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ដ� Ꮷ� ࣿ�

NoSQL ॡథᡙὋځ˝֖߱ᰳবᑞǋѫ࣊यǋ๑᧙ஜ૵ᤇ̎བជథᅋӡʹᎂᄉᐎጆǌߥ˷΍

ၸ NoSQL ᄉ᣾ር˖Ὃੇ͂ʶཁཁڠઞᝌԓ౎ᄉஜ૵ंǋѫ࣊यጆፑὋڙʿՎᄉڣ௿ὋʿՎᄉϛ

᝹ʽὋ᧗ளࠅ᜼Չ˓ᦉѫǌੇ ᤆᭉ᜵ᤇڰ՘὞ᥦ᧖௦ʿ௦Ժ̾ϡ̎ុஞ὞ੇ͂ध̲ݼጹࠅ᜼ʶ̎

ူ੝ॆཨᄉ̂ࠃǌҁ˿ణՐὋࡂϷኃʶ൒ᅻ᥊ѫߔᄉߥၶὋ᜸ខ˿ԓߔᄉЮᦉὋ˶᜸ខ˿ʶྞள

ˆႌǌ;݈͗ݝὋᤇ˓ளˆႌ௦ܲ˥ᄉᬊၶὋԠ௦ܲ˥ᄉཿ৘ǌ߱ ᄉԓူФࠃʿளὋੇ ͂ᦏᅻ᥊ǌ

ᙉឬཿ৘ὋԺ˶ᤆ௦ᬊၶὋᥦ˥్ܲᡸૈՓ NoSQL ˆႌᄉຆܪὋ;ᐿᅋᛠృТڠ݋ቢڙᡸԯὋ

ཨᏪὋឞᤤ్גᡸփ὞ࡂᤤǑຆЙ NoSQLǒա-ǌ 
ᤇఴ˹๗࿨ࣸคὋˠΒХͳὋʿᭉ᜵;ڙᎩʼҁܪᏡಉᭅ஘ᄉ஠ುǌ߱ᄉຆऎ᤟ॆὋЮࠓࠓ

௛ူᝌὋᔩ;ᭉ᜵ᤈʶ൥˿ᝌ౼˓˞ᮤὋ߽ழ஠ುຸ֖̼ᆉ͗௦ఝݝᄉᤤસǌੇतᝫᤳឳὋ˝൤

ੇ˶ុஞ˿᝴ܲൿᖿᄉԱयὋ࣎ భԱߔᆀᏪຌഁὋϷঋᓫݍᄉᴁཁὋϳᅋ;ᯰʿϢᢙὋʁ ච֊੆ǌ 
ርࣿտ͂঳థݝ˹ឳὋள˹ᄹὋᤇ௦ʶሗࣳለǌ̯ࠪ࠴ឳз˖஠ܷ᫁ᄉ̠Ὃ˖஠ఝ௛ឳὋ˶

ឳ३ঋǌ˹Ꮱដ३ݝὋʿᅻʿ᜿˖ࡂ˝ឳᏧᄴʽ˿ௐᫍǌᤇࣱ̎ੇឳᄉʿ࠵˹௦ដᏧᣬӂҶҮᄉ

ፆంὋ࣎భੇᄉᤇʶఴ˶ᑞࠪ;థ੝ࣞүǌݟ౦;˶ਆᅋϡཁ᠇࿸ὋᏡដ̎ˋ᜴Ὃੇ͗ន্ڠᴁ

Ҵ;Ὃ࣎భ;ڙᤇ˓᣾ር˖˶ᑞథ੝அᖌǌ 
 

 ੆ࢼ
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ᬣᅋၸਖ਼Юࠓᄉ᫁ܘὋ੝ၶ੆ǋူܪǋѫౡ֖ॅುᄉஜ૵ᄉ᜺ഴঋᤳܷܘὋዜۋ˶ঋᤳܲܘǌ

൤ܰὋʶ̎ளஜ૵ຸ˶ڙၶ੆ܷ᧙ஜ૵Ὃඊ͛ݟਕ٧ǋКီͮ߿ጆፑ὇GPSὈǋᒬҮᤜᢍ٧֖ᄢ

ଌጆፑǌᤇܷ̎ஜ૵ᬶ᤯࣡ᜁሥ˝ܷஜ૵Ὃ߱͂ፋߚϱǋѫౡ֖ॅುࣛ౎˿ளᄉ఺᥄ˀૌੌǌ 
ஜ૵ʿ̨̨ঋᤳ᫁ܘὋᏪ˄ӦፆౝӐ֖ሩ႟ᄉᡕҸ˶ॡ௙௬ǌᤇಧʶ౎Ὃᮔݝ˦߿ schema

֖ѽၸСጆۋलၸᄉ͛ፑஜ૵ክူ੾శࡂԩҁ˿ૌੌǌ 
ஜ૵ंֵ̖ὋФ˖Ӊۋଉጉ๑᧙ஜ૵֖ӦፆౝӐஜ૵ᄰС᫇ᮤᄉ᣾ር˖Ὃភၶ˿ʶጆѴளڙ

હѴிஜ૵ ὇ंcolumn-oriented data storeὈǋ᪃/Ϙஜ૵ं֖஠ುஜ૵ंὋᤇ̎ஜ૵ंፑሥ NoSQLǌ 
NoSQL ֵ̖ӡԪʹӐὋྱব֖͈Ϙ˞षՉథʿՎὋځ൤࣡࣡ᬱ̾ᤤસǌఴ˹ᑞࣞү;ူᝌ

ஞ˓ NoSQL ᮖ۪ǌ˹˖ࡘᇧ˿ౝत᝴ܲ NoSQL ֵ̖ᄉ۲ఴഏএὋ᜷ᄥ˿ᄰࠪᣖܲᄉ NoSQL ̖

ֵὋᏪ᭣ӬӬຆЙ̭ፀ౼ʶሗֵ̖ǌఴ˹˞᜵Сซࣸऎ֖۲ఴഏএὋᏪʿ௦К᭦᜷ᄥඇʶሗֵ̖

ᄉ APIǌځ˝᜵̭ፀʿ࠵ NoSQL ֵ̖Ὃ੝̾͗๗Ԣܷ᧙ᄉඊᣖѫౡǌ 
ၸݼधʹݟ߿౦ʿᆷݟ NoSQL ̾Ԣߥʹݟ˷ክူ֖ѫౡܷஜ૵Ὃᥦ˥;͗Ԧဗఴ˹௦ʶఴ

ॡݝᄉЙ᫂ૈӮ֖ԟᏥၸ˹ǌ 

䇏㗙ᇍ䈵 
ఴ˹ᄉ˞᜵ᄫಕឳᏧ௦धԦᏧǋ౵ౝ࣍ǋஜ૵ंክူտ̾Ԣ੾శᮉᄫፂူὋ͉ͭʹူᝌஜ૵

ं੾శᄉ̠Ժᑞᦏ͗᜿३ఴ˹ॡథࣞүǌ 
᝟ኪ఺˃ˉᄉ᝴ܲߥၶ֖ᆐቂտ˶ܷ͗ࠪஜ૵֖ NoSQL ᤇʶ˞ᮤਕТᡙὋ̴͂͗ځ᫝ឳఴ

˹Ꮺᖌᄝᓡܲǌ 
͉ʹधݼᤈᛠܷஜ૵ѫౡ֖΍ၸ NoSQL ᄉ̠˶ᦏᑞ̯ఴ˹˖ԩᄝǌ 

ᴀкݙᆍ 
ఴ˹ᯪЎ̭ፀ NoSQL ᄉ۲ᆨᅻខὋཨՐᤩ൥᣾ນҁډፈবᑞុ͕֖౵ౝবૈलᄉᰳ᫼ഏএ

ʼǌੇ͂˞᜵Сซˀ NoSQL ᄰСᄉ۲ఴഏএὋࣲ ̾᝴ܲʿՎᄉ NoSQL ֵ̖˝Β౎ᝌ᧕߱͂ǌ˹

˖Ӊહ˿థС MongoDBǋCouchDBǋHBaseǋHypertableǋCassandraǋRedis ֖ BerkeleyDB ᄉ໥

ᇧ֖ಧΒὋ൤ܰᤆӉહФ̴ʶ̎ NoSQL ֵ̖ǌ 
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NoSQL ॡ᧗᜵ᄉʶᦉѫࡂ௦ܷஜ૵ူܪǌఴ˹̭࠱ፀ۲̅ MapReduce ᄉԺͨ᎕ူܪὋ໥ᇧ

Hadoop ၸΒὋᤆథ Hive ֖ Pig ᤇಧᄉᰳࡎઙ៵ǌ 
ኃ 10 ብСซ̇ NoSQLὋ̭ፀ Amazon Web Service ֖ Google App Engine ଡΘᄉࣰԻǌ 
ఴ˹Ӊդ᝴ܲၸΒ໥ᇧὋՎௐ˶͗ᝦ᝶ GoogleǋAmazonǋFacebookǋTwitter ֖ LinkedIn ᄉ

Ժͨ᎕ஜ૵౵ౝǌ 
ణՐʶᦉѫ˖Ὃఴ˹͗ඊᣖڙ NoSQL ֵ̖Ὃᝦ᝶ʿՎֵ̖ڙःၸርࣿಖ˖Рߚᄉពᮤǌ 

ᴀк㒧ᵘ 

ఴ˹ѫ˝ܷٽᦉѫὙ 
� NoSQL Й᫂ 
� NoSQL ۲ᆨ 
� ཿ৘ NoSQL 
� ଁଦ NoSQL 

ඇᦉѫᄉЮࠓᦏ௦̾ґʶᦉѫ˝۲ᆨᄉǌ 
ኃʶᦉѫ˝ NoSQL Й᫂Ὃ߿˦˿ NoSQL ֵ̖ᄉዜۋὋࣲѹ൒̭ፀ˿ၸ NoSQL ϱ֖᝺᫇ߚ

ஜ૵ᄉі˓Βߔǌ 
� ኃ 1 ብ߿˦ NoSQLǌ 
� ኃ 2 ብ̾ᡓፂЦᄉ Hello World ርࣿधܿὋ̭ፀ˿і˓΍ၸ NoSQL ᄉΒߔǌ 
� ኃ 3 ብ̭ፀ NoSQL ֵ̖̓̈ˀଋԯǌ 
ኃ̃ᦉѫ̭ፀ˿Չሗ NoSQL ֵ̖ᄉʶ̎۲ఴഏএǌ 
� ኃ 4 ብᝌ᧕ߚϱ౵ౝǌ 
� ኃ 5 ብ֖ኃ 6 ብ̭ፀ۲ఴᄉஜ૵ክူὋ໥ᇧ CRUD ୱͺ֖ಉល఺҃ǌஜ૵ᬶᬣௐ֖ᫍ΍

ၸৰхᏪ໥Ԫǌ 
� ኃ 7 ብଉᝦஜ૵໥ԪᄰСᄉ᫇ᮤǌ͛ፑᄉСጆۋஜ૵ंСซѽၸጉल౎͕Ӑಉលǌ 
� ኃ 8 ብ̭ፀ NoSQL ʽᄉጉलǌࠪ NoSQL ֵ̖Ꭴ̂࠵ҫஂ૆ᄉ੺᝿ज़ज़᣾ܿǌ 
� ኃ 9 ብᬇຌ̂ҫᄰСഏএὋ̾Ԣѫ࣊यጆፑ੝᭦˙ᄉ̂ҫ߸ஞবૌੌǌ 
ኃʻǋٽᦉѫ̭ፀᰳ᫼ពᮤǌ 
� ኃ 10 ብ̭ፀ Google App Engine ஜ૵ߚϱ֖ Amazon SimpleDBǌॡܷܲஜ૵ူܪథᠺ̅

MapReduce ᮲ಪᄉူܪழयǌ 
� ኃ 11 ብ̭ፀ MapReduce ᄉ۲ఴᅻខǌ 
� ኃ 12 ብੰࡘ˿ MapReduce ᄉ᜷ᄥᔴډὋ̾ ໥ᇧ Hive ˝ Hadoop MapReduce ͉ҫଡΘᄉዜ

SQL ઙ៵ǌኃ 13 ብٿᮎ˿ஜ૵ं౵ౝԢЮᦉፆౝǌ 
ኃ̊ᦉѫ௦ఴ˹ᄉణՐʶᦉѫǌኃ 14 ብඊᣖ NoSQL ֵ̖὚ኃ 15 ብଡѢ˿РߚᄉਆกὋ̾

Ԣ૊ᭉᤤસஜ૵ंᄉ᜹ཁ὚ኃ 16 ብៀ᝶Ժͨ᎕ःၸርࣿᄉ͕Ӑǌఴᦉѫᄉពᮤᄹͪ᯶ఽὋԁ˝

ᬄःၸࠃ NoSQL ੩ʽ˿۲ᆨǌኃ 17 ብࡘᇧʶ̎ࢹХ֖ࠃၸርࣿὋᦉᎷ NoSQL ௐၸ३ʼǌ 
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䯙䇏ᖙ໛ 

ឯԟཱՉ̼ܪᆉᇧΒ߶ᜈᄰःᄉᣃ͇Ὃ߶ᜈ൥ᰠ֖᝹Ꮅឬ௙ԟ᜸ᬃे Aǌ 

ᴀк㑺ᅮ 

˝˿ଠᤗ३ఝҪຌഁ௙˿Ὃڙఴ˹˖ੇ͂థݟʽጝ߿ǌ 

ఴಪयᛪᇧ᧪ࠪᄫґᝦ᝶Юࠓᄉซ᧕ǋ࠴੾ࢻǋଡᇧኍǌ 

ൿᖿಧयݟʽǌ 
� ഊͳᛪᇧளជԢ᧗ཁជǌ 
� ஠͇ՏǋURL ֖˹˖ᄉ̼ᆉ΍ၸݟʽᤇሗߙͳὙpersistence.propertiesǌ 
� ̼ᆉథˏሗࡘᇧழกὙܷᦉѫ̼ᆉಧΒ΍ၸ monofont ͳὋ௃ᰳ̜὚ॆґʼʽ஠˖᧗᜵ߙ

ᄉ̼ᆉ̾Ԣˀ˧ґ̼ᆉൿʿՎᄉ̼ᆉҪዣ௬ᇧǌ 

⑤ҷⷕ 

ࠪ̅ఴ˹੝థΒߔ˖ᄉ̼ᆉὋ;Ժ̾੣ࢹᣤЙὋ˶Ժ̾΍ၸఴ˹ᬃࣛᄉຸᆉ஠͇ǌ੝థຸᆉ

Ժ̯ www.wrox.com ʽᣑǌڙᎩቢʼ᤯᣾ఴ˹˹Տ὇΍ၸ೜ጉಳ੊˹ՏѴᛪὈᤈЙఴ˹ᄉសৰᮅὋ

ཁѣʽᣑ̼ᆉᄉᩖଋԀԺᖌԨຸᆉǌᎩቢʼӉդᄉ̼ᆉᦏᬃథʽ᭦ᄉڎಕὙ 

 
 

̼ᆉᇧΒᄉಕᮤ᧖Ӊդຸᆉ஠͇Տǌݟ౦Ե௦̼ᆉྞൿὋѶ஠͇Տݟ௦Ὑ 

Code snippet f lename 

ॡܲ˹ՏॡᄰͪὋ੝̾૊˝ځ ISBN ՁԺᑞಉᡐ౎ఝࠓ௛ǌఴ˹ ISBN Ձ

௦ 978-0-470-94224-6ǌ 

ʽᣑݝᄉ̼ᆉԺ̾ၸᝌԌ᎕ࢹХ੩धǌᬓ൤˧ܰὋڙʽᣑᮅ᭦ www.wrox.com/dynamic/books/ 
download.aspx ˶ᑞᄹҁఴ˹Ԣ Wrox Ф̴ڎ˹ᄉ̼ᆉǌ 

 䇃ࢬ

ᙉཨੇ͂ࡉКҦ๖ᬓ஠ఴ֖̼ᆉ˖ᄉ੝థᩱឧὋͭ ᩱឧ঳௦ᬱ̾ᥗБᄉǌݟ౦;Ԧဗ˿ఴ˹
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ᄉᩱឧὋඊૂݟзᩱឧ੊᫇ᮤ̼ᆉὋឯԥᯟፋੇ͂Ὃ᭣࣡ਕ៘ὀݟ౦;ᑞૈѢʶ˓᫇ᮤὋ˶᝴ࡂ

ᑞᥗБԲʶͮឳᏧᄉڇ৴ὋՎௐ˶ᑞࣞүੇ͂ଡᰳఴ˹ᄉ᠎᧙ǌ 
᜵ґज़ఴ˹ᄉӀឧᮅὋឯ᝺᫇ www.wrox.comὋ᤯᣾˹ՏᤈЙఴ˹ᄉសৰᮅὋཨՐཁѣӀឧ

὇Book ErrataὈᩖଋǌڙឞᮅ᭦˖Ὃ;Ժ̾ᄹҁၿឳᏧଡࣲ̓ၿ WroxᎃᏧԦ࣊ᄉఴ˹ᄉ੝థӀឧǌ

᜵ਆᖌ३߸ஞᄉڎ˹ѴᛪԢඇఴ˹ᄉӀឧᩖଋὋ˶ Ժ̾᝺᫇ www.wrox.com/misc-pages/booklist.shtmlǌ 
Ӏឧᮅʼ෤੼ҁ;ԦဗᄉᩱឧὋឯґज़ڙ౦ݟ www.wrox.com/contact/techsupport.shtmlὋ܌

зᛪӬଡ̓;Ԧဗᄉᩱឧǌੇ͂͗ࡉঋᆷᝢζোὋݟ౦ӀឧൣᆷὋ͗ڙӀឧᮅʼԦ࣊Ὃࣲڙఴ˹

ᄉՐ፝ྟఴ˖νൣ᫇ᮤǌ 

P2P.WROX.COM 

ᔩਆˀӉહఴ˹ͺᏧڙЮᄉՎᛠ͂ᝦ᝶ὋឯҪЙ P2P ᝶ڲ὇p2p.wrox.comὈǌᤇ˓ Web ᝶ڲ
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2� � ኃ 1 ብ� NoSQL ᄉഏএԢ᤟ၸᔴډ 

 

/P42- ᄉഏএԢ᤟ၸᔴډ�

ᴀゴݙᆍ 
� NoSQL ᄉ߿˦ 

� NoSQL ᄉԊԽ 

� ̭ፀՉሗ NoSQL ஜ૵ं 

� Ѵˠʶ̎ึᛠᄉ NoSQL ֵ̖ 
 

˷ߥڙὀ؝ NoSQL ᄉᡸʼ;ࣂፂҺ஗ڠ᣿Ѣ˿ኃʶ൥ǌ 

ˀܷܲஜளТ੾శʶಧὋNoSQL ᜁ঻৽ǋʿᆷ֖߿Ⴀ৴኉Ꮃᅋǌ಩૵ࠪय़ NoSQL ᄉ

খऎὋधԦᏧܷᒰᑞѲѫ੆̾ʽʻዜǌ 

� ୰⃶ᅗⱘҎὟ̴ᆐቂ NoSQL ௦ՠ᤟ၸ̅౼ݒःၸርࣿಖǌ̴͂΍ၸ NoSQLǋѸᤴ

NoSQLὋʶᄯ̅ܪ NoSQL ᮖ۪Ԧࡘᄉґ෸ǌ 

� 䅼ॠᅗⱘҎὙᤇ̠̎᜵˥ᄬᅋ NoSQL ᄉᆀܪʿஉὋ᜵˥ណڎ᝼௙߱ඒ௃͈Ϙǌ 

� 㾖ᳯᅗⱘҎὙ൤ዜधԦᏧ࡚̅ʿԺᅻ᝶ᏧὋځ˝̴͂੊Ꮷڙኍय़ NoSQL ੾శ੆ཿὋ੊Ꮷ

ᝢ˝ NoSQL Ե͗ึᛠʶௐὋᏪ঒႔߱ࡂԺ̾ᥗБþ༱ͺֆయ὇hype cycleὈÿࣛ౎ᄉ᠆᭦

ॕֽὋԠ੊Ꮷ̴͂Ե௦෤థ఺͗΍ၸ NoSQLǌ 

Gartner Ԧ௙˿༱ͺֆయʶជὋ̾ᛪᇧʶሗ੾శᄉ੆ཿऎǋڣࣉଋԩऎ̾

Ԣ׷ˉःၸርऎǌఝܲЮࠓឯ᝺᫇ http://en.wikipedia.org/wiki/Hype_Cycleǌ 

ੇ࡚̅ኃʶዜ̠ǌзʶఴ NoSQL ˞ᮤᄉ˹ৌݝ᝼௙˿ੇࠪᤇᮉ੾శᄉྕ؝ǌ؝൓/ᝦԍ

NoSQL ᄉ̠૊ཱζ̓ርऎᄉʿՎᤆԺ̾ᤈʶ൥ѲѫὙ̯ຝ֖ีҁ౜ቪ˞˦Ꮷǌੇ࡚̅ຝ֖ีǌ

᧜̅൤Ὃੇ࣎భࡘᇧᄉ௦ὋNoSQL ͺ˝ʶሗुథҦᄉࢹХὋ᭣࣡᤟Ջ߸੆౼̎ࢹͺὋՎௐ߱˶

˷ߥǌੇ࣎భឳᏧᑞࣛᅋʶሗधஉᄉǋ෤థϟ᜸ᄉॶখ౎ܪᆀڙߚ NoSQLǌଁଦᤇᮉ੾శ֖߱

ᐿՐᄉধਆὋ;ࡂᑞࠪ NoSQL ᄉ΍ၸ͈ϘϡѢᒬࣁᄉѻறὋࣲᑞ಩૵ྱ߿ᄉःၸ੊ڣ௿ৌॆڠ

ѽၸ NoSQLǌ 

ኃ 1 ብ˝ NoSQL Й᫂ǌఴብኤӬ̭ፀ̣˥௦ NoSQLὋ߱ ХܫঞಧᄉྱবὋЦۋၸΒథ̎גὋ

̾Ԣ߱ڙःၸርࣿಖ˖᤟̅גሗͮᎵǌ 

ᙁ�

ኃ1 ብ�
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1.1� ᅮН੠ҟ㒡 

᭦ʼߙ NoSQL ௦ˏ˓ជᄉጷՋὙNo ֖ SQLὋ߱ఌᇧ˿ NoSQL ੾శ/ֵ̖ˀ SQL ˧ᫍᄉࠪ

በবǌФࠃᤇ˓శឥᄉԦ௙̠֖௉య΍ၸᏧᄉ਒ধॡԺᑞ௦ No RDBMS὇No Relational Database 

Management SystemὋ᭣Сጆۋஜ૵ंክူጆፑὈ੊Ꮷ No relational὇᭣СጆۋὈὋͭځ˝ NoSQL

ᄉԦᮂఝݝեὋణጻᤤસ˿ᤇ˓ជǌՐ౎థ̠ଡᝫၸ NonRel ౎̼ఢ NoSQLὋᤆథ̠ଡѢ NoSQL

ᬄʼ௦þNot Only SQLÿ὇ʿ̨௦ࠃ SQLὈᄉኤሥὋ̾ណڎૠٿԓ౎ᄉశឥǌʿክߙ᭦਒ধݟʹὋ

̬ܸ NoSQL คૈᤇಧʶዜஜ૵ं֖ஜ૵ߚϱὋ߱͂ʿᥕ९ፂЦ RDBMS ԓူὋ˄࣡ˀ Web ᜺ഴ

ᄉܷۋஜ૵ᬶథСǌ૰ԱពឬὋNoSQL ࣲʿӬૈʶ˓ֵ̖੊ʶሗ੾శὋ̼߱ᛪʶிֵ̖Ὃ̾Ԣ

ʶጆѴʿՎᄉǋథௐᄰ̈СᐎᄉǋథСஜ૵ߚϱԢူܪᄉഏএǌ  

1.1.1� 㚠᱃Ϣग़৆ 

សጹ̭ፀՉሗڙ NoSQL ዜۋԢФᄰСഏএ˧ґὋᤆథʶ͇᧗᜵ᄉ̂ৰὋᥦࡂ௦˿ᝌ NoSQL

Ѣဗᄉܷᐿ௿ǌ᭣Сጆۋஜ૵ंࣲʿ௦᫹௢ᄆᭂὋ̂ࠃʼὋణ௉ᄉ᭣СጆߚۋϱԺ̾ᤜເҁኃʶ

੺᝟ኪ఺Ѣဗᄉௐయǌۋܷڙ఺Ѣဗᄉࣱ̼᧖Ὃ᭣Сጆۋஜ૵ंడᖌ३ጒᕥᄉԦࡘὋࣲ˄߿ྱڙ

ᄉ˃ˉᮖ۪᧖὇ඊߚݟϱᝢ᝼֖૾ాζোᄉࡎጞᄫेὈʶᄯढ፝ᒯ̬ǌពឬٿ౎Ὃᤇ̎ភၶܷڙ

᜺ഴ̈ᐎᎩःၸௐ̼᧖Ὃࣲڙ NoSQL ᓁԻ᭚ᑴᄉ᭣Сጆߚۋϱᆷࠃኪ३ʼ௦ளᱤဓ਒Їǌᤇ̎

᭣Сጆۋᄉ NoSQL  ᐱᒬѫ࣊यࣲ֖ᛠ᝟ኪܷᛠФ᥊ᄉࣱ̼ǌߘϱܷᦏߚ

̯Ժᜁ᜼ͺኃʶ˓଼ጉल୲ᄉ Inktomi धݼὋҁՐ౎ᄉ GoogleὋࣸค᧓ၸᄉСጆۋஜ૵ंክ

ူጆፑ὇RDBMSὈःၸ̅๑᧙ஜ૵ௐὋ఑᭚Ѣ˿ʶጆѴᒬᢵᄉ᫇ᮤǌᤇ̎᫇ᮤˀᰳ஌ᄉஜ૵ܪ

ူǋᰳ஌ᄉࣲᛠӐǋԺੰࡘব֖੆ఴథСǌڙఴብԢ˧Րᄉᝦ᝶˖Ὃੇ͂ʿ̨͗˿ᝌ੝థᤇ̎᫇

ᮤὋᤆ͗ଉࠬԺᑞᄉᝌфழ಴ǌ 

RDBMS ⱘᣥ៬ 

Web ጞѾܷ᜺ഴஜ૵ࠪူܪ RDBMS ᄉૌੌФࣲࠃ᭣ྱ̅߿౼ʶ˓ֵ̖Ὃ੝థՎዜஜ૵ं

ᦏ᭦˙ᅋː࢏ᄉᏥᰍǌRDBMS ϛ߿ஜ૵ᄉፆౝࣂ௙ᆷ߿˦Ὃஜ૵௦ᒰࠚᄉὋࣲ˄ॡܷርऎʼ

௦ʶᒰᄉǌRDBMS ౝतڙᤇಧᄉЎф్͇ʼὋԀஜ૵ᄉ࡚বԺ̾ᮔЎݝ˦߿Ὃ߱͂˧ᫍᄉᄰ

̈Сጆ᭣࣡ሶڌ˄ᜁጆፑڠलၸ὇systematically referencedὈǌ߱ᤆϛڙ˦߿߿ஜ૵ʼᄉጉलᑞ

γ૆ʶᒰবὋᑞፑʶःၸ̾ଡᰳಉលᄉᤳऎǌʿࣳᄉ௦Ὃʶெᤇ̎ϛ᝹௃ก੆በὋRDBMS ࡂ

በ҈఑᭚Ѣ᫇ᮤǌॆཨὋRDBMS Ժ̾ࠓॼʶ߿ርऎᄉʿ᜺।֖ፆౝᎤ˫Ὃͭڙౚ஘ፆౝᄉ๑

᧙ሩ႟ஜ૵᭦ґὋRDBMS ϱ఺֖҃᝺᫇ழกߚ᜺ഴஜ૵᭦ґὋ͛ፑܷڙ௬३һ˝Фᬱ˿ǌࡂ

૥ᜱ᜸ᐟǌ˝˿ࣞү RDBMS ҫγᬩὋ̂ࠔǋԜ૿ጝో֖உူܪὋ;Ժ̾ࠪᛪϡᤣ᜺ᔴӐࡘੰ

ͭፂ᣾˿ᤇ̎νஇᄉ RDBMS Фࠃఝዜͪʶ˓ NoSQL ֵ̖ǌ 

༦าব௦థ̼͈ᄉǌNoSQL ᎀᝌ˿ RDBMS लԦᄉ᫇ᮤࣲᬋͯ˿ူܪ๑᧙ሩ႟ஜ૵ᄉᬱ

ऎὋͭ௦ԥ᣾౎˶ᜁ݃Ԝ˿̂ҫ߸ஞবᄉҦ᧙֖༦าᄉጉलԢಉលᑞҦǌ౜˝᝸҇ᄉ௦Ὃ
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NoSQL ֵ̖˖ణ̠̽কএᄉʶ˓ྱবൣ௦ SQLὋᤇʶᮖ۪᧖ᄉֵ̖Θः͂׷ᦏڙҰҦ࠼ណՉ

ሗழกसᛩᤇʶቆᄆǌ 

᣾ԜіࣱᫍὋGoogle तᤴ˿ܷ᜺ഴԺੰࡘᄉ۲ᆨ᝹ஶὋၸ̅ஂଢ଼ Google ᄉ଼ጉल୲֖Ф̴

ःၸὋӉહ Google MapsǋGoogle EarthǋGmailǋGoogle Finance ̾Ԣ Google AppsǌФን႔௦ڙ

ःၸርࣿಖᄉඇ˓ࡎ᭦ʼѫѾᝌф᫇ᮤὋைڙतበʶݒԺͨ᎕ᄉ۲ᆨ᝹ஶ౎ࣲᛠူܪ๑᧙ஜ૵ǌ

˝൤ Google Ѹत˿ʶஞܫ߸ݒᄉ఺҃ὋӉહѫ࣊य஠͇ጆፑǋ᭦ՓѴிᄉஜ૵ߚϱǋѫ࣊यӨ

ុጆፑ֖۲̅ MapReduce ᄉࣲᛠኪก੯ᛠဖܑǌGoogle ܷழڠМधԦ࣊˿ʶጆѴ᝶஠౎ᝌ᧕Ф

۲ᆨ᝹ஶ˖ʶ̎С᪃ᄉጷ੆ᦉѫὋФ˖ణ᧗᜵ᄉ᝶஠Ӊહʽ᭦іኼǌ 

� Sanjay GhemawatǋHoward Gobioff ֖ Shun-Tak LeungὋþThe Google File Systemÿ; pub.19th 

ACM Symposium on Operating Systems Principles, Lake George, NY, October 2003 ǌᩖଋὙ

http://labs.google.com/papers/gfs.htmlǌ 

� Jeffrey Dean֖Sanjay GhemawatὋþMapReduce: Simplified Data Processing on Large Clustersÿ; 
pub. OSDI’04: Sixth Symposium on Operating System Design and Implementation, San 
Francisco, CA, December 2004ǌᩖଋὙhttp://labs.google.com/papers/mapreduce.htmlǌ 

� Fay ChangǋJeffrey DeanǋSanjay GhemawatǋWilson C. HsiehǋDeborah A. WallachǋMike 

BurrowsǋTushar ChandraǋAndrew Fikes ֖ Robert E. GruberὋþBigtable: A Distributed Storage 

System for Structured Dataÿ; pub. OSDI’06: Seventh Symposium on Operating System Design 

and Implementation, Seattle, WA, November 2006ǌᩖଋὙhttp://labs.google.com/papers/�

bigtable.htmlǌ 

� Mike BurrowsὋþThe Chubby Lock Service for Loosely-Coupled Distributed Systemsÿ ; 
pub.OSDI’06: Seventh Symposium on Operating System Design and Implementation, Seattle, 
WA, November 2006ǌᩖଋὙhttp://labs.google.com/papers/chubby.htmlǌ 

᫝ឳᤇʶᦉѫ੊ఴብՐ᭦ᦉѫௐὋࠪڙ;౦ݟ Ф˖̭ፀᄉʶጆѴశឥ֖ഏ

এਕҁ᭣࣡ڇ৴֖ʿ܁᧗᠆ὋԺ̾ሮ͓̂ো؛ԯචǌఴ˹᧓ၸᄰࠪᣏౚᄉᓫݍ

౎ᝌ᧕੝థᄰСഏএǌ;ʿᭉ᜵ʶԯච͗ߥ੝థˋ᜴Ὃ૊ᮊࣿ᫝ឳὋय़ឳ߸К

˹Ὃᒬཨ͗ူᝌ੝థˀ NoSQL ֖ܷஜ૵ᄰСᄉ᧗᜵ഏএǌ 

Google ᄰС᝶஠ᄉМधԦᛪलᡐ˿धຸधԦᏧᄉࣸคСซ֖ใԑТᡙǌॡঋὋኃʶ˓ഴ͋

Google ۲ᆨ᝹ஶᦉѫྱবᄉधຸᣃ͇ࡂधԦѢ౎˿Ὃ߱ᄉѸतᏧൣ௦ध଼ຸጉल୲ Lucene ᄉԦ

௙̠ǌጊଋᅋὋLucene ᄉನॶधԦᏧ͂ҪЙ˿ Yahoo!Ὃڙᥦ᧖ὋΙ᭤͔ܲधຸ᠇࿸Ꮷᄉஂ૆Ὃ

ԟཱ Google ᄉѫ࣊य᝟ኪ౵ౝὋधԦᏧ͂ѸतѢ˿ʶ˓ᑞܴఢ̼ Google ۲ᆨ᝹ஶ੝థᦉѫᄉध

ֵຸ̖Ὃᤇࡂ௦ Hadoop ԢФߔᮉᄫ֖ᄰСᮉᄫǌఝܲథС Hadoop ᄉζোǋ̼ᆉ֖஠ುឯ᝺᫇

http://hadoop.apache.orgǌ 

ᤇ᧖ੇ͂ʿвᠻᤗڙ Hadoop ԦࡘԽὋNoSQL ধਆភၶڙ Hadoop Ԧᛠኃʶ˓ྟఴ˧ґǌឹ

˿ௐϊѸᤴ˥̣ڙ NoSQL ᤇ˓శឥࣲʿ᧗᜵Ὃ᧗᜵ᄉ௦ Hadoop ᄉѢဗ˝ NoSQL ᄉঋᤳԦݕࡘ
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ᄉ۲ᆨὋᏪࠃڱ˿߿ Google ᄉ੆ҩѶࣞүܷ͔ଋԩ˿ளௐ̼ᄉѫ࣊य᝟ኪူএǋHadoop ᮉᄫ̾

Ԣ NoSQLǌ 

Google ᄉ᝶஠༎Ԧ˿ࣲ̠͂ࠪᛠܷ᜺ഴ֖ူܪѫ࣊य᭣Сጆۋஜ૵ߚϱᄉТᡙὋʶࣱՐὋ

Amazon ѫ̙˿̴͂ᄉ੆ҩፂᰍǌ2007 ࣱ Amazon ᇧ˿߱ᄉѫ࣊यᰳԺၸǋణጻʶᒰবஜࡘܰࠪ

૵ߚϱὋФՏచ DynamoǌఝܲథС Amazon Dynamo ᄉЮࠓԺ̾ڙʶኼᆐቂ᝶஠᧖ឳҁὋ᝶஠

ଡेݟʽὙGiuseppe DeCandia, Deniz Hastorun, Madan Jampani, Gunavardhan Kakulapati, Avinash 

Lakshman, Alex Pilchin, Swami Sivasubramanian, Peter Vosshall, and Werner Vogels,þDynamo: 

Amazon’s Highly Available Key/value Store,ÿin the Proceedings of the 21st ACM Symposium on 

Operating Systems Principles, Stevenson, WA, October 2007ǌ൤ܰὋAmazon ᄉ CTO Werner Vogels

˿ʶኼӯ஠˖ᝌ᧕ڙ Amazon Dynamo ᐿՐᄉС᪃ধਆὋӯ஠ڦڠ˝Ὑwww.allthingsdistributed.�

com/2007/10/amazons_dynamo.htmlǌ 

ᬣᅋ NoSQL ३ҁˏܷᮖЎ Web ̠ࢼ Google ֖ Amazon ᄉஂ૆Ὃᮖ۪˖ளֵ̖ᄰፘѢဗǌܷ

᧙धԦᏧध̴͂ڙݼᄉःၸርࣿ˖࠼ណᤇֵ̖̎ǌ࠴ҁѹѸМՂὋܷҁܷ͌ۋˉὋ᝴ܲ͌ˉᦏध

ʿҁࣱ̊ᄉௐᫍ᧖ὋNoSQLڙఝܲᄰС੾శ֖ύ᧜ᄰСழกǌ˷ߥਜ਒ݼ ֖ၸ̅ክူܷஜ૵ᄉ

ഏএ३ҁ˿ࣸค͛୦Ὃ͔ܲᅻՏМՂ˖धݼ๘ဗՉሗၸΒὋФ˖Ӊહ FacebookǋNetflixǋYahooǋ

EBayǋHulu ֖ IBM ኍǌФ˖᝴ܲМՂ˶᤯᣾धຸՓˆႌ᠇࿸Ѣ˿̴͂ᒬࣁᄉੰࡘጷ͇֖ளֵ̖ǌ 

ॡঋ;͗࠱˿ᝌҁథСՉሗ NoSQL ֵ̖ᄉᅻខὋӉહ߱͂ᄉᄰͪ˧֖ܪʿՎྱཁὋͭ൤ௐ

൤҈ឯЉ᝴ੇЎఆௐሎᮤὋࠪ థСܷஜ૵Ԣࣲᛠူܪᄉʶ̎ૌੌ֖ᝌфழ಴ϡ˓ኤᆀ̭ፀǌ൤႖

ፈᛠϟᮤைࣞڙү੝థឳᏧ˝ଉጉ NoSQL ֵ̖ϡݝэܫǌ 

1.1.2� ໻᭄᥂ 

ܷܲᄉஜ૵᧙੥ኪܷ὞ݟ౦;ࡂᤇ˓᫇ᮤល᫇ʿՎᄉ̠Ὃॸཨ͗३ҁʿՎᄉኔ಴ǌ൤ܰὋኔ

಴ᤆԺᑞᬣଡ᫇ᄉௐ఺ᏪԦၶԪӐǌࡂဗڙᏪᝒὋ͉ʹᡓ᣾і˓ TB ܷ˝ᄉஜ૵ᬶᦏԺ̾ॅ࠴ܷ

ஜ૵ǌᤇ௦ஜ૵ᬶܷҁधݼᡴᡔܲ˓ߚϱӬЊᄉЦࠩࡆۋὋ˶௦͛ፑ RDBMS ੾శधݼᛪဗѢՈ

Ҧᄉࠩࡆǌ 

᭄᥂໻ᇣⱘ䅵ㅫ 

ζোᄉӬͮὋ1ߙᓫ὇byteὈ௦ஜߙ ᓫኍ̅ߙ 8 ඊྱ὇bitὈǌڍڙᬄӬͮ҃˖Ὃ1 ᓫᄉߙ˓

ඇ 1000 υᜁᠱ̀ʶ˓ʿՎᄉՏሥὙ 

Kilobyte (kB)——103 

Megabyte (MB)——106  

Gigabyte (GB)——109 

Terabyte (TB)——1012 

Petabyte (PB)——1015 

Exabyte (EB)——1018 

Zettabyte (ZB)——1021 
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Yottabyte (YB)——1024 

ፑ̃ᤈ҃˖Ὃυஜःॆ௦͛ڙ 210὇੊ 1024ὈᏪ᭣ 103὇੊ 1000Ὀǌ˝˿ᥗБຈ๵ὋՎௐᤆ

̾˓ʶڙߚ 2 ˝ࣥᄉ֐ՏกὙ 

Kibibyte (KiB)——210 

Mebibyte (MiB)——220 

Gibibyte (GiB)——230 

Tebibyte (TiB)——240 

Pebibyte (PiB)——250 

Exbibyte (EiB)——260 

Zebibyte (ZiB)——270 

Yobibyte (YiB)——280 

іࣱґὋ1TBڙࡂ ˓̠ஜ૵Ժᑞࡂኪ᭣࣡ऊܷᄉ˿Ὃ̬ͭݟὋఴڠᆵᄧ᯵Ү͊ܫ٧֖᯵Ү٧

ᄉࠓ᧙᤯࣡ᦏథᤇ˥ܷǌԺ̾஧ਆὋల౎іࣱ᧖ὋԀΦᆵᄧ᯵Ү٧ᄉ᳭ᝢࠓ᧙ᡓ᣾˿ஜ˓ TB ˶

ʿᡛ˝݈ǌੇ ͂ၶาڙʶ˓ஜ૵ܷྏཀᄉௐ̼᧖Ὃஜᆉᄰ఺ᄉᣤѢǋӯࠆǋ௅࣡ᄉᇪ̓Ꭹፎఝளǋ

ॱӯǋႂߔ஠ುǋੲଠᄉЮࠓǋᮂˬ஠͇̾Ԣ᜼ᮟᦏڙঋᤳܲܘǌԺ̾ឬὋੇ͂ڙ๖᠟ܷ᧙ஜ૵

ᄉՎௐὋ˶ڙၶ੆ܷ᧙ஜ૵ǌ 

᜵ͤኪႂߔஜ૵੊̈ᐎᎩᄉᄽ࠴ܷࠃ᭣࣡ڇᬱὋ૵ᆐቂͤኪ֖ஜ૵௬ᇧὋᤇ˓Ϙ᭣࣡˧ܷὋ

Ժᑞڙ ZB ᧙ጞὋၴᒯఝܷǌʶᮉൣڙᤈᛠᄉՏ˝þThe Digital Universe Decade – Are you ready?ÿ

὇http://emc.com/collateral/demos/microsites/idc-digital-universe/iview.htmὈᄉᆐቂ˖ὋIDC ̼ᛪ EMC

ᤳऎǌઐնሥὋҁ᫁ܘஜ૵ᄫґᄉ࿃খԢФߔႂ˿ᇧࡘ 2020 ࣱѸत֖҃ܬᄉႂߔஜ૵঳᜺ഴ࠱

᣹ҁ 35ZBǌઐնՎௐܥሥὋᄫґၶ੆ᄉ֖Ժၸᄉஜ૵঳᧙ൣڙᤩຑᡓ᣾Ժၸᄉߚϱ঳᧙ǌ 

Ф̴ʶ̎Ϙ३ধᏥᄉஜ૵ӉહὙ 

� ACM ᧖ʶኼ̅ 2009 ࣱԦᛪᄉ᝶஠Ὃಕᮤ þ̋MapReduce: simplified data processing on large 

clusters ÿ὇ http://portal.acm.org/citation.cfm?id=1327452.1327492&coll=GUIDE&dl=&idx= 

J79&part=magazine&WantType=Magazines&title=Communications%20of%20the%20ACMὈὋ

ପᇧ Google ඇܸ᜵ူܪ 24PB ᄉஜ૵ǌ 

� 2009ࣱ FacebookʼʶኼథСФᄰྞߚϱጆፑᄉӯ஠ὙþNeedle in a haystack: efficient storage 

of billions of photosÿ὇http//facebook.com/note.php?note_id=76191543919ὈὋଡҁ Facebook

ϱᄉᄰྞ঳᧙᣹ҁߚ 1.5PBǌՎʶኼ஠ብᤆଡҁ Facebook ʼܷጝߚϱ˿ 600 ̢षྞڎǌ 

� ̈ᐎᎩು಴ᄉ FAQ ᮅ᭦὇archive.org/about/faqs.phpὈଡҁߚϱ̈ڙᐎᎩು಴᧖ᄉஜ૵ᰳ

᣹ 2PBὋࣲܥሥஜ૵᫁ܘည᣹ҁඇత 20TBǌ 

� ႂॕǑᬀї᣹ǒ˝ມ౿ 3D CGI ஌౦΍ၸᄉߚϱቆᫍ᣹ҁ˿ 1PB὇þBelieve it or not: Avatar 

takes 1 petabyte of storage space, equivalent to a 32-year-long MP3ÿὙhttp://thenextweb.com/�

2010/01/01/avatar-takes-1-petabyte-storagespace-equivalent-32-year-long-mp3/Ὀǌ 

ᬣᅋஜ૵᜺ഴᄉ֖᫁ܘஜ૵Ѹत౎ຸᄉ௅ᡕܲЊӐὋ̾ʽૌੌ࠱௅ᄝː࢏ǌ 
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� ᰳ஌ߚϱ֖᝺ܷ᫇᧙ஜ૵ॡᬱǌᮨܰ᜵යᄉࠓᩱ֖͊ܫ΍̂ৰԪ३ఝҪܬఽǌ 

� ୱͺܷஜ૵ᬶ๗Ԣܷ᧙ࣲᛠᤈርǌᤁᛠ᣾ር˖᜵̯͉ʹ஋ᬩ˖ࣰሶুܬ᣾౎ὋՎௐᤆ᜵

 ఽǌܬፆ౦Ὃᤇ᭣࣡ٿЮᤄډՋူᄉௐᫍᔴڙ

� ՉሗʿՎஜ૵ຸၶ੆ᄉӦፆౝӐ֖௃ፆౝஜ૵ᄉ schema ֖Њஜ૵૆፝ʿறԪӐὋࠪ߱͂

ᄉክူ௦ʶ˓̠̽ܿႺᄉ᫇ᮤǌ 

Ԩܷ᧙ஜ૵ழ᭦ඊဗᛠழกఝథ஌ǌNoSQLߚڙ൤Ὃੇ͂ᭉ᜵ளழกὋ߱͂ځ ֖ᄰСᄉܷ

ஜ૵ᝌфழ಴ൣ௦మᤇ˓ழՓ᣿Ѣᄉኃʶ൥ǌ 

ᬓ˿ஜ૵ὋՎௐ᫁ܘᄉᤆథ᜺ഴǌ 

⺕Ⲭᄬټ੠᭄᥂䇏ݭ䗳ᑺ 

Ὃͭ᫁ܘڙ᧙ᦏࠓϱߚክஜ૵᧙֖ࡉ ௦ᇒᄧᄉߚԨᤳऎὋԀஜ૵зЙᇒᄧ֖̯Ф˖ឳѢஜ

૵ᄉᤳऎࣲ෤థՎ൥᫁ܘǌᄫґЦۋᄉᡓ᣾ࣰڨපࣰᄉ 1TB ᇒᄧܥሥஜ૵᝺᫇ᤳညᑞ᣹ҁ

300MbpsὋᣀᤳᑞ᣹ҁ 7200RPMǌ̾൤ࢎϘᤳऎឳԨ 1TB ஜ૵ᭉ᜵ܷጝ 1 ᄉৰхݝௐ὇ణ࠴

ʽ௦ 55 ѫ᧾Ὀǌஜ૵᧙вܘҪὋѶᔈ᠟ᄉௐᫍԵܘʿђǌ൤ܰὋՁሥᣀᤳ᣹ҁ 7200RPM ௐ᝺

᫇ᤳညᑞ᣹ҁ 300Mbps ఴᢵ˶௦ឧ࠭ǌ͛ፑᄉ஼ᣀ̭᠎΍ၸߚ्ڒϱᇒᄧ౎͕Ӑᛪ᭦ሤǌڙ

ʼὋ7200RPMڒ ੝̼ᛪᄉஜ૵᝺᫇᧙ࠃᬄԨф̅੝᝺᫇ᄉՎॶڒᄉڒֆǌॆᇒᄧᤩຑᜁஜ૵

ǌॆᇒᄧᄉ࠵Ὃ࠭ᒰඇ൒஼ᣀᄉ᜷ᄥ᭦ሤђ࠴໗̾ՐὋֆ᫁ᤩຑԪ܌ 65%̾ʼᜁ܌໗ՐὋ

300Mbps ᄉࢎϘᤳညܷ͗ࣧʽᬋǌSSD὇Solid-state driverὋڌখᆵᄧὈ௦஼ᣀ̭᠎ᄉʶሗఢ̼

ֵǌSSD ΍ၸॱۋᔆྞὋᏪ᭣఺ႂ஼ᣀᇒᄧὋ߱࠱ஜ૵γڙߚ௛ܾবᬣ఺᝺᫇ߚϱ٧὇volatile 

random-access memoryὈ˖ǌˀ஼ᣀ̭᠎ᄰඊὋSSD ੽ឲఝᰳᄉᤳऎ֖ IOPS বᑞ὇input/output 

operations per secondὋඇሙឳзୱͺ൒ஜὈǌ2009 ࣱऄҁ 2010 ࣱѹὋᎾЏመ੾὇MicronὈኍМ

Ղࠇሥ̴͂Ժ̾ଡΘᡓ᣾ Gbps පࣰ᝺᫇ᤳऎᄉ SSD὇www.dailytech.com/UPDATED+Micron+�

Announces+Worlds+First+Native+6Gbps+SATA+Solid+State+Drive/article17007.htmὈǌࡉክݟ൤Ὃ

ဗ࿃௦ SSD ̮ཨЌ໗ bug ֖Չሗ᫇ᮤὋᏪ˄੆ఴᤉᰳ̅߱ᄉࠪ੣ᇒᄧǌ᧜̅ஜ૵ឳзᤳညԩ

ᬌ̅ᇒᄧ᝺᫇ᤳऎὋځ൤Եᑞઁஜ૵ѫ஘ҁܲ˓ߚϱӬЊʼὋᏪʿ௦ᬶ˖ڙӬʶᄉܷߚۋϱ˖ǌ 

1.1.3� ৃᠽሩᗻ 

Ժੰࡘব௦ʶሗᑞҦὋథ˿߱ጆፑᑞ᤯᣾ܘҪᠪຸଡᰳ՛Ւ᧙ᤈᏪᝌфܘҪᄉ᠆ᕲǌԺੰࡘ

বԺ̾᤯᣾ˏሗழयࠃဗὋʁ ௦ᦠᎵʶ˓ܷᏪुᄉᠪຸ౎໗ᡛᮨܰᄉᭉයὋ̃ ௦Ι᭤ၿ௾᤯఺٧

ጷ੆ᄉᬶᏅǌ΍ၸܷᏪुᄉ఺٧᤯࡚࣡̅ۆᄯԺੰࡘবǌЦۋᄉۆᄯੰࡘழ಴௦΍ၸᦠథܷ᧙

CPU Юನ˄ᄯଋેᣑܷ᧙ߚϱᄉᡓጞ᝟ኪ఺ǌᤇዜᡓጞ᝟ኪ఺᤯࣡౜Ф௔᠛Ὃ࡚ ̅˃థ᝹ܫǌఢ

᤯ࡘǌපࣰੰࡘҪᏪੰܘጆፑᬶᏅὋᬶᏅᬣ᠆ᣑᄉˉ׷΍ၸࡘǌපࣰੰࡘᄉ௦පࣰੰࡘᄯੰۆ̼

࣡ᭉ᜵ຊҪᮨܰᄉᓫཁ౎ः̶ᮨܰᄉ᠆ᣑǌ 

ܷஜ૵̾Ԣܷ᜺ഴࣲᛠူܪஜ૵ᄉᭉ᜵Χ΍පࣰੰࡘ३ҁ˿ࣸคᄉ᧓ጩǌڙ Googleǋ

AmazonǋFacebookǋeBay ֖ Yahoo!Ὃපࣰੰࡘᄉ۲ᆨ᝹ஶӉդஜ᧙ܷࢼᄉనҫ٧ὋФ˖ʶ̎Ӊ
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դіӡၴᒯіӠʹԻనҫ٧ǌ 

ࠪපࣰੰᬶࡘᏅʼѫ࣊ᄉஜ૵ᤈᛠူܪ௦᭣࣡ܬఽᄉ̂ৰǌڙපࣰᬶᏅʼܷူܪ᜺ഴஜ૵ᄉ

ழก᧖ὋMapReduce ഴۋԺᑞ᜵ኪ௦ణݝᄉǌ 

1.1.4� MapReduce 

MapReduce ᤇሗࣲᛠᎃርഴஂۋ૆ڙපࣰᬶᏅʼܷࠪ᜺ഴஜ૵ᬶᤈᛠѫ࣊यူܪǌ

MapReduce ಳ౵௦ Google ᄉ˃ѽ὇http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=�
HITOFF&d=PALL&p=1&u=/netahtml/PTO/srchnum.htm&r=1&f=G&l=50&s1=7,650,331.PN.&OS=
PN/7,650,331&RS=PN/7,650,331ὈὋͭФನॶধਆԺ̾ᒬၿѫ̙Ὃʶ̎धຸࠃဗࣂፂ᧓ጩ˿ᤇ̎

ধਆǌ 

MapReduce ᄉѸ਒֖༦ਕ౎ຸ̅ѥஜयᎃርǌmap ֖ reduce ௦ѥஜयᎃር˖ˏ˓࣡ၸѥஜǌ

ѥஜयᎃር˖Ὃmapڙ ѥஜࠪѴᛪᄉඇ˓Њገ੯ᛠୱͺ੊ѥஜǌΒݟὋڙѴᛪ[1, 2, 3, 4]ʼ੯ᛠ

multiple-by-two ѥஜ̖͗ၶԲʶ˓Ѵᛪ[2, 4, 6, 8]ǌ੯ᛠᤇ̎ѥஜௐὋԓథѴᛪʿ͗ᜁνஇǌѥஜ

यᎃርᝢ˝ःॆγ૆ஜ૵ʿԺԪὋᥗБܲڙ˓ᤈር੊ጲርᫍР̙ஜ૵ǌᤇ਒։ᅋѷ໥ᇧ᣾ᄉ map

ѥஜᙉཨॡኤӬὋԁԺ̾᤯᣾ˏ˓੊ఝܲጲርڙՎʶ˓ѴᛪʼՎௐ੯ᛠὋጲር˧ᫍ̈ʿॕֽὋځ

˝Ѵᛪఴᢵ෤థஇԪǌ 

ˀ map ѥஜዜͪὋѥஜयᎃር˖ᤆథʶ˓ reduce ѥஜᄉഏএǌࠃᬄʼὋreduce ѥஜयᎃርڙ

˖ఝࣸ˝̠ᅻᄉՏߙ௦ fold ѥஜǌreduce ੊ fold ѥஜԠሥ accumulateǋcompress ੊Ꮷ inject ѥஜǌ

reduce ੊ fold ѥஜࠪஜ૵ፆౝ὇ΒݟѴᛪὈ˖ᄉ੝థЊገ੯ᛠʶ˓ѥஜὋణጻᤄٿӬ˓ፆ౦੊ᣤ

Ѣǌځ൤ڙ map ѥஜᣤѢѴᛪ[2, 4, 6, 8]ʼ੯ᛠ reduce ය֖Ὃ͗३ҁӬ˓ᣤѢϘ 20ǌ 

map ֖ reduce ѥஜԺ̾ፆՋᡐ౎ူܪѴᛪஜ૵ὋЎࠪѴᛪᄉඇ˓੆տ੯ᛠʶ˓ѥஜὋвࠪᣀ

૰ၶ੆ᄉѴᛪ੯ᛠԲʶ˓ᐐՋѥஜǌ 

map ֖ reduce ᤇሗኤผᄉধᡸԺ̾ၸܷڙஜ૵ᬶʼὋԵᭉሮ̂νஇ̾᤟ःၿЊጷ὇tupleὈ੊

᪃/Ϙࠪጷ੆ᄉᬶՋԀԺǌmap ѥஜࠪᬶՋ˖ᄉඇጷ᪃/Ϙࠪ੯ᛠѥஜࣲ̖ၶʶ˓ளᬶՋὋଋᅋ

reduce ѥஜࠪளၶ੆ᄉᬶՋ੯ᛠᐐՋ̾᝟ኪణጻፆ౦ǌʶ˓Βߔᑇ᣾ӡᝒʹឥὋʽ᭦ੇ᤯᣾ʶ˓

ኤӬᄉΒߔ౎ᝌ᧕ஞ˓᣾ርǌϛ᝹ڙߚၿ᪃/Ϙࠪጷ੆ᄉᬶՋὙ 

 

Ф˖᪃௦ᥪஊᎃᆉὋϘ௦ᥪᎃૈ̼ᔴډЮࡏඞᄉހՏǌϛ᝹ᬶڙՋʼ੯ᛠ౼ map ѥஜԺ̾

ᖌԨྱ߿ᥪᎃᔴډЮ੝థࡏඞᄉހՏὋѶ൤ map ѥஜᣤѢݟʽὙ 

 

ଋᅋࠪʼ᭦ᄉᣤѢ੯ᛠ౼ reduce ѥஜ̾᝟ኪྱ߿ᥪᎃᔴډЮࡏඞᄉ঳ஜὋణጻᣤѢݟʽὙ 

 

ၸ MapReduce ౎ᤈᛠᤇ˥ኤӬᄉஜ૵ူܪ௬३ܷ౅࠴ၸ˿Ὃͭੇᄉᄫᄉ௦ᝧ;ူᝌഏএ֖

᣾ርᐿՐᄉನॶধਆǌ 

ଋʽ౎ὋѴˠʶᦉѫణᅻՏᄉ NoSQL ֵ̖ὋཨՐ૊ཱ߱͂ᄉҩᑞ֖࡚বᤈᛠѫዜǌ 
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1.2� 䴶৥߫ⱘ᳝ᑣᄬټ 

Google Bigtable ᄉஜ૵ߚϱഴஂۋ૆᭦ՓѴὋᤇˀ RDBMS ᭦Փᛠᄉߚϱಪय੔ཨʿՎǌ᭦

ՓѴᄉߚϱᑞᰳ஌ߚڠϱஜ૵Ὃݟ౦ѴϘʿࡂڙߚʿߚϱὋᤇಧʶ౎᥄ҁ null ϘௐࡂᑞᥗБํ᠟

ቆᫍǌ 

ඇ˓ஜ૵ӬЊԺ̾ᄹͺʶጷ᪃/ϘࠪᬶՋὋӬЊఴᢵ᤯᣾˞ಕខቿ὇primary identifierὈಕខὋ

˞ಕខቿԠԶ˞᪃ǌBigtable ֖Ф̴ዜֵ̖ͪ؝൓ሥ֏ᤇ˓˞᪃˝ᛠ᪃὇row-keyὈǌԲܰὋൣݟ

ఴᓫಕᮤ੝ଠᤗᄉᥦಧὋӬЊ૊ᮊࣿଅѴݝᤈᛠߚϱǌஜ૵ӬЊ૊ᛠ᪃ଅࣿǌ᜵ਆឬຌഁ᭦ՓѴ

ᄉథࣿߚϱὋᤆ३ˠ˓Βߔǌϛ᝹థʶषᛪߚϱˀ̠ᄰСᄉζোǌФ˖Ӊդ̾ʽՉѴὙՏߙ

὇first_nameὈǋހග὇last_nameὈǋᐋˉ὇occupationὈǋᥪᎃ὇zip_codeὈ֖বѾ὇genderὈǌᛪ˖

౼̠ζোݟʽὙ 

 

Վʶषᛪ᧖ᄉԲʶጷஜ૵Ὑ 

 

ኃʶ్ஜ૵ᄉᛠ᪃˝ 1Ὃኃ్̃ᄉᛠ᪃˝ 2ǌ᭦ՓѴᄉథࣿߚϱ˖ᤇˏ్ஜ૵͗ᤇಧߚϱὙ

ᛠ᪃ 1 ᄉஜ૵͗ߚϱڙᛠ᪃ 2 ᄉґ᭦Ὃ˄ˏ్ஜ૵ᄰ̈ඊ᥵ǌ 

൤ܰὋඇ్ஜ૵˖ԵథՋกᄉ᪃/Ϙࠪ੥͗ᜁߚϱǌڙዜ Bigtable ᄉ᭦ՓѴߚϱ˖Ὃஜ૵૊Ѵ

ி὇column-familyὈߚϱǌѴி᤯࣡௦ڙᦠᎵ੊ըҮௐݝ˦߿ὋѴѶʿᭉ᜵ᮔЎ߿˦੊ܥ௙ǌѴ

Ժ̾ߚϱ͉ʹஜ૵ዜۋὋґଡ௦ஜ૵ᑞ૆ˣӐ੆ byteஜጷǌϛ᝹ʼ᭦Βߔ˖Ѵி name ᄉ੆տӉહ

Ѵ first_name ֖ last_nameὋѴி location ᄉ੆տӉહѴ zip_codeὋѴி profile ᄉ੆տӉહѴ genderǌ 

ϱၿߚࡎᄉऄߔ൤ʶ౎Ὃʼ᭦Βݟ 3 ϱೊጷ੆Ὑnameǋlocationߚ˓ ֖ profileǌඇ˓ೊԵ͗

γߚՋกᄉ᪃/ϘࠪὋځ൤Ѵி name ೊ˖ߚϱʽѴϘὙ 

 

Ѵி location  ϱὙߚ

 

Ѵி profile Եథᛠ᪃ 1 ࠪःᄉஜ૵ϘὋѶ߱ߚϱὙ 

 

ʶᡐǌѴڙϱߚϱ˖Ὃྫྷူʼʶ్ஜ૵ᄉѴிࣲʿᄰ̈ᬥሎὋՎʶᛠ᪃ᄉ੝థஜ૵ߚᬄࠃڙ
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ிԺ̾ᄹͺ̼ᛪ੆տѴᄉ᪃ὋᏪᛠ᪃Ѷ௦̼ᛪஞ్ஜ૵ᄉ᪃ǌ 

ڙ Bigtable ֖Ф̴ዜֵ̖ͪ˖Ὃஜ૵૊ᮊࣿᤋ፝ߚϱǌॆஜ૵ᤩຑ܌໗ʶ˓ᓫཁՐὋ߱͗

ઞѫ੆ܲ˓ᓫཁǌஜ૵ʿ̨ڙඇ˓ᓫཁʼ௦థࣿᄉὋᏪ˄ᤆᡴᡔܲᓫཁ्੆ʶ˓ఝܷᄉథࣿᬶǌ

ஜ૵૆ˣӐழ᭦͗థࠓᩱᄉᏥᘼὋඇ͊ஜ૵ᦏՎௐ፤એ 3 ˓ҝఴǌܷᦉѫዜ Bigtable ֵ̖ᦏѽ

ၸѫ࣊य஠͇ጆፑ࠱ஜ૵૆ˣӐҁᇒᄧʼǌѫ࣊य஠͇ጆፑஂ૆࠱ஜ૵ߚϱҁᬶᏅᄉܲԻనҫ

٧ʼǌ 

˖Ѵࣿڙ௦ࡂὋಉ੼˶ఝኤӬὋ࠴థࣿὋஜ૵૊ᛠ᪃ಉ੼஌ည౜ᰳǌஜ૵᝺᫇ᬣ఺বఝ˝ځ

ಉ੼Ӊդஜ૵ᄉᓫཁǌஜ૵ଢЙԦၶڙ᫲ѴࡊᦉὋஜ૵ఝளѶԓڠᤈᛠὋʿ᣾ʶᓉ௦ຊҪஜ૵ᄉ

ʶ˓ளྟఴҁૈ߿ӬЊ὇cellὈ᧖ὋᏪ᭣ԓڠ᜷з὇in-place overwriteὈǌඇ˓ӬЊݼጻ፤એܲ˓

ྟఴὋྟఴ࡚ব᤯࣡ԺᦠᎵǌ 

HBase ௦̾ Google Bigtable ধਆ˝ᗯఴѸतᄉǋࣸԩ൓ᤀᄉǋधຸᄉథࣿѴிߚϱǌథС΍

ၸ HBase  థ̭ፀǌڨ˖ఴ˹ܲ˓ብᓫڙϱ᝺᫇ஜ૵ᄉጹᓫߚ

HBase ϱᄉஜ૵Ժ̾᤯᣾ߚ˖ MapReduce ᤈᛠူܪǌHadoop ᄉ MapReduce ௛ࠓХԺ̾ॡࢹ

ၸڠ HBase ͺ˝ஜ૵ຸ੊ஜ૵ଋஅழǌ 

Bigtable ֖Ф̴ዜֵ̖ͪᄉ੾శ᜺ᔴጹᓫӉդڙʽʶብᄉधݼᦉѫǌHold Ͱ;ᄉ݈ݝॶὋ੊

ᏧဗࡂڙᏡҁኃ 4 ብʶଉቂቤǌ 

ଋʽ౎Ὃੇ࠱Ѵˠʶ̎ዜ Bigtable ֵ̖ǌ 

᜵˿ᝌ֖ѽၸ Google ۲ᆨ᝹ஶᄉধਆὋణ·ழก௦̯ߥ˷ Hadoop὇http://hadoop.apache.orgὈ

ֵ̖ிधݼǌNoSQL ᄉ Bigtable ϱߚ HBase ൣ௦ Hadoop  ி˖ᄉʶտǌࠑ

ʽ᭦᧓ၸ᜵ཁԱ्यѴˠʶ̎ዜ Bigtable धֵຸ̖ԢФ࡚বǌ 
HBase 
� ᅬᮍ೼㒓䌘⑤ǌhttp://hbase.apache.orgǌ 

� ग़৆ǌ2007 ࣱѸत̅ Powerset὇ဗ࡚̅ڙॱᣃὈὋॱᣃஅ᠓ Powerset ґ HBase ᜁ૫ᡂፋ˿

Apache ۲᧚͗ǌ 

� ᡔᴃ੠䇁㿔ǌJava  ဗǌࠃ

� 䆓䯂ᮍ⊩ǌJRuby ᄉ shell ஂ૆̽֐ᛠ᝺᫇ǌథ ThriftǋAvroǋREST ֖ protobuf ਖ਼ቪǌࠆ

ࠪʶ̎ᎃርឥᝒଡΘஂ૆ǌԦᛠྟఴ˖ЮᎵ Java APIǌ 

Protocol Buffer ኤሥ ProtobufὋ௦ Google ᄉஜ૵̈૰ಪयǌథСФఝܲζ

োឯԟ᫝Ὑhttp://code.google.com/p/protobuf/ǌ 

� ᶹ䆶䇁㿔ǌ௃ԓၶಉលឥᝒǌၿ Hive὇http://hive.apache.orgὈଡΘዜ SQL ଋԯǌ 

� ᓔ⑤䆌ৃ䆕ǌApache License ྟఴ 2ǌ 

� Փ⫼㗙ǌFacebookǋStumbleUponǋHuluǋNingǋMahaloǋYahoo!ኍǌ 
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Thrift ㅔҟ 

Thrift ௦ʶ˓ᣃ͇ಳ౵֖ʶሗଋԯ߿˦ឥᝒὋஂ૆ᡴឥᝒᄉనҫ֖ API धԦǌၸ Thrift ၶ

੆ᄉనҫᑞڙ C++ǋJavaǋPythonǋPHPǋRubyǋErlangǋPerlǋHaskellǋC#ǋCocoaǋSmalltalk

֖ OCaml ˧ᫍ௃ᎊᰳڠ஌̈᤯ǌThrift ڙ 2007 ࣱၿ Facebook ѸतὋ߱ဗڙ௦ Apache ߬Ӑ٧

ᮉᄫǌС̅߱ᄉఝܲζোឯԟ᫝Ὑhttp://incubator.apache.org/thrift/ǌ 

Hypertable 
� ᅬᮍ೼㒓䌘⑤ǌwww.hypertable.orgǌ 

� ग़৆ǌ2007 ࣱѸत̅ ZventsὋဗڙ௦࿗በधຸᮉᄫǌ 

� ᡔᴃ੠䇁㿔ǌC++ࠃဗὋ΍ၸ Google RE2 ൣѶᛪ᣹यዜंǌRE2 ဗঋᤳᰳ஌ǌHypertableࠃ

੽ឲবᑞᰳ̅ HBaseὋథԺᑞᓫᄴܷူܪ᧙ஜ૵ᄉௐᫍԢ੆ఴǌ 

� 䆓䯂ᮍ⊩ǌஂ૆̽֐ᛠǌஂ૆ Thrift ଋԯǌ۲̅ Thrift ଋԯஂ૆ʶጆѴឥᝒǌЌ໗ѸᤴҦ

ᄉधԦᏧၴᒯ˝ Hypertable धԦ˿ JDBC Щࠓଋԯǌ 

� ᶹ䆶䇁㿔ǌHQL὇Hypertable Query LanguageὋHypertable ಉលឥᝒὈ௦ʶሗၸ̅ಉល

Hypertable ஜ૵ᄉዜ SQL ઙ៵ǌHypertable ˶థ Hive ᤟ᦠ٧ǌ 

� ᓔ⑤䆌ৃ䆕ǌGNU GPL ྟఴ 2ǌ 

� Փ⫼㗙ǌZventsǋᄇऎ὇˖ڍణܷᄉ଼ጉल୲Ὀ֖ Rediff὇Ӿऎణܷᄉ᫂ਖ਼ᎩቢὈǌ 
Cloudata 
� ᅬᮍ೼㒓䌘⑤ǌwww.cloudata.org/ǌ 

� ग़৆ǌၿ᭽ڍधԦᏧ YK Kwon Ѹत὇www.readwriteweb.com/hack/2011/02/open-source- 

bigtable-cloudata.phpὈǌ෤థܹܲథСФᡐຸᄉМधζোǌ 

� ᡔᴃ੠䇁㿔ǌJava  ဗǌࠃ

� 䆓䯂ᮍ⊩ǌஂ૆̽֐ᛠǌஂ૆ ThriftǋREST ֖ Java APIǌ 

� ᶹ䆶䇁㿔ǌCQL὇Cloudata Query LanguageὋCloudata ಉលឥᝒὈὋʶሗዜ SQL ಉលឥᝒǌ 

� ᓔ⑤䆌ৃ䆕ǌApache License ྟఴ 2ǌ 

� Փ⫼㗙ǌʿសǌ 

థࣿѴிߚϱ௦᭣࣡ึᛠᄉʶዜ NoSQLǌʿ ᣾ὋNoSQL ᤆӉդ᝴ܲ᪃/Ϙߚϱ֖஠ುஜ૵ंǌ

ʽ᭦̭ፀ᪃/Ϙߚϱǌ 

1.3� 䬂/ؐᄬټ 

ֺ࣎ᛪ὇HashMapὈ੊Сᐎஜጷ὇associative arrayὈ௦Ժ̾ࠓጩ᪃/Ϙࠪᄉణኤஜ૵ፆౝǌᤇ

ዜஜ૵ፆౝᦏ௦ʹ̠ᤙὋځ˝߱͂౜ᰳ஌Ὃ᝺᫇ஜ૵ᄉௐᫍܬఽऎ˝ O(1)ǌ᪃/Ϙࠪ˖ᄉ᪃ᬶڙ

Ջ˖௦׬ʶϘὋࠓ௛ಉ੼ὋΦ̅᝺᫇ஜ૵ǌ 

᪃/ϘߚϱՉʿᄰՎὙథᄉஜ૵γڙߚЮߚ᧖Ὃథᄉᑞઁஜ૵૆ˣӐҁᇒᄧ᧖ǌ᪃/ϘࠪԺ̾

ᜁѫ஘γߚҁᬶᏅᓫཁ˖ǌ 
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Oracle ᄉ Berkeley DB ᪃/ϘߚϱኤӬुܷὋ߱௦ጥዱᄉߚϱल୲Ὃ᪃֖Ϙᦏ௦ߙᓫஜጷǌФ

ನॶߚϱल୲ࣲʿСซ᪃੊Ϙᄉդ˦ὋԵክγ͛ߚЙᄉߙᓫஜጷࠪὋཨՐᤄٿՎಧᄉஜ૵ፋុၸ

ਖ਼ቪǌBerkeley DBࠆ ஂ૆࠱ஜ૵ᎀڙߚЮߚ˖Ὃᬣஜ૵࠱᫁ܘФ҄Йᇒᄧǌ߱ᤆஂ૆ࠪ᪃ጉलὋ

ࣞүఝঋڠಉ੼֖᝺᫇ǌBerkeley DB ᒬ 20 ˆጡ 90 ࣱ̼˖యڙߚࣂࡂǌڙ BSD4.3 ᣺ሧҁ BSD4.4

ᄉ᣾ር˖Ὃ߱ᜁѸतѢ౎ఢ૰ AT&T ᄉ NDBMǌҁ˿ 1996 ࣱὋᣃ͇МՂ Sleepycat ੆በὋ˃᫂᠆

᠉˝ Berkeley DB ଡΘஂ૆֖፤એǌ 

Բʶሗ࣡ၸᄉ᪃/Ϙߚϱ௦ᎀߚǌᎀߚଡΘःၸ˖΍ၸణܲᄉஜ૵ᄉЮߚঋཱǌᎀߚᄉᄫᄉ

௦ђ࠵ᇒᄧ I/Oǌ߱Ժ̾௦ణኤӬᄉ௡࠰ᛪὋ˶Ժ̾௦ஂ૆ᎀߚ᣾యን႔ᄉϣܤጆፑǌͺ˝ʶሗ

ึᛠን႔Ὃᎀࣸߚคःၸ̅᝟ኪ఺ᣃ͇ಖ੝థࡎ᭦̾ଡᰳবᑞǌୱͺጆፑǋஜ૵ंǋ˖͇֖ᫍՉ

ሗःၸᦏ΍ၸᎀߚǌ 

Ϸ EHCache὇http://ehcache.org/Ὀᤇಧϣܤᄉधຸѫ࣊यᎀߚጆፑࣸคःၸ̅Չዜ Java ःၸ

˖ὋԺ̾߱࠱ᄹͺʶሗ NoSQL ழ಴ǌԲʶሗᎀߚጆፑ Memcached὇http://memcached.org/Ὀڙ

Web ःၸ˖᭣࣡ึᛠὋ߱௦धຸᄉᰳবᑞࠪ៵ᎀߚጆፑǌMemcached ௦ 2003 ࣱ Brad Fitzpatrick

˝ LiveJournal धԦᄉǌᬓ˿ͺ˝ᎀߚጆፑὋMemcached ᤆࣞүࠃဗథ஌ᄉЮߚክူὋ߱͗Ѹत

ʶ˓ܷᘾ઱෈ὋཨՐڙᓫཁᫍ૊ᭉѫᦠЮߚǌᤇሗழयᥗБ˿ᆾྞӜ۪ᄉѢဗὋԀ౼˓ᓫཁథܲ

ͷᄉቆ᫋ЮߚὋᏪФ̴ᓫཁԁপᎤЮߚǌ 

ᬣᅋ NoSQL ᤁҮᄉҸܿ௅ᄝुҵὋ๘ဗѢʶ੺ளᄉ᪃/Ϙࠪஜ૵ߚϱǌФ˖ʶ̎ౝतڙ

Memcached API ʼὋʶ̎ၸ Berkeley DB ͺ˝ऄߚࡎϱὋԲʶ̎ѶଡΘКளᄉఢ̼ழ಴ǌ 

ᤇዜ᪃ /ϘߚϱܲӉդ APIὋஂ૆ Get-Set ఺҃̾ΦᖌԨ֖᝹ᎵϘ὚࠵ஜὋݟ Redis

὇http://redis.io/ὈὋѶଡΘఝ˗ࠜᄉઙ៵֖ఝुܷᄉ APIǌRedis Ժᜁ᜼˝ஜ૵ፆౝనҫ٧Ὃځ˝ᬓ

௡࠰ᛪ̾ܰ߱ᤆଡΘߙቿ˘὇ߙቿࣿѴὈǋѴᛪ֖ᬶՋኍஜ૵ፆౝὋᏪ˄߱ᤆஂ૆ʶݒ˗ࠜᄉୱ

ͺ౎᝺᫇ʿՎዜۋஜ૵ፆౝᄉஜ૵ǌ 

ఴ˹๯ᄥ˿᝴ܲˀ᪃/ϘߚϱథСᄉጹᓫǌʽ᭦ѴѢʶ̎᧗᜵ֵ̖ԢФ᧗᜵࡚বǌ᧪ࠪʶ̎

᧗᜵ྱবὋᤇ᧖в൒᧓ၸ᜵ཁԱᄉѴˠழयǌ 

Membase˄ᢳᑊܹ Couchbaseˈ Couchbase ݀ৌ៤ゟৢᓔྟҢ CouchDB Ё㦋ᕫ⡍ᗻ˅ 
� ᅬᮍ೼㒓䌘⑤ǌwww.membase.org/ǌ 

