& CBEP

Batch select, kopyTuHbl
n1mnH RPS

AnekcaHgp MaTopwH




O6 aBTOpPE

AnekcaHpp MaTopuH
« PaboTato B genaptaMmeHTe Puckos B Cbepe
« Pa3zpabartbiBato Ha Java 15 net

 [lpenopato Kypchbl Mo Java un pacnpeneneHHbiM cCucTeMam
B MarucTtpatype CbepTexa B MOTU
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[Touemy Batch select? v CBEP

Q

AHTUdpoLO cncteMa baHka
« Online npoBepKa KpeauTHbIX 3aiBOK KJIMEHTOB.

« Offline npeckopuHr KNMeHTOB A9 nogbopa NpPensoXKeHUM.

[na KaXporo KNmMeHTa BbIMo/IHAETCA HECKO/IbKO COTEH aHTUdpOoa, NpaBui.



g

Legacy aHTudpon cuctemMa baHka v, CBEP

Q

Heckonbko Tb gaHHbIX B NaMATU.

CobCcTBEHHbIM A3blK MPOrpaMMUpPOBaHnA A9 HanmcaHua aHTudpon Npasu
Bu3Hec-nosb3oBaTeNsIMM.



Kotlin DSL pna 3anpocos 9 CBEP

val clients = findAl{(client, Limit = 5) fetchFields { l/istOf(lastName, firstName, address.house) } where {
passport =" clientPassport
lastName "=" clientLastName
firstName =" clientFirstName

}



Kotlin DSL pna 3anpocos

v CBEP

val clients = findAl{(client, Limit = 5) fetchFields { l/istOf(lastName, firstName, address.house) } where {

}

passport =" clientPassport
lastName "=" clientLastName
firstName =" clientFirstName
address {
cityName =" "Moscow"
house =" 12
}
phones {
number "= clientNumber

type ‘In” listOf"work", "home")

}



g

[TaKeTHbIN MPECKOPUHI KITMEHTOB v, CBEP

Q

[1na Ka)xgoro KNmMeHTa BbINOJHUTb HECKOJIbKO COTEH aHTUd PO NpaBu/l.
Ka)xgoe npaBuW/o 3anpalluvBaeT OaHHble U3 64, 1 BbiNOHAET OBU3HeC Noruky.

5 000 O00OknuneHToB * 300npaBunn *2cenekTta = 3MIpAO CENEKTOB.
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[TaKeTHbIN MPECKOPUHI KITMEHTOB v, CBEP

Q

[1na Ka)xgoro KNmMeHTa BbINOJHUTb HECKOJIbKO COTEH aHTUd PO NpaBu/l.
Ka)xgoe npaBuW/o 3anpalluvBaeT OaHHble U3 64, 1 BbiNOHAET OBU3HeC Noruky.

5 000 O00OknuneHToB * 300npaBunn *2cenekTta = 3MIpAO CENEKTOB.

3anpocsbl K gaHHbIM Yyepe3 DSL nucaTtb yoobHo, HO paboTaeT 3To He o4eHb bbICTPO.



Ry

KaK YCKOPUTb CKOPUHTI vy CBbEP

Q

LLlapanHr gaHHbIX

Kewwn

NoSQL

YCKOpUTb CaMun 3anpochl
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Kotlin DSL gna BATCH 3anpocos ¥ CBEP

N\

findAll(client) fetchFields { //stOflastName, firstName) } where {
passport =" clientPassport1

}

findAll(client) fetchFields { listOflastName, firstName) } where{ Batch 3anpoc.
passport =" clientPassport2 .

}

findAll(client) fetchFields { //stOAflastName, firstName) } where {
passport =" clientPassport3

}
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CraHpapTHbIYM cnocob aenaTtb Batch obpaboTky

public int process(Client client) {

selectBalanceOf(client);

public List<Integer> process(List<Client> clients) {

selectBalancesOf(clients);

Ry

% CBEP
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R

CraHpapTHbIM cnocob genatb Batch obpaboTtky vy CBbEP

public int process(Client client) {

selectBalanceOf(client);

public List<Integer> process(List<Client> clients) { He xouetca mMensTb curtatypy

selectBalancesOf(clients);
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Ry

CraHpapTHbIM cnocob genatb Batch obpaboTtky vy CBbEP

public int process(Client client) {

selectBalanceOf(client); - Batch select

public List<Integer> process(List<Client> clients) { He xouetca mMensTb curtatypy

selectBalancesOf(clients);
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Obcyaum

