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#OSS-DBÂ

· NGN-SF ṇ

·VMware ṇṕ"VCI Special Award 2018" Ṗ

· ḲOSS-DB VMware ṇ

·2012 6 OSS-DB Gold 

· פּ ḲPostgreSQL ṇ צּ ︡ ḵ
ṕ ︡ ḭ ךּ שּךּ צּ ṏṏṖצּ︣

Â NGN -SF https://www.ngn -sf.co.jp/

·JR ḱ ṡ Ṣּפ 5 IT

·LPI-Japan ṕOSS-DB LinuCḭOPCELṖ

·OSS-DB LinuC ḭVMware ḱCisco ṇ
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#OSS-DB

ṇ

ÂOSS-DB Silver ṇ

9/23 Ṍ9/25

11/4 Ṍ11/6

12/2 Ṍ12/4

2/8Ṍ2/10

Å ẓ https://www.ngn -sf.co.jp/course/ossdb01/

ÂOSS-DB Gold ṇ

10/20 Ṍ10/22

2/24 Ṍ2/26

Å ẓ https://www.ngn -sf.co.jp/course/ossdb02/
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#OSS-DB

OSS-DBṊ ṇ ṇ ṇ ṇ

ÂOSS-DB
ṇ ṇ ṇ ṇ ṡPostgreSQLṢ כֿלּ צּ קּ

︣Ḯ Ṅ PostgreSQL צּ OSS-DB
כֿ ḭ ṇ צּ ︣Ḯ

VOSS-DB Gold צּ קּ
PostgreSQL ךּ ךּ ḭ ṇ ṇ ḭפּ ṇ

ṇ ṇ נּ כֿ צּ קּ ︣

VOSS-DB Silver צּ קּ
PostgreSQL ךּ ḭ ṇ ṇ צּ נּ
︡ צּ קּ ︣

V ṇ PostgreSQL 11
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#OSS-DB

ṇ

PostgreSQL VACUUM ANALYZE

ḱOSS-DB

ṡOSS-DB Silver Ṣ

https://oss -db.jp/outline/silver
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#OSS-DB

כֿ

ÂPostgreSQL ṇ 11

· ṇ ḭ ṇ 11

Â Ḳ ṇ כֿ

· PostgreSQL ṇ ṡPostgreSQL Ṣ
https://www.postgresql.jp/document/11/html/index.html

ṇ
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#OSS-DB1. VACUUM

2. ANALYZE

3. VACUUM
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#OSS-DB

VACUUM ḲPostgreSQL ṇ 1

Â ṇ ṇ Ḳ

Â1 Ṭ1 ṇ

·1 לּ

ẑ קּ ךּ לּ ḭ
"TOAST" לּךּ

Â1 Ṭ1

· צּ קּ שּ ḭ
שּ︡ ︣



9© LPI-Japan  all rights reserved.

#OSS-DB

VACUUM ḲPostgreSQL ṇ 2

ṇ 1Ḳ

8KB

8KB

8KB

ṏ
ṏ

8KB

ṇ

ṇ צּ נּ
קּ שּ

ḭ

1 2 3

4 5

ṇ

קּ

ṇ

1

5

2

3
4

ẑ Ṭ
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#OSS-DB

VACUUM ḲPostgreSQL ṇ 3

ṇ 2Ḳ ṇ

1 2 3

4 5

ṇ

קּ

ṇ

1

5

2

3
4

6

6

7

7

פּ

ṇ
פּ
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#OSS-DB

VACUUM

ÂVACUUM Ḳ ṕֿכ ṇ Ṗ

· אל ṇ (= צּ(
ṇ צּ ︡ḭ שּ
ẓ VACUUM

ÂVACUUM ḲXID ṕẑOSS-DB Gold Ṗ

·XIDḲ ︣32bit ︡ ḭ
42 9000 ︡

· צּ ṇ / צּ

ẓ VACUUM XIDךּ ︡ ṡ ṇ Ṣ ︡ḭ
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#OSS-DB

