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1. ῇԋ GoldenDB

ב GoldenDB ֥ ɻ ᵩ ɻῗ ɼ

1.1.

GoldenDB ⅎ Ӏ Ґ ɻ ש҅ Ḫ

ɻ Ԝ ꜙ ֢ ” Ⱶ

Ґ ᶱῗ Ⱶ ɼ

1.1. :
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Ї ɼ

Ὴ Ԑꜙ (GTM)ɼῊ Ԑꜙ ⅎ Ҳ Ὴ

Ԑꜙ Ὴ Ї ᶱ ɻ ɻ Ὴ Ԑꜙ ⱵЇ

ɼ

(Insight)ɼ ⅎ Ҳ Ї

Ғ ҟꜙ Ї GoldenDB ⅎ ֥ ҅ ᵲ

ῇ ɼ װ Insight ҏ ɻᾣ ɻ

ɻ ɻDDL ɻ ɻ ᴓ ɻ ɻ

ɼ

1.3. ῗ

ҲῘ ᴌ ɻῪ ⅎ ῗ

Їԓ 2014 GoldenDB ⅎ ҅ү Ї

Ї 10 Їש ╦ └GoldenDB7.0Ї

₴Ԝ ɻ ῡ ɼ
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3 GoldenDB HTAP ῗ

1.3.3. Ԝ ЃDBaaSЄ Ⱶ

GoldenDB Ԝ ꜙ Ї GoldenDB Ὺ ┼

ᶕ ЇӤ ɼẅ ҅ ЇGoldenDB ԓ

Ԝמ֢ ꜙЇғ PasS ЇẦ└ PaaS Ғ᷾

ῇɼ Ỵɻ Їװ GoldenDB ◖ Ї

ɻ ⱵЇḦ Ԝ ꜙ ɼ



9

4 GoldenDB Cloud

GoldenDB 7.0 Ṩ꜡Ԝ DBServiceЇה Ҳ

ɻ ɻ Їװ ɼGoldenDB Ҳ

Ї װ ԓ ԋ Ї

└ ╦ SQL ‟Ї Ầ ɼGoldenDB Ԝ

Ί Ґ Е1Є Ҙ Ỵ ꜙ Ї ᴌ ӎ Ỵɻ

ɻ SDNɻ Ὴ ᴌЇ ɻ Ỵɻ ɻ Ὴ Ж

2Є ꜘ Ї Ж3Є

Ї Ỵ ◖ ɻ ∩ ЇḦ Ὴ Ї ɻ

Ҳ Ж4Є Е ‼ Ї Ὴ SSD װ SSD

+HDD Ї ᶱ ԓ ɻ ɻ Ж5Є

Е 40%Ї Ỵ 30%Ї 20%ɼ



10

1.3.4. ῡ

GoldenDB ῡ SQL92ɻSQL99ɻSQL2003 ‼ Ї Ὴῡ MySQL

Їῡ OracleɻDB2 ɼ

MySQL ῡ Еῡ MySQL5.7ЇMySQL8.0 ꜗ ɻῡ MySQL

꜠ɼ

Oracle ῡ Еῡ Oracle ɻ⃰ ɻ ∆ɻ

ꜗ ɼ ROWNUMɻ ɻ ɼ

ⅎ ɻ ( ɻ ɻ∆ ɻ ┼ )Ї

UPDATE ⅎ Ї ⅎ Ὴ ҅ ɻ ⅎ Ỵ ɻ

ӎ⃰ ɻ ҹ ɼ

ⅎ SQL ᴮ ɼῪ ᴮ ∑ЇΊ SQL ῡ

Ж PREPARE ɻ ↔ ɻ ᴶ ꜗ

Ї Ḧ ҅ ᴌҐ SQL ɼ

ODBC/JDBC ɻC/OCI ɼ

ⅎ MVCCɼ

XA ɼ

COPY TABLEɼ

ɼ

ⅎ Ԑꜙ ꜠ ɼ

/ ┼ɻ ꜗ ɻ ת ꜘ
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ɻ SQL ┼ɻSQL Ⱶ ₵ɼ

1.3.5.

InsightЇ ҅ Ї

ɻ ɻɻ
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5 GoldenDB Ί

ᵆ Ί(CACtool)ЕCACtool Ί

Ї ɻ װ DML Ї ₴

GoldenDB Ї ₴ Ҳ ꜠ Ї ₴ ῡ

ⅎ Ї (IOɻ ɻCPU)Ї Ї

ᵆ ɼ

Ί SlothЕ Ὴ ɻ

ɼ ‼ Ї ה Ὴװ

Ї ЇSloth װ ɻ Ї

ᴑꜙ Ї ⁯ ԋָ ᵲ Ї ᾭ

ΊЇ⁯ ₴ ɼSloth Ί Ί ⱵЇ ה

└ GoldenDB Ї GoldenDB ҏ֥
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ɼ

Replay ΊЕ GoldenDB ֥╦Ї

ҏ WCR ᴌЇ Ὶ ҿ SQL Ї GoldenDB

Ї Їᶕ ֥ҏ SQL GoldenDB

Ї Ӥ ֥ Ⱶ GoldenDB

ᾥⅎ ɼ

1.3.7. Ὴ ֥

Ḫ∕ Ї ֥ ᵲ Ї Ḫ U

en Ї��
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6 GoldenDB ῡ ᵲ ɻ ӫ

1.4. ↔

3 ЇGoldenDB ҟ Ї Ὺ

ɻ ῡ ɻ ⅎ ⱵЇ Ӏ Ї

֥ ⱵЕ

ῗ 2023 2024 2025

Ὺ HTAPЕ ᵤ Ỵ

ɻ ⅎ

Ж

Ὺ Е

ɻ SQL Ж

Ԝ

ɼ

ⅎ ᴮ ᴮ

Е ԓ

ᴍש ᴮ

Ж OCI ɼ

₴ Ὴ

Е Ὴ

ɻ ɻ

Ⱶɻ꜠

ꜘ Ї ꜘ

ɼ ᴌꜘ Е

ԓ FPGA ꜘ
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ɼ
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2.1. ↔

2.1.1. ꜙ

ᴌ Ї CPU

PU
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֢ ҟꜙ TPS/QPS 2000TPS/20000QPSЇ

ᶕ ⅎ Ж 4000TPS/40000QPSЇ ᶕ ⅎ ɼ֢

0
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ҿ 4
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2.3.4. ᵆ Ί ᶡ

ҏ ᵆ Ї ₴ ᵆ Ί/῎

Ѓexcel ΊЄЇΊᵩ ҐЕ

( Ỵ )

5 Ỵ

῎

(T) 1.92
ῇẅЇ ꜙ Ї ꜙ

Ỵ ɼ

14
ῇẅЇ ꜙ Ї ꜙ

Ỵ ɼ

RAID 1/2
ῇẅЇRAID0 ҿ 1ЇRAID10 ҿ 1/2ЇRAID5( 4

)ҿ 3/4ɼ ֥ RAID10ɼ

(%)
30% ῇẅЇ ҅ ɼ 30%ɼ

ꜙ

(T)
9.4

ẅЇ * *RAID *(1-

ᶡ) ₴ɼ

(T) 38 ῇẅЇ ɼ

(T)
4

ῇẅЇ Ỵ Їװ ֥

Ї Ḧ 7

ɼ

(T)
42 ẅЇ + ɼ

ⅎ

( Ỵ )
5 ẅЇ / ꜙ ɼ
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( )