� ग़৆ǌNorthScale МՂ὇ՐఝՏ˝ MembaseὈ̅ 2009 ࣱըҮឞᮉᄫǌ̯ᥦௐᡐὋZygna ֖

NHN ˝ФͺѢ˿᧗᜵᠇࿸ǌMembase ۲̅ MemcachedὋஂ૆ Memcached ᄉ஠ఴ֖̃ᤈ҃

ӨᝫὋ߱ڙ Memcached ۲ᆨʼܘҪ˿ॡܲளྱবὋӉહᇒᄧ૆ˣӐǋஜ૵҃ܬǋڙጲᄉᬶ

Ꮕ᧗ளᦠᎵ֖ஜ૵ҮখࣰᛥǌMembase ᄉ᝴ܲನॶѸतᏧ˶௦ Memcached ᄉ᠇࿸Ꮷǌ 

� ᡔᴃ੠䇁㿔ǌErlangǋC ֖ C++ࠃဗǌ 

� 䆓䯂ᮍ⊩ǌੰࡘᄉ Memcached Щࠓ APIὋԺఢ̼ Memcachedǌ 

� ᓔ⑤䆌ৃ䆕ǌApache License ྟఴ 2ǌ 

� Փ⫼㗙ǌZyngaǋNHN ኍǌ 
Kyoto Cabinet 
� ᅬᮍ೼㒓䌘⑤ǌhttp://fallabs.com/kyotocabinet/ǌ 

ߓ୍࣍س�Ԛѫմ�*GT_2KK�Ћц॑ࢲ֣

GAEA
是一个纯Java的进程内缓存框架，具有快速、精干等特点

GAEA
是一个高性能的分布式内存对象缓存系统，用于动态Web应用以减轻数据库负载
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� ग़৆ǌKyoto Cabinet ᄉґᢵ௦ Tokyo Cabinet὇http://fallabs.com/tokyocabinet/ὈǌKyoto 

Cabinet ᄉஜ૵ंࡂ௦Ӊդ᝭ेᄉኤӬஜ૵஠͇Ὃඇ్᝭े௦ʶࠪ᪃/ϘὋඇ˓᪃֖Ϙᦏ௦

ʶጷԪ᫁̃ᤈ҃ஜ૵ǌ 

� ᡔᴃ੠䇁㿔ǌC++ࠃဗǌ 

� 䆓䯂ᮍ⊩ǌଡΘ CǋC++ǋJavaǋC#ǋPythonǋRubyǋPerlǋErlangǋOCaml ֖ Lua ᄉ APIǌ

ၿ̅ӨᝫኤӬὋ੝ڙߚڙ᭣࣡ܲᄉࠆਖ਼ቪǌ 

� ᓔ⑤䆌ৃ䆕ǌGNU GPL ֖ GNU LGPLǌ 

� Փ⫼㗙ǌMixi МՂǌԓͺᏧሎध Mixi ҪЙ Google ґὋMixi МՂᡁү˿ѹయܷᦉѫࢹͺǌ

ӯ஠֖ᥪ͇Ѵᛪ௬ᇧܷڙߚ᧙ၸਖ਼Ὃͭ෤థԺԟᏥᄉМРѴᛪǌ 
Redis 
� ᅬᮍ೼㒓䌘⑤ǌhttp://redis.io/ǌ 

� ग़৆ǌ2009 ࣱ Salvatore Sanfilippo ըҮឞᮉᄫǌSalvatore ˝ФѹѸМՂ LLOOGG

὇http://lloogg.com/ὈधԦ˿ Redisǌᙉཨᄫґ̮ཨ௦࿗በᮉᄫὋʿ᣾ Redis ᄉ˞᜵ͺᏧԩ

ᬷ̅ VMwareὋឞМՂᡁү˿ Redis ᄉधԦǌ 

� ᡔᴃ੠䇁㿔ǌC  ဗǌࠃ

� 䆓䯂ᮍ⊩ǌஂ ૆˗ࠜᄉழก֖ୱͺǌԺ̾᤯᣾ Redis ፤એᄉݝᛠଋԯ֖ʶጆѴ३ҁᓡ̽֐

ਖ਼ቪዜंᤈᛠ᝺᫇Ὃஂ૆ឥᝒӉહࠆ JavaǋPythonǋRubyǋCǋC++ǋLuaǋHaskellǋAS3

ኍǌ 

� ᓔ⑤䆌ৃ䆕ǌBSDǌ 

� Փ⫼㗙ǌCraigslistǌ 

ʼ᭦ᎬѴᄉ 3 ˓᪃/Ϙߚϱঋᤳ༦าὋஂ૆ߚϱࠃௐஜ૵ǋᆀయЮᮟጒ΍ၸᄉஜ૵Ὃၴᒯᤆ

ஂ૆ஜ૵߸Кڠ૆ˣӐǌ 

ᒯ̬˝ൢѴˠᄉ᪃/Ϙߚϱᦏ˝ஜ૵ߚϱଡΘ˿ुʶᒰবഴۋǌཨᏪὋڙѫ࣊यဖܑ˖Ф̴

ʶ̎᪃/ϘߚϱुុԺၸবᰳ̅ʶᒰবǌ߱͂˖ܷᦉѫ༦ਕ౎ᒬ Amazon DynamoὋAmamzon 

Dynamo ˶௦᪃/ϘߚϱὋ߱੽ឲӫᡔᄉԺၸᛠ֖ԺੰࡘবὋࣲ੆˿ Amazon ѫ࣊यࠓᩱ֖ᰳԺ

ၸবጆፑᄉᰣ࣯ǌApache CassandraǋBasho Riak ֖ Voldemort ௦ Amazon Dynamo ਆกᄉधຸ

 ဗǌࠃ

Amazon Dynamo ଍Ѣ˿ܷ᧙᧗᜵ᄉᰳԺၸবধਆὋФ˖ణ᧗᜵ᄉ௦ణጻʶᒰব὇eventual 

consistencyὈǌణጻʶᒰবఌᇧѢᓫཁஜ૵ఝள᣾ር˖ὋҝఴԺᑞ͗Ѣဗᫍ൞ᄉʿʶᒰǌణጻʶᒰ

ʿ௦ʿʶᒰὋԵ௦ˀ RDBMS Цۋᄉ ACID὇atomicityǋconsistencyǋisolationǋdurabiltyὋԓߔবǋ

ʶᒰবǋᬥሎবǋ૆ˣবὈʶᒰবᄰඊఝिǌ 

ఴ˹๯ᄥ˿ዜ Amazon Dynamo ణጻʶᒰবஜ૵ߚϱഴڰᄉܷ᧙ጹᓫὋͭ ఴ

ብʿ͗๗ԢᄰСᝦ᝶Ὃ̭ڙ˝ځፀᤇ̎Юࠓґᭉ᜵Ў௾Ԣʶ̎ᐿ௿֖੾శ۲ᆨǌ 

ʽ᭦ѴѢ Amazon Dynamo ᄉᄰֵ̖ͪԢФᦉѫ᧗᜵ྱཁǌ 
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Cassandra 
� ᅬᮍ೼㒓䌘⑤ǌhttp://cassandra.apache.org/ǌ 

� ग़৆ǌၿ Facebook धԦὋ2008 ࣱधຸǌApache Cassandra ᜁ૫ᡂፋ˿ Apache ۲᧚͗ǌ 

� ᡔᴃ੠䇁㿔ǌJava  ဗǌࠃ

� 䆓䯂ᮍ⊩ǌஂ૆̽֐ᛠ᝺᫇ǌஂ૆ Thrift ଋԯ֖ Java APIǌܲڙߚሗឥᝒᄉࠆਖ਼ቪὋӉહ

JavaǋPythonǋGrailsǋPHPǋ.NET ֖ Rubyǌஂ૆ Hadoop ᬶ੆ǌ 

� ᶹ䆶䇁㿔ǌಉលឥᝒ᜺ᔴൣ्ڙ੆˖ǌ 

� ᓔ⑤䆌ৃ䆕ǌApache License ྟఴ 2ǌ 

� Փ⫼㗙ǌFacebookǋDiggǋRedditǋTwitter ኍǌ 
Voldemort 
� ᅬᮍ೼㒓䌘⑤ǌhttp://project-voldemort.com/ǌ 

� ग़৆ǌ2008 ࣱၿ LinkedIn ஜ૵ˀѫౡጷѸतǌ 

� ᡔᴃ੠䇁㿔ǌJava ϱल୲Ὃஂ૆ߚဗǌԺଢ઩ࠃ Berkeley DB ֖ MySQLǌ 

� 䆓䯂ᮍ⊩ǌᬶ੆ ThriftǋAvro ֖ protobuf὇http://code.google.com/p/protobuf/ὈଋԯǌԺ̾

ፆՋ Hadoop ΍ၸǌ 

� ᓔ⑤䆌ৃ䆕ǌApache License ྟఴ 2ǌ 

� Փ⫼㗙ǌLinkedInǌ 
Riak 
� ᅬᮍ೼㒓䌘⑤ǌhttp://wiki.basho.com/ǌ 

� ग़৆ǌѸत̅ BashoὋឞМՂ੆በ̅ 2008 ࣱǌ 

� ᡔᴃ੠䇁㿔ǌErlang ဗǌԲܰᤆ΍ၸ˿ʶཁཁࠃ C ֖ JavaScriptǌ 

� 䆓䯂ᮍ⊩ǌஂ ૆۲̅ HTTP ᄉ JSON ଋԯ֖ protobuf ਖ਼ቪǌథࠆ ErlangǋJavaǋRubyǋPythonǋ

PHP ֖ JavaScript ዜंǌ 

� ᓔ⑤䆌ৃ䆕ǌApache License ྟఴ 2ǌ 

� Փ⫼㗙ǌComcast ֖ Mochi Mediaǌ 

CassandraǋRiak ֖ VoldemortὋ੝థᤇʻ˓धֵຸ̖ᦏଡΘ˿धຸ Amazon Dynamo ᄉᑞҦǌ

Cassandra ֖ Riak ᄉᛠ˝֖࡚বѫѾ௬ဗѢՉᒬᄉԤ᧗বὙCassandra Վௐ઴థ Google Bigtable

֖ Amazon Dynamo ᄉ࡚বὋᏪ Riak ௄௦᪃/ϘߚϱԠ௦஠ುஜ૵ंǌ 

1.4� ᭛ḷ᭄᥂ᑧ 

஠ುஜ૵ंʿ௦஠ುክူጆፑǌѷଋᝎ NoSQL ᄉधԦᏧ࣡͗ຈ๵஠ುஜ૵ं֖஠ು/Юࠓክ

ူጆፑǌ஠ುஜ૵ं˖ᄉ஠ುʶជ਒ૈ஠ು˖ౚ஘ፆౝᄉ᪃/ϘࠪᬶՋὋ᤯࣡௦ JSON὇JavaScript 

Object NotationὋJavaScript ࠪ៵ᛪᇧกὈὋᏪ᭣ʶᓉ਒˦ᄉ஠ು੊ᛪಪ὇ࡉክ߱͂˶ᑞᜁߚϱὈǌ 

஠ುஜ૵ंઁ஠ುॆͺʶ˓ஞͳὋʿ͗࠱஠ುѫҞ੆ܲ˓᪃/ϘࠪǌᬶڙՋࡎ᭦ʼὋᤇ΍३

ʿՎፆౝᄉ஠ುԺ̾உڙՎʶ˓ᬶՋ᧖ǌ஠ುஜ૵ंஂ૆஠ುጉलὋʿ̨Ӊહ˞ಕខቿὋᤆӉહ

஠ುᄉ࡚বǌॆ̬˝ஜʿܲᄉधຸ஠ುஜ૵ं˖ὋణܥՏᤉੳᄉ᜵ஜ MongoDB ֖ CouchDBǌ 
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MongoDB 
� ᅬᮍ೼㒓䌘⑤ǌwww.mongodb.orgǌ 

� ग़৆ǌѸत̅ 10genǌ 

� ᡔᴃ੠䇁㿔ǌC++ࠃဗǌ 

� 䆓䯂ᮍ⊩ǌஂ૆ JavaScript ᛠଋԯǌஂ૆ܲឥᝒ᯵ҮὋӉહ̽֐ CǋC#ǋC++ǋErlangǋ

HaskellǋJavaǋJavaScriptǋPerlǋPHPǋPythonǋRuby ̾Ԣ Scalaǌ 

� ᶹ䆶䇁㿔ǌዜ SQL ಉលឥᝒǌ 

� ᓔ⑤䆌ৃ䆕ǌGNU Affero GPL὇http://gnu.org/licenses/agpl-3.0.htmlὈǌ 

� Փ⫼㗙ǌFourSquareǋShutterflyǋIntuitǋGithub ኍǌ 
CouchDB 
� ᅬᮍ೼㒓䌘⑤ǌhttp://couchdb.apache.org ֖ www.couchbase.comǌܷ ᦉѫͺᏧ࡚̅ Couchbase

МՂǌ 

� ग़৆ǌ̅ݼ 2005 ࣱὋ2008 ࣱᜁጩЙ Apache ߬Ӑ٧ǌ 

� ᡔᴃ੠䇁㿔ǌ˞᜵ၸ Erlang ဗὋᦉѫࠃ C ဗὋJavaScriptࠃ ੯ᛠဖܑǌ 

� 䆓䯂ᮍ⊩ǌஂ૆ REST ᰳ̅Ф̴ʶѬ఺҃ǌԺ̾ၸಕэ Web ਖ਼ቪ᝺᫇ஜ૵ंὋࠆХ֖ࢹ

֖᝺᫇ Web ᠪຸᄉழกᄰՎǌ 

� ᓔ⑤䆌ৃ䆕ǌApache License ྟఴ 2ǌ 

� Փ⫼㗙ǌAppleǋBBCǋCanonicalǋCern ኍὋឯԟ᫝Ὑhttp://wiki.apache.org/couchdb/CouchD�

Bin_the_wildǌ 

ʽʶብध̭ݼፀ஠ುஜ૵ंᄉఝܲጹᓫǌ 

1.5� ೒ᔶ᭄᥂ᑧ 

ҁ൤˝ൢࣂፂѴѢ˿ܷᦉѫ˞ึधຸNoSQLֵ̖ǌФ̴ֵ̖Ὃඊ्ڎݟஜ૵ं֖XMLஜ૵

ᤇЇᤆ௦ѴѢˏሗڙXMLஜ૵ंὋʿ᣾्֖ڎϱὋ˶Ժ̾ኪͺNoSQLஜ૵ंǌఴ˹ʿ̭͗ፀߚ

ஜ૵ंὙNeo4j֖FlockDBὋ߱͂ԺᑞॡథᡙὋϘ३˿ᝌʶʽ्ڎ Ŀǌ 

Neo4j ௦ʶ˓Щࠓ ACID ᄉ्ڎஜ૵ंὋΦ̅ঋᤳ᥅Ԋ्ڎǌ 
Neo4j 
� ᅬᮍ೼㒓䌘⑤ǌhttp://neo4j.orgǌ 

� ग़৆ǌ2003 ࣱѸत̅ Neo Technologiesǌ὇෤ᩱὋᤇ˓ஜ૵ंڙ NoSQL ᤇ˓ជЇึᛠ˧ґ

 ǌὈ˿ڙߚፂࣂࡂ

� ᡔᴃ੠䇁㿔ǌJava  ဗǌࠃ

� 䆓䯂ᮍ⊩ǌஂ ૆̽֐ᛠଋԯ֖ REST ଋԯǌథܲሗឥᝒࠆਖ਼ቪὋӉહ JavaǋPythonǋRubyǋ

ClojureǋScala ֖ PHPǌ 

üüüüüüüüüü�
Ŀ ణᤂѢဗᄉʶ˓्ڎஜ૵ं Titan ˶लᡐ˿ʶ̎ซ਒Ὃఝܲጹᓫឯ᝺᫇Ὑhttp://thinkaurelius.github.com/titan/ǌ 

——ដᏧซ 
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� ᶹ䆶䇁㿔ǌஂ૆ SPARQL Өᝫ֖ RDF ಉលឥᝒǌ 

� ᓔ⑤䆌ৃ䆕ǌAGPLǌ 

� Փ⫼㗙ǌBox.netǌ  
FlockDB 
� ᅬᮍ೼㒓䌘⑤ǌhttps://github.com/twitter/flockdbǌ 

� ग़৆ǌѸत̅ TwitterὋ2010 ࣱधຸǌణѹ௦˝˿ߚϱ Twitter ʼዟˌᄉ᥵ଋᛪᏪ᝹᝟ᄉǌ 

� ᡔᴃ੠䇁㿔ǌScala  ဗǌࠃ

� 䆓䯂ᮍ⊩ǌஂ૆ Thrift ֖ Ruby  ਖ਼ቪǌࠆ

� ᓔ⑤䆌ৃ䆕ǌApache License ྟఴ 2ǌ 

� Փ⫼㗙ǌTwitterǌ 

ґ᭦ࣂፂ̭ፀ˿᝴ܲ NoSQL ֵ̖ǌ࣎భဗࣂ;ڙፂ߸੆˿བᢵὋੇ͂ʽ᭦᜵धݼᤈʶ൥ߥ

˷ᤇֵ̖̎Ὃࣲ˿ᝌݟʹథ஌ѽၸ߱͂ǌ 

1.6� ᇣ㒧 

ఴብᯪЎ̭ፀ˿ NoSQL ᄉഏএǋԊԽ֖ᤈʶ൥ߥ˷੝ᭉᄉ۲ᆨᅻខὋ˧Ր̭ፀ˿᭦ՓѴᄉ

థࣿߚϱǋ᪃/Ϙߚϱǋణጻʶᒰবஜ૵ं̾Ԣ஠ುஜ૵ंణ۲ఴᄉᅻខǌ൤ܰὋఴብᤆፋѢ˿

ʶֵ̖̎ԢФನॶ࡚বᄉ᜵ཁѴᛪǌ 

NoSQL ࣲʿᑞᝌф੝థ᫇ᮤὋᏪ˄ᐯڙߚ߿Ꭴཁǌʿ᣾ॆஜ૵᫁ܘҁ᭣ܷ࣡Ὃܷҁᭉ᜵ѫ

࣊ҁ᝴ܲᬶᏅᓫཁʼௐὋܷܲஜֵ̖ᄉੰࡘবᦏॡݝǌܷူܪ᧙ஜ૵ՎಧЌ໗ૌੌὋՎಧᭉ᜵ள

ᄉழกǌੇ͂ᅻ᥊˿ MapReduce ֖߱ᄉᑞҦὋʽ᭦ብᓫ˖ߥ͗࠱˷߱ᄉ΍ၸഴयǌ 

ॆ̼धԦᏧ௦ڙ RDBMS ᄉᬗͦʽ੆᫁ᡐ౎ᄉὋ੝̾᧓ၸ NoSQL ௄௦᧓ጩள੾శὋ˶௦இ

Ԫᛠ˝˷਄ǌᤇ˶਒։ᅋͺ˝धԦᏧὋੇ͂ᭉ᜵ᯪЎߥ˷ NoSQLὋຆЙူᝌ߱Ὃ˧Ր੥ᑞࠪФ

᤟ၸবͺѢᒬࣁᄉѻறǌ൤ܰὋNoSQL ˖ᄉ᝴ܲူএ᭣࣡᤟Ջᝌфܷ᜺ഴԺੰࡘব᫇ᮤὋԺၸ

̅Չሗዜۋᄉःၸǌ 

ʽʶብੇ͂࠱᤯᣾Ү੣ࠃᰍ֖ഏএব̭ፀ౎ឬ௙᭦ՓѴߚϱǋ᪃/Ϙߚϱ֖஠ುஜ૵ंᄉፆ

ౝǌੇ͗ࡉКҦଡΘ੝థᄰСζোὋͭᐯ߿ϡʿҁК᭦᜷ᄥǌੇʿ̭͗ፀඇ˓ዜѾᄉ੝థֵ̖Ὃ

Ե͗ᤤસඇሗዜۋᄉ̼ᛪֵ̖ǌݟ౦;ᑞ࠱ఴ˹̯ܿឳҁࡊὋࡂᑞڙःၸርࣿಖ᧖ᰳ஌ѽၸ

NoSQLǌԃᡐ᛽ߔधߥݼ˷աὀᇶ;ݝᤁὀ 
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/P42- ʼ੣ѹͳᰍ�

ᴀゴݙᆍ 
� ΍ၸ NoSQL ੾శ 
� ଉጉ MongoDB ֖ Apache Cassandra ۲ᆨ 
� ΍ၸึᛠᰳጞᎃርឥᝒ᝺᫇ MongoDB ֖ Apache Cassandra 
 

ብ௦ፂЦ Hello World Й᫂ᄉ NoSQL ྟὋ̭ፀ˿ʶ̎۲ఴᄉΒߔǌᤇ̎Βߔᙉឬ۲ᆨὋ

ࣲͭ᭣ڙଌ҃Իʼ੩Ӿ Hello ๖োᥦ˥ኤӬὋᏪ௦᜵ᝧ;ʼ੣ͳᰍ NoSQLǌNoSQL ௦

ࠪʶዜஜ૵ߚϱᄉઙ៵Ὃ௦ʶ˓ഏএǋʶሗѫዜὋ௦Кளᄉஜ૵ߚϱ᜹ཁǌ߱๯ᄥ˿ʶዜֵ̖֖

ʶጆѴԺ̾ᄰ̈ఢ૰ᄉ᭣Сጆۋஜ૵ߚϱǌڙኃ 1 ብੇ͂ཿ৘˿ʶ̎۲ఴഏএὋᅻ᥊˿ NoSQL
ᄉ͕ᎤཁὋ̯ఴብधੌࠃ࠱͂ੇݼ NoSQLǌ 

ఴብᄉΒ࠱ߔၸҁ MongoDB ֖ CassandraὋ੝̾;ᭉ᜵߶ᜈ᝹Ꮅ͂߱ݝǌݟ౦ڙधԦဖܑ˖

߶ᜈᤇֵ̖̎ௐᭉ᜵ࣞүὋឯԟᏥᬃे Aǌ 

ЎҔМা⫼ MongoDB ੠ Apahce Cassandra˛ 

ᤤસ΍ၸ MongoDB ֖ Cassandra ౎໥ᇧ NoSQL ΒߔФࣲࠃ᭣҈਒Ꮺ˝ǌఴብᄉᄫᄉ௦ଡ

Θ NoSQL ᤇʶࣸ᫪ᮖ۪ᄉኃʶ੣΍ၸͳᰍǌࣉ᭦ʼ˝ஜ͔ܲᄉ NoSQL ֵ̖ܷᦏଡΘल̠ซ

ᄫᄉҩᑞ֖͕ҸὋ᜵ф߿ᤤસגі˓ֵ̖Ժʿ௦͇ኤӬᄉ̂ǌඊழឬὋԺ̾ᤤસ Couchbase న

ҫ٧Ꮺ᭣ MongoDBὋ˶Ժ̾ᤤસ HBase Ꮺ᭣ CassandraǌಧΒ˶Ժ̾۲̅ RedisǋMembaseǋ
Hypertable ੊Ꮷ Riak ᤇಧᄉֵ̖ǌఴ˹๯ᄥ˿᝴ܲ NoSQL ஜ૵ंὋ੝̾Ե᜵᤯ឳК˹Ὃʶ߿

͗˿ᝌ NoSQL ᮖ۪ᄉՉሗఢ̼ழ಴ǌ 

2.1� ㄀ϔॄ䈵——ϸϾㅔऩⱘ՟ᄤ 

᫋ព࠵ឬὋᤈЙൣᮤὋᯪЎ̭ፀˏ˓ኤӬᄉΒߔǌኃʶ˓Βߔ௦ѸतኤӬᄉͮᎵϟݝஜ૵ंὋ

ኃ̃˓Βߔ௦ክူීᢻֵྠ֖ۋՁஜ૵ंǌˏ˓Βߔᄉ᧗ཁᦏڙ NoSQL ஜ૵ክူǌ  

2.1.1� ㅔऩⱘԡ㕂أད᭄᥂䲚 
ͮᎵనҫဗڙᡔ౎ᡔ༡˿Ὃځ˝ఴ͌ڠˉᦏ࠼ڙណଋᝎֆ᣷ᄉၸਖ਼Ὃܷ МՂѶ࠼ڙណ۲̅ͮ

ᴀ�

ኃ2 ብ�
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ᎵՓၸਖ਼ଡΘ˓বӐڙጲͳᰍֵ֖̖଍ᕚǌڙʶ̎ᅻՏःၸ˖࣡ᑞ᜸ҁͮᎵϟݝ੾శᄉᢵॕὋඊ

ݟ Google Maps ׷׫ጲᭅڙ֖ Walmart.comὋґᏧஂ૆ఴ଼ڠጉὋՐᏧ಩૵ᡯሎၸਖ਼ణᤂᄉ෗࠶

တᡓࣉଡΘֵ̖֖Χᩘζোǌ 
థௐၸਖ਼ͮᎵ௦᜵යၸਖ਼ᣤЙᄉὋథௐ௦଍றѢ౎ᄉǌ଍றԺᑞ۲̅ၸਖ਼ IP ǋᎩፎଋڦڠ

Йཁ὇ྱѾ௦ॆၸਖ਼΍ၸሧҮ᝹ܫௐὈὋ੊ᤇ̎੾శᄉՉሗጷՋǌͭ௦ʿ᝶ݟʹஅᬶஜ૵Ὃᦏᭉ

᜵ᰳ஌ߚڠϱᤇ̎ஜ૵Ὃੇ͂ᄉኃʶ˓Β̯ࡂߔᤇЇࡘधǌ 
˝˿ኤӬᡐ᜸Ὃੇ ͂ԵᏥᘼᎾڍၸਖ਼ᄉͮᎵϟݝὋᤇಧԵᭉଡΘၸਖ਼ಕខቿ֖ᥪᎃࡂᑞ੼Ѣ

ၸਖ਼ᄉͮᎵǌԨၸਖ਼Տͺ˝ၸਖ਼ಕខቿὋѶ᜵γߚᄉஜ૵ዜͪᤇಧὙþJohn Doe, 10001ÿǋþLee Chang, 
94129ÿǋþJenny Gonzalez 33101ÿǋþSrinivas Shastri, 02101ÿǌ 

ϱᤇ̎ஜ૵ௐὋ̋ߚڙ ˿γ૆༦าব֖ԺੰࡘবὋੇ ͂ᤤસ᭣Сጆۋஜ૵ंֵ̖ MongoDBǌ

ଋʽ౎Ѹत MongoDB ஜ૵ंὋߚϱಧΒͮᎵஜ૵ǌ 
1. ਃࡼ MongoDB ੠ᄬټ᭄᥂ 
ϛࣂ;߿ፂ੆ҩڠ߶ᜈݝ MongoDBὋဗڙ᜵ըҮనҫ٧ὋཨՐᤋʼ߱ǌ 
᤯᣾ᤁᛠԦᛠྟ bin ᄫेʽᄉ mongod ርࣿԺ̾ըҮ MongoDB నҫ٧ǌ᧪ࠪʿՎᄉဖܑὋ

ඊݟ WindowsǋMac OS XὋ੊Ꮷ౼ྟ LinuxὋMongoDB ᄉྟఴ͗థ੝ʿՎὋͭ௦੝థྟఴ˖న

ҫ٧ርࣿᄉՏߙᦏʶಧὋᏪ˄ᦏڙ bin ᄫेʽǌ 
ᤋଋ MongoDB నҫ٧ణኤӬᄉҨกࡂ௦ၸ߱ᒬࣛᄉ JavaScript ShellὋ̽֐ڙᛠႌ᭦ᤁᛠ

mongo ԀԺǌMongo ᄉ JavaScript Shell ڙ˶̽֐ bin ᄫेʽǌ 
੯ᛠ mongod ըҮ MongoDB నҫ٧ՐὋ͗ڙଌ҃Ի᧖ᄹҁዜͪݟʽᄉᣤѢὙ 

 

ʼ᭦ᄉᣤѢ౎ᒬ Windows 7 64 ͮὋWindows PowerShell ဖܑǌԩဖܑॕֽ;ᄉᣤѢԺᑞ͗థ

੝ԪӐǌ 
ဗڙὋஜ૵ंనҫࣂ٧ፂըҮᤁᛠᡐ౎Ὃၸ mongo JavaScript shell ᤋʼ߱ǌShell ణधݼᄉᣤ

Ѣःឞ௦ᤇಧᄉὙ 

 

mongo shell ᳭ᝢᤋଋఴڠᄉþtestÿஜ૵ंǌ̯ mongod὇నҫߵ٧એርࣿὈᄉଌ҃ԻᣤѢ˖Ὃ

Ժ̾࿮ҁ MongoDB నҫڙ٧ቪԯ 27017 ʼኍय़ᤋଋǌ᜵˿ᝌѹݼԺၸᄉ̽֐ὋԵᭉᣤЙ help
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૊ʽٿᢻ὇੊ᤄٿὈὋ͗ࡂᄹҁʽ᭦ᤇಧᄉ̽֐ᤤᮉѴᛪὙ 

  

 

㞾ᅮН MongoDB ᭄᥂Ⳃᔩ੠ッষো 

MongoDB ᳭ᝢڙᄫे/data/db὇Windows ʼ௦ C:\data\dbὈʽߚϱஜ૵஠͇Ὃڙቪԯ

27017 ʼᄢեឯයǌ΍ၸ dbpath ᤤᮉԺ̾ૈ߿ʶ˓ʿՎᄉஜ૵ᄫेὙ 

 

Ὃᤆ᜵ᆷγݝὋ᜵ЎѸतڙߚ౦ஜ૵ᄫेʿݟ mongod ઴థឞᄫेᄉзాᬌǌ 
൤ܰὋ΍ၸ port ᤤᮉԺ̾ૈ߿ʿՎᄉᤋଋቪԯՁὙ 

 

˝ᥗБу቉ὋःᯪЎᆷᝢឞቪԯՁ௃̠΍ၸǌ 
᜵Վௐνஇஜ૵ᄫे֖ቪԯՁὋՎௐૈ߿--dbpath ֖--port ᤤᮉԀԺǌ 

ʽ᭦ڙʹݟ˷ߥ MongoDB ˖Ѹतϟݝஜ૵ंǌ 
2. ߯ᓎأད᭄᥂ᑧ 
ኃʶ൥ЎѸतϟݝஜ૵ं prefsὋཨՐ௦ं˖Տ˝ location ᄉᬶՋὋణՐڙឞᬶՋ˖૊

ၸਖ਼ՏҪᥪᎃᄉЊጷ὇੊ࠪὈፆౝߚϱஜ૵ǌ૊ཱ MongoDB ᄉឬกࡂ௦੯ᛠʽѴ൥ᰠǌ 
(1) Ѭ૰ҁ prefs ஜ૵ंǌ 
 ϱᄉஜ૵ᬶǌߚ᜵˦߿ (2)
˝ҁᬶՋ˖ὋᬶՋՏߚᄉஜ૵ᬶγݝ˦߿࠱ (3) locationǌ 
᜵੯ᛠᤇ̎൥ᰠὋڙ Mongo JavaScript ଌ҃Ի˖᪃ЙὙ 
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ଽ߿ὀԵᭉኤӬі൥Ὃஜ૵ߚϱࡂэॆݯܫ˿ǌଡᧇіཁὋuse prefs ґஜ૵ंॆ࠱̽֐

இԪ˝ prefs ஜ૵ंὋͭ௦ஜ૵ंఴᢵʶᄯᦏ෤థ௬यڠѸत᣾ǌՎಧὋ᤯᣾͛ᤫඇ్ஜ૵ፋ

db.location.save()ழก࠱ஜ૵ߚЙ location ᬶՋὋͭ௦ᬶՋ˶෤థ௬यڠѸत᣾ǌڙ

MongoDB ˖Ὃஜ૵ं֖ᬶՋᦏ௦ڙଢЙஜ૵ௐ੥Ѹतǌځ൤Ὃڙᤇ˓Βߔ᧖ὋѸत௦Ԧၶڙଢ

Йኃʶ్ஜ૵{name: "John Doe", zip: 10001}ௐǌ 
ʽ᭦ಉលளतஜ૵ं౎ᰍ᝼ߚϱЮࠓǌ᜵ᖌ३ location ᬶՋ˖ᄉ੝థ᝭ेὋԺ̾੯ᛠ

db.location.find()ǌ 
ᄉ఺٧ʼ੯ᛠੇڙ db.location.find()͗௬ᇧʽѴᣤѢὙ 

 

;ᄉᣤѢःឞ᭣࣡ଋᤂὋ׬ʶԺᑞʿՎᄉڠழ௦ ObjectId.ObjectIdὋڙ MongoDB ˖߱

ၸ౎׬ʶಕខඇ్᝭े੊ඇ˓஠ುǌ 

MongoDB ΍ၸ ObjectId ౎׬ʶಕខᬶՋ˖ᄉඇ˓஠ುǌ஠ುᄉ

ObjectId Ф_idڙϱߚ ࡚ব᧖ǌଢЙ᝭ेௐὋ͉ʹ׬ʶϘᦏԺ̾੆˝

ObjectIdὋФ׬ʶবၿधԦᏧγᬩǌଢЙ᝭ेௐ˶Ժ̾ʿଡΘ_id ࡚বϘǌ

ᤇሗৰхʽὋMongoDB ͗ѸतࣲଢЙʶ˓᤟ॆᄉ׬ʶᄉಕខቿǌMongoDB ၶ

੆ᄉಕខቿ௦ BSON ಪयὋԀ̃ᤈ҃ JSON ಪयὋಪयഏᤗݟʽǌ 
� BSON ObjectId ௦ʶ˓ 12  ᓫᄉϘǌߙ
� ґ 4  ᓫ௦ѸतௐᫍὋᛪᇧᒬጡЊ̾౎ᄉሙஜǌᤇ˓Ϙॸᮋၸܷቪߙ
    ὇Big endianὈഴयߚϱὋԀణᰳஜͮᄉϘߚϱڙణͯᄉߚϱڦڠʼǌ 
� ଋʽ౎ 3  ᓫᛪᇧ఺٧ಕខቿǌߙ
� ᡱᅋ 2  ᓫᛪᇧᤈርಕខቿǌߙ
� ణՐ 3  ϱǌߚᓫᛪᇧ᝟ஜ٧Ὃᤇ˓Ϙ˶ॸᮋܷ̾ቪߙ
� BSON ಪयᬓ˿γ᝼׬ʶব̾ܰὋᤆӉդ˿Ѹतௐᫍǌ੝థಕэᄉ 
     MongoDB ᯵Үᦏஂ૆ BSON ಪयಕខቿǌ  
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ុၸ find ழกݟ౦ʿࣛԟஜѶᤄᬶٿՋ˖ᄉ੝థЊገὋͭ௦౼̎ৰхʽԺᑞԵᭉ᜵ᬶՋᄉ

ᦉѫᬶߔǌ˝Φ̅˿ᝌᦏᑞ੯ᛠ̎גಉលὋЎڙ location ᬶՋ˖ҪЙʽѴ᝭ेὙ 
� Don Joe, 10001 
� John Doe, 94129 
Ժ᤯᣾ mongo shell ߸੆ଢЙὋݟʽ੝ᇧὙ 

 

᜵ᖌ३ᥪᎃ 10001 ᄉ੝థၸਖ਼ՏѴᛪὋԺ̾ᤇಧಉលὙ 

  

 

᜵ᖌ३Տߙ௦þJohn Doeÿᄉ੝థ᝭ेѴᛪὋԺ̾ᤇಧಉលὙ 

 

ᤇˏ˓᣾໙ᬶՋᄉಉល˖Ὃಉល஠ುͺ˝ԟஜᜁ͛ᤫፋڙ find ழกὋФ˖ૈ߿˿᪃֖Ϙ᜵

ӛᦠᄉഴयǌᬓ˿ᤇ̎ኤӬᄉ᣾໙్͇ܰὋMongoDB ᤆஂ૆᝴ܲᰳጞಉល఺҃ὋӉહύү˿ൣ

Ѷᛪ᣹यᄉഴयǌ 
Ե᜵௦ஜ૵ंࡂ঳͗ᤀ౎ளஜ૵Ὃ੝̾ᬶՋፆౝࡂథԺᑞᤩຑԪ੆ጝోὋᤈᏪᭉ᜵νஇǌڙ

͛ፑᄉСጆۋஜ૵ं˖ὋࡂԺᑞᭉ᜵νஇᛪፆౝǌνஇᛪፆౝ਒։ᅋ੯ᛠܬఽᄉஜ૵᣺ሧ͉ҫ̾

ᆷγளᏤፆౝᄉஜ૵Ժ̾Рߚǌڙ MongoDB ˖ὋνஇᬶՋፆౝ௦࠴ᖜʶᇆǌఝэᆷڠឬὋᬶՋ

὇ዜͪ̅ᛪὈ௦िፆౝᄉὋ੝̾ڙՎʶ˓ᬶՋ˖Љ᝴ߚϱʿՎᄉ஠ುዜۋǌ 
ˠ˓ΒߔὋϛ᝹ဗڙԠ᜵ߚϱԲʶ˓ၸਖ਼ᄉͮᎵϟݝὋФހՏ֖ᥪᎃˀஜ૵ं˖ʶ˓ࣂፂߚ

ឬ{name:"Lee Chang", zip: 94129}ǌॆཨὋᤇ௦஋਒ᄉὋੇ͂ϛݟᄉ஠ು߸КᄰՎὋඊڙ

᝹ހՏ֖ᥪᎃࠪःឞ׬ʶǌ 
˝˿Ӝѫኃ̃˓ Lee Chang ֖ஜ૵ं˖ڙߚࣂᄉᥦ˓ὋԺ̾ຊҪʶ˓ᮨ࡚ܰবὋԀᛣ᥊

 Ὑڦڠ
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ဗڙвၸ find ᖌԨ੝థ஠ುὋᤄݟٿʽஜ૵ᬶὙ 

  

 

᤯᣾Չሗ˞ึᎃርឥᝒԺ̾᝺᫇ஜ૵Ὃځ˝Չሗ᯵ҮᦏڙߚǌఴብሮՐᄉ 2.2 ᓫ๯ᄥ˿థС

ពᮤǌڙ 2.2 ᓫᄉᦉѫЮࠓ˖Ὃ࠱΍ၸ JavaǋPHPǋRuby ֖ Python ᝺᫇ͮᎵϟݝஜ૵ǌ 
 Ձஜ૵ǌۋϱීᢻֵྠ֖ߚѴிஜ૵ंۋ΍ၸ᭣Сጆ࠱᧖Ὃߔଋʽ౎ᄉΒڙ

2.1.2� ᄬټ≑䔺ક⠠੠ൟো᭄᥂ 

ఴΒ˖΍ၸѫ࣊यѴிஜ૵ं Apache Cassandraǌځ൤Ὃڙፘ፝ຆЙᆐቂఴΒ˧ґःЎ߶ᜈ

ݝ Cassandraǌݟ౦ڙ߶ᜈ֖᝹Ꮅ Cassandra ௐᭉ᜵ࣞүὋឯԟ᫝ᬃे Aǌ 
Apache Cassandra ௦ѫ࣊यஜ૵ंὋ੝̾΍ၸௐ᤯࣡͗तበஜ૵ंᬶᏅǌڙᤇ˓Βߔ˖Ὃ᝹

Ꮅ Cassandra ͺ˝Ӭ˓ᓫཁᤁᛠᑞᥗБᬶᏅ᝹Ꮅᄉܬఽবǌၶ̖ဖܑѶʿ͗ᤇಧᦠᎵὋͭࠪઅᆂ

᫇ᡸ֖˿ᝌ۲ᆨᅻខ౎ឬὋӬ˓ᓫཁᡛᅺǌ 
Cassandra ஜ૵ंԺ̾᤯᣾Ӭ˓̽֐ᛠࠆਖ਼ቪ੊Ꮷ Thrift ଋԯ᝺᫇ǌThrift ଋԯஂ૆ܲሗᎃር

ឥᝒǌ̯ҩᑞᝇऎᝮὋԺ̾ઁ Thrift ଋԯॆͺ᤯ၸᄉܲឥᝒஜ૵ं᯵ҮǌС̅ Thrift ᄉЮڙ͗ࠓ

ሮՐᄉ 2.2 ᓫፘ፝ᝦ᝶ǌ 
᜵ፘ፝ߥ˷ීᢻֵྠ֖ۋՁஜ૵ंὋᯪЎःըҮ Cassandra ࣲᤋଋ߱ǌ 
1. ਃࡼϢ䖲᥹ Cassandra 
Cassandra ԦᛠྟԌ᎕Ӊ὇tar ੩ӉὋgzip Ԍ᎕ὈᝌԌՐᄉᄫे᧖థ˓஠͇ bin/cassandraὋ

ុၸᤇ˓஠͇Ժ̾ըҮ Cassandra నҫ٧ǌᤁᛠ bin/Cassandra–f ըҮʶ˓ఴڠ Cassandra ᓫ

ཁὋԟஜ-f ᝧ Cassandra ౦ᤁᛠݟґԻᤁᛠǌڙ Cassandra ᬶᏅὋѶ͗ըҮܲᓫཁὋᏪ˄ᓫཁᫍ

Ժ̾ᄰ̈᤯ζǌڙᤇ˓Βߔ˖Ὃ໥ᇧݟʹ΍ၸ Cassandra  ǌ˿ܴࡂϱ֖᝺᫇ஜ૵Ὃၸʶ˓ᓫཁߚ
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ըҮ Cassandra ᓫཁՐὋःឞ͗ᄹҁݟʽᣤѢὙ 

 

ʼ᭦ᄉᣤѢ௦̯ੇᄉ Windows 7 64 ͮὋWindows PowerShell ˖३ҁᄉǌݟ౦΍ၸʿՎᄉୱͺ

ጆፑ֖ shellὋᣤѢԺᑞ͗థ੝ʿՎǌ 
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Apache Cassandra 㡖⚍෎ᴀ䜡㕂 

Apache Cassandra ஠͇ڙ˦߿ϱᦠᎵߚ conf/Cassandra.yaml ˖ǌCassandra ሶྟ߿੊ध

Ԧྟᄉ tar.gz ಪयԌ᎕Ӊ˖ᄉ cassandra.yaml ஠͇Ӊդʶ᳭̎ᝢᦠᎵǌΒݟὋଡ̓௅ংஉڙ

/var/lib/Cassandra/commitlogᄫे˖Ὃஜ૵஠͇உڙ/var/lib/Cassandra/dataᄫे˖ǌ

Apache Cassandra ΍ၸ log4j ᝭े௅ংǌCassandra log4j ᤯᣾஠͇ conf/log4j-server. 

properties ᦠᎵǌ᳭ᝢৰхʽὋCassandra log4j  /௅ংᣤѢзҁ/var/log/Cassandra࠱

system.log ˖ǌݟ౦ਆγ႐᳭ᝢᦠᎵὋឯᆷγ̾ʼᄫेࣲڙߚ˄Хܫឳзాᬌǌݟ౦ਆνஇ

ᦠᎵὋឯᆷγࠪڙः௅ং஠͇˖ૈ߿ள஠͇݂ǌ 
ੇᄉଡ̓௅ং֖ஜ૵ᄫे࡚বѫѾ௦Ὑ 
 

# directories where Cassandra should store data on disk.data_file_directories: 

- /var/lib/cassandra/data 
 

# commit log  

commitlog_directory: /var/lib/cassandra/commitlog 
 

cassandra.yaml ˖ᄉᡸफ़ʿॸ௦ Windows ಪयǌΒݟὋʿᭉ᜵ૈ߿ଡ̓௅ংᡸफ़˝

commitlog_directory:C:\var\lib\cassandra\commitlogǌੇᄉ conf/log4j-server. 

properties ᧖ log4j appender ᄉ஠͇ᦠᎵݟʽὙ 
 

log4j.appender.R.File=/var/log/cassandra/system.log 

ᤋଋᤁᛠ˖ᄉ CassandraᓫཁᄉణኤӬҨก௦΍ၸ Cassandra CLI὇Command-Line InterfaceὋ֐

̽ᛠଋԯὈǌԵᭉ᜵ᤁᛠ bin/Cassandra-cliࡂԺ̾ըҮ̽֐ᛠὋԺ̾ૈ߿˞఺֖ڦڠቪԯՁݟʽὙ 

 

ᤁᛠ cassandra-cli ᣤѢݟʽὙ 

 

ᣤЙ help ੊?३ҁ̽֐ѴᛪὙ 
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ཿ৘˿ Cassandra ᄉ۲ᆨᅻខ˧ՐὋʽ᭦ੇ͂˝ීᢻֵྠ֖ۋՁஜ૵Ѹतߚϱ߿˦ὋཨՐ΍

ၸளݝ˦߿ᄉ Cassandra  ϱፆౝଢЙ֖ឳԨஜ૵ǌߚ
2. Փ⫼ Cassandra ᄬټ੠䆓䯂᭄᥂ 
ᯪЎ᜵˿ᝌ᪃ቆ֖ᫍѴிᄉഏএǌСጆۋஜ૵ं˖ణᤂͪ᪃ቆ֖ᫍѴிᄉഏএ௦ஜ૵ं֖

ᛪǌᙉཨᤇ̎߿˦ʿ߸КэᆷὋᏪ˄థௐԺᑞलᡐឧᝌὋͭ௦߱͂థү̅ူᝌݟʹ΍ၸ᪃ቆᫍ

֖Ѵிǌڙཿ৘᣾۲ఴ΍ၸഴय̾ՐὋ͗ࡂఝူڠݝᝌᤇ̎ഏএὋ߱͂ࣂፂᡓᡔ˿ࠪኍᄉСጆ

 ഏএǌۋ
ʽ᭦ЎѴѢCassandraనҫࣂ˖٧ፂڙߚᄉ᪃ቆᫍǌ੩ध cassandra-cliὋ᪃Йshow keyspaces

΍ၸ˿Кள߶ᜈᄉ˝ځᢻǌٿὋཨՐ૊̽֐ CassandraὋᣤѢዜͪᤇಧὙ 
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ጆፑ᪃ቆᫍὋᮎՏধ˦ὋࡂϷ RDBMS ᧖ᄉክူஜ૵ंǌጆፑ᪃ቆᫍӉહ˿ʶ̎ᮔݝ˦߿ᄉѴ

ிὋՐ᭦࠴ᓫ˖͗᤯᣾Β̭ߔፀѴிᄉᅻខǌ᪃ቆᫍ࠱Ѵிጷጺҁʶᡐǌ᤯࣡౎ឬὋඇ˓ःၸር

ࣿ᧖߿˦ʶ˓᪃ቆᫍǌஜ૵ڙ˦߿҃ܬ᪃ቆᫍࡎ᭦ʼὋԀڙ᪃ቆᫍʶጞܥ௙ஜ૵ҝఴᄉஜ᧙֖ߚ

ϱழयǌCassandraԦᛠྟ˖ᒬࣛʶ˓ᇧΒ᪃ቆᫍѸतᑭఴὋڙ confᄫेʽᄉschema-sample.txt
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஠͇˖ǌᤁᛠᇧΒ᪃ቆᫍѸतᑭఴݟʽὙ 

 

ੇ͂в൒᤯᣾̽֐ᛠࠆਖ਼ቪᤋଋὋ̽֐ڙᛠ˖᧗Ԧ show keyspaces Ὃᤇ൒ᣤѢःឞ̽֐

͗ϷᤇಧὙ 

 
 

 

ߓ୍࣍س�Ԛѫմ�*GT_2KK�Ћц॑ࢲ֣



28� � ኃ 2 ብ� NoSQL ʼ੣ѹͳᰍ 

 

 

 

ଋʽ౎ὋѸत CarDataStore ᪃ቆᫍὋཨՐ΍ၸ̼ᆉຌӬ 2-1 ˖ᄉᑭఴڙФ˖Ѹत Cars Ѵிǌ 

ҷⷕ⏙ऩ 2-1� CarDataStore ᪃ቆᫍᄉ߿˦ᑭఴ 
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schema-cardatastore.txt 

੯ᛠ̼ᆉຌӬ 2-1 ᄉᑭఴݟʽὙ 

 

ຊҪ᪃ቆᫍ੆ҩὀဗڙኤ᜵ٿᮎʶʽݟʹຊҪ᪃ቆᫍǌᯪЎຊҪՏ˝ CarDataStore ᄉ᪃ቆ

ᫍὋཨՐڙ൤᪃ቆᫍ˖ຊҪʶ˓ ColumnFamilyὋՏߙԶ Carsǌ᣾͗Їᤆ͗ᄹҁ ColumnFamilyὋ

ဗڙఆ˄ઁ߱͂ᄹͺᛪǌڙ ColumnFamily ˖ᤆӉહʶ˓Զϡ CompareWith ᄉ࡚বὋϘ˝

UTF8TypeὋֽ߱ॕ࠱ᛠ᪃ᄉጉल֖ଅࣿழयǌ᪃ቆᫍ᧖ᄉФ̴ᦉѫၸ౎ܥ௙҃ܬᤤᮉǌ

CarDataStore ᄉߔځ҃ܬϘ˝ 1ὋԀ Cassandra ˖Եߚϱʶ˓ஜ૵ҝఴǌ 
ଋʽ౎ὋຊҪʶ̎ஜ૵ҁ CarDataStore ᪃ቆᫍ˖Ὃݟʽ੝ᇧὙ 

 

 

ʼ᭦໥ᇧᄉ௦ڙ Cassandra ˖΍ၸ̽֐ຊҪஜ૵ǌ΍ၸ൤̽֐Ժ̾ຊҪʶ˓Տ�Ϙࠪ੊ᏧѴϘ

ҁʶᛠ᧖Ὃ߱͂ڙ˦߿᪃ቆᫍᄉ ColumnFamily ˖ǌඊ̽֐ݟ set Cars['Prius']['make'] = 

'toyota'ຊҪ˿Տ�Ϙࠪ 'make' = 'toyota'Ὃ᪃˝'Prius'ǌ'Prius'੝ಕខᄉᛠ௦ Cars 

ColumnFamily ᄉʶᦉѫὋᏪ Cars ColumnFamily Ѷڙ˦߿᪃ቆᫍ CarDataStore ˖ǌ 
ຊҪ߸ஜ૵ՐὋԺ̾ಉល֖᝺᫇ஜ૵ǌ᜵ᖌԨ Prius ಕខᄉՏ�Ϙࠪ὇ѴՏ֖ѴϘὈὋ΍ၸ

 ʽ੝ᇧὙݟὙget Cars['Prius']ǌᣤѢ̽֐
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ಉលௐ᜵ซ਒ᛠ᪃ǋѴிಕខቿ֖Ѵ᪃ᦏ௦Ӝѫܷ࠴зᄉǌځ൤΍ၸ'prius'὇Ꮺʿ௦

'Prius'Ὀʿ͗ᤄ͉ٿʹՏ-Ϙࠪǌណណᤁᛠ get Cars['prius']Ὃःឞ͗३ҁֽः Returned 

0 resultsǌ൤ܰซ਒Ὃಉលґ᜵᝭३Ԧᤞ̽֐ use CarDataStoreὋᝧ CarDataStore ੆˝

ॆґᄉ᪃ቆᫍǌ 
 ౦Եਆ३ҁ'Prius'ᛠᄉ'make'Տ�ϘࠪὋԺ̾ᤇಧಉលὙݟ

 

Cassandra ஂ૆ᄉஜ૵ഴۋᤉඊᤇ᧖ࡘᇧᄉ˗ࠜὋಉលᑞҦ˶ඊᤇ᧖໥ᇧᄉఝܬఽὋʿ᣾ᤇ

̎ពᮤᤆ௦႐ҁՐ᭦ብᓫвៀǌੇᄰζဗࣂ;ڙፂథཁਕ᜿˿ǌ 
ґ᭦̭ፀ˿ˏ˓ኤӬᄉΒߔὋʶ˓΍ၸ஠ುߚϱ MongoDBὋʶ˓΍ၸѴிஜ૵ं Apache 

CassandraὋʽ᭦ੇ͂΍ၸᎃርឥᝒ౎᝺᫇߱͂ǌ 

2.2� Փ⫼໮⾡䇁㿔 

᜵ઁ NoSQL Йःၸርࣿಖ᧖Ὃ౜Ф᧗᜵ᄉʶཁ௦ुϣᏪ༦าᄉܲឥᝒःၸὋԀᑞ΍ၸణࢥ

ึᛠᄉឥᝒ᝺֖᫇ୱጪᤇ̎ߚϱǌ 
ఴᓫ̭ፀ NoSQL ϱ֖ᎃርឥᝒ˧ᫍᄉˏሗଋԯǌᯪЎ௦ߚ JavaǋPHPǋRuby ֖ Python ྟఴ

ᄉ MongoDB ᯵ҮὋФ൒௦ Apache Cassandra ᄉˀឥᝒ௃С὇ஂ૆ܲឥᝒὈᄉ Thrift ଋԯǌᤇ̎

˞ᮤ๯ᄥᄉᦏ௦᭣࣡۲ఴᄉЮࠓὋՐ᭦ᄉብᓫ͗ڙᤇ˓۲ᆨʼࡘᇧఝुܷǋఝសጹᄉၸΒǌ 

2.2.1� MongoDB偅ࡼ 

ఴᓫ̭ፀٽሗʿՎឥᝒᄉ MongoDB ᯵ҮὋΙ൒௦ JavaǋPHPǋRuby ֖ Pythonǌ 
1. MongoDB ⱘ Java 偅ࡼ 
ᯪЎ̯ MongoDB ᄉ github ̼ᆉ ὇ंhttp://github.com/mongodbὈ̟ ʽᣑణளྟ MongoDB Java

᯵Үǌ੝థ߽ழஂ૆ᄉ᯵Үᦏ੫ክڙᤇ˓̼ᆉं˖ǌణளྟఴᄉ᯵Ү௦ 2.5.2Ὃ੝̾ʽᣑՏ˝

mongo-2.5.2,jar ᄉ jar ஠͇ǌ 
ੇ͂в൒ᤁᛠ bin/mongod ըҮఴڠ MongoDB నҫ٧ǌᤇ൒ၸ Java ርࣿ౎ᤋଋనҫ٧ǌ

ឯಉᄹ̼ᆉຌӬ 2-2 ˖ᄉ Java ಧΒርࣿὋ߱ᤋଋ MongoDBὋѴѢ prefs ஜ૵ंᄉ੝థᬶՋὋཨ

ՐѴѢ location ᬶՋ˖ᄉ੝థ஠ುǌ 

ҷⷕ⏙ऩ 2-2� ᤋଋ MongoDB ᄉ Java ಧΒርࣿ 
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ConnectToMongoDB.java 

ᎃដ֖ᤁᛠឞርࣿௐὋឯᆷγ MongoDB Java ᯵Үڙ classpath ᧖ǌᤁᛠርࣿᣤѢݟʽὙ 

ߓ୍࣍س�Ԛѫմ�*GT_2KK�Ћц॑ࢲ֣



32� � ኃ 2 ብ� NoSQL ʼ੣ѹͳᰍ 

 

 
 

 

Java ርࣿᄉᣤѢ֖ґ᭦̓̈य JavaScript shell ˖ᄉЮࠓկՋǌ 
ဗڙᄹᄹՎʶ˓Βݟߔʹ΍ၸ PHP  ဗǌࠃ
2. MongoDB ⱘ PHP 偅ࡼ 
ᯪЎ̯ MongoDB ᄉ github ̼ᆉंʽᣑ PHP ᯵ҮὋᦠᎵ᯵Ү̾Φڙఴڠ PHP ဖܑ˖΍ၸǌ

ጹᓫឯԟ᫝ᬃे A ˖߶ᜈ MongoDB ᄉ࠴ᓫǌ 
ʽ᭦௦ PHP ಧΒርࣿὋ߱ᤋଋఴڠ MongoDB నҫ٧ὋѴѢ prefs ஜ૵ं location ᬶՋ

˖ᄉ੝థ஠ುὙ 

 

connect_to_mongodb.php 

ᤇ˓ርࣿॡኤӬὋͭ௦ᑞ߸੆͉ҫὀଋʽ౎Ὃᄹᄹ Ruby  Վಧᄉ͉ҫǌူܪʹݟ
3. MongoDB ⱘ Ruby 偅ࡼ 
੝థ˞ึឥᝒᄉ᯵Ү MongoDB ᦏథὋRuby ˶ʿΒܰǌԺ̯̾ MongoDB ᄉ github ̼ᆉं˖

ᖌԨ᯵ҮὋʿ᣾ၸ RubyGems ౎ክူ߶ᜈఝኤӬǌ᜵эܫ΍ၸ Ruby ᤋଋ MongoDBὋణᡐᆉ᜵ᖌ

Ԩణளᄉ mongo ֖ bson ᄉ gemὋ߶ᜈݟʽὙ 

 

bsongem ͗ᒬҮ߶ᜈǌ൤ܰὋ଍ᕚ߶ᜈ bson_extǌ 
̼ᆉຌӬ 2-3 ଠᤗ Ruby ಧΒርࣿὋ߱ᤋଋҁ MongoDB నҫ٧ࣲѴѢ prefs ஜ૵ं

location ᬶՋ˖ᄉ੝థ஠ುǌ 
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ҷⷕ⏙ऩ 2-3� ΍ၸ Ruby ᖌԨ MongoDB ᬶՋ˖ᄉ੝థ஠ು 

 

connect_to_mongodb.rb 

ଋʽ౎ᣂҁၸ Python ᤋଋ MongoDB ˿ǌ 
4. MongoDB ⱘ Python 偅ࡼ 
੯ᛠ easy_install pymongo ௦߶ᜈ Python ᯵ҮణኤӬᄉழयǌ߶ᜈ̾ݝՐὋԺ̾ុၸ

̼ᆉຌӬ 2-4 ˖ᄉ Python ርࣿ౎ᖌԨ prefs ஜ૵ं location ᬶՋ˖ᄉ੝థ஠ುǌ 

ҷⷕ⏙ऩ 2-4� ᝺᫇ MongoDB ᄉ Python ርࣿ 

 

connect_to_mongodb.py 

ҁᤇЇὋՎʶ˓Βߔᒯ࠵ၸ˿̊ሗழय౎Ѹत֖ᤁᛠǌᤇ˓ΒߔኤӬథၸὋ߱໥ᇧ˿Ѹतᤋ

ଋ̾ԢᖌԨஜ૵ंǋᬶՋ֖ᬶՋ˖ᄉ஠ುኍᄯଋᄰСᄉഏএǌ  

2.2.2� ߱䆚Thrift 

Thrift ௦ᡴឥᝒనҫधԦಳ౵ǌ߱ၿʶݒᣃ͇֖ʶ˓̼ᆉၶ੆ल୲ጷ੆Ὃᑞ௃ᎊᤋଋܲሗឥ

ᝒǌApache Cassandra ΍ၸ Thrift ଋԯଡΘˀѴஜ૵ߚϱ̓̈ᄉઙ៵ࡎǌథС Apache Thrift ᄉఝ

ܲЮࠓឯ᝺᫇ http://incubator.apache.org/thrift/ǌ 
Cassandra ᄉ Thrift ଋԯ߿˦உڙ Apache Cassandra ԦᛠӉ˖ interface ᄫेʽՏ˝

casssandra.thrift ᄉ஠͇˖ǌCassandra ʿՎྟఴᄉ Thrift ଋԯ߿˦థ੝ʿՎὋឯᆷγ;ᖌ३

˿ൣᆷྟఴᄉଋԯ஠͇ǌ൤ܰὋᤆ᜵ᖌ३ʶ͊Щ߿ࠓ˦஠͇ᄉ Thriftǌ 
Thrift Ժ̾Ѹत᝴ܲʿՎᄉឥᝒፄ߿ǌڙ Cassandra ᄉΒߔ˖ὋԺ̾˝ JavaǋC++ǋC#ǋPythonǋ

PHP ֖ Perl ၶ੆ଋԯǌၶ੆੝థ Thrift ଋԯణኤӬᄉ̽֐௦Ὑ 

 

൤ܰὋᤆᑞ˝ Thrift ၶ੆٧ርࣿܥ௙ឥᝒԟஜǌඊݟὋԵၶ੆ Java Thrift ଋԯᄉ̽֐௦Ὑ 

 

ၶ੆ݝ Thrift ഴڰՐὋࡂԺ̾ڙርࣿ˖΍ၸ˿ǌϛ᝹੆ҩၶ੆˿ Python ᄉ Thrift ଋԯ֖ഴڰὋ

Ժ̾૊ཱ̼ᆉຌӬࡂ 2-5 ੝ᇧὋᤋଋ CarDataStore ᪃ቆᫍಉលஜ૵ǌ 
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ҷⷕ⏙ऩ 2-5� ΍ၸ Thrift ଋԯಉល CarDataStore ᪃ቆᫍ 

 

query_cardatastore_using_thrift.py 

ክࡉ Thrift ᭣࣡థၸὋʿ᣾థௐੇ͂ᤆ௦͗ᤤસࣂథᄉឥᝒ APIǌځ˝ᤇ̎३ҁ฽ណ֖ሤ౜

ஂ૆ᄉ API ᑞଡΘᤔѬᭉ᜵ᄉԺ᭤ব֖ሶ߿বὋԀΦ߱͂੝ᤋଋᄉֵ̖ᤆڙܪឥᝒᄉঋᤳԦࡘ

˖ǌథ᝴ܲᤇዜ API ऄࡎ΍ၸ ThriftǌCassandra థॡܲᤇಧᄉዜंὋඊஂݟ૆ Java ᄉ Hectorǋஂ

૆ Python ᄉ Pycassa ֖ஂ૆ PHP ᄉ Phpcassaǌ 

2.3� ᇣ㒧 

ఴብᄉᄫಕ௦ࣛ;ѹ൥ͳᰍ NoSQL ஜ૵ंὋ᤯᣾Ү੣ࠃᰍ໥ᇧನॶഏএǌఴብЮ۲ࠓఴࠃ
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ဗ˿ᤇʶᄫಕὋࣲଡΘ˿ᡓᡔþHello Worldÿᄉఝ˗ࠜᄉЮࠓǌ 
ఴብ᤯᣾ኤผᄉ࠴Βߔᝌ᧕˿ NoSQL ᄰСᄉѹጞഏএǌՉሗΒߔᦏ̯۲ᆨधݼὋᤩຑԦࡘ

ҁᑞᝌ᧕ʶ̎۲ఴഏএ˝ൢǌ੝థΒߔᦏ௦ၸᮖЎᄉ NoSQL ஜ૵ंֵ̖ MongoDB ֖ Apache 
Cassandra ౎໥ᇧᄉǌ 

ఴብ᤾ᣣʼѫ˝ˏ˓ᦉѫὙʶᦉѫ̭ፀ NoSQL ϱᄉನॶഏএὋԲʶᦉѫ΍ၸ˞ึᎃርឥߚ

ᝒᤋଋ NoSQL Ժ̾ߔਖ਼ቪᤁᛠὋᏪՐʶᦉѫᄉΒࠆᛠ̽֐ᦏ᤯᣾ߔ൤ὋґʶᦉѫᄉΒځϱǌߚ

ͺ˝Ӭ࿗ᄉርࣿ౎ᤁᛠǌ 
ఴብ۲ᆨ˧ʼὋʽʶብ̭͗ፀఝܲˀڙ NoSQL ஜ૵ं֖̓̈ஜ૵ಉលᄉΒߔὋՎௐ˶̭͗

ፀФ̴ʿՎᄉ NoSQL ளֵ̖ǌ 
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/P42- ଋԯˀ̓̈�

ᴀゴݙᆍ 
᝺᫇࣡᜸ᄉʹݟ � NoSQL ஜ૵ं 
� ࣡᜸ NoSQL ஜ૵ंᄉஜ૵ߚϱಧΒ 
� ࣡᜸ NoSQL  ϱᄉᬶՋಉលߚ
� ࣡᜸ NoSQL ஜ૵ंᄉ᯵Ү֖ឥᝒஂ૆ 
 

ብ̭ፀˀ NoSQL ஜ૵ߚϱ̓̈ᄉ۲ఴழयǌNoSQL ϱܲሗܲಧὋ᝺֖᫇̓̈ழयߚ

˶ʿࡉᄰՎǌఴብ࠼ណ঳ፆ NoSQL ஜ૵ंʿՎ᝺֖᫇ಉលழयᄉణ቉Ѣྱཁǌʿ஗ݡ

ᝒ᜷ᄥК᭦Ὃʿ᣾ЮࠓᤆኪඊᣖК᭦੦ࠃǌ 
NoSQL ੾శʿறԦࡘὋԪӐᄉᓫݍ᭣࣡ঋǌᬣᅋளᄉ΍ၸڣ௿ǋளᄉᎃርឥᝒ֖੾శࣰԻ

ᄉѢဗὋˀ NoSQL Ὃࣲయय़లܫᄉэ˷ߥ૆፝ݝᏪੇ͂᜵ϡځʿறԪӐǌڙ˶ϱ̓̈ᄉழयߚ

౎ԺᑞѢဗᄉಕэӐǌ 

3.1� ≵њ SQL 䖬࠽ҔМ 

Сጆۋஜ૵ं௾Ԣᄉʶ˓᧗᜵ԓځ௦ಕэӐᄉಉល֖᝺᫇఺҃ SQLǌSQL ௦ፆౝӐಉលឥ

ᝒ὇Structured Query LanguageὈᄉኤሥὋ௦Сጆۋஜ૵ंᄉˆႌឥǌ߱ᄉឥกፆౝኤӬᄯ᜹Ὃၸ

ਖ਼ڙॡᆀௐᫍЮࡂᑞཿጶ΍ၸǌSQL ۲̅Сጆ̼ஜὋԺ̾ၸ౎ᖌԨӬᛪ᝭ेὋ੊ᏧСᐎܲᛪ᝭ेǌ

˝˿ुុ߱ᄉኤӬ˧ᎾὋᤇЇѴˠʶ̎Βߔǌ 
� ϛ᝹ᛪ people ˖Ӊդ౼˓ጷጺ˖ᄉ੝థ̠Տ֖ႂߔᥪ͇ڦڠὋ᜵ᖌԨᛪ˖੝థஜ૵Ὃ

΍ၸࡂ SELECT * FROM peopleǌ 
� ᛪ people˖̠Տࠪः nameѴὋ᜵ᖌԨᛪ˖੝థ̠ՏὋ΍ၸ SELECT name FROM peopleǌ 
� ᖌԨ੝థథ Gmail ᠌ਖ਼ᄉ̠Ὃ΍ၸ SELECT * FROM people where email LIKE 

'%gmail.com'ǌ 
� ϛ᝹ᛪ books_people_like థˏѴὙperson_name ֖ titleὋѫѾߚϱ̠Տ὇लၸᛪ

people ˖ name Ѵ᧖ᄉ੝థஜ૵ϘὈ̴֖͂؝൓ᄉ˹ᄉ˹ՏὋ᜵ᖌԨᄰСᐎᄉ̠Տ֖˹Տ

ѴᛪὋ΍ၸ SELECT people.nameǋbooks_people_like.book_title FROM people

֖ books_people_like WHERE people.name = books_people_like.person_nameǌ 

ᴀ�

ኃ3 ብ�
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᧚௃ᡛᡆὋSQL ᙉݝὋͭ˶థᎤཁὋඊܷူܪݟ᧙ሩ႟ஜ૵ࡂௐ࣡᭚঱ǌʿ᣾ NoSQL ϱߚ

᧖෤థ SQLὋఝэᆷڠឬ௦ʿڙߚСጆۋஜ૵ǌځ൤ಉល֖᝺᫇ஜ૵ᄉழय˶థ੝ʿՎǌڙଋʽ

౎ᄉі˓࠴ᓫ˖ੇ͂࠱ᤈᛠପማὋ;͗˿ᝌҁՎಧ௦ಉល֖᝺᫇ஜ૵ὋNoSQL ֖ SQL ቂቤథʹ

ʿՎὋԠథʹᄰͪǌ 
ᯪЎੇ͂౎˿ᝌஜ૵ߚϱˀ᝺᫇ᄉ۲ఴᅻខǌ 

3.1.1� ᄬټ੠䆓䯂᭄᥂ 

ґʶብ˖ੇ͂᤯᣾۲ఴᄉΒߔѹ൥ͳᰍ˿ NoSQLὋ˞᜵΍ၸᄉ௦஠ುߚϱ MongoDB ֖ణጻ

ʶᒰߚϱ Apache Cassandra ౎ߚϱ֖᝺᫇ஜ૵ǌᤇʶᓫὋੇ ൤۲ᆨʼᤈʶ൥ຆЙ˿ᝌڙ࠱͂ NoSQL
ஜ૵ߚϱˀ᝺᫇ǌ˝˿Ӝѫ NoSQL ʿՎᄉஜ૵ߚϱˀ᝺᫇ழयὋᯪЎ͂߱࠱ѫ˝ʽѴዜۋǌ 

� ஠ುߚϱὙMongoDB ֖ CouchDB 
� ᪃/Ϙߚϱ὇Юߚ᧖ᄉǋԺ૆ˣӐᄉὋၴᒯ௦థࣿᄉὈὙRedis ֖ BerkeleyDB 
� ѴிߚϱὙHBase ֖ Hypertable 
� ణጻʶᒰᄉ᪃/ϘߚϱὙApache Cassandra ֖ Voldermot 
ᤇ˓ѫዜʿ௦ॡ߸ஞὋඊ߱ݟ঒႔˿ࠪ៵ஜ૵ंǋ्ڎஜ૵ं֖ XML ஜ૵ߚϱὋᏪᤇ̎ᦏ

ǌᤇ˓ѫዜᄉՉዜ˧ᫍ˶ʿ௦̈஭ᄉǌʶ̎ܰ˧ډఴ˹ᔴڙ NoSQL ஜ૵ߚϱᑞଡΘ੝థѫዜᄉ

ҩᑞǌᤇ˓ѫዜ˞᜵ᤆ௦૊ణৌॆᄉଠᤗ࠱᭣Сጆۋஜ૵ंॅࣲ੆ጷǌ 

ੇ͂ࠪ NoSQL ࣉϱǋ᝺֖᫇ಉលᄉᝦ᝶̨ᬌ̅੝ѴѫዜὋᏪ˄ԵᏥᘼߚ

᭦ʼణึᛠᄉֵ̖ǌځ˝ࠪ̅तበР᤯ᄉ۲ᆨ NoSQL ഏএ౎ឬὋі˓ NoSQL
ஜ૵ंᡛᅺǌࠪ ᤇ̎ஜ૵ंᄉ˿ᝌ˶థү̅˝ፘ፝᫝ឳʽ᭦ብᓫᄉᰳ᫼˞ᮤԢ

ఝសࡉᄉЮࠓϡݝэܫǌ 

ґ᭦ብᓫࣂፂ̭ፀ᣾஠ುߚϱ MongoDBὋʽ᭦̭ፀ஠ುஜ૵ंߚϱ֖᝺᫇ᄉጹᓫǌ 
௦ѫౡࠓ᭣࣡ኤӬὋͭ௦ॡథᡙὋЮߔǌᤇ˓Βߔ᡺ѢᄽᅻὋ੝̾ᤆ௦ˠ˓Βࠃ Web నҫ

٧ᄉ௅ংஜ૵ǌ௅ংಪयԟཱ፫Ջ௅ংಪय὇Combined Log FormatὈὋᤇሗಪयၸ౎᝭े Web న

ҫ٧᝺֖᫇ឯයาҮᄉ௅ংǌఝܲథС Apache Web నҫ٧፫Ջ௅ংಪयᄉЮࠓԺ̾᝺᫇

http://httpd.apache.org/docs/2.2/logs.html#combinedǌ 

3.1.2� MongoDB᭄᥂ᄬټϢ䆓䯂 

Apache Web నҫ٧፫Ջ௅ংಪय૬૥ឯයֽ֖ःᄉʽѴ࡚বǌ 
ਖ਼ቪࠆ � IP ਖ਼ቪ᤯᣾̼ူឯයᠪຸὋᤇ˓ϘԺᑞ௦̼ူࠆ౦ݟὙڦڠ IP  ǌڦڠ
 ਖ਼ಕខὙ᤯࣡ʿԺ᭤ὋᏪ˄ज़ज़ʿ͗᝭ेǌࠆ �
� ᝢ᝼ၸਖ਼ՏὙݟ౦᝺᫇ Web ᠪຸ௃ᭉᝢ᝼ὋѶ෤థᤇ˓Ϙǌ 
� ឯයଋஅௐᫍὙӉહ௅యǋௐ֖ᫍௐӜǌ 
� ឯයЮࠓὙᤈʶ൥ጹѫ˝ٽ˓ᦉѫὙழกǋᠪຸǋឯයԟஜ֖Өᝫǌ 
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� ࿃খᆉὙHTTP ࿃খᆉǌ 
� ᤄࠪٿ៵ᄉܷ࠴Ὑ̾ߙᓫ˝Ӭͮǌ 
� ଡ̓ழ὇ReferrerὈὙ᤯࣡௦ᤋଋҁ Web ᮅ᭦੊ᠪຸᄉ URI ੊ URLǌ 
� ၸਖ਼̼ူὙࠆਖ਼ቪርࣿὋ᤯࣡௦᝺᫇ Web ᮅ᭦੊ᠪຸᄉርࣿ੊᝹ܫǌ 
௅ং௦஠ఴ஠͇Ὃඇ˓ឯයʶᛠǌ᜵ᖌԨ஠ఴ஠͇˖ᄉஜ૵Ὃᭉ᜵ᝌౡ஠ࣲ͇ଡԨФ˖ᄉϘǌ