MVCC ṇ VACUUM1

1 AAA

2 BBB

3 CCC

1 AAA

2 BBB

3 CCC

1 AAA

2 BBB

3 CCC

4 DDD

1 AAA

2 BBB

3 CCC

4 DDD

2 EEE

DELETE INSERT UPDATE

︡ וֹ ḭ
ṇ

ṇ ︡ḭ
ṇ

ÂPostgreSQL MVCC ṇ

·ṡ ￼ ︡ ḭקּףּ צּ נּ Ṣשּךּ ṇ

·DELETEḲ ︡ וֹ ḭ ṇ

·UPDATEḲDELETE + INSERT ḭךּ ṇ

· ︡ ṇ Ṭ
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#OSS-DB

MVCC ṇ VACUUM2

1 AAA

2 BBB

3 CCC

1 AAA

2 BBB

3 CCC

1 AAA

2 BBB

3 CCC

4 DDD

1 AAA

2 BBB

3 CCC

4 DDD

2 EEE

1 AAA

4 DDD

2 EEE

1 AAA

5 FFF

4 DDD

2 EEE

DELETE INSERT UPDATE VACUUM INSERT

︡
ṇ

ÂVACUUM

·VACUUMḲ אל ṇ ︡ ḭ ︣

·ṡ ︡ḭ קּ ṇ Ṣ ṇ
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#OSS-DB

2 VACUUM

VACUUM VACUUM FULL

ẓ נּ
ṇ

ṇ SHARE UPDATE EXCLUSIVE
ẑSELECTINSRTḭUPDATEḭ
DELETE

ACCESS EXCLUSIVE
ẑ ךּ︡ ḭSELECT
︣

ṇ ḭ
ךּ

ḭ צּ
שּקּ אל

ḱ Ḳ VACUUM

ḱ ṇ
טּצּ ḭ
אל

ḱ ḭ ṇ
צּ

ẓ ṇ

ḱ קּ צּ
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#OSS-DB

VACUUM ṇ

Â

·1 פֿ ︡ḭ

Â Ṭ

· פֿ ︡ḭ
קּ ṇ

Â1 ṕṬ1 Ṗֿפ

· ךּ ︡ ךּ

· ḭ ︡ ךּ
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#OSS-DB

VACUUM ṕ1/3 Ṗ

1 2 3

4 5

ṇ

קּ

ṇ
1

2

3

6

6

7

7

4

5

8KB

8KB

8KB

ṏ
ṏ

ṇ

Â ︡ḭ נּ
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#OSS-DB

VACUUM ṕ2/3 Ṗ

1

1

6

6

7

7

︣

ṇ

ṇ

קּ

ṇ

Â ︡ḭ נּ
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#OSS-DB

VACUUM ṕ3/3 Ṗ

1

6

7

ṇ
נּ קּ

1

6

7

ṇ

קּ

ṇ

Â ︡ḭ נּ
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#OSS-DB

VACUUM FULL ṇ

Â ḭ פֿ

שּ︡ ︡ḭ

ḭ ךּ פֿ

ךּ︡

ךּ פֿ
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#OSS-DB

VACUUM FULL

1

2

3

4

ṇ
Ẁ ṇ ṇ

1

2

VACUUM FULL
ṇ

VACUUM FULL
ṇ

Â ṇ ︡ḭ ṇ︡ ḭ
ṇ

· ṇ

· צּ אל ḭVACUUM FULL
צּ שּאל
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#OSS-DB

SELECT * FROM pgstattuple (' pgbench_accounts');

- [ RECORD 1 ]------ +-----------

table_len | 1342955520 ṇ ṕאלקּ Ṗ

tuple_count | 10000

tuple_len | 1210000 ṕ Ṗ

tuple_percent | 0.09 tupple_len / table_len * 100

dead_tuple_count | 6594919 ṕṬVACUUM Ṗ

dead_tuple_len | 797985199 ṕ Ṗ

dead_tuple_percent | 59.42

free_space | 452935708 קּ ṕ Ṗ

free_percent | 33.73 קּ

Âpgstattuple : ṇ

·ṡCREATE EXTENSION pgstattuple ;Ṣ ṇ

· ḭdead_tuple_percent 20%צּ VACUUM︣ קּ
Ṗ ṇ צּ 60% ḭVACUUM︣ קּ

ẑ pgstattuple OSS-DB Gold 
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#OSS-DB