6

῎

TPS ẅ 24000 ῇẅЇ ₴ɼ

QPS ẅ 240000 ῇẅЇ ₴ɼ

TPS 4000
ẅЇғ CPU/Ὺ / Ỵ ῗЇ ‼ҿ 2

24C+384G Ὺ +SSD Ỵɼ

QPS 40000
ẅЇғ CPU/Ὺ / Ỵ ῗЇ ‼ҿ 2

24C+384G Ὺ +SSD Ỵɼ

TPS 6 ẅЇ TPS ẅ/ TPS ɼ

QPS 6 ẅЇ QPS ẅ/ QPS ɼ

( )
6 ẅЇTPS QPS ẅɼ

( )

6

῎

TPS ẅ 24000 ῇẅЇ ₴ɼ

QPS ẅ 240000 ῇẅЇ ₴ɼ

TPS 6000
ẅЇғ CPU/Ὺ ῗЇ ‼ҿ 2 24C+384G

Ὺ ɼ

QPS 60000
ẅЇғ CPU/Ὺ ῗЇ ‼ҿ 2 24C+384G

Ὺ ɼ

TPS 4 ẅЇ TPS ẅ/ TPS ɼ
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QPS 4 ẅЇ QPS ẅ/ QPS ɼ

( )
4 ẅЇ

/
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2.4. ҟꜙ ↔

ԓʃ ҟ ҟꜙ ʄװ ᵣ ҟꜙ

⸗ Ї Ίᵩ ҟꜙ ɻ ɼ

GoldenDB Ҳ ɻ Ҳ ɻҩ ҎҲ ɻ

Ҳ ɼGoldenDB ԓ ◖  ᵯ ɻ҅ ┼

Ї ꜙ ꜠⅓ └

Ҳ Ὶל ◖ ҏЖ Ҳ ҏװ Ї ⅓ └Ὶל

Ҳ Ї Ḧ ҟꜙ ɼ

2.4.1. Ҳ

7 Ҳ

Ҳ ԓ Ї Ὴ Ғ ⌡ ɼ

Ὺᴑᵫ҅ү ᴌ Ғ ₴ Ї ᶕ Ҏ

ɼ

Їᴥ Ғ ᵤԓ 2үɼ Ὴ Ὺ ◖
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Ὴ Ї ◖ ҿ 3үɼ

10 Ҳ ῝

ᴌ

ҟꜙ Ї 2ү

ҩү◖ ҏЇװ Ҏ◖ ɼ

GTM ҩү◖ ҏЇװ Ҏ◖ ɼ

Ҏ◖ ɼ

2.4.2. Ҳ

Ҳ ԓ֢ Ї ԋ ᴌ ⌡

⌡ ɼGoldenDB Ҳ ɼ Ӑ

ԓ 2~5msЇ ∑ᴰ ᴰ֥ ɼ

8 Ҳ

GoldenDB Ҳ ҲЇ 3ү 5үЇⅎ ҩ

ү Ҳ Ҳɼ ҩү Ҳ ᵣ ᵲ Ї װ

ῇ ԝҿ ᴓɼ Ї̔



25

◖ Ї ү Ὺ 2ү◖ ɼ

11 Ҳ ῝

ᴌ

ҩү Ї ү 2ү ɼ

ҩү Ї ү 2ү◖ Ї

◖ ꜘ ɼ

GTM ҩү Ї ү 2ү◖ Ї

◖ ꜘ ɼ

3◖ 5◖ ɼ

2.4.3. ҩ ҎҲ

ҩ ҎҲ ԓ ῗ Ї ῝

ɼ ₴ Ї ɻ Ẩ ‟Ї ꜠ ꜠⅓

└ Ж ₴ ɻ Ї ⅓

└Ὶל ɼ
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9

GoldenDB ҩ ҎҲ ɼGoldenDB Ҳ

Ҳ ◖ Ї ῴ ҅

GoldenDB ◖ ɼ ғ Ӑ ┼ Ї

Ḧ ɼ

ɼ ҩү Ҳ ᶱ ꜙЇ

‟Ґ ⅎ Ӏ Ї֤ ⅎ ⅎ Ӏ

꜠ └ Ї ɼ

12 ҩ ҎҲ ῝

ᴌ

Ї ү 2 ү Ж

ҟꜙ ꜘ ɼ

Ї ү 2 ү◖ Ї

◖ ꜘ ɼ ҅ 1ү◖ Ї

ῴ 1ү◖ ɼ
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GTM Ї ү 2 ү◖ Ї

◖ ꜘ ɼ ҅ 1ү◖ Ї

ῴ 1ү◖ ɼ

3◖ 5◖ ɼ

2.4.4. Ҳ

Ҳ └Ầװ Ї ᴑ ү ₴ Ї

ָ ꜠⅓ Їҙ⅓ ҧ (RPO=0ЇRTO<30s)ɼ

ᵩ Ґ Е

10 Ҳ

Ҏү Ї └Ҏү Ї╦

ᵣ └ Ї ɼ

GoldenDB Ҏү Ҳ Ҏү TEAM ЇῚҲ

ҿ 3Ї   ҿ 2ɼ ῚҲ҅ү Ҳ ₴ ЇҟꜙҒ
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Ї Ғᴰҧ ɼ

13 Ҳ ῝

ᴌ

ῚҲҩү Ї ү 2ү Ж Ҏ

ү 1ү Ж ҟꜙ ꜘ ɼ

ῚҲҩү Ї ү 2ү◖
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public class ConnectGDB {

public static void main(String args[]) {

try {

Class.forName("com.mysql.jdbc.Driver");// ꜘ GoldenDB

JDBC ꜠

System.out.println("Success loading Mysql Driver!");

} catch (Exception e) {

System.out.println("GoldenDB ꜠ꜘ ₴ Ї GoldenDB

ϼ");

e.printStackTrace();

}

try{

Connection conn =

DriverManager.getConnection("jdbc:mysql:loadbalance://10.229.xxx.xxx:6607

,10.229.xxx.xxx:7707/testdb?", "appuser", "db10$ZTE");

System.out.println(" GoldenDB ꜗ");

PREPAREdStatement ps = null;

ResultSet rs = null;

ps=conn.PREPAREStatement("select * from t_area where name

= ?");

ps.setString(1, "ҡ ");

ResultSet rs=ps.executeQuery();

System.out.println("sql 1");
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while(rs.next()) {))
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GoldenDB Java ꜠ JDBC ꜠ Ὴ Ї JDBC 4.2

( JDK1.8

꜠

(

J D K C

.

DKB

.D K CB(

l

�`…G)ih&�O���O�O���O�O�O���� 0‚V��‘vDƒE0‚V@
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6 ῇꜗ comStmtBatchFlag=true&rewriteBatchedStateme

nts=true

insert values

3.1.3. ᶕ GoldenDB LoadBalance

GoldenDB Ņ ņЇ ᴌЃ ꜠Є Ї

װ   Ї └ ү ҏЇLoadBalance Ί

Failover ɼ ɻᶕ ҙ ᵤɼ of
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Ὶ Ҳ Ї Proxygroups ҿ ᴮ ᾨ ⅎ ү Ї proxygroup1 Ї

proxygroup2...... ⅎ ∆ Їᴮᾨ ᶳ ᵤɼ ᴮ

ᾨ Ї ᴮᾨ Ї∑ ᴮᾨ

ɼ

3.1.5.