Mox<HO N1 nepenucaTb Ntbon cenekT B Batch Bupa
[NpounssoamntenbHocTb Batch select

Kak onTnManbHO cobupaTtb 3anpockl a4 co3gaHua Batch select’a

g

vy CbEP

Q
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JDBC cenekT

long passport = getRandomPassport();

try (var c = dataSource.getConnection()) {
String sqgl = "select last_ name from client where passport = ?";

try (var ps = c.prepareStatement(sql)) {
ps.setLong(1, passport);

try (ResultSet rs = ps.executeQuery()) {
return parse(rs);

}
}
}

v CBEP

O
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Tabnuua pna TecTMpoBaHUS

PostgreSQL 13, 16cpu/128gb

create table client

(
id Integer primary key,
name varchar,
passport str varchar, // +uHgeKc
passport bigint // +nHpekc

);

NobaBum 200MnH 3anucen (13gb paHHblie + (4 + 6 + 6)gb MHOEeKchl)

Insert into client(id, name, passport str, passport_ number) select i,
(FLOOR(RANDOM() * 9 000 000 000) + 1000 000 000)::text,
(FLOOR(RANDOM() * 9 000 000 000) + 1000 000 000)::text,
FLOOR(RANDOM() * 9 000 000 000) +1.000 000 000

from generate series(0, 200 * 1000 * 1000) as t(i);

¥ CBEP

N\
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JDBC cenekT v CBEP

O

long passport = getRandomPassport();

try (var c = dataSource.getConnection()) {
String sqgl = "select last_ name from client where passport = ?";

try (var ps = c.prepareStatement(sql)) {
ps.setLong(1, passport);

1 connection: 950 RPS

try (ResultSet rs = ps.executeQuery()) { 200 connections: 160Tbic RPS

return parse(rs);

}
}
}
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JDBC Batch cenekr ¥ CBEP

O

List<Long> passports = get200RandomPassports();

try (var c = dataSource.getConnection()) {
String sqgl = "select last. name from client where passport = ?;".repeat(passports.size());

try (var ps = c.prepareStatement(sqgl)) {
for (int 1 = 0; 1 < passports.size(); i++) {
ps.setLong(i + 1, passports.get(i));
}

try (ResultSet rs = ps.executeQuery()) {
return parse(rs);

}
}
}
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JDBC Batch cenekr ¥, CBEP

N\

List<Long> passports = get200RandomPassports();

try (var c = dataSource.getConnection()) {
String sqgl = "select last. name from client where passport = ?;".repeat(passports.size());

try (var ps = c.prepareStatement(sqgl)) {
for (inti = 0; i < passports.size(); i++) {
ps.setLong(i + 1, passports.get(i));

}

try (ResultSet rs = ps.executeQuery()) { //org.postgresql.util. PSQLException: Multiple
return parse(rs); ResultSets were returned by the query.

}

}
}
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JDBC Batch cenekr ¥ CBEP

O

List<Long> passports = get200RandomPassports();

try (var c = dataSource.getConnection()) {
String sqgl = "select last. name from client where passport = ?;".repeat(passports.size());

try (var ps = c.prepareStatement(sqgl)) {
for (int 1 = 0; 1 < passports.size(); i++) {
ps.setLong(i + 1, passports.get(i));
}

ps.execute();
var results = new ArrayList<String>();
do {
try (ResultSet rs = ps.getResultSet()) { //1
results.addAll(parse(rs));
}
1 while (ps.getMoreResults()); { //2
return results;
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JDBC Batch cenekr ¥ CBEP

O

List<Long> passports = get200RandomPassports();

try (var c = dataSource.getConnection()) {
String sqgl = "select last. name from client where passport = ?;".repeat(passports.size());

try (var ps = c.prepareStatement(sqgl)) {
for (inti = 0; i < passports.size(); i++) {
ps.setLong(i + 1, passports.get(i));

) 1 connection: 45T1bic RPS, x50!

25 connections: 750T1bic RPS, x5

ps.execute();
var results = new ArrayList<String>();
do {
try (ResultSet rs = ps.getResultSet()) { //1
results.addAll(parse(rs));
}
1 while (ps.getMoreResults()); { //2
return results;
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JDBC Batch cenekr v CBEP

O

List<Long> passports = get200RandomPassports();

try (var c = dataSource.getConnection()) {
String sqgl = "select last. name from client where passport = ?;".repeat(passports.size());

try (var ps = c.prepareStatement(sqgl)) {
for (inti = 0; i < passports.size(); i++) {
ps.setLong(i + 1, passports.get(i));

) 1 connection: 45T1bic RPS, x50!