VACUUM

ÂVACUUM

VACUUMṕ Ṗ

VACUUM

ÂVACUUM

· VACUUM ךּ

· VACUUM ︡ ךּ Ḳ1 1 ṇ ṇ
VACUUM

· VACUUM ︡ ךּ ḭVACUUM FULL

· ךּ ṇ ḭ וֹ
VACUUM FULL
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#OSS-DB

VACUUM 1

FULL VACUUM FULL

ANALYZE VACUUM ANALYZE 

VERBOSE

FREEZE ṇ ẑ

Â VACUUM

SQL ṡVACUUMṢ

ṡvacuumdb Ṣ

ÂVACUUM

· VACUUM ṇ ṇ ṇ

· ṇ וֹ ︣ כֿ קּ

Ṗ =# VACUUM VERBOSE table1;
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#OSS-DB

VACUUM 2

-a ṕ-- allṖ ṇ ṇ ︡

- t ṇ ṇ

- f VACUUM FULL 

-F VACUUM FREEZE 

-z VACUUM ANALYZE 

-Z ANALYZE

-v

Âvacuumdb

·VACUUM ṇ ḭ ךּ ךּ

·psql קּ
ṕ-d ṇ ṇ ḭ-p ṇ Ṗ

· ךּ ḭ

Ṗ $ vacuumdb- v - d test - db - t table1 
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#OSS-DB

VACUUM

Â ṇ VACUUM וֹ

·VACUUM ḭ I/O נּ

· ṇ אל ḭשּ ךּקּ

ẓ ḭ ṇ VACUUM וֹ קּ

Â VACUUM

· ṇ

· VACUUM ︣ ḭ

Ṗ =# BEGIN;

=# VACUUM table1;
ERROR: VACUUM cannot run inside a transaction block
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#OSS-DBÂ OSḲCentOS 7.8

ÂPostgreSQL contrib ṇ yum ṇ

· אל "postgres " ṇ PATH

ÂPostgreSQL ṇ Ḳ11.8

· ṇ 9.1 ṇ

Â ṇ ṇ ︡ḭPostgreSQL

Âdemo ṇ ṇ

Â SQL ︡ ךּ כֿ

$ initdb -- no- locale -- encoding=UTF8
$ pg_ctl start

$ createdb demo

$ ls *. sql
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#OSS-DB

VACUUM 1

ÂVACUUM demo1 ṇ

·5 INSERT ︡ ṇ

Âpsql demo ṇ ṇ ︡ḭdemo1 ṇ

Âdemo1 ṇ pgstattuple

$ psql demo
=# \ i create_demo1.sql;

=# \ i stat_demo1.sql;

demo_id memo

1 OSS-DB_1

2 OSS-DB_2

3 OSS-DB_3

4 OSS-DB_4

5 OSS-DB_5

ẑ \ i

ẓ ּפ
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#OSS-DB

VACUUM 2

ÂDELETE 1 ︡

ÂUPDATE 1 ︡

ÂINSERT 1 ︡

ÂVACUUM ︡

=# DELETE FROM demo1 WHERE demo_id = 1;
=# \ i stat_demo1.sql;

=# UPDATE demo1 SET memo = 'Silver_5' WHERE demo_id = 5;
=# \ i stat_demo1.sql;

=# INSERT into demo1 (memo) VALUES ('OSS- DB_6');
=# \ i stat_demo1.sql;

=# VACUUM VERBOSE demo1 ;
=# \ i stat_demo1.sql;
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#OSS-DB

VACUUM FULL 1

ÂVACUUM FULL demo2 ṇ

·50 INSERT︡ḭ49 9995 DELETE ︡ VACUUM

Âdemo2 ṇ

Âdemo2 ṇ pgstattuple

=# \ i create_demo2.sql;

=# \ i stat_demo2.sql;

demo_id memo

100000 OSS-DB_100000

200000 OSS-DB_200000

300000 OSS-DB_300000

400000 OSS-DB_400000

500000 OSS-DB_500000

demo2 ṇ ṇ
ṕ49 9995 קּ Ṗ

קּ

קּ

קּ

קּ

קּ
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#OSS-DB

VACUUM FULL 2

ÂUPDATE ︡

Â VACUUM ︡

Â לּ UPDATE ︡

ÂVACUUM FULL ṇ ︡

=# UPDATE demo2 SET memo = 'Silver_'|| demo_id::text ;
=# \ i stat_demo2.sql;

=# VACUUM VERBOSE demo2 ;
=# \ i stat_demo2.sql;

=# UPDATE demo2 SET memo = 'Gold_'|| demo_id::text ;
=# \ i stat_demo2.sql;

=# VACUUM FULLVERBOSE demo2 ;
=# \ i stat_demo2.sql;



31© LPI-Japan  all rights reserved.