ᶕ javax.sql.DataSource ЇDataSource

҅ү Ї Ҏ ᶱ ЇGoldenDB ῡ Ӏ

֥ Ї C3P0,Druid,DBCP ɼװ Druid ҿᶡЃ ЕҒ

Є:

driverClassName=com.goldendb.jdbc.Driver

url=jdbc:goldendb://10.218.126.208:8881/sysbench?&useCursorFetch=tru

e

initialSize=10

minIdle=10

maxActive=100

testOnBorrow=false

testOnReturn=false

testWhileIdle=true

validationQuery=SELECT 1 FROM DUAL

timeBetweenEvictionRunsMillis=30000

minEvictableIdleTimeMillis=600000

keepAlive=true
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Ḧ validationQueryɻkeepAliveɼ

3.1.6.

ᶡ ɻ ɻ ∆װ ⌡Ї Еlatin1ɻ

gbkɻutf8ɻutf8mb4 gb18030Ї ԑ ┼ẅ Ї

ҏ ⅎ⌡ҿ latin1_binɻgbk_binɻutf8_binɻ

utf8mb4_bin gb18030_binЇ Ғ ⌡ ҐЕ

 ᶡ ɼ Insight ЇŅ ↔ņ ʉ

ʊ

12 ᶡ

 ɼ Ї ҐЕ

CREATE DATABASE `db01` CHARACTER SET 'utf8mb4' COLLATE

'utf8mb4_bin';

 ɼ Ї∕ t01Ї

ҿ utf8, ҿ utf8_binЇSQL ҐЕ
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printf("The connection will be closed !\nBye !\n");

}

3.2.2. OCI GoldenDB

GoldenDB OCI Ї dci.ini

IP Ї ᶡ ҐЕ

//ᶕ ∕

OCIEnvCreate(&myenvhp, OCI_THREADED|OCI_OBJECT, (dvoid *)0,0, 0, 0,

(size_t) 0, (dvoid **)0);

//ⅎ ꜙ

OCIHandleAlloc ((dvoid *)myenvhp, (dvoid **)&mysrvhp,OCI_HTYPE_SERVER,

0, (dvoid **) 0);

//ⅎ

OCIHandleAlloc ((dvoid *)myenvhp, (dvoid **)&myerrhp,OCI_HTYPE_ERROR,

0, (dvoid **) 0);

//ⅎ ꜙ ҏҐ

OCIHandleAlloc ((dvoid *)myenvhp, (dvoid **)&mysvchp,OCI_HTYPE_SVCCTX,

0, (dvoid **) 0);

// ꜙ ҏҐ ꜙ

OCIAttrSet ((dvoid *)mysvchp, OCI_HTYPE_SVCCTX,(dvoid *)mysrvhp, (ub4)

0, OCI_ATTR_SERVER, myerrhp);

//ⅎ ᴰ

OCIHandleAlloc ((dvoid *)myenvhp, (dvoid **)&myusrhp,OCI_HTYPE_SESSION,

0, (dvoid **) 0);
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//ҿ ᴰ

OCIAttrSet ((dvoid *)myusrhp, OCI_HTYPE_SESSION,(dvoid *)username,

(ub4)strlen((char*)username),OCI_ATTR_USERNAME, myerrhp);

OCIAttrSet ((dvoid *)myusrhp, OCI_HTYPE_SESSION,(dvoid *)password,

(ub4)strlen((char*)password),OCI_ATTR_PASSWORD, myerrhp);

// ꜙ ҏҐ Ҳ ᴰ

OCIAttrSet ( (dvoid *)mysvchp, OCI_HTYPE_SVCCTX,(dvoid *)myusrhp, (ub4)

0, OCI_ATTR_SESSION, myerrhp);

//drop

//ⅎ

CheckErr(myerrhp, OCIHandleAlloc(myenvhp, (void**)&stmthp_drop,

OCI_HTYPE_STMT, 0, 0));

//‼ SQL

CheckErr(myerrhp, OCIStmtPREPARE(stmthp_drop, myerrhp, drop,

strlen((char*)drop),OCI_NTV_SYNTAX, OCI_DEFAULT));

status = OCIStmtExecute(mysvchp, stmthp_drop, myerrhp, 1, 0, NULL,

NULL,OCI_DEFAULT);

printf("drop table t1(old) suc osuc oablet1(o""")

� �U �
 �� �G �U  mdr,ξ),ξ
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2) Ї ᾨⅎ ῴⅎ ɼ

3) үⅎ Ғ 2~3TBЇ Ғ 2TBɼ

4) ꜙ Ғ 6~9TBЇ Ғ 6TBɼ

5) үⅎ Ғ 1ֽ ɼ

6) үⅎ Ғ 2 Ҍ ɼ

7) ῗ Ѓ JOINɻ Є ⅎ Їᶡ

Ӏ Їᶕ ⅎ Їᶕ

ү ⅎ ҏЇ⁯ ⅎ ῗ ɼ

8) ᾭ ⅎ ҲЇ ҿⅎ Ї

ꜘⅎ Їᶕ ⅎ ҅ Ї ≡

үⅎ ≡ ɼ

9) ⅎ Ї ᶕ Ҳ₴ԓ ֙ Ї ⅎ ɼ

ⅎ үⅎ Ї HASH ⅎ ɼ

10)ᾨⅎ ῴⅎ Ї Ї ᾨⅎ ῴⅎ

ɼᶕ ᴓɻ ᴓ ⅎ Ї ⅎ ҏ

ⅎ └ үⅎ ɼ

3.3.2. ⅎ Ӏ

ҿԋ ⅎ Ї ꜠ⅎ Ӑ╦Ї ᵩ

Ӑ ῗ ῗ ɼה ᵩῗ Ҳ ҟꜙ ⅎ Ӏ Ї ⅎҿ

Ѓ ɻ ɻ Єɻ ⅎ Ӏ Їᶕ ⅎ
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Їװ ⅎ ᵲҿⅎ ɼ ү Ҳⅎ Ӏ ┼

ῚҲ҅үӀ ҿӀЇ Ӏ ҿ ꜡Ѓ3~5 үЄ ɼ

13 ⅎ Ӏ

1) ⅎ Ӏ ЇҒⅎ ɼ

2) ғָӀ Ї RANGE ⅎ Ї └

ЇḦ ⅎ ɼ HASH

RANGE ⅎ ɼ

3) ɻ ɻ ῗ Ї HASH RANGE

ⅎ ɼ

4) Ӏ ЇҟꜙӀ HASH RANGE ⅎ ɼ

RANGE ⅎ ɼ

5) ԐᴌӀ Їҟꜙ HASH RANGE ⅎ ɼ

RANGE ⅎ ɼ ⅎ ҏЇ Ԑᴌ

ῴ ⅎ ɼ
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6) Ӏ Ї RANGE ⅎ ɼ

3.3.3. SQL

GoldenDB ⅎ ԓ Ї

꜠ SQL ⅎ Ї ῗ Ίᵩ ԓ үⅎ װ

ⅎ ᵣ ɼ

Ґ ₉ү῝ SQL GoldenDB ᵫ ꜠ SQL װ

ⅎ ɻ ῗ Ї Ḫ Ḫ Ї DDL

ҐЕ

# Ḫ employeesЇ ꜠ hash ⅎ

Create Table: CREATE TABLE `employees` (

`id` int NOT NULL,

`name` varchar(50) DEFAULT NULL,

`age` int DEFAULT NULL,

`salary` float DEFAULT NULL,

PRIMARY KEY (`id`)