25 connections: 750T1bic RPS, x5

ps.execute();

var results = new ArrayList<String>(); A MOXXHO eLe bbicTpee?
do {
try (ResultSet rs = ps.getResultSet()) { //1
results.addAll(parse(rs));
}
1 while (ps.getMoreResults()); { //2
return results;
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XKunsHeHHbIM unkn cenekta PgJDBC v CBEP

PreparedStatement = c.prepareStatement("select last name from client where passport = ?");

public PreparedStatement prepareStatement(String sgl) {
return new PgPreparedStatement(connection, connection.borrowQuery(sql));

}



24

XKunsHeHHbIM unkn cenekta PgJDBC v CBEP

PreparedStatement = c.prepareStatement("select last name from client where passport = ?");

public PreparedStatement prepareStatement(String sgl) {
return new PgPreparedStatement(connection, statementCache.borrow(sql));

}

private final LruCache<String, CachedQuery> statementCache;
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XunsHeHHbIM unKn cenexkta PgJDBC

public class CachedQuery {
public final String key;
public final Query query;
private int executeCount;

}

Ecnu executeCount < 5 B 60 otnpasnatoTca sgl + napamMeTpsbl.
[MnaH 3anpoca CTPOUTCA NPU KaXKA0M BbIMOTHEHUM.

R

vy CbEP

Q
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Ry

Xn3HeHHbIN unkn cenekta PgJDBC v) CBEP

Q

public class CachedQuery {
public final String key;
public final Query query;
private int executeCount;

}

Ecnu executeCount < 5 B 60 otnpasnatoTca sgl + napamMeTpsbl.
[MnaH 3anpoca CTPOUTCA NPU KaXKA0M BbIMOTHEHUM.

Ecnu executeCount >= 5 Ha knneHTe reHepupyetca Query.statementName(S_1).
Ha cepBepe coxpaHdaeTcsa named ServerPreparedStatement c generic niaHoM 3anpoca.
B 640 oTnpaBnatoTca TonbKo statementName + napaMeTpbl 3anpoca.
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R

Xn3HeHHbIN unkn cenekta PgJDBC v) CBEP

Q

public class CachedQuery {
public final String key;
public final Query query;
private int executeCount;

}

Ecnu executeCount < 5 B 60 otnpasnatoTca sgl + napamMeTpsbl.
[MnaH 3anpoca CTPOUTCA NPU KaXKA0M BbIMOTHEHUM.

Ecnu executeCount >= 5 Ha knneHTe reHepupyetca Query.statementName(S_1).
Ha cepBepe coxpaHdaeTcsa named ServerPreparedStatement c generic niaHoM 3anpoca.
B 640 oTnpaBnatoTca TonbKo statementName + napaMeTpbl 3anpoca.

NmeeT cmbich B jdbcUrl pobaBuTb prepareThreshold=1, ytobbl cTpOUTb N1aH 3anpoca To/bKO OAMH pas.
https://github.com/pgjdbc/pgjdbc/issues/2886
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LruCache<String, CachedQuery> statementCache

private final int maxSizeEntries; //256
private final long maxSizeBytes; //5MB

private final Map<K, V> cache = new LinkedHashMap<>() {
@Override
protected boolean removeEldestEntry(Map.Entry<K, V> eldest) {
return size() > maxSizeEntries || currentSizeBytes > maxSizeBytes;

}
}

v CBEP



29

LruCache<String, CachedQuery> statementCache 9 CBEP

private final int maxSizeEntries; //256
private final long maxSizeBytes; //5MB

private final Map<K, V> cache = new LinkedHashMap<>() {
@Override
protected boolean removeEldestEntry(Map.Entry<K, V> eldest) {
return size() > maxSizeEntries || currentSizeBytes > maxSizeBytes;

}
}

public class CachedQuery implements CanEstimateSize {
public final String key;

@Override
public long getSize()
return key.length() * 2L * 2 + 100L; {// 2 bytes per char, revise with Java 9 compact strings

}
}
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Batch SQL KaK k104 KelwmnpoBaHUS

String sql = "select last. name from client where passport = ?;".repeat(100);
var ps = c.prepareStatement(sql);

v CBEP

O
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Batch SQL kak Koy KelwmnpoBaHUs vy CBEP