ၸ Python зርࣿᝌౡ௅ং஠͇ॡኤӬὋ̼ݟᆉຌӬ 3-1 ੝ᇧǌ 

ҷⷕ⏙ऩ 3-1� ௅ংᝌౡርࣿ 

 

apache_log_parser.py 
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३ҁஜ૵̾ՐὋઁஜ૵ߚϱҁ MongoDB ᧖ǌځ˝௅ংᝌౡ٧௦ၸ Python зᄉὋ੝̾ၸ

PyMongo὇Python ᄉ MongoDB ᯵ҮὈઁஜ૵зЙ MongoDB ఝኤӬ̎ǌڙ΍ၸ PyMongo ˧ґὋ

ੇ͂Ў౎ᐉᐉ MongoDB ᄉஜ૵ߚϱǌ 

ͺ˝஠ುߚϱᄉʶሗὋMongoDB Ժ̾ߚϱ͉਒ஜ૵ᬶՋὋԵ᜵ஜ૵Ժ̾

ၸ JSON यᄉࠪ៵ࡎ൒ፆౝᛪᇧࡂᛠǌ὇ݟ౦ʿཿ৘ JSON ὋԺ̾ڙ

www.json.org/ឳҁ߱ᄉ᜺ᔴǌᤇ௦ʶሗڙ Web ःၸ˖ึᛠᄉঋᤳǋᣏ᧙ጞஜ૵

̈૰ಪयǌὈ᝺᫇௅ং˖ᄉʶᛠ௅ংၸ JSON ಪयԺ̾ᛪᇧݟʽὙ 

  

ࠪःᄉ௅ংᛠὙ 

 

MongoDB ஂ૆੝థ JSON ஜ૵ዜۋὋӉહ stringǋintegerǋbooleanǋdoubleǋ
nullǋarray ֖ objectǌ൤ܰᤆஂ૆Ф̴ʶ̎ஜ૵ዜۋὋӉહ dateǋobject idǋbinary 
dataǋregular expression ֖ codeǌ˧੝̾ஂ૆ᤇ̎ஜ૵ዜۋὋ௦ځ˝ Mongo ʿ

Եஂ૆ JSONὋᤆஂ૆ BSON὇binary encoded serialization of JSON-like structureὋ
̃ᤈ҃ᎃᆉࣿѴӐ JSONፆౝὈǌథСBSONᄉ᜺ᔴԺ̾᝺᫇http://bsonspec.org/ǌ 

᜵ᬶڙՋ logdata˖ଢЙࠪःʶᛠ௅ং஠͇ᄉ JSON ஠ುὋԺ̾ၸ Mongo 
shell ᣤЙὙ 
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Mongo ᤆଡΘ save ழกὋݟ౦᝭ेᬶڙՋ˖ڙߚࣂѶఝளὋʿڙߚѶଢЙǌ 

ၸ Python Ժ̾ᄯଋઁߙЦ὇Ф̴ឥᝒ˖˶ሥ˝௡࠰ǋֺ࣎௡࠰੊ᏧСᐎஜጷὈᛪᇧᄉஜ૵

ᤈߚ MongoDBὋᤇ௦ځ˝ PyMongo὇᯵ҮὈᑞઁߙЦᏡដ੆ BSON ஜ૵ಪयǌ˝˿߸੆ᤇ˓Β

 ЦὋϷʽ᭦ᤇಧὙߙХѥஜઁࠪ៵ᄉ੝థ࡚বԢࠪःϘᣀ੆ࢹὋѸतߔ

  

apache_log_parser_mongodb.py  

ᤇ˓ѥஜઁ request_line ᄹͺӬ˓Њገǌ;Ժ̾࠱Фγߚ˝ʻ˓Ӭ࿗ߙൿὙHTTP ழกǋ

URL ֖ӨᝫྟఴὋ̼ݟᆉຌӬ 3-1 ੝ᇧǌᤆԺ̾Ѹतݒࢥᄉࠪ៵ࡎ൒ፆౝὋᤇ˓͗ڙఴብሮՐᦉ

ѫᝦ᝶ಉលௐᝎԢǌ 
థ˿ᤇ˓ѥஜὋ࠱ஜ૵ߚЙ MongoDB Եᭉ᜵іᛠ̼ᆉὙ 

 

apache_log_parser_mongodb.py  

ኤӬա὞ဗࣂ;ڙፂ߸੆˿௅ংஜ૵ᄉߚϱὋԺ̾ࠪ߱ᤈᛠ᣾໙֖ѫౡ˿ǌ 
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3.1.3� MongoDB᭄᥂ᶹ䆶 

౦ʿᑞ᝺᫇ݟ Web నҫ٧ᄉ௅ংὋఴ˹ଡΘᄉຸᆉӉ᧖థʶ͊ಧఴஜ૵ᬶὋ௦ၸੇᄉ Web
నҫ٧᝺᫇௅ংၶ੆ᄉὋՏ˝ sample_access_logǌ 

˿Ժ̾ಉលࣲ᣾໙˿ǌґ᭦ብᓫ̭ፀࡂϱ߸ஜ૵Ὃߚ MongoDB ᄉ۲ఴಉល఺҃ǌဗٿڙᮎ

ʶʽὋвᤈʶ൥ଉጉˀಉលᄰСᄉʶ̎ᛩЌഏএǌ 
௅ংஜ૵ߚϱڙՏ˝ logdata ᄉᬶՋ˖ǌ᜵ѴѢ logdata ᬶՋ˖੝థᄉ᝭ेὋըҮ Mongo 

shell὇JavaScript shellὋԺ̾᤯᣾ bin/mongo  ၸὈὋཨՐᤇಧಉលὙុ̽֐

 

ஜ૵ᜁ໠̜ࡘڠᇧѢ౎ὋϷʽ᭦ᤇಧὙ 

 

ဗڙҕधಉល֖ፆ౦ᬶὋᄹᄹ᧖᭦ᄉጹᓫǌ 
ᯪЎὋґ᭦ᄉܥ̽֐௙˿ʶ˓ຣಕὋଋᅋԨѢ logdata ᬶՋ˖ᄉ੝థஜ૵ࣲᠱϘፋ߱ǌຣ

ಕ੊ᤕ̼ڙ٧Сጆۋஜ૵ं֖ MongoDB ˖ᦏॡ࣡᜸ǌ 
ڎڙ 3-1 ˖Ժ̾ᄹҁຣಕ௦ࢹʹݟͺᄉǌழก db.logdata.find()ᤄٿ˿ᬶՋ logdata
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˖ᄉ੝థஜ૵ὋཨՐၸຣಕ౎᥅Ԋஞ˓ᬶՋǌ̼ᆉ᥅ԊຣಕૈՓᄉЊገࣲઁ߱͂੩ӾѢ౎ǌѥஜ

printjson ၸ໠̜ᄉ JSON ᮲ಪಪय੩ӾѢЊገὋଡᰳ˿Ժឳবǌ 

 

�ڎ 3-1 

ᖌԨஞ˓ᬶՋॆཨॡݝὋʿ ᣾᤯࣡Եᭉ᜵ᦉѫஜ૵ǌଋʽ౎˿ᝌݟʹ᣾໙ᬶՋ३ҁᬶߔǌSQL
˖ᖌԨ࣡ᬶߔ᜸ᄉழयథʽ᭦ˏሗὙ 

� ᬌ߿ᣤѢᛪ˖ᦉѫѴᏪ᭣੝థѴ὚ 
� ᬌ߿ᛪ˖ᛠᄉஜ᧙Ὃழก௦಩૵ʶѴ੊ܲѴᄉϘᤈᛠ᣾໙ǌ 
ڙ MongoDB ᧖Ὃᬌ߿ᣤѢᦉѫѴ੊࡚বࣲʿ௙ఄὋځ˝஠ುʶᓉᦏ௦߸ஞᤄٿǌពᙉݟ൤Ὃ

ᄽᄉԵਆᖌԨ஠ುᄉᦉѫ࡚বᤆ௦ᑞϡҁᄉὋԵʿ᣾᜵ᬌ҃ፆ౦ᬶǌᬌ߿஠ುᬶՋ˝ஞ˓ᬶՋᄉ

ˀᬶߔ SQL ᬌ߿ፆ౦ᬶ˝ૈ߿ᛠᬶዜͪὋԟ᜸ SQL WHERE  Աǌߔ
ᝧੇ͂ٿҁ௅ংஜ૵ᄉΒߔὋ̾ࡘᇧᤄᬶٿՋ˖ᬶߔᄉழयǌ 
᜵ᖌԨ੝థ http_response_code Ϙ˝ 200 ᄉ௅ং᝭ेὋಉលݟʽὙ 

 

ᤇ˓ಉលଋԩಉល஠ು{"http_response_code":"200"}ͺ˝ find ழกᄉԟஜὋ߱߿˦

˿᜵ಉលᄉഴयǌ 
᜵ᖌԨ੝థ http_response_code ˝ 200ὋᏪ http_vers὇ӨᝫྟఴὈ˝ HTTP/1.1 ᄉ௅

ং᝭ेὋԺ̾ᤇಧಉលὙ 

 

Ιཨ௦ᤄٿʶ˓ಉល஠ುͺ˝ find ழกᄉԟஜὋͭᤇ൒͛ᤫፋ find ழกᄉಉល஠ು˖Ӊ

હˏ˓࡚বǌ 
᜵ᖌԨ੝థ user_agent ௦ᄇऎ଼ጉल୲ྒྷᙁᄉ௅ং᝭ेὋԺ̾ᤇಧಉលὙ 

 

̲ጹ᜹ࠢឥกὋ͗ ซ਒ҁಉល஠ುࠃᬄʼӉդᄉ௦ൣѶᛪ᣹यᏪ᭣ᆷѬϘǌᛪ᣹य/baidu/i
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ӛᦠ͉ʹ user_agent ϘӉդ baidu ᄉ஠ುǌಕং i ᛪᇧ঒႔ܷ࠴зὋ੝̾௃᝶ baiduǋBaiduǋ

baiDUὋᤆ௦ BAIDUὋ੝థᛪ᣹यᦏ͗ӛᦠǌ᜵ᖌԨ੝థ user_agent ̾ Mozilla धݼᄉ௅ং᝭

ेὋԺ̾ᤇಧಉលὙ 

 

ಉល஠ುஂ૆ൣѶᛪ᣹यलԦ˿௃ᬌᄉԺᑞবὋࣲ ᠱ̀ၸਖ਼ुܷᄉҦ᧙ǌʿ ᣾ൣݟᚎᙳΚ̴

ԧͣ੝ឬὙҦ᧙ˀ᠉͉Վڙǌځ൤ὋࡉክԺ̾ၸൣѶᛪ᣹य३ҁᭉ᜵ᄉᬶߔὋͭ᜵ซ਒Ὃܬఽᄉ

ൣѶᛪ᣹य͗࠭ᒰ੆ఴᣖᰳᄉ߸КੲଠὋᤇܷࠪஜ૵౎ឬ͗लԦ᳣ܷཐǌ 
ஜϘߙൿԺ̾ၸඊᣖୱͺቿὋӉહܷ̅ǋܷ̅ኍ̅ǋ̅࠴ǋ̅࠴ኍ֖̅ኍ̅ǌ᜵ᖌԨ੝థֽ

ःܷ̅ 1111k ᄉ௅ং᝭ेὋԺ̾ᤇಧಉលὙ 

 

ᄹ᣾ጝోፆ౦ᬶᄉΒߔὋвᄹᄹᬌ߿˝ʶ˓ url ǌ᜵ಉលߔൿᄉΒߙ logdata ᬶՋᖌԨ੝

థ MSN ఺٧̠᝺᫇ᄉ URLὋݟ̽֐ʽὙ 

 

൤ܰὋԺ̾࠱ణՐᄉಉលᤄٿᄉᛠஜᬌ҃˝ 10Ὑ 

 

థௐὋԵᭉᅻ᥊ӛᦠஜ᧙Ὃ௃ᭉᤄٿ੝థ஠ುǌඊݟ᜵੼Ѣ MSN ఺٧̠ឯය঳ஜὋԺ̾Ϸ

ʽ᭦ᤇಧಉល logdata ᬶՋὙ 

 

థС MongoDB ᰳጞಉលᄉЮࠓᤆథॡܲὋੇ͂࠱႐ҁኃ 6 ብвᝦ᝶ǌଋʽ౎ੇ͂ၸԲʶ˓

NoSQL  ϱஜ૵ǌߚϱ——Redis——౎ߚ

3.1.4� Redis᭄᥂ᄬټϢ䆓䯂 

Redis ௦૆ˣӐ᪃/Ϙߚϱǌ˝˿γ૆ᰳ஌Ὃ߱ઁஜ૵ंஉڙЮߚ᧖ὋཨՐѽၸऩ൥ጲር࠱Ф

зЙᇒᄧǌ߱Ժ̾γߙߚቿ˘ǋѴᛪǋֺ࣎ǋᬶՋ֖థࣿᬶὋՎௐᤆଡΘ˿ʶݒ˗ࠜᄉ̽֐౎ୱ

ͺᬶՋὋଢЙ֖ᖌԨஜ૵ǌ 
߶ᜈ֖᝹Ꮅ Redis ឯԟ᫝ᬃे Aǌ 
ʽ᭦ၸ Redis ౎ᝌ᧕ߔѫዜѴᛪᄉΒ˹ڎਖ਼ቪ὇redis-cliὈ֖ࠆᛠ̽֐ Redisǌ 
ኃʶ൥ըҮredis-cliࣲᆷᝢ߱ࢹͺൣ࣡ǌᯪЎᤈЙRedis஠͇ᄫेǌRedisຸ̾ᆉ्यԦ࣊Ὃ

ᭉ᜵ᝌԌࣲᎃដຸᆉǌᎃដՐᄫे᧖͗ࡂѢဗԺ੯ᛠ஠͇ǌڙథ̎ୱͺጆፑʼὋᤆ͗ڙМРᄫे

˖ѸतૈՓԺ੯ᛠርࣿᄉቿՁᩖଋǌੇᄉRedisஉڙᄫेRedis-2.2.2 ˖ὋᄫेՏࠪःRedisణளྟ

ఴ Ŀ ǌ ੯ ᛠ redis-server ֐ ̽ ͗ ը Ү Redis న ҫ ٧ ǌ ᜵ ΍ ၸ ᳭ ᝢ ᦠ Ꮅ ࡂ ᄯ ଋ ᤁ

ᛠ./redis-serverǌଋᅋᤁᛠredis-cliᤋଋనҫ٧ǌRedisనҫ٧ቪԯ᳭ᝢ௦ 6379ǌ 

üüüüüüüüüü�
Ŀ ᄫґ Redis ˿ፂԦ࣊ࣂ 2.4.14 ֖ 2.6.0-rc5 ྟఴǌ——ដᏧซ 
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᜵γߚ᪃/Ϙࠪ{ akey:"avalue"}ὋԵᭉ᪃Й̾ʽЮࠓὙ 

 

ଌ҃Ի᧖ᄹҁֽःڙ౦ݟ OKὋᥦࡂ෤᫇ᮤǌݟ౦ʿ௦Ὃឯಉᄹ߶ᜈឬ௙ࣲ೜ಉ᝹Ꮅǌ᜵ᆷ

ᝢ avalue  ὋԺ̾Ϸʽ᭦ᤇಧᖌԨ᪃ࠪःᄉϘὙߚγࣂ

 

ֽः௦ avalueǌ 

⧚㾷 Redis ḋ՟ 

ѴᛪڙὋݟϱᄉ௦˹ՏѴᛪǌඇఴ˹ၸ͉਒ʶጷಕኣಕ᝭ǌΒߚᤇ˓ಧΒ˖Ὃஜ૵ं᧖ڙ

˖ຊҪၿþMichael Pollanÿ୨зᄉþThe Omnivore's Dilemmaÿʶ˹ὋࣲຊҪಕኣþorganicÿǋ
þindustrializationÿǋþlocalÿǋþwritten by a journalistÿǋþbest sellerÿ֖þinsightÿǌԠ੊ᏧຊҪၿ

þMalcolm Gladwellÿ୨зᄉþOutliersÿʶ˹Ὃࣲಕ᝭˝þinsightÿǋþbest sellerÿ֖þwritten by 
a journalistÿǌ˧ՐԺ̾ᖌԨѴᛪ˖ᄉ੝థ˹ዙὋ੊௦੝థಕ᝭˝þwritten by a journalistÿᄉ˹

ዙὋԠ੊௦੝థˀþorganicÿథСᄉ˹ዙὋᤆԺ̾ᖌԨૈ߿ͺᏧᄉ੝థ˹ᄉѴᛪǌʽʶᓫв̭

ፀಉលὋဗڙЎСซݟʹৌॆڠγߚஜ૵ǌ 

౦ᎃដຸ̼ᆉՐ΍ၸ"make install"߶ᜈݟ RedisὋᥦ˥ redis-server

֖ redis-cli ᳭ ᝢ ͗ ᜁ ຊ Ҫ ҁ /usr/local/bin ǌ ݟ ౦ ᡸ फ़

/usr/local/bin ᜁຊҪҁဖܑԪ᧙ PATH ˖Ὃ;ࡂԺ̯͉̾ʹᄫे˖ᤁᛠ

redis-server ֖ redis-cli ˿ǌ 

Redis ஂ૆ʽѴіሗʿՎᄉஜ૵ፆౝǌ 
� ߫㸼ˈ᳈ޚ⹂ഄ䇈ᰃ䫒㸼ǌЊገᄉᮊࣿᬶՋǌ᝺᫇ˏቪᤳऎᮺঋὋ˄௃СѴᛪ˖Њገᄉ

ஜ᧙ǌ 
� 䲚ড়ǌЊገᄉ௃ࣿᬶՋὋ˄Њገ˧ᫍ̈ʿ᧗ܬǌ 
� ᳝ᑣ䲚ড়ǌЊገᄉథࣿᬶՋǌ 
� જᏠǌ᪃/ϘࠪᄉᬶՋǌ 
� ᄫヺІǌߙቿᄉᬶՋǌ 
ࠪᤇ˓ΒߔὋੇᤤસၸᬶՋὋځ˝ᮊࣲࣿʿ᧗᜵ǌᬶՋ֐Տ˝ booksǌඇఴ˹ὋԀ books ᬶ

Ջᄉඇ˓੆տὋథݟʽ࡚বὙ 
� Id὇׬ʶಕខὈ 
� Title὇˹ՏὈ 
� Author὇ͺᏧὈ 
� Tags὇ಕኣᄉʶ˓ᬶՋὈ 
ඇ˓ಕኣథʽѴ࡚বὙ 
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� Id὇׬ʶಕខὈ 
� Name὇ՏሥὈ 
ϛ߿ redis-server ᤁᛠὋըҮࣂ redis-cli ࣲᣤЙʽѴ̽֐Ѹत books ᬶՋᄉኃʶ˓

੆տὙ 

 

books_and_tags.txt 

Redis ଡΘ˿ʶጷ᭣࣡థၸᄉ̽֐ὋథС߱͂ᄉѫዜ֖߿˦Ժ̾᝺᫇Ὑhttp://redis.io/ 
commandsǌґ᭦Βߔ˖ኃʶ˓̽֐᤯᣾ᤫᬶܘՋಕខቿၶ੆˿ʶ˓ࣿѴՁǌځ˝ᬶՋѷѸतݝὋ

੝̾ᣤѢᒬཨ௦þ1ÿǌଋʽ౎ˏ˓ڙ̽֐ books ᬶՋ˖Ѹत˿ʶ˓੆տǌ੆տಕខ id Ϙ˝ 1Ὃ

௦ѷ੥ၶ੆ᄉࣿѴՁǌҁᄫґ˝ൢὋ੆տథˏ˓࡚বࡂ title ֖ authorὋϘ˝ߙቿ˘ǌ̽֐

sadd ၸ౎ຊҪᬶՋ੆տǌѴᛪǋֺ֖࣎థࣿᬶՋ˶థዜͪᄉ̽֐ǌ̽֐ lpush ֖ rpush ѫѾ

ຊҪʶ˓ЊገҁѴᛪᄉܿᦉ֖ࡊᦉὋᏪ̽֐ zadd ѶຊҪЊገҁథࣿᬶՋ˖ǌ 
ଋʽ౎Ὃ˝ѷѷຊҪᄉ books ᬶՋ੆տܘҪʶጷಕኣǌ̾ʽ௦ࠃဗᄉ̽֐Ὑ 

 

books_and_tags.txt 

ʼ᭦ፋಕខ˝ 1 ᄉ੆տຊҪ˿ʶጷஜߙಕኣಕខቿǌಕኣᄫґԵ߿˦˿ಕខቿǌʽ᭦ᤈʶ൥

ѫᝌ books:1:tags ᄉጷ੆ᦉѫὋᝌ᧕ Redis ˖᪃ᄉ֐Տͳጆǌᬓ˿ᥦ̎Ӊդቆಪ֖ྱ൳ߙቿ

Ꮷ̾ܰὋڙ Redis ᧙ᥗБ΍ၸ᣾᫁੊᣾ᆀᄉ᪃ǌ᪃ᄉౝ੆Ժࡉቿ˘ᦏԺ̾ͺ˝᪃Ὃͭ᜵ߙʹ͉˖

̾௦ፆౝӐᄉὋԺ̾तበፘ੽СጆὋԺ̾ࠪݒࢥ៵Ԣ࡚বǌጝ߿ί੆ᄉ᪃Տፆౝ௦

object-type:id:fieldǌ૊ཱᤇ˓ፆౝὋ᪃ books:1:tags ᛪᇧᬶՋ books ˖ಕខ˝ 1 ᄉ

੆տᄉಕኣᬶՋǌዜͪڠὋbooks:1:title ᛪᇧᬶՋ books ˖ಕខ˝ 1 ᄉ੆տᄉ title  ൿǌߙ
ፋ books ᬶՋኃʶ˓੆տຊҪ߸ಕኣՐὋ߿˦ಕኣݟʽὙ 
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books_and_tags.txt 

Ὃतበ̓ԡСጆǌኃʶ˓੆տథ˹ڎಕኣ̾ՐὋвԥ᣾౎СᐎӉդಕኣᄉ߸˦߿ 6 ˓ಕኣὋ

 ФຊҪҁඇ˓ಕኣ˖Ὑ࠱͂ੇ

 

books_and_tags.txt 

̓ԡСጆतበ̾ݝՐὋԺ̾Ϸʽ᭦ᤇಧѸतᬶՋᄉኃ̃˓੆տὙ 

 

books_and_tags.txt 

ѥஜ incr ၸ౎ၶ੆ᬶՋ˖ኃ̃˓੆տᄉಕខǌѥஜ incrby ૊ૈܘ߿᧙ᤫܘὋdecr ᤫђὋ

decrby ૊ૈܘ߿᧙ᤫђǌݟ౦ᭉ᜵ၶ੆ࣿѴՁὋϷ߱͂ᤇಧᄉѥஜᦏ௦᭣࣡థၸᄉࢹХǌԺ̾

૊ᭉᤤસ᤟Ջᄉѥஜࣲܘ˦߿᧙Ὃᄫґၸ incr  Ժ̾˿ǌࡂ
ଋʽ౎Ὃ˝ኃ̃˓੆տຊҪಕኣὋՎௐ˝ಕኣतበԥՓСጆὙ 
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books_and_tags.txt 

ᤇಧࡂѸत˿ˏ˓ᙉཨॡ۲ఴͭॡథၸᄉᬶՋ੆տὋଋʽ౎ੇ͂౎ݟ˷ߥʹಉលᬶՋǌ 

3.1.5� Redis᭄᥂ᶹ䆶 

ੇ͂౎ፘ፝ґ᭦ᄉ redis-cli ͗ពὋЎѴѢᬶՋ books ˖ಕខ˝ 1 ᄉ੆տᄉ˹Տ֖ͺᏧὙ 

 

books_and_tags.txt 

˹Տߙቿ˘˖ᄉྱ൳ߙቿ̼ᛪӬलՁǌ 
ѴѢᤇఴ˹ᄉ੝థಕኣὙ 

 

books_and_tags.txt 

ซ਒ὋѴᛪ˖ಕኣಕខቿᄉᮊ֖ࣿ߱͂ᣤЙௐᄉᮊࣿʿՎὋᤇ௦ځ˝ᬶՋ෤థᮊࣿǌݟ౦ᭉ

᜵థᮊࣿᄉᬶՋὋឯ΍ၸథࣿᬶՋǌ 
вѴѢኃ̃ఴ˹ᄉ˹ՏǋͺᏧ֖ಕኣὋݟʽ੝ᇧὙ 

 

books_and_tags.txt 
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ဗڙв̯ಕኣᄉᝇऎ౎ᄹὋѴѢ੝థ઴థಕኣ 1 ᄉڎ˹Ὑ 

 

ಕኣ 1 ᄉՏߙ௦ organicὋࠪ൤Ժ̾ᤇಧಉលὙ 

 

థ̎ಕኣὋΒݟՏ˝ insight ᄉಕኣ 6ὋᬶՋ˖ˏఴ˹ᦏຊҪ᣾ǌ˝˿ᆷᝢὋԺ̾ಉលᬶ

Ջ˖઴థಕኣ 6 ᄉڎ˹ὋϷʽ᭦ᤇಧὙ 

 

ଋʽ౎ѴѢ੝థՎௐ઴థಕኣ 1 ֖ಕኣ 6 ᄉڎ˹Ὑ 

 

̽֐ sinter ஂ૆ಉលˏ˓੊ܲ˓ᬶՋᄉ̓ᬶǌݟ౦þ̓ᬶÿʶជᝧ;᜿३ʶܿᭈපὋԺ̾

ಉᄹڎ 3-2 ᄉ஠ගڎǌ 

 

�ڎ 3-2 

˹ 1 ֖˹ 2 ᦏథಕኣ 5 ֖ಕኣ 6Ὃ੝̾઴థಕኣ 5 ᄉڎ˹ᬶՋ֖઴థಕኣ 6 ᄉڎ˹ᬶՋᄉ

sinter ःឞՎௐѴѢˏఴ˹ǌԺ̾ᤁᛠ sinter  ʽὙݟᣤЙ̽֐౎ᆷᝢὋ̽֐
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֖̓ᬶʶಧὋᤆԺ̾ಉលࣲᬶ֖ᬶࢿǌڎ 3-3 ڎ֖ 3-4 ໥ᇧ˿ࣲᬶ֖ᬶࢿᄉդ˦ǌ 

 

ڎ 3-3� 1Ὃ2Ὃ3Ὃ4Ὃ5Ὃ6Ὃ7 ֖ 8὇ᬶՋ A ֖ B ᄉ੝థ੆տὈ 
Վ࡚̅ᬶՋ A ֖ᬶՋ B ᄉࣲᬶ 

 

ڎ 3-4� ᬶࢿ A-B Ӊդ˿੝థ࡚̅ A ͭʿ࡚̅ B ᄉ੆տὋ 
൤ځ A-B Ӊդ 1Ὃ2Ὃ3 ֖ 4 

᜵Ѹतʶ˓Ӊդಕኣ 1 ֖ಕኣ 6 ᄉڎ˹ࣲᬶὋԺ̾΍ၸʽѴ̽֐Ὑ 

 

˹ 1 ֖ 2 ᦏ઴థಕኣ 5 ֖ಕኣ 6Ὃ੝̾Ӊդಕኣ 5 ᄉ˹֖Ӊդಕኣ 6 ᄉ˹ᄉᬶࢿःឞ௦ቆᬶǌ

ᝧੇ͂ᄹᄹ௦ʿ௦ᤇಧὙ 
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ᤇ̎ࠪ̽֐ঋᤳಉល౎ឬ௦ʿ௦ॡథၸ὞ʿ̨ݟ൤Ὃݟґ੝ᤗὋRedis ቿ˘ϘǋѴᛪǋߙࠪ

ֺ֖࣎థࣿᬶՋ˶ஂ૆˗ࠜᄉ̽֐ǌʿ᣾ੇ͂ఆௐЎ᡹᣾ᤇ̎ጹᓫὋፘ፝ʽʶ˓ NoSQL ϱǌߚ

੝థ Redis  ఴ˹Ր᭦̭ፀǌڙᄉጹᓫᦏ͗̽֐

3.1.6� HBase᭄᥂ᄬټϢ䆓䯂 

HBase ௦ॆ˧௃ਚᄉ NoSQL ூ੣ǌ߱௦ Google Bigtable ᄉधຸࠃဗὋС̅ Google Bigtable
ᄉఝܲЮࠓឯ᝺᫇ http://labs.google.com/papers/bigtable.htmlǌᙉཨ᪃/Ϙߚϱ֖Ф̴᭣Сጆߚۋϱ

὇ඊࠪݟ៵ஜ૵ंὈࣂፂڙߚʶൿௐᫍ˿Ὃͭ ᄽൣᝎԦ Googleयܷ᜺ഴ NoSQL੆ҩᄉὋൣ ௦ HBase
ԢФᄰСᄉ Hadoop  Хǌࢹ

HBase ʿ௦׬ʶᄉዜ Google Bigtable ֵ̖ὋHypertable ˶ኪʶ˓ǌHBase ˶ʿ௦᤟ၸ̅੝థ

ৰхᄉᛪಪஜ૵ߚϱǌϷ Apache Cassandra ᤇಧᄉణጻʶᒰবஜ૵ߚϱ֖Ф̴᝴ֵ̖ܲ੝ଡΘᄉ

ҩᑞὋᦏᡓѢ˿ HBaseǌʿ ᣾ڙᝦ᝶ HBase ᄉ᤟ၸᔴډ˧ґὋੇ ͂Ўཿ৘ʶʽ HBase ᄉஜ૵ߚϱ

Ԣಉលǌࠪ HBase ֖Ф̴ᛪಪஜ૵ं᤟ၸᔴډᄉᝦ᝶͗ڙሮՐࡘधǌ 
ˀґˏ˓ NoSQL ౎ᝌ᧕ߔϱዜͪὋੇ͂˶ၸʶ˓Βߚ HBase ణ۲ఴᄉЮࠓὋఝសጹᄉ౵ౝ

ᝦ᝶Ѷ႐य़ኃ 4 ብᤈᛠǌᤇ᧖ᄉ᧗ཁ௦ஜ૵ߚϱˀ᝺᫇ǌੇ͂Ўᘾౝʶ˓ӯ஠ feed ᄉΒߔὋӯ஠

feed ᧖ӉդʽѴζোὙ 
� ӯ஠ಕᮤ 
� ӯ஠ͺᏧ 
� ӯ஠Юࠓ੊˞ͳ 
� ӯ஠ܿᦉᄉܲ޴ͳ὇ΒݟὋʶࣧྞڎὈ 
� ӯ஠˞ͳᄉܲ޴ͳ὇ΒݟὋʶࣧྞڎǋʶൿ᜼ᮟ੊Ꮷʶ˓ᮂᮟ஠͇Ὀ 
˝ϱᤇ̎ஜ૵Ὃ᜵तʶ˓Տߚ˿˝ blogposts ᄉᬶՋὋࣲ ઁஜ૵ѫ੆ˏዜγߚὋѫѾ˝ post

֖ multimedia ዜǌJSON ಪयᄉ్ᄫϷᤇಧὙ 

 

blogposts.txt 

੊Ꮷ˶Ժ̾ϷᤇಧὙ 
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blogposts.txt 

౦̲ጹಉᄹˏ˓ಧఴஜ૵͗ԦဗὋ߱ݟ ͂ᦏథ post ֖ multimedia ዜѾὋͭ ʿʶ߿௦Վʶ

ጷߙൿǌ૰ԱពឬὋ߱ ͂ᄉѴʿՎǌၸ HBase ᄉពឬὋ߱ ͂ХܫᄰՎᄉѴி post ֖ multimediaὋ

ͭ௦෤థᄰՎᄉѴǌࠃᬄʼ multimedia ѴிʶРథٽѴὋԀ headerǋbodyǋbody-image ֖

body-videoὋథ̎ஜ૵᧖ᤇ̎Ѵ෤థϘ὇nullὈǌ͛ڙፑСጆۋஜ૵ं˖͗Ѹत੝థᤇٽѴὋཨ

Ր಩૵ࠃᬄৰх᝹ᎵϘ˝ቆǌHBase ֖Ѵஜ૵ं૊Ѵߚϱஜ૵ὋቆϘʿᭉ᜵ߚϱὋځᏪ᭣࣡థѽ

̅γߚሩ႟ஜ૵ᬶǌ 
᜵Ѹतஜ૵ᬶࣲγߚᤇˏ్ஜ૵ὋᯪЎըҮ HBase Βࣲၸࠃ HBase shell ᤋʼ߱ǌᤁᛠڙѫ

࣊यဖܑ˖ᄉ HBase ˃᫂ઙ៵Ѣʶࡎ஠͇ጆፑ౎᠆᠉γߚஜ૵ҁܲԻ఺٧ʼǌʿ ᣾Ὃڙᤇ˓ኤӬ

ᄉΒߔ᧖ὋHBase ᤁᛠڙʶ˓࿗በᄉӬࠃΒဖܑ˖ǌݟ౦ࣂፂʽᣑࣲᝌԌ˿ణளྟᄉ HBaseὋԺ

̾᤯᣾ᤁᛠ bin/start-hbase.sh ըҮ᳭ᝢᄉӬࠃΒనҫ٧ǌ 
నҫ٧ըҮᤁᛠ̾ՐὋըҮʶ˓ shell ᤋଋ HBaseὋݟʽ੝ᇧὙ 

 

ཨՐѸत HBase ᬶՋ blogpostsὋФ˖Ӊդˏ˓ѴிὙpost ֖ multimediaὋݟʽ੝ᇧὙ 

 

ຊҪˏ్ஜ૵Ὃݟʽ੝ᇧὙ 
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ᤇˏ్ஜ૵ѫѾಕខ˝ post1 ֖ post2ǌጹॶᄉឳᏧ͗ซ਒ҁὋڙᣤЙ post2 ᄉಕᮤௐੇ

࿀˿ᩱὋ੝̾᧗ளᣤЙ˿ʶ᥅ǌੇᤆ᧗ܬᣤЙ˿ʻ᥅Վಧᄉ post2 ͺᏧζোǌڙСጆۋஜ૵ं

᧖Ὃᤇ̎ᦏ௦ஜ૵ఝளὋʿ᣾ڙ HBase ᧖Ὃஜ૵ʿԺԪὋ᧗ளᣤЙஜ૵͗Ѹतஜ૵ᬶᄉளྟఴǌ

ᤇಧϡథˏ˓ܪݝὙᥗБ˿ஜ૵ఝளᄉԓߔবу቉὚ߚϱ˖Юत˿ᬤयᄉྟఴጆፑǌ 
 ϱ߸ஜ૵Ὃଋᅋੇ͂з̎۲ᆨᄉಉល౎ᖌԨஜ૵ǌߚ

3.1.7� HBase᭄᥂ᶹ䆶 

ಉល HBase ϱణኤӬᄉҨก௦᤯᣾ߚ shellǌըҮ bin/hbase shell ࣲᤋʼఴڠ HBaseὋ
эܫधݼಉលǌ 

᜵३ҁ੝థˀ post1 ᄰСᄉஜ૵ὋԺ̾ᤇಧಉលὙ 
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blogposts.txt 

ፆ౦ѴѢ post1 ᄉ੝థ࡚ব֖Ϙǌ᜵ᖌ३੝థС̅ post2 ᄉஜ૵ὋಉលݟʽὙ 

 

blogposts.txt 

ಉលԵӉդ post1 ᄉಕᮤѴᄉѴᛪὙ 

 

blogposts.txt 

ᤆ᝭३ੇ᧗ளᣤЙ᣾ post2 ᄉಕᮤ՘὞Ժ̾Վௐಉលᤇˏ˓ྟఴὋݟʽ੝ᇧὙ 

 

blogposts.txt 
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HBase ᳭ᝢԵᤄٿణளྟఴὋʿ᣾ݟ౦;ਜ਒ὋԺ̾᜵යᤄܲٿ˓ྟఴὋ੊Ꮷᤄ߿ྱ˓౼ٿ

ᄉேྟఴǌ 
ᄹ᣾ᤇ̎ኤӬᄉಉលՐὋੇ͂ᤈЙణՐʶ˓ஜ૵ߚϱᄉΒߔὋApache Cassandraǌ 

3.1.8� Apache Cassandra᭄᥂ᄬټϢ䆓䯂 

ᤇʶᓫ࠱᧗ၸʼʶᓫᄉ blogposts ಧΒ౎ࡘᇧ Apache Cassandra ᄉʶ̎۲ఴྱবǌґ᭦ብ

ᓫ˖Ὃੇ͂ѹ൥˿ᝌ᣾ Apache CassandraὋʽ᭦ፘ̭፝ፀ߱ᄉఝܲྱবǌ 
ᯪЎὋڙ Apache Cassandra ᄉᄫे᧖̾ґԻழयըҮనҫ٧Ὃᤁᛠݟ̽֐ʽὙ 

 

నҫ٧ըҮ̾ՐὋᤁᛠ cassandra-cli ੊̽֐ᛠࠆਖ਼ቪὋݟʽ੝ᇧὙ 

 

ಉលԺၸᄉ᪃ቆᫍὋݟʽ੝ᇧὙ 

 

;͗ᄹҁጆፑ֖Ф̴ࣂፂѸतݝᄉ᪃ቆᫍǌڙґʶብ˖Ὃੇ͂Ѹत˿ʶ˓Տ˝

CarDataStore ᄉ᪃ቆᫍǌဗڙၸʽ᭦ᄉᑭఴѸतளᄉ᪃ቆᫍ BlogPostsǌ 

  

 

schema-blogposts.txt 

ଋʽ౎ຊҪӯ஠ಧΒᄉஜ૵Ὑ 
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cassandra_blogposts.txt 

ҁᤇ᧖ὋಧΒࡂэݝܫ˿ǌଋʽ౎ಉល BlogPosts ᪃ቆᫍᄉஜ૵ǌ 

3.1.9� Apache Cassandra᭄᥂ᶹ䆶 

ϛ᝹;ࣂፂᄅेᤈ cassandra-cliὋॆґ΍ၸᄉ௦ BlogPosts ᪃ቆᫍὋᥦ˥Ժ̾ಉល

Post1 ᄉஜ૵Ὃݟʽ੝ᇧὙ 

 

cassandra_blogposts.txt 

;˶Ժ̾ಉល multimedia Ѵி˖ post2 ᄉѴ body-videoǌಉល֖ᣤѢዜͪʽ᭦ᤇಧὙ 

 

cassandra_blogposts.txt 
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3.2� NoSQL ᭄᥂ᄬټⱘ䇁㿔㒥ᅮ 

ਖ਼ቪ᝺֖᫇ಉលࠆᛠ̽֐ክၸࡉ NoSQL ஜ૵ߚϱ᭣࣡ழΦঋ૸Ὃͭࠃڙᬄःၸ˖Ժᑞᭉ᜵

ၸᎃርឥᝒଋԯ౎᝺᫇ NoSQLǌNoSQL ஜ૵ߚϱᄉዜۋԢ᮲ಪʿՎὋᎃርଋԯ֖᯵Үᄉዜۋ˶

థ੝ʿՎǌʿ᣾ʶᓉৰхʽὋࠪ΍ၸឰݟ PythonǋRubyǋJava ֖ PHP ᤇಧᄉᰳጞᎃርឥᝒ᝺᫇

NoSQL ϱᦏథᡛܴᄉஂ૆ǌఴᓫ̭ፀѢᓣᄉ̼ᆉၶ੆٧ߚ Thrift ֖ʶ͕̎ሑᄉឥᝒྱ߿ᄉ᯵ҮԢ

ዜंǌఴᓫᄉᄫᄉʿڙសࡉ᜷ᄥ੝థዜंὋᏪࣞ̅ڙү;ଁଦݟʹ΍ၸణ؝൓ᄉᎃርឥᝒ֖

NoSQL ̓̈ǌ  

3.2.1� Thrift 

Apache Thrift ௦धຸᄉᡴឥᝒᄉనҫधԦಳ౵ǌ߱௦̼ᆉၶ੆ल୲Ὃၸ౎Ѹतᑞܴˀܲሗᎃ

ርឥᝒ̓̈ᄉనҫǌFacebook धԦ˿ ThriftὋᏪՐधຸǌ 
Thrift ၸ C з੆ǌ᜵ౝतǋ߶ᜈǋ΍ၸ֖ᤁᛠ ThriftὋឯ૊ཱʽѴ൥ᰠୱͺǌ 
(1) ʽᣑ ThriftὋڦڠὙhttp://incubator.apache.org/thrift/download/ǌ 
(2) ᝌԌຸ̼ᆉǌ 
(3) ૊ཱᏤҨกౝत֖߶ᜈ ThriftὋԀ੯ᛠ configureǋmake ֖ make installǌ 
(4) ᎃз Thrift నҫ߿˦ǌᤇ௦ Thrift ˖ణ᧗᜵ᄉᦉѫὋ߱௦ၸ౎ၶ੆̼ᆉᄉऄ߿ࡎ˦ǌ 
(5) ΍ၸ Thrift ᎃដ٧ၶ੆ྱ߿ឥᝒᄉ̼ᆉǌ 
ʶѬэࡂܫ፛ǌଋʽ౎Ὃᤁᛠ Thrift నҫ٧ࣲၸ Thrift  ਖ਼ቪᤋʼనҫ٧ǌࠆ
ࠪዜͪ Apache Cassandra ᤇಧஂ૆ Thrift ᄉ NoSQL ϱὋ੊᝴ʿᭉ᜵ၶ੆ߚ Thrift ਖ਼ቪὋᏪࠆ

௦ᄯଋᤤસʶ˓ྱ߿ឥᝒᄉࠆਖ਼ቪὋཨՐࠆਖ਼ቪвѽၸ Thriftǌʽ᭦і˓࠴ᓫ̭ፀʶ̎ྱ߿ஜ૵

 ǌ߿ϱᄉܲሗឥᝒፄߚ

3.2.2� Java 

ͺ˝ʶ᫂þ௃੝ʿڙÿᄉᎃርឥᝒὋJava ੊᝴ࣂˑܾ௜௅ᄉᣜཫὋͭΙேึᛠ੊Ꮷឬ௾Ԣǌ

ఴᓫ̭ፀ MongoDB ֖ HBase ᄉ Java ᯵ҮԢዜंǌ 
MongoDB߽ழஂ૆Java᯵Үǌʽᣑ᯵Ү֖˿ᝌఝܲᄰСЮࠓὋឯ᝺᫇Ὑwww.mongodb.org/ 

display/DOCS/Java+Language+Centerǌᤇ˓᯵ҮԵӉդʶ˓JAR஠͇Ὃᎃзఴ˹ௐὋణᤂᄉྟఴ

Ձ௦ 2.5.2Ŀǌʽᣑ߸JAR஠͇̾ՐὋԵ᜵ઁ߱ຊҪҁःၸᄉclasspath᧖ࡂԺ̾΍ၸ˿ǌ 
ґ᭦డڙ MongoDB ˓Β˖Ѹत᣾ʶࠃ logdata ᬶՋǌ᜵ၸ Java ᯵Үᤋʼஜ૵ंࣲѴѢᬶ

Ջ˖ᄉ੝థЊገὋԺ̾ԟཱ̼ᆉຌӬ 3-2 ᄉ̼ᆉࠃဗǌ 
 
 

üüüüüüüüüü�
Ŀ Ꮱដఴ˹ௐὋMongoDB ᄉ Java ᯵Үᄉణளྟఴ௦ 2.8.0ǌ——ដᏧซ 
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ҷⷕ⏙ऩ 3-2� ѴѢ MongoDB ᬶՋ logdata ˖੝థЊገᄉ Java ርࣿ 

 

 

javaMongoDBClient.java 

΍ၸ Java ˀ MongoDB ̓̈᭣࣡ኤӬழΦὋʿ௦՘὞ 
ଋʽ౎௦ HBaseǌ᜵ಉល HBase ᄉݝፂѸतࣂ˖ blogposts ᬶՋὋᯪЎ੼ҁʽѴ JAR ஠͇

ࣲઁ߱͂ຊҪҁ classpath ˖ǌ 
� commons-logging-1.1.1.jar 
� hadoop-core-0.20-append-r1056497.jar 
� hbase-0.90.1.jar 
� log4j-1.2.16.jar 
̼ᆉຌӬ 3-3 ᄉርࣿѴѢ˿ blogposts ˖ post1 ᄉಕᮤ֖ͺᏧǌ 
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ҷⷕ⏙ऩ 3-3� ᤋଋ֖ಉល HBase ᄉ Java ርࣿ 

 

 

HBaseConnector.java 

ᄹ᣾ Java ᄉˏ˓̼ᆉಧΒՐὋੇ͂ፘ፝ᤈЙʽʶሗᎃርឥᝒὙPythonǌ 

3.2.3� Python 

ґ᭦ MongoDB ᄉ௅ংஜ૵ಧΒ˖డၸ᣾ PythonὋᤇ᧖в̭ፀԲܰʶ˓ Python ᄉΒߔǌᤇʶ

൒Ὃၸ Pycassa ౎ࠃဗ Python ˀ Apache Cassandra ᄉ̓̈ǌ 
ᯪЎὋ̯ http://github.com/pycassa/pycassa ᖌԨ Pycassa ࣲ߶ᜈҁఴڠᄉ Python ဖܑ˖ǌ߶ᜈ

߸੆ՐὋϷʽ᭦ᤇಧ࠭Й PycassaὙ 

 

ଋᅋὋᤋଋఴڠ Cassandra నҫ٧὇ʶ߿᝭३ЎըҮనҫ٧ὈǌϷᤇಧᤋଋనҫ٧Ὑ 

 

ᤋʼ̾ՐὋԺ̾ᖌԨ post ѴிὙ 

 

ཨՐុၸ get()ழก౎ᖌԨѴி˖੝థѴᄉஜ૵Ὑ 
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Ժ̾ઁᛠ᪃ͺ˝ԟஜ͛Й get()ழกὋᤇಧԺ̾ԵᣤѢᛠ᪃ࠪःᄉѴǌ 

3.2.4� Ruby 

᧪ࠪ RubyὋੇ ᤤસၸ Redis ౎̭ፀǌRedisߔਖ਼ቪᄉΒࠆ ஜ૵ᬶ᧖Ӊդ˿ڎ˹֖Сᐎᄉಕኣǌ

ᯪЎὋ҃ܬ redis-rb git ंὋౝत redis-rbὋݟʽ੝ᇧὙ 

 

੊Ꮷ˶Ժ̾ᤇಧ߶ᜈ Redis gemὙ 

 

߶ᜈݝ redis-rb ̾ՐὋ੩धʶ˓ irb὇interactive ruby consoleὋ̓̈य ruby ᛠὈ͗ពὋ̽֐

ཨՐᤋଋ֖ಉល Redisǌ 
ᯪЎὋ΍ၸ require Й࠭̽֐ rubygems ֖ RedisὋݟʽ੝ᇧὙ 

 

ଋᅋὋᆷᝢ Redis నҫڙ٧ൣᤁᛠὋཨՐࠃΒӐʶ˓ Redis ࠪ៵౎ᤋଋనҫ٧Ὃݟʽ੝ᇧὙ 

 

ଋʽ౎ὋѴѢ books ᬶՋ˖ಕខ˝ 1 ᄉڎ˹ᄉ੝థಕኣὙ 

 

ѴѢՎௐ઴థಕኣ 5 ֖ಕኣ 6 ᄉ੝థڎ˹὇ԟᏥఴብґ᭦ᄉΒߔὈὙ 

 

ᬓ൤˧ܰὋᤆᑞᤁᛠ᝴ܲఝᰳ᫼ᄉಉលὋ൥ᰠᦏ᭣࣡ኤӬǌʽ᭦᜵̭ፀᄉణՐʶ˓Βߔ΍ၸ

PHP ౎ˀ NoSQL ̓̈ǌ 

3.2.5� PHP 

Pycassa ௦ڙ Thrift ʼଡΘ˿ʶࡎ Python ᜈὋ֖߱ʶಧὋphpcassa࠯ ڙ Thrift ʼଡΘ˿ʶࡎ

PHP ڙᜈǌԺ̾࠯ http://github.com/hoan/phpcassa ʽᣑ phpcassaǌ 
థ˿ phpcassaὋ᜵ಉល BlogPosts ᬶՋ post Ѵிᄉ੝థѴԵᭉіᛠ̼ᆉὋϷʽ᭦ᤇಧὙ 
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phpcassa_example.php 

Ὃࣲፘ፝˿ᝌథСࠓᄉЮߥᮎʶʽఴብ੝ٿՐὋੇ͂౎˧ߔᤇ˓Β߸˷ߥ NoSQL schema ᄉ

ఝܲЮࠓǌ 

3.3� ᇣ㒧 

ఴብ̭ፀ˿ NoSQL ̓̈ǋ᝺᫇ˀಉលᄉ۲ఴഏএǌಧΒ˖ၸҁ˿ٽሗХథ̼ᛪবᄉ NoSQL
ϱὙMonogDBǋRedisǋHBaseߚ ֖ Apache Cassandraǌ᤯᣾ಧΒ໥ᇧ˿ݟʹၸ߱͂ߚϱǋ᝺᫇ዜ

ֺ࣎ፆౝ੊ᛪಪፆౝᄉஜ૵ǌ 
˧Րᝌ᧕˿ՉሗಉលழกὋ߱ ܷ͂ᦏၸኤӬᄉ̽֐ᛠࠆਖ਼ቪ߸੆ǌణՐіᓫ̭ፀ˿ឥᝒፄ߿

̾Ԣ JavaǋPythonǋRuby ֖ PHP ˄Ὃʿ᣾ᡛ̾Й᫂ὋᏪࡉਖ਼ቪዜंǌࠪዜंᄉ᜷ᄥᤆʿܴសࠆ

ᑞ໗ᡛܷܲஜ۲ఴୱͺᄉᭉ᜵ǌଋʽ౎ʶብ̭࠱ፀ NoSQL ፆౝ̾ԢЊஜ૵ᄉᄰСഏএ֖ᅻខǌ  
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ڼ 4ቤā૙঴٪ئॐࠓ

ڼ 5ቤāኴႜ CRUD֡ፕ

ڼ 6ቤāֱკ NoSQL٪ئ

ڼ 7ቤāႪ߀ຕ਍٪ئत࠶૙ᄇ৊

ڼ 8ቤāຕ਍໭ᆅᇑಇႾ

ڼ 9ቤā๚ခࢅຕ਍ྜኝႠ࠶ڦ૙
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/P42- ۲ᆨ

ߓ୍࣍س�Ԛѫմ�*GT_2KK�Ћц॑ࢲ֣



62� � ኃ 4 ብ� ူᝌߚϱ౵ౝ 

 

ူᝌߚϱ౵ౝ�

ᴀゴݙᆍ 
� ᭦ՓѴஜ૵ंᄉߚϱ౵ౝ 
� ஠ುஜ૵ंЮᦉ఺҃ 
� ᪃/Ϙᎀ֖ߚᇒᄧߚϱᄉ᪃/Ϙ 
� ஂ૆ణጻʶᒰবᄉѴிஜ૵ᬶᄉ schema 
 

ՓѴஜ૵ं௦ణึᛠᄉʶሗ᭣Сጆۋஜ૵ंǌGoogle ̠̽஛΃ᄉࢹርҰҦ΍Фʶˠ੆

ՏὋᏪ FacebookǋLinkedIn ֖ Twitter ኍᇪ̓ᎩፎܿࢼᄉԦࡘѶ΍߱͂ఝҪึᛠὋឬ߱

͂௦ NoSQL ᭨֐ᄉூ੣Ὃʶཁᦏʿ݁षǌࡉክߥڙశႌѴஜ૵ंࣂፂࣱܲڙߚὋ्यܲಧὋʿ

᣾ᄯҁ̾ʽіኼ Google ᆐቂ᝶஠ᄉԦᛪὋ߱͂੥ᜁलЙधԦᇪӜǌ 
� The Google File Systemǌhttp://labs.google.com/papers/gfs.html὇2003 ࣱ 10 తὈǌ 
� MapReduce: Simplified Data Processing on Large Clustersǌhttp://labs.google.com/papers/ 

mapreduce.html ὇2004 ࣱ 12 తὈǌ 
� Bigtable: A Distributed Storage System for Structured Dataǌhttp://labs.google.com/papers/ 

bigtable.html ὇2006 ࣱ 11 తὈǌ 
ᤇ̎᝶஠̭ፀ˿ Google ଼ጉल୲ᄉ੆ҩማ᝻Ὃ᫧௙˿ឰݟ Google EarchǋGoogle Analytics

֖ Google Maps ኍܷ᜺ഴԢܷஜ૵ֵ̖ᐿՐ΍ၸᄉ੾శǌ᣾Ԝ̠͂কႠὋᑞՠၸܷ᧙घ͈ᆵ͇ጷ

੆ᬶᏅ౎ߚϱ๑᧙ஜ૵὇ᤉᤉᡓ᣾ʶԻ఺٧ᄉ੽ᣑ᧙ὈὋՎௐγ᝼ஜ૵ڙՋူᄉௐᫍᔴډЮ३ҁ

ᰳ஌ူܪǌGoogle ᄉ᝶஠ٿኔ˿̠͂ᄉႠ᫇ὋФ˖Ӊહ 3 ˓С᪃˞ᮤὙ 
� ஜ૵ߚϱः΍ၸᎩፎ஠͇ጆፑὋጆፑ᜵ᑞੰࡘҁܲԻ఺٧ʼǌ஠͇ఴᢵԺᑞ᭣ܷ࣡Ὃ३

 ʿՎᄉ఺٧ʼǌڙᓫཁʼὋඇ˓ᓫཁᤁᛠ˓ܲڙϱߚ
� ஜ૵ߚϱፆౝःХܲܫሗྱবǌඊ͛ፑᄉ᜺ᔴӐСጆۋஜ૵ፆౝХథఝݝᄉ༦าবὋᑞ

ᰳ஌ߚϱ๑᧙ሩ႟ஜ૵Ὃᑞܴ᤟ःፆౝᄉʿறុஞὋՎௐᤆʿၸఝஇऄࡎᛪǌ 
� ஜ૵ူܪழयःஂ૆̈ڙᄰᬥሎᄉஜ૵ᬶߔʼ੯ᛠ᝟ኪὋཨՐвՋࣲ᝟ኪፆ౦ὋణՐၶ

੆੝ᭉ᜵ᄉᣤѢǌݟ౦ኪกஉҁஜ૵੝ڠڙԜ੯ᛠὋࡂᑞଡᰳ᝟ኪ஌ညǌॆူܪ๑᧙ஜ

૵ᤁኪௐὋᤆᑞᥗБڙᎩፎʼ͛ᣤܷ᧙ஜ૵ǌ 
Google ѫ̙ᄉЮఄ֖ࠓᏧ˧ᝒὋݟՎᭀ᭚ฺ༞ᅋधຸᄉ෗ڗὋܷ ᧙धֵຸ̖ݟᭀՐ௢ቴᓉᆠ

ᏪѢὋភၶѢ˿ʶ੺̠̽ᅬᄫᄉ᭦ՓѴஜ૵ंֵ̖ǌФ˖ణథՏᄉ᭣ڗ Apache Hadoop ᖅ࡚Ὃ߱

䴶�

ኃ4 ብ�
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˿Ѣ࠰Ὃ௡ߔՎʶ᭦᪪ݟ Google ۲ᆨ౵ౝᄉ߸ஞᣂजǌ2004 ࣱᒯ 2006 ࣱᫍὋध଼ຸጉल୲ Lucene
֖ Nutch ᄉѸ̠ݼ Doug Cutting Ԧᡐ˿ Hadoop ᮉᄫὋ௉యᄫᄉ௦᜵ᝌфڙधԦ Nutch ᣾ር˖᥄

ҁᄉੰࡘব᫇ᮤǌՐ౎Ὃڙ Yahoo!ᄉࢹር࣍ǋʶ̎धຸ᠇࿸Ꮷ̾Ԣ Hadoop ௉యၸਖ਼ᄉஂ૆ʽὋ

Hadoop ᤩຑ੆ཿὋԪ੆˿ʶ˓Ժ̾ڙၶ੆ဖܑ˖ൣय΍ၸᄉࣰԻǌˀ൤ՎௐὋNoSQL ᤁҮ˶ʿ

றሤᗧҦ᧙Ὃ๘ဗѢܷ᧙̼ఢ Hadoop ᄉᤤસὋథ̎ᤆڙԓథഴ۲ۋᆨʼᤈᛠ˿இᤈǌᤇֵ̖̎

˖Ὃܷܲஜᦏ෤థ᧗ளԦ௙Ꭹፎ஠͇ጆፑὋ੊௦ஜ૵ူܪᄉழก᝶ὋᏪ௦ڙѴஜ૵ߚϱᄉҩᑞѴ

ᛪʼὋຊҪ˿࡚̅ᒬࣁᄉҩᑞǌڙʽ᭦ᄉብᓫ᧖Ὃੇ  ۲ᆨᅻខǌࡎᤇ̎᭦ՓѴஜ૵ंᄉऄ˷ߥ͗͂

Doug Cutting ᄉ໥ᇧሼ˖᝭े˿ Hadoop ᄉԦࡘኤԽὋ᜵ᖌԨឞ஠ುឯ᝺

᫇Ὑhttp://research.yahoo.com/files/cutting.pdfǌ 

4.1� Փ⫼䴶৥߫ⱘ᭄᥂ᑧ 

Google Bigtable ֖ Apache HBase὇Hadoop ᄉʶᦉѫὈᦏ࡚̅᭦ՓѴஜ૵ंὋHypertable ֖

Cloudata ˶௦ݟ൤ǌ߱͂ՉʿᄰՎὋͭథᅋРՎᄉ۲ᆨǌఴᓫ˖Ὃੇ͗ᝌ᧕ᤇ̎߿˦߱͂ᄉ۲ᆨ

ഏএǌ 
ஜ૵ंክူۋǌСጆڌ಩ຆᗓࣂஜ૵ंጆፑᄉഏএ௉ۋᤇʶ̼धԦᏧᄉܷᑧ᧖ὋСጆܸ̬ڙ

ጆፑ὇RDBMSὈ௦ੇ͂ߥܷڙ᧖ߥҁᄉǋࢹͺ˖ၸҁᄉǋፂ࣡ឳҁ֖ᝦ᝶ᄉഏএὋФ˖ణ಩ఴ

ᄉഏএ὇ඊࠃݟͳ֖߱͂˧ᫍᄉСጆὈࣂፂ੆˝ஜ૵ंഏএʿԺѫҞᄉጷ੆ᦉѫǌ੝̾Ὃੇ͂ᯪ

Ў̯ RDBMS ᄉ᜼ᝇѢԦὋ౎ᝌ᧕᭦ՓѴஜ૵ंὋᤇಧܷ͗ࠑਕ᜿ᒽ᤟ᒬཨǌཨՐὋੇ͂в̯௡

 ௦᪃/ϘࠪᄉᝇऎὋ᧗ளᝌឳʶ᥅ǌࡂ˶ᛪ࠰

4.1.1� Փ⫼݇㋏ൟ᭄᥂ᑧЁⱘ㸼Ḑ੠߫ 

ڙ RDBMS ᧖Ὃࠃͳᄉ࡚বߚϱڙᛪಪᄉѴ˖ǌѴᮔЎݝ˦߿ὋЊገ੊ᛠ᝭ेᄉ੝థϘߚϱ

ڎݟᛪಪᄉ੝థѴ˖ǌڙ 4-1 ੝ᇧǌ 
ᤇ˓Βߔ˖ᄉᛪಪథ 5 Ѵǌڙ RDBMS ὋՏݟǌඊۋඇѴᄉஜ૵ዜ˦߿ϱᤇ˓ᛪௐὋ᜵ߚ˖

˝Ѵ᝹ߙ VARCHAR ዜۋ὇Ԫ᫁ߙቿዜۋὈὋᏪ ZIP Ѵ᝹˝ஞஜዜۋ὇ڙᎾڍ੝థ ZIP ̼Ձᦏ௦

ஞஜὈǌӬЊಪԺ᝹ቆϘ὇Ԁ NULLὈǌΒݟὋJolly Goodfellow ᤇ˓Տߙ᧖෤థ˖ᫍՏ὇middle nameὈὋ
Ѷ˖ᫍՏʶѴᄉϘ˝ NULLǌ 

᤯࣡ৰхʽὋʶ˓ RDBMS ᛪಪ͗థʿ࠵ѴὋథௐథіӠѴὋᛪಪ᧖Ժܲ᣹іӡ్᝭ेǌథ

ௐᛪಪ᧖γߚ˿ஜᄇʹᛠ᝭ेὋͭ ௦γߚᤇ˥ܷ᧙ᄉஜ૵Ժᑞ࠭ᒰஜ૵᝺᫇᫽܊Ὃᬓ᭣लЙʶ̎

ྱ൳ᄉϡกὋඊݟԜ᜺ᔴӐǌ 
ᛪಪ᧖ߚᤈஜ૵̾ՐὋज़ज़ᭉ᜵νஇᛪಪὋளܘʶ࡚̎বǌᤇ࡚̎বԺᑞ௦ᛣ᥊ڦڠὋ੊Ꮷ

ᮻྫྷݝ؝ǌຊҪ߸ள࡚বὋвߚϱளஜ૵Ὃள࡚বࣛʼ˿ϘὋͭ௦Ꮴ᝭े᧖ள࡚বᄉϘԺᑞࡂ௦

nullǌʿ̨ݟ൤Ὃ࡚বሗዜᡔܲὋѢဗሩ႟ஜ૵ᬶ὇ܷ᧙ӬЊಪϘ˝ nullὈᄉԺᑞবࡂᡔܷǌᄯ
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ҁ౼˓ௐ҈Ὃஞ˓ᛪԺᑞ͗Ԫ੆Ϸڎ 4-2 ᤇಧǌ 

 

�ڎ 4-1 

 

�ڎ 4-2 

ဗڙὋϛ᝹ஜ૵ʿறԪӐὋᏪ;᜵ᬣ˧γߚӬЊಪඇ˓ྟఴᄉϘǌਆ៵ʶ˓ʻ፤ Excel ᛪಪὋ

ኃʻ፤௦ௐᫍǌϘᄉඇ˓ྟఴΙ൒உЙ૊ௐᫍଅѴᄉᛪಪǌเ᜾ʶʽڎ 4-3Ὃᝧᒬࣁෛ๒̅ʻ፤

Excel ᛪಪᄉઙ៵˧˖աǌ 
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1 

2 

3 

4 

5 

17 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

 

�ڎ 4-3 

ᙉཨᤇ˓ΒߔॡኤӬὋథ̠Ժᑞࣂፂ਒ខҁὋ૊ཱஜ૵ᄉԪӐνஇᛪፆౝὋߚϱܷ᧙ሩ႟ஜ

૵Ὃ΍ၸʿՎྟఴᄉϘὋᤇ̎̂ৰԺᑞॡܬఽǌఝэᆷڠឬὋၸ RDBMS ఽὀܬԺᑞԪ३ॡူܪ

ᤇ̎ڇᬱ;ܷક˶ፂԊ᣾աǌ 

4.1.2� ᭄߫᥂ᑧᇍ↨RDBMS 

ʽ᭦Ὃ̭ፀၸѴஜ૵ं౎߸੆Վʶ˓Βߔᄉतഴ֖ߚϱǌґ᭦థ˿ RDBMSὋˏᄰඊᣖὋѴ

ஜ૵ंᄉ˞᜵ྱཁᒬཨ͗ఝҪ௙௬ǌ 
ᯪЎὋ᭦ՓѴஜ૵ंణ࠴Ӑ˿ґయ schema ௛ࠓὋԺ̾ॡࡘᄉᭉයὋՐయᬣᅋஜ૵ᄉԦ˦߿

ѴிᏪʿ௦ѴǌѴி௦੆ጷᄉѴὋՉ੆տ᤾˦߿ʶᓉᄉ᭦ՓѴஜ૵ं˖ὋᮔЎڙຊҪளѴǌڠ

ᣣʼᄰ̈СᐎὋͭ௃ु҃᜵යǌѴி੆տྫྷူʼߚϱڙʶᡐὋ᝺᫇ྱड़ᄰͪᄉѴҪЙՎʶ˓Ѵ

ிࠪၸਖ਼௦థܪݝᄉǌԺ߿˦ᄉѴி঳ஜὋࡂኪူ᝶ʼڙߚᬌ҃Ὃ˶ʿ͗ॡܷὋʿ᣾ଌ҃ѴஜὋ

γ૆ణ࠴᧙Ὃథү̅፤૆ schema ᄉԺढࡘবǌڙᤇ˓Βߔ᧖Ὃހ˦߿Տǋڦڠǋϟݝʻ˓Ѵி

 ǌ˿ܴࡂ
Ѵஜ૵ं᧖ᄉѴிˀ RDBMS ᧖ᄉѴᄰͪǌˏᏧᦏ௦ڙஜ૵ߚϱҁᛪ᧖˧ґݝ˦߿ࡂ˿Ὃࣲ

˄ఴ᠎ʼᄰࠪγ૆᭡খǌRDBMS ᧖ᄉѴ߿˦˿᜵ߚϱᄉஜ૵ዜۋὋᏪѴி෤థǌѴிԺ̾Ӊહ

͉਒ܲ˓ѴὋѴԺ̾ߚϱ͉਒ዜۋஜ૵ὋԵ᜵ஜ૵Ժ̾γߙ˝ߚᓫஜጷࡂᛠǌ 
᭦ՓѴஜ૵ंᛪ᧖ὋԵథڙѴϘథ஌ௐὋ੥͗ߚϱҁᛠ˖ǌNull Ϙʿ͗ᜁߚϱǌ̔ ڎ 4-4 ˖Ὃ

˝˿᤟ःѴߚϱഴۋὋࠪΒߔϡ˿᤟ॆᄉνஇǌ 
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�ڎ 4-4 

ͺ˝ߚϱ٧ࠓὋѴஜ૵ंᬓ˿ࠪሩ႟ᄉ֖ԺԪᄉஜ૵ԣݝὋᤆ˝ඇ˓ӬЊಪᄉஜ૵γܲߚ˓

ྟఴǌځ൤Ὃݟ౦ʿறڠஇԪಧΒஜ૵Ὃஜ૵ߚ͗ࡂϱҁѴஜ૵ं˖Ὃڎݟ 4-5 ੝ᇧǌ 

 

�ڎ 4-5 

ব᝹᝟ࡘϱᄉǌѴஜ૵ं௦˝ԺੰߚϱᄉὋᏪ௦૊Ѵிߚϱழ᭦Ὃஜ૵ࣲʿ௦૊ᛪߚူྫྷڙ

ᄉὋԺ̾ᣏౚࠓጩஜᄇʹѴ֖ஜӠ̢ᛠǌځ൤ὋӬᛪ࣡࣡ߚϱܲڙԻ఺٧ʼǌᛠ᪃׬ʶಕខѴ

ஜ૵ं˖ᄉʶᛠ᝭ेǌᛠ᝭े௦థࣿᄉὋᬣᅋ᫁ܘὋஜ૵͗ᜁѫҞ੆ጷὋጷ᧖Ӊդ˿ᤋ፝ᄉϘǌ

ڎ 4-6 ࠪஜ૵ᄉࠃᬄߚϱழयϡ˿᭣࣡ଋᤂᄉଠᤗǌ 
Ѵஜ૵ं᤯࣡ᦉᎷᬶڙᏅʼὋʿ᣾˝˿धԦ֖ࠃᰍὋ˶Ժ̾ڙӬᓫཁʼᤁᛠѴஜ૵ंǌʿՎ

ᄉѴஜ૵ंʶᓉᦏథʿՎᄉᎩፎન੧֖ᦉᎷ౵ౝὋͭ ௦Ե᜵ຆЙߥ˷Ф˖͉ʹʶ˓ὋࡂԺ̾˿ᝌ

Фͷ˿ǌ 

ఴብሮՐᄉ 4.2 ᓫ˖̭࠱ፀ HBase ౵ౝὋᝮᤗఝܲథСЦۋᦉᎷᄉЮࠓǌ 
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�ڎ 4-6 

4.1.3� ᭄߫᥂ᑧᔧخ䬂/ؐᇍⱘጠ༫᯴ᇘ㸼 

ઁѴஜ૵ंॆ੆Хథྱ൳࡚বᄉᛪὋᙉཨॡူݝᝌὋͭ௦ࠓ௛̖ၶຈ๵ǌѴǋᛪᤇಧᄉశឥ

ᑞᝧ̠ᅮᫍਆҁСጆۋஜ૵ंᅻខὋᤈᏪ૊൤᜺Ѳ schemaǌ᜵ᄽᤇ˥ϡὋᥦࡂኪ௦ᜁࣛᤈ෣᧖

Ԝ˿ὋᏪ˄࣡࣡ԥܬज़෣᧖᡹ὋᄯઁѴஜ૵ंॆСጆۋஜ૵ं΍Ὃᤆˬ൤ʿႴǌᤇൣ௦ʶ˓ᭉ᜵

ᥗБᄉ᝹᝟ឧӜǌௐ҈៞᝭Ὃ΍ၸൣᆷᄉࢹХᝌф᫇ᮤඊࢹХఴᢵఝ᧗᜵ǌݟ౦ RDBMS ቿՋᭉ

᜵Ὃᥦࡂၸ߱ǌͭݟ౦᜵ၸѴஜ૵ंੰࡘஜ૵ߚϱὋᥦࡂѾᐿʼ RDBMS ᄉӉᜃǌ 
᤯࣡ὋઁѴஜ૵ंᄹ੆ݒࢥᄉ௡࠰ᛪఝࠓ௛ူᝌǌ௡࠰ᛪὋ੊ֺ࣎௡࠰ᛪὋԠሥСᐎஜጷὋ

௦᪃ԢФࠪःϘጷ੆ᄉ̃Њጷǌ᪃᜵γ૆׬ʶ̾ᥗБу቉ὋϘԺ̾௦͉ʹߙᓫஜጷǌథ̎௡࠰ᛪ

Եߚϱߙቿ˘ዜۋᄉ᪃/ϘὋʿ᣾ܷܲஜѴஜ૵ं෤థᤇሗᬌ҃ǌ 
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ဗ̼Ѵஜ૵ंᄉ༦ਕ౎ຸ̅ Google BigTableὋФ߽ழ߿˦˝ሩ႟ᄉǋѫ࣊यᄉǋ૆ˣӐᄉǋ

ܲ፤ᄉథࣿ௡࠰ᛪǌ 

þBigtable: A Distributed Storage System for Structured Data,ÿFay Chang, et al. 
OSDI 2006, http://labs.google.com/papers/bigtable-osdi06.pdf. ኃ̃ᓫþஜ૵ഴۋÿ

᧖ᤇಧ߿˦ BigtableὙþBigtable ௦ሩ႟ᄉǋѫ࣊यᄉǋ૆ˣӐᄉǋܲ፤ᄉథࣿ

௡࠰ᛪǌ௡࠰ᛪᄉጉलӉહᛠ᪃ǋѴ᪃֖ௐᫍ੗὚௡࠰ᛪ˖ᄉඇ˓Ϙᦏ௦ԓݼ

ᄉߙᓫஜጷǌÿ 

౎ᄹʶ˓ܲ፤ݒࢥ௡࠰ᛪᄉΒߔὋܿˏࡎ᪃ၸዜ JSON ्यᛪᇧݟʽὙ 

 

 

ణܰࡎᄉ᪃௦ᛠ᪃Ὃ׬ʶಕខѴஜ૵ं˖ᄉʶ్᝭ेǌኃ̃ࡎ᪃௦Ѵிಕខǌґ᭦ʶР߿˦

˿ʻ˓ѴிὋӉહހՏǋͮᎵ֖ϟݝǌ߱͂ᦏ௦ኃ̃ࡎ᪃ǌݟ൤ʽԜὋ;Ժᑞࣂፂ࿮ҁኃʻࡎ᪃

௦Ѵಕខቿǌၿ̅Չᛠ઴థ὇ՎʶѴிᄉὈᄉѴԺᑞʿՎὋځ൤͉਒ˏᛠஜ૵ኃʻࡎᄉ᪃Ժᑞ͗

ʿՎǌҪЙኃʻࡎ᪃Ὃ௡࠰ᛪᄹʼԜ͗ࡂϷᤇಧὙ 
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ణՐὋвҪЙྟఴὋኃʻࡎԺ̾Ӊդௐᫍ੗ྟఴՁǌ˝˿ᛪᇧᤇ˓ྟఴὋ΍ၸ͉਒ஞஜ౎ᛪ

ᇧௐᫍ੗ྟఴՁὋཨՐᎃ˓஋̂Ὃឬ Jolly Goodfellow ௐ҈ڙ 1 ௐڙᄉඞ˞ϙՓὋཨՐ̴˿࣊ࠇ

҈ 5 ԠஇԪ̴ᄉஊ෴ีѾ˝Р֖Жǌᤇᛠஜ૵ᄉ௡࠰ᛪᄹᡐ౎ϷᤇಧὙ 
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̾ʼࡘဗᄉ௦̯௡࠰ᛪᝇऎᄹѴஜ૵ंௐ੝յဗѢᄉႆ᭦ǌݟ౦᜿३ಧΒʿܴសጹὋᤆԺ̾

᫝ឳ Jim Wilson ᄉ஠ብὋಕᮤ௦þUnderstanding HBase and Bigtableÿ὇ူᝌ HBase ֖ BigtableὈὋ
௦ڦڠ http://jimbojw.com/wiki/index.php?title=Understanding_Hbase_and_BigTableǌ 

