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⮬ᕫ⤂௓

• DB䜶䞁䝆䝙䜰䜔䛳䛶䜎䛩䚹ᑓ㛛䛿Oracle䛸MySQL䚹

– 䝅䝇䝔䝮䜲䞁䝔䜾䝺䞊䝍䛷୺䛻RDBMS䛾䝖䝷䝤䝹ᑐᛂ䜢䛧䛶䛔䜎䛩䚹

– ௙஦䛾๭ྜ䛿Oracle䠖MySQL䠙8䠖2䛠䜙䛔䛷䛩䚹

• Twitter䠖@sh2nd

• 䛿䛶䛺䠖id:sh2

• ෗┿䛿ᐇᐙ䛷㣫䛳䛶䛔䜛䝭䝙䝏䝳䜰䝎䝑䜽䝇䛾䜸䝇䚸䜰䝖䝮䛷䛩䚹
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ᮏ᪥䛾䛚㢟

• ⡆༢䛺㈇Ⲵ䝔䝇䝖䝒䞊䝹䜢౑䛳䛶䚸Oracle Database䛸MySQL䛾ᛶ⬟≉ᛶ䛾㐪䛔

䜢ㄝ᫂䛧䛶䛔䛝䜎䛩䚹

• Oracle Database⤒㦂⪅䛾᪉䛻䚸䛂䛘䛳䚸MySQL䛳䛶䛭䜣䛺䜅䛖䛻䛺䛳䛶䜛䜣䛰…䛃

䛸Ẽ䛵䛔䛶䛔䛯䛰䛡䜜䜀ᖾ䛔䛷䛩䚹

• MySQL⤒㦂⪅䛾᪉䛻䚸䛂䛘䛳䚸Oracle Database䛳䛶䛭䜣䛺䛣䛸䛧䛶䜛䜣䛰…䛃䛸Ẽ

䛵䛔䛶䛔䛯䛰䛡䜜䜀ᖾ䛔䛷䛩䚹
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MySQL䛻䛴䛔䛶
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MySQL䛾Ṕྐ

• 2001/01 MySQL 3.23
RHEL 2.1/3䛻௜ᒓ䛩䜛䝞䞊䝆䝵䞁䛷䛩䚹

• 2003/03 MySQL 4.0
UNION䛻ᑐᛂ䚹

• 2004/10 MySQL 4.1
䝃䝤䜽䜶䝸䛻ᑐᛂ䚹ᅜ㝿໬ᑐᛂ䚸≉䛻4.1.12䛛䜙Windows䛾Shift_JISᣑᙇ
(Microsoft Code Page 932)䛻ᑐᛂ䚹RHEL 4䛻௜ᒓ䛩䜛䝞䞊䝆䝵䞁䛷䛩䚹

• 2005/10 MySQL 5.0
䝇䝖䜰䝗䝥䝻䝅䞊䝆䝱䚸䝡䝳䞊䚸䝖䝸䜺䛻ᑐᛂ䚹RHEL 5䛻௜ᒓ䛩䜛䝞䞊䝆䝵䞁䛷䛩䚹

• 2008/11 MySQL 5.1
䝟䞊䝔䜱䝅䝵䝙䞁䜾䚸䜲䝧䞁䝖䝇䜿䝆䝳䞊䝷䚸䝇䝖䝺䞊䝆䜶䞁䝆䞁䝥䝷䜾䜲䞁䛻ᑐᛂ䚹
RHEL 6䛻௜ᒓ䛩䜛䝞䞊䝆䝵䞁䛷䛩䚹

• 2010/12 MySQL 5.5
‽ྠᮇ䝺䝥䝸䜿䞊䝅䝵䞁䚸4䝞䜲䝖UTF-8䛻ᑐᛂ䚹䝕䝣䜷䝹䝖䝇䝖䝺䞊䝆䜶䞁䝆䞁䛜
InnoDB䛻ኚ᭦䚸䝇䜿䞊䝷䝡䝸䝔䜱䛜ྥୖ䚹⌧ᅾ䛾᭱᪂䝞䞊䝆䝵䞁䛷䛩䚹
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Oracle Database䛸䛾ᶵ⬟ẚ㍑