N\

String sql = "select last name from client where passport = ?;".repeat(100);
var ps = c.prepareStatement(sql);

public class CachedQuery {
public final String key = "select last name from client where passport = ?;select...".;//x100
public final Query query = new CompositeQuery(
new SimpleQuery("select last. name from client where passport = ?", "S 1"),
new SimpleQuery("select last name from client where passport = ?", "S 2"),
new SimpleQuery("select last name from client where passport = ?", "S 3"),
new SimpleQuery("select last name from client where passport = ?", "S 4"),
new SimpleQuery("select last. name from client where passport = ?", "S 5")

y

private int executeCount;

}
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o~

Batch SQL kak KoY KewnpoBaHUS vy CBEP

[Npun pa3HoM konndecTtBe SQL B Batch sgl byneT nponcxoontb BbiTecHeHne CachedQuery u
nepecTporKa NnaHOB 3arnpocoB.

[NocTpoeHue niaHa MOXXeT 3aHMMaTb B HECKOJ1bKO pa3 bosiblle BpeMeHU, YeM BbINMOSIHEHMNE
3anpoca.

[1naH 3anpoca cTpouTca A4 3anpoca B paMKax connection nocsie 5 BbinoONHEHUN.
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g

Nonpobyem nepenncatb BATCH SQL vy CBbEP

YT06bl 019 pa3HOro Konm4yecTBa OOMHAKOBbIX 3aMNpoCcoB pe3ynbTupyrowmm SQL 6bi1 oguH 1 ToT
Xe.

N nnaH 3anpoca CTPoWAcs oguH pa3 U He BbITECHANCA.
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[TponsBoanNTENBHOCTb CeNEeKTa MO CMNMUCKY NapaMeTpPoB

explain analyze

select c1 from table1 where c2 = ?
Planning Time: 0.98 ms
Execution Time: 0.053 ms

v CBEP
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[TponsBoanNTENBHOCTb CeNEeKTa MO CMNMUCKY NapaMeTpPoB

explain analyze

select c1 from table1 where c2 = ?
Planning Time: 0.98 ms
Execution Time: 0.053 ms

explain analyze
select c1 from table1 where c2in (?, ?, ?...) //100 napameTpoB

v CBEP
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[TponsBoanNTENBHOCTb CeNEeKTa MO CMNMUCKY NapaMeTpPoB

explain analyze

select c1 from table1 where c2 = ?
Planning Time: 0.98 ms
Execution Time: 0.053 ms

explain analyze

select c1 from table1 where c2in (?, ?, ?...) //100 napameTpoB
Planning Time: 0.152 ms

Execution Time: 0.862 ms

[MpunpoCcT NponycKkHOM crocobHocTn B 6 pa3a!

v CBEP
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[MpobyeM nepenucaTb nobon select B batch

select passport from client where last. name = ?

Ry

% CBEP
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[MpobyeM nepenucaTb nobon select B batch 9 CBEP

select passport from client where last. name =?

select passport from client where last name in (?, ?, ?) // a Kak NOHATb KOMY NPUHaONEXNT
passport n3 ResultSet?
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[MpobyeM nepenucaTb nobon select B batch 9 CBEP

select passport from client where last. name =?

select passport from client where last name in (?, ?, ?) // a Kak NOHATb KOMY NPUHaONEXNT
passport n3 ResultSet?

select passport, last name from client where last. name in (?, ?, ?) // bonbwon ResultSet
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[MpobyeM nepenucaTb nobon select B batch 9 CBEP

select passport from client where last. name =?
select passport from client where last. name in (?, ?, ?) // a Kak MOHATb KOMY MPUHaONEXUT
passport n3 ResultSet?

select passport, last name from client where last. name in (?, ?, ?) // bonbwon ResultSet

select passport, last. name, first. name from client where (last. name, first. name) in ((?,?), (?,?))
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[MpobyeM nepenucaTb nobon select B batch 9 CBEP

select passport from client where last. name =?

select passport from client where last name in (?, ?, ?) // a Kak NOHATb KOMY NPUHaONEXNT
passport n3 ResultSet?

select passport, last name from client where last. name in (?, ?, ?) // bonbwon ResultSet
select passport, last. name, first. name from client where (last. name, first. name) in ((?,?), (?,?))

select passport, last name, first name from client where last. name = ? or first name =?