4.1.4� WebtableᏗሔ 

Webtable ၸ౎ߚϱ઄ԨҁᄉᎩᮅҝఴὋݟ౦உᅋᤇ˓ፂЦ಴ΒʿៀὋᥦࠪѴஜ૵ंᄉᝦ᝶ᐯ

௦ʿ߸ஞᄉǌWebtable߿ ᛪಪ˖ߚϱᎩᮅЮ̾ࠓԢᮅ᭦ᄰС࡚বǌᤇ࡚̎বԺ̾௦लၸᮅ᭦ᄉᩲ

ཁὋ੊ᏧЮࠓᄉ MIME ዜۋǌᤇ˓Βߔኃʶ൒Ѣဗ௦ڙ Google థС Bigtable ᄉᆐቂ᝶஠᧖ǌ

Webtable΍ၸᎩᮅᄉԥՓ URLͺᛠ᪃ǌᔩ URL˝ www.example.comὋѶࠪःᛠ᪃ com.example.wwwǌ

᭦ՓѴஜ૵ं˖ᛠ᪃ф߿˿ᛠᄉᮊࣿǌ੝̾ॆԥՓ URL ͺᛠ᪃ௐὋˀ example.com ᄉˏ˓۪ߔ

Տ὇ඊݟ www.example.com ֖ news.example.comὈᄰСᄉᛠᬶ͗ߚϱڙग़൤᥵ᤂᄉͮᎵʼǌᤇಧ

ಉល֖౼˓۪ՏᄰСᄉЮࡂࠓఝࠓ௛ʶ̎ǌ 

᤯࣡ৰхʽὋЮࠓǋᩲཁ֖ MIME ዜۋ௦ѴிὋФഏএഴۋዜͪ۲̅ѴᄉᛪಪὋڎݟ 4-7
੝ᇧǌ 

 

�ڎ 4-7 

Bigtable ᄉ᝴ܲधຸࠃဗڙ஠ು˖ᦏӉդ˿ Webtable ᄉΒߔǌΒݟ HBase ౵ౝᄉ፤۲్ᄫὋ

Ὑhttp://wiki.apache.org/hadoop/Hbase/HbaseArchitecture὚Hypertableڦڠ ஜ૵ഴۋ஠ುὋڦڠὙ

http://code.google.com/p/hypertable/wiki/ArchitecturalOverview#Data_Modelǌ 
ഏᤗ˿Ѵஜ૵ंᄉഏএ˧ՐὋʽ᭦̭ፀ HBase ᄉᦉᎷ֖ߚϱഴۋǌڙѴஜ૵ं˖ HBase ᄉ

ѫ࣊यᦉᎷഴ܁ۋሥЦۋὋࠪ˿ᝌ Web ᜺ഴஜ૵ं౵ౝ௦ʶ˓ॡݝᄉᡐཁǌ 
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4.2� HBase  ᶊᵘټᏗᓣᄬߚ

ʶ˓ϣܤᄉ HBase ౵ౝᬓ˿ HBase ఴᢵὋᤆӉહФ̴ʶ̎ᦉѫὋᒯ࠵३Ӊહʶ˓ѫ࣊यᄉ

˖ܼనҫὋၸ౎ᤈᛠᦠᎵ֖Վ൥ǌ౵ౝ঳᜾ڎݟ 4-8ǌ 

 

�ڎ 4-8 

HBase ᄉᦉᎷᥕ̯˞̯ഴयǌ᤯࣡థʶ˓˞఺֖ʶጷ̯఺Ὃίሥ range serverǌըҮௐὋ˞఺

ፋඇԻ range server ѫᦠʶጷӜᫍǌඇ˓ӜᫍӉդʶ˓ᛠ᝭ेᄉథࣿᬶՋὋᛠ᝭ेၿᛠ᪃׬ʶಕ

ខǌݟ౦ߚϱڙӜᫍ᧖ᄉᛠ᝭ेஜ᧙ᡓ᣾˿ᦠᎵᄉ᫟ϘὋӜᫍ͗ࡂѫҞ੆ˏ˓ளᄉӜᫍὋᛠ᝭े

 ᤇˏ˓ளᄉӜᫍ˧ᫍѫᦠǌڙ
֖ܷܲஜѴஜ૵ंʶಧὋHBase ˖Ѵிᄉ੝థѴߚஉڙʶᡐǌځ൤ඇ˓Ӝᫍ˝ඇषᛪᄉඇ˓

Ѵி፤એ࿗በᄉߚϱǌߚϱ֖ऄࡎѫ࣊य஠͇ጆፑᄉྫྷူ஠͇ʶʶࠪःǌࠪᤇ̎Ӭ࿗ᄉߚϱὋ
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HBase ॡᘘᄉࡎᜈ˿ʶ࠯ APIὋઙ៵૿˿ࠪऄࡎ஠͇ጆፑᄉ᝺᫇Ὃߚϱၸ߱ͺ˝˖̭᝺᫇ऄྫྷࡎ

ူ஠͇ǌ 
ඇ˓ӜᫍᦏథЮߚߚϱ὇੊Ꮷឬ௦ᎀߚὈ֖ WAL὇write-ahead-logὋᮔз௅ংὈǌʽ᭦लᤗ

፤۲ᄇመ὇http://en.wikipedia.org/wiki/Write-ahead_loggingὈὋWAL ௦ڙஜ૵ंጆፑ˖ଡΘԓߔব

֖૆ˣব὇ACID ᄉˏ˓࡚বὈᄉʶி੾శǌWAL ࣡᜸̅Չሗஜ૵ंጆፑὋӉહึᛠᄉСጆۋஜ

૵ंጆፑὋΒݟ PostgreSQL ֖ MySQLǌڙ HBase ˖Ὃࠆਖ਼ቪርࣿᑞф߿௦ՠधը WALǌС᫆

WAL ᑞଡӣবᑞὋͭڙѢဗᩱឧௐ͗ᬋͯԺ᭤ব֖ুܬᑞҦǌݟ౦धը˿ WALὋஜ૵зЙӜᫍ

ґ͗Ўз௅ংὋཨՐзЙӜᫍᄉЮߚߚϱǌЮߚߚϱ܌໗̾ՐὋஜ૵͗҄ЙᇒᄧὋ૆ˣӐҁऄࡎ

ѫ࣊यߚϱ˖ǌregion server ֖Ӝᫍᄉನॶഏᤗڎݟ 4-9 ੝ᇧǌ 

 

�ڎ 4-9 

౦΍ၸ˿ዜͪݟ HDFS὇Hadoop Distributed FileSystemὋHadoop ѫ࣊य஠͇ጆፑὈᄉѫ࣊य

஠͇ጆፑὋᥦ˥˞̯ഴयᤆ͗ੰࡘҁऄߚࡎϱ౵ౝǌHDFS ᧖Ὃʶ˓ namenode ֖ʶጷ datanode
्੆ᄉፆౝ᭣࣡ዜͪ̅ HBase ኍѴஜ૵ं˖˞నҫ٧֖ range server ᄉᦠᎵǌᤇሗৰхʽὋHBase
᧖ඇ˓Ѵிᄉྫྷူߚϱ஠͇ణጻᖿҁ HDFS ᄉ datanode ʼǌHBase ѽၸ஠͇ጆፑ API ᥗБ˿ˀ

HDFS ुᏸՋὋ੝̾஠͇ጆፑ API Ժ̾ᄹ੆௦ HBase ֖ᄰःᄉ HDFS ஠͇ᄰ̓ึᄉ˖̭ǌᤇ˓

API ᤆஂ૆ HBase ௃ᎊᬶڠ੆Ф̴ዜۋᄉ஠͇ጆፑǌඊݟ HBase Ժ̾΍ၸ CloudStoreὋ߱ᄉґᢵ
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௦ KFS὇Kosmos FileSystemὋKosmos ஠͇ጆፑὈὋᏪ᭣ HDFSǌ 

ఝܲథС CloudStore὇ґᢵ௦ KFSὈᄉЮࠓឯ᝺᫇ http://kosmosfs.source- 
forge.net/ǌ 

ᬓ˿ѽၸѫ࣊य஠͇ጆፑϡߚϱὋHBase ᬶᏅᤆѽၸҁ˿ܰᦉᦠᎵˀӨុࢹХǌڙ

Bigtable ᄉ᝶஠᧖ὋGoogle ˝Տ֐ᤇ˓ᦠᎵርࣿ࠱ Chubbyǌͺ˝ Google ۲ᆨ᝹ஶᄉ᪪ϷὋ

Hadoop ˶Ѹᤴ˿ʶ˓ൣࠪݝःᄉֵ̖ὋՏ˝ ZooKeeperǌHypertable ˶థʶ˓ዜͪᄉ۲ᆨ᝹

ஶᦉ͇ὋՏ˝ HyperspaceǌZooKeeper ᬶᏅ᤯࣡ၸͺ HBase ᬶᏅᄉґቪὋ᠆᠉ူܪளࠆਖ਼֖

ክူᦠᎵǌ 
ኃʶ൒᝺᫇ HBase ௐὋࠆਖ਼ቪЎ᤯᣾ ZooKeeper ᝺᫇ˏ˓ᄫे-ROOT-֖.METAǌᤇ̎ᄫे

፤એᅋ੝థӜᫍᄉ࿃খ֖ͮᎵζোǌ-ROOT-፤એ֖੝థ.META ᛪᄰСᄉζোὋ.META ஠͇፤એ

֖ၸਖ਼ቆᫍᛪ὇Ԁγߚஜ૵ᄉᛪὈᄰСᄉζোǌࠆਖ਼ቪਆ᜵᝺᫇౼ᛠஜ૵ௐὋᯪЎ᫇ ZooKeeper
᜵-ROOT-ᄫेǌཨՐ̯-ROOT-ᄫेͮ߿ҁᛠ᝭ेᄉ.META ᄫेὋ.META ᄫेଡΘ˿֖ᛠ᝭ेథ

Сᄉ੝థӜᫍᄉ௙ጹὋణՐၸᤇ˓ζো᝺᫇ᛠ᝭ेǌʽ൒в᝺᫇Վʶᛠஜ૵ௐὋࠆਖ਼ቪʿ͗в᧗

ਖ਼ቪᭉ᜵ࠆὋᤇಧʽ൒ߚᤇ˓ʻ൥ಉ੼᣾ርǌѴஜ૵ं᭣࣡Ιᠺࠪʻ൥ಉ੼᣾ርᄰСζোᄉᎀܬ

ᛠஜ૵ௐὋࡂԺ̾ᄯଋ᝺᫇ region serverǌԵథڙӜᫍᎀߚ᣾యǋӜᫍᜁሄၸ੊ᏧӜᫍ௃ก᝺᫇

ᄉৰхʽὋ੥͗᧗ܬಉ੼९ဖǌ 
ඇ˓Ӝᫍ᤯࣡ၸߚϱᄉణ࠴ᛠ᪃౎ಕខὋ੝̾ಉ੼ᛠ᝭े᭣࣡ኤӬὋ೜ಉᛠ᪃ܷ̅ኍ̅Ӝᫍ

ಕខቿԀԺǌ 
ҁᤇЇὋѴஜ૵ंߚϱᄉ۲ఴഏএ֖ྫྷူഴۋᦏࣂፂ̭ፀ߸˿Ὃ߱͂ឳзஜ૵ᄉ఺҃˶

Мध˿ǌՐ᭦ብᓫ᧖ᤆ̭͗ፀʶ̎ᄰСᄉᰳ᫼ྱব֖ጹᓫᄉॱࢿ࠴ѾὋʽ᭦ੇ͂ᣀՓ஠ು 
 ϱǌߚ

4.3� ᭛ḷᄬݙټ䚼ᴎࠊ 

ґ᭦ብᓫ̯ၸਖ਼ᝇऎ̭ፀ˿஠ುߚϱ MongoDBὋʽʶ൥ੇ͂“धҙฟᗍᄔ”ǌ 
MongoDB ௦஠ುߚϱὋ஠ು૊ጷѫ੆ᬶՋǌڙഏএʼὋԺ̾ᝢ˝ᬶՋዜͪСጆᛪǌʿ᣾ᬶ

Ջࣲʿࠪ schema ᤈᛠːಪᄉጝోὋᤇཁ֖СጆᛪʿՎǌʶ˓ᬶՋԺ̾Ӊդ͉ʹ஠ುὋʿ᣾˝˿

Φ̅ᤈᛠథ஌ᄉጉलὋՎʶ˓ᬶՋᄉ஠ುᤆ௦ᄰͪఝݝǌᬶՋၸ֐ՏቆᫍᬥሎὋͭЮᦉ्यʿ௦

૊֐Տቆᫍ౎Ѳѫࡎ൒ᄉǌ 
஠ುߚϱ˝ BSON ಪयǌBSON ௦ JSON ዜ஠ುᄉ̃ᤈ҃ᎃᆉ्यὋፆౝዜͪݒࢥ᪃/Ϙࠪǌ

BSON ௦ JSON ᄉᡓᬶὋᮨܰஂ૆ʶ̎ዜۋὋඊൣݟѶᛪ᣹यǋ̃ᤈ҃ஜ૵֖௅యǌඇ˓஠ುᦏ

థʶ˓׬ʶಕខቿὋݟ౦ஜ૵ଢЙᬶՋґ෤థ௙ᆷૈ׬߿ʶಕខቿὋԺ̾ၿ MongoDB ၶ੆Ὃᒬ

Үၶ੆ᄉࠪ៵ ID ፆౝڎݟ 4-10ǌ 
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�ڎ 4-10 

MongoDB ᄉ᯵Ү֖ࠆਖ਼ቪڙ᝺᫇ BSON ᎃᆉᄉஜ૵ௐὋ͗ࠪஜ૵ᤈᛠࣿѴӐ֖ԥࣿѴӐୱ

ͺǌԲʶழ᭦ὋMongoDB నҫ٧ူᝌ BSON ಪयὋ௃ᭉࣿѴӐὋځᏪᥗБ˿ᮨܰᄉधᩘǌஜ૵

 ଡӣ˿বᑞǌڠᣤ֖ឳԨ᣾ር˖Ὃᦏ᧓ၸᄰՎᄉ̃ᤈ҃ಪयὋᤇ౜ܷ͛ڙ

BSON ڣ Protocol Buffers ৫˛ 

Protocol BuffersὋథௐԠሥ protobufὋ௦ Google ဗᰳ஌͛ᣤᏪࠪፆౝӐஜ૵ᤈᛠᎃࠃ˿˝

ᆉᄉழयǌGoogle ၸ߱౎ᤈᛠ੝థЮᦉᄉᤉርុၸ὇Remote Procedure CallὋRPCὈ֖̓૰ಪ

यǌProtobuf ֖ XML ዜͪὋ௦ፆౝӐಪयὋͭ௦ඊ XML ఝᣏǋఝঋǋఝᰳ஌ǌProtobuf ௦ឥ

ᝒࣰ֖Ի˖በᄉ᜺ᔴ֖ᎃᆉ఺҃ὋԺ̾ڙ᝴ܲឥᝒ˖΍ၸǌఝܲథС protobuf ᄉЮࠓឯ᝺᫇Ὑ

http://code.google.com/p/protobuf/ǌ 
BSON ֖ protobuf ᄉᄰͪ˧߱̅ڙܪ˶௦ឥᝒࣰ֖Ի˖በᄉᎃᆉ఺҃ǋஜ૵̓̈ಪय֖஠

͇ಪयǌˀ protobuf ᄰඊὋBSON ፆౝӐఝिὋᤇಧुܘ˿༦าবὋͭ ˶ܾԜ˿௙ᆷ߿˦ schema
ᄉবᑞ͕Ҹǌࡉክ BSON ֖ MongoDB థСᐎὋͭ௦߸КԺ̾ᑱሎ MongoDB ΍ၸᤇሗಪयǌ

MongoDB ᯵Ү˞᜵ၸ֖̅ MongoDB నҫ٧̓̈Ὃͭ௦ BSON ࣿѴӐྱবԺ̾Ӭ࿗ѽၸǌఝ

ܲథС BSON ᄉЮࠓឯ᝺᫇Ὑhttp://bsonspec.org/ǌ 

ᰳবᑞ௦᠕ቇ MongoDB ᝹᝟ᄉʶ˓᧗᜵ူএǌ΍ၸЮߚ௡࠰஠͇ϡߚϱൣݝͳဗ˿ᤇሗ᝹

᝟ူএǌ 

4.3.1�  ᭄᥂ټᄬ᯴ᇘ᭛ӊᄬݙ⫼

Юߚ௡࠰஠͇௦ʶൿᤩߙᓫѫᦠፋ஠͇ᄉᘾ઱ЮߚὋ੊Ꮷ௦ᑞ᤯᣾஠͇ଠᤗቿलၸᄉʶሗዜ

ͪ̅஠͇ᄉᠪຸǌᤇಧὋःၸር֖ࣿᤇ̎஠͇̓̈ௐὋԺ̾ઁ߱͂ᄹͺ˞Юߚᄉʶᦉѫǌˀʶᓉ

ᄉᇒᄧឳзᄰඊὋᤇԺ̾௙௬ଡᰳ I/O বᑞǌ᝺֖᫇ୱͺЮߚඊጆፑុၸঋܲ˿ǌᬓ൤̾ܰὋឰ

ݟ Linux ኍୱͺጆፑὋ௡࠰ҁ஠͇ᄉЮߚӜ۪࡚̅Юߚᮅᎀߚᄉʶᦉѫǌᤇ˓ᎀࠪߚःၸ߸Кᤨ

௙Ὃ᤯࣡ሥ˝ᮅᎀߚὋၿୱͺጆፑᄉЮನ౎ࠃဗǌ 
MongoDB ᤤસၸЮߚ௡࠰஠͇ߚϱὋᤇሗን႔ॡᐒ௙Ὃͭ௦˶ᤴ੆˿ʶ̎ॕֽǌᯪЎὋЮ

௡ߚжͷǌФ൒Ὃၿ̅ᘾ઱ЮߚὋ˶෤థᎀߚஜ૵ंᎀ֖ߚ஠͇ఌᇧ෤థѫሎୱͺጆፑᎀ࠰௡ߚ

ᎀڙߚԩୱͺጆፑଌ҃Ὑᒯ̣̅˥ᑞγߚͺὋ੝̾ᎀࢹ੝థୱͺጆፑʼᦏ̾Վಧᄉழयڙ᭣ࣲ࠰

ክူን႔͗ᬣୱͺጆፑʿՎᏪԪӐǌኃʻὋ௃ᭉ͉ʹᮨܰᦠᎵὋߚ᧖Ὃ̣˥͗ᜁˎप૿Ὃᎀߚ

MongoDB ᄉஜ૵ंᎀࡂߚᑞၸ૿੝థԺၸЮߚὋᤇឬ௙᤯᣾ଡΘఝܷᄉ RAM ֖ѫᦠఝܷᄉᘾ
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઱ЮߚԺ̾ଡӣ MongoDB ᄉবᑞǌ 
Юߚ௡࠰˶థʶ̎ᬌ҃ǌඊݟ MongoDB ڙ 32 ͮጆፑʼஜ૵ణܷϘʿᑞᡓ᣾ 2GBǌ64 ͮ఺

٧ʼѶ෤థᤇ˓ᬌ҃ǌ 
ஜ૵ंܷ࠴ʿ௦׬ʶᄉᬌ҃ǌФ̴ᬌ҃Ӊહ஠ುܷ֖࠴ MongoDB నҫ٧Ժ̾ࠓጩᄉᬶՋஜ

᧙ǌӬ˓஠ುʿᑞᡓ᣾ 8MiBὋᤇឬ௙ʿ᤟Ջၸ MongoDB ϱܷ̅ߚ౦ॸᮋݟϱܷࠪ៵ǌߚ 8MiB
ᄉ஠ುὋࡂ᜵ၸ GridFSǌ൤ܰὋʶ˓ஜ૵ंࠃΒ᳭ᝢஂ૆ 24 000 Տቆᫍǌඇ˓ᬶՋ֖ጉल֐˓

Չӳʶ˓֐ՏቆᫍὋԀݟ౦ඇ˓ᬶՋ᳭ᝢథˏ˓ጉलὋѶʶ˓ஜ૵ंణܲࠓጩ 8000 ˓ᬶՋǌᤇ

˥ܷᄉஜ᧙᤯࣡ᡛܴ˿Ὃݟ౦ᤆᭉ᜵ఝܲὋԺ̾ܘҪ֐Տቆᫍஜ᧙Ὃ΍Фᡓ᣾ 24 000ǌ 
Տቆᫍᦏ᜵ӳၸі֐Տቆᫍஜ᧙˶థᬌ֖҃ॕֽǌඇ˓ᬶՋ֐Ҫܘ kBǌMongoDB ᄉጉलၸ

B ಝࠃဗὋඇ˓ B ಝᮅӳ 8kBǌݟ౦ܘҪ˿ᮨܰᄉ֐ՏቆᫍὋ௃᝶ࠪᬶՋᤆ௦ጉलὋඇ˓ᮨܰᄉ

Βᦏ᜵ܲӳၸіࠃ kBǌஜ૵ं mydb ᄉ֐Տቆᫍγڙߚ஠͇ mydb.ns˖ǌϷ mydb.nsᤇಧᄉ.ns

஠͇ణܷʿᑞᡓ᣾ 2GBǌ 
ၿܷ̅࠴ʼᄉጝోᬌ҃˿ஜ૵ं௃ᬌ᫁ܘὋ੝̾˿ᝌᬶՋ֖ጉलᄉᛠ˝ഴयࡂ᭣࣡᧗᜵ǌ 

4.3.2� MongoDB䲚ড়੠㋶ᓩՓ⫼ᣛफ 

෤థМयᑞᆷ߿ஜ૵ं˖ᬶՋஜ᧙ᄉణ·ϘὋ੝̾ణݝᥗБڙʶ˓ᬶՋ˖உЙ᣾ܲʿՎሗዜ

ᄉஜ૵ǌʿ Վ౎ຸᄉஜ૵ຈՋڙʶᡐ͗ܘҪጉलᄉܬఽবǌʁ ௦ՠࣁᄉፂᰍกѶ௦Ў᫇᫇ᒬݝ˓

ፂ࣡ᭉ᜵ᡴᬶՋಉលǌݟ౦ኔ಴௦ᐯ߿ᄉὋᥦઁࡂஜ૵உڙʶᡐὋՠѶࡂѫҁʿՎᬶՋὋځ˝ᥦ

ಧ஌ညఝᰳǌ 
థௐϊᬶՋԺᑞ௃ᬌ᫁ܘὋᄯ᤿ 2GB ஜ૵ंܷ࠴ǌᤇሗৰхʽԺ̾Ꮵᘼၸ߿᧙ᬶՋǌ

MongoDB ՐὋேஜ૵͗ᜁѺᬓǌே࠴ܷ˦߿᧙ᬶՋ᣹ҁᮔ߿ᄉಖǌ࠴ܷݝ˦߿᧙ᬶՋϷ௦ᮔ߿

ஜ૵ၸ LRU὇Least Recently UsedὋణᤂణ࠵΍ၸὈኪกᆷ߿ǌ̯߿᧙ᬶՋ˖ᖌԨ஠ುన̯ LIFO
὇Last-In-First-outὋՐᤈЎѢὈԓѶǌ 

˿ᝌఝܲథС LRU ኪกᄉЮࠓὋឯ᝺᫇Ὑ 
http://en.wikipedia.org/wiki/Cache_algorithms#Least_Recently_Usedǌ 

੝థ MongoDB ᬶՋᄉ_id ጉलǌಉល˦߿ൿᦏథጉलǌ൤ܰὋ஠ುᄉ͉ʹ࡚বʼᦏԺ̾ߙ

ௐὋᬶՋ஠ು૊ᬶՋ˖_id ᄉᒬཨᮊࣿᤄٿǌԵథ߿᧙ᬶՋ΍ၸ LIFO ᮊࣿ὇ԀଢЙᮊࣿὈǌຣಕ

ѫ੺ᤄٿஜ૵Ὃඇ੺ᬌ҃ڙ 8MiB ̾Юǌ᝭ेఝளԓڠᤈᛠǌ 
MongoDB ଡΘ˿ुܘᄉবᑞὋͭФ̼͈௦ྲྯԺ᭤বǌ 

4.3.3� MongoDBⱘৃ䴴ᗻ੠㗤Йᗻ 

MongoDB ࣲʿ঳௦ซ਒ԓߔবὋ˶෤߿˦ࣲԦୱͺ˖ᄉ̂ҫ߸ஞব֖ᬥሎጞѾǌځ൤ڙఝ

ளՎʶ˓ᬶՋௐὋˏ˓ᤈርԺᑞᄰ̈у቉ǌԵథሥ˝ Modifier Operation ᄉྱ߿ʶዜୱͺ੥ଡΘ

ߓ୍࣍س�Ԛѫմ�*GT_2KK�Ћц॑ࢲ֣

GAEA




76� � ኃ 4 ብ� ူᝌߚϱ౵ౝ 

 

˿ԓߔবǌ 

MongoDB ˝ԓߔఝளݟ˿˦߿ʽʶ̎ modifer operationǌ 
� $incὙጌҪߙൿϘ 
� $setὙ᝹ߙ߿ൿϘ 
� $unsetὙѺᬓߙൿ 
� $pushὙՓߙൿᤜҪϘ 
� $pushAllὙՓߙൿᤜҪʶጷϘ 
� $addToSetὙ࠱ϘຊҪҁஜጷ˖Ὃ᧗ܬᄉʿຊҪ 
� $popὙѺᬓஜጷళࡊЊገ 
� $pullὙፋ߿ʶ˓ϘὋѺᬓߙൿ˖੝థӛᦠЊገ 
� $pullAllὙፋ߿ʶጷϘὋѺᬓߙൿ˖੝థӛᦠЊገ 
� $renameὙ᧗֐Տߙൿ 

ᎤܾᬥሎጞѾథௐ͗࠭ᒰᑥឳǌஜ૵ᜁνஇՐὋຣಕʿ͗ᒬҮఝளǌ 
MongoDB ᳭ᝢඇѫ᧾҄ʶ൒ᇒᄧὋҁௐϊଢЙ֖ఝளᄉஜ૵͗ࡂ᝭ेҁᇒᄧʼǌˏ൒ఝள

˧ᫍὋ͉ʹᩱឧᦏԺᑞ࠭ᒰʿʶᒰǌԺ̾ଡᰳՎ൥ᮟည੊ु҃҄ᇒᄧὋͭᤇಧ͗ॕֽবᑞǌ 
˝˿ᥗБڙጆፑᩱឧௐˎܾ੝థఝளὋ௙ఄᄉϡก௦ᤈᛠ҃ܬǌԺ̾૊˞̯ፆౝᦠᎵˏ˓

MongoDB Ὃʿ᣾థ঳ඊ҃ܬ൤νஇʿ͗Ԁ҈߸੆ځ௦ऩ൥ᄉὋ҃ܬஜ૵Վ൥ǌ֖҃ܬΒᤈᛠࠃ

෤థुǌᄫґᄉ MongoDB ྟఴ˖Ὃҝఴᬶ̼ఢ˿˞̯҃ܬὋʶ˓ҝఴᬶӉહʻ˓ҝఴǌʶ౵᫁

఺Ὃˏ౵Ϲ఺ǌҝఴᬶஂ૆ᒬҮু֖ܬᒬҮ஋ᬩᣀሧǌ 
 ǌࡘὋᏪѫྞѶԺၸ౎ᤈᛠපࣰੰܫэܬఝܲᄉ௦ͺ˝ʶሗ஋ᬩᣀሧ֖༪ᬱু҃ܬ

4.3.4� ∈ᑇᠽሩ 

ᤤၸ MongoDB ᄉʶ˓࣡᜸ԓ֖ځि schema ᬶՋథСὋԲܰʶ˓ԓځѶ௦Фᓡݝᄉবᑞ֖

বǌణᤂᄉྟఴ˖ὋMongoDBࡘੰ धஂݼ૆ᒬҮѫྞὋᤇ΍३පࣰੰࡘఝࠓ௛˿ǌ 
ѫྞᄉ۲ఴഏএ֖Ѵஜ૵ंᄉ˞̯ഴय᭣࣡ᄰᤂὋ˞̯ഴयઁஜ૵ѫ஘ҁܲԻ range server

ʼǌMongoDB ஂ૆ઁᬶՋѫधγߚҁܲԻ఺٧ʼὋඇԻ఺٧γߚʶᦉѫὋኪʶ˓ѫྞǌ஋ᬩᣀ

ሧ᤯᣾҃ܬѫྞࠃဗǌΒݟὋʶ˓ܷᬶՋԺ̾ѫ੆ٽ˓ѫྞὋඇ˓ѫྞ҃ܬʻ͊Ὃ঳РѸत 12
˓ MongoDB నҫ٧ӬЊǌඇ˓ѫྞܲѢ౎ᄉˏ͊ુ᠄ၸͺ஋ᬩᣀሧӬЊǌ 

ѫྞ௦ᬶՋࡎ᭦ᄉὋʿ௦ஜ૵ंࡎ᭦ᄉǌځ൤ὋԺᑞՎʶ˓ஜ૵ं᧖ᄉᬶՋ A ᯾႐ڙӬ˓

ᓫཁʼὋᏪᬶՋ B Ѷѫྞҁܲ˓ᓫཁʼǌ 
ඇ˓ѫྞߚϱ஠ುథࣿᬶՋ˖ᤋ፝ᄉʶᦉѫǌᤇʶᦉѫ૊ MongoDB ᄉពឬࡂ௦ڰǌඇ˓ڰ

ၿʻ˓࡚ব౎ಕខὙᯪ஠ು᪃὇ణ࠴᪃Ὀǋࡊ஠ು᪃὇ణܷ᪃ὈǋᬶՋǌ 
͉ʹథ஌ᄉྞ᪃ഴयᦏԺ̾ၸ౎ࠪᬶՋѫྞǌ͉ ʹʶ˓ߙൿǋˏ ˓੊ఝܲ஠ುߙൿᄉጷՋᦏ

Ժ̾ၸͺྞ᪃ǌᬓߙൿ̾ܰὋྞ᪃ᤆӉહଅࣿழՓᄉ࡚বǌଅࣿழՓ 1 ᛪᇧӣࣿὋ�1 ᛪᇧᬋࣿǌ
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ѫྞᤤસ᭣࣡᧗᜵Ὃᭉ᜵ࠅਠ˄థᤉ᜸Ὃ̾γ᝼ѲѫՐᄉࣰᛥবǌ 
੝థˀѫྞԢڰథСᄉ߿˦ᦏγڙߚᦠᎵనҫ٧ᄉЊஜ૵ᄫे᧖ǌ֖ ѫྞʶಧὋᦠᎵనҫ٧

˶᤯᣾ஂ҃ܬ૆஋ᬩᣀሧǌ 
ਖ਼ቪᤈር᤯᣾ࠆ mongos ᤋଋ MongoDB ᬶᏅǌmongos ᤈርఴᢵʿγߚ࿃খὋᏪ௦̯ᦠᎵన

ҫ٧˖ᖌԨǌʶ˓ MongoDB ᬶᏅԺ̾థʶ˓੊ܲ˓ mongos ᤈርǌmongos ᤈር᠆᠉ឯයᡸၿ֖

ፆ౦ՋࣲǌԦᤞፋ MongoDB ᬶᏅᄉಉលԺ̾௦థ᧪ࠪবᄉὋ˶ Ժ̾௦КࡌᄉǌԺ̾ѽၸྞ᪃὇ஜ

૵᤯࣡૊ྞ᪃ଅࣿὈᄉಉល௦᧪ࠪবಉលὋԥ˧ࡂ௦Кࡌᄉǌ᧪ࠪবಉលඊКࡌಉល஌ညఝݝǌ

Ժ̾ઁКࡌಉលᄹͺᭉ᜵КᬶՋੲଠᄉಉលǌ 
MongoDB ѫྞ౵ౝᄉન੧ڎݟ 4-11 ੝ᇧǌ 

 

�ڎ 4-11 
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ଋʽ౎ੇ̭͂࠱ፀ᪃/Ϙߚϱᄉߚϱ౵ౝԢФग़൤ᫍᄉॱࢿ࠴Ѿǌ 

4.4� 䬂/ؐᄬټ Memcached ੠ Redis 

ᙉཨՉሗ᪃/ϘߚϱӡࢿʹѾὋͭ௦߱͂˶థॡܲР᤯˧ܪὋඊݟஜ૵ᦏߚϱڙ௡࠰ᛪ᧖ǌ

ఴᓫࡘ࠱ᇧ Memcached ֖ Redis ᄉЮᦉ఺҃Ὃ̭ፀʶ˓ϣܤᄉ᪃/Ϙߚϱᦏၿ̎גᦉѫጷ੆ǌ  

4.4.1� Memcachedⱘݙ䚼㒧ᵘ 

Memcached὇ʽᣑឯ᝺᫇ http://memcached.orgὈ௦ʶሗѫ࣊यᰳবᑞࠪ៵ᎀߚጆፑὋ߱᮲᭥

ʶௐὋ௾᥅ःၸ̅ᰳึ᧙ᎩቢὋΒݟ FacebookǋTwitterǋWikipedia ֖ YoutubeǌMemcached ኤผ

ҁ˿౜ᒰὋԵӉդణ࠴ᄉҩᑞᬶὋʿஂ૆͊ܫǋ஋ᬩᣀሧ੊Ꮷ஋ᬩুܬǌ߱ଡΘᄉ API ॡኤӬὋ

і˪͉ʹ Web ᎃርឥᝒᦏԺ̾΍ၸǌःၸርࣿಖ˖΍ၸ Memcached ᄉ˞᜵ᄫᄉ᤯࣡௦ђ࠵ஜ૵

ं᠆ᣑǌЦۋ Web ःၸ˖ Memcached ԺᑞᄉᦠᎵ᜸ڎ 4-12ǌ 

 

�ڎ 4-12 

Memcached ᄉನॶ௦ʶ˓മ὇slabὈѫᦠ٧ǌMemcached ૊മߚϱϘǌമఴᢵၿᮅ὇pageὈ
ጷ੆ὋᮅԠၿڰ὇chunkὈ੊ೊ὇bucketὈጷ੆ǌമణ࠴ 1kBὋܷ࠴૊ 1.25 ᄉࣥ൒᫁ܘǌځ൤മ

ᄉܷ࠴Ժ̾௦ 1kB὇1.25 ᄉ 0 ൒ࣥὈǋ1.25kB὇1.25 ᄉ 1 ൒ࣥὈǋ1.5625὇1.25 ᄉ 2 ൒ࣥὈኍὋ̾

൤ዜ଍ǌMemcached Ժ̾ߚϱᄉϘణܷʿᑞᡓ᣾ 1MBǌϘ᤯᣾᪃౎ߚϱ֖लၸǌ᪃ణܷ௦ 250
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˓ʶݟ੊ೊ˖ǌΒڰణᤂͪᄉ࠴ˀФܷڙϱߚ៵ᓫǌࠪߙ 1.4kB ڙϱߚᜁ͗ࡂᄉࠪ៵Ὃ࠴ܷ

1.5625kB ௐǌ᳭ᝢৰڰᄉ࠴ǌᤇ͗࠭ᒰቆᫍํ᠟ὋྱѾ௦ॆࠪ៵̨႔ܷ̅ʼʶ˓ඊ߱˖ڰᄉ࠴ܷ

хʽὋMemcached ᑞၸ૿੝థԺၸᄉЮߚὋ߱Եԩᬌ̅ऄࡎ౵ౝǌMemcache ᄉʶ̎۲ఴྱड़ݟ

ڎ 4-13 ੝ᇧǌ 

 

�ڎ 4-13 

LRU ኪกଌ҃ࠪேᎀࠪߚ៵ᄉ᯵ᤩὋ̾മ˝Ӭͮ੯ᛠǌᬣᅋࠪ៵ʿறᜁߚϱǋຌူὋథԺ

ᑞ͗ѢဗᆾྞὋᏪ᧗ளѫᦠЮߚᑞᝌфᦉѫ᫇ᮤǌ 
Memcached ͺ˝ʶሗࠪ៵ᎀߚὋጷጺஜ૵Њገௐࣲʿ΍ၸ౼ሗᬶՋᄉ्यὋඊݟѴᛪǋ௃ࣿ

ᬶǋథࣿᬶ੊௡࠰ᛪǌͭ௦ Redis ଡΘ˿ࠪ੝థᤇ̎˗ࠜᄉஜ૵ፆౝᄉஂ૆ǌRedis ዜͪ̅

MemcachedὋͭఝϣܤǌґ᭦ብᓫ˖ੇ͂΍ၸ᣾˿ Redisǌ 
ʽ᭦ኤ᜵̭ڠፀʶʽ Redis ᄉЮᦉፆౝǌ 

4.4.2� Redisⱘݙ䚼㒧ᵘ 

ڙ Redis ˖ʹྫྷᄊ˝ߙቿ˘ὋၴᒯϷѴᛪǋ௃ࣿᬶǋథࣿᬶ֖௡࠰ᛪᤇಧᄉᬶՋ˶ၿߙቿ˘

ጷ੆ǌRedis ʶ˓ྱѾᄉፆౝ˿˦߿ SDSὋሥ˝ኤӬҮখߙቿ˘὇simple dynamic stringὈὋᤇ˓ፆ

ౝၿ̾ʽʻᦉѫጷ੆ǌ 
� buffὙߚϱߙቿ˘ᄉߙቿஜጷ 
� lenὙߚϱ buff ஜጷ᫁ऎᄉ᫁ஞۋ 
� freeὙԺၸߙᓫᄉஜ᧙ 
Ӭ࿗ߚϱ len ᄹͪ௦ܲͷᄉधᩘὋځ˝᤯᣾ buff ஜጷԺ̾ॡࠓ௛᝟ኪѢ౎Ὃͭ௦߱ᑞڌڙ

 ቿ˘᫁ऎǌߙٿௐᫍЮᤄ߿
Redis Ф૆ˣӐҁᇒᄧʼǌˀ࠱ஜ૵Ὃࣲ૊ᭉߚγ˖ߚЮ˞ڙ MongoDB ʿՎὋ߱෤థ΍ၸ

Юߚ௡࠰஠͇ǌᄰԥὋRedis ጆፑǌॆʶ˓Ϙᜁ૰ѢҁᇒᄧʼௐὋʶߔߚᄉᘾ઱Юࣁဗ˿߱ᒬࠃ

˓ૈՓᥦ˓ᇒᄧᮅᄉૈ᧪֖͗᪃ʶᡐߚϱǌఝܲథСФᘾ઱Юߚ੾శ᜺ᔴᄉЮࠓὋឯ᝺᫇Ὑ

http://code.google.com/p/redis/wiki/VirtualMemorySpecificationǌ 
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ᬓ˿ᘾ઱Юߚክူ٧̾ܰὋRedis ᤆӉહ˿ʶ˓͇̂ंὋၸ౎Өុ᭣᫽܊ᄉݒଋߙୱͺǌ 
Redis ౵ౝഏ᜾ڎݟ 4-14 ੝ᇧǌ 

 

�ڎ 4-14 

ЎҔМ Redis ϡձ䌪᪡԰㋏㒳ⱘ㰮ᢳݙᄬѸᤶ˛ 

Redis ʿΙᠺୱͺጆፑ̓૰Ὃ௦Ѣ̅̾ʽԓځǌ 
� Redis ࠪ៵ࣲʿˀЮߚᮅʶʶ௡࠰ǌʶᮅ௦ 4096 ˓ᓫ᫁ὋᏪʶߙ Redis ࠪ៵Ժ̾ᡴᡔܲ 

˓ᮅǌዜͪڠὋܲ˓ Redis ࠪ៵˶Ժ̾உڙʶᮅʼǌځ൤ὋԀ΍Ե᝺᫇࠵᧙ Redis ࠪ៵Ὃ 
˶ԺᑞᝎԢܷ᧙ᮅǌୱͺጆፑ͗ᡱᢍࠪᮅᄉ᝺᫇ǌځ൤ὋԀ΍ʶᮅ᧖Եథʶߙᓫᜁ᝺᫇ 
᣾Ὃ߱˶͗ᜁଅᬓҁ̓૰ጆፑ˧ܰǌ 

� ˀ MongoDB ʿՎὋRedis ஜ૵ڙ RAM ᧖֖ڙᇒᄧʼಪयʿʶಧǌڙᇒᄧʼᄉஜ૵ፂ 
᣾Ԍ᎕ᤉڙ̅࠴ RAM ᧖ᄉܷ࠴Ὃځ൤΍ၸᒬ߿˦ᄉ̓૰੾శᑞђ࠵ᇒᄧ I/Oǌ 

Redis ᄉͺᏧ Salvatore Sanfillipo ᄉӯ஠þRedis Virtual Memory: the story and the codeÿ̴ڙ
˖ᝦ᝶˿ Redis ᄉᘾ઱ЮߚጆፑὋಉ᫝ᤇኼӯ஠ឯ᝺᫇Ὑhttp://antirez.com/post/redis-virtual- 
memory-story.htmlǌ 

ଋʽ౎Ὃ˶௦ణՐὋੇ͂ઁซ਒Ҧᣀሧٿ᭦ՓѴᄉஜ૵ंǌʿ᣾ᤇʶ൒௦ʶிྱ൳ᄉ᭦ՓѴ

ஜ૵ंὋԀᥦ̎ణጻʶᒰᄉ᭦ՓѴஜ૵ंǌ 

4.5� ᳔㒜ϔ㟈ᗻ䴲݇㋏ൟ᭄᥂ᑧ 

౦ឬݟ Google Bigtable ௦Ѵஜ૵ंᄉ༦ਕ˧ຸὋᥦ˥ Amazon Dynamo ϱߚ௦ణጻʶᒰবࡂ

ᄉԓۋǌ2007 ࣱὋ͗ڙᝫ Symposium on Operating Systems Principles ʼὋAmazon Dynamo ᐿՐᄉ

ူএᜁଡ˿Ѣ౎Ὃࣲ ᤯᣾ʶኼ੾శ᝶஠धஉፋ˿М͔Ὃ᝶஠ڦڠ௦Ὑwww.allthingsdistributed.com/ 
files/amazon-dynamo-sosp2007.pdfǌ෤᣾ܲˣὋDynamo ᄉধਆࡂᚷЙҁ˿᝴ܲधຸࠃဗ˖ὋΒݟ
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Apache CassandraǋVoldemortǋRiak ֖ Dynomiteǌఴᓫ࠱ᝦ᝶ణጻʶᒰব᪃/Ϙߚϱᄉ۲ఴԓူὋ

Хͳᄉधຸࠃဗ႐य़Ր᭦ብᓫвᝦ᝶ǌ 
Amazon Dynamo ஂଢ଼˿̍ᯰᤥЮᦉ᝴ܲనҫᄉᤁᣀὋᤇ̎నҫԠଌ҃ᅋ߱ऊܷᄉႂ׷ߔҫ

ጆፑǌᤇ˓ጆፑథ̎۲ఴᄉᭉයὋӉહᰳԺၸব֖ࠓᩱᑞҦǌʿ᣾ஜ૵ᜁጷጺ੆˿ܷᦉѫৰхʽ

Եᭉ૊˞᪃ಉលᄉፆౝὋ੝̾Сጆۋलၸ֖ join ᤋଋʿ௦ॸᭉᄉǌDynamo तበڙʶᒰবֺ࣎

὇consistent hashingὈǋࠪ ៵ྟఴ὇object versioningὈǋ᫋ ពӨᝫ὇gossip-based membership protocolὈǋ
ֺ࣎ಝ὇merkle treeὋԠԶ hash treeὈ֖ଡᇧሧ̓὇hinted handoffὈᤇ̎ਆกᄉ۲ᆨʼǌ 

Dynamo ஂ૆ኤӬᄉ get-put ଋԯǌPut ឯයӉդˀࠪ៵ྟఴథСᄉஜ૵Ὃᤇ˓ஜ૵ߚϱڙʼ

ʽ஠᧖ǌDynamo ஂ૆ᬣஜ૵ࠓੰ᫁ܘὋځ൤Ὃ߱Ιᠺʶᒰবֺ࣎ᤈᛠథ஌ᄉѫӜǌ 

4.5.1� ϔ㟈ᗻજᏠ 

ʶᒰবֺ࣎ࣂፂ੆˝ѫ࣊यֺ࣎ᛪʶ˓᧗᜵ᄉԓѶǌʶᒰবֺ࣎˖ຊҪ੊ᏧѺᬓʶ˓മ

὇slotὈʿ͗௬ᗂஇԪ᪃ˀമᄉ௡࠰Сጆǌ᜵௙ᄆᤇሗֺ࣎ழ಴ᄉ͈ϘὋੇ͂Ў౎ᄹᄹ۲ఴᄉֺ࣎

ழ಴ὋူᝌܘڙѺമௐ͗Ѣဗ̣˥᫇ᮤǌ 
ʶ˓ኤసᄉ᪃ѫᦠን႔௦Ԩͷѥஜǌ᜵ઁ 50 ˓᪃ѫᦠፋ 7 ˓ᓫཁὋԺ̾ᤇಧϡὙ᪃˝ 85 ᄉ

Ԝᓫཁ 1Ὃځ˝ 85 ࠪ 7 Ԩͷኍ̅ 1὚᪃˝ 18 ᄉԜᓫཁ 4Ὃځ˝ 18 ࠪ 7 Ԩͷ३ 4὚Ф̴ᄉ̾൤ዜ

଍ǌԵ᜵ᓫཁஜ᧙ʿԦၶԪӐ὇ԀຊҪளᓫཁ੊ᏧѺᬓᏤᓫཁὈὋᤇሗን႔ࡂ෤̣˥᫇ᮤǌʶெ

ᓫཁஜ᧙ԦၶԪӐὋࠪ ԓథᄉ᪃Ԩͷѥஜ̖͗ၶᡱЎґʿՎᄉᣤѢὋ࠭ ᒰ᪃ڙᓫཁᄉͮᎵ᧗ளଅ

ѴǌѢဗᤇሗͯ஌ᄉৰхௐὋʶᒰবֺ࣎ࡂథ˿ၸ൦˧ڠǌ 
ʶᒰবֺ࣎˖Ὃᓫཁᄉܘђʿ͗ࠪ᪃ᄉଅѴ̖ၶ᭣ܷ࣡ᄉॕֽǌ˝˿ᄯ᜹ᡐ᜸Ὃੇ͂ႆʶ˓

ڎݟ౎ᝌ᧕Ὃڒ 4-15Ὃʼ᭦ಕ᝭Ѣ˿ᓫཁᄉͮᎵǌ 

 

�ڎ 4-15 

᪃ःឞѫᦠፋሎ߱͂ణᤂᄉᓫཁǌڎ 4-15 ᧖Ὃ1ǋ2ǋ3 ѫᦠፋᓫཁ A὚4 ѫᦠፋ B὚5 ֖ 6
ѫᦠፋ C὚7 ֖ 8 ፋ Dǌᤇሗழ಴ᭉ᜵ॡܷᄉֺ࣎ቆᫍὋ᤯࣡Ӊդ SHA1 ᪃ᄉ੝థቆᫍὋཨՐ࠱
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Ф௡࠰ҁʶ˓ڒʼǌ̯ 0 धݼὋ෸ᮊௐ᧪ழՓΙ൒௡࠰ᄯҁణܷϘ˝ൢὋཨՐٿҁ 0ǌᓫཁ˶ၸ

ᄰՎᄉҨกֺ֖࣎௡࠰ǌ 
ဗڙὋϛ᝹ሧᬓᓫཁ AὋຊҪᓫཁ EὋڎݟ 4-16ǌཨՐ᧗ଅὋ1 Ԝᓫཁ EὋ2ǋ3 Ԝᓫཁ BὋ

Ф̴Ϙᦏʿԩॕֽǌ 

 

�ڎ 4-16 

ʶᒰবֺ࣎ଡΘ˿థ஌ᄉѫӜὋᏪࠪ៵ྟఴѶథү̅γ૆ஜ૵ʶᒰǌ 

4.5.2� ᇍ䈵⠜ᴀ 

ጆፑὋACIDࡘᄉѫ࣊य֖ᰳԺੰۋܷࠪ ̂ҫ͗ࣛ౎ܷࢼᄉधᩘὋ੝̾ Dynamo ଡѢ˿ၸࠪ

៵ྟఴ֖ᅹ᧙ௐ᧾౎γ૆ʶᒰবǌʽ᭦ˠʶ˓Βߔ౎ᝮᝮᅹ᧙ௐ᧾௦ࢹʹݟͺᄉǌ 
ϛ᝹థٽ˓ᳫࠆὙJoeǋHillaryǋEric ֖ AjayὋ̴͂ф߿᜸᭦ᐉᐉᅹ᧙ௐ᧾ǌJoe तᝫڙ Palo 

Alto ᇋܿǌ˧ՐὋHillary ֖ Eric ˝ͺௐ᜸᭦Ὃࣲᝢࢹڙ Mountain View ௦ణ·ᄉᐐ͗ڠཁǌՎʶ

ܸὋEric ֖ Ajay ᄰ̈᤯˿๖োὋࣲ३Ѣፆ᝶Ὑःឞڙ Los Altos ᇋܿǌኍҁ˿ᐐ͗ᄉᥦܸὋJoe
ፋඇ˓̠Ԧ˿ࣛଡᧇᄉႂߔᥪ͇֖ Palo Alto ᄉᐐ͗ڦڠǌHillary ˿ڙஇڣःឬ͗ٿ Mountain 
ViewὋᏪ Ajay ឬःឞ௦ Los Altosǌˏ˓̠ᦏܥሥ Eric ᅻ᥊ф߿ǌဗࠑܷڙᐎጆ Eric ౎ᝌфᤇ˓

᫇ᮤǌᤇௐԺ̾ၸᅹ᧙ௐ᧾౎ᝌфу቉ǌ 
ੇ͂Ժ̾˝ʻ˓͗ڣ Palo AltoǋMountain View ֖ Los Altos ѫѾѸतᅹ᧙ௐ᧾ݟʽὙ 

 

Mountain View ֖ Los Altos ᄉᅹ᧙ௐ᧾ᦏӉહ˿ Joe ణѹᄉᤤસὋࠑܷ˝ځᦏᅻ᥊ǌMoutain 
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1 

2 

3 

4 

5 

17 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

View ᄉᅹ᧙ௐ᧾௦۲̅ Hillary ᄉٿःὋᏪ Los Altos ᄉᅹ᧙ௐ᧾௦۲̅ Ajay ᄉٿःǌMountain 
View ֖ Los Altos ᄉᅹ᧙ௐ᧾෤థՎ൥Ὃځ˝߱͂ʿ௦̯ࠪழᥦ᧖ढͨ὇descendὈʽ౎ᄉǌԵథ

ॆʶ˓ᅹ᧙ௐ᧾ᄉྟఴܷ̅ኍ̅Բʶ˓ᅹ᧙ௐ᧾ᄉ੝థϘௐὋ੥ᑞኪ௦̯߱ᥦ᧖ढͨʽ౎ᄉǌ 
ణՐὋJoe ពʼ઄ᅋႂڙ Eric ʿஉὋ᜵̴ᝌфຈ˼ᄉ࿃খǌEric ਒ខҁ˿᫇ᮤὋࣲঋᤳ३Ѣ

ፆ᝶Ὑڙ Mountain View ˠᛠ͗ᝫԺᑞ௦ణݝᄉਆกǌဗڙ Joe ႆѢఝளՐᄉᅹ᧙ௐ᧾ݟʽὙ 

  

 

ྟఴ 0 ௦˝ Hillary ֖ Ajay ѸतᄉὋ̼ᛪ̴͂෤థଡᝫ᣾Ὃͭ௦ဗڙᅻ᥊˿ᄉ͗ڣǌဗڙὋ

ᅹ᧙ௐ᧾ᦏᄰ̈ढͨʽ౎˿ὋᏪ˄ᆷ߿ Mountain View ௦̴͂ᇋ᭦ᄉڠཁǌ̯ᤇ˓Βߔ˖Ժ̾᜹

ࠢҁὋᅹ᧙ௐ᧾ʿ̨ᑞࣞүᆷ͇̂߿ԦၶᄉᮊࣿὋᤆᑞಕខѢ̖ၶᤇ̎᫇ᮤᄉ಩ຸὋᤈᏪࣞүᝌ

фʿʶᒰবǌ 
ᬓ˿ࠪ៵ྟఴ̾ܰὋDynamo ᤆڙᓫཁʼ΍ၸ᫋ពӨᝫὋࣲၸଡᇧሧ̓౎γ᝼ʶᒰবǌ 

4.5.3� 䯆䆱ण䆂੠ᦤ⼎⿏Ѹ 

᫋ពӨᝫ௦ʶሗ᤯ᝬӨᝫὋ߱ ᄉ༦ਕ౎ᒬᇪ̓Ꭹፎʼ֖ҨМࠈ᧖ᄉЛӸǌ᫋ ពӨᝫ๗Ԣֆయǋ

ᦠࠪ̾Ԣᡴᤈር᤯ᝬǌ߱ᄉԺ᭤বʿᰳὋᏪ˄ᦠࠪज़ज़௦ᬣ఺ᄉǌ 
˝˿૆ˣবὋ๖ো᤯࣡᜵යзЙ੝థૈ߿ᓫཁὋᏪଡᇧሧ̓உࠔ˿ᤇ˓᜵යǌڙϣऔᓫཁʼ

੯ᛠ˿зୱͺࡂᛠὋՎௐ᜵ຊҪʶ˓ଡᇧὋ̾Φܾ᠋ᓫཁ᧗ըՐᑞ३ҁ๖োǌ 

4.6� ᇣ㒧 

ఴብኤ᜵̭ፀ˿ NoSQL ஜ૵ंᄉ۲ఴഏএ὚ᝌ᧕˿థСึᛠ NoSQL ஜ૵ंᄉஜ૵ഴۋǋߚ

ϱழ಴֖ᦠᎵᄉʶ̎۲ᆨᅻខ὚ࡘᇧ˿᭦ՓѴஜ૵ंᄉЦۋౝ੆Ὃၸ HBase ໥ᇧ˿ʶ̎Р᤯ᄉ˞

ᮤ὚ᝮᝌ˿஠ುஜ૵ं֖᪃/ϘߚϱᄉЮᦉፆౝ὚ణՐ̭ፀ˿ణጻʶᒰবஜ૵ंǌ 
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੯ᛠ $36% ୱͺ�

ᴀゴݙᆍ 
� ̭ፀ NoSQL ஜ૵ंᄉѸतǋឳԨǋఝள֖Ѻᬓୱͺ 
� ᝌ᧕˝̣˥᧗᜼Ѹतᑇ᣾ఝள 
� ᆐቂఝளୱͺᄉԓߔব֖߸ஞব 
� ᝌ᧕૆ˣӐᄰСஜ૵ᄉՉሗழय 
 

ఴୱͺ὇ѸतǋឳԨǋఝள֖ѺᬓὋԀ CRUDὋίሥ˝ܘѺஇಉὈ௦ஜ૵̓̈ణ۲ఴ

ᄉழयǌ੝̾˿ᝌڙʹݟ NoSQL ˆႌ˖ःၸᤇ̎ୱͺ᭣࣡᧗᜵ǌNoSQL ࣲʿ௦ʶ˓

ֵ̖੊ʶᮉ੾శὋᏪ௦ʶዜஜ૵ंᄉ঳ሥὋځ൤ CRUD ୱͺᄉդ˦ᬣ NoSQL ֵ̖ʿՎᏪԪӐǌ

ʿ᣾߱͂ڙߚᤇಧʶ˓Рథᄉ቉Ѣྱड़Ὑڙ NoSQL ϱ˖ὋѸत֖ឳԨୱͺඊఝள֖Ѻᬓୱͺߚ

ఝ᧗᜵Ὃ̾ᒯ̅థௐԵڙߚѸत֖ឳԨୱͺǌڙଋʽ౎ᄉіᓫ˖Ὃ;ࡂᑞ˿ᝌФ˖ᄉդ˦ǌॆੇ

̯͂ CRUD ୱͺᄉᝇऎᤩຑຆЙଉጉ NoSQL ளܷᬅௐὋ૊ཱ᤾ᣣὋᄰСᄉЮ͗ࠓᜁѲѫ˝ʻᦉ

ѫὙ᭦ՓѴᄉǋ̾஠ು˝˖ॶᄉ̾Ԣ᪃/Ϙ௡࠰ᛪǌ 
CRUD ˖ኃʶ಩ஂಎ௦Ѹतୱͺǌ 

5.1� ߯ᓎ䆄ᔩ 

Ѹत᝭ेୱͺі˪ʿၸ߿˦ǌኃʶ൒γߚʶ్ள᝭ेௐὋ͗ࡂѸतʶ˓ள్ᄫǌᤇ਒։ᅋः

ឞథ౼ሗழก౎ᣏౚಕខʶ్᝭ेὋ̾Ԣᆷ߱߿௦ՠࣂፂڙߚǌݟ౦ڙߚὋԺᑞ᜵ఝள᝭ेὋᏪ

ʿ௦᧗ளѸत᝭ेǌ 
Сጆۋஜ૵ं˖Ὃ᝭ेߚϱڙᛪ˖Ὃ˞᪃׬ʶಕខ੝థ᝭ेǌ᜵೜ಉʶ్᝭े௦ՠڙߚὋԵ

᜵೜ಉ᝭ेᄉ˞᪃௦ՠڙᛪ᧖ࡂᛠǌݟ౦ʶ్᝭े෤థ˞᪃Ὃͭ ௦੝థѴ੊ߙൿᄉϘᦏˀڙߚࣂ

ᄉʶ్᝭े߸КӛᦠὋԠ͗ঞಧ὞ᤇൣ௦̂ৰधݼԪ३ೣ੣ᄉڠழǌ 
Сጆۋஜ૵ं፤એᅋၿ E.F. Codd लЙᄉ᜺ᔴӐԓѶὋ߱௦СጆഴۋᄉʶᦉѫǌE.F. Codd ֖

Raymond F. Boyce ڙ 1974 ࣱଡѢ˿ BC ᔴय὇BCNFὋBoyce-Codd Normal FormὈὋ߱࣡ᜁᄹͺγ

૆ஜ૵ंፆౝ᜺ᔴӐᄉణͯ᜵යǌʿːಪڠឬὋቿՋᔴयᄉፆౝᑞࣞүђࠪ࠵᝭ेᬶᄉνஇὋᤇ

௦᤯᣾Եγߚʶ൒ஜ૵Ὃڙᭉ᜵ᄉௐϊ੥ѸतࠪᄰСஜ૵ᄉलၸϡҁᄉǌ᜵˿ᝌఝܲథСஜ૵ं

᜺ᔴӐᄉЮࠓὋឯ᝺᫇ http://en.wikipedia.org/wiki/Database_normalization ֖ http://databases.about. 

෎�

ኃ5 ብ�
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1 

2 

3 

4 

5 

17 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

com/od/specificproducts/a/normalization.htmǌ 
ᄉ˞᪃὇ӬۋᬄʼСጆഴࠃ൤ځ௦ᄰՎᄉ᝭ेǌࡂ᜺ᔴӐፆౝ˖Ὃˏ˓ХథᄰՎϘᄉ᝭ेڙ

ʶѴὈ˖ᬤդᅋ૊Ϙඊᣖᄉ᜺Ѷǌڙᎃርឥᝒᄉˆႌ᧖ὋྱѾ௦ڙ᭦Փࠪ៵ឥᝒ˖Ὃᤇ˓ഏএ᤯

࣡ᜁఢ૰੆૊लၸඊᣖὋඇ˓׬ʶ᝭ेᬶ̾ʶ˓ࠪ៵ᄉ्यڙߚὋࠪ៵ၸЮ׬ڦڠߚʶಕខǌځ

˝ NoSQL ஜ૵ंዜͪᛪಪፆౝ֖ࠪ៵ߚϱὋ੝̾ಕខᄉឥ˦̯۲̅Ϙᄉҁ۲̅लၸᄉᦏథǌͭ

௦௃᝶גሗৰхὋ׬ʶ˞᪃ಕខᄉഏএᦏ᭣࣡᧗᜵Ὃ߱ᑞၸ౎ᆷ߿ʶ్᝭ेǌ 
ܷܲஜ૵ंᦏஂ૆΍ၸ͉਒ߙቿ˘੊ߙᓫஜጷͺ˝׬ʶ᝭े᪃Ὃᬓ൤ܰὋ߱ ͂ज़ज़ᤆ͗ᮔ߿

˦ʶ̎᜺Ѷ̾ᆷγ᪃׬ʶ˄థ਒˦ǌᏪڙʶ̎ஜ૵ं᧖ὋԺ̾ύүࢹХѥஜ౎ၶ੆˞᪃ǌ 

ଃϔЏ䬂 

ґ᭦᜸᣾ MongoDB ᄉ᳭ᝢ BSON ࠪ៵ಕខ὇ԟ᜸ґʶብڎ 4-10ὈὋ߱ ௦ၿ 12 ᓫౝ੆ߙ˓

ʶ˓᪃ὋፆౝݟʽὙ 
� धߙ˓ٽݼᓫᛪᇧௐᫍ੗ 
� ᡱᅋʻ˓ߙᓫᛪᇧ఺٧ಕខቿ 
� ᡱᅋ̃˓ߙᓫᛪᇧᤈርಕខቿ 
� ణՐʻ˓ߙᓫ௦ᮊࣿ੊Ꮷᤫܘ᝟ஜ٧ 
ੇ͂ᤆ᜸᣾ HBase ᛠ᪃Ὃ᤯࣡ၿߙቿᛪᇧᄉߙᓫஜጷጷ੆ǌHBase ᛠ᪃᤯࣡థ 64 ᓫ᫁Ὃߙ

ʿ᣾ᤇࣲʿ੆˝ᬌ҃Ὃࡉክఝܷᄉ᪃͗ӳၸఝܲЮߚǌHBase ᄉஜ૵૊ᛠ᪃ᄉߙᓫଅࣿὋ੝̾

 ˀःၸርࣿథСᄉ᤾ᣣӬЊͺ˝ᛠ᪃͗᭣࣡థၸǌ˦߿

௙ᄆ˿᝭ेಕខቿὋଋʽ౎̭ፀڙ NoSQL ஜ૵ं˖ݟʹѸत᝭ेǌґ᭦іብ˖Ὃੇ͂ѫѾ

΍ၸ MongoDBǋHBase ֖ Redis ͺ˝̾஠ು˝˖ॶᄉǋ᭦ՓѴᄉ֖᪃/Ϙ௡࠰ᛪᄉΒߔǌڙఴᓫ

˖Ὃ͗в൒ѽၸᤇʻሗஜ૵ंǌ 

5.1.1� ೼ҹ᭛ḷЎЁᖗⱘ᭄᥂ᑧЁ߯ᓎ䆄ᔩ 

ॡܲСጆۋஜ૵ंᦏ΍ၸ᣾ʶ˓ЦۋΒߔὋᤇ˓Βߔ௦ʶ˓ኤӐᄉᭅ׫ጆፑὋၸ౎Ѹत֖ክ

ူᝠӬ᝭ेǌඇ˓̠׷ڙआ᧖ᄉ᠓˻ᦏ्੆ᝠӬὋʶ˓ᝠӬၿݝі˓్ᄫጷ੆Ὃඇ˓్ᄫӉહ̖

ֵ὇్ᄫὈ֖᠓˻ᄉஜ᧙ǌ్ᄫᤆӉહ͈ಪὋ͈ಪ௦᤯᣾᝟ኪֵ̖Ӭ͈֖˓ஜᄉ˱ሤ३ҁᄉǌᝠ

Ӭᛪథʶ˓ᄰСᐎᄉֵ̖ᛪὋឞᛪߚϱֵ̖ଠᤗ֖Ф̴ֵ̖ᄰС࡚বǌڎ 5-1 ၸ͛ፑᄉࠃͳСጆ

 ଠᤗ˿ᝠӬǋֵ̖֖߱͂˧ᫍᄉСጆᛪǌڎ
ࠪ̅Ϸ MongoDB ᤇಧᄉ஠ುߚϱὋ᜵γߚՎಧᄉஜ૵Ὃᭉ᜵ࠪፆౝᤈᛠԜ᜺ᔴӐὋઁඇ˓

్ᄫសৰ֖ᝠӬ᝭ेఴᢵʶᡐߚϱǌˠʶ˓ХͳᄉΒߔὋඊݟథʶ˓Ӊդٽሗ֝׾ᄉᝠӬὙૅᨠ

1 ͊ὋӴ࣊Фឲ 1 ͊Ὃ௾᤯֝׾ 2 ͊ǌᤇ˓֝׾ᝠӬ͗̾ݒࢥᄉዜ JSON ஠ು्यߚϱڙ MongoDB
˖Ὃݟʽ੝ᇧὙ 
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�ڎ 5-1 

  

 

coffee_order.txt 

੩ध̽֐ᛠቓԯὋᣀҁ MongoDB ᄉ಩ᄫेʽ᭦ὋըҮ MongoDB నҫ٧Ὑ 

 

ဗڙὋڙԲܰʶ˓ቓԯ˖ըҮ̽֐ᛠࠆਖ਼ቪ౎ˀనҫ٧ᤈᛠ̓̈Ὑ 
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ၸ̽֐ᛠࠆਖ਼ቪߚϱ֝׾ᝠӬὋࣲγڙߚ mydb ஜ૵ंᄉ orders ᬶՋ᧖ǌ̽֐ᛠ˖ᦉѫ֐

̽ᄉᣤЙ֖ᣤѢѴˠݟʽὙ 

 
 

 

coffee_order.txt 

࠱ϱ̾ՐὋߚѫध៵ࠪݒࢥǌ៵ࠪݒࢥϱߚ஠ುὋͭథௐ˶ᭉ᜵ѫधݒࢥ˓ϱஞߚክतᝫࡉ

᝭ेᬶՋࣲᡐ౎ᄉ᠉͉ࡂᖿҁ˿धԦᏧᄉᢵʼǌMongoDB ˖෤థஜ૵ं join ᄉഏএὋځ൤᜵˥

ဗࠃࢹਖ਼ቪѽၸࠪ៵ಕខቿ੣ࠆڙ join ୱͺὋ᜵˥ѽၸ DBRefǌ 
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DBRef ௦ڙ MongoDB ᧖ၸ̅Ѹत஠ುᫍलၸᄉൣय᜺ᔴǌDBRef Ӊહᬶ

ՋՏ֖ࠪ៵ಕខቿǌఝܲС̅ MongoDB DBRef ᄉζোឯ᝺᫇Ὑwww.mongodb. 
org/display/DOCS/Database+References#DatabaseReferences-DBRefǌ 

ဗុ͂ੇڙஞʶʽፆౝὋʿઁֵ̖Ӭ͈ߚϱݒࢥڙ஠ು˖ὋᏪ௦γڙߚԲܰʶ˓ᬶՋ᧖Ὃᤇ

˓ᬶՋ˃᫂ߚϱֵ̖ζোǌڙளಪय˖Ὃֵ̖Տ௦ᤋଋˏ˓ᬶՋᄉС᪃ǌ 
ᤇಧὋ᧗ౝՐᄉᝠӬஜ૵ߚϱڙ orders2 ᬶՋ˖Ὃݟʽ੝ᇧὙ 

  

 

coffee_order.txt 

᜵ᆷᝢஜ૵ᜁൣᆷߚڠϱὋԺ̾Ϸʽ᭦ᤇಧᤄᬶٿՋ orders2 ᄉЮࠓὙ 
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coffee_order.txt 

ʽ᭦Ὃγֵ̖ߚஜ૵ὋФ˖Ӊહֵ̖Տ֖Ӭ͈Ὃݟʽ੝ᇧὙ 

 

coffee_order.txt 

ଋᅋԺ̾΍ၸ find ழกᰍ᝼ products ᬶՋ˖ᄉ᝭ेὙ 

 

coffee_order.txt 

ဗࡂڙԺ̾੣ࢹᤋଋˏ˓ᬶՋࣲԨѢᄰСஜ૵ᬶὋݟʽ੝ᇧὙ 

 

coffee_order.txt 
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ᬓ˿੣ူܪࢹὋᤆԺ̾ύү DBRef ౎ᒬҮ߸੆ᤇ˓੣ࢹ᣾ርᄉʶᦉѫὋDBRef ௦ʶ˓ఝൣ

यᄉၸ౎Сᐎ MongoDB ˏ˓஠ುᬶՋᄉ᜺ᔴǌ᜵໥ᇧ DBRefὋ३᧗ளុஞᝠӬΒߔὋतበСጆǌ

ᯪЎ߿˦ֵ̖ὋཨՐ᝹Ꮅʶ˓̯ orders ᬶՋૈՓֵ̖ᄉ DBRefǌ 
ຊҪ latteǋcappuccinoǋregular ԢФࠪःᄉӬ͈ҁ product2 ᬶՋݟʽὙ 

  

 

coffee_order.txt 

ᆷᝢ੝థʻ˓ֵ̖ᦏᬶڙՋ˖Ὑ 

 

coffee_order.txt 

ଋʽ౎Ὃ߿˦ʶ˓ளᄉ orders ᬶՋὋԶϡ orders3Ὃࣲၸ DBRef ౎तበ order3 ֖

products ˧ᫍᄉСጆǌᬶՋ order3 Ժ̾ݟ˦߿ʽὙ 
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coffee_order.txt 

ڙ MongoDB ˖Ѹत᝭ेᄉ᣾ር᭣࣡ኤӬὋథ̎СጆԺ̾ၸ DBRef तበǌଋʽ౎Ὃੇ͂౎˿

ᝌ᭦ՓѴஜ૵ंᄉѸतୱͺǌ 

5.1.2� 䴶৥᭄߫᥂ᑧⱘ߯ᓎ᪡԰ 

ˀ MongoDB ʿՎὋ᭦ՓѴஜ૵ं෤థ߿˦͉ʹСጆलၸᄉഏএǌ֖੝థ NoSQL ֵ̖ʶಧὋ

߱͂˶ᥗБ˿ᬶՋ˧ᫍᄉᤋଋὋ੝̾ʿܰڙߚ᪃੊ᡴᬶՋጝో˧ዜᄉഏএǌѴஜ૵ं᧓ၸԜ᜺ᔴ

ӐᄉழयߚϱᬶՋὋі˪ዜͪ̅ʶ˓ߚϱܷ᧙Ԝ᜺ᔴӐ̂ҫ᝭ेᄉஜ૵̱ं̂ࠃᛪǌѴஜ૵ं᧖

ஜ૵௦ᤇಧߚϱᄉὙඇ˓ᛠ᪃׬ʶಕខʶ్᝭ेὋʶ˓Ѵிᄉ੝థѴߚϱڙʶᡐǌ 
᭦ՓѴᄉஜ૵ंὋྱѾ௦ HBaseὋ˶థʶ˓γߚஜ૵ᄉௐᫍ፤ऎǌځ൤Ѹत὇ஜ૵ଢЙὈୱ

ͺ᭣࣡᧗᜵ὋᏪఝளୱͺᄉഏএ۲ఴʼࡂʿڙߚ˿ǌˠ˓Βߔ౎ᄹᄹǌϛ᝹ᭉ᜵Ѹत֖፤એʶ˓

ǋዜѾǋྱड़ǋ͈ಪ֖౎ຸᄉζোԺۋᄉֵ̖ζোὋФ˖Сֵ̖̅ዜۋᄉᄫेὋӉդʿՎዜܷࢼ

̾థॡܷᄉԪӐǌੇ͂᜵Ѹतʶ˓ᛪὋӉդዜۋǋྱड़֖౎ຸʻ˓Ѵிǌඇ˓࡚ব੊ߙൿ὇੊Ꮷ

ឬѴὈᦏ̯࡚̅ᤇ̎Ѵி˖ᄉʶ˓ǌ᜵ڙ HBase ˖Ѹतᤇ˓ᬶՋ὇ֵ̖ᛪὈὋᯪЎըҮ HBase న

ҫ٧ὋཨՐၸ HBase shell ᤋʼనҫ٧ǌ᜵ըҮ HBase నҫ٧Ὃ੩धʶ˓̽֐ᛠቓԯ੊ጻቪὋࣲ

ុஞ΍ФᤈЙ HBase ߶ᜈᄫेὋଋᅋ̾ఴڠഴयըҮ HBase నҫ٧ὋୱͺݟʽὙ 
 

ըҮԲʶ˓̽֐ᛠቓԯࣲၸ HBase shell ᤋʼనҫ٧Ὑ 
 

ଋʽ౎ὋѸत product ᛪὙ 

 

products_hbase.txt 

Ѹतݝᛪ̾ՐὋࡂԺ̾ߚஜ૵˿ǌHBase ΍ၸ put С᪃ߙᛪᇧஜ૵ѸतୱͺǌӬជþputÿ
ឬ௙ஜ૵ଢЙ௦ዜֺͪ࣎௡࠰ᛪᄉୱͺὋԠҪʼ Hbase ЮᦉॡϷʶ˓ݒࢥᄉֺ࣎ᛪὋځ൤߱Ժᑞ

ඊ create С᪃ߙఝՋ᤟ǌ 
᜵Ѹतʶ˓ӉդʽѴߙൿᄉ᝭ेὙ 
� type:category = "coffee beans" 
� type:name = "arabica" 
� type:genus = "Coffea" 
� characteristics: cultivation_method = "organic" 
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� characteristics: acidity = "low" 
� source: country = "yemen" 
� source: terrain = "mountainous" 
Ժ̾Ϸʽ᭦ᤇಧઁ߱ଢЙ products ᛪ˖Ὑ 

 

products_hbase.txt 

ဗڙಉលՎʶ్᝭े̾ᆷγ߱ࣂፂᜁஉЙߚϱ˖ǌᖌԨ᝭ेᄉୱͺݟʽὙ 

 

products_hbase.txt 

ʶ൒ߚ౦вݟ type:category ᄉϘὋᤇ൒ၸ beans ̼ఢ coffee beansὋ͗ঞಧփ὞ 

 

products_hbase.txt 

ဗڙὋݟ౦в൒ᖌԨ᝭ेὋᥦ˥ᣤѢݟʽὙ 
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products_bbase.txt 

ဗڙ type:category ᄉϘ௦ beans Ꮺ᭣ coffee beansǌͭ௦ࠃᬄʼὋˏ˓Ϙᦏ௦ͺ˝

Վʶ˓ߙൿϘᄉʿՎྟఴᜁγߚᡐ౎ὋԵ௦᳭ᝢ͗ᤄٿФ˖ᄉణளϘǌ᜵ಉᄹ type:category

 Ὑ̽֐ఴὋ੯ᛠʽ᭦ᄉྟ˓ٽൿణᤂᄉߙ

 

ᄫґԵథˏ˓ྟఴὋ੝̾ࡂԵᤄٿ˿ᤇ̎ǌ 
ᄉὋᥦ˥థԺᑞۋ௦Сጆࡂ౦ஜ૵௦ፆౝӐᄉǋథᬌᄉὋᏪ˄ܸၶݟ HBase ࣲʿ௦ൣᆷᄉᝌ

фழ಴ǌ 
HBase ΍ஜ૵ᄉፆౝਫ਼ࣰӐὋԵథѴி֖߱ӉդᄉѴ˧ᫍ੥థࡎ൒Сጆǌ൤ܰὋ߱ᤆ૊ௐᫍ

፤ऎߚϱඇ˓ӬЊಪᄉஜ૵Ὃ੝̾࠱ஜ૵ߚϱЙ HBase ґὋᭉ᜵ࠪݒࢥᄉஜ૵ᤈᛠਫ਼ࣰӐူܪǌ 
ʽ᭦౎ѫౡᭅ׫ᝠӬጆፑᄉ᫇ᮤǌڙ HBase ˖Ὃᭅ׫ᝠӬஜ૵Ժ̾ၸ̾ʽܲሗழयߚϱǌ 
� ਫ਼ࣰӐ੝థஜ૵Ὃઁʶ˓ᝠӬᄉ੝థߙൿ὇Ӊહ੝థֵ̖ஜ૵Ὀᦏߚϱҁʶ్᝭े˖ǌ 
� ඇ˓ᝠӬᄉ੝థᝠӬ్ᄫߚϱڙʶ్᝭े˖ǌֵ̖ζোӬ࿗உʶ˓ᛪὋֵ̖ࠪᛠ᪃ᄉल