• ᶵ⬟ⓗ䛻䛿Oracle 7䡚8䛻┦ᙜ䛧䜎䛩䚹

11.1

1980 1990 2000 2010

3.23

2

4.0 4.1 5.0 5.1 5.5

3 4 5 6 7 8.0 8.1 9.1 9.2 10.2 11.2

• Oracle Database

3 䝖䝷䞁䝄䜽䝅䝵䞁
4 ㄞ䜏ྲྀ䜚୍㈏ᛶ
5 䜽䝷䜲䜰䞁䝖䝃䞊䝞
6 ⾜䝺䝧䝹䝻䝑䜽䚸䜸䞁䝷䜲䞁䝞䝑䜽䜰䝑䝥䚸䝟䝷䝺䝹䝃䞊䝞
7 䝝䝑䝅䝳⤖ྜ䚸䝇䝖䜰䝗䝥䝻䝅䞊䝆䝱䝇䝖䜰䝗䝥䝻䝅䞊䝆䝱䝇䝖䜰䝗䝥䝻䝅䞊䝆䝱䝇䝖䜰䝗䝥䝻䝅䞊䝆䝱䚸䝖䝸䜺䝖䝸䜺䝖䝸䜺䝖䝸䜺䚸䝆䝵䝤䝇䜿䝆䝳䞊䝷䝆䝵䝤䝇䜿䝆䝳䞊䝷䝆䝵䝤䝇䜿䝆䝳䞊䝷䝆䝵䝤䝇䜿䝆䝳䞊䝷䚸CBO䚸䝡䝑䝖䝬䝑䝥⣴ᘬ䚸䝠䝇䝖䜾䝷䝮⤫ィ
8.0 䝟䞊䝔䜱䝅䝵䝙䞁䜾䝟䞊䝔䜱䝅䝵䝙䞁䜾䝟䞊䝔䜱䝅䝵䝙䞁䜾䝟䞊䝔䜱䝅䝵䝙䞁䜾䚸⣴ᘬᵓᡂ⾲䚸㏫䜻䞊⣴ᘬ
8.1 䝻䞊䜹䝹⟶⌮⾲㡿ᇦ䚸䝣䜯䞁䜽䝅䝵䞁⣴ᘬ䚸Statspack

9.1 ⮬ື䝉䜾䝯䞁䝖㡿ᇦ⟶⌮䚸䝞䜲䞁䝗䞉䝢䞊䜽䚸AL32UTF8
9.2 䝻䞊䜹䝹⟶⌮SYSTEM⾲㡿ᇦ
10.1 RBO㠀䝃䝫䞊䝖䚸⮬ື䜸䝥䝔䜱䝬䜲䝄⤫ィ཰㞟䚸AWR

10.2 ㏱㐣ⓗ䝕䞊䝍ᬯྕ໬
11.1 㐺ᛂ䜹䞊䝋䝹ඹ᭷䚸䝕䞊䝍䝧䞊䝇ᖖ㥔᥋⥆䝥䞊䝸䞁䜾
11.2 䜸䝥䝔䜱䝬䜲䝄䞉䝣䜱䞊䝗䝞䝑䜽

10.1

• MySQL

4.0 UNION

4.1 䝃䝤䜽䜶䝸
5.0 䝇䝖䜰䝗䝥䝻䝅䞊䝆䝱䝇䝖䜰䝗䝥䝻䝅䞊䝆䝱䝇䝖䜰䝗䝥䝻䝅䞊䝆䝱䝇䝖䜰䝗䝥䝻䝅䞊䝆䝱䚸䝡䝳䞊䚸䝖䝸䜺䝖䝸䜺䝖䝸䜺䝖䝸䜺
5.1 䝟䞊䝔䜱䝅䝵䝙䞁䜾䝟䞊䝔䜱䝅䝵䝙䞁䜾䝟䞊䝔䜱䝅䝵䝙䞁䜾䝟䞊䝔䜱䝅䝵䝙䞁䜾䚸䜲䝧䞁䝖䝇䜿䝆䝳䞊䝷䜲䝧䞁䝖䝇䜿䝆䝳䞊䝷䜲䝧䞁䝖䝇䜿䝆䝳䞊䝷䜲䝧䞁䝖䝇䜿䝆䝳䞊䝷
5.5 4䝞䜲䝖䝞䜲䝖䝞䜲䝖䝞䜲䝖UTF-8
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䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䛻䛴䛔䛶
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䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ

• OLTP䛷SQL䜢ᐇ⾜䛩䜛㝿䛿䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䜢฼⏝䛩䜛䜉䛝䛸䛔䛖ヰ䛿䚸

䜏䛺䛥䜣䜘䛟䛤Ꮡ▱䛰䛸ᛮ䛔䜎䛩䚹

• 䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䜢฼⏝䛩䜛䛣䛸䛷䚸SQL䜲䞁䝆䜵䜽䝅䝵䞁䛾㜵Ṇ䚸䛚䜘䜃
SQLゎᯒ䝁䝇䝖䛾పῶ䛜ぢ㎸䜎䜜䜎䛩䚹

• 䛸䛔䛖䛛฼⏝䛧䛺䛔䛸ORA-4031䛜Ⓨ⏕䛧䛶䜂䛹䛔┠䛻㐼䛔䜎䛩䚹

• Java䛾ሙྜ䛿䚸PreparedStatement䜽䝷䝇䜢⏝䛔䛶௨ୗ䛾䜘䛖䛻グ㏙䛧䜎䛩䚹

ࡿࡍ⏝฼ࢆᶵᵓࢻࣥ࢖ࣂࡢࢱ࣮࣓ࣛࣃ■
preparedStatement = connection.prepareStatement("SELECT c FROM sbtest WHERE id = ?");
preparedStatement.setInt(1, getRandomId()); // ࡿࡍࢻࣥ࢖ࣂࢆࢱ࣮࣓ࣛࣃ
resultSet = preparedStatement.executeQuery();

࠸࡞ࡋ⏝฼ࢆᶵᵓࢻࣥ࢖ࣂࡢࢱ࣮࣓ࣛࣃ■
statement = connection.createStatement();
resultSet = statement.executeQuery("SELECT c FROM sbtest WHERE id = " + getRandomId());
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SQLゎᯒ䝣䜵䞊䝈䛾ὶ䜜

• Oracle Database䛾SQLゎᯒ䝣䜵䞊䝈䛻䛚䛔䛶䚸䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䛜䛹䛾