/[ oToenbHble In y)Ke He paboTatoT
/[ kak coenaTb Limit nnu order by pna peaynbrata KaXaoro BXogHoro rnapametpa?
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[MpobneMbl c onepaTtopoM in. JPA v CBEP

entityManager.createQuery("select passport from client where lastName in (:lastNames)")
.setParameter("lastNames", lastNames)
.getResultList();
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[MpobneMbl c onepaTtopoM in. JPA v CBEP

entityManager.createQuery("select passport from client where lastName in (:lastNames)")
.setParameter("lastNames", lastNames)
.getResultList();

select passport from client where last name in(?,?,7?2,?,7?,?2,?2,?2,7...)

(:lLastNames) nog, kanoToM nepenuncbiBaeTca B ? Ha KaXkabln aneMeHT cnucka lastNames. Ha
KaXkOblv 3anpoc.

Mycop OT CTPOK.
[1n19a pa3HOro Kosm4yecTBa NapaMeTpoB - pa3Hble nJiaHbl 3arnpocoB.
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o~

OnepaTop In 1 nnaH 3anpocos. JPA vy CBEP

Q

hibernate.query.in_clause parameter_ padding=true

Hibernate ona yMeHbLIEHMA KONMYECTBaA Pa3HbIX M1aHOB 3aMpoCcoB MOXET UCMNOJ1b30BaTb
KONIMYeCcTBO ?, paBHOe bnmyKauluen cteneHu gBOUNKMU.

Ona 10 n 14 napameTpoB bypeTt 2°4=16 nnenmcxonnepos.
Ona 129 n 250 napameTpoBs byneTt 2°8=256 nnemncxonnepos.
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-

Spring JdbcTemplate vy CBEP

\

val names = ListOf("Ivanov", "Petrov", "Sidorov")

jdbcTemplate.queryForList(
"'select passport from client where last name in (:names)", mapOA”’names", names)

)

org.springframework.jdbc.core.namedparam.NamedParameterUtils

jdbcTemplate.queryForList(
"select passport from client where last name in (?, 7, ?)", mapOA”names", names)

)
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Spring JdbcTemplate v, CBEP

N\

val names = arrayOf("Ivanov", "Petrov", "Sidorov")

jdbcTemplate.queryForList(
"'select passport from client where last name = any(:names)", mapOA”names", names)

)

OpuH nnaH 3anpoca o9 Pa3Horo Kosm4yecTsa napaMeTpos.
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[MpobyeM nepenucaTb nobon select B batch

select passport from client where last. name =?

select passport from client where last. name = S1
union all
select passport from client where last name = S2
union all
select passport from client where last name = S3

Ry

% CBEP
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[MpobyeM nepenucaTb nobon select B batch

select passport from client where last. name =?

select passport from client where last. name = S1
union all
select passport from client where last name = S2
union all
select passport from client where last name = S3

//Pa3Hble nnaHbl 3anpocoB A9 Pa3HOro KoOJM4YecTBa NapaMeTpoB

v CBEP
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unnest

select unnest(array ['lvanov', 'Morozov', 'Fedorov']) as lastName

lastName
lvanov
Morozov
Fedorov

¥ CBEP

N\
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unnest

select unnest(array ['lvanov', 'Morozov', 'Fedorov']) as lastName,
unnest(array ['Alex', 'Vasia', 'Dima']) as firtName

lastName, firstName
lvanov, Alex
Morozov, Vasia
Fedorov, Dima

¥ CBEP

N\
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unnest

select generate series(0, 2) as index,
unnest(array ['lvanov', 'Morozov', 'Fedorov']) as lastName,

unnest(array ['Alex', 'Vasia', 'Dima']) as firtName

Index, lastName, firstName
0, lvanov, Alex
1, Morozov, Vasia
2, Fedorov, Dima

v CBEP

O
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Xopowunun Batch select. PostgreSQL

select passport from client where last. name =?

select input.index, client.passport

from

(select generate series(0, ?) as index, unnest(?) as lastName) as input,
client

where client.last name = input.lastName

v CBEP
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Xopowwuun Batch select. PostgreSQL 9 CBEP

select passport from client where last. name = ? or first name = ?

select input.index, client.passport

from

(select generate series(0, ?) as index, unnest(?) as lastName, unnest(?) as firstName) as input,
client

where client.last. name = input.lastName or client.first name = input.firstName
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Xopowwuun Batch select. PostgreSQL 9 CBEP

select passport from client where last. name = ? or first name = ?

