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䝕䞊䝍䝧䞊䝇㈇Ⲵ䝔䝇䝖䝒䞊䝹䜎䛸䜑(5)

(බ㛤∧)
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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

• ௨ୗ䛾䝤䝻䜾䜶䞁䝖䝸䛾⥆䛝䛷䛩䚹

– ➨1ᅇ http://d.hatena.ne.jp/sh2/20090802

– ➨2ᅇ http://d.hatena.ne.jp/sh2/20090816

– ➨3ᅇ http://d.hatena.ne.jp/sh2/20100112

– ➨4ᅇ http://d.hatena.ne.jp/sh2/20100510

• 㐣ཤ4ᅇศ䛿䚸ᐇ䛿ᅇ䛾䛯䜑䛾అ⥺䛷䛧䛯䚹

• అ⥺䜢ᙇ䛳䛯䜎䜎2ᖺ䜋䛹ᛀ䜜䛶䛔䛯䛾䛷䚸ᅇ䛧䛻᮶䜎䛧䛯䚹
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๓ᅇ䜎䛷䛾⩦
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㈇Ⲵ䝔䝇䝖䝒䞊䝹䛾䜹䝔䝂䝸

• ㈇Ⲵ䝔䝇䝖䝒䞊䝹䜢௨ୗ䛾䜘䛖䛻䜹䝔䝂䝸ศ䛡䛧䛶䜏䜎䛧䛯䚹

• 䛷୍␒ᙺ䛻❧䛴䛾䛿䚸䜹䝔䝂䝸A䛾䝒䞊䝹䛰䛸ᛮ䛔䜎䛩䚹
• ᮏ᪥䛿䜹䝔䝂䝸D䛾䝒䞊䝹䛻䛴䛔䛶ヰ䜢䛧䜎䛩䚹

A䠖ᐇ㝿䛾䜴䜵䝤䜰䝥䝸䜿䞊䝅䝵䞁䛻ᑐ䛧䛶

㈇Ⲵ䝔䝇䝖䜢⾜䛖䝒䞊䝹

• Apache Bench

• Apache JMeter

• HP LoadRunner

B䠖䝰䝕䝹䛥䜜䛯䜴䜵䝤䜰䝥䝸䜿䞊䝅䝵䞁

䛻ᑐ䛧䛶㈇Ⲵ䝔䝇䝖䜢⾜䛖䝒䞊䝹

• SPECjbb2005

C䠖ᐇ㝿䛾䜰䝥䝸䜿䞊䝅䝵䞁䜢䜒䛸䛻䛧䛶

䝕䞊䝍䝧䞊䝇䛾㈇Ⲵ䝔䝇䝖䜢⾜䛖䝒䞊䝹

• Oracle Real Application Testing

(Database Replay)

D䠖䝰䝕䝹䛥䜜䛯䜰䝥䝸䜿䞊䝅䝵䞁䛻ᑐ䛧䛶

䝕䞊䝍䝧䞊䝇䛾㈇Ⲵ䝔䝇䝖䜢⾜䛖䝒䞊䝹

• SysBench

• pgbench

• tpcc-mysql
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䜹䝔䝂䝸D䛾䝒䞊䝹䛾⏝⏝㏵

• 䜹䝔䝂䝸D䛾䝒䞊䝹䜢䝅䝇䝔䝮㛤Ⓨ䜔䜴䜵䝤䝃䞊䝡䝇㛤Ⓨ䛾⌧ሙ䛷䛖䛣䛸䛿ᑡ䛺

䛔䛸ᛮ䛔䜎䛩䛜䚸ពእ䛸䛔䜝䛔䜝䛺ሙ㠃䛷ᙺ䛻❧䛱䜎䛩䚹

• DB䝃䞊䝞䜢᭱᪂ᶵ✀䛻᭦ᨵ䛧䛯䛸䛝䛾ᛶ⬟䜢ㄪ䜉䜛

• 䝇䝖䝺䞊䝆䜢SSD䛻ධ䜜᭰䛘䛯ሙྜ䛾ᛶ⬟䜢ㄪ䜉䜛

• ௬䛻䛚䛡䜛ᛶ⬟పୗ⋡䜢ㄪ䜉䜛

• MySQL䜢5.5䛛䜙5.6䛻䜰䝑䝥䜾䝺䞊䝗䛧䛯䛸䛝䛾ᛶ⬟䜢ㄪ䜉䜛

• Oracle Database䜢PostgreSQL䛻䝸䝥䝺䜲䝇䛧䛯䛸䛝䛾ᛶ⬟䜢ㄪ䜉䜛

• 䝟䝷䝯䞊䝍䝏䝳䞊䝙䞁䜾䛻䜘䛳䛶䛹䛾⛬ᗘᛶ⬟䛜ྥୖ䛩䜛䛛䜢ㄪ䜉䜛

• 䛹䛾⛬ᗘ㈇Ⲵ䜢䛛䛡䜛䛸䝺䝥䝸䜿䞊䝅䝵䞁䛜㐜ᘏ䛩䜛䛾䛛ㄪ䜉䜛

• 䜸䞁䝷䜲䞁䝞䝑䜽䜰䝑䝥ྲྀᚓ୰䛾ᛶ⬟పୗ⋡䜢ㄪ䜉䜛

• ㈇Ⲵ䝔䝇䝖୰䛾Statspack/AWR䝺䝫䞊䝖䜢ྲྀᚓ䛧䚸ᛶ⬟ศᯒᡭἲ䜢Ꮫ⩦䛩䜛

• ㈇Ⲵ䝔䝇䝖୰䛾䝇䝻䞊䜽䜶䝸䝻䜾䜢ྲྀᚓ䛧䚸ᛶ⬟ศᯒᡭἲ䜢Ꮫ⩦䛩䜛
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SysBench

