17)



2 &4 driver.ErrBadConn

//go:build gol.18
// +build gol.18

type badConnErr struct {
sourceErr error

}

func (e badConnErr) Is(err error) bool {
1f err == driver.ErrBadConn {
return true

}

return errors.Is(e.sourceErr, err)



|2 ¥4 Korga n3 driver.ErrBadConn MOXHO NOMy4uTh
MCXOQHYH OLLNOKY

Ctano

//go:build gol.18
// +build gol.18

v gRPC server

Latency

2.50s
25 | | | | | 1f isBadConnErr (err) {

1.50 s - : - ' \

return badConnErr {
sourcekErr: err,

1s ‘ I

Ll | Tl I | |

‘ ‘ | | Sl (LA \ , ' I . ‘ l‘ f !
Nt m-‘zﬁu‘,@»iﬁau Al
18:30 19:00 19:30 20:00 20:30 21:00 }

ws P99.9 em p99.0 == p90.0 == p70.0 == p50.0 }

Critical errors

0.0800 req/s

0.0600 req/s

0.0400 req/s

0.0200 req/s

0 req/s

== Unavailable

—_——

2022 (go1.18)
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-- bind TablePathPrefix
PRAGMA TablePathPrefix("/local/path/to/my/folder") ;

SELECT id, name, salary

FROM staff
WHERE
department id = ? AND

salary > ?;

-— bind declares
DECLARE $p0 AS Int32;
DECLARE $pl AS Double;

-—- origin query with positional args replacement
SELECT id, name, salary
FROM staff
WHERE
department id = $p0 AND
v3.44.0 salary > Spl;

03.04.2023 f7f81714
Aleksey Myasnikov
clck.ru/36h2uc
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o [Topaoepxka normpoBaHnAa CobbITUN
database/sgl-apanBepa

qgithub.com/ydb-platform/ydb-go-sdk-zap

qaithub.com/ydb-platform/ydb-go-sdk-zerolog

qithub.com/ydb-platform/ydb-go-sdk-logrus



https://github.com/ydb-platform/ydb-go-sdk-zap
https://github.com/ydb-platform/ydb-go-sdk-zerolog
https://github.com/ydb-platform/ydb-go-sdk-logrus

1 %7 Metpukn database/sql-gpaviBepa

& @ C @ localhost:3000 ydb-go-sdk - Dashboards - Grafana
Q =) cmd+k
=— Home > Dashboards > ydb-go-sdk Yy o9 i+ Add v @
v database/sq|l . I .

pool QueryContext ©

14 15 req/s . -
u - "
10 req/s
10 .
8 .
5 req/s
17:55 18:00 18:05 17:55 18:00 18:05 -
BeginTx + Commit + Rollback & QueryContext latency p99 © . n
16 req/s 25s .
14 req/s 2s
12 req/s 1.5s 1
10 req/s 1s -
8 req/s 500 ms 1
17:55 18:00 18:05 17:55 18:00 18:05

github.com/ydb-go-sdk-prometheus

2023


https://github.com/ydb-platform/ydb-go-sdk-prometheus

; TpaccupoBka database/sql-opanBepa

"'.-:E E .

VE main main

V[ main github.com/ydb-platform/ydb-go-sdk/v3.0Open
E main github.com/ydb-platform/ydb-go-sdk/v3/internal/conn.NewPool
V[ main github.com/ydb-platform/ydb-go-sdk/v3/internal/balancer.New
V[ main github.com/ydb-platform/ydb-go-sdk/v3/retry.Retry
4 [ main github.com/ydb-platform/ydb-go-sdk/v3/internal/balancer.(*Balancer).clusterDiscoveryAttempt

V! main github.com/ydb-platform/ydb-go-sdk/v3/internal/discovery.(*Client).Discover

-100

8
oL

[ main github.com/ydb-platform/ydb-go-sdk/v3/internal/conn.(*conn).Invoke

Al S o T A github.com/ydb-go-sdk-opentracing github.com/ydb-go-sdk-otel

[ main github.com/ydb-platform/ydb-go-sdk/v3/internal/conn.(*conn).Invoke

VI main github.com/ydb-platform/ydb-go-sdk/v3/internal/conn.(*conn).Invoke

i main github.com/ydb-platform/ydb-go-sdk/v3/internal/conn.(*conn).realConn

I main github.com/ydb-platform/ydb-go-sdk/v3/internal/table.newClient

I.-Pl H N

Vl main prepareSchema(series)