select input.index, client.passport

from
(select generate series(0, ?) as index, unnest(?) as lastName, unnest(?) as firstName) as input,

client
where client.last. name = input.lastName or client.first name = input.firstName

ConocTaBfieHne BXOOHbIX MapaMeTpoB C Pe3y/ibTaTOM MO NMHOEKCY

Index, passport
0, 122342432

O, 432432423
1, 654654654
2, 534543543
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Batch select. PostgreSQL, Limit + order by BHyTpu rpynnel ¥ CBEP

select passport from client where last. name = ? or first. name = ? order by age Limit 10

select input.index, main.*
from
(select generate series(0, ?) as index, unnest(?) as lastName, unnest(?) as firstName) as input
join lateral (
select client.passport
from client
where client.last. name = input.lastName or client.first name = input.firstName
order by age
limit 10
) main on true
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Batch JDBC cenekTt v CBEP

try (var c = dataSource.getConnection()) {
String sgl = "select input.index, main.* from " +
"(select generate series(0, ?) as index, unnest(?) as passport) as input join lateral " +
""(select client.name from client where client.passport = input.passport) main on true";

try (var ps = c.prepareStatement(sqgl)) {
ps.setInt(1, passports.size() - 1);
ps.setArray(2, c.createArrayOf("bigint", passports.toArray()))

try (ResultSet rs = ps.executeQuery()) {
return parse(rs);

}
}
}
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Batch JDBC cenekTt v CBEP

try (var c = dataSource.getConnection()) {
String sgl = "select input.index, main.* from " +
"(select generate series(0, ?) as index, unnest(?) as passport) as input join lateral " +
""(select client.name from client where client.passport = input.passport) main on true";

try (var ps = c.prepareStatement(sqgl)) {
ps.setInt(1, passports.size() - 1);
ps.setArray(2, c.createArrayOf("bigint", passports.toArray()))

try (ResultSet rs = ps.executeQuery()) {
return parse(rs);

}
}
}

1 connection: 100T1bic RPS, x100!
30 connections: 2mMnH RPS, x12!



& CBEP

KakK
cobupaTb 3anpockl ana Batch cenekra
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Kotlin DSL pna BATCH 3anpocos

coroutine {
findAll(client) fetchFields { //stOflastName, firstName) } where {
passport =" clientPassport1
}
}

coroutine {
findAll(client) fetchFields { //stOAflastName, firstName) } where{
passport =" clientPassport2

}
}

coroutine {
findAll(client) fetchFields { //stOflastName, firstName) } where {
passport =" clientPassport3

}
}

v, CBEP

N\

Batch 3anpoc
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Kak KagoMy NoToKy HabupaTb 1Tbic 3apay ona Batch cenekrta? 9 CBEP

select passport ..

coroutine1

coroutine2 — - \» [MoToKT

coroutine3 I'I0T0K2 threadPoolSize = connectionPoolSize
coroutineN [MoTok3

\ select balance ..
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Kak KagoMy NoToKy HabupaTb 1Tbic 3apay ona Batch cenekrta? 9 CBEP

select passport ..

coroutine1

BatchS|ze 800
coroutine2 — - \» MoTok1
BatchS|ze 3
coroutine3 I'I0T0K2
. BatchSize 5
coroutineN [ToTOK3 .

\ select balance ..
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Kak KagoMy NoToKy HabupaTb 1Tbic 3apay ona Batch cenekrta? 9 CBEP

select passport ..
coroutine1

BatchS|ze 800 +2mc 1000
coroutine2 — - \’ Mook

BatchS|ze 3 +7Mc 954

coroutine3 HOTOKZ
BatchSize 5 683

coroutineN [ToTOK3 .
select baLance/




63

Kak KagoMy NoToKy HabupaTb 1Tbic 3apay ona Batch cenekrta? 9 CBEP

select passport ..
coroutine1

BatchS|ze 800 +2mc 1000
coroutine2 — - \’ Mook

BatchS|ze 3 +7Mc 954

coroutine3 I'I0T0K2
BatchSize 5 683

coroutineN [ToTOK3 .
select baLance/

Kakas CTpaTermnd ooxmagaHm4
HOBbIX 3a4a4 onTuManbHaa?
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g

UTo ecnu 3apaHee 3HaeM pa3Mep BXOAHbIX AaHHbIX v) CBEP

val clients = getTMillionClients()