• ᑐᛂRDBMS䠖Oracle Database䚸
MySQL䚸PostgreSQL

• ᑐᛂOS䠖Linux䛺䛹
• ゝㄒ䠖C
• స⪅䠖Alexey KopytovẶ
• 䝷䜲䝉䞁䝇䠖GPLv2

• 䝖䝷䞁䝄䜽䝅䝵䞁ᵝ䠖
⊂⮬䚸䛚䜘䜃䝴䞊䝄ᣦᐃ(0.5௨㝆)

• SysBench䛿䝣䜯䜲䝹I/O䜔䝯䝰䝸㌿㏦
䛺䛹䛔䛟䛴䛛䛾 ᐃ䜢䛩䜛䛣䛸䛜䛷䛝䚸
ᶵ⬟䛾୍䛴䛸䛧䛶䝕䞊䝍䝧䞊䝇䛾㈇Ⲵ
䝔䝇䝖䜢⾜䛖䛣䛸䛜䛷䛝䜎䛩䚹

• Facebook䛾䜶䞁䝆䝙䜰䚸MariaDB䛾䜶
䞁䝆䝙䜰䛜ዲ䜣䛷䛳䛶䛔䜛༳㇟䛷䛩䚹

• Launchpad䛛䜙䝞䞊䝆䝵䞁0.5䛾㛤Ⓨ
∧䜢ᣢ䛳䛶䛟䜛䛣䛸䜢䛚䛩䛩䜑䛧䜎䛩䚹
0.5䛷Lua䝇䜽䝸䝥䝖䛻ᑐᛂ䛧䛶䛔䜎䛩䚹



8

pgbench

• ᑐᛂRDBMS䠖PostgreSQL

• ᑐᛂOS䠖Linux䛺䛹

• ゝㄒ䠖C

• స⪅䠖▼㐩ኵẶ

• 䝷䜲䝉䞁䝇䠖BSD䛻㢮ఝ

• 䝖䝷䞁䝄䜽䝅䝵䞁ᵝ䠖
TPC-B䝧䞊䝇䚸䛚䜘䜃䝴䞊䝄ᣦᐃ

• accounts䚸tellers䚸branches䝔䞊䝤䝹
䜢UPDATE䛧䛶history䝔䞊䝤䝹䛻
INSERT䛩䜛䛸䛔䛖䝖䝷䞁䝄䜽䝅䝵䞁䜢⧞

䜚㏉䛧ᐇ⾜䛧䜎䛩䚹

• 䝁䝭䝳䝙䝔䜱䛷䜘䛟䜟䜜䛶䛔䜛䜒䛾䛷䚸
PostgreSQL 9.2䛻䛚䛡䜛ᛶ⬟ᨵၿ䛻

䜒ᙺ❧䛳䛯䛭䛖䛷䛩䚹

• mysqlbench䛸䛔䛖MySQL䜈䛾⛣᳜∧

䛜Ꮡᅾ䛧䜎䛩䚹
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tpcc-mysql

• ᑐᛂRDBMS䠖MySQL

• ᑐᛂOS䠖Linux䛺䛹

• ゝㄒ䠖C

• స⪅䠖ᮌୗ㟹ᩥẶ

• 䝷䜲䝉䞁䝇䠖᫂

• 䝖䝷䞁䝄䜽䝅䝵䞁ᵝ䠖TPC-C䝧䞊䝇

• ὀᩥ䚸ᨭᡶ䛔䛺䛹5✀㢮䛾䝖䝷䞁䝄䜽

䝅䝵䞁䜢䝭䝑䜽䝇䛧䛶ᐇ⾜䛧䜎䛩䚹

• ᙜ䛾MySQL䛾ᛶ⬟䛾ప䛥䜢ⓑ᪥䛾

ୗ䛻䛧䛯ᴟ䜑䛶㔜せ䛺䝒䞊䝹䛷䚸
InnoDB Plugin௨㝆䛾ᛶ⬟ᨵၿ䛻䛝

䛟㈉⊩䛧䜎䛧䛯䚹

• 㐣ཤOracle Database∧䛸
PostgreSQL∧䜒స䜙䜜䛯䛾䛷䛩䛜䚸

୍⯡䛻䛿බ㛤䛥䜜䛶䛔䜎䛫䜣䚹
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᪤Ꮡ䝒䞊䝹䛾ㄢ㢟

• ከ䛟䛾䝒䞊䝹䛜Linux䜢䝍䞊䝀䝑䝖䛻䛧䛶䛔䜎䛩䚹

– Windows䛷䜒⏝䛧䛯䛔

– Solaris䚸HP-UX䚸AIX䛷䜒⏝䛧䛯䛔

• ከ䛟䛾䝒䞊䝹䛜୍䛴䛾RDBMS䛰䛡䜢䝍䞊䝀䝑䝖䛻䛧䛶䛔䜎䛩䚹

– pgbench䜢Oracle Database䛷ື䛛䛧䛯䛔

– tpcc-mysql䜢Oracle Database䜔PostgreSQL䛷ື䛛䛧䛯䛔

– SysBench䛿」ᩘ䛾RDBMS䛻ᑐᛂ䛧䛶䛔䜛䛜䚸PostgreSQL䛾䝁䞊䝗䛻
FIXME䛸᭩䛔䛶䛒䜛

• ≉䛻䚸TPC-C䛾ᐇ䛷tpcc-mysql௨እ䛻䛣䜜䛸䛔䛳䛶Ⰻ䛔䜒䛾䛜䛒䜚䜎䛫䜣䚹

– ➨2ᅇ䜢ཧ↷
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JdbcRunner - ỗ⏝䝕䞊䝍䝧䞊䝇㈇Ⲵ䝔䝇䝖䝒䞊䝹
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JdbcRunner - ỗ⏝䝕䞊䝍䝧䞊䝇㈇Ⲵ䝔䝇䝖䝒䞊䝹