#OSS-DB

ךּ 1לּ

לּ ḭ ךּ︡ ︣ Ḯךּאל

A. VACUUM ṇ ︣ Ḯ

B. VACUUM ANALYZE ṇ ︣ Ḯ

C. VACUUM FULL ṇ ︣ Ḯ

D. ANALYZE ṇ ︣ Ḯ

E. ￼ךּ טּ Ḯ

ḱOSS-DB ṡSilver Ṣ

https://oss -db.jp/sample/silver_management_05/87_180709

ẑֿכ OSS-DB ︣Ḯ
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#OSS-DB

ךּ 1לּ

לּ ḭ ךּ︡ ︣ Ḯךּאל

A. VACUUM ṇ ︣ Ḯ

B. VACUUM ANALYZE ṇ ︣ Ḯ

C. VACUUM FULL ṇ ︣ Ḯ

D. ANALYZE ṇ ︣ Ḯ

E. ￼ךּ טּ Ḯ

ḱOSS-DB ṡSilver Ṣ

https://oss -db.jp/sample/silver_management_05/87_180709

ẑֿכ OSS-DB ︣Ḯ
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#OSS-DB1. VACUUM

2. ANALYZE

3. VACUUM
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#OSS-DB

ANALYZE ṇ

ṇ

ṇ

ANALYZE

ÂANALYZE Ḳ ṇ

Â ṇ Ḳṡ ṇ לּ ṇ צּ אל ךּ
ḴṢפּ לּךּ צּ אל

Â ṇ צּ ṇ ṇ ךּ

ẓ SQL צּ צּ ḭPostgreSQL צּ

· ṇ ︢ ḭ ṇ צּ
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#OSS-DB

SQL

ṇ
צּ לּ

ṇ ḵ

SQL

B

צּ לּ

ḵ

ṇ A

ṇ B

ÂSQL ךּ

·SQL ṇ ṡ Ṣ

· ṇ ṡ Ṣ ︡ ךּ

ṕ Ḳ ṇ ḭ ḭ etcṏṖ

Âṡ ṇ לּ ︣ ḴṢṕṬפּ Ṗ DBMS אל ךּ

ÂDBMS צּ ︡ḭ פּ
ךּ
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#OSS-DB

SQL

ṇ

ṇ

ṇ

Â

︡ḭ פּ SQL שּ ︣
ṕ= ּךº º Ṗ ḱ

Â ºצּ º ︣

·SQL

· ṇ ṕ ṇ ḭ Ṗ

· ṇ ṕ postgresql.conf ṇ Ṗ

· ṇ ṕ צּ פּךּ Ṭ ṇ Ṗ
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#OSS-DBÂ ṇ

· ṇ פֿ ṕ null Ṗ
ḱ

· ṇ שּ ṇ

· צּ ︢ ṇ ︢ ךּ

Â ṇ צּ ךּ

ẓ קּ ךּ

ẓ SQL צּ

Â ṇ צּ אל צּ אל ḭ
ṕṬANALYZEṖ
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#OSS-DB

ANALYZE

ÂANALYZE

VACUUMṕ Ṗ
VACUUM ANALYZEצּ

ANALYZE 

ÂANALYZE

·VACUUM ḭ VACUUM ךּ

· VACUUM ︡ ךּ Ḳ1 1 ṇ ṇ
ANALYZE
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#OSS-DB

ANALYZE

Â ANALYZE

SQL ṡANALYZEṢ

ṡvacuumdb Ṣ

ÂANALYZE

· ṇ ṇ ṇ

· ṇ ḭ ṇ ANALYZE

Âvacuumdb

·ṡ-zṢ ṡ-ZṢ ANALYZE

Ṗ =# ANALYZE VERBOSE table1 (column1);