䜘䛖䛺ᙳ㡪䜢୚䛘䜛䛾䛛䜢᚟⩦䛧䛶䛚䛝䜎䛩䚹

• ௨ୗ䛿Oracle Database䛻䛚䛡䜛SQLゎᯒ䝣䜵䞊䝈䛾ὶ䜜䜢ᅗ♧䛧䛯䜒䛾䛷䛩䚹

Soft

Parse

Hard

Parse

Execute

Cursor

Cache
Parse

Cursor Cache Hit

Library Cache Hit

SGA

Miss Miss

SQLゎᯒ䝣䜵䞊䝈䛾ὶ䜜
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䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䜢฼⏝䛧䛺䛔ሙྜ

• 䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䜢฼⏝䛧䛺䛔ሙྜ䛿䚸䝷䜲䝤䝷䝸䜻䝱䝑䝅䝳䛻ྠ୍䛾SQL

ᩥ䛜䜻䝱䝑䝅䝳䛥䜜䛶䛔䜛☜⋡䛜ⴭ䛧䛟పୗ䛩䜛䛯䜑䚸䜋䛸䜣䛹䛾SQL䛻ᑐ䛧䛶
Hard Parse䛜⾜䜟䜜䜎䛩䚹

Soft

Parse

Hard

Parse

Execute

Cursor

Cache
Parse

Cursor Cache Hit

Library Cache Hit

SGA

Miss Miss

■Load Profile (Per Second)
Parses: 2,131.6
Hard parses: 2,089.32,089.32,089.32,089.3

■Instance Efficiency Percentages
Library Hit %: 43.30 Soft Parse %: 1.981.981.981.98
Execute to Parse %: 0.15 Latch Hit %: 98.95
Parse CPU to Parse Elapsd %: 48.35 % Non-Parse CPU: 35.32
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䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䜢฼⏝䛩䜛ሙྜ

• 䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䜢฼⏝䛩䜛ሙྜ䛿䚸䝷䜲䝤䝷䝸䜻䝱䝑䝅䝳䛻ྠ୍䛾SQLᩥ
䛜䜻䝱䝑䝅䝳䛥䜜䛶䛔䜛☜⋡䛜㧗䛟䛺䜛䛯䜑䚸ከ䛟䛾SQL䛿Soft Parse䜎䛷䛷ゎᯒ

䛜᏶஢䛧䜎䛩䚹

Soft

Parse

Hard

Parse

Execute

Cursor

Cache
Parse

Cursor Cache Hit

Library Cache Hit

SGA

Miss Miss

■Load Profile (Per Second)
Parses: 6,350.8
Hard parses: 0.10.10.10.1

■Instance Efficiency Percentages
Library Hit %: 100.00 Soft Parse %: 100.00100.00100.00100.00
Execute to Parse %: 0.01 Latch Hit %: 99.94
Parse CPU to Parse Elapsd %: 82.69 % Non-Parse CPU: 93.37
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PreparedStatement䝥䞊䝹䜢฼⏝䛩䜛ሙྜ

• 䝁䝛䜽䝅䝵䞁䝥䞊䝹䛜ᥦ౪䛩䜛PreparedStatement䝥䞊䝹ᶵ⬟䚸䛒䜛䛔䛿䝉䝑䝅䝵

䞁䞉䜹䞊䝋䝹䞉䜻䝱䝑䝅䝳䜢฼⏝䛩䜛䛸䚸୍ᗘ౑⏝䛧䛯䜹䞊䝋䝹䜢෌฼⏝䛩䜛䛣䛸䛜䛷
䛝䜎䛩䚹䛣䛾ሙྜ䛿SQL䛾ゎᯒ⮬య䛜䝇䜻䝑䝥䛥䜜䜎䛩䚹

Soft

Parse

Hard

Parse

Execute

Cursor

Cache
Parse

Cursor Cache Hit

Library Cache Hit

SGA

Miss Miss

■Load Profile (Per Second)
Parses: 11.011.011.011.0
Hard parses: 0.4

■Instance Efficiency Percentages
Library Hit %: 99.96 Soft Parse %: 96.49
Execute to Parse %: 99.8599.8599.8599.85 Latch Hit %: 99.93
Parse CPU to Parse Elapsd %: 35.40 % Non-Parse CPU: 99.96
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㈇Ⲵ䝔䝇䝖
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㈇Ⲵ䝔䝇䝖䛾ᵓᡂ

• SysBench OLTP䝔䝇䝖䜢Java䛻⛣᳜䛧䛶䚸ᶵ⬟㏣ຍ䜢䛧䜎䛧䛯䚹

– ༢୍䝔䞊䝤䝹䛻ᑐ䛩䜛ㄞ䜏ྲྀ䜚䜢䝬䝹䝏䝇䝺䝑䝗䛷ᐇ⾜䛧䜎䛩䚹

– Oracle Database䛸MySQL䛷䜎䛳䛯䛟ྠ䛨䝁䞊䝗䛜ືస䛧䜎䛩䚹

– 䝁䝛䜽䝅䝵䞁䝥䞊䝹䛾฼⏝᭷↓䜢ᣦᐃ䛷䛝䜎䛩䚹(Apache Commons DBCP)