• 䛸䛔䛖䜟䛡䛷䚸స䜚䜎䛧䛯䚹
http://dbstudy.info/jdbcrunner/

• ಟṇ῭䜏BSD䝷䜲䝉䞁䝇䛷䛩䚹

• ⌧ᅾ䛾᭱᪂䝞䞊䝆䝵䞁䛿䚸1.2䛷䛩䚹
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OS䛸RDBMS䛻౫Ꮡ䛧䛺䛔

• Java䛷ᐇ䛧䛯䛾䛷䚸OS䛻౫Ꮡ䛧䜎䛫䜣䚹

– Java SE 6௨㝆䛻ᑐᛂ

• JDBC䝗䝷䜲䝞䛥䛘䛒䜜䜀䚸RDBMS䜢㑅䜃䜎䛫䜣䚹

– 䛯䛰䛧䚸䝒䞊䝹䛜SQL䛾᪉ゝ䜢྾䛧䛶䛟䜜䜛䜟䛡䛷䛿䛺䛔

– 䝯䜲䞁䝍䞊䝀䝑䝖䛿Oracle Database䚸MySQL䚸PostgreSQL
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䝇䜽䝸䝥䝖䛻䜘䜛䝅䝘䝸䜸䛾グ㏙

• ㈇Ⲵ䝔䝇䝖䛾䝅䝘䝸䜸䜢JavaScript䛷グ㏙䛧䜎䛩䚹

• JavaScript⮬య䛻SQL䜢Ⓨ⾜䛩䜛ᶵ⬟䛿䛺䛔䛾䛷䚸䛷Java䛜㡹ᙇ䛳䛶䛔䜎䛩䚹

• pgbench䛺䜙15⾜䛷᭩䛡䜎䛩䚹

• 䝇䜽䝸䝥䝖䛷䛩䛾䛷䚸䛂䛣䛾SQL䛻䝠䞁䝖ྃ䜢䛡䛯䛔䛃䛸䛔䛳䛯䛸䛝䛻䜒䛭䛾ሙ䛷䛩

䛠䛻ಟṇ䛜䛷䛝䜎䛩䚹

function run() {
var tid = random(1, TID_SCALE * scale);
var bid = Math.floor((tid - 1) / TID_SCALE) + 1;
var aid = random(AID_SCALE * (bid - 1) + 1, AID_SCALE * bid);
var delta = random(-999999, 999999);

execute("UPDATE accounts SET abalance = abalance + $int WHERE aid = $int", delta, aid);
query("SELECT abalance FROM accounts WHERE aid = $int", aid);
execute("UPDATE tellers SET tbalance = tbalance + $int WHERE tid = $int", delta, tid);
execute("UPDATE branches SET bbalance = bbalance + $int WHERE bid = $int", delta, bid);
execute("INSERT INTO history (tid, bid, aid, delta, mtime, filler) "

+ "VALUES ($int, $int, $int, $int, $timestamp, $string)",
tid, bid, aid, delta, new Date(), FILLER);

commit();
}
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Mozilla Rhino䛾⏝

• JavaScript䜶䞁䝆䞁䛸䛧䛶Rhino(䝷䜲䝜䞊䚸ື≀䛾䝃䜲)䜢⏝䛧䛶䛔䜎䛩䚹

• TPC-C䜢ᐇ䛩䜛䛯䜑䛻ifᩥ䜔forᩥ䛺䛹䛾ไᚚᵓ㐀䜢䛔䛯䛛䛳䛯䛸䛔䛖䛾䛜ඖ
䛾ືᶵ䛷䛩䚹㈇Ⲵ䝔䝇䝖䛾䝅䝘䝸䜸䜢XML䛺䛹䛷ᐃ⩏䛩䜛䚸䛒䜛䛔䛿⊂⮬䛾DSL䜢

స䜛䛸䛔䛳䛯䛜䛒䜛୰䛷䚸ヨ⾜㘒ㄗ䛧䛯⤖ᯝ䛔䜎䛾ᙧ䛻ⴠ䛱╔䛝䜎䛧䛯䚹

• Java VMୖ䛷ู䛾䝇䜽䝸䝥䝖ゝㄒ䜢ືస䛥䛫䜛ヨ䜏䛿2006ᖺ䛾Java SE 6䛾䛣䜝
䛛䜙ὶ⾜䜚䛿䛨䜑䛯䛭䛖䛷䚸⌧ᅾGroovy(⊂⮬ゝㄒ)䚸Rhino(JavaScriptᐇ)䚸
JRuby(Rubyᐇ)䚸Jython(Pythonᐇ)䛺䛹䜢⏝䛩䜛䛣䛸䛜䛷䛝䜎䛩䚹

• 䛣䜜䜙䛾䝇䜽䝸䝥䝖䜶䞁䝆䞁䛾୰䛛䜙Rhino䜢㑅䜣䛰䛾䛿䚸ᙜ䛣䛾୰䛷䛿Rhino䛜
᭱䜒ᛶ⬟䛜Ⰻ䛛䛳䛯䛾䛸䚸JavaScript䛺䜙ㄞ䜏᭩䛝䛷䛝䜛ே䛜ከ䛔䛰䜝䛖䛸⪃䛘䛯

䛯䜑䛷䛩䚹
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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

䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䜢⏝

• Oracle Database䛿䚸䛔䛟䛴䛛䛾タィ᮲௳䜢‶䛯䛥䛺䛔䛸OLTP䛻䛚䛔䛶䜎䜛䛷ᛶ

⬟䛜ฟ䛺䛔䛣䛸䛜▱䜙䜜䛶䛔䜎䛩䚹

– 䝁䝛䜽䝅䝵䞁䝥䞊䝹䜢⏝䛩䜛

– 䝟䝷䝯䞊䝍䛾䝞䜲䞁䝗ᶵᵓ䜢⏝䛩䜛

– PreparedStatement䝥䞊䝹ᶵ⬟䜢⏝䛩䜛

• ୡ䛾୰䛻䛿䝞䜲䞁䝗ᶵᵓ䜢⏝䛧䛶䛔䛺䛔䝒䞊䝹䛜ከ䛔䛾䛷䚸ὀព䛜ᚲせ䛷䛩䚹

• JdbcRunner䛾ሙྜ䚸ᬑ㏻䛻䝇䜽䝸䝥䝖䜢᭩䛡䜀䛣䜜䜙䛾᮲௳䛜‶䛯䛥䜜䜛䜘䛖䛻

䛺䛳䛶䛔䜎䛩䚹

ᖖ䛻䛣䛾᮲௳䛷 ᐃ䛷䛝䜎䛩䚹
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䝔䝇䝖䜻䝑䝖

• ㈇Ⲵ䝔䝇䝖䛾䝅䝘䝸䜸䜢୕✀㢮䝞䞁䝗䝹䛧䛶䛔䜎䛩䚹

• Tiny SysBench

– SysBench OLTP䝔䝇䝖䛾⛣᳜∧

– Oracle Database䚸MySQL䚸PostgreSQL䛷䝔䝇䝖῭䜏

– PostgreSQL䛷FIXME䛸᭩䛔䛶䛒䛳䛯⟠ᡤ䛿ಟṇ῭䜏

• Tiny TPC-B

– TPC-B䛾⡆᫆ᐇ

– Oracle Database䚸MySQL䚸PostgreSQL䛷䝔䝇䝖῭䜏

– pgbench䛸䜋䜌ྠ䛨

• Tiny TPC-C

– TPC-C䛾⡆᫆ᐇ

– Oracle Database䚸MySQL䚸PostgreSQL䛷䝔䝇䝖῭䜏

– tpcc-mysql䛸䛿␗䛺䜛
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䝺䝇䝫䞁䝇䝍䜲䝮䛾䝠䝇䝖䜾䝷䝮

• 䝺䝇䝫䞁䝇䝍䜲䝮䜢┿㠃┠䛻ィ 䛧䛶䛔䜎䛩䚹

• ᖹᆒ್䛷䛿䛺䛟䛶䚸୰ኸ್䜢ฟຊ䛧䜎䛩䚹

• 䝺䝇䝫䞁䝇䝍䜲䝮䛾䝠䝇䝖䜾䝷䝮䜢సᡂ䛩䜛Calc䝅䞊䝖䜢䝞䞁䝗䝹䛧䛶䛔䜎䛩䚹
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䝇䝻䝑䝖䝹ᶵ⬟

• 䛹䛾䝒䞊䝹䛷䜒᭱㝈䛾㈇Ⲵ䜢䛛䛡䛶㝈⏺ᛶ⬟䜢 ᐃ䛩䜛䛣䛸䛿䛷䛝䜛䛾䛷䛩䛜䚸
ᐇ㝿䛾䝅䝇䝔䝮䛷ᖖ䛻CPU⏝⋡䛜100%䛸䛔䛖䛣䛸䛿䛒䜚䜎䛫䜣䚹

• ෑ㢌䛷ศ㢮䛧䛯䜹䝔䝂䝸A䛾䝒䞊䝹䛷䛿䚸ฎ⌮䛤䛸䛻ᛮ⪃㐜ᘏ㛫䜔ධຊᚅ䛱

㛫䜢タ䛡䛶㈇Ⲵ䜢ㄪ⠇䛩䜛䛣䛸䛜ከ䛔䛸ᛮ䛔䜎䛩䚹

• JdbcRunner䛷䜒䝖䝷䞁䝄䜽䝅䝵䞁䛤䛸䛾䝇䝸䞊䝥㛫䜢ᣦᐃ䛩䜛䛣䛸䛜䛷䛝䜛䜘䛖䛻

䛺䛳䛶䛔䜎䛩䚹䛷䛩䛜᳨ド⏝䛾䝒䞊䝹䛷䛩䛾䛷䜒䛖ᑡ䛧ᕤኵ䛧䛶䚸䝇䝹䞊䝥䝑䝖䛾᪉
䜢ᅛᐃ䛷䛝䜛䜘䛖䛻䜒స䛳䛶䛒䜚䜎䛩䚹

• ෆ㒊ⓗ䛻䛿䚸ᣦᐃ䛧䛯䝇䝹䞊䝥䝑䝖䛻䛺䜛䜘䛖䝖䝷䞁䝄䜽䝅䝵䞁䛤䛸䛾䝇䝸䞊䝥㛫䜢
㏫⟬䛧䛶䚸㡹ᙇ䛳䛶䛔䜎䛩䚹
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NEC䛥䜎䠃᪥ᮏHP䛥䜎

• HP ProLiant Server䠇InfiniBand䠇IO䜰䜽䝉䝷䝺䞊䝍䠇CLUSTERPRO᳨ドሗ࿌
http://www.nec.co.jp/pfsoft/clusterpro/clp/download.html#wp

• DB䝃䞊䝞䛻Fusion-io♫䛾ioDrive䜢ᦚ㍕䛧䚸CLUSTERPRO䛾䝭䝷䞊䝸䞁䜾ᶵ⬟

䜢⏝䛔䛶㛗䛧䛯䜒䛾䛷䛩䚹

• JdbcRunner䛾Tiny TPC-C䜢⏝䛧䚸PostgreSQL 9.0䛸Microsoft SQL Server 
2008 R2䛷 ᐃ䜢⾜䛳䛶䛔䜎䛩䚹