Ṗ $ vacuumdb- Z - v - d test - db - t 'table1(column1)'
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#OSS-DB

ANALYZE טּשּ 1

ÂQ1Ḳ ṇ ḭANALYZE שּ Ḵ

ÂA1ḲANALYZE ṇ ḭ
ṇ שּ

ÂQ2Ḳ ︣ קּ Ḵ

ÂA2Ḳdefault_statistics_target ṇ קּ ︣

· ú300 צּ Ḯ 100

· רּ︣אל ẓ צּ ẓ

· רּ︣קּ ẓ צּ שּ ḭANALYZEצּ פּפּצּ

·ALTER ṇ פֿ ḭ ṇ פֿ

Ṗ =# ALTER TABLE table1 ALTER column1 SET STATISTICS 500;
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#OSS-DB

ANALYZE טּשּ 2

ÂQ3Ḳ ṇ Ḵ

ÂA3ḲPostgreSQL אל ︣

· ḲPostgreSQL ḭ
ṇ צּ אל ṇ

·

pg_class ṇ
pg_statistic ṇ ṇ

· ךּ ḭOSS-DB Gold 

ÂQ4ḲANALYZE ḭ ṇ וֹפּ Ḵ

ÂA4Ḳ VACUUM ︢ṡSHARE UPDATE EXCLUSIVEṢ
לּךּ ḭּוֹפ ︣

· ṇ ḭSELECT INSRTḭUPDATEḭDELETE
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#OSS-DB

ANALYZE טּשּ 3

ÂQ5ḲOracle Database ּל ḭ ṇ
ṕ Ṗ קּ ךּ Ḵ

ẑ ṇ Ḳ ṇ

וֹ ṇ

ÂA5ḲPostgreSQL טּ ḭצּ
pg_dbms_stats לּךּ ṇ ︣ ḭ

ṇ ḱ ṇ צּ ︣

Åpg_dbmas_stat
https://pgdbmsstats.osdn.jp/
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#OSS-DB

ךּ 2לּ

ANALYZE ךּ ︡ ḭ 2 Ḯךּאל

A. ṇ צּ אל ḭ אל ךּ ︣ Ḯ

B. ṇ ︣ ḭ ṇ ANALYZE צּ
פּפּ Ḯ

C. ṇ ḭ ṇ ṇ ḭ ṇ ṇ ṇ ḭ
ṇ ḭ ANALYZE קּ Ḯ

D. ṇ ḭ קּ ḭֿכ ḭ
אל ANALYZE ︣ קּ Ḯ

E. ṇ אל Ḯ

ḱOSS-DB ṡSilver Ṣ

https://oss -db.jp/sample/silver_management_04/66_160808

ẑֿכ OSS-DB ︣Ḯ
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#OSS-DB

ךּ 2לּ

ANALYZE ךּ ︡ ḭ 2 Ḯךּאל

A. ṇ צּ אל ḭ אל ךּ ︣ Ḯ

B. ṇ ︣ ḭ ṇ ANALYZE צּ
פּפּ Ḯ

C. ṇ ḭ ṇ ṇ ḭ ṇ ṇ ṇ ḭ
ṇ ḭ ANALYZE קּ Ḯ

D. ṇ ḭ קּ ḭֿכ ḭ
אל ANALYZE ︣ קּ Ḯ

E. ṇ אל Ḯ

ḱOSS-DB ṡSilver Ṣ

https://oss -db.jp/sample/silver_management_04/66_160808

ẑֿכ OSS-DB ︣Ḯ



45© LPI-Japan  all rights reserved.

#OSS-DB1. VACUUM

2. ANALYZE

3. VACUUM
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#OSS-DB

VACUUMḲ VACUUM

ךּקּ︡
VACUUMṇ ḭ

Â VACUUM ḲVACUUM

·ṡ ︡ḭּ︡ךּק נּ
︣ Ṣ ṇ

·autovaccum lancher צּ ṇ
ṕ 1 Ṗ

· ךּקּ︡צּ ︣ ḭautovacuum worker ︡ḭ
VACUUM

ךּקּ︡

ṇ
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#OSS-DB

VACUUMḲANALYZE

ḭ ḭ אל
ṕINSERT אל ṧ Ṗ

ךּקּ︡
ANALYZEṇ ḭ

ḭ

Â ANALYZE ḲANALYZE 

·autovaccum lancher צּ ṇ ḭ ḭ אל
ṕ 1 Ṗ

·︡ ךּקּ ︣ ḭautovacuum worker ︡ḭANALYZE

ךּקּ︡

ṇ

ṇ



48© LPI-Japan  all rights reserved.