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin

DISTRIBUTED BY HASH(`id`)(g1,g2)

# Ї ꜠ hash ⅎ

Create Table: CREATE TABLE `sales` (

`emp_id` int DEFAULT NULL,

`sal_recid` int NOT NULL,
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ҏ ҩү῝ SQL װ Їҟꜙᶽ SQL

ҲҒ ῗ Ίᵩ ᵲ ⅎ Ḫ װ ⅎ Ї ῗ ҟꜙ

Ї Їҿ SQL ⁯ Ғ ⅎ ᵲЇ

ⅎ ᾥⅎ ɼ

3.3.4. Ԑꜙ ┼

ⅎ ҐԐꜙ ┼ ᴶ Ҳ ҅ Ї Ὺ

Ḧ Ԑꜙ ACID Ї ῗ ⅎ Ὺ Ԑꜙ ┼ ɼ

Ԑꜙ ┼῝ ҐЕ

function PREPARE_statements()

if not sysbench.opt.skip_trx then

PREPARE_begin()
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PREPARE_commit()

end

end

function event()

local src = sysbench.rand.uniform(1, sysbench.opt.table_size)

local dest = sysbench.rand.uniform(1, sysbench.opt.table_size)

if not sysbench.opt.skip_trx then

begin() // Ԑꜙ

end

con:query(string.format("select * from zh_fock.account where accno =

'%d'",src))

con:query(string.format("select * from zh_fock.account where accno =

'%d'",dest))

//A ₴

con:query(string.format("update zh_fock.account set realtimeremain =

realtimeremain - 0.01 where accno = '%d'",src))

//B ῇ

con:query(string.format("update zh_fock.account set realtimeremain =

realtimeremain + 0.01 where accno = '%d'",dest))

con:query(string.format("insert into

journal(flowno,flowdate,amount,debitacc,creditacc)

values(null,now(),0.01,'%d','%d')",src,dest))
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if not sysbench.opt.skip_trx then

commit() //Ԑꜙ ֢Ї Ԑꜙ

end

end

3.4. ֢

3.4.1.

ᴮ SQLЇ ɼ װ Ґ Е

1. ɼ ᵆ₴ Ҳᵲҿ ᴌ₴

, ҏ Ї Ґװ ∑:

1) , ∆ Ғ ẅ

ⅎ ɼ , , ҿ ɼ

OLTP Ҳ, ԓ 100%ɼ

2) ⅎ , Ҳ,ү⌡ ẅ ⅎ

Ὶ ẅ ⅎ ,

,

)

ᵆ

) Ґ

0
)
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2) ᴌ, ∆ Ғ ,ᵜ ∆ ,

ɼ

3. ᶕ ɼ

1) Ί ɻᶕ ẅ N

ᶽɼ

2) Ί ҅ ҙ (>ɻ<ɻ>=ɻ<=ɻBETWEEN...AND)

ᶽ

3) ∆ ẅ ᴌ∆ ᶕ ᾭ ɼ

4. TEXTɻBLOB VARCHARЇ ᶕ ╦ ɼ ԓ BLOBɻ

TEXTЇ VARCHAR ∆Їҿ ᴂ ╦₉ү ɼ

5. ᶕ Ὴ ɼῊ װ ᴌҲ

ⅎ ɼ where ᴌҲҒ ⅎ Ї where

Ҳ ₴ ү ֙ ᵲҿῊ Ὴ Ї Ὴ

װ ᵣ ⅎ Ї ᾭ ɼ װ Ґ₉ ∕ Ὴ

Е
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col_name column_definition

GLOBAL [UNIQUE] INDEX

[index_name] [index_type] (index_col_name,...)

[index_option] ...

2) ῴ∕ golbal index

CREATE GLOBAL INDEX index_name

ON tbl_name (index_col_name,...)

| CREATE GLOBAL UNIQUE INDEX index_name

ON tbl_name (index_col_name,...)

index_col_name:

col_name [(length)]

3) alter table add global index Ὴ

ALTER TABLE tbl_name

ADD GLOBAL [UNIQUE] INDEX [index_name]

(index_col_name,...)

index_col_name:

col_name [(length)]

3.4.2. ᶕ ⅎ

GoldenDB ⅎ Їҙ үⅎ װ Ғ ⅎ Їⅎ

Ӏ ԓ Ґ : үb

b ׳℅ bb

>žA" �B�H +
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14 explain ᶡ

15 ᶡ( )

ᴮ Е sales ⅎ Ї ҐЕ

//sales √ װ hash ⅎ

Create Table: CREATE TABLE `sales` (

`emp_id` int DEFAULT NULL,

`sal_recid` varchar(50) NOT NULL,--

`prod_id` varchar(20) NOT NULL,

`sal_date` date DEFAULT NULL,

`sal_amt` float DEFAULT NULL,

PRIMARY KEY (`sal_recid`)

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_bin

DISTRIBUTED BY HASH(`emp_id`)(g1,g2)
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ῴ Ї ↔ ҐЇ ⅎ Ґ Ї

16 explain ᶡ(ᴮ )

ҐЇ

17 ᶡ(ᴮ )

3.4.4.

ᶕ

SQL Ї ה ꜙ ҅ ₴ Ὺ

Ҳ

Ї ᴰ₴ ɼ װ

Ї ה ꜙ ᴓ Ї └ Ї ᾭ

Ї װ Ґ Е

1. statement Ґװ Ї

setResultSetType(ResultSet.TYPE_FORWARD_ONLY);
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System.out.println(rs.getString("job") + "\t" +

rs.getString("ename"));

}

} catch (SQLException e) { e.printStackTrace(); }

finally { //

DBUtils.close(rs);

DBUtils.close(ps);

DBUtils.close(conn);

}

}

3.5.

GoldenDB AP ῇ MPP ᴌЇ װ Ї

MPP ᾥⅎ⌐ Ҳ ꜙ CPU װ Ὺ Ї

ⅎ ɼ ≡ ҟꜙ OLAP SQL Ї ⅎ

Ї Ὶ ɻ ⅎ OLAP ᴑꜙЇ ⅎ

ɼ

18 MPP ᴌ SQL
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װ Ґ MPP ᴌꜗ

#ḷ proxy.ini

conn_instance_for_mpp=8880 # ╦

ꜙ Ї └ mpp

default_parallel_processing_mode = 1 # Ї ∑

ᶕ ӤҒᴰᶕ mpp

3.5.1. ⅎ

Limit Ґ ⅎ Ї where ᴌ ɻselect_list

∆ ҅ Ї ᾭ ᴰ Ὴ

Ї ᾭ ԑ IOɻῪ ɻ ɼ

ᴮ Е

1. ⅎ ɼ ⅎ ╦ idЇ

Ґ҅ ╦ id ᵲҿẘ ᵣ ҅ ɼ

Їⅎ ɼ

2. ₴ Ӏ ᾨ ₴ Ї Ӏ ῴ Ҳ ԑ

ɼ װ ᾭ Ầԑ Ὺ Ї⁯ ғ

Ӥ ꜘ ɼ Ґ SQL:

# SQL

Select db.table.col2 from db.table [ where condition ] [ order by xxx] limit

10000,10;

#ᴮ ҿЕ
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select id from table [ where condition ] [ order by ] limit 10000,10;

Select cols from table WHERE id in (Ń123ń,ń456ńň) ;

# ҅ ᴮ Е

SELECT

e
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FROM employees a

JOIN sales_t01 b ON a.id = b.emp_id

WHERE a.SALARY > 5000

AND b.sal_amt > 500000

AND b.sal_date BETWEEN '2023/01/01'

AND '2023/1/31' UR;//UR ҿⅎ ⌡Ї

3.6.