Mbl MOXXEM CUHUTATb KOJTMYECTBO XXMBbIX KOPYTUH, YTOObI NMPUHNUMAaTb peweHne: XX4aTb
,u,o6aBneHme HOBbIX 3a4a4 B o4depenb Ui HeT.
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Y10 ecnun 3apaHee 3HaeM pa3Mep BXOOHbIX OaHHbIX

val clients = getTMillionClients()
val rules = get300Rules()

for (client in clients) {
for (rule in rules) {
rule.score(client)

}
}

R

% CBEP
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UTo ecnu 3apaHee 3HaeM pa3Mep BXOAHbIX AaHHbIX v) CBEP

val clients = getTMillionClients()
val rules = get300Rules()

for (rule in rules) {
for (client in clients) {
rule.score(client) //6onblue BepoaATHOCTb, YTO gaHHble ona SQL B 64 6yoyT B Kelue

}
}
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Y10 ecnun 3apaHee 3HaeM pa3Mep BXOOHbIX OaHHbIX

val clients = getTMillionClients()
val rules = get300Rules()

for (rule in rules) {
coroutineScope { /J/oxuagaer 3aBepLueHa BCex KOPYTUH, 3aIyLLEeHHbIX BHY TP
for (client in clients) {
launch { //zarnyckaer kopyTuHy
rule.score(client)

}
}
}
}

v CBEP
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UTo ecnu 3apaHee 3HaeM pa3Mep BXOAHbIX AaHHbIX v) CBEP

val clients = getTMillionClients()
val rules = get300Rules()

for (rule in rules) {
coroutineScope { /J/oxuagaer 3aBepLueHa BCex KOPYTUH, 3aIyLLEeHHbIX BHY TP
for (client in clients) {

launch{ //zanyckaer KopyTiHY  CropocTb co3paHNs + BBINOAHEHMS KOPYTHH ~2 MAH/CeK.
rule.score(client) Pasmep KopyTuHbl 600 6amT. IMnH " 600M6.

}
}
}
}

https://voutu.be/zluKcazgkV4?si=gRRG6AD-8fABJOVNu&t=1965

Coroutines and Loom behind the scenes by Roman Elizarov


https://youtu.be/zluKcazgkV4?si=gRR6AD-8fABJOVNu&t=1965
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UTo ecnu 3apaHee 3HaeM pa3Mep BXOAHbIX AaHHbIX v) CBEP

val clients = getTMillionClients()
val rules = get300Rules()

for (rule in rules) {

coroutineScope { /J/oxuagaer 3aBepLueHa BCex KOPYTUH, 3aIyLLEeHHbIX BHY TP
for (client in clients) {

launch{ //zanyckaer KopyTiHY  CropocTb co3paHNs + BBINOAHEHMS KOPYTHH ~2 MAH/CeK.
} rule.score(client) Pasmep KopyTuHbl 600 6amT. IMnH " 600M6.
} connectionPoolSize: 30

) } batchSize: 500
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UTo ecnu 3apaHee 3HaeM pa3Mep BXOAHbIX AaHHbIX v) CBEP

val clients = getTMillionClients()
val rules = get300Rules()

for (rule in rules) {
coroutineScope { /J/oxuagaer 3aBepLueHa BCex KOPYTUH, 3aIyLLEeHHbIX BHY TP
for (client in clients) {

launch{ //3anyckaer KopyTiHY  CropocTb co3maHmns + BLINOMHEHMUS KOPYTUH ~2 MIH/CEK.
) rule.score(client) Pa3smep kopyTuHbl ~600 6aunT. TMnH~600M6.
} connectionPoolSize: 30
) } batchSize: 500
Ecnu B KaXKgon KopyTuHe co3paeTtcsa 1 3anpoc B b, To
ona Habopa 500 3anpocoB ona 30 coegnMHEHUM Hapo
3anyctutb 500 * 30 = 15TbIC OQHOBPEMEHHbIX KOPYTUH.
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UTo ecnu 3apaHee 3HaeM pa3Mep BXOAHbIX AaHHbIX v) CBEP

val clients = getTMillionClients()
val rules = get300Rules()

for (rule in rules) {
coroutineScope { /J/oxuagaer 3aBepLueHa BCex KOPYTUH, 3aIyLLEeHHbIX BHY TP
for (client in clients) {

launch{ //3anyckaer KopyTiHY  CropocTb co3maHmns + BLINOMHEHMUS KOPYTUH ~2 MIH/CEK.
) rule.score(client) Pa3smep kopyTuHbl ~600 6aunT. TMnH~600M6.
} connectionPoolSize: 30
) } batchSize: 500
Ecnu B KaXKgon KopyTuHe co3paeTtcsa 1 3anpoc B b, To
ona Habopa 500 3anpocoB ona 30 coegnMHEHUM Hapo
3anyctutb 500 * 30 = 15TbIC OQHOBPEMEHHbIX KOPYTUH.