#OSS-DB

VACUUM ṇ ṕ1/3 Ṗ

ṇ ṇ

autovacuum VACUUM ︣ פּ פּלּ on

autovacuum_naptime
autovacuum lancher צּ ṇ

︣
1min

autovacuum_max_workers
קּ autovacuum worker 
ẑ

3

log_autovacuum_min _
duration

︡ פּפּצּ
VACUUM ︣

-1
ṕ ︡ Ṗךּ

ẑPostgreSQL ּצ אל ḭ כֿ︣

VACUUM ṇ

LOG: maximum number of autovacuumworkers reached
HINT: Consider increasing autovacuum_max_workers(currently 3).
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#OSS-DB

VACUUM ṇ ṕ2/3 Ṗ

ṇ ṇ

autovacuum_vacuum_threshold
VACUUM ךּקּ︡ ṇ 1

ṇ
50

autovacuum_vacuum_scale_factor
VACUUM ךּקּ︡ ṇ 2

ṇ
0.2

Å VACUUM ּ︡ךּק

Å Ṗ ṇ 1צּ ךּקּ︡
50 + 0.2 * 10,000 = 2,050
ẓ ּ2,050צ VACUUM

VACUUM ךּקּ︡ ṇ

autovacuum_vacuum_threshold + autovacuum_vacuum_scale_factorúṕ ṇ )
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#OSS-DB

VACUUM ṇ ṕ3/3 Ṗ

ṇ ṇ

autovacuum_analyze_threshold
ANALYZE ךּקּ︡ ṇ 1

ṇ
50

autovacuum_analyze_scale_factor
ANALYZE ךּקּ︡ ṇ 2

ṇ
0.1

Å ANALYZE ךּקּ︡

Å Ṗ ṇ 1צּ ךּקּ︡
50 + 0.1 * 10,000 = 1,050
ẓ ḱ ḱ אל ANALYZE 1,050צּ

ANALYZE ךּקּ︡ ṇ

autovacuum_analyze_threshold + autovacuum_analyze_scale_factor úṕ ṇ )
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#OSS-DB

VACUUM 1

Â VACUUM ḭ ṇ ṇ ︡ ךּ

· VACUUM ṡ Ṣ

·ṡ VACUUM ︡ Ṣךּ לּךּ

ẓ I/O ṇ VACUUMּצ אל ḭ כֿ טּ

Ṗ VACUUMּצ אל
ẓ IOPS ︡ḭ קּ פּ

Â 1Ḳ ṇ VACUUM

·ṡALTER TABLEṢ ḭ ṇ VACUUM פּ ︡ḭ
ṇ וֹ VACUUM

Â 2Ḳ VACUUM

·VACUUM " ︡ צּ שּ "︣ כֿ ḭI/O ︣

· ḲVACUUM צּ שּ

Ṗ =# ALTER TABLE table1 SET (autovacuum_enabled= off );
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#OSS-DB

VACUUM 2

Â ṇ ךּקּ︡

· ṇ ḭ VACUUMּצ
אל ￼ḭ ṇ

Ṗ1 ṇ VACUUMּ︡ךּק Ḳ2,000 50

· אל ￼ ךּ ḭ צּ אל צּ

Â Ḳ ṇ ךּקּ︡

·ṡALTER TABLEṢ ḭ ṇ VACUUM ANALYZE ךּקּ︡

· ḭ צ2%ּ ḱ אל VACCUM
צ1%ּ ḱ ḱ אל ANALYZE ḭ

Ṗ =# ALTER TABLE table1 SET 

( autovacuum_vacuum_scale_factor= 0.02
autovacuum_analayze_scale_factor = 0.01 );
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#OSS-DB