• ⚾䛿JdbcRunner䜢SQL Server䛷ື䛛䛧䛯䛣䛸䛿୍ᗘ䜒䛺䛛䛳䛯䛾䛷䚸䛣䛾䝺䝫䞊

䝖䜢ぢ䛶䜃䛳䛟䜚䛧䜎䛧䛯䚹ື䛟䛾䛷䛩䛽䚹

(ሗ࿌᭩䜘䜚ᘬ⏝)
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䝇䝹䞊䝥䝑䝖䛸CPU⏝⋡䛾㛵ಀ

• JdbcRunner䛾䝇䝻䝑䝖䝹ᶵ⬟䜢⏝䛧䛶䚸ᶓ㍈䛻䝇䝹䞊䝥䝑䝖䚸⦪㍈䛻䛭䛾䛸䛝䛾
CPU⏝⋡䜢䝥䝻䝑䝖䛧䛯䜾䝷䝣䛷䛩䚹

• cpuspeed䛜᭷ຠ䛥䜜䛶䛔䜛䛸ప䡚୰㈇Ⲵ䛾䛸䛝䛻䜽䝻䝑䜽࿘Ἴᩘ䛜ୗ䛜䜛䛯䜑䚸
CPU⏝⋡䛜┦ᑐⓗ䛻㧗䛟ぢ䛘䛶䛧䜎䛔䜎䛩䚹

• ᖺ䛿⠇㟁䛾䛯䜑䝃䞊䝞䛷䜒cpuspeed䜢᭷ຠ䛻䛩䜛䛣䛸䛜䛒䜛䛛䛸ᛮ䛔䜎䛩䛜䚸
䛭䛾㝿䛾CPU⏝⋡┘ど䛻䛿ὀព䛩䜛ᚲせ䛜䛒䜚䜎䛩䚹
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ṇ䛧䛔 ᐃ⤖ᯝ䜢ᚓ䜛䛯䜑䛾䝫䜲䞁䝖
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Java䛻䛚䛡䜛䝧䞁䝏䝬䞊䜽䛾㞴䛧䛥䛻䛴䛔䛶

• IBM developerWorks䛻⣲ᬕ䜙䛧䛔グ䛜䛒䜚䜎䛩䛾䛷䚸䛤୍ㄞ䛟䛰䛥䛔䚹≉䛻
䛷JdbcRunner䜢䛖ሙྜ䛿ᚲ䛪䛚ㄞ䜏䛟䛰䛥䛔䚹

• Java䛾⌮ㄽ䛸ᐇ㊶: ືⓗ䝁䞁䝟䜲䝹䛸䝟䝣䜷䞊䝬䞁䝇 ᐃ - IBM developerWorks

http://www.ibm.com/developerworks/jp/java/library/j-jtp12214/

• ⡆༢䛻䜎䛸䜑䜎䛩䚹

– Java䝞䜲䝖䝁䞊䝗䛿HotSpot䛻䜘䛳䛶ືⓗ䛻䝁䞁䝟䜲䝹䛥䜜䜛䛯䜑䚸䝁䞁䝟䜲䝹

䛥䜜䜛๓䛾㐜䛔≧ែ䛷䛾 ᐃ⤖ᯝ䛿㝖እ䛧䚸䝁䞁䝟䜲䝹䛥䜜䛯ᚋ䛾 ᐃ⤖ᯝ
䛾䜏䜢ྲྀᚓ䛩䜛ᚲせ䛜䛒䜛

– 䛭䛾䛯䜑ᑐ㇟䛾ฎ⌮䜢ᣦᐃᅇᩘ⧞䜚㏉䛧䚸⤒㐣㛫䜢 ᐃ䛩䜛䛸䛔䛖᪉ἲ䛿
㐺ษ䛷䛿䛺䛔 (JdbcRunner䛿ᑐ㇟䛾ฎ⌮䜢ᣦᐃᅇᩘ䛷䛿䛺䛟ᣦᐃ㛫⧞䜚㏉
䛧䚸 ᐃ⤖ᯝ䛾๓༙䜢㝖እ䛧䜎䛩)

–  ᐃ㛫䛜▷䛔ሙྜ䚸 ᐃ⤖ᯝ䛜୍ᅇ䛾䜺䝧䞊䝆䝁䝺䜽䝅䝵䞁䛾ᙳ㡪䜢䜘䜚
䛝䛟ཷ䛡䛶䛧䜎䛖䚹䛭䛾䛯䜑䜺䝧䞊䝆䝁䝺䜽䝅䝵䞁䛜」ᩘᅇⓎ⏕䛩䜛䛰䛡䛾༑ศ
䛺 ᐃ㛫䜢☜ಖ䛧䚸䜺䝧䞊䝆䝁䝺䜽䝅䝵䞁䛾ᙳ㡪䜢ᖹ‽䛩䜛䜉䛝䛷䛒䜛
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䜽䝷䜲䜰䞁䝖ᶵ䛸䝃䞊䝞ᶵ䜢ศ䛡䜛

• JdbcRunner䜢ືస䛥䛫䜛䜽䝷䜲䜰䞁䝖ᶵ䛸RDBMS䜢ືస䛥䛫䜛䝃䞊䝞ᶵ䜢ศ䛡䛶䚸

䝛䝑䝖䝽䞊䜽⤒⏤䛷㈇Ⲵ䝔䝇䝖䜢⾜䛳䛶䛟䛰䛥䛔䚹

• JdbcRunner⮬య䛜䛛䛺䜚CPU䜢䛖䛾䛷䚸ྠ୍䝬䝅䞁䛷㈇Ⲵ䝔䝇䝖䜢⾜䛖䛸୍య

ఱ䜢 ᐃ䛧䛶䛔䜛䛾䛛ศ䛛䜙䛺䛟䛺䛳䛶䛧䜎䛔䜎䛩䚹

• ㈇Ⲵ䝔䝇䝖䛾䝅䝘䝸䜸䛻౫Ꮡ䛧䜎䛩䛜䚸ྍ⬟䛷䛒䜜䜀ྠ䛨䝇䝨䝑䜽䛾䝬䝅䞁䜢2ྎ⏝

ព䛧䛶䛟䛰䛥䛔䚹᭱ప䛷䜒䝃䞊䝞ᶵ䛻ᑐ䛧䛶༙ศ௨ୖ䛾ᛶ⬟䜢ᣢ䛳䛯䜽䝷䜲䜰䞁䝖ᶵ
䜢⏝ព䛧䛶䛟䛰䛥䛔䚹

• CPU䝁䜰ᩘ䛾ከ䛔䝬䝅䞁䛻䛚䛔䛶䚸䝛䝑䝖䝽䞊䜽ฎ⌮䛜୍䛴䛾CPU䝁䜰䛻㞟୰䛧䛶
䝪䝖䝹䝛䝑䜽䛻䛺䜛䛣䛸䛜䛒䜚䜎䛩䚹䛷䛝䜛䛰䛡᪂䛧䛔OS䚸᪂䛧䛔䝛䝑䝖䝽䞊䜽䜹䞊䝗䚸