ၸ֖ᝠӬ్ᄫζোγڙߚʶᡐǌ 
 ǌ߿᜵ϡѢʽ᭦ᤇ̎фࡂ౦ᤤኃʶሗழ಴Ὃݟ
� ˝௾᤯ᄉ్ᄫѸतʶ˓ѴிὋཨՐ˝Ф̴ዜۋᄉ్ᄫ὇ඊݟ੩ઈ੊ٿ੭ὈѸतԲʶ˓

Ѵிǌ 
ʶ˓௾᤯్ᄫᄉѴி᧖ὋԺ̾థᤇ̎ѴὙ్ᄫ੊ֵ̖Տǋ్ᄫ੊ֵ̖ଠᤗǋஜ᧙֖͈ڙ �

ಪǌݟ౦Кᦉஜ૵ᦏ᜵ਫ਼ࣰӐὋ᝭३ඇ˓్ᄫᦏ᜵ѫᦠʿՎᄉ᪃Ὃʿཨ߱͂ణጻ͗Ԫ੆

Վʶ᪃ /ϘࠪᄉʿՎྟఴǌඊֵ̖ݟՏःឞԶ product_name_1ὋӡʹѾᦏԶ

product_nameǌ 
ʽʶ˓Β࠱ߔ΍ၸ Redis ౎᫧ᇧڙ᪃/Ϙ௡࠰ᛪ˖Ѹतஜ૵ǌ 

5.1.3� 䬂/ؐ᯴ᇘ㸼ⱘ߯ᓎ᪡԰ 

Redis ௦ʶሗኤӬुܷᄉஜ૵ፆౝనҫ٧Ὃஂ૆̾ኤӬᄉ᪃/Ϙࠪ੊ᬶՋЊገᄉ्य౎ߚϱஜ

૵ǌඇ˓᪃/ϘࠪԺ̾௦࿗በᄉߙቿ˘௡࠰ᛪὋ˶Ժ̾உᬶڙՋ᧖ǌʶ˓ᬶՋԺ̾௦̾ʽ͉ʹዜ

ቿ˘᪃/ϘࠪॡߙὙѴᛪ὇listὈǋ௃ࣿᛪ὇setὈǋథࣿᛪ὇sorted setὈ੊ֺ࣎ᛪ὇hashὈǌӬ࿗ᄉۋ

Ϸʶ˓Ժ̾ଋԩߙቿ˘ϘᄉԪ᧙ǌ 
Ѹतʶ˓ Redis  ᛪὙ࠰ቿ˘᪃/Ϙ௡ߙ
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Ժ̾ၸ get  ౎ᆷᝢѸत੆ҩὙ̽֐

 

ֽः὇ൣݟ੝஧Ὀ௦ avalueǌset ழก֖ create ழก὇੊Ꮷ put ழกὈᄰՎǌݟ౦в൒

ុၸ set ழกὋࣲࠪ akey ΍ၸϘ anothervalueὋԓ౎ᄉϘ͗ᜁளϘఢ૰ǌណᅋᣤЙὙ 

 

ፆ౦ᐯ߿௦ளϘ anothervalueǌ 
ቿ˘ழกߙ set ֖ get ʿᑞၸ̅ Redis ᬶՋǌΒݟὋၸ lpush ֖ rpush ౎Ѹत֖܌Ќʶ˓

ѴᛪὋʶ˓࠺ʿڙߚᄉѴᛪԺ֖̾߱ᄉኃʶ˓੆տʶᡐᜁѸतὋϷᤇಧὙ 

 

books_list_redis.txt 

Ժ̾΍ၸᔴډୱͺ౎ᆷᝢ֖ಉᄹѴᛪ list_of_books ᄉґ᭦і˓੆տὋϷᤇಧὙ 

 

books_list_redis.txt 

ᔴډୱͺ΍ၸኃʶ˓Њገᄉጉल 0 ֖ణՐʶ˓Њገᄉጉल-1 ౎ᖌԨѴᛪ˖ᄉ੝థЊገǌ 
ڙ Redis ˖Ὃݟ౦ಉលʶ˓ʿڙߚᄉѴᛪὋ߱͗ᤄٿʶ˓ቆѴᛪὋʿ͗ઊѢऩ࣡ǌԺ̾Ϸʽ

᭦ᤇಧࠪʶ˓ʿڙߚᄉѴᛪ mylist ੯ᛠᔴډୱͺὙ 

 

Redis ͗ᤄٿ๖োὙempty list or setǌԺ̾Ϸ΍ၸ lpush ᥦಧၸ rpush ຊҪʶ˓ள੆

տҁ mylist ˖ὋϷᤇಧὙ 

 

ဗڙ mylist ᐯ߿ʿ௦ቆᄉ˿Ὃ΍ၸᔴډಉលԺ̾ପᇧѢ a member ᄉڙߚǌ 
੆տԺ̯̾ѴᛪᄉࢺΞ੊ԾΞଢЙѴᛪ˖Ὃ˶ Ժ̯͉̾ʶழՓीѢǌᤇಧࡂԺ̾ઁѴᛪॆͺ

᫲Ѵ੊ಖ౎΍ၸǌ 
௃ࣿᬶԺ̾ၸ SADD ୱͺຊҪ੆տǌځ൤ὋԺ̾ၸʽ᭦ᄉ̽֐ຊҪ੆տ'a set member'

ҁ௃ࣿᬶ aset ˖Ὑ 

 

ஞஜϘٿᛠርࣿᤄ̽֐ 1Ὃᆷᝢ'a set member'ࣂፂᜁຊҪᤈ௃ࣿᬶǌв൒੯ᛠՎಧᄉ

SADD ʿ͗вࡂڙߚፂࣂ൤ʶெځʶ͊ὋߚຊҪǌ௃ࣿᬶࠪՎʶ˓Ϙ̨γܬὋ੆տʿ͗ᜁ᧗̽֐

ຊҪ˿ǌซ਒ርࣿᤄٿ 0 ͺ˝ֽःὋᤇ਒։ᅋ෤థຊҪ੆տǌˀ௃ࣿᬶዜͪὋథࣿᬶ˖ඇ˓੆տ

˶Եγߚʶ͊Ὃʿ᣾థࣿᬶϷѴᛪʶಧథᮊࣿǌԺ̾ᣏౚຊҪ੆տ'a sset member'ҁథࣿᬶ
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azset ˖ὋϷᤇಧὙ 

 

1 ̼ᛪథࣿᬶ੆տᄉͮᎵ὇੊ѫϘὈǌʽ᭦вຊҪԲܰʶ˓੆տ'sset member 2'ҁՎʶ˓

థࣿᬶ˖Ὑ 

 

ᤁᛠዜͪ̅ѴᛪᄉᔴډୱͺԺ̾ࣞүᆷᝢᤇ̎Ϙࣂᜁߚϱǌథࣿᬶᄉᔴ̽ૈډ௦ zrangeὋ

Ժ̾Ϸʽ᭦ᤇಧᖌԨӉդґ̊˓ϘᄉᔴډὙ 

 

˝౦ຊҪʶ˓ͮᎵ὇੊ѫϘὈݟ 3 ᄉϘ͗ঞಧփ὞ࣂڙፂڙߚϘᄉͮᎵ὇੊ѫϘὈ4 ʼຊҪ

փ὞ 
ຊҪʶ˓ѫϘ˝ 3 ᄉϘҁ azset ˖ὋݟʽὙ 

 

ଋᅋᤁᛠ zrange ಉលݟʽὙ 

 

ፆ౦Ὑ 

 

вຊҪͮᎵ὇੊ѫϘὈ˝ 3 ᄉϘὋϷᤇಧὙ 

 

ཨՐᤁᛠ zrange ಉលὙ 

 

Ժ̾ᄹѢὋ˝᤟ःள੆տὋథࣿᬶ˖ᄉ੆տᜁ᧗ளͮ߿Ὑ 

 

 ᄉϘὋᏪ௦͗૊ᭉࠪ੆տ᧗ளଅࣿǌڙߚፂࣂ൤ὋຊҪள੆տҁథࣿᬶ˖ʿ͗ఢ૰૿ځ
Redis ᤆ߿˦˿ʶ˓ֺ࣎ᄉഏএὋФ˖Ժ̾ᤇಧຊҪ੆տὙ 

 

Ժ̾ၸ hget ੊ФԪሗ̽֐ hgetall ᆷᝢ੆տڙߚὋᣤЙὙ 

 

᜵ߚϱʶ˓ܬఽᄉֺ࣎ݒࢥὋԺ̾Ϸʽ᭦ᤇಧѸतʶ˓ࡎጞֺ࣎᪃Ὑ 
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ஜ૵ᜁγߚҁ͉ʹʶሗ NoSQL ஜ૵ߚϱ˖ՐὋࡂᭉ᜵Ԝ᝺֖᫇ᖌԨ߱͂ǌඋቤὋγߚஜ૵

ᄉ਒˦ࡂ௦̾ՐᤆᑞвૅѢ౎ၸǌ 

5.2� 䆓䯂᭄᥂ 

ґ᭦ੇ͂᜸᣾ʶ̎᝺᫇ஜ૵ᄉழกǌ˝˿ᰍ᝼᝭ेࣂᜁѸतὋ΍ၸ᣾ʶ̎ణኤӬᄉ get ֐

̽ǌᣖ௉ᄉብᓫ᧖˶໥ᇧ˿ʶ̎ಕэᄉಉល఺҃ǌ 
ଋʽ౎ߥ˷іሗᰳ᫼ஜ૵᝺᫇ழกǋឥก֖ឥ˦ǌ 

5.2.1� ⫼MongoDB䆓䯂᭛ḷ 

MongoDB ᄉ஠ುಉល΍ၸˀ SQL ᭣࣡ዜͪᄉឥก֖ឥ˦ǌඊᣖ᝸҇ᄉ௦Ὃᤇሗ SQL ᄰͪব

΍३ NoSQL ᄉ MongoDB ಉល஠ು᭣࣡ழΦ֖ुܷǌ 
ґ᭦ብᓫ᧖ੇ͂ࣂፂཿ৘˿ಉល஠ುᄉ΍ၸὋ੝̾Ժ̾ᄯଋधݼ᝺᫇ MongoDB ஠ುǌݒࢥ

ᤇ൒ੇ͂ᤆ௦ၸґ᭦ብᓫ᧖Ѹतݝᄉ mydb ஜ૵ंᄉ orders ᬶՋǌ 
ըҮ MongoDB నҫ٧Ὃၸ mongo JavaScript shell ᤋʼ߱ǌ੯ᛠ use mydb Փૈ̽֐ mydb

ஜ૵ंǌᯪЎὋᖌԨ orders ᬶՋ˖ᄉ੝థ஠ುὙ 

 

ဗڙ᣾໙ᬶՋǌᖌԨ 2010 ࣱ 10 త 25 ௅Րᄉ੝థᝠӬὋԀ order_date ܷ̅ 2010 ࣱ 10 త

25 ௅ǌЎѸतʶ˓௅యࠪ៵ǌڙ JavaScript shell ˖Ժ̾ᤇಧϡὙ 

 

JavaScript ௅య˖త̯͊ 0 Ꮺ᭣ 1 धݼὋ੝̾ஜߙ 9 ᛪᇧ 10 తǌڙ Python ˖Ὃ᜵ѸतՎಧᄉ

Ԫ᧙Ժ̾ϷᤇಧзὙ 

 

ڙ Ruby ᧖௦ᤇಧὙ 

 

ଋᅋὋઁ refdate ͛Йඊᣖ٧౎ඊᣖ order_date ൿϘ֖ߙ refdateǌಉលݟʽὙ 

 

MongoDB ஂ૆˗ࠜܲಧᄉඊᣖ٧ὋӉહ̅࠴ǋܷ̅ǋ̅࠴ኍ̅ǋܷ̅ኍ̅ǋኍ̅ǋʿኍ̅ǌ

൤ܰὋ߱ᤆஂ૆ᬶՋᄉӉդ֖ଅᬓὋΒݟ௦ՠӉդڙ੊ʿڙፋᬶ߿Ջ᧖ǌ 
ஜ૵ᬶ௦ݒࢥ஠ುὋ੝̾ݟ౦ᑞ૊࡚ݒࢥবϘಉល͗᭣࣡థၸǌڙ MongoDB ᧖ᤇॡࠓ௛ǌ

;Ժ̾΍ၸཁቿՁ᥅ԊಝὋ᝺͉᫇ʹߙݒࢥൿǌΒݟ᜵ᖌԨ orders ᬶՋ˖్ᄫՏሥ˝ latter
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1 

2 

3 

4 

5 

17 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

ᄉ੝థ஠ುὋಉលԺ̾ᤇ˥зὙ 

 

௃᝶ݒࢥᄉ௦ӬϘᤆ௦ѴᛪὋཁቿՁ὇orders ᬶՋᄉΒߔὈᦏᑞၸǌ 
MongoDB ᄉᛪ᣹यӛᦠஂ૆΍ၸൣѶᛪ᣹यǌൣѶᛪ᣹यᬓ˿Ժ̾ၸ̅ᮆߙࡎൿܰὋ˶Ժ

̾ၸ̅ݒࢥ஠ುὋ̃ᏧழयᄰՎǌ 
ஜ૵ं᧖Ὃጉल௦ʶሗ᭣࣡ᐒ௙ᄉၸ౎இᤈಉលᤳऎᄉழกǌ߱ۋСጆڙ ᄉࢹͺழय᭣࣡ኤ

ӬǌጉलଡΘ۲̅ዜ B ಝፆౝᄉᰳ஌ಉល఺҃ὋᥗБ˿Кᛪੲଠǌၿ̅ђ࠵˿ಉលᄰС᝭ेᭉ᜵

ಉ੼ᄉஜ૵Ὃځ൤ಉលԪ३ఝঋఝᰳ஌ǌ 
MongoDB ஂ૆ၸጉलଡᰳಉលᤳऎǌ੝థᬶՋ᳭ᝢᦏ૊_id Ϙጉलǌᬓ˿᳭ᝢጉल̾ܰὋ

MongoDB ᤆஂ૆Ѹत̃ጞጉलǌ̃ጞጉलԺ̾तڙᮆߙࡎൿ੊ߙݒࢥൿʼǌΒݟὋԺ్̾ڙᄫ

ᄉஜ᧙ߙൿʼतʶ˓ጉलὙ 

 

ဗڙὋಉលஜ᧙˝ 2 ᄉ్ᄫࡂԪ३᭣࣡ঋ˿ǌណᅋᤁᛠʽ᭦ᄉಉលὙ 

 

ጉल֖ᛪѫधӬ࿗ߚϱὋ;Ժᑞᤆ᝭३ґ᭦ብᓫଡҁ᣾߱͂͗Ӭ࿗ӳၸ֐Տቆᫍա὞ 
MongoDB ᄉஜ૵᝺᫇ᄹᡐ౎᭣࣡ኤӬǋ˗֖ࠜϣܤǌཨᏪὋʿ௦੝థ NoSQL ϱᦏᤇಧὋߚ

ྱѾ௦᭦ՓѴஜ૵ंǌ 

5.2.2� ⫼HBase䆓䯂᭄᥂ 

HBase ʼ۲̅ᛠ᪃ᄉಉល௦ణኤӬణᰳ஌ᄉǌHBase ᄉᛠ᪃௦థࣿᄉὋ˄ᤋ፝ᄉᛠ᪃ߚϱڙ

ʶᡐǌځ൤ಉ੼ʶ˓ᛠ᪃᤯࣡౎ឬࡂ਒։ᅋ੼Ѣᡐݼᛠ᪃̅࠴ኍ̅ፋ߿ᛠ᪃ᄉణܷథࣿᔴډǌ 
ᤇ਒։ᅋ˝ʶ˓ःၸርࣿ᝹᝟ൣᆷᄉᛠ᪃౜Ф᧗᜵ǌઁ ᛠ᪃֖ஜ૵ڙឥ˦ʼСᐎᡐ౎᤯࣡௦

ڙ਒ǌ˞ݝ˓ Google Bigtable ᆐቂ᝶஠᧖Ὃᛠ᪃௦ၿԥՓ۪Տጷ੆ᄉὋᤇಧʶ౎੝థ֖Վʶ˓۪

ՏథСᄉЮࡂࠓᦏᜁጷጺҁ˿ʶᡐǌ಩૵ᤇ̎эѶὋ్ᄫ੊ֵ̖ՏǋᝠӬ௅యԢԺᑞᄉѫዜὋʻ

ᏧጷՋͺ˝ orders ᛪᄉᛠ᪃Ժᑞࡂ௦ʶ˓ݝਆกǌ಩૵ஜ૵ణ࣡᝺᫇ᄉഴयὋᤇʻ˓ߙൿᄉጷ

Ջ൒ࣿ͗థ੝ԪӐǌݟ౦ᝠӬፂ࣡૊ௐᫍᮊࣿ᝺᫇ὋᥦࡂԺ̾ᤇಧѸतᛠ᪃Ὑ 

 

 ᤇಧѸतᛠ᪃Ὑࡂ౦૊ѫዜֵ֖̖Տ᝺᫇ᝠӬణᮟጒὋᥦݟ

 

ክᛠ᪃᭣࣡᧗᜵Ὃࣲࡉ ˝ܷ᧙ஜ૵ᄉڣ௿ଡΘ˿ᰳ஌ಉល఺҃Ὃͭ ௦̃ጞጉलЮतᄉஂ૆ԁ

ॡ࠵ǌ͉ʹ෤థѽၸᛠ᪃ᄉಉលᦏ͗࠭ᒰᛪੲଠὋᏪᛪੲଠ੆ఴ௔᠛Ꮺ˄ᤳऎᎀਤǌ 
ኃʻழࢹХὋΒݟ Lucene὇଼ጉल୲ಳ౵ὈὋԺ̾ࣞүڙ HBase ᛪʼतበ̃ጞጉलǌଋʽ౎Ὃ

ᮎಉលஜ૵ፆౝనҫ٧ٿ͂ੇ Redisǌ 
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5.2.3� ᶹ䆶Redis 

ಉល Redis ֖ՓФ˖ଢЙ᝭ेʶಧኤӬ͕ᬵǌґ᭦ੇ͂ߥ˷˿Ժ̾᤯᣾ get ߙ߿ᖌԨྱ̽֐

ቿ˘ᄉϘὙ 

 

੊ᏧᖌԨѴᛪʶ˓ᔴډ᧖ᄉϘὙ 

 

ዜͪڠὋԺ̾ᖌԨʶ˓௃ࣿᬶᄉ੆տὙ 

 

੊Ꮷ௦థࣿᬶᄉ੆տὙ 

 

ᬶՋୱͺ὇Ӊહය̓ᬶǋՋᬶ֖ᬶࢿὈԺ̾ѫѾ᤯᣾ SINTERǋSUNION ֖ SDIFF ᭣࣡̽֐

 ੯ᛠǌڠ௛ࠓ
ॆੇ̯͂СጆۋˆႌᣀՓ NoSQL ˆႌௐὋ࣡եҁ̠͂ៀ᝶ᄉࣲʿ௦ஜ૵Ѹत੊ಉលὋᏪ௦

ஜ૵ఝள֖̂ҫ߸ஞবᄉЮࠓǌ 
ଋʽ౎Ὃੇ͂࠱ଉጉڙ NoSQL ஜ૵ं˖ஜ૵௦ݟʹఝள֖νஇᄉǌ 

5.3� ᳈ᮄ੠ߴ䰸᭄᥂ 

Сጆۋˆႌຆೱ̅ ACID ឥ˦˧ʼὋ̾൤˝۲ᆨଡΘஜ૵ं߸ஞবὋࣲࠪஜ૵ᄉఝள֖ν

இஂ૆ʿՎᄉᬥሎጞѾǌˀФᄰԥὋNoSQL ࣲʿ᧗᜼ ACID ̂ҫὋڙ౼̎ৰхʽၴᒯ͗߸К঒

႔߱ǌ 
ᯪЎ᜵˿ᝌ ACID ᄉդ˦ǌACID ௦ AtomicityǋConsistencyǋIsolation ֖ Durability ᄉᯪߙආ

᎕зὋԀԓߔবǋʶᒰবǋᬥሎব֖૆ˣবǌʿൣयڠឬὋԓߔব௦ૈ̓௛᜵˥߸ஞ੯ᛠὋ᜵˥

໓ǌʁٿ ᒰব௦ૈ˝΍ஜ૵ं̯ʶሗʶᒰ࿃খԪ˝Բʶሗʶᒰ࿃খᏪࠪ߱ᤈᛠᄉνஇὋʿ ʿڙߚ

ʶᒰ੊ຈ˼ᄉ࿃খǌᬥሎবᆷγʶ˓ୱͺൣڙ੯ᛠௐὋФ̴ᤈርʿᑞνஇ߱ൣڙ΍ၸᄉஜ૵ǌ૆

ˣব਒։ᅋ੝థࣂଡ̓ᄉஜ૵ᦏԺ̯͉̾ʹጆፑ஋ᬩ˖ুܬǌ 
֖Ф̴ብᓫʶಧὋੇ͗ᤩ˓̭ፀʿՎዜۋᄉ NoSQL ஜ૵ंὋᯪЎ̯ MongoDB धݼǌ 

5.3.1� Փ⫼MongoDBǃHBase੠Redis᳈ᮄঞׂᬍ᭄᥂ 

֖Сጆۋஜ૵ंʿՎὋᩙᄉഏএڙ NoSQL ՋǌࢻὋʿ௦߿ǌᤇ௦ʶ˓᝹᝟фڙߚϱ˖ʿߚ

Ϸ MongoDB ᤇಧᄉஜ૵ंᄉ᝹᝟ѹᛱࡂ௦˝˿ѫྞ֖ԺੰࡘǌᤇሗৰхʽὋᩙܲ߿˓ѫ࣊यѫ

 ఽὋᏪ˄͗΍ஜ૵ᄉఝளԪ३᭣࣡ᎀਤǌܬԪ३᭣࣡͗ࡂྞ
ൿǌߙᄉஜ૵ఝளǌᯪЎὋఝளஞ˓஠ುᏪʿ௦ߔဗԓࠃԺ̾ࣞүࢻὋԁథʶ̎੾ᩙ࠵ክᎤࡉ

ణݝ΍ၸԓߔবழก౎ఝள஠ುǌԺၸᄉԓߔবழกӉહʽ᭦ᤇ̎ǌ 

ߓ୍࣍س�Ԛѫմ�*GT_2KK�Ћц॑ࢲ֣



5.3� ఝள֖Ѻᬓஜ૵� � 99 

 

1 

2 

3 

4 

5 

17 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

� $setὙ᝹Ꮅʶ˓Ϙǌ 
� $incὙ૊ፋ߿᧙ܘҪʶ˓ૈ߿Ϙǌ 
� $pushὙՓஜጷຊҪʶ˓Ϙǌ 
� $pushAllὙՓஜጷຊҪʶጷϘǌ 
� $pullὙ̯ࣂథஜጷ˖Ѻᬓʶ˓Ϙǌ 
� $pullAllὙ̯ࣂథஜጷ˖ѺᬓʶጷϘǌ 
ΒݟὋ{ $set : { "order_date" : new Date(2010, 10, 01) } }ࡂ΍ၸԓߔবழ

กఝள˿ orders ᬶՋ˖ᄉ order_date  ൿǌߙ
Բʶሗን႔௦ݟ౦෤Ԫࡂᤈᛠఝளǌᤇ۲ఴʼ๗Ԣ̾ʽʻ൥ǌ 
(1) ᖌԨࠪ៵ǌ 
 νஇࠪ៵ǌڠఴڙ (2)
(3) Ԧᤞᤇಧʶ˓ఝளឯයὙݟ౦ࠪ៵ᤆᑞӛᦠேϘᄉពὋ߱ઁࡂఝள੆ᤇ˓ளϘǌ 
஠ು੊ᛠጞᩙὋ̾Ԣԓߔব˶Վಧ᤟ၸ̅ HBaseǌ 
HBase ஂ૆ᛠጞѾᄉឳзᩙǌᤇ਒։ᅋݟ౦ᛠᄉ͉ʹѴϘൣڙᜁνஇǋఝள੊௦ѸतὋѶᛠ

͗ᜁᩙ߿ǌڙ HBase శឥ᧖ὋѸत֖ఝள˧ᫍᄉӜѾࣲʿ௦ॡ௙௬ǌᤇˏሗୱͺᦏ੯ᛠዜͪᄉ᤾

ᣣǌݟ౦Ϙʿࡂڙߚ௦ଢЙୱͺὋՠѶ௦ఝளǌ 
൤ᛠጞᩙ௦ʶ˓᭣࣡ೡᄉซ਒Ὃͭځ ௦ڙቆᛠʼᖌ३ᩙᬓܰὋځ˝߱͗ʶᄯʿԺၸᄯҁᡓௐǌ 
Redis ᧖ஂ૆థᬌᄉ̂ҫὋʶ˓ୱͺԺ̾ڙᤇಧᄉ̂ҫᄉᔴډЮ੯ᛠǌRedis ᄉ MULTI ̽֐

͗ѹݼӐʶ˓̂ҫǌ੯ᛠ MULTI ̾Րၸ EXEC ੯ᛠ੝థ̽֐Ὃၸ DISCARD ໓ୱͺǌʽ᭦ፋٿ

Ѣʶ˓ኤӬᄉΒߔὋੇ͂౎ᄹᄹݟʹԓڠߔఝளˏ˓᪃Ὑkey1 ֖ key2Ὑ 

 

5.3.2� ᳝䰤ॳᄤᗻ੠џࡵᅠᭈᗻ 

বᄉణͯஂ૆థ੝ʿՎὋͭߔክՉஜ૵ंࠪԓࡉ ௦߱͂˖᝴ܲᦏథʶ˓ᄰͪᄉྱཁǌఴᓫ࠱

̭ፀډፈ CAP ူ᝶֖ణጻʶᒰবᄉʶ̎ఝ௾᥅ᄉধᡸǌ 
CAP ူ᝶ૈѢ̾ʽʻ˓ᄫಕ˖ڙՎʶௐᫍԵᑞణܷӐˏ˓ǌ 
� ϔ㟈ᗻ὇ConsistencyὈὙඇ˓ࠆਖ਼ቪᦏᄹҁՎಧᄉஜ૵ǌ 
� ৃ⫼ᗻ὇AvailabilityὈὙඇ˓ࠆਖ਼ቪᦏԺ̾ឳзǌ 
 ǌݝͺᓡࢹऎᆍᖡᗻ὇Partition toleranceὈὙጆፑᡴᡔѫ࣊यྫྷူᎩፎ̮ཨߚ �
ఝܲథС CAP ူ᝶ԢФࠪ NoSQL ᄉॕֽ͗ڙኃ 9 ብ˖̭ፀǌ 
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Բʶ˓ፂ࣡Ѣဗᄉពᮤ௦ణጻʶᒰবǌᤇ˓శឥథௐ̠̽ڇ৴ὋᏪ˄࣡࣡෤థᜁൣᆷူᝌǌ 
ణጻʶᒰব௦ၸࣲڙᛠᎃር֖ѫ࣊यᎃርᮖ۪˖ᄉʶᒰবഴۋǌణጻʶᒰবԺ̾ၸݟʽˏሗ

ழय౎ᝌឳǌ 
� ፋ߿ᡛܴ᫁ᄉʶൿௐᫍὋయᫍʿԦᤞఝளὋࡂԺ̾ᝢ˝੝థఝளణጻ͗͛୦ҁஞ˓ጆፑὋ

˄੝థҝఴᦏ͗᣹ҁʶᒰǌ 
 ૆፝ᄉఝளௐὋʶ˓ᜁଋԩᄉఝளణጻ᜵˥ҁ᣹ҝఴὋ᜵˥᧗ណǌڙߚॆ �
ˀ ACID ᄰࠪὋణጻʶᒰব਒։ᅋ۲ఴʼԺၸ὇Basically AvailableὈǋᣃ࿃খ὇Soft stateὈ̾

Ԣణጻʶᒰ὇Eventual consistencyὈ὇BASEὈὋᤇཁੇ͂డڙґ஠ଡҁ᣾ǌ 

5.4� ᇣ㒧 

ఴብ̭ፀ˿ NoSQL ஜ૵ं۲ఴᄉѸतǋឳԨǋఝள֖ѺᬓୱͺὋଉᝦ˿ʻሗ NoSQL ϱᄉߚ

۲ఴୱͺὋԀ஠ುߚϱǋ᭦ՓѴߚϱ֖᪃/Ϙֺ࣎௡࠰ᛪǌMongoDB ̼ᛪ஠ುߚϱὋHBase ̼ᛪ

ѴߚϱὋRedis ̼ᛪ᪃/Ϙֺ࣎௡࠰ᛪǌ 
ᝦ᝶˖௙௬ԦဗὋࠪڙ ੝థஜ૵ߚϱ౎ឬὋஜ૵ᄉѸत੊ଢЙඊఝளఝ᧗᜵ǌڙ౼̎ৰхʽὋ

ఝள௦ԩᬌ҃ᄉǌڙఴብణՐὋᤆᝌ᧕˿ఝளǋ̂ҫ߸ஞব֖ʶᒰবǌ 
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ಉល /P42- �ϱߚ

ᴀゴݙᆍ 
� ΍ၸಧΒஜ૵ᬶ໥ᇧіሗ NoSQL ಉល఺҃ 
� MongoDBǋHBase ֖ Redis ᄉಉលၸΒ 
� NoSQL ᰳ᫼ಉល 
� ஂ૆˗ࠜಉលᑞҦᄉ SQL ఢֵ̼ 
 

QL Ժᑞ௦᣼̬˝ൢణኤӬԠణुܷᄉᮖ۪ྱ߿ឥᝒ˿ǌځ˝ជ඼థᬌǋឥ˦௙ᆷǋឥ

กኤӬὋ੝̾ SQL ኤӬ௛ߥǌ߱᭣࣡ኤผὋ΍ၸᔴډథᬌὋːಪ૊ཱ᝹᝟ᄫᄉᤁᛠǌ

߱ᝧੇ͂ϷॼᏧʶಧୱͺፆౝӐஜ૵ᬶǌ;Ժ̾ᣏౚڠ᣾໙ǋଅࣿǋѬѫஜ૵ᬶǌ۲̅СጆὋ;

Ժ̾ᤋଋஜ૵ᬶѸत̓ᬶ֖ՋᬶὋ˶ Ժ̾඼঳ஜ૵ᬶὋ૊ྱ࡚߿বᤈᛠѫጷ੊૊ѫጷ్͇ᤈᛠ᣾

໙ǌʿ᣾ SQL ᤆ௦ڙߚʶ˓ᬌ҃ὙSQL ۲̅Сጆ̼ஜὋՐᏧԵࠪСጆஜ૵ं᤟ၸǌځ൤Ὃൣݟ

ФՏὋNoSQL ˖෤థ SQLǌ 
SQL ᄉᎤࣲܾʿ਒։ᅋʿᑞಉលஜ૵ᬶǌඋቤὋ͉ ʹஜ૵ᄉߚϱᄫᄉᦏ௦ᬣՐԺ̾вᖌԨ֖

ୱͺǌࠪ̅᝺֖᫇ୱͺஜ૵ὋNoSQL  ፂ᜸᣾ʶ̎ǌࣂᄉழयὋґ᭦ੇ͂ࣁϱథ߱͂ᒬߚ
NoSQL ᬄʼ௦ࠃ NonRelὋԀ᭣СጆۋǌNoSQL ᄉѸतᏧ֖ஂ૆Ꮷ˧੝̾ᤉሎСጆۋஜ૵ंὋ

௦ځ˝Сጆۋஜ૵ंुҪ˿ፆౝСጆጝో֖ ACID ̂ҫὋྱ Ѿ௦߱͂᫽ᆽ˿ੰۋܷူܪ֖ࡘஜ૵

ᬶὋͭ௦̴ࣲ͂ʿʶ߿ԥࠪ SQLǌ̂ࠃʼὋڙ NoSQL ˆႌ᧖ʶ̠̮̎ཨຢభ઴థ SQLὋፆ౦Ѹ

तѢឥก֖᮲ಪዜͪፂЦ SQL ᄉಉលឥᝒǌே˷ᬱஇὋఝʹхᤇᤆ௦ݝ˷਄ὀ 
ఴብ˖Ὃੇ͂ߥ࠱ҁ᝴ܲಉល NoSQL ґіብ᤯᣾ܲ˓ֵ̖֖ʿՎ੾శᤈݟǌൣࢻϱᄉ੾ߚ

ᛠߥ˷ʶಧὋఴብ̯࠱ಉល MongoDB ὋཨՐв᜷ᄥݼϱᄉஜ૵ᬶधߚ˖ HBase ֖ Redisǌ 

6.1� SQL Ϣ MongoDB ᶹ䆶ࡳ㛑ⱘⳌԐ⚍ 

MongoDB ௦஠ುஜ૵ंὋ֖Сጆۋஜ૵ंі˪෤థᄰͪ˧ܪὋͭ௦ MongoDB ᄉಉលឥᝒ

ਕ᜿᭣࣡Ϸ SQLǌґ᭦ੇ͂ࣂፂ᜸᣾ʶ̎ኤӬᄉΒߔὋ੝̾ᤇЇੇϛ᝹ʿᭉ᜵вˠΒឬ௙߱ᄉዜ

SQL ಉលྱবǌ 
᜵ူᝌ MongoDB ಉលឥᝒᄉᑞҦὋᄹ߱ݟʹ੯ᛠὋᯪЎ३ઁஜ૵ᬶҪᣑҁ MongoDB ஜ૵

ं˖ǌҁဗڙ˝ൢὋఴ˹੝΍ၸᄉஜ૵ᬶᦏඊᣖ࠴Ὃځ˝᧗ཁ௦̭ፀ MongoDB ᄉನॶҩᑞὋᏪ

S 

ኃ6 ብ�
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ʿ௦߱ڙဗڣࠃ௿˖ᄉःၸǌʿ᣾ڙఴብ˖Ὃੇ᜵΍ၸʶ˓ሮܷʶ̎ᄉஜ૵ᬶὙMovieLens ஜ૵

ᬶὋФ˖Ӊહʼᄇʹᛠႂॕ᝿ѫ᝭ेǌ 

MovieLens 

Ꮎڍ௙ࡈᔙ᣹ܷߥ᝟ኪ఺መߥˀࢹርጆᄉ GroupLens ᆐቂࠃᰍࠈᤈᛠᄉʶጆѴᆐቂӉહὙ 
� ଍ᕚጆፑ὇Recommender systemsὈ὚ 
 ጲᇪӜ὇Online communitiesὈ὚ڙ �
� ሧҮ֖௾᤟੾శ὇Mobile and ubiquitous technologiesὈ὚ 
� ஜڎߙ˹ᯝ὇Digital librariesὈ὚ 
� ఴူڠڠζোጆፑ὇Local geographic information systemsὈǌ 
MovieLens ஜ૵ᬶ௦ࠪܰԺၸᄉ GroupLens ஜ૵ᬶᄉʶᦉѫὋ߱ Ӊդ˿ၸਖ਼ࠪႂॕᄉ᝿ѫǌ

߱௦ʶ˓ፆౝӐஜ૵ᬶὋଡΘʻ˓ʿՎᄉʽᣑӉὋѫѾӉդ 10 ʹǋ100 ʹǋ1000 ʹ్᝭ेǌ

ஜ૵ᬶԺ̾ݟڙʽڦڠʽᣑὙgrouplens.org/node/73ǌ 

ᯪЎὋԜ grouplens.org/node/73 ʽᣑӉդ 100 ʹ్ႂॕ᝿ѫ᝭ेᄉஜ૵ᬶǌԺၸᄉʽᣑӉӉ

դ tar.gz὇੩Ӊ֖Ԍ᎕ᄉὈ֖.zip Ԍ᎕ಪयǌᤤસణՋ᤟;ᄉࣰԻᄉྟఴǌᖌ३Ԍ᎕ӉՐὋ

ઁЮࠓᝌԌҁʶ˓ᄫेʽ᭦ǌᝌԌ߸੆ՐὋःឞ३ҁʽ᭦ʻ˓஠͇Ὑ 

� movies.dat 

� ratings.dat 

� users.dat 

Ф˖ movies.dat ஜ૵஠͇Ӊહႂॕఴᢵᄉஜ૵ǌᤇ˓஠͇Ӊդ 3952 ్᝭ेὋඇᛠʶ్ǌ

᝭ेγߚᄉಪयݟʽὙ 

 

MovieId ௦ʶ˓ኤӬᄉஞஜࣿѴǌTitle ௦ႂॕಕᮤߙቿ˘Ὃ᧖᭦ᤆӉդႂॕԦᛠࣱ͊ὋѴ

ڙϱߚહՁ᧖ǌႂॕಕᮤ֖ڒಕᮤՐ᭦ᄉॕႂڙ IMDB὇Internet Movie DatabaseὋ̈ᐎᎩႂॕஜ

૵ंὋڦڠ௦ www.imdb.comὈ˖ᄉᄰՎǌඇᦉႂॕԺᑞ࡚̅ܲ˓ዜۋὋʿՎዜۋၸክ᥊ቿѫᬥ

ᄉಪय௬ᇧǌ஠͇ᄉᇧΒᛠݟʽὙ 

 

஠͇ ratings.dat ˖Ӊդ˿ᡓ᣾ 6000 ͮၸਖ਼ࠪᥦ 3952 ᦉႂॕᄉ᝿ѫὋ᝿ѫ஠͇઴థᡓ᣾

100 ʹ్᝭ेǌඇᛠʶ్ὋಪयݟʽὙ 

 

UserID֖ MovieIDѫѾಕខࣲतበၸਖ਼֖ႂॕᄉСጆǌ᝿ѫ Rating௦ 5ѫ҃ǌTimestamp

௦᝿ѫᜁ᝭ेᄉௐᫍǌ 
users.dat ஠͇௦੩ѫၸਖ਼ᄉஜ૵ὋФ˖Ӊդ˿ᡓ᣾ 6000 ͮၸਖ਼ᄉζোὋಪयݟʽὙ 
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11 

12 

13 

14 

15 

16 

6.1.1�  䕑MovieLens᭄᥂ࡴ

˝˿ኤӬᡐ᜸Ὃ࠱ஜ૵ʼ͛ҁʻ˓ MongoDB ᬶՋ˖ὋѫѾ௦Ὑmoviesǋratings ֖ usersὋ

ඇ˓ᬶՋՉࠪःʶ˓.dat ஜ૵஠͇ǌmongoimport  +Х὇www.mongodb.org/display/DOCS/Importࢹ
Export+ToolsὈ᤟Ջၸ౎ઁஜ૵̯.dat ஠͇˖ଡԨѢ౎ࣲҪᣑҁ MongoDB ஠ುߚϱ˖ὋͭԺ৸

˝ځᤇЇʿᑞၸǌڙ MovieLens ஜ૵΍ၸԤгՁ὇::ὈߙቿѫᬥὋᏪ mongoimport ԵខѾ JSONǋ

᤮ՁѫᬥǋTab ѫᬥᄉಪयǌ 
੝̾ੇᤝٿҁ΍ၸᎃርឥᝒ֖ MongoDB ᯵Ү౎ᝌౡ஠ఴ஠͇ὋࣲҪᣑஜ૵ᬶҁ MongoDB

ᬶՋ˖ǌ˝˿ኤผὋੇᤤસ Rubyǌ;ᤆԺ̾΍ၸ Python὇˶ॡኤผ͕ᬵὈǋJavaǋPHPǋC ੊Ꮷ

Ф̴͉ʹ੝ஂ૆ᄉឥᝒǌ 
ᆉຌӬ̼ݟ 6-1 ੝ᇧᄉʶ࠴ൿ̼ᆉὋѫѾ̯ usersǋmovies ֖ ratings ஜ૵஠͇˖ଡԨஜ

૵ࣲҪᣑҁՉᒬᄉ MongoDB ᬶՋ˖ǌᤇൿ̼ᆉ΍ၸ˿ኤӬᄉ஠͇ឳԨ֖ߙቿ˘ѫҞҩᑞὋ̾Ԣ

MongoDB ᯵Ү౎߸੆͉ҫǌ̼ᆉఴᢵࣲʿ௦ణ͕ᬵᄉǌ߱෤థᏥᘼऩ࣡ူܪ੊Ꮷঋᤳܷྱူܪ

஠͇ᄉৰхὋͭ௦ᑞᝌфᅊґᄉ᫇ᮤǌ 

ҷⷕ⏙ऩ 6-1� movielens_dataloader.rb 

 

#Ruby 1.9 ૛੗ᅜཌࡗኄႜ 
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movielens_dataloader.rb 

ஜ૵Ҫᣑ߸Ὃࡂϡݝಉលэܫ˿ǌಉលԺ̾᤯᣾ JavaScript shell ੊Ꮷ͉ʹஂ૆ᄉឥᝒ౎੯ᛠǌ

ࠪᤇ˓Βߔ౎ឬὋܷܲஜಉលᦏၸ JavaScript shell ౎੯ᛠὋԲܰੇᤆᤤѢʶ࠴ᦉѫΒߔၸФ̴ᄉ

ᎃርឥᝒ֖߱͂Չᒬᄉ᯵Ү౎੯ᛠǌӉդᎃርឥᝒಧΒᄉ˞᜵ᄫᄉ௦˝˿ឬ௙Ὑܷܲஜ὇ԀΦʿ

௦КᦉὈၸ JavaScript shell  ဗǌࠃဗᄉಉល˶Ժ̾ၸФ̴ឥᝒ᯵Үࠃ
धݼಉលґὋЎըҮ MongoDB నҫ٧Ὃࣲၸ Mongo shell ᤋଋʼǌᤇ̎ॸ᜵ᄉርࣿᦏஉڙ

MongoDB ߶ᜈᄫेᄉ bin ፂըҮ᣾ࣂᄫेʽǌґ᭦ብᓫߔ MongoDB ܲ൒Ὃ࣎భ;ဗࣂڙፂ᭣࣡

 ኄၵ॰ࡤထዐԈࡘ௅߲॰֭෇ᅃ߲੣ኵǈᅺྺ੗ీ࣏Ⴔᄲܔ #

# ᆯᇀగዖᇱᅺǈcounter.next ሞኄ૛ᆩփକ 
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1 

2 

3 

4 

5 

17 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

ཿ৘ݟʹըҮ֖Ϣൢᤇ̎ርࣿ˿ǌ 
ڙ Mongo JavaScript shell ˖ὋЎᖌԨ ratings ᬶՋ੝థ᝭ेᄉ঳ஜὋݟʽ੝ᇧὙ 

 

ֽः˖ःឞᑞᄹҁ 1000209ǌځ˝ʼ͛˿ᡓ᣾ 100 ʹ్᝿ѫὋ੝̾ᤇ˓ஜᄹᡐ౎ःឞ௦ൣ

ᆷᄉǌ 
ଋʽ౎Ὃੇ͂ၸݟʽᄉ̽֐ᖌԨ᝿ѫஜ૵ᄉʶ˓ಧఴᬶὙ 

 

ڙ shell ᧖᭦௃ᭉ௬य΍ၸຣಕ౎੩ӾᬶՋ˖ᄉ᝭ेǌshell ᬌ҃˿ඇ൒ᤄٿᄉᛠஜణܷϘ˝

20ǌ᜵᥅Ԋఝܲஜ૵ὋԵᭉ᪃Й it὇iterate ᄉ᎕зὈǌit ᄉֽःӉդԲܰ̽֐ 20 ్᝭ेὋݟ

౦ᬓ˿ڙ shell ፂᄹҁᄉ᝭ेܰὋᤆథఝܲ᝭ेὋshellࣂ˖ ͗௬ᇧ“has more”ǌ 
᝿ѫஜ૵Ὃඊݟ{ "_id" : ObjectId("4cdcf1ea5a918708b0000001") ǋ"user_id" : 

1, "movie_id" : 1193, "rating" : 5, "timestamp" : "978300760" }Ὃі˪ʿᑞࣛ

౎ࠪᄰСႂॕᄉ͉ʹᄯ᜹ᄉਕ᜿Ὃځ˝߱Ӊդᄉ௦ႂॕಕខቿὋʿ௦ႂॕՏǌ᜵ᝌфᤇ˓᫇ᮤὋ

ᭉ᜵ٿኔʽѴ᫇ᮤὙ 
 ᄉ੝థ᝿ѫ὞ॕႂ߿ᖌԨፋʹݟ �
 ᝿ѫᄉႂॕζো὞߿ᖌԨፋʹݟ �
 ૊ႂॕѫጷᄉ᝿ѫፆՋᡐ౎὞֖ॕႂ࠱ʹݟ �
ڙஜ૵ं˖Ὃ᜵᥅Ԋᤇ̎Сጆ͗ၸҁᐎଋ὇joinὈǌۋСጆڙ MongoDB ˖ὋᤇሗСጆஜ૵௦

௬यСᐎᡐ౎ᄉǌMongoDBܰډనҫ٧ᔴڙ ˿˦߿ DBRef ᄉഏএὋၸ౎तበˏ˓ʿՎᬶՋ˖ˏ

ʶ̎ᬌ҃ὋᏪ˄֖௬यᄉ۲̅ಕខቿᄉᐎଋ˶ʿኍՎǌఴڙߚൿ˧ᫍᄉСጆὋͭ௦ᤇሗழयߙ˓

ᓫੇ͂ʿ̭͗ፀ DBRefὋͭ௦͗๯ᄥґ᭦ብᓫଡҁᄉ࠵᧙ DBRef ᄉΒߔὋᤇ̎ΒߔՐ᭦ብᓫ˶

ᤆ͗вၸҁǌ 
᜵ᖌ३ፋॕႂ߿ᄉ੝థ᝿ѫὋԺ̾ၸႂॕಕខቿͺ˝్͇᣾໙ஜ૵ᬶǌΒݟὋ᜵௬ᇧᗂՏᄉ

ॕႂݑலӴ᧚Ϸݗ Titanic ᄉ੝థ᝿ѫὋᭉ᜵ᯪЎ੼Ѣ߱ᄉಕខቿὋཨՐၸᤇ˓ಕខቿ᣾໙ ratings
ᬶՋǌݟ౦ʿᑞᄇѫ˧ᄇڠᆷॕႂ߿ Titanic ᄉಕᮤὋͭ௦ᆷ߿ಕᮤ᧖Ӊդ˿Ӭជ titanicὋࡂԺ̾

ណᅋᤂͪ὇Ꮺ᭣эᆷڠὈӛᦠ movies ᬶՋ˖ᄉಕᮤߙቿ˘ǌڙ RDBMS ˖Ὃ᜵ڙᤇሗৰхʽ੼

ѢႂॕಕខቿὋԺᑞࡂ᜵ڙ SQL ᄉ where Ա˖΍ၸߔ like ᛪ᣹य౎ᖌԨ੝థϊᤤᏧᄉՏӬǌ

ڙ MongoDB ˖Ὃ෤థ like ᛪ᣹यὋͭ௦థఝुܷᄉҩᑞὋԀၸൣѶᛪ᣹य౎߿˦ӛᦠഴयǌ

᜵ᖌԨ movies ᬶՋ˖੝థಕᮤ˖Ӊહ Titanic ੊ titanic ᄉ᝭ेὋԺ̾ϷᤇಧಉលὙ 

 

ᤇ˓ಉល͗ᤄٿʽ᭦ᄉ஠ುᬶὙ 
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MovieLens ஜ૵ᬶᄉಕᮤߙൿӉդ˿ႂॕԦᛠࣱ͊ǌڙಕᮤߙൿ˖ὋԦᛠࣱ͊ӉդڒڙહՁ

˖ǌ੝̾ݟ౦᝭३੊Ꮷৌݝᅻ᥊ႂॕ Titanic ௦ 1997 ࣱԦᛠᄉὋࡂԺ̾зѢʶ˓ఝ͕Ӑᄉಉលᛪ

᣹यὙ 

 

ᤇಧ̨ᤄٿʶ˓஠ುὙ 

 

ᤇ˓ᛪ᣹य͗ಉ੼੝థӉդ TitanicǋtitanicǋTitaniC ੊௦ TiTAnic ᄉಕᮤߙቿ˘ὋԀ঒႔ܷ

ڙ߿ቿ˘὇1997Ὀǌ߱ᤆૈߙзǌ൤ܰὋ߱ᤆ͗ಉ੼࠴ titanic ֖὇1997Ὀ˧ᫍὋ̾Ԣ὇1997Ὀ˧

ՐԺ̾థ 0 ˓੊ܲ˓ߙቿǌࠪൣѶᛪ᣹यᄉஂ૆௦᭣࣡ुܷᄉྱবὋଁଦ߱බᤉ௦Ϙ३ᄉǌ 
ᬶՋ ratings ᧖ movie_id ௦ၿډൿϘᄉᔴߙ movies ᬶՋᄉ_id ᄉǌ੝̾᜵ᖌ˦߿ൿߙ

Ԩႂॕ Titanic὇ಕខቿ˝ 1721Ὀᄉ੝థ᝿ѫὋԺ̾ϷᤇಧಉលὙ 

 

᜵੼Ѣႂॕ Titanic ᄉ᝿ѫ঳ஜὋԺ̾ᤇಧϡὙ 

 

ᤄٿፆ౦௦ 1546ǌ᝿ѫ௦ 5 ѫ҃ᄉǌ᜵ᖌԨႂॕ Titanic ੝థ 5 ௠᝿ѫᄉѴᛪ֖঳ஜὋԺ̾

ᤈʶ൥᣾໙᝭ेᬶݟʽὙ 

 

ᶹ䆶᭛ḷⱘ᭄᥂㉏ൟᬣᛳᗻ 

MongoDB ಉល஠ು௦ஜ૵ዜۋஏਕᄉǌ˶  :௦ឬ{ movie_id: “1721”}֖ { movie_idࡂ
1721 }ࣲʿʶಧὋኃʶ˓͗ӛᦠߙቿ˘Ꮺኃ̃˓͗ઁϘᄹͺஜߙǌॆܥ௙஠ುௐὋʶ߿᜵΍

ၸൣᆷᄉஜ૵ዜۋǌ˝˿ᤈʶ൥ឬ௙Ὃˠ˓ΒߔὋڙ ratings ֖ movies ᬶՋ˖ movie_id

௦ͺ˝ஜߙ὇ஞஜὈߚϱᄉὋځ൤૊ߙቿ˘ಉលʿ͗ᤄൣٿᆷፆ౦ǌ੝̾ࠪಉល

db.ratings.find({movie_id: 1721 }) Ὃ ֽ ः ᤄ ٿ ঳ Р 1546 ˓ ஠ ು Ὃ Ꮺ ࠪ

db.ratings.find({ movie_id: "1721"})ὋѶ෤థᤄ͉ٿʹ஠ುǌ 
̲ጹเ᜾̼ᆉຌӬ 6-1Ὃ͗ซ਒ҁʽ᭦ᄉ̼ᆉὙ 

 
ᤇൿ̼ᆉ೜ಉᜁѫҞᄉߙቿ˘˖௦ՠӉդஞஜϘὋݟ౦Ӊդࡂ૊ஞஜߚϱǌ̶ Ѣᤇʶཁᮨ

ܰᄉҰҦὋ࠱ஜϘߙۋቿ˘γߚ˝ஜߙథ߱ᄉܪݝǌڙஜϘۋ᝭ेʼϡጉल֖ಉល᤯࣡ඊߙڙ

ቿ὇ߙቿ˘Ὀ᝭ेʼϡఝঋఝᰳ஌ǌ 

ߓ୍࣍س�Ԛѫմ�*GT_2KK�Ћц॑ࢲ֣



6.1� SQL ˀ MongoDB ಉលҩᑞᄉᄰͪཁ� � 107 

 

1 

2 

3 

4 

5 

17 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

ଋʽ౎Ὃ;Ժᑞ࣎భᖌԨʶ̎ Titanic ᝿ѫᄉፑ᝟ζোǌ᜵੼Ѣၸਖ਼ፋѢᄉ੝థʿՎᄉ᝿ѫ

὇1 ҁ 5 ᄉԺᑞᄉஞஜᬶՋὈὋԺ̾ಉលݟʽὙ 

 

ႂॕ Titanic ᄉ᝿ѫӉહ˿̯ 1 ҁ 5 ੝థԺᑞᄉৰхὋ੝̾ፆ౦௦ᤇಧᄉὙ 

 

runCommand ଋԩʽ᭦ᄉԟஜὙ 
� distinct  ՋՏǌᬶ߿ൿૈߙ
� key  ൿǌߙʶϘᄉ׬ᭉ᜵ѴѢ߿ൿૈߙ
� query  ൿԺᤤὋၸ̅᣾໙ᬶՋǌߙ
runCommand ֖;ҁᄫґ˝ൢ੝᜸᣾ᄉФ̴ಉលഴयథʶཁཁʿՎὋᤇ௦ڙ˝ځಉ੼׬ʶϘ

ґὋЎࠪᬶՋᤈᛠ˿᣾໙ǌᬶՋ˖੝థ᝿ѫᄉ׬ʶϘԺ̾ၸੇ͂ࣂᅻᄉழयѴѢ౎Ὃݟʽ੝ᇧὙ 

 

ʼ᭦ੇ͂ࣂᅻࠪ Titanic ᄉ᝿ѫӉહ̯ 1 ҁ 5 ੝థԺᑞᄉϘǌ᜵ਆᤈʶ൥˿ᝌФ˖ඇ˓᝿ѫὋ

Ժ̾ࠪඇ˓ѫϘѫѾ඼঳ݟʽὙ 

 

ѫጷಉលᄉᣤѢ௦ݟʽᄉஜጷὙ 
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ѫጷѥஜڙӬ˓ MongoDB ѫྞڙѫྞᦉᎷဖܑ˖௃ก΍ၸǌڙΒʼၸᡐ౎᭣࣡ழΦὋͭࠃ

ᄉ MongoDB ᦉᎷဖܑ˖Ὃ᜵΍ၸ MongoDB ᄉ MapReduce Х౎ᤁᛠѫጷѥஜǌኍੇᝌ᧕߸ѫࢹ

ጷୱͺὋ͗ፋѢʶ˓ MapReduce ྟఴᄉѫጷѥஜǌ 
ѫጷୱͺᄉᣤЙ௦ʶ˓ࠪ៵Ὃ߱Ӊહ̾ʽߙൿǌ 
� KeyὙѫጷၸᄉߙൿǌґ᭦Βߔ᧖Եၸ˿ʶ˓ߙൿ ratingǌᮨܰᄉߙൿԺ̾ၸ᤮Ձѫᬥ

ᄉѴᛪӉդᤈ౎ὋРՎͺ˝ keyߙൿᄉϘὋΒݟ key: { fieldA: true, fieldB: true}ǌ 
� initialὙᐐՋᄉѹݼϘǌґ᭦Βߔ᧖ѹݼᄉ᝟ஜϘ὇countὈ˝ 0ǌ 
� condὙ᣾໙ᬶՋᄉಉល஠ುǌ 
� reduceὙᐐՋѥஜǌ 
� keyf˄ৃ䗝 Ὑ˅ॆ੝ᭉᄉ᪃ʿӉդࣂڙథ஠ು˖ௐὋၸ౎ఢ̼߱ᄉีၶ᪃ǌ 
� finalize˄ৃ䗝 Ὑ˅ڙᐐՋѥஜ᥅Ԋᄉඇ˓్ᄫʼᤁᛠᄉѥஜǌԺၸ౎νஇࣂథ్ᄫǌ 
ူ᝶ʼὋґ᭦ᄉΒߔःឞᑞॡࠓ௛இ੆ࠪඇᦉႂॕ૊ѫϘᤈᛠѫጷὋԵ᜵΍ၸʽ᭦ᄉѫጷୱ

ͺԀԺὙ 

 

ͭ௦ဗࠃ௦Ὃᤇ˓ୱͺࠪ઴థ 100 ʹ᝭ेᄉ ratings ᬶՋʿԺᛠὋ;͗३ҁʽ᭦ᤇಧᄉᩱ

ឧζোὙ 

 

ፆ౦᜵̾Ӭ˓ BSON ࠪ៵ᄉ्यᤄٿὋځ൤ѫጷୱͺ੯ᛠᄉᬶՋ˖᪃ᄉ˓ஜʿᑞᡓ᣾ 1 ʹǌ

ᤇ˓ᬌ҃Ժ̾᤯᣾ MapReduce  Х౎Аనǌࢹ
ʽʶᓫ̭࠱ፀ MongoDB ᄉ MapReduce  ஞ˓᝿ѫஜ૵ᬶʼ੯ᛠʶ̎ᐐՋѥஜǌڙХὋᤆ͗ࢹ

6.1.2� MongoDBЁⱘMapReduce 

MapReduce ௦ Google ႁឯ˿˃ѽᄉᣃ͇ಳ౵Ὃஂ૆ۋܷڙѫ࣊यᬶᏅʼᤈᛠѫ࣊य᝟ኪǌ

;Ժ̾ᮤڙ˝“MapReduce: Simplified Data Processing on Large Clusters”ᄉᆐቂ᝶஠˖᫝ឳథС

Google MapReduce ᄉЮࠓὋڦڠ௦Ὑhttp://labs.google.com/papers/mapreduce.htmlǌ 
Google MapReduce ಳ౵˝धຸᇪӜ˖᝴ܲᄰֵ̖֖ͪѫ࣊य᝟ኪಳ౵ࣛ౎˿༦ਕὋ

MongoDB ௦Ф˖ʶ˓ǌGoogleࡂ ֖ MongoDB ᄉ MapReduce ҩᑞՎಧ̯ѥஜयᎃርˆႌᄉዜͪ

ፆౝ˖३ҁ˿ըԦǌڙѥஜयᎃር˖Ὃmap ѥஜःၸ̅ᬶՋᄉඇ˓੆տὋᏪ reduce ѥஜ੊Ꮷ fold
ѥஜڙஞ˓ᬶՋʼᤈᛠᐐՋǌ 
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MongoDB ᄉ MapReduce ҩᑞˀ Google ᄉ MapReduce ࣲʿ߸КᄰՎǌ

Hadoop ᄉ MapReduce ௦ Google ѫ࣊य᝟ኪူএᄉधຸࠃဗὋᏪ˄Վௐஂ૆Ѵ

ஜ૵ं὇HBaseὈ֖۲̅ MapReduce ᄉ᝟ኪǌ 

ଁଦ MapReduce Ժᑞեᡐ౎௦͇૟ᬱᄉ̂ЇὋʿ ᣾ʶெ௙ᄆ˿߱ᄉፆౝ֖ึርὋMapReduce
Ўݝѫ࣊यᄉஜ૵ᬶՋʼ੯ᛠܷ᜺ഴ᝟ኪǌ੝̾ੇ͂ణڙᄉү੣ὋԺ̾ࣞүੇ͂ݝᑞԪ੆᭣࣡ࡂ

̯ኤӬᄉΒߔधݼὋཨՐଋᝎఝܬఽᄉΒߔὋᤇಧߥ˷ᡐ౎ඊᣖࠓ௛Ὃࣲ˄ఝࠓ௛ଁଦ˞ᮤǌ 
ణኤӬᄉᐐՋᄉΒߔ঻ঢࡂ௦ࠪᬶՋ˖ᄉ్ᄫᤈᛠ᝟ஜ˿ǌ᜵΍ၸ MapReduceὋᯪЎ᜵߿˦

map ѥஜ֖ reduce ѥஜὋཨՐᬶڙՋʼ੯ᛠ map ֖ reduce ѥஜǌmap ѥஜࠪᬶՋ˖ᄉඇ˓Њ

ገᦏ੯ᛠՎʶ˓ѥஜὋࣲᤄٿʶ˓᪃/Ϙࠪͺ˝ᣤѢǌཨՐ reduce ѥஜၸ map ѥஜᣤѢᄉ᪃/Ϙ
ࠪϡ˝ᣤЙὋڙ੝థ᪃/Ϙࠪʼ੯ᛠᐐՋѥஜὋ३ҁణጻፆ౦ǌ 

᝟ኪ users ᬶՋ˖ݘবԩ᝺Ꮷ὇FὈ֖ႃবԩ᝺Ꮷ὇MὈஜ᧙ᄉ map ѥஜݟʽὙ 

 

movielens_queries.txt 

ᤇ˓ map ѥஜࠪᬶՋ˖ᄉඇ˓్ᄫၶ੆ʶ˓᪃/ϘࠪὋФ˖Ӊդ gender ࡚ব֖᝟ஜὋ᝟ஜ

˝Ϙ߿ 1ǌ 
reduce ѥஜၸ౎᝟ኪ੝థၸਖ਼˖Ѣဗᄉႃব֖ݘব঳ஜὋݟ˦߿ʽὙ 

 

movielens_queries.txt 

reduce ѥஜଋԩ map ѥஜᣤѢᄉ᪃/Ϙࠪǌڙᤇ˓ྱ߿ᄉ reduce ѥஜ˖Ὃඇ˓᪃/Ϙࠪᄉ

Ϙᜁ͛ᤫፋʶ˓ၸ̅᝟ኪ὇ྱ߿বѾὈ঳ஜᄉѥஜǌύү JavaScript Ժ̾ઁࠪ៵੆տ֖Ϙॆͺֺ

࣎ஜ૵ፆౝ౎᝺᫇ᄉᑞҦὋ̼ᆉ count += v['count']˶Ժ̾зͺ count += v.countǌ 
ణՐὋࠪ users ᬶՋᤁᛠ map ֖ reduce ѥஜὋ̖ ၶ users ᬶՋ˖ݘব֖ႃব঳ஜᄉᣤѢǌ

mapReduce ᤁᛠ֖ result ᝌౡݟ̽֐ʽὙ 
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movielens_queries.txt 

˝˿ᰍ᝼ᣤѢὋѫѾ૊বѾϘ F ֖ M ᣾໙ users ᬶՋὋཨՐࠪඇ˓᣾໙Ѣ౎ᄉᬶߔᄉ஠ು

ᤈᛠ᝟ஜǌ૊বѾ F ֖ M ࠪ users ᬶՋᤈᛠ᣾໙ࣲ᝟ஜᄉݟ̽֐ʽὙ 

 

movielens_queries.txt 

ଋʽ౎ሮॱνஇʶʽ map ѥஜὋཨՐڙ ratings ᬶՋʼᤁᛠ map ֖ reduce ѥஜὋᖌԨඇ

ᦉႂॕඇ˓᝿ѫ὇1ǋ2ǋ3ǋ4 ֖ 5Ὀᄉ঳ஜὋԀ૊ඇᦉႂॕᄉ᝿ѫѫጷ᝟ஜǌʽ᭦௦ڙ ratings

ᬶՋʼᤁᛠᄉ map ֖ reduce ѥஜᄉ߸ஞ߿˦Ὑ 

 

movielens_queries.txt 

᜵ᖌԨႂॕ Titanic὇ಕខቿ movie_id ˝ 1721Ὀඇሗ᝿ѫᄉ঳ஜὋԵᭉၸ࡚ݒࢥব᝺᫇ழ

ก᣾໙ MapReduce ᄉᣤѢὋϷᤇಧὙ 

 

movielens_queries.txt 
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ҁᄫґ˝ൢᄉˏ˓ MapReduce Βߔ˖Ὃreduce ѥஜᄰՎὋmap ѥஜʿՎǌ੝థΒߔ᧖ʿՎ

ᄉ᪃/Ϙࠪᦏၶ੆᝟ஜϘ 1ǌʶ˓Βߔ˖˝ඇ˓஠ುၶ੆ᄉ᪃/ϘࠪӉդবѾ࡚বὋԲʶ˓Βߔ˝

஠ುၶ੆ᄉ᪃/Ϙࠪᄉ᪃௦ႂॕಕខቿ֖᝿ѫಕខቿᄉጷՋǌ 
ʽ᭦Ὃ᝟ኪ ratings ᬶՋ˖ඇᦉႂॕᄉࣰڨ᝿ѫὙ 

 
 

 

movielens_queries.txt 

MapReduce ஂ૆ᎃзܲሗܬఽᄉᐐՋኪกὋఴᓫԵࡘᇧ˿ʶ࠴ᦉѫὋᤆథʶ̎ڙ࠱ఴ˹Ր᭦

ᄉᦉѫ᧖̭ፀǌ 
ဗࣂ;ڙፂ˿ᝌ˿ܲሗ MongoDB ᬶՋᄉಉលழयǌ̔ ᭦ੇ͂ཿ৘ʶʽᛪಪۋஜ૵ंᄉಉលὋ

ၸ࠱͂ੇ HBase ౎໥ᇧಉល఺҃ǌ 

6.2� 䆓䯂 HBase ㄝ䴶৥᭄߫᥂ᑧЁⱘ᭄᥂ 

ಉលݼधڙ HBaseґὋᭉ᜵Ўߚʶ̎ஜ૵ᤈԜǌ֖ MongoDBʶಧὋґ᭦ੇ͂ኤӬ˿ᝌ᣾΍ၸ

HBase ஠͇ጆፑὋᤇ˓᤯᳭࣡ᝢ௦ࡎϱ֖᝺᫇ஜ૵ᄉழกὋӉહ߱ᄉऄߚ Hadoop ѫ࣊य஠͇ጆፑ

὇HDFSὈǌੇ͂ᤆ˿ᝌ˿ HBase ֖ Hadoop ᄉ۲ᆨᅻខǌఴᓫ௦̾ᤇ̎ᅻខ˝۲ᆨᄉǌ˝˿ᝧΒߔᄽ

ԺၸὋੇࠃ ࠱͂ 1970ࣱᒯ 2010ࣱ 2త NYSEඇ௅ᐦᇽڣࣉᄉԊԽஜ૵Ҫᣑҁ HBaseࠃΒ˖ὋཨՐၸ

HBaseᄉಉល఺҃᝺᫇ᤇ̎ஜ૵ǌᤇ̎ԊԽஜ૵௦̯ Infochimp.orgᄉԓݼஜ૵᧖ஞူѢ౎ᄉὋԺ̾᤯

᣾ʽ᭦ᄉڦڠ᝺᫇Ὑwww.infochimps.com/datasets/nyse-daily-1970-2010-open-close-high-low-and-volumeǌ  

ग़৆Ꮦഎ᭄᥂ 

ஞ˓ஜ૵ᬶᄉ zip Ӊܷഏథ 199MBὋʿ᣾૊ HDFS ֖ HBase ᄉಕэሎþܷÿᤆॡᤉǌHBase
֖ Hadoop ۲ᆨ᝹ஶᑞܴᏪ˄ፂ࣡ᜁၸ౎ူܪ PB ጞǋᡴᡔܲԻྫྷူ఺ᄉஜ૵ǌᤇ˓Βߔ᧖ੇྱ

਒ᤤસ˿ʶ˓௛̅ክူᄉஜ૵ᬶὋ˞ ᜵௦˝˿ᥗБځэ֖ܫҪᣑܷஜ૵ᬶᄉ̂ৰᏪѫॶǌఴብᄉ

˞᜵Юࠓ௦ NoSQL ˷ߥᄉஜ૵ᬶ౎࠴ϱᄉಉលழกὋᤇʶᓫ᧗ཁСซ᭦ՓѴஜ૵ंǌ΍ၸఝߚ
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ஜ૵᝺᫇ழกఝԺଌὋᏪ˄ߥҁᄉഏএ˶Վಧ᤟ၸ̅ఝܷ᧙ᄉஜ૵ǌ 
ಧΒᄉஜ૵ߙൿ᤾ᣣʼѫ˝̾ʽʻ˓ʿՎሗዜǌ 
� ܰ඼ǋᐦᇽ̼ᆉ֖௅యᄉጷՋͺ˝׬ʶಕខǌ 
� धᄧǋᰳǋͯǋஅᄧ͈Ԣុஞ᣾ᄉஅᄧ͈ͺ˝͈ಪᄉᏥ᧙ǌ 
� ඇ௅੆̓᧙ǌ 
ᛠ᪃Ժ̾ၸܰ඼ǋᐦᇽ̼ᆉ֖௅యᄉጷՋ౎Ѹतǌᤇಧ NYSEǋAAǋ2008-02-27 Ժ̾ౝ੆

ᛠ᪃ NYSEAA20080227ǌ੝థ͈ಪᄰСᄉζোԺ̾ߚϱڙՏ˝ price ᄉѴி˖ὋᏪ̓௛᧙Ժ̾

ڙϱߚ volume Ѵி˖ǌ 
ᛪՏ᝹˝ historical_daily_stock_priceǌ᜵ᖌ३ NYSEǋAAǋ2008-02-27 ᄉ᝭ेஜ

૵ὋԺ̾ᤇಧಉលὙ 
 

Ժ̾ᤇಧᖌԨधᄧ͈ಪὙ 
 

˶Ժ̾ၸᎃርឥᝒ౎ಉលஜ૵ǌ̔ ᭦௦ʶ˓ Java ಧΒርࣿὋၸ౎ᖌԨधᄧ֖ᰳཁᄉ͈ಪஜ૵Ὑ 

 
HBaseConnector.java 
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ᬓ˿ੇ͂ࣂፂ໥ᇧ᣾ᄉᦉѫ̾ܰὋ۲ఴʼ HBase в෤Ӊդܲᰳ࠵ጞᄉಉល੾శ˿Ὃͭ௦߱

ᄉጉल֖ಉលᑞҦԺ̾ύү Lucene ֖ Hive ᤈᛠੰࡘǌ΍ၸ Hive ֖ HBase ᄉጹᓫ͗ڙኃ 12 ብ

᧖໥ᇧǌ 

6.3� ᶹ䆶 Redis ᭄᥂ᄬټ 

֖ MongoDBǋHBase ʶಧὋґ᭦ብᓫ᧖ੇ͂˶ၸ᣾˿ Redisǌڙ᣾Ԝᄉіብ᧖ੇ͂ڙ˿˷ߥ

Redis ఝᤈʶ൥ຆЙஜ૵ಉល˞ᮤǌ֖ҁᄫґ˝ൢᄉФ̴࠱ϱ֖᝺᫇ஜ૵ᄉ۲ఴᅻខǌఴᓫߚ˖

໥ᇧʶಧὋᯪЎ᜵ҪᣑಧΒஜ૵ᬶҁ Redis  Β˖ǌࠃ
˝˿໥ᇧὋੇၸҁ˿Ժ̯̾ www.nyc.gov/data ጲᖌԨᄉϢᢻ᝹ஶڙ NYC ஜ૵્ଇМРຸஜ

૵ǌԺʽᣑᄉஜ૵௦ CSV ಪयὋՏ˝ parking_facilities.csvǌ̼ᆉຌӬ 6-2 ᄉ Python ር

ࣿԺ̾ၸ౎ᝌౡ CSV ಪयஜ૵Ὃࣲ࠱ФҪᣑЙఴڠ Redis ᤁᛠڙϱǌ᝭३ߚ Python ᑭఴ౎Ҫᣑ

ஜ૵ґὋЎըҮ Redis ߶ᜈᄫे᧖ᄉ Redis-server ርࣿὋ߱͗ըҮ Redis నҫࠃ٧ΒὋ᳭ᝢᄢեቪ

ԯ 6379 ʼᄉࠆਖ਼ቪᤋଋǌ 

ҷⷕ⏙ऩ 6-2� ᝌౡ NYC Ϣᢻ᝹ஶஜ૵ᄉ Python ርࣿ 
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nyc_parking_data_loader.py 

ᤇ˓ Python ርࣿ᥅ԊଡԨѢᄉֺ࣎᝭ेѴᛪὋཨՐઁϘγߚҁ Redis Β˖ǌඇ˓ֺ࣎᝭ेࠃ

̾᝴Ժ᝼Ձ˝᪃ǌ੝థ᝴Ժ᝼ՁᦏγڙߚՏ˝ parking_facilities_set ᄉᬶՋ˖ǌ 
᜵ᖌԨ parking_facilities_set ᧖੝థᄉ᝴Ժ᝼ՁὋၸԲʶ˓ርࣿ੊௦̽֐ᛠࠆਖ਼ቪᤋ

ʼనҫ٧ὋཨՐ੯ᛠʽ᭦ᄉ̽֐Ὑ 

 

ᬶՋ˖Кᦉ 1912 ్᝴Ժ᝼Ձᦏ͗੩ӾѢ౎ǌԺ̾ᤁᛠ wc –l paking_facilities.csv

ᆷᝢஜߙ௦ՠൣᆷǌCSV ˖ᄉඇᛠᦏࠪःʶ˓Ϣᢻ᝹ஶὋ੝̾ˏ˓ஜߙःឞʶᒰǌ 
ඇ˓Ϣᢻ᝹ஶᄉ࡚বᦏγڙߚʶ˓ֺ࣎˖Ὃၿ्ݟ parking_facility:<license 

_number>ᄉ᪃౎ಕខǌ੝̾Ὃ᜵੼Ѣ᝴Ժ᝼Ձ 1105006 Сᐎᄉֺ࣎ᄉ੝థ᪃ὋԺ̾΍ၸʽ᭦ᤇ

 Ὑ̽֐˓

 

ֽःݟʽὙ 
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᝴Ժ᝼Ձ 1105006 ௦̽֐ SMEMBERS parking_facilities_set ᤄٿᄉѴᛪ˖ᄉኃʶ˓ǌ

ʿ᣾௃ࣿᬶ෤థᮊࣿὋ੝̾᧗ள੯ᛠᤇ˓̽֐ὋՎʶ˓᝴Ժ᝼ՁԺᑞʿ͗вଅኃʶǌݟ౦ᭉ᜵Ѵ

ᛪ૊ʶ߿ᄉᮊࣿ௬ᇧὋःឞၸథࣿᬶ̼ఢ௃ࣿᬶὋၸʽ᭦ᤇᛠ̼ᆉ૰૿ if r.sadd("parking_ 

facilities_set", license_number):ᤇᛠࡂԺ̾Ὑ 

 

ဗڙὋԺ̾ಉលֺ࣎˖ᄉྱ߿ϘὋඊݟឬ᝹ஶዜۋὙ 

 