VACUUM 3

Â VACUUM

· ḭ VACUUM אל ךּ

Â Ḳlog_autovacuum_min_duration ṇ

· ︡ פּפּצּ VACUUM

· ṡ-1Ṣ שּ ︡ ךּ

· VACUUM ḭקּףּ ︣

Ṗ1 VACUUM פּפּצּ ḭ
log_autovacuum_min_duration = 1min
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#OSS-DB

ךּ 3לּ

ṇ ︡ ךּ︡ 3 Ḯךּאל

A. ︣ Ḯ

B. ṇ ︣ Ḯ

C. ḱ ḱ צּ ṇ ︣ Ḯ

D. ṇ ṇ צּ שּאל קּ ︣ Ḯ

E. ṇ ṇ צּ ךּקּ קּ צּ אל Ḯ

ḱOSS-DB ṡSilver Ṣ

https://oss -db.jp/sample/silver_management_05/88_180807

ẑֿכ OSS-DB ︣Ḯ
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#OSS-DB

ךּ 3לּ

ṇ ︡ ךּ︡ 3 Ḯךּאל

A. ︣ Ḯ

B. ṇ ︣ Ḯ

C. ḱ ḱ צּ ṇ ︣ Ḯ

D. ṇ ṇ צּ שּאל קּ ︣ Ḯ

E. ṇ ṇ צּ ךּקּ קּ צּ אל Ḯ

ḱOSS-DB ṡSilver Ṣ

https://oss -db.jp/sample/silver_management_05/88_180807

ẑֿכ OSS-DB ︣Ḯ
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#OSS-DB

ḲVACUUM 2

XID
ẑOSS-DB Gold
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#OSS-DB

XID

ÂXID Ḳ ID

· ︡32bit Ḳ3~ 42 9000

Å232 נּ 3

· פֿ אל ḭ ︣

· XID ︡ḭֿכ ṕ Ṗ

Â XID >Ṭ XID ẓ Ḳ
· =

ḱ אל
· Ṗ XIDּ100צ ḭ100 אל ṕXIDּ99צ Ṗ

ḱ אל צּ Ṭ

Â XID Ṯ XID ẓ Ḳ
· =

ḱ אל
· Ṗ XIDּ100צ ḭ100 אל ṕXIDּצ

101 Ṗ ḱ אל צּ Ṭ
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#OSS-DB

XID ḱ

Â XID Ḳ XID - 1 Ṍ XID ²(2 31 - 1)
ḭ XID + (2 31 + 1) Ṍ XID + (2 32 - 1)

Â XID Ḳ XID + 1 Ṍ XID + 2 31

Â 21 4500 ḭ צּ
ẓ ṇ

XID

XID + 2 31

3(2 32 ²1)
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#OSS-DB

XID ṇ

Â ṇ Ḳ ךּ ṇ ḭ
XID ￼ אל

Âvacuum_freeze_table_age ṕ 1.5 Ṗ צּ אל ḭ
VACUUM ṇ

· שּ צּ ךּ ṇ ḭ ṇ VACUUMאל

Â VACUUMּצ ḭ ṇ ︡ ךּ ךּ XIDּצ
autovacuum_freeze_max_age ṕ 2 Ṗ שּ ḭ
vacuum_freeze_min_age ṕ 5 Ṗ XID ṇ

· כֿ ṇ ︡ פּ pg_class.relfrozenxid

· ṇ ︡ ךּ ךּ XID pg_database.datfrozenxid

XID
ṇ
XID

ṇ

autovacuum_freeze_max_age

vacuum_freeze_min_age

VACUUM ṇ

XID
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#OSS-DB

ṇ ṇ

Â ṇ

SQL ṡVACUUM FREEZEṢ

vacuumdb ṡ-FṢ

VACUUM FULLṕ ṇ ṇ Ṗ

Â ṇ PostgreSQL

· VACUUM ṇ צּ ︡ וֹ ḭXID
1000 ḭ צּ

· ︡ 100 ︣ ḭPostgreSQL
ẓ ṇ ṇ ︡ ḭṡVACUUM︡ףּ FREEZEṢ

WARNING:  database "xxx" must be vacuumed within 178919222 transactions
HINT:  To avoid a database shutdown, execute a database - wide VACUUM in "xxx".

ERROR:  database is not accepting commands to avoid wraparound data loss in database "xxx"
HINT:  Stop the postmaster and vacuum that database in single - user mode.