GoldenDB ᴶ Ҳ Ґ ⌐ᾥⅎװ ⅎ

ᴮׂשЇⅎ ᴑꜙЇᶳ ⅎ ⅎ Ї װ

ꜗ ⅎЇ үᵲҟЃ ү Є ɼⅎ ₉

ү Ӑ ╦ ᶳ ῗ Ї װ ɼ

1. ҿᾥⅎ⌐ ⅎ , ⅎ , SHOW

DISTRIBUTION

FROMʉtable _nameʊtable ⅎ Ḫ ,ῴ ү

ᶕ STORAGEDB үⅎ ɼ

2. , ᾨ Ӏ └

,

ⅎ ҏҐ , ᶕ Ӏ ᵲҿ WHERE ᴌⅎ

ɼ

ᶡ, Ӏᵩ SQL ҐЕ
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g1, g2Їg3 Ҏүⅎ ɼ

2) үⅎ (g1,g2,g3) ꜠҅ү Pod(ΐ 3ү)Ж

3) Pod ῪӀ ⅎ mb_acct Ӏ Еselect pk

from mb_acct; Ӏ ⅎ 64 ( 12 Ҍ CLIENT )Ж

4) ꜠ 64 ү work Ї ү work ҅ Еselect ...

from CIF_CLIENT iaa, MB_ACCT ia where client_no between ⅎ i;

5) , 2000

ЃPREPAREdStatement.setFetchSize(2000); ЄЖ

6) work ₴ 2000 ЇῴẦ ҅ ɻ

ᵲЇcommit Ԑꜙ ( ᵣ )Ї └ ɼ

3.7.  ⅎ

 ⅎ ᶱԋ҅ ⅎ ∑ └

ⅎ Ҳ Ӏ ЇӀ Їװ ⁯ Ӏ Ї

ᶕ ɼ

ⅎ Ғ Ї װ  ⅎ ⅎ └ Ї

Е ɻ ɼ ᶡ Е

1) ᶡҏ Ї ЕҒ  ⅎ Ѓ

Єɻ ɻ ЇῚҲ Ж

2) ⌡  ⅎ Ї sql Ҳ hint ɼhint
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READMASTERɻREADBALANCEɻREADSLAVEɼ

ЕӀ DB ẅ Ғ  ⅎ ɼ

GoldenDB�* �T �T��

�,�HW �R �O�©�< /ñ �>�$�, �, C»�=EɻEɻⅎɼɻɻRɻⅎɻ ⅎN ⅎɻɻⅎɼ
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ҟꜙ ӎɼ ∑ҏ װ ҿ‼, װ ⅎῗ

ɼ װ ЇҒ :

1Є ņ_histņᵲҿװ ɼ

ɼ�’�> °É°אhҢװ°op ᵲҿ
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ņ
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Ԃ
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3.9.3. ῇ

ῇ, ᶕ үẅ INSERT ɼ ᶕ ⅎ

INSERT ҅ ‟Ґ ῇ ₉Ṗ ⌡Ї ⁯

SQL ᵲ, ҅ ῇ ᵲЇ

װ ⁯ ᴶ IOɼᴮ ᶡЕ

insert into tablename values(1.2),(2,3),(3 4)

3.9.4. ᶕ Ԑꜙ

, ᾭ Ԑꜙ, ᾭӀה Ї

ᵣЇ ֢ Ї үԐꜙꜙҒ 1GЃΊᵩ

‟ Єɼ

3.9.5. ֢ SQL ᶕ Ὴ

Е ԓ ֢ ,҅ ,

ᴮ ֢ ɼ ↔ Ὴ , ,

IOɼ , ,

ԓ 1 ɼᴮ Е ꜘ ԓ ᴌ ɼ

3.9.6. ₴ ∆, ᶕ SELECT *

ᶕ ᾭᶕ select *, Ίᵩ

ɼ ᶕ select * ₴Ὴ ∆, Ґ:ᴰ CPUɻIOɻ



68

Ὺ Ж └∆Ḫ ЖB ᶕ Ж

ᴰ ɼ   :

select c1,c2,c3 from t1;

Ғ   :

select * from t1;

3.9.7. ֢ SQL ᶕ Ὴ

Е ԓ ֢ Ї҅ Ї ᴮ

֢ ɼ ↔ Ὴ Ї ЇῊ

IOɼ Ї Ї

ԓ 1000 ɼᴮ Е ɼ

3.9.8. ∆ᶕ ⃰

SQL ᶡЇ card_detail (ac,s
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3.9.9. ᶕ ╦ ╦

ᶕ LIKE ῗ Ї ҷ ҅ү

ҿņ%ņ,Ғ ɼ ņ%ņҒ ҅үᵣ , ɼ SQL

ᶡЇ ᾭᶕ Е

select id,val from table where val like Ń%nameń;

ᴮ SOL ᶡЇ ᶕװ % Е

select id,val from table where val like Ńname%ń;

3.9.10. ⅎ

ⅎ ᴰ ,ᶕ Ғ ,Ὶ

Ԑ Ґ:1Є⁯ ᶕ order byɻgroup by distinct , ҟꜙ

Ї⁯ ᵲЇ └ Ҳ Ж2Єorder

byɻgroup byɻdistinct ֙ SQL ⌐ ₴

ɼᶡ where a=1 order by b, ⌐װ (a,b) ᾭ Ж3Є

ԋ order byɻgroup byɻ distinct ֙ Їwhere ᴌ
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, ҅ ɼ ῗ ᴌ≡ ῗ Ғ ,

└ , ҿ ,

Ҳ , ל ɼ ҩ ⅎ ҙ ⅎ ẅ

ᴌ, JOIN Ґװ └ ү ⅎ ҏ ɼ

ᴮ Е , JOIN Ґ └

"א �< B- �¦ M” 
> *< (} Kd $J �? ?ú �
��

�L .f �� B� �a �š M” �? �Ê �¦ �¤Kd �J �? �< Kd A× 1Í �>�} �} �t �} 1Í �>�{ �Þ �L JÄ H­ D6 Eý � �Š �{ Aí �T 5� �Ô LñV �,

��

�< �L �— �,

��

� �” �� F� �Û �× 1Í �>�N 	L 1Í �>�¦ �¤�f �¿ �< �¡ �� �h � 5� �Ô LñV �,1• �r�J F �,/pV �,�s �s �— �,B- �J H­ D[ !\ Fº

����

!\


& �5& �æ �…y �P �× 1Í �>

��

��H �,�R �,�,�R �U�D �E �� �,�— �,�

����[ !\

�,

�( �,�R

�,

�5�D �E ��

�,

�+ �,�R �, �L �D �\ �J �,�, �� ��y�,�, �,�,

�,

�, �8 �, �,�R �, �L �D �\ �J �,� V�� ��y�,�, �,�, �s �, ��
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4.