ፆ౦௦"Parking Lot"ǌԺ̾ၸ HVALS  ʽὙݟ੩ӾѢ੝థϘὋ̽֐

 

ፆ౦௦Ὑ 

 

ॆཨὋݟ౦ᑞ௬ᇧѢʶ˓ֺ࣎˖੝థ᪃֖ࠪःᄉϘࡂఝݝ˿ǌԺ̾΍ၸݟʽᄉ HGETALL ֐

 ဗὙࠃ̽

 

ֽःݟʽὙ 
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థௐὋࣲʿᭉ᜵੝థ᪃/ϘࠪὋᏪԵᭉ᜵੩ӾѢྱ߿ʶጷߙൿᄉϘǌΒݟԺᑞԵᭉ᜵੩ӾѢ

address_city ֖ address_zip_code  ൿᄉϘὙߙ

 

ֽः௦Ὑ 

 

ዜͪڠὋ˶Ժ̾ၸ̽֐ HMSET ᝹ᎵʶጷߙൿᄉϘǌ᜵ᖌԨ᪃ᄉ঳ஜὋԺ̾ၸ HLEN  Ὑ̽֐

 

ֽः௦ 11ǌݟ౦ਆ᜵೜ಉ address_city ௦ʿ௦ᤇ̎᪃˖ᄉʶ˓ὋԺ̾΍ၸ HEXISTS ̽֐

೜ಉ߱௦ՠڙߚὙ 

 

ֽः 1 ᛪᇧߙൿڙߚὋ0 ᛪᇧʿڙߚǌ 
вٿҁᬶՋ parking_facilities_set ʼὋథԺᑞ;ᭉ᜵ᄉԵ௦੆տ঳ஜὋᏪʿ௦ѴѢ੝

థ੆տὋ൤ௐԺ̾΍ၸ SCARD  Ὑ̽֐

 

ፆ౦௦ 1912ǌ᜵೜ಉʶ˓੆տ௦ՠ̅ڙߚ௃ࣿᬶ˖ὋԺ̾΍ၸ̽֐ SISMEMBERǌΒݟ᜵೜

ಉ 1005006 ௦ՠ௦௃ࣿᬶᄉ੆տὋԺ̾΍ၸʽ᭦ᄉ̽֐Ὑ 

 

ஞஜϘ 0 ֖ 1 ѫѾ̼ᛪʶ˓੆տʿ࡚̅௃ࣿᬶ὇falseὈǋ࡚̅௃ࣿᬶ὇trueὈǌ 

6.4� ᇣ㒧 

ఴብˠΒឬ௙˿ʶ̎ఝᰳጞᄉಉល఺҃ǌMongoDB ಉល௦᤯᣾ႂॕ᝿ѫஜ૵ᬶᇧΒ౎ᝌ᧕

ᄉὋHBase ಉល௦ၸԊԽᐦࣉஜ૵ಧΒ౎᫧᧕ᄉὋᏪ Redis ಉលᑞҦѶ௦ၸ NYC ஊउಧΒஜ૵ឬ

௙ᄉǌ 
ࠪಉលҩᑞᄉ᜷ᄥៀʿʼសࡉὋࣲ෤థ᜷ᄥ੝థዜۋᄉၸΒǌఴብ໥ᇧᄉၸΒԵ௦௃ஜԺᑞ

ழय˖థᬌᄉʶᦉѫǌཨᏪ᤯᣾เ᜾ᤇ̎ΒߔὋःឞᑞࣞү;ཿ৘ NoSQL ஜ૵ಉលᄉ᮲ಪ֖఺҃ǌ 
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νஇஜ૵ߚϱԢክူ໥ᤈ�

ᴀゴݙᆍ 
� ΍ၸ஠ುஜ૵ंǋ᭦ՓѴஜ૵ं֖᪃/Ϙߚϱ౎ክူஜ૵ᄉ schema 

� ஜ૵໥ᤈˀߚϱ፤એ 

� ஜ૵࠭Йˀ࠭Ѣ 
 

ᅋௐᫍᄉ଍ሧὋஜ૵͗໥ᤈࣲ˄ԦၶԪӐὋథௐԪӐ͗᭣࣡᣽࿭ὋథௐᓫݍᎀਤὋᏪ

˄ʿᥦ˥༎ᤈǌԲܰὋஜ૵ज़ज़ඊӬ˓ርࣿߚา३ఝˣǌᏪ˄ࡂኪ௦಩૵ྱ߿ၸΒ౎

᝹᝟Ὃஜ૵࣡࣡˶̯͗̾ల᝹ਆ᣾ᄉழयᜁ΍ၸǌ 

ԀΦݟ൤ὋСጆஜ૵ं᤯࣡ʿܹСซஜ૵ᄉ໥Ԫǌᙉཨ߱ᆷࠃଡΘ˿νஇ schema ֖ஜ૵ዜ

ᄉஜ૵ۋஜዜܷܲࠪ߿ஜৰхʽὋЊஜ૵͗γ૆᭡খʿԪǌ߱ϛܷܲڙ߿ᄉழกὋͭ௦̮ཨϛۋ

౎ឬὋፆౝ௾᥅ᦏ௦ፑʶᄉὋ߱ᝢ˝ᯪЎ᜵ᆷγஜ૵ schema ᄉൣᆷবǌСጆۋஜ૵ंСซݟʹ

ᰳ஌ߚڠϱፆౝӐᄉǋᒰࠚᄉஜ૵ᬶὋځ൤᝭ेᄉൣ᜺Ӑ὇normalizationὈࡂ᭣࣡᧗᜵ǌ 

ᙉཨఴብᝦ᝶ᄉʿ௦ RDBMS ᑞՠ᤟ःஇԪὋʿ᣾ःॆซ਒ҁὋνஇஜ૵ schema ֖ஜ૵ዜ

ǋՋࣲˏ˓ʿՎྟఴۋ schema ᄉஜ૵Ὃᤇ̎̂ৰڙ RDBMS ˖᤯࣡ᦏඊᣖܬఽὋज़ज़ᤆ᜵ၸҁ

ॡܲాࠁ˧᝟ǌඊݟϷຊҪளѴҁࣂథᛪ὇Ԁࣂፂڙߚʶ̎ஜ૵ὈὋᤇ˥ຝ֖ᄉஇԪ˶Ժᑞ͗ᤴ

੆ː᧗ᄉ᫇ᮤὋྱѾ௦ॆளѴᤆᭉ᜵γ׬ߚʶϘௐǌࠪᤇዜ᫇ᮤὋःࠪ˧᥊௦థᄉὋࣲͭ߱͂ʿ

͕ᬵὋ੊Ꮷʿ௦௃ᎊᄉᝌфழ಴ǌˀ˧ᄰԥὋ᝴ܲ NoSQL ஜ૵ं଍࢓௃ schema ஜ૵ߚϱὋᤇಧ

ԪӐᡐ౎ࡂఝᒬཨǋఝࠓ௛ǌ 

֖ґ᭦ብᓫʶಧὋੇ͂᤯᣾ʻዜึᛠᄉ NoSQL ֵ̖౎ଉᝦஜ૵ंνஇˀ໥ԪᄉពᮤὋ߱͂

ѫѾ௦Ὑ 

� ஠ುஜ૵ं 

� Ѵஜ૵ं 

� ᪃/Ϙߚϱ 

7.1� ׂᬍ᭛ḷ᭄᥂ᑧ 

஠ುஜ૵ं्यʼ௦௃ schema ᄉὋ߱ஂ૆ᬶڙՋ˖ߚϱᒬӉդᄉ஠ುͺ˝᝭े੊௦్ᄫǌ

஠ುஜ૵ंࣲ᭣ᥦ˥ڱ૆ൣ᜺ᄉ schema ੊्यὋ੝̾߱௙௬ఝࠓ௛ଋጩԪӐ֖νஇǌ̂ࠃʼὋ

䱣�

ኃ7 ብ�
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஠ುஜ૵ंࣲʿ͗᫽ൢ;ઁ߸КʿՎᄉ஠ುߚϱҁՎʶ˓ᬶՋ᧖ὋᙉཨᤇಧᄉᬶՋ᤾ᣣʼԺᑞʿ

௦ॡథၸǌ 

CouchDB὇ဗڙͺ˝ Couchbase ᄉʶᦉѫὈ֖ MongoDB ௦ᮖЎᄉधຸ஠ುஜ૵ंὋߚڙϱ

ʿՎ࡚বᄉ஠ುҁՎʶ˓ᬶՋ᧖ᤇʶཁʼὋᦏᛪဗ३౜˝༦าǌΒݟὋ;Ժ̾ॡࠓ௛ઁڠʽ᭦ˏ

˓஠ುߚϱڙʶᡐὙ 

 

ըҮ CouchDBὋཨՐઁᤇˏ˓஠ುߚϱڙՏ˝ contacts ᄉஜ૵ं᧖ǌ 

ʶ˓ MongoDB నҫ٧Ժ̾੫ክܲ˓ஜ૵ंὋඇ˓ஜ૵ंԠԺ̾థܲ˓ᬶ

ՋǌᄰࠪڠὋʶ˓ CouchDB నҫ٧Ժ̾੫ክܲ˓నҫ٧Ὃͭ෤థᬶՋᄉഏএǌ 

Ժ̾΍ၸ̽֐ᛠࢹХ Futon ੊ᏧФ̴ܰᦉርࣿ౎֖ CouchDB ̓̈Ὃࣲߚϱ஠ುǌ 

CouchDB ଡΘ˿ REST API ౎੯ᛠ੝థࢹͺὋӉહѸतǋክူஜ૵ं֖஠

ುὋၴᒯ௦ᝎԦ҃ܬǌڙፘ፝ʽ᭦Юࠓ˧ґὋឯЎ߶ᜈ CouchDBǌࠃ᡺Ѣᄽ

ᅻὋ෤థ̣˥ඊᒬ࠼ࣁណՉሗΒߔǋណᰍՉሗഏএఝݝᄉ˿ǌݟ౦߶ᜈ᝹Ꮅௐ

ᭉ᜵ࣞүὋឯԟ᫝ᬃे Aǌᬃे A ˖Ӊդ˿ఴ˹˖੝థ NoSQL ֵ̖ᄉ߶ᜈ֖

᝹ᎵૈӮǌ 

ڎ 7-1௦ၸ Futonಉᄹ contractsஜ૵ं˖ˏ˓஠ುѴᛪᄉ੔ڎǌѴᛪ˖Ե௬ᇧ˿ id὇CouchDB

ၶ੆ᄉ UUIDὈ֖஠ುྟఴՁǌ 

 

�ڎ 7-1 

धࡘ Wei Chin ᄉζো͗௬ᇧѢӉહ੝థߙൿᄉ߸ஞ஠ುὋڎݟ 7-2 ੝ᇧǌ 

 

�ڎ 7-2 
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ڎ 7-2 ऄᦉԾΞᄉ࠭ᓇ᪃Ժ̾ᝧ;เ᜾஠ುᄉʿՎྟఴǌᤇڙॡܲஜ૵ं˖ԺᑞᦏᄹʿҁὋ

Ꮺ˄͗ᝧ̠ਆᡐྟఴଌ҃ᣃ͇੊஠ುክူጆፑὋʿ᣾߱௦ЮᎵڙ CouchDB ᧖ᄉʶ˓᭣࣡᧗᜵

ᄉྱবǌڙ CouchDB ᧖Ὃࠪ஠ುᄉఝளڙऄ͗ࡎᜁᏡដ੆ܘҪʶ˓஠ುᄉளྟఴǌځ൤Ὃݟ

౦ઁՏ̯ߙþWei Chinÿஇ੆þWei Lee ChinÿὋѶఝளՐὋॆґྟఴ஠ು὇JSON ಪयὈ͗Ϸ

ʽ᭦ᤇಧὙ 

 

couchdb_example.txt 

ᬓ˿ name ൿϘᄉఝளὋᤆᑞᄹҁ_revߙ ࡚বϘᄉԪӐǌ_rev ϱᅋ஠ುྟఴՁǌԓߚൿߙ

౎ᄉྟఴՁ௦ 1-63726a5e55e33ed02a927ca8518df073Ὃఝள̾ՐᄉྟఴՁ௦ 2-949a21d 

63459638cbd392e6b3a27989dǌCouchDB ˖ᄉྟఴՁಪय्ݟ N-<hash value>ὋФ˖ N ᛪᇧ

஠ುᜁఝளᄉ൒ஜὋֺ࣎Ϙ௦஠ು͛ᣤಪयᄉ MD5 ֺ࣎Ϙǌ஠ುѷѸतௐὋN ௦ 1ǌ 

MD5 ௦ӬՓ஘ѴኪกὋଋԩ͉਒᫁ऎᄉஜ૵Ὃၶ੆ 128 ͮૈጮ੊ζো୑

᜵ǌఝܲథС MD5 ᄉζোឯ᝺᫇Ὑwww.ietf.org/rfc/rfc1321.txtǌ 

CouchDB ΍ၸ MVCC὇MultiVersion Concurrency ControlὋܲྟఴࣲԦଌ҃Ὀ̾ழΦࣲԦ᝺

᫇ஜ૵ंǌ᧓ၸ MVCC ΍३ CouchDB ᑞܴᥗБलЙᩙ఺҃὇̾ᆷγзୱͺэᆷὈǌඇ˓஠ುᦏ

థᒬࣁᄉྟఴὋ஠ುྟఴᑞࣞүᝌфу቉ǌڙఝளʶ˓஠ುґὋᯪЎ᜵ᆷᝢॆґྟఴ὇ఝள̾ґ

ᄉྟఴὈ֖ᜁឳԨௐᄉྟఴʶಧǌݟ౦ྟఴʿӛᦠὋᛪ௙Ժᑞڙߚу቉ὋඊڙݟឳԨ֖ᬣՐᄉఝ

ள˧ᫍὋԲʶ˓࿗በጲርᤈᛠ˿ఝளǌڙఝள஠ುௐὋ͗γߚஞ˓ள஠ುὋᏪʿ௦ఝளڙߚࣂᄉ

஠ುǌᤇ˓᣾ርᬃࣛᄉܪݝ௦বᑞ͗థ੝ଡӣὋځ˝Փᤋ፝Юߚ˖ᤜҪᄉᤳऎඊԓڠఝளఝঋǌ

ၿ̅ྟఴ὇੊ᏧឬྟఴՁὈ௦ CouchDB ˖ᄉನॶഏএὋځ൤;͗ᄹҁܲ˓ྟఴǌ 

ʿ᣾᳭ᝢৰхʽὋ஠ುᄉՉ˓ྟఴࣲʿබˣγߚǌྟఴଌ҃ᄉᄫᄉ௦˝˿ᥗБу቉ὋՎௐଡ

ΘࣲԦᑞҦǌԌ᎕֖͗҃ܬѺᬓேྟఴὋ͉ʹௐ҈Եథణளྟఴᄉ஠ು੥ᆷڙߚ߿ǌᤇ਒։ᅋ᳭

ᝢৰхʽ௃ก΍ၸ_rev ᤯᣾ڎ௿˖Ὃ;Ժᑞ͗ណڣӬᓫཁᄉڙൿಉល੊᝺᫇ேྟఴᄉ஠ುǌߙ

С᫆Ԍ᎕౎γߚேྟఴǌͭ ௦ᤇ˓ን႔உҁᬶᏅʼ͗ࡂበԀܾ஌Ὃځ˝Եథణளྟఴ੥͗ᜁ҃ܬǌ 

ဗǌCouchDBࠃ᜵᤯᣾ᎃር౎ࡂఴࣲಉលேྟఴᄉ஠ುὋྟ˓ܲߚᭉ᜵γࠃ౦ᆷݟ Ѹ̠ݼ

ࠪᤇ˓᫇ᮤథʶ˓ኤӬᰳ஌ᄉᝌфழ಴ὋԺ̾ԟ᫝ http://blog.couchone.com/post/632718824/simple- 

document-versioningwith-couchdbǌᤇ˓Ҩก᭣࣡ᄯଋὋ߱तᝫ૊̾ʽ൥ᰠ౎ϡǌ 

 ቿ˘ᛪᇧǌߙ᝺᫇ॆґྟఴᄉ஠ುௐὋଡԨѢʶ˓஠ುᄉڙ �

� ఝளґὋၸ Base64 ᎃᆉߙቿ˘Ὃ࠱Ф̃ᤈ्҃यͺ˝஠ುᄉᬃ͇γߚʽ౎ǌ΍ၸॆґྟ
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ఴՁ὇ఝளґᄉྟఴὈͺ˝ᬃ͇Տǌ 

ᤇ਒։ᅋὋݟ౦ʶ˓஠ು௦ᤇಧ᝺᫇ᄉὙ 
http://127.0.0.1:5984/contacts/797f603b2d043f6b23264e27fa00121f 
ѶӉդ൤஠ುͺ˝ᬃ͇ᄉྟఴ 2 Ժ̾ᤇಧ᝺᫇Ὑ 
http://127.0.0.1:5984/contacts/797f603b2d043f6b23264e27fa00121f/2-949a21d63459638cbd392e

6b3a27989d 
ܷܲஜৰхʽὋᤇሗክူྟఴᄉழय௄ኤӬԠݝၸǌఝܬఽᄉྟఴክူጆፑԺ̾಩૵΍ၸৰ

х౎γߚ஠ುᄉྟఴǌ 

Futonࡂ௦ၸґ᭦໥ᇧ᣾ᄉ੾శ౎ክူ஠ುྟఴᄉǌᤇ˓੾శڙ CouchDBᄉ jQuery JavaScript

ဗǌjQueryࠃ˿ਖ਼ቪዜं᧖३ҁࠆ  ?ᤇ᧖ᖌԨὙhttp://svn.apache.org/viewvcڙਖ਼ቪዜंԺ̾ࠆ

revision=948262&view=revisionǌ 

੝̾Ὃࡉክ CouchDB ˖ᄉྟఴ௦ʶ˓᭣࣡థᡙᄉྱবὋͭ஠ುߚϱᄉԺੰࡘব֖༦าবԁ

௦ఝ௾᥅ᄉྱবὋᤇ˶ᑞڙФ̴ि schema ᄉ NoSQL ஜ૵ं˖੼ҁǌ 

7.1.1� ᔅschemaⱘ♉⌏ᗻ 

̯ґ᭦ᄉΒߔ᧖௙௬ᄹѢὋCouchDB ߸КᑞܴڙՎʶ˓ஜ૵ं˖ߚϱˏ˓ߙൿʿՎᄉ஠ುǌ

ᤇಧϡథॡܲܪݝὋྱѾ௦̾ڙʽৰх˖Ὑ 

� ᰳ஌ߚϱሩ႟ஜ૵ᬶὋځ˝Ϙ˝ null ᄉߙൿʿӳၸߚϱǌ 

� ᬣᅋ஠ುፆౝԦၶԪӐὋܘҪᮨܰߙൿᄉࢹͺ௬३ॱʿᡛ᥊ǌ 

˓᧖Ὃ"John Doe"థʶߔґ᭦Βڙ email Ὃͭ௦"Wei Chin"෤థǌᤇʿ௦᫇ᮤὋ̴͂ڦڠ

Ժ ̾ Р ߚ ̅ Վ ʶ ˓ ஜ ૵ ं ˖ ǌ ࠱ ౎ ᜵ ௦ "Wei Chin"˶ థ ˿ email ڠ ڦ Ὃ ඊ ݟ ឬ

wei.chin@example.comὋᥦ˥௃ᭉ͉ʹܲͷधᩘࡂᑞ࠱ளߙൿຊҪҁ஠ು᧖ǌՎಧڠὋߙൿ

˶Ժ̾ᜁѺᬓὋߙൿϘ˶Ժ̾ᜁνஇǌ 

ᬓ˿Ժ̾ຊҪ֖ѺᬓߙൿὋࠪ ቿ˘Ϙߙϱߚ˓෤థ̣˥ु҃᜺Ѷǌ੝̾ʶ˶ۋൿᄉஜ૵ዜߙ

ᄉߙൿ˶Ժ̾ߚϱஞஜὋၴᒯᤆԺ̾ߚϱஜጷዜۋǌᤇ਒։ᅋʿၸઝॶुዜۋǌԲʶழ᭦Ὃᤇ਒

։ᅋःၸርࣿᭉ᜵ᆷγஜ૵௦ᰍ᝼᣾ᄉὋᏪ˄Ϙᄉឥ˦௦ʶᒰᄉǌ 

ҁᄫґ˝ൢὋࣂፂ᤯᣾ CouchDB ѹ൥ᝌ᧕˿ि schema ᄉ༦าবǌ˝˿ࡘᇧᤇሗ༦าবᄉФ

̴ழ᭦Ὃʽ᭦΍ၸ MongoDBǌᯪЎѸतʶ˓Տ˝ contacts ᄉ MongoDB ᬶՋὋࣲຊҪˏ˓஠

ುҁᬶՋ˖ǌըҮ MongoDB నҫ٧ὋཨՐ૊ᮊࣿ੯ᛠʽ᭦ᄉ̽֐Ὑ 

 

mongodb_example.txt 

ଋʽ౎ὋᆷᝢᬶՋࣂፂѸतݝὋᏪ˄ˏ˓஠ು˶ڙ᧖᭦ǌԺ̾Ϸʽ᭦ᤇಧ̨̨ѴѢ஠ು౎

ᆷᝢὙ 
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mongodb_example.txt 

ಉលፆ౦ःឞϷᤇಧὙ 

 

_id ϘԺᑞ͗ʿʶಧὋځ˝ᤇ̎௦ MongoDB Βʼॆཨ͗థࠃʿՎڙᄉጆፑʼၶ੆ᄉὋੇڙ

੝ԪӐǌဗڙὋຊҪʶ˓ளߙൿ email ҁ"Wei Chin"ᄉ஠ು˖Ὑ 

 

mongodb_example.txt 

ၸ_id ౎ᖌԨ஠ುὋཨՐᠱϘፋ email ൿὋԵ᜵ߙፂຊҪ˿ளࣂ஠ುǌ᜵ᆷᝢߚൿࣲγߙ

̯ contacts ᬶՋ˖᧗ளᖌԨ஠ುԀԺὙ 

 

mongodb_example.txt 

ፆ౦ݟʽὙ 

 

ˀ CouchDB ʿՎὋMongoDB ʿ͗፤એ஠ುྟఴὋᏪ͗ఝள஠ುǌ 

ဗڙὋඊݟឬథԲʶ˓ᬶՋ contacts2Ὃ᧖᭦Ӊդʶ̎஠ುὋੇ ͂ᭉ᜵࠱ˏ˓ᬶՋ contacts

֖ contacts2 Ջ̃˝ʶǌ;͗ঞ˥ϡ὞ 

ॡԺ৸ᄫґᤆ෤థʶ˓ᇷ݈૊ᨍ੊௦̽֐Ժ̾ࠃဗʶ᪃Ջࣲܲ˓ᬶՋὋʿ ᣾ၸ;؝൓ᄉឥᝒ

зʶ˓࠴ᑭఴ౎Ջࣲˏ˓ᬶՋࣲʿ௦᭣࣡ڇᬱǌڙ᝹᝟ՋࣲᑭఴௐὋథݟʽіཁϘ३Ꮵᘼǌ 

� ၸʶ˓धС౎фॆ߿ᭉ᜵ՋࣲᄉᬶՋ˖ڙߚ_id ᄰኍᄉ஠ುௐὋः᜷зǋఝளᤆ௦҃ܬǌ

Վʶ˓ᬶՋ˖͉਒ˏ˓஠ುʿᑞథᄰՎᄉ_id Ϙǌ᜷з਒։ᅋኃ̃˓ᬶՋᄉ஠ು͗᜷ᄥ

ኃʶ˓ᬶՋ˖ᄰःᄉ஠ುǌఝள֖҃ܬԠ௦Ф̴ᄉՋࣲን႔ǌ 

� ಩૵᭣_id  ൿᤈᛠՋࣲǌߙ

ᮉᄫ mongo-tools ˖Ӊહ˿ၸ౎Ջࣲˏ˓ MongoDB ᬶՋᄉ ruby ᑭఴὋԺ̾ڙᤇ᧖᝺᫇ҁὙ

https://github.com/tshanky/mongo-toolsǌ 

7.1.2� MongoDBⱘ᭄᥂ᇐܹϢᇐߎ 

ஜ૵࠭Ѣ֖࠭Йڙஜ૵ं͊ܫǋু֖ܬՋࣲ˖௦ॡ᧗᜵ᄉʶ൥ὋᏪ˄ॡ࣡ၸǌڙᤇழ᭦Ὃ
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MongoDB ଡΘ˿ʶ̎థၸᄉࢹХ౎Өүၸਖ਼ǌ 
1. mongoimport 
ʶ˓஠͇᧖ὋᏪ˄௦ڙஉࡂ౦ᭉ᜵࠭Йᄉஜ૵ݟ JSON ಪयǋCSV ಪय੊Ꮷ TSV ಪयኍ஠

ఴಪयὋԺ̾ၸ mongoimport ஜ૵࠭Йҁ࠱ MongoDB ᬶՋ˖ǌ߱థʶ̎ᤤᮉϘ३˿ᝌʶʽὋʿ

ࣛԟஜ੯ᛠ͗ࡂ̽֐ѴѢᤇ̎ᤤᮉǌʿࣛԟஜᤁᛠ bin/monogimportὋᣤѢݟʽὙ 

 

ᤇ˓࠭ЙࢹХॡథၸὋͭ௦ݟ౦᜵࠭Йඊ CSV ੊ TSV὇੊ JSON ಪयὈሮॱܬఽʶཁᄉஜ

૵Ὃ߱ࡂ᣹ҁ౜ᬌ˿ǌᤆ᝭३ኃ 6 ብ᧖ၸ౎Ҫᣑ MovieLens ஜ૵੆ MongoDB ᬶՋᄉ Ruby ᑭఴ

՘὞mongoimport Ժ෤ก߸੆ᥦ˓͉ҫǌ 
2. mongoexport 
֖Ҫᣑஜ૵ൣݝᄰԥᄉ௦࠭Ѣஜ૵ǌݟ౦ JSON ੊ CSV ಪयᑞ໗ᡛ;ᄉᭉ᜵ὋࡂԺ̾΍ၸ

ᤇ˓ࢹХઁஜ૵̯ᬶՋ᧖࠭Ѣ౎ǌ᜵˿ᝌథ̎גԺၸᄉᤤᮉὋʿ͉ࣛʹԟஜᤁᛠ mongoexport Ԁ

Ժǌ੝థᤤᮉݟʽὙ 
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3. mongodump 
mongoimport ֖ mongoexport ѫѾ̯ᬶՋ˖࠭Й֖࠭Ѣஜ૵Ὃ̠ူܪԺឳᄉஜ૵ಪयǌݟ౦

᜵ϡབܫὋԺ̾ၸ mongodump ̾̃ᤈ҃ಪयᣀϱஞ˓ஜ૵ंǌ̾-help ˝ԟஜ੯ᛠ mongodump

ὋԺ̾ಉᄹ̽֐ mongodump ᄉᤤᮉὋᣤѢݟʽὙ 

ʿࣛԟஜ੯ᛠ mongodump ͗ᣀϱᄰСᄉ MongoDB ஜ૵ंὋ੝̾Ѿၸ

mongoimport ֖ mongoexport ᄉழय౎เ᜾ԟஜǌ 

 

˿ᝌ߸஠ುஜ૵ंᄉ༦าব֖፤એࢹХὋဗڙԺ̾ᤈᛠʽʶ˓˞ᮤὙѴஜ૵ंǌ 
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7.2� 䴶৥᭄߫᥂ᑧЁ᭄᥂ schema ⱘⓨ䖯 

HBase ʿ௦߸Кि schema ᄉὋ߱ஂ૆ඊᣖࠔౚᄉ schemaὋ˞᜵ᛪဗ˝Ѵி߿˦ǌѴிᄰࠪ

᭡খὋ߿˦Ѵᄉ᤾ᣣѫጷὋᏪѴ߿˦ѶఝҪҮখ༦าǌ˝˿ᝌ᧕ຌഁὋᤇЇੇ᜵᧗ၸࣲੰࡘኃ 3

ብ˖ᯪ൒̭ፀ HBase ௐ΍ၸᄉΒߔὋ߱ˀӯ஠థСǌݟ౦ᭉ᜵˿ᝌጹᓫὋԺ̾ٿᮎኃ 3 ብ᧖С̅

HBase ᄉʶᓫǌᥦ˓ᬶՋ˖ᄉЊገዜͪʽ᭦ᤇಧὙ 

 

੊ 

 

 

blogposts.txt 

ၸ bin/start-hbase.sh ըҮ HBaseὋࣲၸ bin/hbase shell ᤋʼనҫ٧ǌཨՐ૊ᮊࣿ

ᤁᛠʽ᭦ᄉ̽֐౎Ѹतᛪࣲၶ੆ஜ૵Ὑ 

 

blogposts.txt 
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ஜ૵ंэ̾ݝܫՐὋԺ̾੯ᛠ get ಉលὙ 

 

blogposts.txt 

ᣤѢዜͪᤇಧὙ 

 

ဗڙஜ૵ᬶࣂፂэݝܫ˿Ὃੇ࠱᧗ᤗʶ̎ HBase ᄉ۲ఴഏএὋཨՐࡘᇧ HBase ௦ݟʹᬣᅋ

ஜ૵ schema ᄉԪӐᏪஇԪᄉǌ 

ᯪЎὋڙ HBase ˖Ὃஜ૵ఝள௦᜷з᝭ेᄉளྟఴὋᏪʿ௦ԓڠఝள᝭ेǌڙ CouchDB ˖

ੇ͂᜸᣾ዜͪᄉᛠ˝ǌHBase ᳭ᝢγߚణளᄉʻ˓ྟఴὋʿ᣾Ժ̾᤯᣾ᦠᎵૈߚ߿ϱʻ˓̾ʼྟ

ఴǌྟఴஜ᧙ڙѴிʼ᝹ᎵὋ߿˦ѴிௐԺ̾ૈྟ߿ఴᄉஜ᧙ǌڙ HBase shell ᧖Ժ̾Ѹतʶ˓

Տ˝'mytable'ᄉᛪὋ߿˦Տ˝'afamily'ᄉѴிὋૈ߿γߚ 15 ˓ྟఴὙ 

 

VERSIONS ࡚বԨஞஜϘὋ੝̾߱ᄉణܷϘ௦ Integer.MAX_VALUEǌࡉክྟఴஜ᧙Ϙᑞ߿

˦३᭣ܷ࣡Ὃͭ᜵ၸᤇ˓ஜ૵ಉល֖ᖌԨϘԁʿࠓ௛Ὃځ˝෤థЮतᄉ۲̅ྟఴᄉጉलǌՎಧὋ

ྟఴᤆࣛథௐᫍ੗Ὃͭ௦ڙᤇ˓ௐᫍࣿѴʼಉលஜ૵ᬶ˶ʿ௦Ժ̾ᣏ௛੊ᰳ஌ࠃဗᄉǌ 

ဗǌణܷྟఴஜᭉ᜵ͺࠃХ߸੆˿ᦠᎵὋᤇ˓ᦠᎵ˶Ժ̾᤯᣾ᎃርࢹᛠ̽֐ᤇ᧖ੇ͂΍ၸڙ

˝ԟஜ͛ፋ HColumnDescriptor ᄉౝᤴѥஜǌ 

ڙ HBase ˖ὋѴʿᭉ᜵ଡґݝ˦߿Ὃځ൤ፋክူ schema ᄉԪӐࣛ౎˿ʶ߿ᄉ༦าবǌԲʶ

ழ᭦ὋѴிᄰࠪ᭡খǌʶ˓ѴிᄉѴʿᑞ᧗֐ՏὋ੊Ꮷ᧗ѫᦠҁФ̴Ѵிǌࠃဗᤇಧᄉνஇᭉ᜵

ѸतளѴὋ̯ࣂథѴ᣺ሧஜ૵ҁளѴὋཨՐԺᑞѺᬓேѴǌ 

HBase ஂ૆ၸ shell ੊ᎃርழयѸतѴிὋ᣾Ԝ Cassandra ேྟఴᄉڙᤇழ᭦ఝЀӐʶ̎ǌڙ

Cassandra ᧖Ὃ߿˦Ѵி᜵᧗ըஜ૵ंǌဗڙ Cassandra ༦าܲ˿ὋЉ᝴ڙᤁᛠௐνஇᦠᎵǌ 

7.3� HBase ᭄᥂ᇐܹϢᇐߎ 

ᛪ'blogposts'˖ᄉஜ૵Ժ̾ᜁ࠭Ѣҁఴڠ஠͇ጆፑ੊Ꮷ HDFS ˖ǌ 

᜵࠭Ѣஜ૵ҁఴڠ஠͇ጆፑὋԺ̾ᤇಧϡὙ 

 

᜵࠭ѢՎʶ͊ஜ૵ҁ HDFS ˖ὋѶᤇ˥ϡὙ 
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ᬓ˿࠭ѢὋ˶ Ժ̾࠭Йஜ૵ҁ HBase ᛪ˖ǌԺ̯̾ఴڠ஠͇ጆፑ੊Ꮷ HDFS ࠭Йஜ૵ǌˀ ࠭

ѢዜͪὋ̯ఴڠ஠͇ጆፑ࠭Йஜ૵ݟ̽֐ʽὙ 

 

̯ HDFS ࠭Йˀ˧ዜͪὋԺ̾Ϸʽ᭦ᤇಧ࠭ЙὙ 

 

7.4� 䬂/ؐᄬټЁⱘ᭄᥂ⓨব 

᪃/Ϙߚϱஂ૆ᄉஜ૵ᬶज़ज़థᬌὋ᜵˥˝ߙቿ˘Ὃ᜵˥˝ࠪ៵Ϙǌథ̎᪃/Ϙߚϱ὇ඊݟ RedisὈ

ஂ૆ʶ̎᭣࣡ܬఽᄉஜ૵ፆౝǌᤆథ̎᪃/ϘߚϱὋΒݟ Memcached ֖ MembaseὋߚϱௐᫍஏਕ

ᄉஜ૵Ὃࣲ಩૵ᦠᎵຌᬓ੝థேஜ૵ǌ 

Redis ஂ૆ᄉᬶՋዜۋథֺ࣎ǋ௃ࣿᬶǋѴᛪኍὋͭі˪෤థ͉ʹЊஜ૵᝹ஶǌࠪ Redis ౎

ឬὋ੝థˋ᜴ᦏ௦ֺ࣎Ὃ੊Ꮷֺ࣎ᬶՋǌ߱߸Кʿᅻ᥊᪃௦̣˥Ὃᛪᇧ̣˥਒ধǌ 

᪃/Ϙߚϱࣲʿγߚ஠ುǋஜ૵ፆౝ੊ࠪ៵Ὃᬓ˿᪃/Ϙࠪ̾ܰὋࠪஜ૵ᄉ schema і˪෤థഏ

এǌ੝̾ schema ᄉԪӐ֖᪃/Ϙߚϱ෤థ̣˥ᄰСবǌ 

֖᧗֐Տߙൿዜͪᄉ௦᧗֐Տ᪃ǌݟ౦᪃ڙߚὋѶԺ̾Ϸʽ᭦ᤇಧ᧗֐Տ˧Ὑ 

RENAME old_key_name new_key_name 

Redis ᤯᣾࠱ஜ૵҄ҁᇒᄧʼ౎߸੆߱੝૆థᄉ੝థஜ૵ᄉ૆ˣӐǌ᜵͊ܫ Redis ஜ૵ंὋ

Եᭉ҃ܬ Redis ᄉ DB ஠͇ὋཨՐᦠᎵԲʶ˓ࠃΒ౎΍ၸ߱ࡂᛠǌ੊ᏧԺ̾Ԧᤞ BGSAVE ౎̽֐

ऩ൥ըҮࣲγߚஜ૵ं૆ˣӐᄉ͉ҫǌ 

7.5� ᇣ㒧 

NoSQL ஜ૵ंஂ૆ि schema ፆౝὋځ൤ᑞ᤟ः༦าᄉ૆፝ᄉ໥ᤈǌࡉክ෤థ௬यܥ௙Ὃͭ

ᤇࠃᬄʼ௦ NoSQL ᄉʶ˓С᪃ྱবǌ෤థːಪᄉ schema ΍஠ುஜ૵ंԺ̾˃ซ̅ߚϱᛪ᣹ဗࠃ

ˆႌᄉஜ૵ὋᏪ௃ᭉઁ߱͂ၶᆵ܊ڠᤈ᜺ᔴӐСጆۋഴۋ᧖ǌ 

Ѵஜ૵ं˖ὋԜᬓːಪᄉڙ schema ᝧ፤એࢹͺ֖ሩ႟ஜ૵ᄉܘҪᦏԪ३᭣࣡ࠓ௛ǌڙ᪃/Ϙ

ϱ˖Ὃschemaߚ ᄉഏএѶ᭣࣡థᬌǌ 
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ஜ૵ጉलˀଅࣿ�

ᴀゴݙᆍ 
� Ѹतጉल̾ଡᰳಉលবᑞ 
 ஠ುஜ૵ं֖Ѵிஜ૵ं˖Ѹत֖፤એጉलڙ �
� NoSQL ஜ૵ଅࣿ 
� థ஌ᄉ᝹᝟фንὙѸतణ͕ጉल֖ଅࣿഴय 
 

᭦ੇ͂ߥ˷˿ NoSQL ஜ૵ंᄉಉលὋᤇʶብݟ˷ߥ࠱ʹᆷγಉលঋᤳᰳ஌ǌСጆۋஜ

૵ं᤯࣡ѽၸጉल౎͕ӐಉលᄉবᑞὋዜͪᄉഏএՎಧ᤟ၸ̅ NoSQLǌ 
ጉलᄉᄫᄉ௦˝˿ଡᰳஜ૵᝺᫇বᑞǌူ᝶ʼὋ֖߱͂˹ᄉጉलڙᛠ˝ʼዜͪǌݟ౦ᭉ᜵ಉ

੼˹᧖ᄉశឥ੊ជឥὋథˏ˓ᤤસὙ 
� ʶᮅʶᮅᏡ᥅ஞఴ˹ಉ੼శឥ੊ជឥǌ 
� ಉᄹ˹Ր᭦ᄉጉलὋ੼ѢӉդశឥ੊ជឥᄉᮅᆉὋཨՐ૊ᮅᆉเ᜾ᤇ̎ᮅǌ 
ˏ˓ᤤᮉᄰඊὋ௙௬ःឞಉጉलᏪʿ௦૊ᮅᏡǌጉलᝧࢹͺԪ३௄ኤӬԠᓫᄴௐᫍǌ 
ዜͪڠὋڙ᝺᫇ஜ૵ं᝭ेௐὋ˶థˏ˓ᤤસὙ 
� ૊్ᄫʶ˓ʶ˓ڠ᥅Ԋஞ˓ᬶՋ੊ஜ૵ᬶǌ 
� ѽၸጉलঋᤳᖌԨҁᄰСஜ૵ǌ 
ॡ௙௬Ὃᤇʶ൒ጉलԠ੆˿ᯪᤤᮉǌᙉཨ˹ᄉጉल֖ஜ૵ंᄉጉलॡዜͪὋͭ௦ઁᤇሗᄰͪ

বढܹͨᤉԠ͗ᤴ੆ڇ৴ǌ˹ ᄉጉलၸڙ஠ఴʼὋځ൤ጉलជ˞᜵ᬶ˖ڙඊᣖ᧗᜵ᄉᬶߔʼǌԲʶ

ழ᭦Ὃஜ૵ंጉलԁԺ̾ःၸҁᬶՋᄉ੝థஜ૵ʼǌጉल᤯࣡त్ڙᄫᄉಕខቿ੊Ꮷྱ࡚߿বʼǌ 

8.1� ᭄᥂ᑧ㋶ᓩⱘ෎ᴀὖᗉ 

Ѹतጉल෤థʹᑞМयὋʿ ᣾ܷᦉѫథၸᄉழกᦏΙᠺ̅࠵ஜР᤯ᄉਆกǌᤇ̎ਆกѶतበ

ѥஜǋBֺ࣎ڙ ಝ֖ B+ಝᄉ۲ᆨʼǌఴᓫੇ͂᜵សጹ˿ᝌᤇ̎ഏএὋူᝌ۲ᆨᄉူ᝶ǌ 
ֺ࣎ѥஜ௦ዴᆷ߿˦ᄉஜߥѥஜὋԺ̾ઁܷࢼᄉὋज़ज़௦Ԫ᫁ᄉὋᏪ˄ܬఽᄉஜ૵ϘԪ੆Ӭ

˓ஞஜ੊Ꮷʶጷߙᓫᆉǌֺ࣎ѥஜᄉᣤѢథॡܲՏߙὋӉહֺ࣎ᆉǋֺ࣎Ϙǋֺ֖࣎ǋಢᰍ֖ǌ

ֺ࣎ᆉ᤯࣡ၸͺСᐎஜጷ὇ԠԶֺ࣎௡࠰ᛪὈᄉ᪃ǌݟ౦᜵ઁܬఽᄉஜ૵ं࡚বϘԪ੆ֺ࣎ᆉὋ

̾ΦѸतጉलὋᤇௐֺ࣎ѥஜࡂᑞีʼၸڣ˿ǌ 

ࠡ�

ኃ8 ብ�
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ಝᤇሗஜ૵ፆౝ࠱ʶጷϘѫ࣊ҁϷಝʶಧᄉፆౝ᧖ǌϘ૊ࡎ൒ጷጺὋᓫཁ˧ᫍᩖڙߚଋ੊ૈ

᧪ǌ̃ԡಝ௦ణܲԵథˏ˓ߔᓫཁᄉಝὙʶ˓ࢺڙ᣷ὋԲʶ˓ڙԾ᣷ǌʶ˓ᓫཁԺ̾௦ྗᓫཁὋ

ᤇಧ߱ణܲᑞథˏ˓ߔᓫཁ὚੊Ꮷ߱Ժ̾௦ՀߔᓫཁὋᤇಧ߱ࡂ௦ᩖ్˖ణՐᄉᓫཁǌಝፆౝᄉ

ऄᦉ௦಩ᓫཁǌڎ 8-1 Ժࣞүူᝌ̃ԡಝஜ૵ፆౝǌ 

 

�ڎ 8-1 

B ಝ௦̃ԡಝᄉคӐ्यǌʶ˓ྗᓫཁ઴థᄉߔᓫཁஜԺ̾ᡓ᣾ˏ˓ǌB ಝγ૆ஜ૵௦థࣿ

ᄉὋᤈᏪஂ૆ᰳ஌ಉ੼֖ஜ૵᝺᫇ǌB+ಝ௦ B ಝᄉྱΒǌڙ B+ಝ˖Ὃ੝థ᝭ेڙߚՀߔ˖ὋՀ

 Ι൒ᩖଋᡐ౎ǌB+ಝ௦ஜ૵ंጉल˖ణ࣡΍ၸᄉಝፆౝǌߔ
౦ਆ˿ᝌఝܲథСݟ B ಝ֖ B+ಝᄉЮࠓὋԺ̾᫝ឳʽѴڙጲЮࠓὙ 

� http://en.wikipedia.org/wiki/B-tree 
� www.semaphorecorp.com/btp/algo.html 
� http://en.wikipedia.org/wiki/B%2Btree 
ԲܰὋԺ̾ఝҪጆፑڠ᫝ឳ CormenǋLeisersonǋRivest ֖ Stein Ջᗂᄉ˹ Introduction to 

AlgorithmsὋISBN 0-262-03384-4ǌ 
ᙉཨ۲ᆨഴڰʶಧὋͭ௦ڙʿՎᄉ NoSQL ֵ̖᧖ὋѸत֖΍ၸጉलᄉழयՉథʿՎǌఴብ

Ր፝ᦉѫ̭͗ፀ MongoDBǋCouchDB ֖ Apache Cassandra ᄉጉलǌ൤ܰὋ̭ڙፀጉलᄉՎௐὋ

ᤆ̭͗ፀᰳ஌ᄉஜ૵ଅࣿὋځ˝̃ᏧᰳऎᄰСǌ 

8.2� MongoDB ⱘ㋶ᓩϢᥦᑣ 

MongoDB ଡΘ˿᭣࣡˗ࠜࣸคᄉጉलᤤᮉ̾ଡᰳಉលবᑞǌ᳭ᝢৰхʽὋ߱͗ڙ੝Ӊդᄉ

੝థᬶՋᄉ_id ࡚বʼѸतʶ˓ጉलǌ 
ᝌ᧕ጉलᄉణݝழก௦̾Βన̠ǌੇ͂Ў̯ኃ 6 ብ̭ፀᄉႂॕ᝿ѫᬶՋΒߔधݼǌݟ౦;ᄉ

MongoDB Β᧖෤థႂॕ᝿ѫᬶՋὋឯ૊ኃࠃ 6 ብᄉಧΒ᝹Ꮅ֖ҪᣑᬶՋǌКᦏϡ߸̾Րःឞథ

ʻ˓ᬶՋὋԀ moviesǋratings ֖ usersǌ 
˝˿ᝌጉलᄉ਒˦֖ॕֽὋᤆᭉ᜵ʶ̎ࢹХ౎฽᧙థ௃ጉलௐᄉಉលবᑞǌڙ MongoDB ᧖Ὃ
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1 

2 

3 

4 

5 

17 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

΍ၸЮᎵࢹХࡂᑞழΦ߸੆฽᧙Ὃᤇ̎ࢹХԺ̾ᝌ᧕ಉល᝟ѲὋࣲಕ᝭Ѣ੯ᛠᎀਤᄉಉលǌ 
ಉល᝟Ѳଠᤗ˝˿੯ᛠፋ߿ᄉಉលឯයὋஜ૵ंॸᮋ᜵ϡᄉ̂ৰǌڙຆЙ˿ᝌಉលᣤѢ̾Ԣ

߱੝ᛪ᣹ᄉЮࠓґὋЎᤁᛠ᝟Ѳᝌ᧕ࢹХǌ᜵ᖌԨ ratings ᬶՋ˖ᄉ੝థ్ᄫὋԺ̾Ϸʽ᭦ᤇ

ಧಉលὙ 

 

movielens_indexes.txt 

᜵ಉᄹ᝟Ѳᝌ᧕Ὃ੯ᛠʽ᭦ᤇ˓ಉលὙ 

 

movielens_indexes.txt 

᝟Ѳᝌ᧕ᄉᣤѢዜͪʽ᭦ᤇಧὙ 

  

 

ᣤѢឬ঳Р๖Ᏹ 1549 ඒሙᤄٿ 1 000 209὇ᡓ᣾ 100 ʹὈ˓஠ುǌڙᤄٿᄉ 1 000 209 ˓஠ು

˖Ὃ঳Р೜ಉ˿ 1 000 209 ˓஠ುὋ߱ᤆឬ΍ၸ˿ BasicCursorǌ 
ॡ௙௬Ὃᝌ᧕ѥஜᄉᣤѢ˶௦ʶ˓஠ುǌݟΒࡘߔᇧᄉᥦಧὋ஠ುᄉ࡚বӉહʽ᭦ᤇ̎ǌ 
� Cursorǌຣಕၸ౎ᤄٿಉលፆ౦ᬶǌຣಕథˏሗዜۋὙ۲ఴຣಕ֖ B ಝຣಕǌ۲ఴຣಕ

਒։ᅋᛪੲଠὋB ಝຣಕᛪ௙ၸҁ˿ጉलǌ 
� Nscannedǌᜁੲଠᄉࠃͳ঳ஜǌ΍ၸጉलௐὋ߱ࠪःጉलࠃͳᄉ঳ஜǌ 
� nscannedObjectsǌੲଠᄉ஠ು঳ஜǌ 
� Nǌᤄٿᄉ஠ು঳ஜǌ 
� MillisǌಉលᄉᏱௐὋӬͮ˝ඒሙǌ 
� indexBoundsǌᛪᇧಉលӛᦠᄉጉलᔴډᄉణ࠴᪃֖ణܷ᪃ǌᤇ˓ߙൿԵథڙ΍ၸҁጉल

ௐ੥థСǌ 
ʽ᭦ᄉΒߔಉល ratings ᄉᬶߔǌratings ᬶՋӉդၸਖ਼ࠪႂॕᄉ᝿ѫ὇ѫϘ̯ 1 ҁ 5Ὀǌ

˝˿᣾໙ ratings ᬶՋὋ࠱Фᬌ҃ҁྱ߿ʶᦉႂॕᄰСᄉᬶߔǌratings ᬶՋԵӉդႂॕᄉ׬

ʶಕខቿὋ੝̾˝˿ઁಕខቿ֖ႂॕՏСᐎᡐ౎Ὃᭉ᜵ಉ੼ movies ᬶՋ˖ᄉϘǌੇ ᤤસॕྞ Toy 
Story ణѹᄉྟఴ὇Ԁ Toy Story 1Ὀͺ˝ΒߔὋ;Ժ̾Բܰૌʶᦉǌ 

᜵ᖌԨˀ Toy Story థСᄉ஠ುὋԺ̾ѽၸൣѶᛪ᣹यǌґ᭦ڙኃ 6 ብ᧖˿ᝌ᣾ᤇ˓ಉល᣾໙

੾శǌݟ౦ʿຌഁὋѾ࿆៸ὋᡏጊᏡᄹᥦʶብὋٿᮎᤇ̎ഏএǌࠪ movies ᬶՋ˖੝థˀ Toy Story
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థСᄉ஠ುԺ̾ಉលݟʽὙ 

 

movielens_indexes.txt 

ᣤѢःឞ௦ᤇಧὙ 

 

ੇ࿮ڙ඼ᎃᤇ̎᝿ѫஜ૵ௐὋToy Story 3 ᤆ෤థԦ࣊ǌᤇࡂᝌ᧕˿˝̣˥ڙѴᛪ᧖ᄹʿҁ߱ǌ

ʽ᭦ၸ"Toy Story"ᄉႂॕಕខቿ὇ൣݝ௦ 1Ὀ੼Ѣ੝థၸਖ਼ᄉᄰС᝿ѫǌϡ˧ґὋЎᤁᛠ᝟Ѳ

ᝌ᧕ѥஜὋಉᄹஜ૵ंݟʹ੯ᛠൣѶᛪ᣹यಉលὋ̾Φ̯ movies ᬶՋ˖੼Ѣ Toy Storyǌ;

Ժ̾ᤁᛠ᝟Ѳᝌ᧕ѥஜݟʽὙ 

 

movielens_indexes.txt 

ᣤѢःឞ௦ᤇಧὙ 

 

ᡪ˓᝟ஜὋڙ movies ᬶՋʼᤁᛠ db.movies.count();౎ᆷᝢ஠ುஜ᧙Ὃ͗Ԧဗ֖߱ಉ

លᝌ᧕᧖ᄉ nscanned Ԣ nscannedObjects Ϙᄰࠪःǌᤇឬ௙ൣѶᛪ᣹यಉល࠭ᒰ˿ᛪੲଠὋ

ᤇಧ஌ညࢿࡂ˿ǌځ˝஠ುԵథ 3833 ˓Ὃ੝̾ಉលᡛܴঋὋԵ๖Ᏹ˿ 6 ඒሙǌॡঋ;͗ࡂᅻ᥊

ѽၸጉलଡᰳᤇ˓ಉលᄉ஌ညὋͭʹݟ ဗڙЎᤄٿ ratings ᬶՋὋᖌԨˀ Toy Story థСᄉᬶߔǌ 
᜵ѴѢ੝థ Toy Story὇ఝэᆷڠឬ௦ Toy Story(1995)ὈథСᄉ᝿ѫὋԺ̾ᤇಧಉលὙ 

 

movielens_indexes.txt 

᜵ಉᄹᤇ˓ಉលᄉಉល᝟ѲὋᤁᛠ explain  ʽὙݟ

 

movielens_indexes.txt 

ᣤѢःឞ௦ᤇಧὙ 
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1 

2 

3 

4 

5 

17 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

 

ҁᤇʶ൥ࡂ᭣࣡ຌഁ˿Ὃಉល௬ཨల͕ӐὋځ˝ nscanned ֖ nscannedObjects ᦏథ 1 000 
209 ൒ឳὋӉહ˿ᬶՋᄉ੝థ஠ುǌᤇಧੇ͂ݝൣࡂध̭ݼፀጉल֖͕Ӑǌ 

8.3� MongoDB 䞠߯ᓎ੠Փ⫼㋶ᓩ 

ڙ MongoDB ᧖ὋС᪃ߙ ensureIndex ߸੆˿ܷᦉѫѸतጉलᄉࢹͺǌʼʶᓫణՐʶ˓ಉ

ល૊ movie_id ᣾໙ ratings ᬶՋὋ੝̾ڙᤇ˓࡚বʼѸतጉलःឞᑞઁᛪੲଠԪ੆ B ಝጉल

᥅Ԋǌʽ᭦ὋЎᰍ᝼ူ᝶ᄉൣᆷবǌ 
੯ᛠʽ᭦ᄉ̽֐ѸतጉलὙ 

 

movielens_indexes.txt 

ᤇಧڙ͗ࡂ movie_id ʼѸतʶ˓ጉलὋ૊ӣࣿଅѴጉल˖ᄉ᪃ǌ᜵ѸतᬋࣿጉलὋԺ΍ၸ

ʽ᭦ᄉ̽֐Ὑ 

 

movielens_indexes.txt 

ཨՐ᧗ளᤁᛠԓ౎ᄉಉលὙ 

 

movielens_indexes.txt 

ཨՐвᆷᝢಉល᝟ѲὙ 

 

movielens_indexes.txt 

ᣤѢःឞ௦ᤇಧὙ 
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˩ᄹ˧ʽὋॡ௙௬ಉ੼ᄉ్ᄫ὇֖஠ುὈஜ᧙̯ 1 000 209὇ᬶՋ˖ᄉ஠ು঳ஜὈђ࠵ҁ˿

2077὇ӛᦠ᣾໙్͇ᄉ஠ುஜ᧙Ὀǌܲ˥ܷࢼᄉবᑞଡӣὀ̯ኪกᝇऎᝮὋ஠ು଼ጉᏱௐࣂፂၿ

ጲবԺੰࡘ᎕ђ˝࣡᧙ǌځ൤Ὃᤁᛠಉលᄉ঳Ᏹௐ̯ 484 ඒሙ᎕ђ˝ 2 ඒሙὋђ࠵˿ 99%ǌ 
̯ಉល᝟ѲᄉຣಕϘԺ̾ᄹѢὋॡ௙௬ၸҁ˿ጉल movie_id_1ǌԺ̾ណᅋѸतʶ˓૊ᬋࣿ

ଅѴᄉጉलὋཨՐв᧗ள੯ᛠಉល֖ಉល᝟Ѳǌʿ᣾ڙ੯ᛠಉលґὋЎѫౡʶʽᬶՋ ratings

ᄉጉलѴᛪὋ੼Ѣݟʹु҃΍ၸ౼˓ྱ߿ᄉጉलǌ 
᜵ᖌԨ੝థጉलᄉѴᛪ὇эܫឬ௦ஜጷὈ᭣࣡ࠓ௛ǌԺ̾Ϸʽ᭦ᤇಧಉលὙ 

 

movielens_indexes.txt 

ڙ movie_id ʼథˏ˓ጉलὋѫѾ˝ӣ֖ࣿᬋࣿὋҪʼ᳭ᝢ_id ʼᄉጉलὋѴᛪ᧖ःឞ঳Р

థʻ˓ጉलǌgetIndexes ᄉᣤѢݟʽὙ 
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ґ᭦ࣂፂၸʽ᭦ᄉڙ̽֐ movie_id ʼѸत˿ʶ˓ᬋࣿጉलǌ 

 

movielens_indexes.txt 

౦ᭉ᜵Ὃ᤯᣾ݟ hint ழกԺ̾ु҃ಉល΍ၸྱ߿ᄉጉलǌ᜵ु҃΍ၸ movie_id ʼᄉᬋࣿ

ጉल౎ᖌԨþToy Story(1995)ÿὋԺ̾ᤇಧಉលὙ 

 

movielens_indexes.txt 

߸੆੯ᛠ̾ՐὋ᤯᣾ಉល᝟Ѳಉᄹ΍ၸ˿ג˓ጉलὋᛪဗݟʹǌࠪʼ᭦΍ၸ movie_id ʼᬋ

ࣿጉलᤈᛠᄉಉលὋ᝺᫇ಉល᝟ѲݟʽὙ 

 

movielens_indexes.txt 

ಉល᝟ѲᣤѢݟʽὙ 

 

ᣤѢᆷᝢ˿ࠪ movie_id ʼಕខ˝ movie_id_-1 ᄉᬋࣿጉलᄉ΍ၸǌ߱ ᤆ௬ᇧѢᬋࣿጉल

֖ӣࣿጉलʶಧὋ˶Ե᝺᫇˿ 2077 ˓్ᄫǌ 
ʿ᣾ᣤѢ˖ԁథʶ˓݈য˧ܪǌࡉክ΍ၸ˿ጉलὋᏪ˄Եᤤસʶ࠴ᦉѫ஠ುᤈᛠੲଠὋͭ௦

ᤄٿፆ౦ᬶᤆ௦ᔈ˿ 17 ඒሙǌᤇ˓ஜߙඊᛪੲଠ੝ၸᄉ 484 ඒሙ࠵ॡܲὋͭ௙௬ᰳ̅ӣࣿጉल

੝๖Ᏹᄉ 2 ඒሙǌڙᤇ˓Βߔ᧖ॡథԺᑞ௦ځ˝Ὃmovie_id Ϙ˝ 1Ὃࣲ˄ͮ̅ӣࣿѴᛪᄉܿᦉὋ

Ꮺ˄ґʶ˓ಉលࣂፂᎀߚ˿ፆ౦ǌ᝺᫇Ѵᛪܿᦉᄉ஠ುௐὋʿ ᑞឬӣࣿጉलᄉবᑞᐯ͗߿ᡓ᣾ᬋ

ࣿጉलǌՎಧὋ᝺᫇Ѵᛪࡊᦉᄉ஠ುௐὋ˶ʿᑞឬᬋࣿጉलᄉবᑞᐯ͗߿ᡓ᣾ӣࣿጉलǌܷᦉѫ

ৰхʽὋྱѾ௦ࠪѴᛪ˖ᦉᄉ్ᄫὋˏሗጉलᄉবᑞՎಧݝǌ᜵ᰍ᝼ᤇ˓বᑞறᝒὋԺ̾ѫѾ΍

ၸˏ˓ጉलಉ੼ʶᦉႂॕᄉ᝿ѫὋႂॕᄉ movie_id ͮ̅ѴᛪԲʶቪǌ 
ᬶՋ ratings ᄉ movie_id ൿ὇੊࡚বὈࠪःߙ movies ᬶՋᄉ_id ൿǌ_id὇̾Ԣߙ
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movie_idὈߙൿԨϘ˝ஞஜὋ੝̾૊ᬋࣿ੼Ѣᮆቪᄉ movie_id ֖੼Ѣ movies ᬶՋ˖_id ߙ

ൿᄉణܷϘʶಧǌ੼Ѣ movies ᬶՋ˖_id ణܷϘᄉʶሗҨก௦Ϸʽ᭦ᤇಧ૊ᬋࣿଅѴὙ 

 

movielens_indexes.txt 

JavaScript ٿᛠඇ൒Եᤄ̽֐ 20 ˓஠ುὋ੝̾ॡࠓ௛ʶᅊ੼ѢణܷϘ௦ 3952ǌݟ౦ၸᎃርឥ

ᝒ API ੊͉ʹФ̴఺҃ᤁᛠᤇ˓ಉលὋԺᑞణݝ᜵ᬌ҃ፆ౦్ᄫᄉஜ᧙Ὃځ˝Եᭉ᜵ʶ˓ǌԺ̾

Ϸʽ᭦ᤇಧᤁᛠಉលὙ 

 

movielens_indexes.txt 

ᬋࣿѴᛪᄉܿі˓్ᄫௐὋʿၸٿᤄڙ˥̣˝ findOne ழกᏪၸ limit

ழก὞ځ˝ଅࣿʿஂ૆ findOneǌᤇ௦ځ˝ findOne Ժ̾Եᤄٿʶ˓஠ುὋ

Ꮺࠪʶ˓஠ುᤈᛠଅࣿ෤థ͉ʹ਒˦ǌԲʶழ᭦Ὃlimit ழกԵᬌ߿ణጻᣤѢ

˝঳ፆ౦ᬶᄉʶ˓ᬶߔǌ 

movie_id Ϙ 3952 ࠪःॕྞ The Contender(2000)ǌ᜵ᖌԨ The Contender ᄉ᝿ѫὋ௃᝶

movie_id ʼᄉӣࣿᤆ௦ᬋࣿጉलᦏԺ̾ǌځ˝ᤇ᧖ᄉᄫಕ௦ѫౡ໗ᡛ᣷ႌ్͇ᄉಉលবᑞὋ

੝̾Ժ̾ˏ˓ᦏၸǌˏሗৰхʽᦏ੯ᛠಉល᝟Ѳǌmovie_id ʼӣࣿጉलᄉಉល֖ಉល᝟Ѳ֐

 ʽὙݟ̽

 

movielens_indexes.txt 

ಉល᝟ѲᄉᣤѢϷᤇಧὙ 
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movie_id ʼᬋࣿጉलᄉಉល֖ಉល᝟ѲݟʽὙ 

 

movielens_indexes.txt 

̯ܲ൒੯ᛠಉលᄉፆ౦౎ᄹὋ౜ቪϘࣲʿԩᄝ̯̅౼ቪधݼᄉጉलὋᤇ˓ူ᝶ᄹͪ௦ᄽᄉǌ

ʿ᣾Ὃ᜵ྩ᝭ಉល᝟ѲᄉᣤѢࣲʿ়߿ǌඇ൒ᤁᛠᦏԺ̖̾ၶʿՎᄉፆ౦ǌΒݟὋϘԺ̾ᜁᎀߚὋ

ᤇಧʶ౎ԀΦ᧗ᡪ˶ʿ͗ᝎԢऄࡎஜ૵ፆౝǌ൤ܰὋࠪ ᣖ࠴ᄉஜ૵ ὇ᬶൣݟ movies ᬶՋᄉΒߔὈὋ

ᤇཁӜѾॱʿᡛ᥊ὋᏪϷ I/O ໔ՐᤇಧᄉधᩘֽࠪःௐᫍᄉॕֽѶ᜵ܷ३ܲǌʶᓉৰхʽὋ࠾Ф

௦ܷࠪۋஜ૵ᬶ౎ឬὋःឞ΍ၸథѽ̅ಉលᄉଅࣿጉलǌ 
థௐὋᬶࠪڙՋܷ᧙νஇՐःॆ᧗तጉलǌ᜵᧗त ratings ᬶՋᄉ੝థጉलὋԺ̾੯ᛠʽ

᭦ᄉ̽֐Ὑ 

 

movielens_indexes.txt 

˶Ժ̾΍ၸ runCommand ౎᧗ளጉलὙ 

 

movielens_indexes.txt 

ܷܲஜৰхʽ௃ᭉ᧗तጉलὋᬓ᭣ᬶՋܷ࠴Ԧၶ˿௙௬ᄉԪӐὋ੊Ꮷጉलӳၸ˿ܷҁʿࠬ࣡

ᄉᇒᄧቆᫍǌ 
థௐԺᑞᭉ᜵ѺᬓேጉलὋвѸतளጉलὋᏪʿ௦᧗तேጉलǌԺ̾ၸ dropIndex Ѻ̽֐

ᬓጉलὙ 

 

movielens_indexes.txt 
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ᤇ˓̽֐Ѻᬓ˿ movie_id ʼᄉᬋࣿጉलǌݟ౦ᭉ᜵˶Ժ̾Ѻᬓ੝థጉलǌ᜵Ѻᬓ὇ᬓ_id

 ൿጉल̾ܰᄉὈ੝థጉलὋԺ̾ᤇ˥ϡὙߙ

 

movielens_indexes.txt 

8.3.1� 㒘ড়Ϣጠ༫䬂 

ҁᄫґ˝ൢὋੇ͂ᤆԵ௦ڙӬ˓ߙൿ὇੊࡚বὈʼѸतጉलǌФࠃԺ̾ѸतӉդܲ˓ߙൿᄉ

ጷՋጉलǌΒݟὋԺ̾ڙ movie_id ֖ rating  ʽὙݟ̽֐ൿʼʶᡐѸतጉलǌѸतᤇ˓ጉलᄉߙ

 

movielens_indexes.txt 

ᤇ͗ڙ movie_id὇ӣࣿὈ֖ rating὇ᬋࣿὈ̓ Ѹतʶ˓ጷՋጉलǌᬓ൤˧ܰὋڙ movie_id

֖ rating ʼٽ˓ԺᑞᄉጷՋጉल˖ᤆథʻ˓Ժ̾ѸतǌРథٽሗԺᑞ௦ځ˝ˏ˓᪃ѫѾథ

ӣᬋˏሗଅࣿǌଅࣿ͗ॕֽ๗Ԣଅ֖ࣿᔴډᄉಉលὋ੝̾߿ڙ˦ᬶՋᄉጷՋጉलௐʶ߿᜵ซ

਒ଅࣿǌ 
Ӊդ movie_id ֖ rating ᄉጷՋጉलԺ̾ၸ౎ಉលՎௐӛᦠᤇ̎᪃੊ᏧԵ௦ኃʶ˓᪃὇Ԁ

movie_idὈᄉ஠ುǌݟ౦Ե۲̅ movie_id ၸᤇ˓ጉल᣾໙஠ುὋѶФᛠ˝ˀ movie_id ʼᄉ

Ӭߙൿጉलዜͪǌ 
ጷՋጉलӉդᄉ᪃ʿᬌ̅ˏ˓ὋԺ̾Ӊહ͉਒ܲ˓᪃ǌԺ̾Ϸʽ᭦ᤇಧ˝ movie_idǋrating

֖ user_id Ѹतʶ˓ጷՋጉलὙ 

 

movielens_indexes.txt 

ᤇ˓ጉलԺ̾ၸ̅ಉល̾ʽ͉ʹৰхᄉጷՋὙ 
� movie_idǋrating ֖ user_id 
� movie_id ֖ rating 
� movie_id 
ጷՋጉल˶Ժ̾Ӊդߙݒࢥൿǌڙ˿ᝌݟʹѸतӉդߙݒࢥൿᄉጷՋጉलґὋੇ ͂Ў౎̭ፀ

˓ൿᄉጉलǌ˝˿໥ᇧὋ΍ၸʶ˓థС̠ᄉᬶՋ὇people2ὈಧΒǌʶߙݒࢥ˓ѸतӉդӬʹݟ

people2 ᬶՋᄉЊገᇧΒݟʽὙ 

˓ፂథ˿ʶࣂੇ people ᬶՋὋ੝̾ኃ̃˓Զ people2ǌ;Ժ̾ᬣ਒ᤤ

સᒬ؝ࣁ൓ᄉՏߙǌ 
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Ժ̾ڙ address ൿᄉߙ zip  ൿʼѸतʶ˓ጉलὋϷᤇಧὙߙ

 

movielens_indexes.txt 

ᤆԺ̾˝ name ֖ address.zip  ൿѸतʶ˓ጷՋጉलὙߙ

 

movielens_indexes.txt 

˶Ժ̾ᤤસஞ˓ߔ஠ುͺ˝ጉल᪃Ὃࡂ௦ၸ address  ൿѸतʶ˓ጉलὙߙ

 

movielens_indexes.txt 

ᤇ˓ጉलӉહஞ˓஠ುὋʿԵ௦஠ುᄉ zip ᑞၸʼᤇࡂ౦͛Йஞ˓஠ು౎ಉលὋݟൿǌߙ

˓ጉलǌ 
MongoDB ᬶՋᄉߙൿԺ̾ӉդஜጷὋᏪʿ௦஠ುǌᤇሗߙൿ˶Ժ̾ᜁጉलǌဗ͂ੇڙ౎ಉ

ᄹԲʶ˓ orders ᬶՋᄉΒߔὋ̾໥ᇧݟʹጉलஜጷߙൿǌʶ˓ orders ᬶՋᄉЊገᇧΒݟʽὙ 
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Ժ̾ᤇಧጉल line_itemsὙ 

 

movielens_indexes.txt 

 ൿӉդஜጷὋᥦ˥ஜጷᄉඇ˓Њገᦏ͗ᜁຊҪҁጉल˖ǌߙ౦ጉलݟ
൤ܰὋᤆԺ̾૊ line_items ஜጷᄉ item ࡚বጉलὙ 

 

movielens_indexes.txt 

вᤈʶ˓ࡎ൒Ὃ૊ line_items ஜጷᄉ item ஠ುᄉ name ࡚বጉलὙ 

 

movielens_indexes.txt 

ᤇಧࡂԺ̾૊ݒࢥ name  ൿಉលὙߙ

 

movielens_indexes.txt 

ᤁᛠಉល᝟ѲὋ३ᅻᤇ˓ಉលᄉຣಕϘ௦ BtreeCursor line_items.item.name_1Ὃᛪ

௙΍ၸ˿ݒࢥጉलǌ 

8.3.2� ߯ᓎଃϔ㋶ᓩ੠⿔⭣㋶ᓩ 

ဗڙὋᄰζ;ࣂፂ߸КᜁឬనὋMongoDB ᆷࠃଡΘ˿˗ࠜᄉᤤᮉ౎ጉल஠ುὋᏪ˄ଡΘ˿

ᰳ஌ᄉಉលবᑞǌᬓ˿ଡᰳಉលবᑞ̾ܰὋጉलᤆԺ̾ၸͺஶҪጝోǌ 
Ժ̾᤯᣾௬यܥ௙౎Ѹतʶ˓ሩ႟ጉलὙ 

 
movielens_indexes.txt 

ሩ႟ጉल਒։ᅋጉलߙൿ௃Ϙᄉ஠ು͗ᜁጉलख़ऄ঒႔ǌᤇཁథௐԺᑞ௦ᭉ᜵ᄉὋͭ ௦᜵ซ

਒Ὃሩ႟ጉलԺᑞ෤థलၸᬶՋ˖ᄉ੝థ஠ುǌ 
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MongoDB ᤆஂ૆Ѹत׬ʶጉलǌԺ̾ڙ movies ᬶՋᄉ title  ʶጉलὙ׬˓ൿʼѸतʶߙ

 

movielens_indexes.txt 

ᬶՋ movies ˖͉਒ˏ్ᄫᄉಕᮤᦏʿᄰՎὋݟ౦థಕᮤᄰՎᄉৰхѢဗὋ׬ʶጉलࡂʿ͗

ѸतὋᬓ᭣௬यܥ௙ᬓኃʶ˓్ᄫ̾ܰὋ੝థ᧗ܬᦏԺ̾ˎपǌᤇಧᄉ௬यܥ௙ݟʽὙ 
 

movielens_indexes.txt 

ᤇ̎ͮᎵʼଢЙڙ͗ࡂൿ෤థϘὋߙ౦ᬶՋ˖ʶ̎஠ುᄉጉलݟ null Ϙǌˀሩ႟ጉलʿՎὋ

ᤇ̎஠ುʿ͗ᜁ᡹᣾ǌՎಧὋݟ౦థˏ˓஠ುጉलߙൿᦏ෤థϘὋԵథኃʶ˓͗γߚὋқʽᄉᦏ

͗ᜁ঒႔ǌ 

8.3.3� ෎Ѣ݇䬂ᄫⱘ᧰㋶੠໮䞡䬂 

ҁᄫґ˝ൢὋࣂፂ̭ፀ˿ॡܲథС MongoDB ጉलᄉЮࠓὋ᜷ᄥҁ˿੝థ۲ᆨഏএ֖ܷᦉѫ

ጹᓫǌڙᣀҁʽʶ˓஠ುஜ૵ं CouchDB ̾ґὋвࡘᇧణՐʶ˓Βߔǌᤇ˓Βߔˀ۲̅ൣѶᛪ

᣹यᄉ஠ఴ଼ጉథСǌఴብґ᭦ᦉѫ᧖Ὃ଼ጉႂॕ Toy Story ࠪःᄉႂॕಕខቿ΍ၸ˿ʽ᭦ᤇ˓

ಉលὙ 

 

ॆௐ˶ᤁᛠ˿ಉល᝟ѲὋፆ౦௬ᇧੲଠ੝థ 3883 ˓஠ುРᏱௐ 6 ඒሙǌᬶՋ movies ॡ࠴Ὃ

 ਤॡܲǌ͗ࡂՋʼᤁᛠὋԺᑞᬶۋܷڙ൤ᛪੲଠᄉࣲ̼͈ʿ௦ॡܷǌʿ᣾ᤇ˓ಉល᜵௦உځ
᜵ଡᰳಉលবᑞὋԺ̾Ϸʽ᭦ᤇಧѸतʶ˓ጉलὙ 

 

ʿ᣾థ̎ৰхʽὋѸतʶ˓͛ፑጉलԺᑞʿܴὋྱѾ௦ॆ;ʿ࣎భΙᠺ̅ൣѶᛪ᣹यὋͭԠ

ᭉ᜵К஠೜ጉௐǌґ᭦ੇ͂᜸᣾ࠪӉդஜጷᄉߙൿᤈᛠጉलǌڙᤇሗৰхʽὋMongoDB ͗Ѹत

ܲ᧗᪃Ὑ˝ஜጷ˖ᄉඇ˓׬ʶϘѸतʶ˓᪃ǌΒݟԺ̾γߚʶ˓ӯ஠ᬶՋὋՏ˝ blogpostsὋ

Ф˖ඇ˓Њገ्ͪݟʽὙ 
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ဗڙὋԺ̾ॡࠓ௛ڙڠ tags  ൿʼѸतʶ˓ܲ᧗᪃ጉलὋϷᤇಧὙߙ

 

߱ᄹᡐ౎ϷФ̴ጉलʶಧὋͭ௦Ժ̾૊ tags ᄉ͉ʹϘ౎଼ጉὙ 

 

ᤇ˓ྱবԺ̾ၸ౎ౝत۲̅С᪃ជᄉ߸ஞ೜ጉǌ֖ tags ʶಧὋᭉ᜵ઁС᪃ជγߚҁஜጷ˖

ͺ˝ߙൿϘǌMongoDB ʿᑞᒬҮࠃဗС᪃ߙଡԨὋ;ᭉ᜵ᒬࣁౝतᤇᦉѫጆፑǌ 
፤એܷஜጷὋಉលܷ᧙஠ುᏪ˄ඇ˓஠ುᦏӉդܷஜጷὋᤇ̎ᦏ͗પጌஜ૵ंᄉবᑞǌ᜵Ԧ