– 䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䛾฼⏝᭷↓䜢ᣦᐃ䛷䛝䜎䛩䚹

– PreparedStatement䝥䞊䝹ᶵ⬟䛾฼⏝᭷↓䜢ᣦᐃ䛷䛝䜎䛩䚹

• 䝔䝇䝖⎔ቃ

– Scientific Linux 6.2 64bit KVMୖ䛾CentOS 5.7 64bit

– Core i5-2400S (Quad-Core䚸2.50GHz)䛛䜙2䝁䜰䜢๭䜚ᙜ䛶

– Oracle Database 11g R2䚸SGA_TARGET = 4G

– MySQL 5.5.22䚸innodb_buffer_pool_size = 1024M

• 䝔䝇䝖㡯┠䛾ぢ᪉

– C䠖䝁䝛䜽䝅䝵䞁䝥䞊䝹䛾฼⏝᭷↓

– B䠖䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䛾฼⏝᭷↓

– P䠖PreparedStatement䝥䞊䝹ᶵ⬟䛾฼⏝᭷↓
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Oracle Database䛾ሙྜ

• ⤖ᵓ䜂䛹䛔䛷䛩䛜䚸䛚䛚䜐䛽ண᝿㏻䜚䛛䛸ᛮ䛔䜎䛩䚹

(㠀බ㛤)
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Oracle Database䛾ሙྜ 䝏䝳䞊䝙䞁䜾

• 䛱䜗䛳䛸䜂䛹䛩䛞䜛䛾䛷䚸ᑡ䛧䝏䝳䞊䝙䞁䜾䛧䛶䛚䛝䜎䛩䚹

(㠀බ㛤)
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Oracle Database䛾䝏䝳䞊䝙䞁䜾㡯┠

• ※1 SESSION_CACHED_CURSORS = 50

୍ᗘ౑⏝䛧䛯䜹䞊䝋䝹䜢PGA䛻䜻䝱䝑䝅䝳䛩䜛ᶵ⬟䛷䛩䚹䛣䜜䛻䜘䛳䛶CB-䛾⤖ᯝ
䛜CBP䛻䛒䜛⛬ᗘ㏆䛵䛝䜎䛩䛜䚸䛒䜎䜚ຠᯝ䛿኱䛝䛟䛺䛔䜘䛖䛷䛩䚹
SESSION_CACHED_CURSORS䛿11g R1䛛䜙䝕䝣䜷䝹䝖್䛜50䛻䛺䛳䛶䛔䜎
䛩䚹ẚ㍑䛾䛯䜑䛻䝏䝳䞊䝙䞁䜾๓䛿0䛻タᐃ䛧䛶䛔䜎䛩䚹

• ※2 CURSOR_SHARING = FORCE

㢮ఝ䛧䛯SQLྠኈ䛷䜹䞊䝋䝹䜢ඹ᭷䛩䜛䛣䛸䛷Hard Parse䜢ᢚ䛘䜛ᶵ⬟䛷䛩䚹๻

ⓗ䛺ຠᯝ䛜䛒䜚䜎䛩䚹䛯䛰㢮ఝุᐃ䜢䛩䜛䛯䜑䛻䛒䜛⛬ᗘ䛾䜸䞊䝞䞊䝦䝑䝗䛜Ⓨ
⏕䛩䜛䛾䛷䚸CB-䛻䛿㏣䛔䛴䛝䜎䛫䜣䚹᫇䛛䜙୙ලྜ䛜ከ䛔䛸ゝ䜟䜜䛶䛔䜛ᶵ⬟
䛷䛩䛜䚸ಶேⓗ䛻䛿䛭䜝䛭䜝FORCE䛜䝕䝣䜷䝹䝖䛻䛺䛳䛶䜋䛧䛔䛸ᛮ䛳䛶䛔䜎䛩䚹

• ※3 ඹ᭷䝃䞊䝞ᵓᡂ
Oracle Database䛾ᑓ⏝䝃䞊䝞ᵓᡂ䛿᥋⥆䛻㔜㔞⣭䛾䝥䝻䝉䝇⏕ᡂ䜢క䛖䛯䜑䚸

㠀ᖖ䛻㐜䛔䛷䛩䚹ඹ᭷䝃䞊䝞ᵓᡂ䛻䛩䜛䛣䛸䛷䛒䜛⛬ᗘ㈇Ⲵ䜢㍍ῶ䛷䛝䜎䛩䚹

• ※3䛻䛴䛔䛶䛿11g R1᪂ᶵ⬟䛾䝕䞊䝍䝧䞊䝇ᖖ㥔᥋⥆䝥䞊䝸䞁䜾䛜฼⏝䛷䛝䜛⎔
ቃ䛷䛒䜜䜀䚸䜒䛖ᑡ䛧ᨵၿ䛷䛝䜛䛸⪃䛘䜙䜜䜎䛩䚹(Java䛛䜙䛿฼⏝䛷䛝䜎䛫䜣) 
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MySQL䛾ሙྜ

• ୙ᛮ㆟䛺⤖ᯝ䛜ฟ䜎䛧䛯䚹

SysBench OLTP tps (read-only, 1M recs, uniform)