4.1. ᵆ

4.1.1. ῡ ᵆ

GoldenDB ᶱ҅ ῡ ⅎ Ί Ї ᵆЇ

Їװ ᵆҎ ᴑꜙЇװ Ї Ғ

SQL Ї └ Ὴ SQL ῡ ᵆⅎ ῡ ɼ

21 CACtool ᵆꜗ

GoldenDB CACtoolЃ ᵆ ΊЄ Ḫ ɻⅎ Ї

ᵆ ɻGoldenDB ῡ װ‟ └ GoldenDB

ᴍש Ѓ ῡ / ɻ ᴍש Єɼ

CACtool ddl/dml/dql/ Ḫ ⅎ Ї

( )ɻ ∆ɻ⃰ ɻ Ỵ ɻ ӎ װ SQL

ῡ ⅎ Ї Ὺ ∑ ꜠ DDL Ї SQL ɻ

ᴑЇ Ї ᴑװ

ᴑװװ ꜙ

װ

SQLῡ

Ỵ ῡ ⅎ װ

װװ
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ᵤ ɼ

3) ғ ҟꜙ Ї ֙ ׃ Ї ֙

Ѓ Їtmp ЄЇ ֙ Ї

ɼ

4) ɻ Ж

5) Ї Ḧ ╦ Ḧ ɼ

6)
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4.2.2.

Ḧ ҩ Ὴ + + Ї

ҏ Ї̔ ҟꜙ Їԑ ᴰ

Ԑᴌ ↔ ɼ

֢ Ẩ ⅎ Ї Ї Ὴ

+ ЇῊ Ї װ

װ╦ Ѓ Є Ғ ֢ ‟Ґ ЇӐ

Ί Ї ┼

Ї ֢ Ї ◙ ҏ Ї

ЇЇ

̈́╦ Ԋ ᴰ єɼ
4.242.

̈́ ɼ
�µ

L*�0

>‚ �¦ �¤ E÷ !“ ���F 01


Ô�F�¦ $��l $�

5/�F 
% ��

№ ҏɼ
Є�µ

�l $Æ�� �I

�§�¦��y

C[ �>��

������ @�

����

�ž H�

�¤ EB !› �� LŠ�¦	¼F3
% ��Ԋ
ר

Ї

6Š�¤�, >‚Eý �¦ H� E÷ 01

Ї

┼ Їװ┼Ї���¦��yF3 �v�� ? ,º �, L*!› 
D	¼F3?·
�¸ ,1 �, F��<�¦0¦ H¤ E÷ 
% ��

ɼᴰ
�µ

�¦

�¦ �¤ E÷ �, �v KµL* 5�

��

��

!› 
D
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4) Ὴ Ї ⅎ ∑Ї ⅎ ɼ

2.

Ὴ Ї ғӀ ἥ 100%҅

ῴ ЇӀ ֥ ֥

ɼ ᴌɼ Е

1) Ї Ӏ ἥ ꜠ Ї Ґ Ӏ

ɻ ᵲ ҿ INSERTɻUPDATEɻDELETE

GoldenDB SQL Ї ֙ SQL Ї

└Ӏ ғ GoldenDB Ḧ ҅ ɼ

2) Ї ꜗ ғ ꜠Ї ᴰ Ї

└ ẅ ∑ └ ẅЃ װ ЄЇ∑ ҅ү

ɼ ғ Ї

ҏ҅ Ғҏ

3) ᵲ Ї 30 ⅎ ҅

ЇӀ Ὺ ᵲ Ѓ

INSERT UPDATE DELETE Є ғӀ ֥ҏ ֥ ᵲ

Ї Ї SQL ғ ᵲ ɼ
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ꜙ ᴌꜘ ɼ Ї

raid Ї ᶡ ᵲɼ

SLOTH GoldenDB Ж

GoldenDB DDL Oracle ֥ DDLɼ

4.4.2.

Ӏ Е

◙ ↔ ‼ Ж

‼ Ж

◙ ₴ ᴮ ◙ Ж

◙ ғ ᵣ

◙ Ҳ └ ‟Ї ᾥ

Ї oz

le

ЕEý .æ �q 5	  W �� �' �/
^ �P
�6

�� Eý � �ï �¨ �v �ó �ó 015	  W �� %J 4ù
: -$ �� ���7 �+��� �R�],º �Æ

�* �R �O �G �H �Q �' �%

01

�6

�� �¨ �� �� ë�� �o �? ,º �É á� �' �/�' �/ 
C �R �/�' �/ �R �¸ #�� �R€^ 
: eS1 �f E¤ dq

DL

á› �R

DL

åN ��� #�� •C åN
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5.1.

insight ҏЇ ‟ Ї

Ґ ᴌ ɻ ɻ ᶕ ‟ɻⅎ Ӏ

┼ ‟ɻ Ḫ ɼ Е

 [ ]Ї ῇ ∆ Ї └ ү ɻ

Ḫ Ї └ Ḫ ɻ Ḫ Ḫ Ж

҅үⅎ ҐӀ Ӑ ẅ Ж

2222i

ⵁ ẅ Е ᴌ�, G�-A �� >‚ 5Ú �¦�> 	ø


4 ������ �¦ÀBs

�� �L �¦3� ,º �0
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37 GoldenDB ᴓᴑꜙ