N [ main github.com/ydb-platform/ydb-go-sdk/v3/internal/xsql.(*Connector).Connect

VE\ main github.com/ydb-platform/ydb-go-sdk/v3/internal/table.(*Client).CreateSession

V[ main github.com/ydb-platform/ydb-go-sdk/v3/internal/table.newSession
VE main github.com/ydb-platform/ydb-go-sdk/v3/internalfconn.(*conn).Invoke
m main github.com/ydb-platform/ydb-go-sdk/v3/internal/conn.(*conn).realConn

V[ main github.com/ydb-platform/ydb-go-sdk/v3/internal/table.(*session).Close

E main github.com/ydb-platform/ydb-go-sdk/v3/internal/conn.(*conn).Invoke
. ! main github.com/ydb-platform/ydb-go-sdk/v3/internal/xsqgl.(*conn).IsTableExists

Vn main github.com/ydb-platform/ydb-go-sdk/v3/internal/scheme.(*Client).ListDirectory
E main github.com/ydb-platform/ydb-go-sdk/v3/internal/conn.(*conn).Invoke

Vl main github.com/ydb-platform/ydb-go-sdk/v3/internal/scheme.(*Client).ListDirectory
l main github.com/ydb-platform/ydb-go-sdk/v3/internal/conn.(*conn).Invoke

V[ main github.com/ydb-platform/ydb-go-sdk/v3/internal/scheme.(*Client).ListDirectory
E main github.com/ydb-platform/ydb-go-sdk/v3/internal/conn.(*conn).Invoke

V[ main github.com/ydb-platform/ydb-go-sdk/v3/internal/xsql.(*conn).execContext

VI maln prepareSchema(seasons)

V! main github.com/ydb-platform/ydb-go-sdk/v3/internal/xsql.(*conn).lsTableExists


https://github.com/ydb-platform/ydb-go-sdk-opentracing
https://github.com/ydb-platform/ydb-go-sdk-otelg

I_I n OXO I/I ) [1noxon XOopoLUunn
XOPOLLUUN,
3I10U....

MeToapbl MeTozap!

0e3 KOHTeKcTa PeTpaepbl C KOHTEKCTOM

CtaHgapT!!!
HesBHblE
Prepare NHTEpPMENCHI
e [yn sgl.Named
coeanHEeHnn

v

B

sgl.Result driver.ErrBa
NextResultSet

context.Context
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1 %7 ydb-grafana-datasource-plugin

= @ Explore <€ (§ YDB-raubzeug ~ M split 88 Addtodashboard () Lastlhour ~ @
2
Q - A (YDB-raubzeug) D ® W
e Query Type 0, SQL Editor Query Builder Filters @ @ Agaregations @
Format )  Table B
ao
e Table 0  orders X v Show system tables @
I@ Fields 0, id x created x X v l All fields ‘
g Aggregations + Add aggregation
Filters (&)  created w OUTSIDE DASHEOARD RA... ~ 10}

+ Add filter
Group by @ | Choose ~ | All fields ‘

Limit 100

©

SQL Preview (0  SELECT ‘id’, ‘created” FROM '/ru-prestable/ydb_home/kovalad/my-dedicated-ydb/orders” WHERE "created™ NOT BETWEEN $__fromTimestamp AND $__toTimestamp LIMIT 100

+ Add query (® Inspector

[=]

21.09.2023
Elena Makarova
github.com/ydb-platform/ydb-grafana-datasource-plugin

[=]
[=]

2023
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1 %7 Noppepxka YDB B goose (v3.16.0+)

foo@bar:~$S goose -dir migrations -table
goose db version ydb
"grpc://localhost:2136/local?go query mode=scriptingé&
go fake tx=scripting&go query bind=declare,numeric" up

25.10.2023 0c243fb
Aleksey Myasnikov
github.com/pressly/goose/pull/592

E.J'

2023


https://github.com/pressly/goose/pull/592

1 %7 [1lpyrve akTUBHOCTU MOBEPX

database/sql-opaveepa ana YDB (WIP)

I E github.com/ E

_a = ydb-platform/go-ycsb

:' Y 2= (@asmyasnikov)
github.com/ | github.com/
ydb-platform/gorm-driver E E ydb-platform/xorm
(@asmyasnikov, (@datbeohbbh)
* @ImpressionableRaccoon, .
@rekby) E

E github.com/

ydb-platform/squirrel
(@Loganche)

E label:student-projects
clck.ru/36h8ct

bl
O
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