0.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0

CBP

CB-

C--

-B-

--- MySQL
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MySQL䛾ᛶ⬟≉ᛶ

• PreparedStatement䝥䞊䝹ᶵ⬟䛾฼⏝᭷↓䛿䚸ᛶ⬟䛻䜎䛳䛯䛟ᙳ㡪䛧䜎䛫䜣䚹

• 䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䛾฼⏝᭷↓䛿䚸ᛶ⬟䛻䜎䛳䛯䛟ᙳ㡪䛧䜎䛫䜣䚹

• 䝁䝛䜽䝅䝵䞁䝥䞊䝹䛾฼⏝᭷↓䛜ᛶ⬟䛻୚䛘䜛ᙳ㡪䛿䚸㍍ᚤ䛷䛩䚹
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ゎㄝ
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Client-Side PreparedStatement

• MySQL䛾JDBC䝗䝷䜲䝞䛿䚸䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䜢䜽䝷䜲䜰䞁䝖ഃ䛷䜶䝭䝳䝺䞊
䝅䝵䞁䛧䛶䛔䜎䛩䚹Client-Side PreparedStatement䛸࿧䜀䜜䛶䛔䜛௙⤌䜏䛷䛩䚹

• 䛭䛾䛯䜑䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䜢฼⏝䛧䛯ሙྜ䛷䜒䚸MySQL䝃䞊䝞䛻䛿JDBC

䝗䝷䜲䝞䛻䜘䛳䛶䝸䝔䝷䝹໬䛥䜜䛯SQL䛜㏦ಙ䛥䜜䜎䛩䚹䛴䜎䜚䝟䝷䝯䞊䝍䛾䝞䜲䞁

䝗ᶵᵓ䛿䜽䝷䜲䜰䞁䝖ഃ䛾䜸䞊䝞䞊䝦䝑䝗䛻䛺䜛䛰䛡䛷䛒䛳䛶䚸䝃䞊䝞ഃ䛻䛿ఱ䛾
ኚ໬䜒䜒䛯䜙䛧䜎䛫䜣䚹

Client

Program

JDBC

Driver

Database

Server

Client

Program

JDBC

Driver

MySQL

Server

prepare prepare
SELECT * FROM t WHERE id = ?

execute execute
param1 = 100

prepare

execute execute
SELECT * FROM t WHERE id = 100

୍⯡ⓗ䛺RDBMS

MySQL
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䝅䞁䝥䝹䛺SQL䜸䝥䝔䜱䝬䜲䝄

• MySQL䛜SQLᐇ⾜䛾䛯䜃䛻ᐇ⾜ィ⏬⏕ᡂ䜢⾜䛳䛶䛔䛶䛹䛖䛧䛶㏿䛔䛾䛛䛸䛔䛖䛸䚸
䛣䜜䛿䜒䛖SQL䜸䝥䝔䜱䝬䜲䝄䛜䝅䞁䝥䝹䛷䛒䜛䛯䜑䛸䛔䛖୍ゝ䛻䛴䛝䜎䛩䚹

• NESTED LOOPS JOIN䛧䛛䛷䛝䜎䛫䜣䚹
MERGE JOIN䜔HASH JOIN䛿䛒䜚䜎䛫䜣䚹䛭䛾䛯䜑኱䛝䛺䝔䞊䝤䝹ྠኈ䜢⤖ྜ

䛧䛶኱㔞䛾䝕䞊䝍䜢㏉䛩䜽䜶䝸䛿䚸ఱ᪥䛛䛛䛳䛶䜒⤊䜟䜙䛺䛔䛣䛸䛜䛒䜚䜎䛩䚹௒ᚋ
MySQL 5.6䛻䛚䛔䛶Batched Key Access䛸䛔䛖䚸MERGE JOIN䛻㏆䛔ຠᯝ䜢䜒
䛯䜙䛩䜰䝹䝂䝸䝈䝮䛜ᑟධ䛥䜜䜛ணᐃ䛷䛩䚹䜎䛯䝣䜷䞊䜽䝥䝻䝆䜵䜽䝖䛾MariaDB

5.3䛷䛿䚸䛩䛷䛻HASH JOIN䛜ᑟධ䛥䜜䛶䛔䜎䛩䚹

• 䜽䜶䝸䞊䞉䝸䝷䜲䝖䛿䜋䛸䜣䛹䛷䛝䜎䛫䜣䚹
Oracle Database䛷⾜䛖䜘䛖䛺䝃䝤䜽䜶䝸䛾䝛䝇䝖ゎ㝖䛺䛹䛿䚸MySQL䛷䛿䛷䛝䜎
䛫䜣䚹௒ᚋMySQL 5.6䛻䛚䛔䛶Table Pullout䛸䛔䛖ᶵ⬟䛜ᑟධ䛥䜜䚸௨ୗ䛾䜘䛖
䛺౛䛷Oracle Database䛸ྠ䛨䜽䜶䝸䞊䞉䝸䝷䜲䝖䛜䛷䛝䜛䜘䛖䛻䛺䜛ணᐃ䛷䛩䚹

SELECT * FROM sales WHERE cust_id IN (SELECT cust_id FROM customers);