 ₵ ᴓ Ї ῇ ҟ └ ⅎ

38 GoldenDB ᴓᴑꜙ

 ᴓᴑꜙ Ї ᴓ ₵ ᶽ ᴑꜙ Ї ῇᴑꜙ

Ї ᴓ Ḫ

39 ᴓᴑꜙ

 ᴑꜙЇӀ ∕ ᴑꜙɻ ɻ ᴑ

ꜙɼ [ ]Ї ᶽ ᶡ ҲЇ ₵ ᶡЇ ῇ ᶡḪ

Ї⅓ └[ ᴓ Ŭ ]
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40 GoldenDB

 ₵ Ї ₴ ᴑꜙ Ї ῇ Їװⅎ

ҿᶡЇ Ґ

15

Binlog ᴓ Binlog ᴌ ᴓ ɼ

҅ ҅ ᴓ

Ԑꜙɼ

41 ∕ ᴑꜙ
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 ₵Ґ҅ Ї ῇ ᴓ ᴌ Ї ᴓ

ᴓ ᴌ Ї ᴓᴑꜙ֥

ᴌ

42 ᴓ ᴌ

 ᴓ ᴌЇ ₵Ґ҅ Ї ῇ ɼ

Ї ₵ Ї ᴑꜙ

43

 └ ᴑꜙװ ᴑꜙ
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46 DN

 ₵ Ї ᴌЃ Е ᶡɻⅎ ɻ ɻԐꜙ

IDɻGTM GTIDɻSQL ɻDN IDɻ IDЄЇῚҲ ᶡɻⅎ ɻ

ɼ

47 ῇ ᴌ

 ᴌЇ ₵ Ї ₵∆ ᶽҎ Ї

Ḫ ɼ
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48 Ḫ

 ₵ ҏ Ї Ḫ

49 ῗ Ḫ

 ⅎ ɼ [ Ŭ Ŭ Ŭⅎ

]Ї ῇⅎ
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50 ⅎ

 ₵ Ї ᴌЃ ЕUUIDɻinnerindexЃ

Єɻ ɻGroupɻDNɻ ɻ gtidɻ gtidɻ

ɻ Ԑꜙ IDЄ

51 ῇ ᴌ

 ᴌЇ ₵ Ї ₵∆ ᶽҎ Ї ⅎ

Ḫ

52

 ɼ [ Ŭ Ŭ ]Ї ῇ
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ү ɼ

 SQL ɼשׂ [ Ŭ Ŭ ⅎ ]Ї

ῇ ⅎ

55 GoldenDB ⅎ

 ⅎ Ї ҏ Ї Ὺ

ɼ ꜠ ӎ ҅ ЇӤ 1 / / Ї

1
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56 SQL שׂ

 ⅎ ҏ SQL ⅎ שׂ Їװ ҿᶡЇ

Ґ∆ ᵲ

16 ᵲ

Ӎ

CN SQL ⅎ שׂ ҏ Ҳ ɼ

╔ Ḫ Ẩ ҏЇ ₵

╔ SQL ɼ

Ґ ₵ Ґ ɼ

 ⅎ SQL ɼ [ Ŭ Ŭ ⅎ ]Ї

ῇ ⅎ Ї Ґ װ └ SQL

57 SQL

 SQL Ї ₵ ᶽ Ї ῇ Ї

SQL
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58 SQL

 ₵ ⅎ Ґ ᵩ Ї ᴌ

Ḫ Ї ₵ SQL Ї ⅎ₴ SQL

Ḫ

59 ⅎ Ḫ

5.7.

insight ᶱԋ ꜡ Ї
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 Ԑꜙⅎ ɼᶕ Ԑꜙⅎ ꜗ Ї

ᴰ Ḫ Ї ҙ Ԑꜙ ᶱԋ ꜗ ɼ

[ Ŭ Ŭ Ԑꜙⅎ ]Ї ῇ Ԑꜙⅎ

64 ᴌ Ԑꜙ

 ᶡ Ї ῇԐꜙ ẅЇ ₵ ɼ

ꜗ ꜡ ᵣ└ ẅ Ԑꜙ

 ₵ Ԑꜙ∆ ∆ Ї

 ԓ ₴ Ԑꜙ

䇗 Ӂ�ӅⲺ 䗽 ࣗ�J�z ꜙ�J�z Ї ᶱ

� € M˜&ï A× 1Í 5	 �•�×
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 ⅎ Ԑꜙ GTID “ ⅎ ɼ ⅎ GTID “ Їҟꜙ

Ґ Їinsight ᶱԋⅎ GTID “ ⅎ ꜗ Ї ꜡

ⅎ Ḉ ⅎ Ԑꜙ“ ᶡғ װЇשׂ “ Ԑ

ꜙғ “ Ԑꜙ Ḫ ɼ [ Ŭ ŬGTID “ ⅎ ]Ї

ῇ GTID “ ⅎ

66 GTID “ ⅎ

 ɻ װ Ї ₵ Ї

Ὺ GTID “ ɼשׂ ꜠ ӎ ҅ ЇӤ

1 / / Ї 1
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 Ẩ “ SQL ҏЇ װ ⅎ GTID “ Ίᵩ

“ SQL

68 GTID “ ῗ SQL

 ₵ ᶽⅎ Ї ⅎ ₵ װ Ίᵩ

SQL ғ “ SQL Ḫ
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ҟꜙ ᶽ Ὴ ‟Ї װ ҟꜙ

ᵲҿ ᴌЇӤ Ὶ └ SQL ᵲҿ

ᴌ

71 Ὴ ∆

 ₵ ᶽ CN ᶕ ‟ [ Ŭ Ŭ ]

 ₵ ᶽ Ҏ Ї ɼ װ └ sql

Ὴ ⅎ ЃSQL ɻ ɻSQL ῗḪ ЄЇ

ῴ ₵ Ҳ Ҏ Ї Їװ

Ї

Ї
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72 Ὴ ∆

 ₵ҏ Ҳ DN Ї SQL DN ҏ ‟Ї
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75 Ίᵩ
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 TOP SQL ɼTOP SQL Ҳ ҅ү Ї

insight ᴰ ҟꜙ ‟ Ї
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ῗ ꜙɻ ꜙ Ὺ Ї

Ї ꜙ Ὴ ɼ

6.1.1. GoldenDB ∆

ҟꜙ ꜙ Ὺ ꜙ Ї Ї׃ ԝ

Ї ᶕ └ ꜙ Ї ꜙ ҏῗ Ї Ὺ ꜙ

Ὴ ɼ

GoldenDB ꜙ ∆ ҐЕ
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TCP/IP 3306 ,
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TCP/IP 5018Ї

5600Ї

6151-6200Ї

Ї

TCP/IP 21/22Ї
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5012Ї

5518Ї

8021Ї
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17 GoldenDB ∆

6.2. Ӏ Ὴ

/ Ӏ Їɟ root Ї װ Ҙ Ӏ

16313Ї

6251-6300Ї

TCP/IP 21/22Ї

5010Ї

5600Ї

8021Ї

16313

6026-6030Ї

8501-8600Ї

GTM ,

GTM,

HTTP 8444 Insight

TCP/IP 3309 ЃRDBЄ

TCP/IP 5004, 6406-6410 ЃMDSЄ ,

GTM,

,

TCP/IP 5006, 6006-6010 ЃPMЄ ,

TCP/IP 5008Ї6016-6020 ЃCMЄ ,
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ɼ ᶕ root ЃGoldenDB

ᶕ └ root ЄЇ Ҙ Ї

ɼ

GoldenDB ᴌ Ӏ ҏ∕ Ї ҅

Ї Ҙ ɼ

6.3. Ὴ

↔ⅎЇ׃ ,҅

ɻ Ї ɼGoldenDB

ɻ Ї ⅎ Ὴ ┼ɼ

 Е ∕ ɻ ԍ ЇҒΊ

∩ ɼ

 Е Ї ∩ ЇҒ

Ί ɼ

GRANT/REVOKE ת Ї Е

GRANT UPDATE, DELETE, INSERT, SELECT on app_xxx_1 TO app_user1;

REVOKE UPDATE, DELETE, INSERT, SELECT on app_xxx_2 FROM app_user1ɼ

6.4. ᴶ ꜘ

ᴶ ꜘ Ї ᾭ ꜙ ᶕ ᴶ Ї
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⁯ ₵ ɼ ꜘ Ї ꜙ ӫ ,

ת jdbc ῗ ɼ

6.4.1. ᶕ mysql ssl GoldenDB

mysql --ssl-ca="/home/cert/ca.pem" --ssl-cert="/home/cert/client-cert.pem"

--ssl-key="/home/cert/client-key.pem" -h[GoldenDB ꜙ IP] -uroot -p123456

-P1111

ῚҲ ҿ ᶕ Ίᵩ Ї ca.pem

ᴌᵣ Їclient-cert.pem ᴌᵣ Їclient-key.pem ᴌᵣ Ї

ipЇ Ї Ї ɼ

6.4.2. ᶕ jdbc ssl GoldenDB

1. truststore ᴌ

keytool -import -alias mysqlServerCACert -file ca.pem -keystore

truststore

ῇ

ῇ y truststore ᴌ

truststore ᴌ ┼└

2.