᪂䛧䛔䝛䝑䝖䝽䞊䜽䝗䝷䜲䝞䜢䛤⏝䛟䛰䛥䛔䚹
http://ja.community.dell.com/techcenter/b/weblog/archive/2010/12/20/rhel6.as

px

JdbcRunner RDBMS
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䝃䞊䝞VM䜢⏝䛩䜛

• Java VM䛻䛿✀㢮䛒䜚䜎䛩䚹

– 䜽䝷䜲䜰䞁䝖VM
㉳ື㛫䛸䝯䝰䝸ᾘ㈝㔞䜢ඃඛ䛧䛯䜒䛾䚹-client䜸䝥䝅䝵䞁䜢䛴䛡䛶㉳ື䛩䜛

– 䝃䞊䝞VM

ᛶ⬟䜢ඃඛ䛧䛯䜒䛾䚹-server䜸䝥䝅䝵䞁䜢䛴䛡䛶㉳ື䛩䜛

• ᚲ䛪䝃䞊䝞VM䜢⏝䛧䛶䛟䛰䛥䛔䚹ᛶ⬟䛻⣙2ಸ䛾ᕪ䛜䛒䜚䜎䛩䚹

• ≉䛻Windows䛾JRE䛻䛿䜽䝷䜲䜰䞁䝖VM䛧䛛ධ䛳䛶䛔䛺䛔䛾䛷䚸ᚲ䛪JDK䜢䜲䞁䝇

䝖䞊䝹䛧䛶䛚䛔䛶䛟䛰䛥䛔䚹

• 䜸䝥䝅䝵䞁䜢ᣦᐃ䛧䛺䛛䛳䛯䛸䛝䛻䛹䛱䜙䛾Java VM䛜⏝䛥䜜䜛䛛䛿䚸⎔ቃ䛻䜘䛳
䛶␗䛺䜚䜎䛩䚹JDK䜲䞁䝇䝖䞊䝹ඛ䛾jvm.cfg䛸䛔䛖䝣䜯䜲䝹䛻ඃඛ㡰䛜グ㍕䛥䜜

䛶䛔䜎䛩䚹

-client KNOWN
-server KNOWN
-hotspot ALIASED_TO -client
-classic WARN
-native ERROR
-green ERROR
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HotSpot䝁䞁䝟䜲䝹䛜᮰䛩䜛䜎䛷䛾㛫䜢ㄪ䜉䛶䛚䛟

• ๓㏙䛧䛯䜘䛖䛻䚸HotSpot䝁䞁䝟䜲䝹䛜᮰䛧䛶䛛䜙ᐇ㝿䛾 ᐃ䛻ධ䜛ᚲせ䛜䛒䜚
䜎䛩䚹䛒䜙䛛䛨䜑Java VM䛻-XX:+PrintCompilation䜸䝥䝅䝵䞁䜢䛧䛶HotSpot

䝁䞁䝟䜲䝹䛜᮰䛩䜛䜎䛷䛾㛫䜢ㄪ䜉䛶䛚䛝䚸JdbcRunner䛾-warmupTime䜸

䝥䝅䝵䞁䛻䛭䜜௨ୖ䛾್䜢ᣦᐃ䛧䛶䛟䛰䛥䛔䚹

$ java -server -XX:+PrintCompilation JR tpcc.js

…

8966 447       org.mozilla.javascript.NativeArray::js_sort (146 bytes)
9087 448       org.mozilla.javascript.NativeNumber::execIdCall (345 bytes)

10:11:19 [INFO ] [Warmup] -292 sec, 94,94,10,10,9 tps, (496,498,50,50,49 tx)
9467 449       org.mozilla.javascript.gen.tpcc_js_6::getParamOrVarName (940 bytes)
9470 450       org.mozilla.javascript.gen.tpcc_js_6::getParamOrVarConst (808 bytes)
9730 451       java.lang.StringBuilder::toString (17 bytes)

10:11:20 [INFO ] [Warmup] -291 sec, 93,95,8,10,10 tps, (589,593,58,60,59 tx)
10357 452       oracle.jdbc.driver.T4CTTIrxd::unmarshalBVC (158 bytes)
10486 453       sun.util.calendar.Gregorian$Date::getNormalizedYear (5 bytes)
10581 454  !    oracle.jdbc.driver.OraclePreparedStatement::setDouble (29 bytes)

…

81962 584  !    org.apache.commons.pool.impl.GenericObjectPool::borrowObject (908 bytes)
10:12:32 [INFO ] [Warmup] -219 sec, 89,90,10,10,8 tps, (7314,7317,732,732,731 tx)
10:12:33 [INFO ] [Warmup] -218 sec, 93,90,8,10,9 tps, (7407,7407,740,742,740 tx)
10:12:34 [INFO ] [Warmup] -217 sec, 101,103,11,8,11 tps, (7508,7510,751,750,751 tx)
10:12:35 [INFO ] [Warmup] -216 sec, 95,93,9,10,9 tps, (7603,7603,760,760,760 tx)
10:12:36 [INFO ] [Warmup] -215 sec, 94,95,10,9,10 tps, (7697,7698,770,769,770 tx)
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HotSpot䝁䞁䝟䜲䝹䜢䝣䜷䜰䜾䝷䜴䞁䝗䛷⾜䛖