⇒ MySQLࡣsales1ࡽ࠿ࣝࣈ࣮ࢸ௳ྲྀᚓ࡟࡜ࡈࡿࡍcustomerࠋࡍࡲࡋࣥࣕ࢟ࢫࣝࣇࢆࣝࣈ࣮ࢸ

⇒ Oracle Databaseࢆ࢚ࣜࢡࡢࡇࡣ௨ୗࠋࡍࡲࡋࢺ࢖ࣛࣜ࡟࠺ࡼࡢ
SELECT sales.* FROM sales s INNER JOIN customers c ON s.cust_id = c.cust_id;
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Server-Side PreparedStatement

• MySQL䝃䞊䝞䛻䛿䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䛜䛺䛔䛸䛔䛖䜟䛡䛷䛿䛺䛟䛶䚸MySQL

4.1௨㝆䛷䛒䜜䜀䝞䜲䞁䝗ᶵᵓ䛿䛒䜚䜎䛩䚹JDBC䝗䝷䜲䝞䛻䛚䛔䛶䜒᥋⥆䝥䝻䝟
䝔䜱useServerPrepStmts䛻true䜢タᐃ䛩䜜䜀฼⏝䛩䜛䛣䛸䛿ྍ⬟䛷䛩䚹

• 䛧䛛䛧MySQL䛿SQLゎᯒ䝣䜵䞊䝈䛻䛚䛔䛶ᵓᩥゎᯒ䛧䛛⾜䜟䛪䚸SQLᐇ⾜䝣䜵䞊

䝈䛷㒔ᗘᐇ⾜ィ⏬⏕ᡂ䜢⾜䛖䜰䞊䜻䝔䜽䝏䝱䛻䛺䛳䛶䛔䜎䛩䚹䛭䛾䛯䜑஦๓䛻
SQLゎᯒ䝣䜵䞊䝈䜢῭䜎䛫䛶䛚䛟䛣䛸䛻䜘䜛ᛶ⬟ୖ䛾䝯䝸䝑䝖䛿䛤䛟䜟䛪䛛䛷䚸
MySQL䝃䞊䝞䛸䛾㏻ಙ䛜2 ᚟䛩䜛䛣䛸䛾䝕䝯䝸䝑䝖䛜䝯䝸䝑䝖䜢ୖᅇ䛳䛶䛔䜎䛩䚹

• 䛺䛚SQLᐇ⾜䝣䜵䞊䝈䛷㒔ᗘᐇ⾜ィ⏬⏕ᡂ䜢⾜䛖䜰䞊䜻䝔䜽䝏䝱䛻䛺䛳䛶䛔䜛䛣䛸
䛛䜙䚸MySQL䛻䛿Oracle Database䛷ゝ䛖䝞䜲䞁䝗䞉䝢䞊䜽䛾ၥ㢟䛿Ꮡᅾ䛧䜎䛫䜣䚹
䛭䜒䛭䜒䚸MySQL䛻䛿䝷䜲䝤䝷䝸䜻䝱䝑䝅䝳䛻┦ᙜ䛩䜛ᶵᵓ䛜䛒䜚䜎䛫䜣䚹

୍⯡ⓗ䛺RDBMS

MySQL

Parse

Parse

Execute&Fetch

Execute&Fetch

SQL

ᵓᩥゎᯒ
ᐇ⾜ィ⏬

⏕ᡂ
䝕䞊䝍
ྲྀᚓ

SQL

ᵓᩥゎᯒ
ᐇ⾜ィ⏬

⏕ᡂ
䝕䞊䝍
ྲྀᚓ
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MySQL䛾ሙྜ Server-Side PreparedStatement

• PreparedStatement䝥䞊䝹ᶵ⬟䛸⤌䜏ྜ䜟䛫䛯ሙྜ䛻䛾䜏䚸ᛶ⬟䛜ྥୖ䛧䜎䛩䚹

SysBench OLTP tps (read-only, 1M recs, uniform)