Pq
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BЄ SQL TOPnɼ SQL ɻ ɻ ɻ

Ḫ Ї ԓ ∑ ₴ᴮ Ї

Ґ ῗḪ ҟꜙ ᴮ Ї װ

ῗ SQL ↔Ї SQL ₴ᴮ ɼ

CЄSQL ᴮ ɼ ԓᴮ ⅎ ɻ Ḫ Їᴮ ∑

ⅎ Ї ⌡ ᴮ SQLЇ ₴ᴮ ɼᶡ Е ⌡Ὴ ɻ

ɻ ɻ ᵜ Ї ꜘ ⅎ (

ɻ ⅎ ) ɼ

DЄⅎ SQL ɼ ԓ ⅎ ∑ SQL Ї ₴

ⅎ ∑ ɼᶡ Е ԓ SQL ₴ ῗ Їҙ

ᵤЇ≡ ҿ ῝ Ї ҿ ┼ ɼ Ґ

SQLЇᵜҒ Ὴ ꜠ᴮ ῗ Ї ₴Ґ ᴮ  

ɼ

SQL ɼ ∑Ї ∑

SQL Їᶡ DROPɻALTERɻTRUANCATEɻDELETEɻGRANTɻREVOKE Ї

∑ └ ɼ SQL Ḫ ɼ

7. GoldenDB ᴮ

7.1. ⅎ

ᶱҟꜙ └ װ GoldenDB
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2. ꜘ└/etc/sysctl.conf ҲЇ sysctl -p ᶕ Ї ӊ

CPU ԓ

[root@10 ~]# tuned-adm active

Current active profile: throughput-performance

[root@10 ~]# tuned-adm profile throughput-performance

CPU ᴌḪ

cat /proc/cpuinfo | grep 'physical id' | sort | uniq | wc -lЃcpu ү Є

cat /proc/cpuinfo | grep 'cpu cores' | sort | uniqЃcpu Є

cat /proc/cpuinfo | grep 'processor' | sort | uniq | wc -lЃ cpuЄ

cat /proc/cpuinfo | grep 'model name' | sort | uniq(cpu )

ᶕ lscpu ɼת

2. Ὺ

NUMA

numactl --hardware ҅ Ὺ

ҿ NUMA Ὺ ⅎ ᴮᾨ CPU Ὺ Ҳ

ⅎ ЇD CPU Ӑ Ὺ ⅎ Ғ Ї ү CPU Ὺ Ғ

Їᴰ swap ֥ Ї Ғ ה ⅎ Ὺ ɼ swap

insanity ɼ҅ BIOS Ҳ ῗ numaɼ

irqbalance

service irqbalance status

irqbalance ԓᴮ Ҳ ⅎ Ї ꜠ irqbalance ꜙ Їirqbalance ᴰ

Ҳ ⅎ ү CPU core.
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vm.min_free_kbytes vm.swappiness

[root@10 ~]# echo vm.min_free_kbytes=4194304 >> /etc/sysctl.conf (

ԓ 128G Ὺ )

[root@10 ~]# echo vm.swappiness=0 >> /etc/sysctl.conf

[root@10 ~]# sysctl -p

ῗ swap

[root@10 ~]# echo 3 > /proc/sys/vm/drop_caches

overcommit_memoryЃῪ ⅎ Є

[root@10 ~]# cat /proc/sys/vm/overcommit_memory

҅ 0Ї1Ї2 Ҏ

3.

io Ѓiops Єɼ

[root@10 ~]# fio -ioengine=libaio -bs=4k -direct=1 -thread

-rw=randwrite -filename=/home/fio_test -name="BS 4k rand write" -iodepth=16

-runtime=60 -size=5G
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Їᵜ ԓ SSD

ᴰ  
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ⅎ ỴЇ ┼ ɼ ⅎҒ

≡ Ї ᴌ ≡ ɼ

4. ῗ Ї ⅎ ỴЇ ⅎ ⅎ

Їῗ ⅎ ɼ

7.4. SQL ᴮ

SQL ᴮӀ ה Ґ₉ ῇ Е

1. ᴮ Ї∕ Ї ש ∆ ɼ

2. ᵲ ⅎ ɼ

3. ᴍḷ Ї ҿ in/not in/exists/not exists ᴍ ҿ

inner join/left join

1) exists/not exists ᴮ Ӄᶡ

select * from t1 where exists (select id from t2 where t1.id = t2.id);

ҏ  ҿЕ





137

3 Ї12 ᴓ┼ ҟꜙ ῇ 8 Ї Ḫ ҟꜙ ῇ 5

Ї   ҟꜙ 10 ,Ὶלῗ ҟꜙ 20 ɼ╦ 10

║῎ ῇ 4 ɼ

GoldenDB ҟ ᵩ ᶡ ɻ ɻ ᴓ┼ ɻ

 Ḫ ɻ   Ὴ ∆ ɻ ║֢ ɻ║ Ḧ ɼ

8.1. ҟꜙ

ᾨ ԓ2021 12 2022 12 ҩ

῍ ֥Ї ԓ 2023 11 18 ᵩ ֥Ї ҟ ү

Ӏ ҟꜙⅎ ɼ 4 GoldenDB Ї

8 ֽ Ї21 ֽ Ї 2 4AZ Ї Ⱶ ҅

Ї Ҍ TPSЇ └ ֢ ҿ 53msɼ ҲЇ

Ὺ ⅎ Ԑꜙ GoldenDB ”Ї ” ⅎ

ԐꜙЇ ԋ ᶽ Ⱶɼ

8.2. ҲḪ ҟꜙ

2014 ЇGoldenDB ᾨ ҲḪ   ɻ ҟ ɻ

҅ ⅎ үҟꜙ ֥ɼ Ὴ ЇGoldenDB ԓ 2019

10 Ḫ ֥Ї 1.1 ֽ Ї ֢ 36msɼ2020

5 ꜙ ֥Ї א 3 Ї 6 ү 9,Ї
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֢ Ғ ᶕ Ї 30%ɼ ЇGoldenDB Ӥ Ҳ

ᴌ ɻ ῎ ECIF ҅ Ὶ ᵯ ԑ ɻҎ Ҳ Ї

50 ֥ɼ

8.6. ԝ ҟꜙ

2023 3 Ї ԝ ԓ GoldenDB ֥Ї Ҳ

Ї ҟꜙ ɼ 5000 Ҍ ɻ 3000TPSɼΊ

ⱵЇ ҟꜙ ɼ

8.7. ש҅ ֢

2022 8 Ї ᵤש҅ ֢ ԓ GoldenDB

֥Ї ҿҟ ү ║ ҟ ҟꜙⅎ ᶡɼ HTAP

ⱵЇ ”║ SQL Ж ῇ Е

ҏ ɼ 5000wЇ Ҳ֢  ῇ 60w /sЇ

ҏ  ῇ 792w /sɼ
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