• -nAgents 200䛺䛹ከ㔜ᗘ䛾㧗䛔タᐃ䛷䛿䚸HotSpot䝁䞁䝟䜲䝹䛜᮰䛩䜛䜎䛷䛛

䛺䜚䛾㛫䜢せ䛩䜛䛣䛸䛜䛒䜚䜎䛩䚹

• Java VM䛿䝕䝣䜷䝹䝖䛷HotSpot䝁䞁䝟䜲䝹䜢䝞䝑䜽䜾䝷䜴䞁䝗䛷⾜䛔䜎䛩䚹䝯䜲䞁
䛾ฎ⌮䜢䜲䞁䝍䝥䝸䝍䝰䞊䝗䛷ᐇ⾜䛧䛺䛜䜙䚸 HotSpot䝁䞁䝟䜲䝹䜢ู䛾䝇䝺䝑䝗䛜
ᐇ⾜䛧䜎䛩䚹䛣䛣䛷䝇䝺䝑䝗ᩘ䛜㠀ᖖ䛻ከ䛔ሙྜ䚸HotSpot䝁䞁䝟䜲䝹䜢⾜䛖䝇䝺䝑䝗
䛜䛺䛛䛺䛛CPU䜢䜚ᙜ䛶䛶䜒䜙䛘䛪䚸㛗㛫䛻䜟䛯䛳䛶䜲䞁䝍䝥䝸䝍䝰䞊䝗䛾䜎䜎

ືస䛧䛶䛧䜎䛖䛣䛸䛜䛒䜚䜎䛩䚹

• Java VM䛻-Xbatch䜸䝥䝅䝵䞁䜢䛩䜛䛸䚸䝯䜲䞁䛾ฎ⌮䜢Ṇ䛥䛫䛶HotSpot䝁
䞁䝟䜲䝹䜢⾜䛖䜘䛖䛻ືస䛜ኚ᭦䛥䜜䜎䛩䚹䛣䜜䛻䜘䛳䛶HotSpot䝁䞁䝟䜲䝹䛜

᮰䛩䜛䜎䛷䛾㛫䜢ᖜ䛻▷⦰䛩䜛䛣䛸䛜䛷䛝䜎䛩䚹

• 䝯䜲䞁䛾ฎ⌮䜢Ṇ䛥䛫䛶䛧䜎䛖Ⅼ䛻䛴䛔䛶䛿䚸JdbcRunner䛾-warmupTime䛻༑

ศ䛺್䜢ᣦᐃ䛩䜛䛣䛸䛷䚸 ᐃ⤖ᯝ䛛䜙㝖እ䛩䜛䛣䛸䛜ྍ⬟䛷䛩䚹
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Solaris䛻㛵䛩䜛ὀព㡯

• Solaris䛸Java SE 6䛾⤌䜏ྜ䜟䛫䛷䚸 ᐃ⤊䛻እ
java.sql.SQLRecoverableException䛜Ⓨ⏕䛩䜛䛣䛸䛜䛒䜚䜎䛩䚹

• Java VM䛾ලྜ䛷䛩䚹
http://bugs.sun.com/bugdatabase/view_bug.do?bug_id=4385444

• Java SE 7䜢⏝䛩䜛䛛䚸Java VM䛻-XX:-UseVMInterruptibleIO䜸䝥䝅䝵䞁䜢

䛧䛶䛟䛰䛥䛔䚹



30

ᚋ䛾ணᐃ
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JdbcRunner 1.3

• ᪥䛚ᢨ㟢┠䛩䜛䛴䜒䜚䛷స䛳䛶䛔䛯䛾䛷䛩䛜䚸㛫䛻ྜ䛔䜎䛫䜣䛷䛧䛯m(_ _)m

• 㛤Ⓨ⎔ቃ䚸ྛ✀䝷䜲䝤䝷䝸䛾䜰䝑䝥䝕䞊䝖䛸䚸⣽䛛䛺ලྜ䛾ಟṇ䜢䛧䛶䛔䜎䛩䚹䛣
䜜䜎䛷䛾 ᐃ⤖ᯝ䜢䛤◚⟬䛻䛩䜛䜘䛖䛺䛝䛺ኚ᭦䛿䛒䜚䜎䛫䜣䚹

• 䝸䝫䝆䝖䝸䜢䚸⮬Ꮿ䝃䞊䝞䛾Subversion䛛䜙GitHub䜈⛣⾜䛧䜎䛧䛯䚹
https://github.com/sh2/jdbcrunner

• 䛒䛸10ே᪥䛠䜙䛔䛷䛷䛝䜛䛸ᛮ䛔䜎䛩䚹
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tpcc-mysql䝻䞊䝎

• tpcc-mysql䜢䛳䛯䛣䛸䛾䛒䜛᪉䛿䛤Ꮡ▱䛛䛸ᛮ䛔䜎䛩䛜䚸᭱ึ䛻⾜䛖䝔䝇䝖䝕䞊

䝍䛾䝻䞊䝗䛜䛛䛺䜚㐜䛔䛷䛩䚹

• JdbcRunner䛾tpcc_load.js䛾᪉䛜㏿䛔䛾䛷䚸䛣䛱䜙䜢䝧䞊䝇䛻䛧䛶䝔䞊䝤䝹䚸䜲䞁
䝕䝑䜽䝇タィ䜢tpcc-mysql䛻ྜ䜟䛫䛯䝞䞊䝆䝵䞁䜢స䛳䛶䛔䜎䛩䚹