0.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0

CBP

CB-

C--

-B-

---
MySQL

MySQL Server-Side
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⣴ᘬᵓᡂ⾲

• MySQL(InnoDB)䛿඲䛶䛾䝔䞊䝤䝹䛜⣴ᘬᵓᡂ⾲䛸䛺䜚䜎䛩䚹௙ᵝ䛷䛩䚹〇ရ䛤䛸

䛾㐪䛔䜢䜎䛸䜑䛶䛚䛝䜎䛩䚹

– Oracle Database䠖୧᪉䝃䝫䞊䝖䚹䝕䝣䜷䝹䝖䛿䝠䞊䝥ᵓᡂ⾲䚹

– IBM DB2䠖୧᪉䝃䝫䞊䝖䚹䝕䝣䜷䝹䝖䛿䝠䞊䝥ᵓᡂ⾲䚹

– Microsoft SQL Server䠖୧᪉䝃䝫䞊䝖䚹䝕䝣䜷䝹䝖䛿⣴ᘬᵓᡂ⾲䚹

– PostgreSQL䠖䝠䞊䝥ᵓᡂ⾲䛾䜏䝃䝫䞊䝖䚹

– MySQL(InnoDB)䠖⣴ᘬᵓᡂ⾲䛾䜏䝃䝫䞊䝖䚹

• ⣴ᘬᵓᡂ⾲䛾䝯䝸䝑䝖䛿䚸୺䜻䞊䛻䜘䜛INDEX UNIQUE SCAN䜔INDEX RANGE 

SCAN䛜㏿䛟䛺䜛䛸䛔䛖Ⅼ䛷䛩䚹䝕䝯䝸䝑䝖䛿䚸᭦᪂䛜㐜䛟䛺䜛䛸䛔䛖Ⅼ䛷䛩䚹

• SysBench OLTP䝔䝇䝖䛿௨ୗ䛾䜘䛖䛻䛩䜉䛶䛾䜽䜶䝸䛜୺䜻䞊᳨⣴䛸䛺䛳䛶䛔䜛

䛯䜑䚸⣴ᘬᵓᡂ⾲䛾᪉䛜᭷฼䛷䛩䚹

SELECT c FROM sbtest WHERE id = ?
SELECT c FROM sbtest WHERE id BETWEEN ? AND ?
SELECT SUM(k) FROM sbtest WHERE id BETWEEN ? AND ?
SELECT c FROM sbtest WHERE id BETWEEN ? AND ? ORDER BY c
SELECT DISTINCT c FROM sbtest WHERE id BETWEEN ? AND ? ORDER BY c
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Oracle䛾ሙྜ 䝏䝳䞊䝙䞁䜾䠃⣴ᘬᵓᡂ⾲

• 䛤䛟䜟䛪䛛䛷䛩䛜䚸ᛶ⬟䛜ྥୖ䛧䛶䛔䜎䛩䚹

(㠀බ㛤)
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᪂つ᥋⥆䛾㏿䛥

• MySQL䛷䛿䝁䝛䜽䝅䝵䞁䝥䞊䝹䜢฼⏝䛧䛺䛟䛶䜒䛭䜜䜋䛹ᛶ⬟䛜పୗ䛧䜎䛫䜣䚹䛯
䛰䛣䜜䛿MySQL䛾᪂つ᥋⥆䛜㏿䛔䛸䛔䛖䜘䜚䜒䚸Oracle Database䛜㐜䛩䛞䜛䛸
䛔䛖䛛…䚹

• Oracle Database䛾᪂つ᥋⥆䛜㐜䛔⌮⏤䛿௨ୗ䛾䜒䛾䛜⪃䛘䜙䜜䜎䛩䚹

– 䝥䝻䝉䝇䝰䝕䝹䜰䞊䜻䝔䜽䝏䝱䛷䛩䚹
ಶேⓗ䛻䛿Apache䛾䜘䛖䛻prefork䛧䛶䛚䛡䜀䛔䛔䛾䛻䛸ᖖ䚻ᛮ䛳䛶䛔䜎䛩䚹

– ᪂つ᥋⥆᫬䛻⾜䛖ฎ⌮䛜ከ䛔䛷䛩䚹
᪂つ᥋⥆᫬䛻7ಶ⛬ᗘ䛾SQL䛜ᐇ⾜䛥䜜䛶䛔䜛䜘䛖䛷䛩䚹
≉䛻䚸11g R1䛛䜙ᶆ‽┘ᰝ䛜䝕䝣䜷䝹䝖䛷᭷ຠ໬䛥䜜䛶䛔䜎䛩䚹

• MySQL䛾᪂つ᥋⥆䛜㏿䛔⌮⏤䛿௨ୗ䛾䜒䛾䛜⪃䛘䜙䜜䜎䛩䚹

– 䝇䝺䝑䝗䝰䝕䝹䜰䞊䜻䝔䜽䝏䝱䛷䛩䚹
䝇䝺䝑䝗䛾⏕ᡂ䝁䝇䝖䛿䚸䝥䝻䝉䝇䛾⏕ᡂ䝁䝇䝖䛻ẚ䜉䜛䛸ప䛔䛷䛩䚹

– 䝇䝺䝑䝗䜢䜻䝱䝑䝅䝳䛷䛝䜎䛩䚹
ษ᩿᫬䛻䝇䝺䝑䝗䜢ಖᣢ䛧䛶䛚䛟䛣䛸䛷䚸䝇䝺䝑䝗䛾⏕ᡂ䝁䝇䝖䜢䝊䝻䛻䛷䛝䜎䛩䚹

– ᪂つ᥋⥆᫬䛻⾜䛖ฎ⌮䛜ᑡ䛺䛔䛷䛩䚹
䜋䜌ఱ䜒䛧䜎䛫䜣䚹┘ᰝᶵ⬟䛿䛒䜚䜎䛫䜣䚹
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Oracle䛾ሙྜ 䝏䝳䞊䝙䞁䜾䠃⣴ᘬᵓᡂ⾲䠃ᶆ‽┘ᰝ䛺䛧

• 䝁䝛䜽䝅䝵䞁䝥䞊䝹䜢฼⏝䛧䛺䛔ሙྜ䛻䛴䛔䛶䜒䚸ᛶ⬟䛜ྥୖ䛧䛶䛔䜎䛩䚹

(㠀බ㛤)
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䜎䛸䜑
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䛔䜝䛔䜝⪃䛘䜛