NMeeT cMbicn co3patb min(clients.size, connectionPoolSize * batchSize * 2) kopyTuH.
B Kaxkgown KopyTuHe obpabaTtbiBaeM TMNH/30Tbic="33 KneHTa.
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Y10 ecnun 3apaHee 3HaeM pa3Mep BXOOHbIX OaHHbIX

val clients = getTMillionClients()
val rules = get300Rules()

for (rule in rules) {
coroutineScope {
val corCount = calcCoroutineCount(clients.size) [//30Tbic
clients.splitToChunks(corCount). forEach { chunk -> [/chunk.size = 33
launch {
for (client in chunk) {
rule.score(client)

NMeeT cMbicn co3patb min(clients.size, connectionPoolSize * batchSize * 2) kopyTuH.
B Kaxkgown KopyTuHe obpabaTtbiBaeM TMNH/30Tbic="33 KneHTa.

v CBEP
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CunTaeM XXMBbIX KOPYTUH v CBEP

O

val clients = getTMillionClients()
val rules = get300Rules()

for (rule in rules) {
coroutineScope {
val corCount = calcCoroutineCount(clients.size)
val batchContext = BatchContext(coroutines = corCount, finished = 0, parked = 0)

clients.splitToChunks(corCount). forEach { chunk ->
launch(batchContext) {
for (client in chunk) {
rule.score(client)
}
batchContext.onCoroutineFinish()
}
}
}
}
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BatchContext

val clients = findAll{(client) fetchFields { //stOf(lastName, firstName) } {..}

v

val task = createSqlTask(dslFilters)

val context = batchContext()
If (context == null) return useSharedQueue(task)

context.batchAndProcess(task)
return task.awaitResult()

R

vy CbEP

Q
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class BatchContext<R>(
private val coroutineCount: Int,
private var parkedCoroutines: Int,
private var finishedCoroutines: Int

) {
private val queue = ArrayList<R>(batchSize)

fun batchAndProcess(task: R) {
queue.add(task)

If (lastAliveCoroutine() || queue.size == batchSize) {
execute(queue)
}
++parkedCoroutines
}
}

¥ CBEP

N\
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executelnBatchContext
val result = clients.execute/nBatchContext { client -> process(client) }

« PaccunTbiBaeM onTMManbHOE KOJIMYECTBO KOPYTUH

 3anyckaeM KOpPYTUHbI

« Kaykpomn KopyTuHe pobasnsem B KoHTekcT BatchContext

«  OTCcnexmnBaeM KOMMUECTBO 3aBePLUEHHbIX 1 OXXUOAWMNX KOPYTUH

g

vy CbEP

Q
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Ha Kakyto nponsBoanTenbHOCTb MOXHO paccunToiBath ¥y CBEP

while (true) {
val passports: List<Long> = getOneMillionRandomPassports()

volatileField = passports.executelnBatchContext { passport ->
val byNumbers = findByNumberPassport(passport)
val byStrings = findByStringPassport(passport.toString())
byNumbers + byStrings
} // 1.5kk select/sec. PostgreSQL 95% cpu
}

private suspend fun findNameByNumber(passport: Long): String? = findFirst(client.name) where {
client.passport_ number =" passport

}

private suspend fun findNameByString(passport: String): String? = findFirst(client.name) where {
client.passport string "= passport

}
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g

Y10 Mbl 06Ccygmnnu v, CBEP

Q

Kak paboTatoT PgPreparedStatement

Batch cenekTbl MOryT NOBbLICUTb NMPOM3BOAUTENBHOCTbL B 10+ pa3

MO>XHO He MeHATb CUrHaTYpPbl MeToaoB A1a batch o6paboTku
cnonb3oBaTb onTUMasbHble anropmuTMbl A9 Habopa Hy>kHoro batchSize
Ncnonb3oBaTtb DSL gna abctparmpoBaHua oT batch obpabotku

alx.matorin@gmail.com AnexkcaHap MaTtopuH
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Cnacmnbo! ¥, CBEP

O

Pap oTBEeTUTb Ha BOMpPOChHI!

alx.matorin@gmail.com AnexkcaHap MaTtopuH