ဗ֖ଡґνൣʶ̎ਤಉលὋԺ̾ѽၸ MongoDB ᄉஜ૵ंѫౡ٧ǌࠃᬄʼὋѫౡ٧Ժ̾᝭े੝థ

ୱͺǌ 
ѫౡ٧థݟʽʻ˓ጞѾǌ 
� 0Ὑѫౡ٧С᫆ǌ 
� 1ὙԵ᝭ेਤୱͺ὇ܷ̅ 100 ඒሙὈǌ 
� 2Ὑ᝭े੝థୱͺǌ 
᝭े੝థୱͺ௦᝹Ꮅѫౡ٧ጞѾ˝ 2Ὑ 

 

ѫౡ٧ᄉ௅ং̾ MongoDB ᬶՋ्यଡΘὋԺ̾ၸʽ᭦ᄉಉល౎ಉᄹ௅ংὙ 

 

ʶᡸᄹҁᤇ᧖Ὃူ᝶ʼ;ࣂፂ˿ᝌ˿і˪੝థˀ MongoDB ጉलԢଅࣿథСᄉЮࠓǌ̾Ր᝺

᫇ᬶՋஜ૵ௐὋԺ̾΍ၸᤇ̎ࢹХ౎ុ͕ಉលҁణ·বᑞǌ 

8.4� CouchDB ⱘ㋶ᓩϢᥦᑣ 

ґ᭦ੇ͂᜸᣾ CouchDB ᄉ REST ᮲ಪಉល఺҃ǌဗڙвຆЙ˿ᝌʶʽὋ˝˿ଡᰳಉល஌ည

ஜ૵௦ݟʹጉलᄉǌ֖ MongoDB ʿՎὋCouchDB ᄉጉलҩᑞ௦ᒬҮᄉὋڙஜ૵ᜁνஇ̾ՐὋኃ

ʶ൒ឳԨௐᝎԦǌ᜵ఝူڠݝᝌᤇཁὋЎٿᮎʶʽ CouchDB ᄉஜ૵᝺᫇఺҃ǌCouchDB ᥕ९

MapReduce ᮲ಪᄉஜ૵ୱͺǌ 
map ѥஜ಩૵ᬶՋ˖ᄉஜ૵ၶ੆᪃/ϘࠪὋణጻၶ੆᜼ڎፆ౦ǌኃʶ൒᝺᫇᜼ڎௐὋ͗۲̅

ஜ૵Ѹतʶ˓ B ಝጉलǌ˧Րᄉ᝺̯᫇ࡂ B ಝᤄٿஜ૵Ὃʿвᄯଋᇋऄࡎஜ૵ὋԀኃʶ൒ಉល

̾ՐᄉФ̴ಉលᦏ͗ѽၸ B ಝጉलǌ 
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CouchDB䞠ⱘBᷥ㋶ᓩ 

B ಝጉलᑞॡஂڠݝ૆ܷஜ૵᧙ǌԀΦஜ૵᫁ܘ᧙ॡܷὋB ಝᰳऎ̮ཨᑞγ૆˓ͮஜࣲஂ૆

ঋᤳஜ૵᝺᫇ǌڙ CouchDB ᧖ὋB ಝᄉࠃဗ˝ܲྟఴࣲԦଌ ὇҃MVCCὈ֖ ԵᤜҪ὇append-onlyὈ
᝹᝟ϡ˿˃᫂ᄉុஞǌ 

ܲྟఴࣲԦଌ҃΍३ܲ˓ឳзୱͺԺ̾ՎௐԦၶὋ௃ᭉଅ̴ᩙǌ֖ ߱ᄰͪᄉణኤӬᄉࡂ௦Ϸ

GitHub ᤇಧᄉѫ࣊यྟఴଌ҃ጆፑǌ੝థᄉзୱͺࣿѴӐὋឳʿԩзॕֽǌCouchDB థʶ˓_rev

࡚বὋၸ౎γߚణᤂᄉνᝠϘǌϷˬ᜹ᩙʶಧὋз֖ឳ۲̅_rev ϘᤈᛠӨុǌ 
ፆ౦˖ᄉጉल͗ᬣᅋ஠ುᄉνڎਖ਼ቪඇ൒ឳԨஜ૵ௐᄉྟఴᦏ௦ॆௐᄉణளྟఴǌ᜼ࠆ൤ځ

இ֖Ѻᬓᤈᛠఝளǌ 

 couchdb-lucene ᮉᄫ὇ https://github.com/rnewson/couchdb-luceneὈ΍ၸ

Lucene ध଼ຸጉल୲֖ CouchDB ౎ଡΘК஠଼ጉᑞҦǌ 

8.5� Apache Cassandra ⱘ㋶ᓩϢᥦᑣ 

Ϸ HBase ֖ Hypertable ᤇಧᄉѴிஜ૵ंὋ᳭ ᝢ۲̅ᛠ᪃ᤈᛠଅ֖ࣿጉलǌڙᤇ̎ஜ૵ं᧖Ὃ

ࠪѴϘᄉጉल὇Ԡሥ൒ጞጉलὈ᤯࣡ʿଡΘဗ੆ᄉǌHBase ࠪ൒ጞጉलథʶཁཁஂ૆ǌHypertable
᝟Ѳڙ 1.0 ྟௐஂ૆൒ጞጉलὋᥦ˶᜵ኍҁࣱ̬௸̎ௐϊ˿ǌ 

Apahce Cassandra ௦᭦ՓѴஜ૵ं֖ጥ᪃/Ϙߚϱᄉʶ˓ຈՋͳǌ߱ ᬶ੆˿ Google Bigtable ˀ

Amazon Dynamo ᄉਆกǌˀ᭦ՓѴஜ૵ंዜͪὋCassandra ᳭ᝢஂ૆۲̅ᛠ᪃ᄉଅ֖ࣿጉलǌ൤

ܰ Cassandra ᤆஂ૆൒ጞጉलǌ 
ၸʶ˓ኤӬΒߔ౎ᝌ᧕ʶʽ Cassandra ࠪ൒ጞጉलᄉஂ૆ǌ;Ժᑞᤆ᝭३ኃ 2 ብᥦ˓

Cassandra ஜ૵ंὋ߱Ӊդ CarDataStore ᪃ቆ֖ᫍ Cars Ѵிǌੇ͂ࡂၸᤇ˓Βߔ౎ᝌ᧕ǌ 
Ўၸ bin ᄫेʽᄉ cassandra ርࣿըҮ Cassandara నҫ٧ὋཨՐၸ CLI ᤋʼ CassandraὋ

 ʽὙݟ

 

౦ណ᣾ኃݟ 2 ብᄉΒߔὋᥦ CarDataStore ःឞࣂፂڙఴڠஜ૵ं˖˿ǌݟ౦෤థὋឯ᫝ឳኃ

2 ብὋࣲ૊᜵ය᝹በݝ᪃ቆ֖ᫍѴிǌ᝹Ꮅ߸੆̾ՐὋ΍ CarDataStore ੆˝ॆґ᪃ቆᫍὙ 

 

ၸʽ᭦ᄉ̽֐ᆷᝢЎґຊҪҁఴڠ Cassandra ᄉஜ૵ᤆڙὙ 
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Ѵி Cars ˖ӉդˏѴὙmake ֖ modelǌ˝˿ଡᰳ૊Ϙಉល make Ѵᄉ஌ညὋԺ̾ڙᥦѴ

ʼѸतʶ˓൒ጞጉलǌၿ̅ѴڙߚࣂὋᭉ᜵νஇ߿˦౎ຊҪጉलǌఝளѴி֖Ѵݟ˦߿ʽὙ 

 

cassandra_secondary_index.txt 

update ڙ̽֐ make ѴʼѸत˿ʶ˓ጉलὋጉलዜۋ௦ KEYSǌCassandra ᄉ˦߿ KEYS ዜۋ

ጉलᤂͪʶ˓ኤӬᄉֺ࣎᪃/Ϙࠪǌ 
ဗڙὋಉល੝థ make Ϙ˝ toyota ᄉஜ૵ǌዜ SQL ឥกݟʽὙ 

 
 

 

cassandra_secondary_index.txt 

в౎ណʶ˓Ὃᤇ൒ၸ model Ϙ˝ prius 3 ͺ˝్͇᣾໙ Cars ஜ૵Ὑ 

 

cassandra_secondary_index.txt 

૊ make ᣾໙෤᫇ᮤὋͭ௦૊ model ᣾໙ܾ᠋˿ǌᤇ௦ځ˝ make ʼథጉलὋᏪ model ʼ

෤థǌੇ͂вណʶ˓ፆՋ˿ make ֖ model ᄉಉលὙ 

 

cassandra_secondary_index.txt 
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ጉलԠၶ஌˿Ὃځ˝ᒯ࠵ʶ˓᣾໙్͇Ӊહ˿ᜁጉलᄉϘǌ 
ᤇ˓ΒߔʿӉહϘ˝ஜᄉѴὋ੝̾෤กࡘᇧܷ̅ǋ̅࠴ኍ᣾໙్͇ǌݟ౦ᄽਆ᜵ѽၸᤇዜ۲

̅ʿኍयᄉಉលὋᥦࡂʿܹᡋᤁ˿ǌځ˝ᄫґ KEYS ጉलᤆ෤థᑞҦஂ૆ᔴډಉលǌݟ౦࠱౎

Cassandra लЙ˿ B ಝὋ੊ዜͪዜۋᄉጉलὋࡂథԺᑞஂ૆᤯᣾ጉलᤈᛠᔴډಉលǌኤᬉᄉ KEYS

ጉलʿᡛ̾ஂ૆ᔴډಉលǌ 

8.6� ᇣ㒧 

ఴብੇ͂ຆЙଉᝦ˿ࠪ MongoDB ஠ುԢФߙൿᤈᛠጉलᄉጹᓫὋࣲ˄˿ᝌ˿ CouchDB ᧖

ᄉᒬҮ᜼ڎጉलǌʁ ˓቉Ѣᄉ˞ᮤ௦ᤇˏ˓ஜ૵ंᦏஂ૆ጉलὋᏪ˄ᤇ̎ጉल֖Сጆۋஜ૵ंᄉ

ጉल˶ኪʿʼܷᄰफ़ऐǌ 
ੇ͂ᤆ˿ᝌ˿ʶ̎ྱ൳ᄉҩᑞὋΒݟ MongoDB ˖ஜጷᄉܲ᧗᪃ጉलὋᤆథ CouchDB ᒬʼ

൒ឳԨ̾౎νஇᄉ੝థ஠ುᄉᒬҮጉलǌ 
ᬓ˿஠ುஜ૵ंᄉጉलὋੇ͂ᤆ˿ᝌ˿ึᛠᄉѴிஜ૵ं Apache Cassandra ᄉጉलᑞҦǌ 
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̂ҫ֖ஜ૵߸ஞবᄉክူ�

ᴀゴݙᆍ 
� ူᝌ ACID ̂ҫᄉ᜵ᮖ 
� ˿ᝌ̂ҫڙѫ࣊यጆፑ˖ᄉःၸ 
� ူᝌ Brewer ᄉ CAP  ူ߿
� ˿ᝌ NoSQL ֵ̖ᄉ̂ҫஂ૆ 
 

ူᝌ NoSQL ˆႌ᧖ᄉ̂ҫ֖ஜ૵߸ஞবὋణݝᄉழय௦ᯪЎڙཿ৘ᄉ RDBMS ဖܑ᧖

᧗ຝᤇ̎ഏএǌʶெतበᡐ۲ఴᄉ̂ҫഏএǋశឥὋв໥ᇧʶ̎ΒߔὋࡂఝࠓ௛ူᝌὋ

ழ˶ൣ௦ڠૌੌὋՎௐᤇ̎̎ג᜺ഴѫ࣊यဖܑ᧖̂ҫԩҁܷڙ NoSQL ܷஉऩॐ˧ܪǌ 
ʿ௦੝థ NoSQL ᝌ᧕߸ܷࠪ᜺ഴѫڙҫ֖ஜ૵߸ஞবʼᦏР̙Վಧᄉ᜹ཁǌ੝̾̂ڙֵ̖

࣊यጆፑᄉ̂ҫ߸ஞবࣸคᄉǋ௾᥅ᄉయభՐὋణݝᤆᑞࡘᇧʶʽྱֵ̖߿ᄉࠃဗழयὋᤇൣ௦

ఴብᛪ᣹˞ᮤᄉழयǌ 
੝̾ᝧੇ͂ဗࡂڙधݼաὋЎ̯ ACID ៀᡐǌ 

9.1� RDBMS ੠ ACID 

ACIDὋѫѾ̼ᛪԓߔব὇AtomicityὈǋʶᒰব὇ConsistencyὈǋᬥሎব὇IsolationὈ֖૆ˣব

὇DurabilityὈὋ߱͂ࣂ௦ஜ૵ंጆፑ̂ҫ߸ஞবణᰳጞѾᄉ᳦᧚ಕэǌൣݟ᎕з੝ఌᇧᄉὋACID
Ӊդʽ᭦ᤇ̎ЮࠓὙ 

� ॳᄤᗻǌʶ˓̂ҫୱͺ᜵˥߸К੆ҩὋ᜵˥߸Кܾ᠋ǌᤇˏ˓࿃খ˧ᫍᄉ͉ʹʿʶᒰᦏ

ʿԺଋԩǌᑞឬ௙൤࡚বᄉʶ˓ЦۋΒߔ௦̯᠌ਖ਼ A ᣀ᠌ҁ᠌ਖ਼ Bǌݟ౦ᭉ᜵ᣀ 100
ᎾЊὋᮋ̯ A ࣐ՁᣀѢ 100 ᎾЊὋвՓ B ᠌ਖ਼ᣀЙ 100 ᎾЊǌ᤾ᣣʼᣀ᠌ୱͺӉહˏ

˓൥ᰠὙ̯ A ੭ᬓ֖Փ B ᣀЙǌԓߔব਒։ᅋὋݟ౦Ѣ̅౼ሗԓ̯ځ A ᣀѢ੆ҩՐୱ

ͺܾ᠋Ὃᥦ˥ஞ˓ୱͺॸᮋٿ໓Ὃୱͺʿ͗Ϣ႐ڙʿʶᒰᄉ࿃খ˖὇ᨐ̯ࣂ A ᣀѢὋͭ

లᣀЙ BὈǌ 
� ϔ㟈ᗻǌʶᒰব਒։ᅋݟ౦ᤊԥ˿ᮔ߿˦ᄉጝో੊᜺ѶὋஜ૵ࡂʿ͗ᜁ૆ˣӐǌݟ౦౼

ᒻ̊Йҁణᤂஞஜǌʶᒰٽʿ͗ଋԩ๎ཁϘὋᬓ᭣ࡂ߱˥ൿឬ߱ԵଋԩஞஜϘὋᥦߙ˓

ব֖ԓߔবࠓ௛ຈ๵ǌRDBMS ˖ʶᒰব᤯࣡ˀ׬ʶጝోǋஜ૵ዜۋᰍ᝼֖लၸ߸ஞবᄰ

㽕�

ኃ9 ብ�
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Сǌڙᣖܷᄉःၸڣ௿˖ὋʶᒰবԺᑞᤆ͗Ӊդఝܬఽᄉஜ૵᜺ѶὋͭ௦ڙᤇಧᄉৰх

ʽὋ፤એʶᒰবᄉ͉ҫ˞᜵ᤆ௦႐ፋ˿ःၸርࣿǌ 
� 䱨⾏ᗻǌᬥሎবˀஜ૵ᄉࣲԦ᝺᫇థСǌݟ౦ˏ˓࿗በᄉᤈር੊ጲርୱͺՎʶ˓ஜ૵ᬶὋ

߱͂థԺᑞ͗ॕֽҁࠪழǌ಩૵ʿՎᄉᭉයὋˏ˓ᤈር੊ጲርԺ̾ᜁᬥሎध౎ǌˠ˓Β

Ὃϛ᝹థˏ˓ᤈርߔ X ֖ Y νஇߙൿ V ᄉϘὋФѹݼϘ˝ V0ǌX ឳԨ V0 ࣲ˄ਆ࠱Фν

இ˝ V1Ὃͭ௦߱ڙࡂ߸੆ఝளґ Y ˶ឳԨ˿ V0 ࣲఝள˝ V2ǌဗॆڙ X ᜵зЙ V1 ௐԦ

ဗѹݼϘࣂፂఝள˿ǌݟ౦ʿଌ҃ὋX ͗᜷з Y ѷзЙᄉளϘὋᤇԺᑞʿ௦ੇ͂ਆ᜵ᄉǌ

ڎ 9-1 ǌᬥሎবᆷγᑞᥗБᤇሗᅷᄳǌʿߔଠᤗ˿ᤇ˓Βڠ៵् ՎᄉᬥሎጞѾ֖ን႔ڙ࠱

ʽʶᓫ᫧᧕ǌ 

 

�ڎ 9-1 

� ᣕЙᗻǌ૆ˣব਒։ᅋʶெ̂ҫୱͺᜁᆷᝢ˿Ὃ߱ࡂʶ͗߿३ҁγ᝼ǌ΍૆ˣবᥒԩ᠎

Ⴀᄉ௦ʽѴৰхὙࠆਖ਼ቪርࣿஅҁ˿̂ҫୱͺ੆ҩᄉᆷᝢὋͭ௦ጆፑ஋ᬩݰᆽ˿ஜ૵ᜁ

૆ˣӐҁߚϱ˖ǌRDBMS ᤯࣡፤એʶ˓̂ҫ௅ংǌ̂ҫԵథڙзЙ̂ҫ௅ংՐ੥͗ᜁᆷ

ᝢǌݟ౦ڙᆷᝢ߸੆Րǋஜ૵૆ˣӐґԦၶ˿ጆፑ஋ᬩὋ͗ࡂѽၸ̂ҫ௅ংՎ൥૆ˣӐ

 ҁʶᒰ࿃খ˖ǌٿФࣛ࠱ϱὋߚ
ڙ RDBMS ˖ὋACID γ᝼३ҁ˿ࣸคᄉᝢԺǌॡܲௐϊὋ΍ၸ RDBMS ᄉःၸርࣿಳ౵֖

ᎃርឥᝒណઁڎ ACID ੽ឲੰࡘҁஞ˓ःၸ˖ǌݟ౦ஞ˓ಖ὇Ԁஜ૵ं֖ःၸὈ᯾႐ڙӬԻనҫ

٧੊Ӭ˓ᓫཁʼὋᥦॆཨ෤᫇ᮤὋͭ௦ʶெѫ࣊ҁܲ˓ᓫཁʼὋ߱ࡂधݼ૥ᜱ᜸ᐟ˿ǌ 
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䱨⾏㑻߿੠䱨⾏ㄪ⬹ 

ːಪᄉᬥሎጞѾ͗ᄯଋॕֽࣲԦবὋځ൤Ὃ˝˿Љ᝴ࣲԦࡂူܪ᜵உࠪࠔᬥሎবᄉ᜵යǌ

ISO/ANSI SQL ಕэٽ˿˦߿˓ᬥሎጞѾὋᤇٽ˓ጞѾѫѾଡΘຑᤈुܘᄉᬥሎὋ߱͂௦Ὑ 
� ల૾ాឳԨ 
� ૾ాឳԨ 
� Ժ᧗ܬឳԨ 
� ԺࣿѴӐ 
ᬓ൤˧ܰὋ௃ᬥሎጞѾ੊Ꮷឬ߸Кຈ˼Ժ̾ᄹͺኃ̊ጞǌᬥሎጞѾԺ̾ၸΒߔᝌ᧕ຌഁὋ੝

ʶ˓ኤӬᄉஜ૵ᬶՋ὇੊Ꮷڙߚǌϛ᝹ߔᤇ᧖ੇ͗ˠ˓Βڙ̾ RDBMS ˆႌ᧖ᄉᛪὈὋݟᛪ 9-1
੝ᇧǌ 

㸼9-1� ⫼Ѣ⧚㾷䱨⾏㑻߿ⱘḋ՟᭄᥂ 

ᷛ� � 䆚  ྦྷ� � ৡ  㘠� � Ϯ ᠔೼ഄ˄ජᏖ˅  
1 James Joyce  Author  New York  
2 Hari Krishna  Developer  San Francisco  
3 Eric Chen  Entrepreneur  Boston  

 
ဗڙὋϛ᝹థˏ˓࿗በᄉ̂ҫὙ̂ҫ 1 ֖̂ҫ 2ὋࣲԦୱͺᤇ˓ஜ૵ᬶὋᮊࣿݟʽǌ 
(1) ̂ҫ 1 ឳԨᬶՋ˖ᄉ੝థʻ్ஜ૵ǌ 
(2) ̂ ҫ 2 ឳԨ ID ˝ 2 ᄉ᝭ेὋఝளФ Location(City)࡚ব“San Francisco” ̋ “San Jose”ǌʿ᣾

߱ᤆ෤థଡ̓νஇǌ 
(3) ̂ҫ 1 ᧗ឳᬶՋ˖੝థʻ్᝭ेǌ 
(4) ̂ҫ 2 ໓൥ᰠٿ 2 ˖ᄉ੝థఝளǌ 
ᬣᅋᬥሎጞѾᄉʿՎὋፆ౦͗థ੝ʿՎǌݟ౦ᬥሎጞѾ௦ల૾ాឳԨὋᥦ˥ڙኃ 3 ൥᧖Ὃ̂

ҫ 1 ͗ᄹ᜸ᜁ̂ҫ 2 ఝளͭలଡ̓ᄉνஇ὇ኃ 2 ൥Ὀǌҁ˿ኃ 4 ൥Ὃᤇ̎లଡ̓ᄉνஇ͗ᜁٿ໓Ὃ

ᤇಧᄉឳᜁሥ˝ᑥឳǌݟ౦ᬥሎጞѾఝːಪʶ̎Ὃ᝹Ꮅ˝ʽʶ˓ጞѾὙ૾ాឳԨὋᥦ˥ኃ 3 ൥᧖

̂ҫ 1 ᧗ឳஜ૵ௐࡂʿ͗ᄹҁలଡ̓ᄉνஇǌ 
ဗ̓ڙ૰൥ᰠ 3 ֖ 4ὋᏪ˄ϛ᝹̂ҫ 2 ଡ̓˿ఝளὋᥦ˥ளᄉ൥ᰠࣿѴݟʽǌ 
(1) ̂ҫ 1 ឳԨᬶՋ˖ᄉ੝థ 3 ్ஜ૵ǌ 
(2) ̂ҫ 2 ឳԨ ID ˝ 2 ᄉ᝭ेࣲఝளФ Location(City)࡚বþSan Franciscoÿ˝þSan JoseÿὋ

ʿ᣾߱ᤆ෤థଡ̓νஇǌ 
(3) ̂ҫ 2 ଡ̓ኃ 2 ൥ᄉఝளǌ 
(4) ̂ҫ 1 ᧗ឳᬶՋ˖ᄉ੝థ 3 ్ஜ૵ǌ 
ల૾ాឳԨጞѾʿԩνஇ൥ᰠᄉॕֽǌᤇ˓ጞѾЉ᝴ᑥឳὋځ൤ॡ௙௬ឳԨࣂଡ̓ᄉఝள

ʿ͗᥄ҁ͉ʹ᫇ᮤǌ૾ాឳԨࡂథ੝ʿՎ˿ǌځ˝ኃ 3 ൥᧖νஇଡ̓˿Ὃ੝̾ڙኃ 4 ൥᧖̂ҫ 1
ឳԨҁ˿ఝளՐᄉஜ૵ǌ̯ኃ 1 ൥֖ኃ 4 ൥ឳԨҁ˿ʿʶಧᄉϘὋ੝̾ᤇ௦ʶ˓ʿԺ᧗ܬឳԨ
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ᄉΒߔǌ 
ॆᬥሎጞѾଡᰳҁԺ᧗ܬឳԨௐὋኃ 1 ൥֖ኃ 4 ൥ឳԨҁᄉϘࡂʶಧ˿ǌԀˏ˓̂ҫࣲᛠܪ

ူௐὋ̂ҫ 1 ˀ̂ҫ 2 ଡ̓ᄉఝளᜁᬥሎध౎ǌࡉክڙᤇ˓ጞѾʼԺ᧗ܬឳ௦థγ᝼ᄉὋͭ௦ଢ

Й֖ѺᬓᄰС᝭े̮థԺᑞԦၶǌᤇ͗࠭ᒰڙʶጆѴឳԨ˖Ὃஜ૵ᮉௐᏪӉહڙЮὋௐᏪଅᬓڙ

ܰὋᤇʶဗ៵ሥ˝ࣵ៵ឳǌʽ᭦ᤇ˓ᮊࣿᄉ൥ᰠ໥ᇧ˿ʶ˓ࣵ៵ឳᄉΒߔǌ 
(1) ̂ҫ 1 ੯ᛠʶ˓ᔴډಉលὋឯය id ڙ 1 ֖ 5 ˧ᫍ὇Ӊહ 1 ֖ 5Ὀᄉ੝థஜ૵ᮉǌځ˝ᬶ

Ջ᧖ԓ౎థʻ్᝭े˄ᦏ໗ᡛ్͇Ὃ੝̾੝థᤇʻ్᝭ेᦏͺ˝ፆ౦ᤄٿǌ 
(2) ̂ ҫ 2ଋᅋଢЙʶ్ள᝭ेὙ{Id = 4, Name = 'Jane Watson', Occupation = 'Chef', 

Location (City) = 'Atlanta'}ǌ 
(3) ̂ҫ 2 ଡ̓൥ᰠ 2 ˖ଢЙᄉஜ૵ǌ 
(4) ̂ҫ 1 ᧗ளᤁᛠኃ 1 ൥ᄉᔴډಉលǌ 
ဗڙὋᬣᅋᬥሎጞѾ᝹Ꮅ˝Ժ᧗ܬឳԨὋ൥ᰠ 1 ֖൥ᰠ 4 ᤄٿፋ̂ҫ 1 ᄉஜ૵ᬶࣲʿʶಧǌ

൥ᰠڙ 4 ˖Ὃᬓԓ౎ᄉʻ్᝭ेܰὋᤆᑞᄹҁ id ˝ 4 ᄉ᝭ेǌ˝˿ᥗБࣵ៵ឳὋᭉ᜵˝ឳஶҪ

ᔴࣲᩙډ΍ၸణᰳጞѾᄉᬥሎὙԺࣿѴӐǌԺࣿѴӐ਒։ᅋᮊࣿူܪὋ੊Ꮷឬ˘ᛠᄉ̂ҫူܪὋ

ඇڙဗᄉǌᤇ̎ஜ૵ंࠃʶ̎ஜ૵ं᧖ὋԺࣿѴӐᬥሎ௦᤯᣾ঋཱ౎ڙ൤ǌݟ᭣঳௦ࣲࠃ̂ͭ

˓̂ҫधݼௐ˝̂ҫଡΘʶ˓ঋཱὋཨՐԵЉ᝴ᥦ̎ᒬѸतঋཱ̾౎෤థԦၶ͉ʹஇԪᄉ̂ҫ

ᤈᛠଡ̓ǌ 
΍ၸఝᰳᄉᬥሎጞѾܷ͗ܘᯘ൪὇starvationὈ֖൪ᩙᄉԺᑞবǌʶ˓̂ҫᩙͰ˿Ф̴̂ҫ᜵

΍ၸᄉᠪຸௐ͗Ԧၶᯘ൪ὋᏪˏ˓ࣲԦ̂ҫᄰ̈ኍय़ࠪழ᧕உᠪຸௐ͗Ԧၶ൪ᩙǌ 
߸ᮎٿ ACID ̂ҫ֖ᬥሎጞѾᄉഏএὋဗڙԺ̾धݼଉᝦᰳڙʹݟऎѫ࣊यጆፑ᧖ᤁၸᤇ̎

ਆก˿ǌ 

9.2� Ꮧᓣߚ ACID ㋏㒳 

᜵ူᝌ ACID ௦ՠ᤟ၸ̅ѫ࣊यጆፑὋᯪЎ᜵˿ᝌѫ࣊यጆፑᄉՉሗ࡚বὋᄹᄹ ACID ࠪ߱

͂థֽॕ̎גǌ 
ѫ࣊यጆፑథՉሗʿՎᄉ्࿃ǋ्ܷ֖࠴यὋͭ௦߱͂ᦏХܫі˓Цྱۋड़Ὃࣲ˄˶᭦˙ᄰ

ͪᄉܬఽব᫇ᮤǌᬣᅋѫ࣊यጆፑᤩຑࡘࣲܷͨܘѢԜὋܬఽবᄉૌੌఝ˝቉Ѣǌʿൢݟ൤Ὃݟ

౦ጆፑᭉ᜵ଡΘᰳԺၸবὋᥦ˥ૌੌ͗੆υܘҪǌੇ͂Ў̯۲ఴᄉৰхधݼὋڎݟ 9-2 ੝ᇧǌ 
ˏ˓ःၸርࣿὋඇ˓ᦏᤋᅋʶ˓ஜ૵ंὋ੝థٽᦉѫՉᒬᤁᛠڙӬ࿗ᄉ఺٧ʼǌԀΦ௦ᤇ˥

ኤӬᄉৰхὋଡΘ ACID γ᝼ᄉૌੌ˶᭣Վ࠴Ժǌڙѫ࣊यጆፑ˖ὋACID ԓѶ௦ڙ open XA Ө

͗੝ူ߿ݕএᄉ۲ᆨʼ΍ၸᄉὋ߱ ᜵ය΍ၸ̂ҫክူ٧੊Өុ٧౎ክူѫ࣊ܲڙ˓̂ҫᠪຸʼᄉ

̂ҫǌԀ΍థ˖ܼӨុ٧Ὃࠃဗᡴஜ૵ंᄉᬥሎ˶౜Фڇᬱǌᤇ௦ځ˝ʿՎஜ૵ंଡΘᄉᬥሎγ

᝼ʿՎǌឰݟˏ᫼ൿᩙ὇੊ФԪሗὋुːಪˏ᫼ൿᩙὋSS2PLὈ֖ˏ᫼ൿଡ̓ኍʶ̎੾శథү̅

ሮॱஇؒৰхǌͭ௦ᤇ̎੾శ͗࠭ᒰୱͺ᫽܊Ὃॆ̂ҫᤆڙᤁᛠὋஜ૵ൣ̯ڙʶ˓ʶᒰব࿃খՓ

Բʶ˓᣺ሧௐὋᤆ͗᫽ᆽᦉѫጆፑԺၸǌ̂᫁ڙҫ᧖Ὃ۲̅ XA ᄉѫ࣊य̂ҫࡂʿክၸ˿Ὃځ˝
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᫁య᫽܊ᠪຸ᝺᫇௦ʿѬࠃᬄᄉǌःၸᛩϩୱͺኍఢ̼ን႔ᑞࣞүࠃဗ᫁ௐᫍѫ࣊य̂ҫ˖ᄉ̂

ҫবγᄽऎǌ 

 

�ڎ 9-2 

ˏ᫼ൿᩙ὇Two-phase lockingὋ2PLὈ௦ѫ࣊य̂ҫᩙᄉʶሗὋᩙԵڙኃ

ʶ᫼ൿᖌԨ὇Ꮺʿ᧕உὈὋԵڙኃ̃᫼ൿ᧕உ὇ᏪʿᖌԨὈǌ 
SS2PL ௦ʶሗሥ˝ commitment ordering ᄉ੾శᄉྱΒǌఝܲᄰСЮࠓឯԟ

᫝ Yoav Raz (1992)ᄉᆐቂ᝶஠“The Principle of Commitment Ordering, or 
Guaranteeing Serializability in a Heterogeneous Environment of Multiple 
Autonomous Resource Managers Using Atomic Commitment”὇www.vldb.org/ 
conf/1992/P292.PDFὈ, Proceedings of the Eighteenth International Conference on 
Very Large Data Bases (VLDB), pp. 292-312, Vancouver, Canada, 1992 ࣱ 8 త, 
ISBN 1-55860-151-1 ὇ᤆథ DEC-TR 841, Digital Equipment Corporation, 1990
ࣱ 11 తὈǌ 

ˏ᫼ൿଡ̓὇2PCὈ௦ᤇಧʶሗ੾శὋኃʶ᫼ൿ᧖̂ҫӨុ٧֖੝థ๗Ԣ

ᄉ̂ҫࠪ៵ᤈᛠᆷᝢὋᏪՐኃ̃᫼ൿ᧖ࠪඇ˓ࠪ៵ࠃᬄԦᤞଡ̓ឯයǌᤇ˥ϡ

᤯࣡ᑞᥗБᦉѫܾ᠋Ὃځ˝ଡ̓у቉ڙኃʶ᫼ൿ᧖ࡂԺ̾ᜁԦဗǌ 

᫁̂ҫ˖ᠪຸʿԺၸᄉૌੌᰳڙԺၸڣ௿᧖˶͗ѢဗǌࠪᠪຸʿԺၸ੊ᆀᎤᄉࠓॼऎᡔ࠴Ὃ

ᤇ˓᫇ᮤࡂᡔ቉Ѣǌ 
᜵ਆʶᒰڠǋథ్ူڠᝌфڙѫ࣊यጆፑ˖ࠃဗዜ ACID γ᝼ᄉᬱᮤὋࡂᭉ᜵ူᝌʽ᭦ʻ˓

 ԩॕֽǌʹݟ˖ѫ࣊यጆፑڙገځ
� ʶᒰব὇ConsistencyὈ 
� Ժၸব὇AvailabilityὈ 
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1 

2 

3 

4 

5 

17 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

� ѫӜࠓॼব὇Partition ToleranceὈ 
ʶᒰবǋԺၸবǋѫӜࠓॼব὇CAPὈ௦ Brewer ੽ᣑᅋࠪᤇʶ̼ူ߿ᄉʻܷஂಎὋឞူ߿

ឬὋBrewerڠѫ࣊यጆፑ̂ҫ߸ஞবᄉধጉǌኤӬࡘԺੰۋܷ Ὀࡘᝢ˝ѫ࣊य὇੊ᏧശՓੰူ߿

ᄉጆፑʿԺᑞՎௐࠃဗ੝థᤇʻ˓ྱব὇ʶᒰবǋԺၸবǋѫӜࠓॼবὈǌጆፑॸᮋͺѢాᛥὋ

ᒯྯྲ࠵ʶಧ̾੆КФ̴ˏಧǌʿ᣾ڙᝦ᝶ాᛥ˧ґὋॡ᧗᜵ᄉʶཁ௦ᯪЎ˿ᝌᤇʻ˓ځገᄉ

դ˦ǌ 

9.2.1� ϔ㟈ᗻ 

ʶᒰব߿˦ʿ௦᭣࣡௙ᆷὋڙ CAP ᄉʼʽ஠᧖߱਒ૈԓߔব֖ᬥሎবǌʶᒰব਒։ᅋʶᒰ

ᄉឳзὋᤇಧࣲԦୱͺᑞᄹҁՎಧᄉథ஌ࣲ˄ʶᒰᄉஜ૵࿃খὋԀᒯ࠵෤థ᣾ௐᄉஜ૵ǌ 
ڙ ACID ᧖Ὃʶᒰব὇CὈૈ෤థ໗ᡛጝోᄉஜ૵ʿ͗ᜁ૆ˣӐǌᤇ֖ CAP ᧖ᄉʶᒰবʿ

ʶಧǌ 
Brewer ௦ူ߿ Eric Brewer ଍ူѢ౎ᄉὋ2000 ࣱͺ˝ ACM Symposium on the Principles of 

Distributed Computing (PODC) ˖ᄉ˞ᮤ໥ᝮၿ̴̝ᒬଡѢ὇ www.cs.berkeley.edu/~brewer/ 
cs262b-2004/PODC-keynote.pdfὈǌBrewer థС CAP ᄉਆก௦̴ڙ UC Berkeley ֖ Inktomi ͺᄉࢹ

ʶᦉѫǌ2002 ࣱὋSeth Gilbert ֖ Nancy Lynch ᝼௙˿ Brewer ᄉ଍᝶Ὃᒬ൤߱ᜁሥ˝ Brewer ူ߿

὇థௐሥ˝ Brewer CAPူ߿Ὀǌڙ Gilbert֖ Lynchᄉ᝼௙᧖Ὃʁ ᒰবᜁᄹͺԓߔবǌGilbert֖ Lynch
ᄉ᝼௙Ժ̾ࣂڙԦᛪ᝶஠þBrewer’s Conjecture and the Feasibility of Consistent, Available, 
Partition-Tolerant Web Servicesÿ˖੼ҁǌ᜵ᖌԨᤇኼ᝶஠Ժ̾᝺᫇Ὑhttp://theory.lcs.mit.edu/tds/ 
papers/Gilbert/Brewer6.psǌ 

Ӭ˓ᓫཁʼὋʶᒰবԺ̾ၸஜ૵ंᄉڙ ACID ឥ˦ࠃဗὋͭ௦ॆጆፑശՓੰࡘѢԜὋԪ੆ѫ

࣊य̾ՐὋ̂ৰࡂԪ३ܬఽܲ˿ǌ 

9.2.2� ৃ⫼ᗻ 

Ժၸব਒։ᅋጆፑڙᭉ᜵ௐԺ̾ଡΘనҫǌͺ˝଍᝶Ὃݟ౦ʶ˓ጆፑॡ঄ǋ௃ก෣᤯Ὃ੊Ꮷ

᝺᫇ௐ෤థֽःὋѶᜁᝢ˝௦ʿԺၸᄉǌథ̠̎ὋྱѾ௦ᥦ̎ណڎԥ᯶ CAP ԢФ᧗᜵বᄉူ߿

̠Ὃ́᝶ឬథᣏॱढᤌ੊᫽̮܊ኪ३ʼԺၸǌʿ᣾ڙ CAP ᭉڙ᧖෤థ͉ʹդዹὋԵ᜵ጆፑ˦߿

᜵ௐʿᑞనҫឯයὋ߱ࡂ௦ʿԺၸᄉǌ 
ᤇ˶ࡂ௦ឬὋ᝴ܲःၸርࣿᦏԺ̾ڙԺၸবʼϡݯӨὋᤇ௦ʶ˓Ժᤤᄉాᛥᤤᮉǌ 

9.2.3�  ऎᆍᖡᗻߚ

ࣲᛠ֖ူܪശՓੰࣂࡘፂᜁ᝼௙௦ᛠ˧థ஌ᄉழกὋᏪ˄ൣڙᤩຑᜁ᧓ጩ˝Ժੰࡘব֖ᰳব

ᑞ᝟ኪᄉഴۋὋˀ ˧ࠪበᄉ௦Փʼੰ֖ࡘౝतܷ᜺ഴᡓጞ᝟ኪ఺ǌ᣾Ԝᄉіࣱࣂፂᛪ௙Ὃܷ ܲஜৰ

хʽὋत᝹ʶͳӐᄉۋࢼ᝟ኪ఺௄੆ఴᰳ௔ԠʿѬࠃᬄǌຊҪܷ᧙׷ၸᆵ͇ӬЊҁᬶᏅ˖Ὃ΍߱͂

ӨՎࢹͺ੥௦ఝХ੆ఴǋኪก֖ᠪຸ஌ညᄉᰳ஌ᝌфழ಴ǌ̇᝟ኪᄉ๘ဗൣ௦ᤇʶ̂ࠃᄉ᝼௙ǌ 
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᫝ឳʽ஠ᄉᬃซಜԺ̾˿ᝌˏሗʿՎੰࡘን႔˧ᫍᄉాᛥǌ 
ѢဗᩱឧǌCAP͗࠶ѫӜ֖ᬶᏅ˖ϥ˿߿ซࡂᄉ᥊ᡸὋࡘᤤસ˿ശՓੰ˝ځ ᄉኃʻ಩ஂಎڙ

̅ѫӜࠓॼবὋ੊Ꮷឬࠓᩱবǌ૰ԱពឬὋѫӜࠓॼবᛥ᧙˿ጆፑڙᦉѫ੆տʿԺၸৰхʽፘ፝

ଡΘనҫᄉᑞҦǌ 

ൖⳈᠽሩⱘᣥ៬ϢߚᏗᓣ䅵ㅫⱘ䈀䇃 

᣾ԜὋ͛ፑᤤસఝϟݝʶᒰবὋځ൤ʶᄯ̾౎ጆፑ౵ౝ࣍͂͗ᥗधശՓੰࡘὋᏪᤤસՓʼ

਒։ᅋᭉ᜵ఝܷఝुᄉ఺٧ǌॡܲৰхʽ઴థఝܷఝुᄉ఺٧ᦏࡘᄯੰۆ੊ᏧࡘǌՓʼੰࡘੰ

෤᫇ᮤὋͭ˶࣡࣡Хథ̾ʽྱཁǌ  
� ॖ ଚձ䌪ǌࣲ ʿ௦ඇ˓̠ᦏ҃ᤴुܷᄉ఺٧ὋᏪुܷ఺٧ᄉ҃ᤴᏧ͂࣡࣡Ιᠺ˃థ੾శὋ 

           ̾ଡΘ;੝ᭉ᜵ᄉҦ᧙֖஌ညǌᤇ࠭ࡂᒰԇ׷ΙᠺᄉԺᑞবǌԇ׷Ιᠺఴᢵࣲʿ௦͇ڭ 
           ̂Ὃᒯ࠵ʿϷ߱࣡ᜁឬ੆ᄉᥦಧǌࣱܲ౎Ὃ᝴ܲःၸርࣿ੆ҩڠౝतѢ౎Ὃࣲᤁᛠڙ˃ 
           థ੾శ˧ʼǌཨᏪ߱ᆷࠃᬌ҃˿;ᄉᤤસὋᏪ˄༦าব˶ඊधஉᄉࠪ੣ఝࢿǌ 

� ᳈催៤ᴀǌुܷᄉ఺٧᤯࣡ඊʶᓉ׷ˉᆵ͇᠛ॡܲǌ 
� ᭄᥂๲䭓Ϟ䰤ǌुܷᄉ఺٧ᑞʶᄯࢹͺὋᄯᒯஜ૵᫁ܘҁ܌໗˝ൢǌҁᥦௐὋᬓ˿૰ʼ 

           ఝܷᄉ఺٧Ὃ੊ᏧശՓੰࡘὋ෤థФ̴ᤤસǌвܷᄉ఺٧Ὃ੽ᣑᄉஜ૵᧙̾Ԣ੯ᛠᄉܪ 
           ူஜ᧙˶థᬌऎǌ὇ဗࠃၶา˖Ὃڃ᫲ඊ˓̠ᡓጞᔭ᬴ఝݝὀὈ 

� ᦤࠡ䜡㕂ǌ᝴ܲःၸርࣿڙѷधݼᄉௐϊᦏʿ͗਒ខҁణጻ᜺ഴథܷܲǌݟ౦ᤤસۆᄯ 
 ఽὋܬᬱڇবᭉය౜Фࡘᭉ᜵˝ܷ᜺ഴଡґϡ੩ኪǌᮔ֖ͤ᜺Ѳੰࡂን႔Ὃࡘੰ˝ͺࡘੰ           
 ʶᓉᬱ̾ᮔ฽ǌ᫁ܘ΍ၸ᧙ǋஜ૵֖̓௛ᄉ˝ځ           

᧜̅ۆᄯੰࡘ੝ࣛ౎ᄉૌੌὋڙᤂіࣱ᧖පࣰੰࡘᤩຑ੆˝ੰࡘን႔˧ᤤǌපࣰੰࡘ਒։

ᅋጆፑѫ࣊ܲڙԻ᝟ኪ఺੊ᓫཁʼὋФ˖ඇ˓ᓫཁԺ̾௦౼ሗቿՋ੆ఴ஌ᄝᄉ׷ၸ఺٧ǌ͉ ʹ

ѫ࣊ܲڙ˓ᓫཁʼᄉ̂ྫྷᦏ᜵ԩҁѫ࣊य᝟ኪ˧២ᄉॕֽǌ̔ ᭦௦ʶ˓ѴᛪὋФ˖ѴѢ˿ʶጆ

Ѵڙѫ࣊यጆፑᐿ௿ʽὋधԦᏧ࣡ᝢ˝௦ူ੝ॆཨὋͭԠ࣡࣡ʿ੆በᄉϛ᝹ǌ 
� Ꭹፎ௦Ժ᭤ᄉǌ 
� ढᤌ˝ 0ǌ 
 ௦௃ᬌᄉǌࠔࣛ �
� Ꭹፎ௦߶Кᄉǌ 
� ન੧ʿ͗ԦၶԪӐǌ 
� Եథʶ˓ክူտǌ 
� ͛ᣤ੆ఴ˝ 0ǌ 
� Ꭹፎᦏ௦Վዜۋᄉǌ 
ѫ࣊य᝟ኪ˧២ॅҩ̅ Sum Microsystems὇ဗڙ௦ Oracle ᄉʶᦉѫὈǌPeter Deutsch ଡѢ

˿Ѵᛪ˖ణѹᄉʸᮉǌBill JoyǋTom Lyon ֖ James Gosling ˶ࠪᤇ˓ѴᛪͺѢ˿᠇࿸ǌ˿ᝌఝ

ܲథС២᝶ᄉЮࠓឯ᝺᫇Ὑhttp://blogs.oracle.com/jag/resource/Fallacies.htmlǌ 
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9.3� 㓈ᣕ CAP 

Brewer ॼব௦ʿԺᑞࠓဗʶᒰবǋԺၸব֖ѫӜࠃѫ࣊यጆፑ᧖Վௐۋܷ˓ʶڙѢὋૈူ߿

ᄉǌ;Ժ̾὇Ꮺ˄ःឞὈឳឳ Gilbert ֖ Lynch ᄉ᝼௙Ὃ̾ຆЙူᝌݟʹ̾Ԣ˝ʹ Brewer ௦ൣᆷ

ᄉǌʿ᣾˝˿ঋᤳᄯ᜹ڠ໥ᇧὋੇၸʶ˓ኤӬᄉΒߔ౎ᝌ᧕ʶʽನॶഏএὋᤇ˓Βߔၸˏ˓ڎ௬

ᇧὙڎ 9-3 ڎ֖ 9-4ǌ 

 

ڎ 9-3 

 

�ڎ 9-4 
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ڎ 9-3 ֖ 9-4 ௬ᇧ˿ʶ˓ᬶᏅጆፑᄉˏ˓ᓫཁὋᤈር A ֖ B ѫѾ̯ X ֖ X'ᖌԨஜ૵ǌX ֖

X'௦҃ܬᄉஜ૵ߚϱ὇੊ፆౝὈὋγߚᅋᄰՎஜ૵ᄉҝఴǌA з X Ꮺ B ឳ X'ǌX ֖ X'ᄰ̈Վ൥ǌ

V ௦ߚϱڙ X ֖ X'ʼᄉ్ᄫ੊ࠪ៵ǌV ᄉѹݼϘ௦ v0ǌڎ 9-3 ὋAߔᇧ˿ʶ˓੆ҩᄉΒࡘ з v1
ҁ V὇ఝளФѹݼϘ v0ὈὋv1 ̯ X Վ൥ҁ X'ὋཨՐ B ̯ X'ឳԨ V Ϙ v1ǌڎ 9-4 ᠋ܾ˓ᇧ˿ʶࡘ

ᄉΒߔὋA з v1 ҁ V Ꮺ B ឳ V ϘὋͭ ௦ X ֖ X'˧ᫍᄉՎ൥ܾ᠋˿Ὃځ൤ B ឳҁᄉϘˀణளᄉ V
ϘࣲʿʶᒰǌB ̮ཨឳҁ v0ὋͭణளϘ௦ v1ǌ 

౦᜵ᆷγݟ B ঳ᑞឳҁൣᆷᄉϘὋࡂᭉ᜵ᆷγ̯ X Վ൥҃ܬ v1 ҁ X'ǌ૰ԱពឬὋ̾ʽᤇˏ

˓ୱͺὙ(1)A ఝள X ˖ V Ϙ v0 ˝ v1὚(2)V ᄉఝளϘ὇Ԁ v1Ὀᜁ̯ X ҁ҃ܬ X'Ὃॸᮋ̅ܪʶ˓

̂ҫ˖Ὃଠᤗ᜸ڎ 9-5ǌᤇ˓᝹Ꮅ͗γ᝼ѫ࣊य̂ҫᄉԓߔবὋͭ͗ॕֽढᤌ֖Ժၸবǌݟ౦

ڎ 9-4 ᄉܾ᠋ѢဗὋᠪຸ͗ᜁ᫽܊ὋᄯᒯᎩፎুܬ˄̯ X ҁ X'ᄉ҃ܬ߸੆˝ൢǌ 

 

�ڎ 9-5 
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16 

౦ݟ X ֖ X'˧ᫍᄉஜ૵҃ܬ௦ऩ൥ᄉὋᥦࡂ෤Ҩกᅻ᥊߱Ԧၶᄉэᆷௐᫍǌݟ౦ʿᑞᅻ᥊

͇̂ԦၶᄉэᆷௐᫍὋॡ௙௬˶௃̯γ᝼͇̂Ԧၶ˿Ὃᬓ᭣௬यࠬ੼Рខ੊ᆷᝢǌݟ౦ᭉ᜵ኍय़

Рខ੊ᆷᝢὋᥦऩ൥ୱͺࠪढᤌ੊Ժၸবᄉॕֽ֖Վ൥ୱͺࡂ෤ܹܷӜѾǌ੝̾௃᝶ʹሗழयὋ

Ե᜵ጆፑ௦ѫ࣊यᄉὋ˄ᩱឧ͗ԦၶὋࡂᭉ᜵௙ᄆஜ૵ʶᒰবǋጆፑԺၸব֖ѫӜࠓॼব˧ᫍᄉ

ాᛥὋᤤસˏᮉఝ᧗᜵ᄉὋࣲځ൤ᝧኃʻᮉͺѢݯӨǌ 
ʽ᭦௦Ժᑞᄉᤤસǌ 
� ᤤᮉ 1ὙݯӨԺၸবὋᤤસʶᒰব֖ѫӜࠓॼবǌ 
� ᤤᮉ 2ὙݯӨѫӜࠓॼবὋᤤસʶᒰব֖Ժၸবǌ 
� ᤤᮉ 3ὙݯӨʶᒰবὋͭጆፑ঳௦ԺၸᄉὋᏪ˄ʿԩФ˖ʶᦉѫᜁѫӜᄉॕֽǌ 
͛ፑ RDBMS ᄉৰхʽᤤસ˿ᤤᮉࡘശՓੰڙ 1ǌᤇሗৰхʽὋԺၸব͗ԩҁ᝴ܲځገᄉॕ

ֽὋФ˖Ӊહʽ᭦ᤇ̎ǌ 
� Ꭹፎढᤌᤴ੆ढᤌǌ 
� ᤯ζၪᮘǌ 
� ᠪຸʿᡛǌ 
� ᆵ͇ᩱឧलԦѫӜǌ 

9.3.1� ཹणৃ⫼ᗻ 

౜ቪৰхʽὋᓫཁܾ᠋Րஞ˓ጆፑԺᑞ͗߸КʿԺၸὋᄯᒯᓫཁুࣲܬ˄ጆፑুܬҁʶᒰᄉ

࿃খǌᙉཨʿԺၸᄹͪ᭣࣡ʿѽ̅ˉҫᄉढ፝বὋͭథௐᤇ௦׬ʶᄉᤤસǌ᜵˥ஜ૵̅ܪʶᒰ࿃

খὋ᜵˥̂ҫܾ᠋ǌᤇ௦Цۋᄉ᧚ᨐ֖ௐᫍஏਕ̂ҫὋܾ ᠋ৰхʽᄉᛩϩ̂ҫ௦߸К௃กଋԩᄉὋ

੊Ꮷ᜵੽ઝ᭣࣡ᰳᄉ੆ఴǌˏ ˓᠌ਖ਼ᣀ᠌ᄉፂЦ಴Β࣡ͺ˝ᤇዜၸΒᜁलၸǌʿ ᣾ڙဗࠃၶา˖Ὃ

ࠪᤇሗ౜ቪৰхὋᩏᛠథௐ˶͗᧓ၸʶ̎ࠔౚᄉఢ̼ழ಴ὋሮՐᝦ᝶िʶᒰবௐ͗ଡҁǌ 
ॡܲৰхʽὋጆፑ὇Ӊહᥦ̎۲̅ RDBMS ᄉὈஂ૆͊ܫǋঋᤳ֖҃ܬᩱឧুܬǌᤇ਒։ᅋ

ጆፑڙॡᆀᄉʶൿௐᫍ᧖Ժᑞᤆ͗̅ܪʿԺၸ࿃খǌܷ ᦉѫৰхʽὋᣏॱᄉʿԺၸࣲʿ௦༪ᬱব

ᄉὋځ൤ᤇ௦ʶ˓Ժᛠᄉᤤસǌ 

9.3.2� ཹणߚऎᆍᖡᗻ 

థ̎ৰхʽὋణݝᤆ௦ʿ᜵ݯӨѫӜࠓॼবǌѷѷੇଡҁ᣾ὋڙശՓੰࡘᄉጆፑ˖Ὃᓫཁܾ

᠋௦ॸཨᄉὋܾ ᠋іည͗ᬣᅋᓫཁஜ᧙ᄉܘҪᏪܷܘǌᤇಧʶ౎ѫӜࠓॼবঞᑞ௦ʶ˓Ժᤤᮉ὞

᝴̠ܲ͗ຈ๵ѫӜࠓॼব֖ࠓᩱὋͭ ᤇˏ˓ഏএࣲʿᄰՎǌݟ౦ʶ˓ጆፑ௃ก˝ԩᎩፎᬥሎᄉѫ

ӜଡΘనҫὋͭ௦ᑞᅮᫍѬ૰ҁФ̴ᓫཁὋᥦ߱௦ࠓᩱᄉὋͭ௦ʿХܫѫӜࠓॼবǌ 
Google Bigtable ଡΘ˿ஜ૵ߚϱᄉᰳԺၸবǋुʶᒰবὋͭڙѫӜࠓॼবʼϡ˿ݯӨǌᤇ˓

ጆፑ௦ࠓᩱᄉὋӬᓫཁܾ᠋ௐॡࠓ௛ߚาὋͭ ߱ʿ௦ѫӜࠓॼᄉǌఝэᆷڠឬὋڙѢᩱᄉৰхʽὋ

߱͗ಕខѢʶ˓ѫӜᄉ˞̯ᦉѫὋࣲ࠼ណ᤯᣾ᤤˠ౎ᝌф᫇ᮤǌ 
˝˿ᤈʶ൥ူᝌᤇཁὋԺᑞ᜵ٿᮎڙኃ 4 ብ᧖ߥᄉథС Bigtable὇Ԣ HBase ኍዜֵ̖ͪὈᄉ
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Юࠓǌ4.2 ᓫᄉЮࠓˀ൤ణᄰСǌ 
Bigtable ̾ԢᄰͪᄉФ̴ᣃ͇ᦏ΍ၸ˿˞̯ഴयὋФ˖Ѵிஜ૵ߚϱڙʶ˓ region server ʼǌ

region server ၿ˞నҫ٧ҮখᦠᎵክူǌڙ Google Bigtable ˖Ὃஜ૵ߚϱڙऄࡎᄉ Google 
FileSystem὇GFSὈ˖ὋᏪஞ˓౵ౝ᤯᣾ Chubby ᤈᛠӨុὋChubby ΍ၸϷ Paxos ᤇಧᄉᤤˠኪก

౎ᆷγʶᒰবǌࠪ HBaseὋHDFS ੯ᛠˀ GFS ᄰՎᄉҩᑞὋᏪ ZooKeeper ఢ̼ ChubbyǌZooKeeper
΍ၸᤤˠኪก̯ʶ˓ܾ᠋ᓫཁ˖ুܬǌ 

ѢဗᩱឧௐὋZooKeeper ᆷ߿Ѣג˓௦˞ѫӜὋג˓௦̯ѫӜǌ۲̅ᤇ̎଍றὋZooKeeper
 Փҁ˞ѫӜʼὋ̯ѫӜஇ˝ԵឳὋᄯᒯ᫇ᮤᝌфǌ߿੝థឳзୱͺ࠱͗

ᬓ൤˧ܰὋBigtable ֖ HBase὇ԢФऄࡎ஠͇ጆፑὋGFS ֖ HDFSὈࠪඇ˓ஜ૵ᬶѫѾߚϱ

ʻ͊ǌᤇಧڙʻ͊˖ᄉʶ͊Ѣᩱ੊௃กՎ൥ᄉৰхʽὋԺ᤯᣾Ө׷ழयγ૆ʶᒰবǌ̅࠵ʻ͊ુ

 ௃ก᣹੆Рខǌࡂ᠄

9.3.3� ཹणϔ㟈ᗻ 

థ̎ৰхʽὋʿᑞݯӨԺၸবὋᏪጆፑ௦ݟ൤ᰳऎѫ࣊Ὃ̾ᒯ̅ѫӜࠓॼ௦ॸᮋᄉǌᤇௐࡂ

థԺᑞ᜵ݯӨुʶᒰবǌˀ ुʶᒰবࠪःᄉ௦िʶᒰবὋځ൤੝థᤇ̎ݯӨʶᒰবᄉৰхᦏԺ̾

ኪͺ௦ᤇʶጷǌिʶᒰব௦ʶ˓ጆѴὋӉહ෤థʶᒰব֖ణጻʶᒰবǌࠪᥦ̎ʿᬌ҃ఝளஜ૵ழ

यᄉ᧗᜵ጆፑὋஜ૵ʿʶᒰ˶᝴ʿԺᛠὋͭ ణጻʶᒰবԁԺ̾ǌణጻʶᒰবᄉ߿˦˶ʿ௦ॡຌఀὋ

ʿ᣾ᫍଋଡҁʶ˓̂ࠃὙፂ᣾ఝளὋᬶᏅ੝థᓫཁణጻ࠱ᄹҁՎಧᄉ࿃খǌݟ౦þణጻÿԺ̾ᬌ

 Ժᛠǌࡂۋ᧖Ὃᥦ˥ణጻʶᒰবഴډᔴ߿ྱڙ҃
ΒݟὋԀΦ௃กˀंߚጆፑᆷᝢֵ׷௦ՠᡛܴὋ᠓ྫྷᢻ˶Ժ̾Љ᝴ʽᝠӬǌ࠵ஜৰхʽὋᝠ

᠓ᄉֵ̖Ժᑞᑱᩘ˿ǌᤇௐὋၸਖ਼ᝠӬԺ̾ͺ˝ՐԻᝠӬὋᤈ᠍ௐвူܪǌвˠԲʶ˓ΒߔὋԀ

Φ௃กᆷᝢԺၸ᧚ᮨὋᩏᛠӴ˶Ժ̾Љ᝴ࠆਖ਼ଡԨ᣹ҁᤨஂᮨऎᄉ᧚ᮨὋ੝̾ڙణڭᄉৰхʽὋ

Ԁ΍ᨐʿܴὋ̓௛˶̮ཨథ஌ὋԺ̾ၸᤨஂᮨऎᄉழกǌ 
᜵ူᝌణጻʶᒰবὋੇ͂Ժ̾ណᅋၸʽ᭦ʻ˓్͇౎໥ᇧǌ 
� RὙᜁឳԨᄉᓫཁᄉஜ᧙ǌ 
� WὙᜁзЙᄉᓫཁᄉஜ᧙ǌ 
� NὙᬶᏅᓫཁ঳ஜǌ 
ᤇʻ˓ԟஜᄉʿՎጷՋࠪஞͳᄉʶᒰব͗థʿՎᄉॕֽǌγ૆ RὛN ֖ WὛN Ժ̾Љ᝴ᰳԺ

ၸবǌʽ᭦௦ʶ̎Ϙ३˿ᝌᄉ࣡᜸ৰхǌ 
� R+W>NǌᤇሗৰхʽὋॡࠓ௛तበʶᒰᄉ࿃খὋځ˝ʶ̎ឳ֖зᄉᓫཁڙߚ᧗Ԯǌ౜ቪ

ৰх௦ὙR=N ˄ W=N὇Ԁ R+W=2NὈὋ൤ௐጆፑፏࠪ௦ʶᒰᄉὋᏪ˄Ժ̾ଡΘ ACID
γ᝼ǌ 

� R=1ὋW=Nǌጆፑ˖ឳܲ̅зௐὋઁឳ᠆ᣑѫ஘ҁᬶᏅᄉ੝థᓫཁʼࡂ௦థ਒˦ᄉǌR=1
ௐὋࡂឳୱͺᏪᝒὋඇ˓ᓫཁᦏ࿗በ̅Ф̴ᓫཁǌW=N ᄉзᦠᎵ਒։ᅋඇ൒ఝளᦏ͗з

੝థᓫཁǌʶெ౼˓ᓫཁܾ᠋ὋѶஞ˓ጆፑᦏʿԺзǌ 
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� R=NὋW=1ǌݟ౦з 1 ˓ᓫཁܴࡂὋஜ૵ʿʶᒰᄉԺᑞব͗ࡂ᭣࣡ᰳǌʿ᣾ݟ౦ R=NὋ

ԵథᬶᏅ੝థᓫཁᦏԺၸௐ੥ᑞឳǌ 
� R=W=ceiling((N+1) / 2)ǌᤇሗৰхʽᑞ᤯᣾థ஌ᄉᤤˠଡΘణጻʶᒰবǌ 
Eric Brewer ̴֖ᄉՎ̂͂Ԧ௙˿ BASE ᤇ˓శឥ౎ᛪᇧణጻʶᒰবǌBASE ᛪᇧ۲ఴԺၸᣃ

࿃খణጻʶᒰ὇Basically Available Soft-state Eventually consistentὈὋ߱᝹᝟Ѣ౎௬ཨ௦᜵ˀ ACID
ࠪበǌʿ ᣾ ACID ֖ BASE ࣲʿ௦ࠪበᄉὋࠃᬄʼὋ߱ ͂ʿ᣾௦ଠᤗʶᒰবЏ៧˖ᄉʿՎཁᎱ˿ǌ 

ణጻʶᒰবᛪဗ˝ܲሗ्यὋ˶Ժ̾ၸॡܲழय౎ࠃဗǌʶ˓ን႔௦ၸ᭦Փ๖োᄉጆፑὋԲ

ʶ˓Ѷѽၸ۲̅ᤤˠᄉРខǌڙ᭦Փ๖োᄉጆፑ᧖ὋԺ̾΍ၸ๖ো᫲Ѵ͛୦ఝளǌణኤӬᄉৰхὋ

Ժ̾ၸ׬ʶᄉࣿѴಕខቿࠪఝளଅࣿǌኃ 4 ብᝌ᧕᣾ Amazon Dynamo ԢФణጻʶᒰবഴۋᄉ۲

ఴԓူὋ;Ժ̾ٿԜಉ᫝ǌ 
ʽʶᓫ᧖Ὃੇ͗ᝌ᧕ʶ̎ึᛠ NoSQL ֵ̖˖ᄉʶᒰবǌੇʿ͗សڠࡉ᜷ᄥ੝థֵ̖ὋᏪԵ

͗థᤤસڠૌʶᦉѫᝮǌGoogle Bigtable ֖ HBase ʶᒰবഴࣂۋፂ̭ፀ᣾˿Ὃ੝̾ੇ͗᡹᣾ᤇ̎

ֵ̖ǌఴᓫ̭࠱ፀ஠ುஜ૵ं֖ణጻʶᒰবூ੣὇ݟ CassandraὈᄉʶᒰবǌ 

9.4� NoSQL ѻકⱘϔ㟈ᗻᅲ⦄ 

ఴᓫЎ̭ፀѫ࣊य஠ುஜ૵ं MongoDB ֖ CouchDB ˖ᄉʶᒰবǌ  

9.4.1� MongoDBⱘߚᏗϔ㟈ᗻ 

MongoDB ෤థ᜺߿ʶᒰবഴۋὋͭ௦᳭ᝢुʶᒰবǌڙ౼̎ৰхʽὋMongoDB Ժ̾ὋᏪ˄

͗ᦠᎵ˝ణጻʶᒰবǌ 
ॡۋᄉᬶᏅ˖Ὃ᳭ᝢඇ˓ѫྞ᧖థʶ˓˞఺ǌᤇሗᦉᎷᄉʶᒰবഴ҃ܬᒬҮѫྞᄉǋըၸڙ

ुǌʿ᣾౼̎ৰхʽὋԺ̾ᦉᎷ MongoDB ̾ଡΘఝᰳᄉԺၸব֖ѫӜࠓॼবǌФ˖ʶሗৰх௦

᧓ၸӬ˓˞఺ͺ˝׬ʶᄉзᓫཁὋܲ˓̯ᓫཁឳԨǌݟ౦ʶ˓̯ᓫཁࣂፂ̯ᬶᏅ˖ѫሎѢԜὋͭ

ᤆࠆ˝ڙਖ਼ቪଡΘనҫὋ߱ Ժᑞ͗ଡΘ᣾ௐᄉஜ૵ǌѫӜু̾ܬՐὋᤇ˓̯ᓫཁ͗ଋஅ੝థఝளὋ

̯Ꮺࠃဗణጻʶᒰǌ 

9.4.2� CouchDBⱘ᳔㒜ϔ㟈ᗻ 

CouchDB ᄉణጻʶᒰবഴۋΙᠺˏ˓᧗᜵ᄉ࡚বὙ 
� ܲྟఴࣲԦଌ҃὇MVCCὈ 
 ҃ܬ �
CouchDB ᧖ඇ˓஠ುᦏథྟఴὋ੝థࠪ஠ುᄉఝளᦏ͗ᜁಕ᝭ʼ׬ʶνᝠՁǌCouchDB ௦

ᰳԺၸᄉѫ࣊यጆፑὋ᤯᣾உࠔʶᒰবஂ૆Ժၸবǌ 
ԦၶឳୱͺௐὋࠆਖ਼ቪ὇AὈ᝺᫇ʶ˓ྟఴӐᄉ஠ುԢФॆґྟఴՁǌ˝˿ຌഁᡐ᜸Ὃੇ͂

ϛ᝹஠ುՏ˝ DὋॆґྟఴ੊νᝠՁ௦ v1ǌࠆڙਖ਼ቪ A ঄ᅋឳԨ஠ುᏪ˄Ժᑞណڎఝள஠ುௐὋ
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ਖ਼ቪࠆ B ᝺᫇˿Վʶ˓஠ು DὋࣲ˿ᝌҁ߱ᄉణளྟఴ௦ v1ǌࠆਖ਼ቪ B ͮ̅ᑞଌ҃ D ᄉ࿗በጲ

ር˖ǌଋʽ౎Ὃࠆڙਖ਼ቪ A ᤄٿґὋࠆਖ਼ቪ B ϡݝ˿ఝள஠ುᄉэܫὋ߱ఝள˿஠ು DὋࣲܘ

Ҫ߱ᄉྟఴ὇੊νᝠὈՁҁ v2ǌॆࠆਖ਼ቪ A ࣛᅋࠪ஠ು D ᄉఝளٿ౎ௐὋ߱਒ខҁ஠ುᒬ߱ʼ

൒᝺᫇ࣂፂᜁఝள˿ǌ 
ᤇ͗ڙଡ̓ௐ࠭ᒰу቉ǌࣳᤁᄉ௦Ὃྟఴ὇੊νᝠὈՁԺ̾ၸ౎ᝌфᤇ˓у቉ǌڎ 9-6 ௦ࠪ

ᤇ˓ఝளу቉ᄉࡘ्ڎᇧǌ 

 

�ڎ 9-6 

ᤇಧᄉу቉᤯࣡Ժ̾᤯᣾ࠆਖ਼ቪ A ଡ̓ఝளґ᧗ឳڙ D ౎ᝌфǌڙ᧗ឳௐὋݟ౦ A Ԧဗ߱

੝΍ၸᄉঋཱྟఴ὇ᤇ᧖௦ v1Ὀࣂፂ᣾య˿Ὃ߱ࡂԺ̾ڙణளឳԨᄉፆ౦ʼвःၸఝளὋཨՐ

ଡ̓ఝளǌᤇሗу቉ᝌфழกྟڙఴଌ҃ᣃ͇˖ॡ࣡᜸ǌဗڙ᝴ܲྟఴଌ҃ᣃ͇὇ඊݟ Git ֖

MercurialὈᦏ᧓ၸ MVCC ౎ክူஜ૵ܾᄽὋᥗБଡ̓у቉ǌ 
CouchDB ௦Ժੰࡘᄉѫ࣊यஜ૵ंὋ੝̾ࡉክ MVCC ᑞူܪӬ˓ࠃΒʼу቉ᄉৰ௿Ὃࣲͭ

ʿ̼ᛪ߱ᑞγ૆ஜ૵ंᄉ੝థҝఴ˝ॆґణளǌ൤ௐࡂ௦҃ܬधݼଋ੣ᄉௐϊ˿ǌ҃ܬͺ˝ʶሗ

࣡᜸ᄉ੆ཿ੾శὋၸ̅Վ൥͉਒ˏ˓ஜ૵ߚϱᓫཁǌ߱ణኤӬᄉ्यԀ஠͇Վ൥ርࣿ rsyncὋ߱

ᑞ˝஠͇ጆፑӬЊ὇ΒݟᄫेὈࠃဗՎಧᄉᄫᄉǌ 
CouchDB ᬶᏅ੝థᓫཁᄉஜ૵͗҃ܬڙᤈርᄉࣞүʽణጻ᣹ҁʶᒰǌڙ CouchDB ௦҃ܬ˖

᧙ఝளὈ͗ܘௐԵథνஇ὇੊҃ܬ൤Ὃځᩱᄉǌࠓ᧙ᄉ֖ܘ ᜁ͛ᤞὋ͛ ᤞ᣾ር˖ݟ౦ᤈርѢᩱ˿Ὃ

˶Ժࣰ̾໎ܬুڠǌCouchDB ᄉ҃ܬ఺҃ᑞਕᅻ࿃খὋܾ᠋Ր̯͗ʼ൒Ϣൢᄉڠழв᧗ளधݼǌ

 ϙՓ੊ᓫཁʿԺၸᄉৰ्ǌڙ൤ᥗБ˿ܲͷᄉ᧗ըὋࣲ˄᝹᝟˖˶Ꮵᘼҁ˿Ꭹፎܾ᠋ᄉЮځ
CouchDB ᄉణጻʶᒰবഴۋ௄థ஌Ԡᰳ஌ǌCouchDB ᬶᏅ᤯࣡ౝ੆˞-˞ᓫཁὋᤇಧඇ˓ᓫ

ཁࡂԺ̾࿗በనҫឯයὋ̯ᏪՎௐुܘԺၸবֽ֖ःবǌ 
፫᜾஠ುஜ૵ं˧ՐὋᝧੇ͂ፘ፝Ԝ˿ᝌʶʽ Apache Cassandra ᄉణጻʶᒰবഴۋǌ 

9.4.3� Apache Cassandraⱘ᳔㒜ϔ㟈ᗻ 

Apache Cassandra ᄉᄫಕ௦੆˝Ϸ Google Bigtable ֖ Amazon Dynamo ᥦಧᄉጆፑǌ̯ CAP
ᄉ᜹ཁ౎ᄹὋᤇ਒։ᅋူ߿ Cassandra ᜵ଡΘˏሗాᛥᄉᤤસǌ 

� ᬃᣕϔ㟈ᗻ੠ৃ⫼ᗻὙBigtable ഴۋǌ 
� ᬃᣕৃ⫼ᗻ੠ߚऎᆍᖡᗻὙDynamo ഴۋǌ 
ᤇˏ˓ഴۋఴብґ᭦ᦏ̭ፀ᣾˿ǌCassandra ᤯᣾ઁణጻᄉʶᒰবᦠᎵ႐ፋधԦᏧࠃဗ˿ᤇ

ʶཁǌͺ˝ʶՏधԦᏧὋ;ᄉᤤસݟʽǌ 
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� ᝹Ꮅ R + W > N ˖ဗʶᒰবǌФࠃ RǋW ֖ N ѫѾ̼ᛪឳ҃ܬᓫཁஜ᧙ǋз҃ܬஜ᧙̾

Ԣᓫཁ঳ஜ᧙ǌ 
� ᝹Ꮅ R = W= ceiling((N+1) / 2)ࠃဗᤤˠǌᤇ௦ణጻʶᒰবᄉৰхǌ 
˶Ժ̾᝹ᎵзКʶᒰᄉৰх὇Ф˖ W = NὈὋʿ᣾ᤇሗᦠᎵԺᑞథ̎ೣ੣Ὃځ˝ʶெܾ᠋Ὃ

͗࠭ᒰஞ˓ःၸʿԺၸǌ 
ੇ͂ణՐ౎ঋᤳ˿ᝌʶʽ Membase ᄉʶᒰবഴۋǌ 

9.4.4� Membaseⱘϔ㟈ᗻ 

Membase ௦Щࠓ Memcached Өᝫᄉѫ࣊य᪃/ϘߚϱὋଡΘᰳԺၸব֖ुʶᒰবὋͭʿஂ૆

ѫӜࠓॼবǌMembase ௦በԀʶᒰᄉǌݟ౦ᭉ᜵ѫӜὋԺ̾ၸܰᦉࢹХ̯ Membase ˞఺Փ̯఺

 ஜ૵Ὃͭᤇʿ௦ጆፑҩᑞǌ҃ܬ
൤ܰὋMembase ֖ Memcached ʶಧὋؒ̅γ૆ௐᫍஏਕᄉᎀߚǌڙʶ˓Ԁ҈ᄉुʶᒰবഴ

௛ὋᏪ˄థԺ᭤ᄉஂ૆ǌ˝ௐᫍஏਕஜ૵ஂ૆ʿࠓᄉௐᫍᫍᬥᄉஜ૵᭣࣡ݝ˦߿᧖Ὃຌᬓᡓ᣾ۋ

ʶᒰᄉቓԯԥᏪ௦˓ૌੌǌ 
ፀ᣾̭ڙ NoSQL ᄉ̂ҫክူ֖ʶֵ̖̎˧ՐὋੇ͂౎ࠪఴብϡ˓঳ፆǌ 

9.5� ᇣ㒧 

˿ክఴብඊᣖኤᆀὋͭԺᑞ௦ఴ˹˖ణ᧗᜵ᄉብᓫ˧ʶǌఴብຌഁᝌ᧕ࡉ ACID ᄉഏএԢФ

Ժᑞᄉఢ̼ྫྷ BASEὋᝌ᧕˿ Brewer ᄉ CAP Ὃࣲူ߿ ណ࠱ڎФ᧗᜵਒˦ˀѫ࣊यጆፑСᐎᡐ౎Ὃ

 ᤩຑ੆˝ಕэǌڙᛠᄉ֖ࣸค΍ၸᄉՉሗጆፑ˖Ὃ߱͂ൣึڙ˝ځ
ʶᒰবԢФՉሗ्यὋʿክ௦ुᄉᤆ௦िᄉὋੇ͂ᦏѫౡ˿ǌణጻʶᒰবͺ˝ڙѫӜ్͇ʽ

ᑞଡΘఝᰳԺၸবᄉʶሗԺᛠᄉఢ̼ழ಴ᜁଡ˿Ѣ౎ǌ 
ၿ̅ NoSQL ᏥᘼڠౚᄉʶᒰবᦠᎵὋुʶᒰবώ࠭Ꮷ͂ʶᄯᦏધፏᝢᄽࠔ NoSQL ஜ૵ंǌ

ᙉཨڙ᝴ܲ̓௛ጆፑ˖ʶᒰবᦏ௦᧗᜵ᭉයὋͭ ௦᜵˥ुʶᒰ᜵˥෤ʶᒰᄉழय˶ڙၸਖ਼˖लᡐ

˿᝴ܲᄉ঻৽ǋʿᆷ֖߿কႠǌ࣎భఴብ௙ᆷѴѢᄉᤇ̎ᤤસᑞܴᝧ;థ੝ူᝌǌ 
ణՐὋࡉክఴብᝌ᧕˿ణጻʶᒰবὋࣲͭʿ௦ឬतᝫ᧓ၸ߱ͺ˝ʶᒰবഴۋǌణጻʶᒰবథ

߱ᄉၸ൦˧ڠὋڙథѫӜ˄ᑞ߶КଡΘᰳԺၸবᄉڣ௿˖ःឞ΍ၸణጻʶᒰবǌʿ᣾᜵ྩ᝭Ὃణ

ጻʶᒰব˶Ќ໗˿໷ڙᄉ᳣ཐǌڙణጻʶᒰবഴۋʼ᝹᝟֖౵ౝःၸፏʿ௦͇ᣏౚᄉ̂ǌݟ౦̂

ҫ߸ஞব᭣࣡᧗᜵ὋᎤ͗߱࠵ː᧗੷˼ൣ࣡ୱͺὋᥦ˥ࡂᭉ᜵᭣࣡៞ਠڠф߿௦ՠ᧓ၸణጻʶᒰ

বὋ᜵Ќѫᝢខҁ੝ͺᤤસᄉѽभǌ 
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ڼ 10 ቤā๑ᆩሊዐڦ NoSQL