• Oracle Database

– 㡹ᙇ䜜䜀Ⰻ䛟䛺䜚䜎䛩䛜䚸㡹ᙇ䜙䛺䛛䛳䛯䛸䛝䛿䜂䛹䛔┠䛻㐼䛔䜎䛩䚹

– ᶵ⬟䜢ቑ䜔䛫䜛䛰䛡ቑ䜔䛩䛸䛸䜒䛻䚸㝶ᡤ䛻䛥䜎䛦䜎䛺䜻䝱䝑䝅䝳ᶵᵓ䜔䝞䜲䝟
䝇ᶵᵓ䜢⤌䜏㎸䜐䛣䛸䛷ᛶ⬟䜢ᢸಖ䛩䜛䜰䞊䜻䝔䜽䝏䝱䛷䛩䚹

– 䜋䛛䛾〇ရ䛻䛒䜛ᶵ⬟䛿䛰䛔䛯䛔䛒䜛䛾䛷䚸኱ᕪ䛷㈇䛡䜛䛣䛸䛿䛺䛔䛷䛩䚹

• MySQL

– 㡹ᙇ䛳䛶䜒㡹ᙇ䜙䛺䛟䛶䜒ྠ䛨䛷䛩䚹DB䛰䛡䛾䜶䞁䝆䝙䜰䛻௙஦䛿䛒䜚䜎䛫䜣䚹

– ᶵ⬟䜢䝅䞁䝥䝹䛻ಖ䛴䛣䛸䛷ᛶ⬟䜢ᢸಖ䛩䜛䜰䞊䜻䝔䜽䝏䝱䛷䛩䚹

– ㊊䜚䛺䛔ᶵ⬟䛿⮬ศ䛷స䛳䛶䛧䜎䛘䜀䚸ୡ⏺୰䛾ே䛻႐䜀䜜䜎䛩䚹
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䛥䜙䛻䛔䜝䛔䜝⪃䛘䜛

• MySQL䛿ᶵ⬟㠃䛻䛚䛔䛶䚸Oracle Database䜢15ᖺ㐜䜜䛷㏣䛔䛛䛡䛶䛔䜛䛸䛔䛳

䛯≧ἣ䛷䛩䚹䛱䜗䛳䛸䜽䝉䛾䛒䜛〇ရ䛷䛿䛒䜚䜎䛩䛜䚸䛣䛾䜎䜎㛤Ⓨ䛜⥆䛡䜀㐲䛟䛺
䛔ᑗ᮶䛻Oracle 8i⛬ᗘ䛾ᶵ⬟䛿ഛ䛘䛶䛧䜎䛖䛾䛷䛿䛺䛔䛛䛸⪃䛘䛶䛔䜎䛩䚹

• 䛭䛖䛺䜛䛸OLTP䛿䜒䛖MySQL䛷༑ศ䛸䛔䛖≧ἣ䛻䛺䜛䛸ᛮ䛔䜎䛩䚹䛭䛾䛸䛝Oracle 

Database䛿䛹䛣䛷౑䜟䜜䛶䛔䜛䛾䛷䛧䜗䛖䛛䚹ᘬ䛝⥆䛝ᇶᖿ⣔䝅䝇䝔䝮䛷኱つᶍ
䛺䝞䝑䝏ฎ⌮䜢ᤍ䛔䛶䛔䜛䛾䛷䛧䜗䛖䛛䚹䛭䜜䛸䜒Exadata䛜ษ䜚㛤䛔䛯Business 

Intelligence䚸Data Warehouse䛾ศ㔝䛻≉໬䛧䛯〇ရ䛻䛺䛳䛶䛔䜛䛾䛷䛧䜗䛖䛛䚹

• DB䜶䞁䝆䝙䜰䛜䛣䛾ඛ⏕䛝䛾䛣䜛䛻䛿…䚹
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ཧ⪃ᩥ⊩

• SysBench: a system performance benchmark

http://sysbench.sourceforge.net/

• 䠜IT䠖஦౛䛻Ꮫ䜆Web䝅䝇䝔䝮㛤Ⓨ䛾䝽䞁䝫䜲䞁䝖(11)

JDBC᥋⥆䜢㧗㏿໬䛩䜛䠉PreparedStatement䜻䝱䝑䝅䝳䛾ጾຊ䠉
http://www.atmarkit.co.jp/fjava/rensai2/webopt11/webopt11.html
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ᐟ㢟

1. ௒ᅇసᡂ䛧䛯䝥䝻䜾䝷䝮䛿බ㛤䛧䛶䛒䜚䜎䛩䛾䛷䚸䛤⮬㌟䛾⎔ቃ䛷㈇Ⲵ䝔䝇䝖䜢
⾜䛳䛶䜏䛶䛟䛰䛥䛔䚹

2. ௒ᅇ䛾䜘䛖䛺䝽䞊䜽䝻䞊䝗䛻ᑐ䛧䛶䚸PostgreSQL䛿䛹䛾䜘䛖䛺ᛶ⬟≉ᛶ䜢䜒䛳䛶

䛔䜛䛷䛧䜗䛖䛛䚹ㄪ䜉䛶䜏䛶䛟䛰䛥䛔䚹

3. Oracle Database䛾ḟᮇ䝞䞊䝆䝵䞁䛻䛹䛾䜘䛖䛺䛣䛸䜢ᮇᚅ䛧䜎䛩䛛䠛⪃䛘䛶䜏

䛶䛟䛰䛥䛔䚹

4. MySQL䛾ḟᮇ䝞䞊䝆䝵䞁䛻䛹䛾䜘䛖䛺䛣䛸䜢ᮇᚅ䛧䜎䛩䛛䠛⪃䛘䛶䜏䛶䛟䛰䛥䛔䚹