• ᛶ⬟ ᐃ䛻䛿tpcc-mysql䜢䛔䛯䛔䛜䚸సᴗ㛫䜢䛷䛝䜛䛰䛡▷⦰䛧䛯䛔䛸䛔䛖

᪉䛻䛚䛩䛩䜑䛷䛩䚹
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0 100 200 300 400 500 600 700 800 900

TPC-C data load time (sec, scale  䠖 16, lower is better)

tpcc-mysql䝻䞊䝎

• ⌧ᅾ䛾䝥䝻䝖䝍䜲䝥䛷tpcc-mysql䛻ẚ䜉䛶8ಸ㏿䛸䛺䛳䛶䛔䜎䛩䚹

• 䛺䛬㏿䛔䛾䛛䛿䚸௨ୗ䛾䜶䞁䝖䝸䛷ゎㄝ䛧䛶䛔䜎䛩䚹
http://d.hatena.ne.jp/sh2/20090528
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TPC-E䛾ᐇ

• Ẽ䛾㐲䛟䛺䜛䜘䛖䛺ERᅗ䛷䛩䛜䚸䛔䛴

䛛䛿ᐇ䛧䛯䛔䛸ᛮ䛳䛶䛔䜎䛩䚹
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Java SE 7/8ᑐᛂ

• Rhino䛜䛒䜎䜚㏿䛟䛺䛔䛸䛔䛖䛾䛜┠ୗ䛾ㄢ㢟䛷䛩䚹

• 䝥䝻䝣䜯䜲䝸䞁䜾䜢䛩䜛䛸CPU㈇Ⲵ䛾༙ศ䛜Rhino䚸ṧ䜚䛾༙ศ䛜JDBC䝗䝷䜲䝞䛸
䛔䛳䛯≧ἣ䛷䛩䚹Rhino䛿V8䛸ẚ䜉䜛䛸ᛶ⬟䛷10ಸ௨ୖỈ䜢䛒䛡䜙䜜䛶䛔䜛䛭䛖䛷䚸

䛺䜣䛸䜒ཝ䛧䛔䛷䛩䚹

• Java SE 7䛷invokedynamic䛸䛔䛖௧䛜㏣ຍ䛥䜜䚸Java VMୖ䛷ືస䛩䜛ືⓗ
ゝㄒ䛾䝟䝣䜷䞊䝬䞁䝇䜢䛝䛟ྥୖ䛥䛫䜛䛣䛸䛜䛷䛝䜛䜘䛖䛻䛺䜚䜎䛧䛯䚹Rhino䛿௨
ୗ䛾䝸䝫䝆䝖䝸䛷invokedynamic䜈䛾ᑐᛂ䛜㐍䜑䜙䜜䛶䛔䜛䜘䛖䛷䛩䚹
https://github.com/mozilla/rhino/tree/invokedynamic

• Java SE 8䛻ྥ䛡䛶Nashorn(䝘䝈䝩䞊䞁䚸䝗䜲䝒ㄒ䛷䝃䜲)䛸䛔䛖᪂䛯䛺JavaScript

䜶䞁䝆䞁䛜䜸䝷䜽䝹♫䛻䜘䛳䛶㛤Ⓨ䛥䜜䛶䛔䜎䛩䚹ಶேⓗ䛻䛿䛣䛱䜙䜢ᮏど䛧䛶
䛔䜎䛩䚹䜸䞊䝥䞁䝋䞊䝇䝋䝣䝖䜴䜵䜰䛸䛧䛶䝸䝸䞊䝇䛥䜜䜛䛸ఛ䛳䛶䛔䜎䛩䚹
http://www.publickey1.jp/blog/12/javavmjavascriptecmascript5nashornjdk_8n

odejs.html
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ⱥㄒ䝗䜻䝳䝯䞁䝖䛾ᩚഛ

• 䛫䛳䛛䛟స䛳䛯䛾䛷ᾏእ䛾᪉䛻䜒䛳䛶䛔䛯䛰䛡䜜䜀䛸⪃䛘䛶䛔䜎䛩䛜䚸ⱥㄒຊ䛾
㊊䜚䛺䛥䛻ⱞ៖䛧䛶䛔䜎䛩䚹

• 䝒䞊䝹ᮏయ䛿ᅜ㝿ᑐᛂ῭䜏䛷䛩䚹

• 䝒䞊䝹ᮏయ䛾Javadoc䛿᪥ᮏㄒ䛷䛩䛜䚸ㄞ䜐ᶵ䛿䛒䜎䜚䛺䛔䛛䛸ᛮ䛔䜎䛩䚹

• 䝔䝇䝖䜻䝑䝖䛾䝁䝯䞁䝖䛿ⱥㄒ䛷᭩䛔䛶䛔䜎䛩䚹

• 䝬䝙䝳䜰䝹䛜᪥ᮏㄒ∧䛧䛛䛺䛔ୖ䛻ศ㔞䛜ከ䛔䛾䛷䚸䛣䛣䛜ㄢ㢟䛷䛩䚹

$ java JR
JdbcRunner 1.2
ࢇࡏࡲ࠸࡚ࢀࡉᣦᐃࡀࣝࣇࢺࣉࣜࢡࢫ

$ LC_ALL=C java JR
JdbcRunner 1.2
Script file is not specified
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ᐟ㢟

1. FreeBSD䚸HP-UX䚸AIX䛷䛾ືసሗ࿌䜢䛚ᚅ䛱䛧䛶䛔䜎䛩䚹

2. DB2䚸HiRDB䚸Symfoware䚸Firebird䛷䛾ືసሗ࿌䜢䛚ᚅ䛱䛧䛶䛔䜎䛩䚹

3. Tiny TPC-C䛷䛩䛜䚸ᐇ䛿䜒䛖ᑡ䛧㏿䛟䛺䜚䜎䛩䚹䝏䝳䞊䝙䞁䜾䛻ᣮᡓ䛧䛶䜏䛶䛟䛰

䛥䛔䚹