ڼ 11 ቤāMapReduce ੗કቛժႜت૙

ڼ 12 ቤā๑ᆩ Hive ຕ਍ٷဆݴ

ڼ 13 ቤāጹબຕ਍ੰాև 
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΍ၸ̇˖ᄉ /P42-�

ᴀゴݙᆍ 
� ଉጉᬣௐԺၸᄉ̇˖ NoSQL ஜ૵ं 
� ѽၸ Google AppEngine ԢФԺੰࡘᄉஜ૵ߚϱ 
� ΍ၸ Amazon SimpleDB 
 

ݟᦉѫᄉึᛠःၸὋඊܷڙ Google ֖ AmazonὋᦏ᤯᣾පࣰੰࡘᦉᎷܷڙ᧙఺٧֖ܲ

˓ஜ૵˖ॶ᧖Ὃ౎ࠃဗᰳԺၸবࣲ֖Ԧనҫஜᄇʹၸਖ਼ᄉᑞҦǌϷ Google ֖ Amazon
ᤇಧᄉܷ᜺ഴ Web ःၸᄉ੆ҩ᝼௙Ὃڙපࣰੰࡘဖܑ˖ὋNoSQL ᝌфழกज़ज़ඊСጆࠪۋ੣ఝ

Ꮳᅊǌපࣰੰࡘဖܑ૊ᭉΘःࣂᜁ֐Տ˝þ̇ÿǌݟ౦Ժੰࡘব֖Ժၸব͕ЎጞఝᰳὋᥦ˥̇˖

NoSQL Ժᑞࡂ௦ඊᣖူਆᄉᦠᎵǌ 

౼̎ৰхʽὋСጆ֖ۋ᭣Сጆߚۋϱ͗ጷՋ΍ၸǌ᜵ឬڙපࣰੰࡘဖܑ᧖

Եథ NoSQL ԺᛠԺᑞథܾϟᮗǌःၸርࣿᄉॡܲழ᭦ᡱయభᄉ᜺ഴǋऄࡎஜ

૵ፆౝ֖̂ҫ߸ஞবథСǌ 

ˆႌʼڙߚ᝴ܲ̇నҫଡΘ֖׷Ժၸᄉ NoSQL ֵ̖ǌࡂФ˖ʶ̎ଡΘ׷౎ឬὋΒݟ Amazon 
EC2὇Elastic Compute CloudὋीব᝟ኪ̇ὈὋ;Ժ̾ᤤસ߶ᜈ͉ʹਆ᜵΍ၸᄉ NoSQL ֵ̖ǌᬃ

े A Ӊહ˿ڙ EC2 ᬶᏅʼ߶ᜈʶ̎ึᛠ NoSQL ֵ̖ᄉૈӮǌᙉཨథᒬࣁᤤસᄉᒬၿὋͭ˶థʶ

̎̇నҫଡΘ׷ଡΘ˿߸К߶ᜈݝǋᦠᎵݝᄉஜ૵ं۲ᆨ᝹ஶὋᬣௐΘ;΍ၸὋᤇ͗ᝧ;ᄴҦʿ

˖̇˿ǌఴብ᜷ᄥ࠵ NoSQL ᄉᤤસǌ 

ѥ䞠ⱘ݇㋏ൟ᭄᥂ᑧ 

᝴ܲСጆۋஜ૵ंᦏ̇ڙ˖ଡΘὋФ˖ణ቉Ѣᄉ௦ʽ᭦ᤇ̎ǌ 
� Windows Azure ࣰԻʼᄉ Microsoft SQL data service὇microsoft.com/windowsazureὈǌ 
� Amazon Relational Database Service὇RDSὈὋ߱ ௦ MySQLࠃΒᄉᬶᏅ὇http://aws.amazon.com/rds/Ὀǌ  
൤ܰὋᤆథ᝴ܲ Amazon Machine Image὇AMIὈᤤᮉὋஂ૆ OracleǋPostgresSQLǋMySQL

ኍὋᝧ;Ժ̾ڙ EC2 ဖܑ˖ʼतበᒬࣁᄉஜ૵ंᬶᏅǌʶ̎ RDBMS ԇ׷὇ݟ Oracle ֖

GreenplumὈ˶धݼ˝ሒథ̇ဖܑଡΘᝌфழ಴ǌࡉክԺᑞХܫԺੰࡘবὋͭڙሒథ̇௦ՠኪ

௦̇ᤇ˓᫇ᮤʼὋ̮ཨڙߚМधᄉᣲ᝶ǌ 

⦄�

ኃ10 ብ�
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ఴብ̭ፀˏሗ̇˖ NoSQLὙGoogle Bigtable ֖ Amazon SimpleDBὋᤆ͗ኤᆀ̭ፀФ̴ʶ

̎ளТஜ૵ंὙCouchOneǋMongoHQ ֖ Riak on Joyent’s Smart machinesǌ 

Google ᤯᣾Ԧ࣊ԺࠪܰଡΘనҫᄉǋ௛̅΍ၸᄉ۲ᆨ౵ౝ᮫᜷˿ஞ˓̇᝟ኪᮖ۪Ὃͭ௦

Google ࣲʿ௦ኃʶ˓Ԧֵ̖࣊̇ᄉǌڙ Google ᯪ൒࣊ࠇФనҫௐὋAmazon EC2 ௉ࣂ௦ڣࣉʼܥ

Տ௬ᡉᄉʶտ˿ǌཨᏪ Google ᄉഴݟۋ൤ΦѽὋ߱ᄉࣰ̇Ի Google App Engine὇GAEὈڙॡᆀ

ᄉௐᫍЮࡂᜁࣸค͛୦֖᧓ၸǌᤇ˓ःၸርࣿल୲˶ࣲ᭣෤థࡌᬌবὋ߱ ᄉ෡ᄣဖܑ̾ԢᎤࠪ࠵

᫁ௐᫍᤁᛠᤈርᄉஂ૆௦̠̽ᝦԍᄉіழ᭦˧ʶǌ 
ఴብ̯ GAE ۲̅ Bigtable ᄉஜ૵ߚϱधݼὋၸଢ֖ڎΒߔ౎ࡘᇧᤇ˓ஜ૵ߚϱᄉᑞҦ֖त

ᝫᄉ΍ၸഴयǌ 

10.1� Google App Engine 
Google App Engine὇GAEὈ˝ःၸርࣿଡΘ˿෡኷ᦉᎷဖܑὋःၸርࣿԺ̾ၸ Python ੊Ꮷ

͉਒ʶሗᑞܴڙ Java ᘾ઱఺὇Java Virtual MachineὋJVMὈʼᤁᛠᄉឥᝒ౎ᎃзǌGoogle ˝धԦ

ᏧଡΘ˿˗ࠜᄉ API ֖ SDKὋၸ౎˝ःၸనҫल୲ౝतःၸርࣿǌ 
˝˿ᝌ᧕ஜ૵ߚϱᄉҩᑞ֖Ժၸᄉஜ૵तഴ APIὋੇ͂ᯪЎ΍ၸःၸल୲ᄉ Python SDK ౎

̭ፀᄰСЮࠓǌᬣՐᝦ᝶ᡓѢРՎഏএᄉᦉѫὋྱѾ௦֖ Java SDK థСᄉҩᑞǌ 

10.1.1� GAE Python SDK˖ᅝ㺙ǃ䆒㕂੠䍋ℹ 

ᯪЎᭉ᜵߶ᜈ Python ֖ GAE Python SDKǌ;Ժ̯̾ python.org ʽᣑ PythonὋ̯ڦڠ

http://code.google.com/appengine/downloads.html#Google_App_Engine_SDK_for_Python ३ҁ GAE 
Python SDKǌសጹᄉ߶ᜈૈӮᡓѢ˿ఴ˹ᄉᔴ႘Ὃʿ᣾ڙ੝థஂ૆ᄉဖܑ᧖߶ᜈ Python ֖ GAE 
Python SDK ᦏᄰࠪኤӬᄯଋǌݟ౦;ڙ᝹Ꮅဖܑௐ᥄ҁ˿᫇ᮤὋԺ̾ Google ʶʽᝌфҨกὋ֖

ܷܲஜधԦᏧʶಧὋ;ʿܾ͗భᄉǌ 
ᙉཨఴብ˞᜵˃ซ̅ GAE ஜ૵ߚϱὋʿ᣾˿ᝌڙʹݟःၸल୲ʼधԦርࣿᤆ௦థܪݝᄉǌ

᧪ࠪ Python SDKὋʿݰሮॱᔈཁௐᫍ᫝ឳʶʽՏ˝þGetting Started: PythonÿᄉЙ᫂ஓርὋڙጲ

᝺᫇ڦڠὙhttp://code.google.com/appengine/docs/python/gettingstarted/ǌڙ GAE ʼౝतᄉःၸᦏ

௦ Web ःၸǌЙ᫂ஓር͗࠱ᝌ᧕ʽѴЮࠓǌ 
ڙ � GAE ʼౝत Python Web ःၸᄉ۲ᆨᅻខǌ 
� ឯය௦ူܪʹݟᄉὋֽः௦ݟʹనҫᄉǌ 
� URL ௦ݟʹ௡࠰ҁူܪርࣿʼᄉǌ 
 ǌࠓӉդҮখ֖᭡খЮʹݟ �
� ஜ૵௦ݟʹतഴ֖ߚϱڙऄࡎஜ૵ߚϱ˖ᄉǌ 
 ᤾ᣣǌ֖ڎ΍ၸഴ౛౎ᝌᏸ᜼ʹݟ �
ѽၸϷᝢ᝼ǋᥪ͇ǋ͉ҫ᫲Ѵ֖ʹݟ � Memcache ᤇಧᄉనҫǌ 
� ౝतݝᄉःၸርࣿݟʹᦉᎷҁఴڠधԦనҫ٧ʼǌ 
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 ःၸርࣿᦉᎷҁၶ̖ဖܑ᧖ǌઁʹݟ �
ஓር᭣࣡ኤผэᆷὋ᤯᣾᫝ឳ߱;Ժ̾ঋᤳʼ੣ᤈᛠ۲ᆨधԦǌݟ౦;ၸ Python धԦ Web

ःၸᄉፂᰍథᬌὋ੊Ꮷ෤థፂᰍὋᥦణߥڙݝ˷ఴብґЎߥ˷ʶ̎۲ఴᄉ Python Web धԦាርǌ

౦;ॡཿ৘ݟ Python Web धԦὋᤆ௦तᝫ;ঋᤳเ᜾ʶʽЙ᫂ஓርὋ̾ᆷγ˿ᝌࢹ̎גХ֖ழ

กᑞၸὋגЇᭉ᜵΍ၸФ̴ን႔ǌ 

౦;߸К௦ள̠Ὃ෤థݟ Python ᎃርፂᰍὋतᝫ᫝ឳ Mark Pilgrim ᄉ Dive 
into Python ʶ˹౎ߥ˷ឥᝒ۲ᆨὋڙጲ᫝ឳԺ̾᝺᫇Ὑdiveintopython.orgǌ 

ଋʽ౎іᓫ࠱ຆЙ˿ᝌஜ૵तഴ֖ڙ GAE ஜ૵ߚϱʼࠪःၸርࣿஜ૵ᤈᛠܘѺஇಉǌ˝˿

ၶҮХͳʶ̎Ὃੇ͂᤯᣾ಧΒርࣿᏪʿ௦ઙ៵ഏএ౎ᝮᝌᄰСЮࠓǌ 

ӏࡵㅵ⧚఼˖ḋ՟⿟ᑣ 

ੇ͂౎Ꮵᘼʶ˓ኤӬᄉ͉ҫክူርࣿὋၸਖ਼Ժ̾߿˦͉ҫǋᡱᢍ࿃খὋࣲಕ᝭߸੆࿃খǌ᜵

௙యభᄉҁయௐᫍǌܥʶ˓͉ҫὋၸਖ਼ᭉ᜵ଡΘՏሥ֖ଠᤗǌԺ̾ຊҪಕኣᤈᛠѫዜὋԺ̾˦߿

ʶெ߸੆ὋԺ̾᝭ेፆోௐᫍǌ͉ҫ࡚̅ၸਖ਼Ὃڙःၸርࣿᄉኃ 1 ྟ᧖Ὃᬓ˿઴థᏧ̾ܰὋʿ֖

Ф̴̠ѫ̙͉ҫǌ 
᜵͉ࠪҫᤈᛠतഴὋణݝᑞᎬѴѢ੝థ࡚বὋૈ௙ඇ˓࡚বᄉஜ૵ዜۋὋឬ௙߱௦ॸᭉᄉᤆ

௦ԺᤤᄉὋ௦ӬϘᤆ௦ܲϘᄉǌᛪ 10-1 ѴѢ˿͉ҫᄉ࡚বԢФྱड़ǌ 

㸼� 10-1 

ሲᗻৡ ᭄᥂㉏ൟ ᰃ৺ᖙ乏 ऩؐ៪໮ؐ 

Name  String  Yes  Single  
Description  String  No  Single  
start_date  Date  Yes  Single  
due_date  Date  No  Single  
end_date  Date  No  Single  
Tags  array (list collection)  No  Multiple  

 
GAE Python SDK ଡΘᄉஜ૵तഴ API ஂ૆धԦᏧѸत Python ዜۋ౎ᛪᇧ͉ҫǌᛪᇧ͉ҫᄉ

ഴۋዜᄉణኤ्यԺ̾௦ᤇಧᄉὙ 

 
taskmanager GAE project 

ߓ୍࣍س�Ԛѫմ�*GT_2KK�Ћц॑ࢲ֣



10.1� Google App Engine� � 163 

 

1 

2 

3 

4 

5 

17 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

౦;ၸ᣾ݟ Django὇djangoproject.com/Ὀᤇಧᄉ Web ಳ౵Ὃ੊Ꮷ SQLAlchemy὇ʶሗึᛠᄉ

Python ஜ૵ंࢹХὋsqlalchemy.org/Ὀኍ ORM ᜸᣾ዜͪᄉஜ૵तഴ߿ᐯࡂХὋࢹ APIǌGAE Python
ஜ૵तഴ API ᥕ९ Python Web धԦᏧཿ৘ᄉឥก֖ឥ˦ǌ 

ORMὋ੊Ꮷࠪ៵�Сጆ௡࠰ὋଡΘ˿᭦ࠪࠪ៵ᎃርˀСጆۋஜ૵ंˆႌ˧

ᫍᄉೃೌǌ 

ᛪ 10-1 ˖Ὃname ֖ start_date ᜁܥ௙˝ॸᭉߙൿὋͭ߱͂ᤆ෤థጩЙഴۋ˖ǌဗڙὋν

இ Task ዜҪЙጝోὙ 
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థॡܲԺၸᄉᰍ᝼ᤤᮉǌΒݟὋrequired=True ǌԟڙߚൿॸᮋߙ҃ु

ஜ choices=set(["choice1","choice2", "choice3", "choice4"])

ᬌ҃Ϙॸᮋ௦ፋᬶ߿Ջ˖ᄉ੆տǌᒬ߿˦ᰍ᝼᤾ᣣԺ̾߿˦੆ѥஜͺ˝ԟஜϘ

͛Й࡚বዜᄉ validator ԟஜǌ 

GAE ᧓ၸ Google Bigtable ͺ˝ஜ૵ߚϱǌBigtable ௦ʶ˓థࣿᄉǋѫ࣊यᄉǋሩ႟ᄉǋ᭦Փ

Ѵிᄉ௡࠰ᛪὋ߱ ࠪѴி᧖Ѵᄉஜ᧙੊ዜ̾ۋԢߚϱڙᤇ̎Ѵ˖Ϙᄉஜ૵ዜۋі˪෤థᬌ҃ǌ൤

ܰὋBigtable ᤆஂ૆ᰳ஌ߚڠϱሩ႟ஜ૵ᬶὋЉ᝴ʶ˓ᛪ˖ˏᛠஜ૵઴థ߸КʿՎᄉѴጷՋǌ߱

ᤆЉ᝴ᄰՎѴథʿՎᄉஜ૵ዜۋǌ૰ԱពឬὋڙʶ˓ஜ૵ߚϱ˖Ὃˏ˓Վዜ὇ݟ TaskὈࠃͳԺ

̾థʿՎᄉ࡚বᬶὋ੊Ꮷˏ˓ՎዜࠃͳԺ̾థʶ˓࡚ব὇ᄰՎՏሥὈӉդʿՎዜۋᄉஜ૵ǌ 
ஜ૵तഴ API ব౜ुᄉࠓӉڙ Bigtable ˧ʼଡΘʶࡎፆౝὋࣲ࡚ࠪবᄉஜ૵ዜۋǋϘᄉᬶՋ

֖߱͂˧ᫍᄉСጆଡΘ˿ःၸࡎ᭦ᄉᬌ҃ǌڙଠᤗþ͉ҫÿࠃͳᄉΒߔ˖ὋՏ˝ Task ᄉ Python
ዜ߿˦˿͉ҫᄉஜ૵ഴۋǌ 

GAE ஜ૵ߚϱԺ̾ᜁᄹͺࠪ៵ߚϱὋФ˖ඇ˓ࠃͳᦏ௦ʶ˓ࠪ៵ǌᤇ਒։ᅋࠃͳ੊੆տԺ

̾௦ Python ዜ὇Βݟ TaskὈᄉࠃΒǌዜՏ Task ௦ࠃͳᄉዜۋǌၿ᪃׬ʶಕខࠃͳὋ΍Фˀஜ

૵ߚϱ˖ᄉФ̴ࠃͳӜѫध౎ǌ᪃Ժ̾௦ጷՋᄉಕខቿὋӉդʽѴЊገǌ 
� ፘ੽ᡸफ़ 
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 ۋͳዜࠃ �
ͳࠃ � ID ੊ࠃͳ᪃Տ 
౦ݟ BaseTask ዜۋᄉࠃͳ௦ Task ˥ͳὋᥦࠃͳᄉྗࠃ Task ࠪ˿Ӊહࡂͳᄉፘ੽ᡸफ़ࠃ

BaseTask ዜࠃྗۋͳᄉलၸǌTask ఴᢵ௦ࠃͳዜۋǌTask ዜۋᄉࠃͳӉդ IDὋԺ̾ᜁᄹͺ

˞᪃ǌID Ժ̾௦ʽѴ͉਒ʶ˓ǌ 
� ःၸርࣿଡΘᄉϘὋՏ˝ key_nameὋ˝ߙቿ˘ዜۋǌ 
� ጆፑ὇ඊݟ GAEὈၶ੆ᄉ׬ʶᄉஜߙ IDǌ 
Ժ̾Ѹत֖γࠃߚͳݟʽὙ 
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ʼ᭦ᄉ̼ᆉѸत˿ʶ˓͉ҫࠃΒὋ߱᤯᣾͛Ϙፋౝᤴѥஜᄉ nameǋdescription ֖

start_date ԟஜѸतᏪ੆ǌ੊Ꮷ˶Ժ̾ЎѸतࠃΒὋвѫѾፋඇ˓࡚বᠱϘǌڙѹݼӐௐʶ߿

᜵͛Й੝థॸᭉ࡚বᄉϘǌ᭣ॸᭉ࡚বᄉϘԺ̾᤯᣾ˏሗ᤬फ़ᠱϘὙౝᤴѥஜ੊࡚বǌ 
ґ᭦ᄉΒߔ෤థፋ key_name ࡚বᠱϘὋ੝̾ஜ૵ߚϱ˝ФѸत˿ʶ˓׬ʶᄉஜߙ IDǌԺ

̾ᤇಧಉល᪃Ὑ 

 

ᣤѢ௦ዜۋՏՐ᭦ᡱᅋʶ˓ஜߙϘὋᤇ᧖ዜۋՏ௦ Taskǌ൤ܰ˶Ժ̾˝ࠃͳЎэݝܫʶ˓

᪃ὋཨՐڙѸतௐ͛Йǌඊݟឬਆၸ task1 ͺ˝ Task ዜ˖౼˓ࠃͳᄉ᪃ὋࡂԺ̾ϷᤇಧѹݼӐ

͉ҫࠃͳὙ 

 

ဗڙၸ another_task.key()ಉល͗ᤄٿ Task: task1Ὃ᧖᭦Ӊդ˿ѷ੥ڙѸतௐᠱፋ

key_name ᄉϘǌ 
Ѹतڙ another_task ᄉΒߔ᧖Ὃstart_date ᠱϘ˝ 2011/02/01ǌᤇ௦͉਒ᤤસᄉʶ˓ϘὋ

ᄫᄉ௦˝˿ឬ௙߱Ժ̾ଋԩ͉ʹథ஌ᄉ௅యϘǌPython ಕэഴڰ datetime.datetime ၸ౎Ѹ

तൣᆷಪयᄉ௅యϘǌdatetime.datetime ഴ᳭ڰᝢ΍ၸ UTC ௐӜѸत֖ឳԨ௅యǌԺ̾ѽ

ၸഴڰᄉᑞҦ౎᝹ᎵௐӜ֖Ф̴࡚বǌᤇ߸К௦ಕэᄉ PythonὋԺ̾ၸ;˷਄ᄉ Python ழय౎

ୱͺ௅యǌ 
ʽ᭦᧗ளٿҁഴۋዜὋᝌ᧕Ӊդ̼ڙᆉಧΒ᧖ᄉʶ̎ྱবǌ൤ܰੇᤆ͗νஇഴۋዜ౎໥ᇧФ

̴ʶ̎ᑞҦǌ 
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10.1.2� Փ⫼Python䖯㸠෎ᴀⱘGAE᭄᥂ᓎ῵ 

ᙉཨࣂፂፋѢ˿ኃʶ˓۲ఴᄉഴۋዜὋʿ ᣾ఝൣय֖សጹᄉᝌ᧕ᤆ௦థ̎ၸܪǌڙᝌ᧕ጹᓫ

ௐὋᤆ͗ࣂڙፂ᜷ᄥᄉЮࠓʼፘ፝ౝतǌвᄹᄹ Task ഴۋዜὙ 
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ᯪЎซ਒ Task ഴۋዜፘ੽˿ db.Model ዜǌModel ዜ὇google.appengine.ext.db ഴڰ˖Ὀ௦

ஜ૵तഴ API ଡΘᄉʻ˓ഴۋዜ˧ʶὋԲܰˏ˓ѫѾ௦ Expando ֖ PloyModelǌModel ዜ௦ʻ

˓ഴۋዜ᧖ణ˝ːಪ֖ൣयᄉʶ˓ǌModel ᄉ࡚বὋ˦߿௙ᆷݒὋӉդʶۋፆౝӐᄉஜ૵ഴ˿˦߿

ඇ˓࡚বᄉஜ૵ዜڙۋ᝹᝟ௐݝ˦߿ࡂǌ̯౼̎ழ᭦ᄹὋ߿˦ Model ዜ੊ፘ੽ᒬ߱ॡϷ߿˦͛

ፑᄉஜ૵ंፆౝǌ 
Task὇௦ʶ˓ Model ዜὈ߿˦˿Н˓࡚বὋඇ˓ᦏథ௙ᆷᄉዜۋὋዜۋၸ Property ዜᄉ

ǌPython˦߿ዜ౎ߔ Ӊᜈ٧὇SDK ֖ APIὈ߿˦ࣲஂ૆ʶጷ࡚বᄉஜ૵ዜۋǌࠪःథʶጷዜၸ౎

ࣞү߿˦ஜ૵ഴۋ˖ᄉ࡚বǌඇ˓ Property ዜ˝࡚বϘ߿˦ʶሗஜ૵ዜۋὋՎௐ߱ᤆݟ˿˦߿

ʹᰍ᝼֖γߚஜ૵ǌΒݟὋStringProperty ዜ̼ᛪ੝థ Python ˖ణܲʿᡓ᣾ 500 ቿᄉߙ˓ str

੊ unicode ϘዜۋǌDataProperty ͺ˝ DateTimeProperty ᄉߔዜὋԵ̼ᛪ௅య֖ௐᫍϘ

˖ᄉ௅యᦉѫǌStringListProperty ̼ᛪߙቿ˘ϘᄉѴᛪǌ 
GAE Python API ᄉڙጲ஠ು˖థʶᓫ᧖Ӊહ੝థஂ૆ᄉϘዜۋǌᤇʶᓫᄉಕᮤ௦“࡚ব֖Ϙ

ዜۋ”὇Properties and ValuesὈǌڙጲ஠ುឯ᝺᫇ http://code.google.com/appengine/docs/python/ 
datastore/entities.html#Properties_and_Value_Typesǌ᝺᫇ http://code.google.com/appengine/docs/python/ 
datastore/typesandpropertyclasses.html ԺᖌԨࠪःᄉዜ࡚֖ۋবዜᄉѴᛪǌᛪ 10-2 ঳ፆ˿ణ࣡᜸

ᄉஂ૆ዜ֖ࠪۋःᄉዜǌ 

㸼10-2� GAE Python APIЁⱘሲᗻ㉏ൟ੠ᇍᑨⱘ㉏ 

ؐ� ㉏� ൟ ሲ� ᗻ� ㉏ ᥦ� � ᑣ ໛� � ⊼ GAE APIᅮН᭄᥂㉏ൟ 

str, unicode StringProperty Unicode ߙ˓500̅࠴ቿὋ

str૊ASCIIူܪ 
ՠ 

db.Text TextProperty ʿԺଅࣿ ᫁ߙቿ˘὇᫁̅

 ቿὈߙ500
௦ 

db.ByteString ByteStringProperty ߙᓫࣿ ణ ܷ 500 ߙ ᓫ Ὃ

Db.ByteString ੰ

strὋᛪᇧలᎃᆉࡘ

ᄉbyte˘ 

௦ 
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὇፝Ὀ 

ؐ� ㉏� ൟ ሲ� ᗻ� ㉏ ᥦ� � ᑣ ໛� � ⊼ GAE APIᅮН᭄᥂㉏ൟ 

db.Blob BlobProperty ʿԺଅࣿ ణܷ1MB ௦ 

Bool BooleanProperty False < True  ՠ 

int, long(64 bit) IntegerProperty ஜߙᮊࣿ  ՠ 

Float FloatProperty ஜߙᮊࣿ float֖ intՎௐߚ

ௐὋint < floatὋڙ
਒։ᅋ5 < 4.5 

ՠ 

datetime.datetime DateTimeProperty 

DateProperty 

TimeProperty 

ௐᫍᮊࣿ  ՠ 

ஂ૆ዜۋᄉlist ListProperty 

StringListProperty 

ӣࣿ ӣࣿ૊ణ࠴Њገ

ଅ὚ᬋࣿ૊ణܷЊ

ገଅ 

ՠ 

Null   Python᧖ᄉNone ՠ 

 

þNoÿᛪ௙ࠪःᄉஜ૵ዜڙۋ GAE Python API ᧖෤థ߿˦Ὃͭ ௦ڙ Python
ឥᝒԢФಕэं᧖థ߿˦ǌ 

ᬓ˿ᛪ 10-2 ˖ѴѢᄉ࣡᜸ஜ૵ዜܰۋὋGAE Python API ᤆஂ૆ʶ̎ዜۋὋၸ౎ࠃ˦߿ͳ᪃Ὃ

ᛪᇧ Google ᠌ਖ਼ԢЦۋᄉ᤯ζಕខቿὋӉહႂߔᥪ͇ڦڠǋԀௐ᤯ζǋᥪஊႂ֖ڦڠពՁᆉǌ

GAE Python API ᤆ߿˦˿ᛪᇧͮူڠᎵǋಕኣ੊᝿ѫϘᄉዜǌஜ૵ߚϱ᧖ᄉ᪃ၸ

google.appengine.ext.db ഴڰ˖ᄉ Key ዜᛪᇧǌФ̴ஂ૆ዜݟۋʽǌ 
� Google 䋺োὙusers.User 
� ⬉ᄤ䚂ӊὙdb.Email 
� ेᯊ䗮ֵὙdb.IM὇Ԁௐ᤯ζ IDὈ 
� 䚂ᬓഄഔὙdb.PostalAddress 
� ⬉䆱োⷕὙdb.PhoneNumber 
 ㉏Ὑdb.Categoryߚ �
� 䫒᥹Ὑdb.Link 
� 䆘ߚὙdb.Rating 
� ഄ⧚ԡ㕂Ὑdb.GeoPt  
˿ክథࡉ Model ֖Ф̴ஂ૆ዜۋᄉࣞүὋԺ̾эᆷ߿ڠ˦ᭉ᜵ᄉஜ૵౵ౝὋͭథௐ༦าব

ࠪഴۋ˶ॡ᧗᜵ǌ;Ժᑞᤆ᝭३Ὃऄࡎஜ૵ߚϱ෤థ͉ʹ౵ౝ੊Ꮷஜ૵ዜۋᄉ्यᬌ҃ǌ૰Ա

ពឬὋЉ᝴૊ᭉຊҪ࡚বὋՎዜˏ˓ࠃͳᄉ࡚বᬶԺ̾థ੝ԪӐǌ൤ܰὋˏ˓ࠃͳ˶Ժ̾ᤤસ

൤Үখ֖༦าᄉ౵ౝὋGAE Python APIݟǌ˝˿ᛪ᣹ۋʿՎஜ૵ዜߚՎʶ࡚ব˖γڙ ഴ˿˦߿
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ዜۋ Expandoǌ 

Google App Engine ᤆଡΘ˿ʶ˓ Blobstoreǌ֖ஜ૵ߚϱʿՎὋBlobstore
నҫஂ૆ߚϱࠪஜ૵ߚϱᏪᝒܹܷᄉࠪ៵ǌBlobstore ᧖ᄉܷࠪ៵΍ၸ

blobstore.BlobKey ౎ಕខǌBlobKey Ժ̾૊ߙᓫଅࣿǌ 

1. Expando 
࡚বԺ̾௦ʽ᭦ˏሗὙ 
 ব࡚߿ڌ �
� Үখ࡚ব 
 Βʼᄉ࡚বኪ௦Үখ࡚বǌࠃۋবǌຊҪҁഴ࡚߿ڌዜ᧖ᄉ࡚ব௦ۋഴڙ˦߿

ʶ˓ഴࠃۋΒὋᏪ᭣ዜὋ૆ˣӐ˝ʶ˓ࠃΒǌ 

ፘ੽ᒬ Expando ᄉഴۋዜᄉࠃΒԺ̾Վௐ઴థ߿ڌᄉ֖Үখᄉ࡚বǌᤇ΍३ˏ˓ࠃΒ὇γ

ݟǌ߱˶΍Վʶ˓࡚ব὇ΒۋͳὈᄉՎʶ࡚বԺ̾థʿՎᄉஜ૵ዜࠃ˝ߚ new_attributeὈὋʶ

ΒԺ̾Ӊդʶ˓ள࡚বͭʿ᝹Ꮅ߱ǌੇࠃΒʿຊҪ੆˝Ժᑞǌࠃ˓ΒຊҪᏪԲʶࠃ˓ ᧗ౝ˿ Task

ഴۋዜ΍߱ፘ੽ᒬ Expandoǌள Task ԢФࠃΒᄉ̼ᆉݟʽὙ 
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ᤇ˓Βߔʿᝒᒬ௙Ὃࡘᇧ˿༦าᄉ Expando ഴۋᄉҦ᧙ǌʿ᣾༦าব௦థ̼͈ᄉǌҮখ࡚

বʿ͗Ϸ࡚߿ڌবᥦಧ३ҁᰍ᝼ǌतഴ API ଡΘ˿Բܰʶ˓ഴۋዜᄉԪሗὋ౎ஂ૆߿˦ܲখᛠ˝ǌ 
2. PolyModel 
PloyModel ዜ὇ڙ google.appengine.ext.db.polymodel ഴڰ˖Ὀஂ૆߿˦ഴۋዜ˧

ᫍᄉፘ੽ࡎ൒ፆౝǌ᤯᣾ዜፘ੽तበࡎ˿ݝ൒ፆౝὋࡂԺ̾ಉលʶ˓ዜὋࣲڙፆ౦ᬶ᧖३ҁቿՋ

్͇ᄉዜԢФߔዜǌ˝˿ឬ௙ᤇʶཁὋв൒νஇ Task ዜǌੇ͂᧗ౝ Task ዜፘ੽ᒬ PolyModel

ዜὋཨՐвѸतˏ˓ Task ዜᄉߔዜǌߔዜ IndividualTask ֖ TeamTask ѫѾ̼ᛪ˓̠੝థ

Ꮷᄉ͉ҫ֖ڃ᫲ᄉ͉ҫǌಧΒ̼ᆉݟʽὙ 

  

 

taskmanager GAE project 

ဗݟڙ౦ಉល Task ˿ͳὋፆ౦ᬶ᧖ᬓࠃ Task ͳܰὋᤆ͗Ӊહࠃ IndividualTask ֖

TeamTask ͳǌူࠃ ᝌ App Engine ᄉಉល఺҃͗ࣞү;ఝူڠݝᝌᤇ˓ᛠ˝ǌ̔ ᭦ੇ͂౎̭ፀಉ

ល֖ጉलǌ 

10.1.3� ᶹ䆶Ϣ㋶ᓩ 

App Engine ଡΘ˿ዜ SQL ᄉಉលឥᝒὋሥͺ GQLǌࡉክࣲʿ߸КХܫ SQL ᄉᑞҦὋͭ GQL
ᄉឥกឥ˦ᤆ௦᭣࣡᠚ᤂੇ͂˷਄΍ၸᄉ SQL ᄉǌGQL Ժ̾ၸ౎ಉលࠃͳԢФ࡚বǌࠃͳᛪဗ

˝ GAE Python ֖ Java SDK ᧖ᄉࠪ៵ǌځ൤ GQL ᭣࣡ዜͪ̅᭦ࠪࠪ៵ಉលឥᝒὋᑞၸ౎ಉលǋ

᣾໙֖ᖌԨഴࠃۋΒԢФ࡚বǌJava ૆ˣӐಉលឥᝒ὇Java Persistence Query LanguageὋJPQLὋ
ԟ᜸ http://download.oracle.com/javaee/5/tutorial/doc/bnbtg.htmlὈ௦ึᛠᄉ᭦ࠪࠪ៵ಉលឥᝒᄉʶ

˓Βߔǌ 
᜵ᖌԨ̊˓ start_time ˝ 2011 ࣱ 1 త 1 ௅ᄉ Task ὋԺ̾ಉលߙͳὋࣲѴѢ߱͂ᄉՏࠃ

 ʽὙݟ
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taskmanager GAE project 

੊ᏧὋԺ̾΍ၸ Query ଋԯಉលҁՎಧᄉፆ౦Ὑ 

 

taskmanager GAE project 

ኃʶ˓ᤤસ௦΍ၸ GqlQuery ଋԯὋኃ̃˓௦΍ၸ Query ଋԯǌˏሗৰх˖Ὃᦏܥ௙˿᣾

໙్͇౎᎕࠴ፆ౦ᬶὋԵӉդᥦ̎ start_date ࡚বӛᦠૈ߿௅యᄉࠃͳǌᤇ֖ڙ SQL ᄉ where

᧖Ὃ2011ߔԱ᧖ຊҪ్͇ዜͪǌґ᭦ᄉΒߔ ࣱ 1 త 1 ௅˖Ӥ 12 ཁᜁၸ౎ͺ˝ԟஜǌௐᫍᦉѫԺ

̾௦͉ʹФ̴ϘὋඊݟʼӤ 10 ཁ੊Ꮷ௸ʼ 8 ཁὋԟஜథ஌ᄉᦉѫᦏʶಧὋၸҁᄉԵథԟஜᄉ௅

యᦉѫǌ 
App Engine ஂ૆᭣࣡˗ࠜᄉ᣾໙్͇Ὃᤇ̎͗ڙʽʶᓫ᧖̭ፀǌ 
ґ᭦Βߔᄉፆ౦௦ၸ fetch ழกᖌԨᄉǌழก fetch ଋԩ limit ԟஜ౎ᬌ҃ፆ౦ᬶǌ൤ܰὋ

fetch ழกᤆஂ૆Ժᤤԟஜ offsetǌځ൤ὋڙΒߔ᧖Ժ̾ၸ fetch(limit=5, offset=10)

̼ఢ fetch(5)ᤄٿኃ 11 ҁኃ 15 ్᝭ेὋᏪ᭣ܿ 5 ్᝭ेǌᤇᒬཨઁੇ͂ࣛҁ˿ᮊࣿᄉഏএʼὋ

ʶ˓௬Ꮺ௛᜸ᄉ᫇ᮤࡂ௦Ὑþፆ౦ᬶ᧖ࠃͳᄉᮊࣿ௦̣˥὞ÿځ˝෤థ௬यܥ௙͉ʹଅ్͇ࣿὋ

੝̾ፆ౦ᬶᄉᮊࣿʿ௦ᆷ߿ᄉὋᏪ˄ڙʿՎಉលᫍ͗ԦၶԪӐǌ˝˿ᆷγྱ߿ᄉᮊࣿὋԺ̾ڙಉ

ល᧖ຊҪଅࣿǌΒݟԺ̾૊ name ࠪፆ౦ᬶଅࣿݟʽὙ 

 

taskmanager GAE project 

;Ժᑞᤆ᝭३ Bigtable ᛠ᝭ेࣲʿ๗Ԣᬣ఺ឳǌᄰԥὋ߿൤Ὃಉ੼ྱځϱᛠ᝭े௦థࣿᄉǌߚ

ᛠ᪃Ժ̾ᜁၸ౎ͮ߿γߚᛠஜ૵὇੊ࠃͳὈᄉ region severὋᛠஜ૵Ժ̾ᜁᮊࣿឳԨǌ΍ၸࠃͳᄉ

ʶ˓࡚ব౎᣾໙ᬶՋௐὋ͗ಉ੼ࠪःᄉጉलὋጉल˖᝭े૊ཱయభᄉᮊࣿᜁγߚ੆ᛠǌݟ౦ʶ˓

ಉល૊ start_date ࡚ব᣾໙Ὃ૊ name ࡚বଅࣿ᝺᫇ Task ၸҁᤇಧʶ˓ጉलὋ͗ࡂͳὋ߱ࠃ

Ф˖ஜ૵૊ᮔЎଅݝᄉᮊࣿγߚὋЎ૊ start_date в૊ nameǌ̂ࠃʼὋඇ˓థ஌ᄉಉលᦏ௦

౦෤థࠪःᄉጉलὋ͉ʹಉលᦏʿᑞ੯ᛠǌథ̎ಉលݟጉलᄉࣞүʽ߸੆ᄉǌ૰ԱពឬὋࡎऄڙ

ᄹᡐ౎ʿՎὋͭ௦͗΍ၸՎʶ˓ጉलǌApp Engine ͗Ѹतʶ̎ᬤयᄉጉलὋྱѾ௦ᥦ̎͗๗Ԣၸ

ߓ୍࣍س�Ԛѫմ�*GT_2KK�Ћц॑ࢲ֣



170� � ኃ 10 ብ� ΍ၸ̇˖ᄉ NoSQL 

 

ᄰኍୱͺቿ࡚ࠪবϘǋ᪃੊ᇱЎᤈᛠ᣾໙ᄉߙൿǌࠪ ᥦ̎૊ܲ˓ߙൿ᣾໙Ὃ੊Ꮷ๗ԢʿᄰኍඊᣖὋ

੊Ꮷ᜵૊ܲ˓࡚বᤈᛠଅࣿᄉಉលὋᭉ᜵௙ᆷ߿ڠ˦ጉलǌधԦనҫ٧͗ࣞү;੼Ѣᭉ᜵ᄉጉलὋ

ڙ˦߿੯ᛠᄰःಉលௐѸतጉलǌጉल௬यڙࣲ index.yaml ᦠᎵ஠͇˖ǌ 
ʽ᭦ᝌ᧕੝ஂ૆ᄉ᣾໙ୱͺǌ 

10.1.4� 䖛Ⓒ੠㒧ᵰᥦᑣ 

ःၸనҫल୲ஂ૆࡚ڙবϘʼ΍ၸʽѴୱͺቿὙ 
� = 
� > 
� >= 
� < 
� <= 
� ! 
� IN 

˝˿ӛᦠʶ˓ʿኍय᣾໙٧Ὃጉलᜁੲଠ̾੼Ѣኃʶ˓ӛᦠᛠὋ̯ᥦधݼᤋ፝ᤄٿᛠ᝭ेὋ

ᄯҁథʶᛠʿӛᦠ˝ൢǌڙጉल᧖Ὃ੝థᛠᦏ௦૊᣾໙࡚বଅࣿᄉǌԺ̾ڙӬ˓࡚বʼ΍ၸܲ˓

ʿ߿यὋͭ ௦ʿᑞڙʶ˓ಉល˖΍ၸܲ˓࡚ব߿˦ܲ˓ʿኍयǌӬ˓࡚বʼᄉܲ˓ʿኍय͗ᜁѫ

੆ܲ˓ಉលὋፆ౦ᬶ͗ڙᤄٿґᜁՋࣲᡐ౎ǌځ൤ʽ᭦ᤇ˓ಉលὙ 

 

͗ѫ˝ˏᦉѫ੯ᛠὋФ˖ʶᦉѫӛᦠ੝థ start_dateܷ̅ኍ̅ a_specified_dateᄉᛠὋ

ᏪԲʶᦉѫӛᦠ੝థ start_date ኍ̅̅࠴ another_specified_date ᄉᛠǌణՐὋˏ˓ಉ

លᄉፆ౦͗Ջࣲҁʶᡐǌ 
ࠪӉդʿኍयᄉಉលଅࣿௐὋॸᮋᯪЎ૊ʿኍय˖ᄉ࡚বଅࣿǌᤆԺ̾ຊҪФ̴ଅࣿၸᄉ࡚

বὋͭᦏ᜵ڙʿኍय΍ၸᄉ࡚ব˧Րǌ 
Վʶ˓ಉល᧖Ὃڙ΍ၸʶ˓ʿኍय᣾໙ᄉՎௐὋᤆԺ̾ܲڙ˓࡚বʼ΍ၸܲ˓ኍय᣾໙ǌ߿

˦ ORDER BY ్͇ௐὋᯪЎᤆ௦᜵૊ʿኍय΍ၸᄉ࡚বଅࣿǌ 
GAE ஂ૆࡚বӉդʶጷϘὋ߱ᤆЉ᝴ˏ˓ࠃͳᄉՎʶ࡚বӉդʿՎᄉஜ૵ዜۋǌIN ୱͺቿ

ၸڙѴᛪ࡚বʼὋ฽ណ௦ՠ˝੆տǌԵ᜵ࠃͳᄉѴᛪ˖థʶ˓Њገ໗ᡛ᣾໙్͇Ὃ߱ ǌٿᜁᤄ͗ࡂ

ΒݟὋa_prop = [1, 2]Վௐӛᦠ a_prop =1 ֖ a_prop = 2ǌͭ ௦ݟ౦ಉលܥ௙్͇௦ a_prop 

> 1 ֖ a_prop < 2Ὃa_prop = [1, 2]ࡂʿ͗ӛᦠὋࡉ˝ځክඇ˓్͇ᦏథʶ˓ЊገӛᦠὋ

ͭ௦෤థЊገՎௐӛᦠˏ˓్͇ǌܲϘ࡚ব὇˶ࡂ௦ᥦ̎ӉդѴᛪϘᄉ࡚বὈѴᛪ˖ᄉඇ˓Ϙᦏ

͗ᜁຊҪҁጉल˖ǌᤇʶཁὋᬓ˿ґ᭦ଡҁᄉӛᦠᛠܰὋڙଅࣿௐᤆ͗लЙФ̴ʶ̎ҝͺၸǌܲ

Ϙ࡚বڙ૊ӣࣿଅѴௐ͗΍ၸѴᛪ˖ᄉణ࠴ϘὋ૊ᬋࣿଅѴௐ͗᧓ၸణܷϘǌځ൤Ӊդ[1, 3, 5, 7]
ᄉܲϘ࡚ব૊ӣࣿଅѴௐ͗ᜁॆͺ 1ὋᏪᬋࣿଅѴௐ͗ᜁॆͺ 7ǌᏪ˄[1, 3, 5, 7]Վௐܷ֖̅̅࠴

[2, 3, 4, 5, 6]ǌ 

ߓ୍࣍س�Ԛѫմ�*GT_2KK�Ћц॑ࢲ֣



10.1� Google App Engine� � 171 

 

1 

2 

3 

4 

5 

17 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

૊౼ʶ࡚বڙͳၴᒯԺ̾ʿӉդ࡚বǌࠃὋథ̎ۋͳᄉՎʶ࡚বԺ̾ӉդʿՎஜ૵ዜࠃ˓ˏ

ಉល᣾໙ௐὋ෤థ߿˦൤࡚বᄉࠃͳ͗ᜁ᡹᣾ǌݟ౦࣎భᤇಧᄉࠃͳ˶Ӊդڙፆ౦˖Ὃᒯ࠵ःឞ

᝹Ꮅࠃͳᄉ࡚বϘ˝ null὇੊ Python ᧖ᄉ NoneὈǌಉលԵ͗ӛᦠᥦ̎ˀಉល᣾໙٧ᄉஜ૵ዜۋᄰ

ՎᄉࠃͳὋԀӛᦠߙቿ˘ᄉಉលԵ͗ಉ੼ᥦ࡚̎ব௦ߙቿ˘ᄉࠃͳǌڙӬ˓࡚ব˖΍ၸຈՋஜ૵

ዜڙۋଅࣿௐ˶͗ࣛ౎ʶ̎ҝͺၸǌஜ૵ዜۋ˧ᫍ௦థ൒ࣿᄉὋඊݟஞஜ๎ڙཁஜґ᭦ǌځ൤Ὃ

Ѣဗ͗˝ځ౦૊౼˓Ӊդஞஜ֖๎ཁஜᄉ࡚বଅࣿὋፆ౦Ժᑞ͗ॡរऩὋݟ 5Ὓ4.5 ᤇಧᄉፆ౦ǌ 
௉Ўੇଡҁ᣾ඇ˓ಉលᦏᭉ᜵ጉलǌʽ᭦௦ʶ˓ಉលԢФ௬य߿˦ᄉጉलὙ 

 

taskmanager GAE project 

 

index.yaml in taskmanager GAE project 

ҁᄫґ˝ൢὋಉលፆ౦ᦏ௦᤯᣾ fetch ழก౎ᖌԨᄉǌfetch ழกஂ૆ඇ൒ᖌԨʶ˓ᬶՋὋ

ᤄٿፆ౦ᬶᄉ్ᄫஜၿԟஜ౎߿˦ǌݟ౦ԵਆᖌԨʶ˓ࠃͳὋԺ̾ၸ get ழกᖌԨ૊ᮊࣿଅᄉ

ኃʶ˓ࠃͳǌݟ౦Եᭉ᜵ᅻ᥊ፆ౦ᄉ঳ஜὋԺ̾ၸ count ழกǌᬓ᭣ᡓௐὋՠѶ count ழก͗

ᤄٿፆ౦˖੝థࠃͳᄉ঳ஜǌApp Engine ఝ᤟ၸ̅ᑞঋᤳᤄٿᄉֽःὋځ˝ᤇಧ௛̅ੰࡘǌ͉ʹ

ᡓ᣾ 30 ሙᄉֽःᦏ͗ᡓௐǌ 
ᭉ᜵ઁࡂ౦ᭉ᜵᥅Ԋஞ˓ፆ౦ᬶὋݟ Query ଋԯॆͺԺᤕ̼ᄉࠪ៵ǌʽ᭦௦ʶ˓ΒߔὙ 

 

taskmanager GAE project 

Ժᤕ̼ࠪ៵ஂ૆ѫڰ࠴᝺᫇ፆ౦ᬶὋᄯᒯଋԩ߸੝థፆ౦ǌᙉཨԺᤕ̼ࠪ៵ஂ૆᥅Ԋஞ˓ፆ

౦ᬶὋͭ௦߱ʿஂ૆ٿເὋ˶ʿஂ૆̯ʼ൒ᖌԨᄉͮᎵвፘ፝ᖌԨஜ૵ǌࠪ̅ᤇಧᄉܘ᧙ᖌԨὋ

ຣಕีࡂʼၸڣ˿ǌ 
ᖌԨՐԺ̾ၸಉលࠪ៵ᄉ cursor ழก३ҁຣಕǌຣಕ௦ base64 ᎃᆉᄉஜ૵ૈ᧪Ὃஂ૆ܘ

᧙ᖌԨஜ૵ፆ౦ǌԵ᜵᣾໙్͇ǋଅࣿ᜺Ѷ֖ᇱЎʶಧὋˏ ൒ܘ᧙ᖌԨፆ౦ᄉಉលःឞ௦ʶಧᄉǌ

੯ᛠಉលґὋ᜵Ўઁຣಕ͛ᤫፋಉលࠪ៵ᄉ with_cursor ழกǌࣂፂᖌԨ᣾ஜ૵ᄉ͉ʹνஇᦏ
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ʿ͗ॕֽຣಕὋຣಕ˧ґᔴډ᧖ᄉ੝థఝள੊ଢЙ͗ᦏ˶ᜁ঒႔ǌ 
˝˿ழΦγ૆ஜ૵࿃খʶᒰὋApp Engine ஂ૆ࠃͳ֖ࠃͳጷጞѾᄉ̂ҫǌ̂ҫ߸ஞব਒։ᅋ

ୱͺ᜵˥੆ҩ᜵˥ٿ໓ǌݟ౦௦Ӭ˓ࠃͳὋ੝థз὇ԀѸतǋఝள֖ѺᬓୱͺὈᦏ௦ԓߔᄉǌ 
ʶ˓ࠃͳ֖߱ᄉᇱЎ̾Ԣ੝థࠃߔͳ्੆ʶ˓ࠃͳጷǌୱͺஞ˓ጷЮࠃͳᄉѥஜԺ̾Ӊդڙ

ʶ˓̂ҫ᧖ǌԵ᜵ઁѥஜͺ˝ԟஜ͛ፋ db.run_in_transaction ழกὋ߱ࡂԺ̾௬यڠͺ˝

ʶ˓̂ҫӬЊ੯ᛠǌ̼ᆉຌӬ 10-1  ǌߔᇧ˿ʶ˓Βࡘ

ҷⷕ⏙ऩ 10-1� ͉ҫክူ٧ GAE ᮉᄫ 

 

jtaskmanager GAE project 

App Engine ࣲʿࠪᛠ᝭ेҪᩙὋᏪ௦۲̅ణՐʶ൒ఝளᄉௐᫍ᤯᣾ˬ᜹ᩙ֖Өុ౎ᝌфу

቉ǌ߱ʿஂ૆ڙӬ˓̂ҫЮୱͺܲ˓಩ࠃͳǌ 
เ᜾᣾ App Engine ԢФ Python SDK ᄉܷᦉѫ۲ఴྱবՐὋဗڙᝧੇ͂౎˿ᝌʶʽ Java SDK

ᄉྱবǌ 

10.1.5� Java App Engine SDK 

ʼ੣ґὋឯЎ᫝ឳڙጲЙ᫂ஓርὋڦڠ௦ http://code.google.com/appengine/docs/java/gettingstarted/ǌ
ၸ Javaᎃзᄉᤁᛠڙ App Engineʼᄉ Webःၸၸҁ˿ JavaಕэὋΒݟ Java ServletǌApp Engineᤁᛠ

ௐʼᤁᛠథ Javaःၸርࣿనҫ٧ǌ٧ࠓఴᢵ௦ Webtide Jettyःၸርࣿనҫ٧ᄉྟ҃߿ǌ 
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௃᝶ၸ Python ᤆ௦ Java ᝺᫇ὋApp Engine ᄉ۲ᆨᦏʿ͗ԪὋ੝̾в᧗ܬґ᭦ᄉЮࠓ෤̣˥

਒ধǌ੝̾ᤇʶᓫᄯଋࡘᇧݟʹ΍ၸ Java ಕэ὇ඊݟ JDO ֖ JPAὈ౎᝺᫇ஜ૵ߚϱǌ 
App Engine धຸଢ͇ DataNucleus὇www.datanucleus.org/Ὀ܌ᛩ˿ Java ಕэ૆ˣӐಳ౵὇࠾

Ф௦ JDO ֖ JPAὈ֖۲̅ Google Bigtable ᄉஜ૵ߚϱ˧ᫍᄉቆᄆǌ 
JDO ᄉ᝹ᎵԢᦠᎵԺ̾ԟཱڙጲ஠ು http://code.google.com/appengine/docs/java/datastore/jdo/ǌ

JPA ᦠᎵԟ᜸ http://code.google.com/appengine/docs/java/datastore/jpa/ǌ 
Python Βߔ᧖ᄉ Task ዜԺ̾இ੆ʶ˓ JDO ਕᅻᄉኤӬ Java ࠪ៵Ὑ 
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jtaskmanager GAE project 

PersistenceManager ዜၸ̅ࠃူܪͳᄉ૆ˣӐǌᭉ᜵᤯᣾ PersistenceManagerFactory

ᖌԨ PersistenceManager  ΒὋϷᤇಧὙࠃ

 
 

 

jtaskmanager GAE project 
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ణՐὋԺ̾γݟ៵ࠪߚʽὙ 

 

jtaskmanager GAE project 

ଋʽ౎Ժ̾ၸዜͪ GQL ᄉ JDO ಉលឥᝒ὇JDO Query LanguageὋJDOQLὈಉល੝థ͉ҫὙ 

 

jtaskmanager GAE project 

΍ၸ JDO ֖ JPA὇෤థڙఴብ˖ឬ௙Ὀ܌ᛩ˿Цۋᄉࠪ៵˝˖ॶᄉःၸርࣿधԦ֖Ժੰࡘᄉ

థࣿѴிߚϱ὇Βݟ GAE ᄉஜ૵ߚϱὈ˧ᫍᄉቆᄆǌ߱ᑞࣞүधԦᏧѽၸ App Engine ᄉԺੰࡘ

ဖܑὋᏪ௃ᭉߥ˷Кளᄉஜ૵ं੾శǌͭ ௦᜵ซ਒ὋJDO֖ JPAಕэ˖Եథᦉѫ᤟ၸ̅App Engineǌ 
੝థˀಉលథСᄉᝌ᧕὇Ӊહᤇ̎ಉលᄉᛠ˝ԢࡌᬌবὈࠪ Python ֖ Java SDK ᦏ௦ʶಧᄉǌ

ጉलǋ̂ҫԢᄰСഏএ˶௦ʶಧᄉǌ 
ʽ᭦ੇ͂౎̭ፀ Amazon SimpleDBǌ 

10.2� Amazon SimpleDB  

ґʶᓫ᧖ੇ͂ᄹҁ GAE ஜ૵ߚϱଡΘ˿ʶ˓߸К੫ክᄉஜ૵ंΘधԦᏧ΍ၸǌክူܷۋԺ

ఽব֖᠆ઝ߸Кᜁઙ៵૿˿ǌ;௃ᭉСॶஜ૵ंክူǋஜ૵ंጉलክူ੊বᑞុܬஜ૵ंᄉࡘੰ

͕ǌࠪ̅ஜ૵ߚϱὋ;੝᜵ϡᄉࡂ௦˃ซڙःၸር֖ࣿஜ૵ᄉ᤾ᣣʼǌ 
Amazon SimpleDB ௦ GAE ஜ૵ߚϱ˧ܰԲʶ˓Ԁ҈Ժၸᄉஜ૵ंǌ߱థीবὋᏪ˄߸К੫

ክ̇ڙ˖ǌGAE ஜ૵ߚϱ֖ SimpleDB ᄉ API ԢЮᦉፆౝӡࢿʹѾὋͭ ௦̃ᏧᦏଡΘ˿ᰳԺੰࡘ

֖૊ᭉ᫁ܘᄉஜ૵ߚϱഴۋǌ 

Amazon EC2 database AMI Љ᝴;ڙ AWS ̇ʼ΍ၸᒬ؝ࣁ൓ᄉஜ૵ं

὇OracleǋMySQLǋPostgreSQLǋDB2 ੊͉ʹФ̴ஜ૵ंὈὋͭ௦ክူᄉ᠆ઝ˶

௦;ᒬࣁᄉǌ 
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10.2.1� SimpleDBܹ䮼 

Amazon SimpleDB ௦ Amazon Web Service὇AWSὈᄉʶᦉѫǌЙ᫂᭣࣡ኤӬὋࡂ௦ڙ

http://aws.amazon.com/sdbʼѸतʶ˓SimpleDB᠌Ձǌ᝺᫇AWSᭉ᜵ˏጷњ᝼Ὑaccess key֖ secret 
keyǌᄅेᒬࣁᄉ http://aws.amazon.com/page ᮅ᭦ՐὋԺ̯̾᠌Ձសৰᮅʼ३ҁᤇ̎њ᝼ǌAWS
ซбˀ᝺᫇ᄉጹᓫЮࠓ෤థӉդڙఴብԢఴ˹˖Ὃʿ᣾૊ཱ AWS ˞ᮅ὇http://aws.amazon.com/Ὀ
ᄉឬ௙ᤈᛠःឞॡࠓ௛ᤈᛠǌ 

SimpleDB ᄉ᝹᝟᭣࣡ኤӬǌ߱᜺߿˿ʶ̎ᬌ҃ὋՎௐଡΘ˿᭣࣡ኤӬᄉ API ˀஜ૵̓̈ǌ

SimpleDB ˖ణᰳࡎ൒ᄉഏএ௦᠌ਖ਼ǌԺ̾ઁ߱ᄹͺ͛ፑ RDBMS ᧖ᄉʶ˓ஜ૵ंࠃΒὋ੊Ꮷ௦

ӉդʶጆѴʿՎࢹͺዖᄉ Microsoft Excel ஠ುǌ 
ඇ˓᠌ՁԺ̾థʶ˓੊ܲ˓۪Ὃඇ˓۪௦ʶ˓ᬶՋǌʶ˓ SimpleDB ۪὇ʶ˓ᬶՋὈ᳭ᝢ

ణܲࠓጩ 10GB ஜ૵Ὃඇ˓᠌ՁణܲԺ̾థ 100 ˓۪ǌᤇʿ௦ణܷϘὋԵ௦᳭ᝢϘǌݟ౦ᭉ᜵

ᄉពὋԺ̾ᐎጆ Amazon ᜵යଡΘఝᰳࠓ᧙ǌ᳭ᝢԺ̾᝹Ꮅ 1TB ஜ૵ᬶǌᤇࣂፂʿ࠴˿ὀ൤

ܰὋڠݫࢻጷՋ SimpleDB ֖ Amazon ኤӬߚϱనҫ὇Amazon Simple Storage ServiceὋS3Ὀ
Ժ̾ࣞү͕Ӑߚϱǌܷࠪ៵ߚϱҁ S3 ᧖Ὃࠪ࠴៵֖ܷࠪ៵ᄉЊஜ૵ߚϱҁ SimpleDB ᧖Ὃᤇ

ಧ͗ॡክၸǌ 
൤ᬶځᛠǌࡂ੆࡚ব�Ϙࠪ˦߿ὋԵ᜵߱͂ᑞۋ᧖Ժ̾૆ˣӐ్ᄫǌ్ᄫԺ̾௦͉਒ዜ۪ڙ

Ջ˖ᄉඇ˓్ᄫᦏ௦ʶ˓࡚ব�ϘࠪǌՎʶ˓۪᧖ᄉˏ˓్ᄫ௃ᭉథᄰՎᄉ࡚ব�Ϙࠪǌ౜ቪৰх

ʽὋԀ΍ˏ˓్ᄫ෤థ͉ʹРՎ࡚বὋ˶Ժ̾γڙߚՎʶ˓۪᧖ǌᤇሗ౜ቪΒ̯ߔ SimpleDB ᄉ

ᝇऎ౎ᄹԺᑞ෤థ͉ʹࠃᬄၸ᤬Ὃͭᆷࠃ௦Љ᝴ᄉǌ 
ґ᭦ଡҁ஠ುஜ૵ं˶థዜͪᄉྱཁǌCouchDB ֖ MongoDB ଡΘ˿ᤂͪᄉᒬၿऎ֖ᑞҦǌ

SimpleDB Ժ̾ᄹͺ̇˖ᄉ஠ುஜ૵ंὋᑞܴ૊ᭉੰࡘǌڙ SimpleDB ᧖ߚϱʽ᭦ᄉ௅ংஜ૵ಪय

὇౎ᒬኃ 3 ብὈॡࠓ௛ὋᏪ˄ॡՋ᤟Ὑ 

 

ᤇ˓Βߔ௦ʶ˓ JSON ஠ುǌ஠ು᧖ᄉඇ˓᪃/Ϙࠪൣࠪݝः SimpleDB ᧖ᄉʶ˓࡚ব�Ϙࠪǌ 
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ʼ᭦Βߔᄉ JSON ಪयԵ௦ၸ౎໥ᇧ᪃/ϘࠪǌSimpleDB ఴᢵࣲʿᑞူᝌ

JSON ಪय੊ಉល JSON ஠ುǌJSON ஠ುॸᮋᜁᝌౡὋࣲ̯˖ଡԨѢ᪃/Ϙࠪ

੥ᑞߚϱᤈ SimpleDBǌ 

֖ܷܲஜ AWS ҩᑞʶಧὋSimpleDB ଡΘ˿ኤӬᄉ API ౎ୱጪ۪ǋ్ᄫ్֖ᄫᄉ࡚ব-Ϙࠪǌ

API ̾ Web నҫழयଡΘὋՎௐஂ૆ REST ֖ SOAP ˏሗ᮲ಪǌࠆਖ਼ቪԦᤞឯය౎੯ᛠྱ߿ᄉୱ

ͺὋΒݟѸत۪ǋଢЙ్ᄫ੊Ꮷఝள࡚ব-ϘࠪǌSimpleDB నҫ٧߸੆ୱͺὋݟ౦ʿѢဗᩱឧὋ

˓ᄉःኔஜ૵௦ʶٿ੆ҩζো֖ःኔஜ૵ǌᤄٿᤄ͗ࡂ HTTP ֽःὋӉդܿᦉζোǋЊஜ૵֖ʶ

̎ XML ಪयᄉЮࠓǌ 
ʽ᭦ѴѢ SimpleDB API ˖Ժၸᄉ̽֐ǌੇ͂ᯪЎ౎ᄹథү̅ୱͺ۪ᄉ̽֐ǌ 
SimpleDB ۪ክူݟ̽֐ʽǌ 
� CreateDomainὙѸतʶ˓۪౎ߚϱ్ᄫǌ 
� DeleteDomainὙѺᬓࣂథ۪ǌ 
� ListDomainὙѴѢ᠌Ձʽᄉ੝థ۪ǌ 
� DomainMetadataὙᖌԨథС۪ǋ۪ᄉ్ᄫԢ్ᄫᄉ࡚ব�ϘࠪᄉᄰСζোὋӉդ۪Ѹत

ௐᫍǋ۪ᄉ్ᄫ঳ஜ֖࡚ব�Ϙࠪᄉܷ࠴ኍǌ 
Ѹत߸۪̾ՐὋԺ̾΍ၸ PutAttributes ழกଢЙ੊ఝள్ᄫǌ్ ᄫ௦࡚ব�ϘᄉᬶՋǌ

ଢЙ్ᄫ਒։ᅋѸतʶጷ࡚ব�ϘᬶՋὋ߱͂᤾ᣣʼ्੆ʶ˓్ᄫǌఝளʶ˓్ᄫ௦ЎᖌԨ్

ᄫὋཨՐఝளФ˖ʶ˓੊ܲ˓࡚বǌၸ BatchPutAttributes ᑞڙʶ൒ុၸ᧖੯ᛠܲ˓ put

ୱͺǌ 
DeleteAttributes ၸ౎Ѻᬓ۪ᄉ్ᄫǋ࡚ ব�Ϙࠪ੊௦࡚বᄉϘǌBatchDeleteAttributes

ஂ૆ڙʶ൒ុၸ᧖੯ᛠܲ˓ delete ୱͺǌ 
ၸ GetAttributes ୱͺԺ̾ᖌԨʶ˓్ᄫᄉ࡚ব�ϘࠪǌԲܰᤆԺ̾ၸ SELECT ୱͺ౎ಉ

លǋ᣾໙۪᧖ᄉ్ᄫǌSimpleDB ۪ࠪஜ૵ஂ૆˗ࠜᄉ᣾໙ୱͺὋФឥกឥ˦֖ SQL ଡΘᄉᄰͪǌ

SimpleDB ͗ᒬҮѸत֖ክူጉलὋ̾Φଡᰳಉល஌ညǌ 
ᙉཨ SimpleDB ᄉಉល఺҃ਕ᜿ॡϷ SQLὋͭ௦ʿ᜵ຈ๵ SimpleDB ֖ RDBMSǌ߱ʿ௦С

ጆߚۋϱὋ˶ʿϷСጆߚۋϱᥦಧஂ૆ܬఽ̂ҫὋ੊Ꮷ۲̅ܰ᪃ᄉጝోǌ 

SimpleDB ऎඳ 

ᄫґὋAWS ӜଡΘڠ˓ٽࠪ SimpleDBὙᎾڍˋᦉǋᎾڍ᜴ᦉǋൖฮ֖̍ฮǌڙѸत۪˧

ґ᜵Ўᤤસʶ˓ڠӜǌᤤસଋᤂၸਖ਼ᄉӜ۪ᑞђ࠵ढᤌǋଡᰳবᑞǌʿ ՎӜ۪ᄉ۪ՏԺ̾ʶಧὋ

ͭ߱͂ФࠃʿՎὋࣲ˄ᄰ̈߸КᬥሎὋʿР̙͉ʹஜ૵ǌ 
ᤇٽ˓Ӝ۪὇ԢФͮူڠᎵὈݟʽǌ 
� sdb.amazonaws.comὙᎾڍˋᦉ὇ӑळՌࢶ̍ࡈὈ 
� sdb.us-west-1.amazonaws.comὙᎾڍ᜴ᦉ὇ӑҪࢶὈ 
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� sdb.eu-west-1.amazonaws.comὙൖฮ὇ྕ࠶ПὈ 
� sdb.ap-southeastὙ̍ฮ὇ளҪڸὈ 

ʽ᭦ឬ௙᝺֖᫇΍ၸ SimpleDB ᄉіሗழयǌ 

10.2.2� Փ⫼REST API 

SimpleDB ణኤӬᄉ΍ၸழय௦ REST APIǌࡉክ̯ʶ˓ጥዱ˞˦ᏧᄉᝇऎᄹὋSimpleDB ᄉ

REST API ࣲʿ௦ख़ऄ RESTful ᄉὋͭ߱ᤆ௦ଡΘ˿ኤӬᄉ۲̅ HTTP ᄉឯය�ֽःഴۋǌतᝫ᫝

ឳ Subbu Allamaraju ᮤ˝þA RESTful version of Amazon SimpleDBÿᄉࣔߔ὇www.subbu.org/ 
weblogs/main/2007/12/arestfulversi.htmlὈὋ˿ᝌ˝̣˥ SimpleDB REST API ʿኪᄽൣ RESTfulǌ฽

ណᤇ˓ API ణኤӬᄉҨก௦ၸ̽֐ᛠࠆਖ਼ቪ੯ᛠୱͺǌᤇʶᓫ᧖΍ၸ۲̅ Perl ᄉ̽֐ᛠࠆਖ਼ቪὋ

Տ Զ amazon-simpledb-cli Ὃ Ժ ̾ ̯ ᮉ ᄫ ˞ ᮅ ʽ ᣑ ᤇ ˓ ࠆ ਖ਼ ቪ Ὃ ڠ ڦ ˝ http://code. 
google.com/p/amazon-simpledb-cli/ǌamazon-simpledb-cli Ιᠺ̅ AWS ᄉ Perl ഴڰǌPerl ഴڰԺ̾

 ᤇ᧖ʽᣑὙhttp://aws.amazon.com/code/1136ǌڙ

 Amazon SimpleDB ᤆଡΘ˿ SOAP APIǌఴ˹ʿ̭͗ፀ SOAP APIὋឳᏧ

Ժ̾᝺᫇ڙጲधԦᏧ஠ುߥ˷ SOAP APIὋڦڠ˝ http://aws.amazon.com/docu- 
mentation/simpledb/ǌ 

᜵߶ᜈ amazon-simpledb-cliὋЎᆷᝢ߶ᜈ˿ Perlǌݟ౦;௦ POSIX ጆፑၸਖ਼὇ӉહՉሗ Linuxǋ
BSD ֖ Mac OSXὈὋᥦԺᑞ Perl ౦෤థὋᭉ᜵ᖌԨݟǌ˿ݝፂᜈࣂ Perl ᎃដ٧֖ᝌ᧕٧ǌPerl ᄉ
߶ᜈឬ௙ᡓѢ˿ఴ˹ᄉᔴډὋݟ౦ᭉ᜵ࣞүὋԺ̾᝺᫇ perl.orgǌ 

धݼ˧ґὋᆷᝢࣂᖌԨʽѴ Perl ഴڰὙ 

� Getopt::Long 
� Pod::Usage 
� Digest::SHA1 
� Digest::HMAC 
� XML::Simple 
� Bundle::LWP 
� Crypt::SSLeay 
Ϸᤇಧ߶ᜈ Getopt::LongὙ 
perl -MCPAN -e 'install Getopt:Long' 

ၸՎಧᄉழก߶ᜈФ̴ᭉ᜵ᄉ Perl ഴڰǌ᝭३ၸФ̴ഴڰᄉՏߙఢ૰ Getpot::Longǌڙ౼

̎ጆፑʼὋ౼̎ഴڰԺᑞᭉ᜵̾ክူտ᠌Ձ߶ᜈǌ߶ᜈ֖ఝள߸ॸᭉഴڰՐὋԺ̾Ϸʽ᭦ᤇಧ߶

ᜈ AWS Perl ഴڰǌ 
(1) ᝌԌʽᣑ஠͇Ὑunzip AmazonSimpleDB-*-perllibrary.zipǌ 
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(2) ᖌԨ Perl sitelibὙsitelib=$(perl -MConfig -le ‘print $Config{sitelib}’)ǌ 
҃ܬ (3) Amazon ഴڰҁ sitelibὙ 

sudo scp –r AmazonSimpleDB-*-perl-library/src/Amazon $sitelib 

߶ᜈ߸ AWS Perl ഴڰՐὋᖌԨ amazon-simpledb-cli ᑭఴݟʽὙ 

 

᝹ᎵᑭఴాᬌὋЉ᝴੝థ̠੯ᛠᑭఴὙ 

 

ဗࡂڙэݝܫ˿ǌଋʽ౎ὋЎᆷᝢ੼ҁ˿ AWS њ᝼὇AWS access key ֖ AWS access secret keyὋ
Ժ̯̾;ᄉ᠌Ձᮅ᭦ʼ੼ҁὈὋ̾ Φ฽ណ amazon-simpledb-cliᑭఴ὇߶ᜈ੆/usr/local/bin

ʽ᭦ᄉ simpledbὈǌ 
᜵΍ၸsimpledbᑭఴὋᭉ᜵ઁ access key֖ secret access keyѫѾͺ˝aws-access-key-id

֖ aws-secret-access-key ᛠԟஜ͛Йǌ൤ܰᤆԺ̾ၸ$AWS_ACCESS_KEY_ID̽֐ ֖

$AWS_SECRET_ACCESS_KEY ဖܑԪ᧙౎᝹Ꮅ᳭ᝢᄉ access key ֖ secret access keyǌ 
ϷᤇಧѸतʶ˓۪Ὑ 

 

ຊҪ్ᄫҁ۪᧖Ὑ 

 

ᎃᣣ item1 ࣲՓФ˖ຊҪԲʶ˓࡚ব�ϘࠪὙ 
 

ఢ૰࡚ব�ϘࠪὙ 
 

Ѻᬓ࡚ব੊࡚বϘὋΒݟὙ 

 

ᎬѴ੝థ۪Ὑ 

 

ѴѢ۪᧖ᄉ੝థ్ᄫՏὙ 

 

੊Ꮷၸዜ SQL ឥก᣾໙్ᄫὋѴѢ੝థӛᦠᄉ్ᄫԢФ࡚বὙ 

 

᜵ѴѢʶ˓ྱ్߿ᄫ὇ඊழឬ item1Ὀᄉ੝థ࡚বὋԺ̾Ϸᤇಧ΍ၸ simpledbὙ 

 

 Й࡚বՏὙ͛˖̽֐˓ʼʶڙʶጷ࡚বὋԺ̾߿౦᜵ᬌ҃ᣤѢྱݟ
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౦ਆ᜵Ѻᬓʶ˓۪ԢФ੝థጷ੆ᦉѫὋԺ̾ᤁᛠݟ simpledb  ʽὙݟ̽֐
 

䅸䆕䇋∖ 

ࠪ SimpleDB ᄉඇ˓ឯයᦏᭉ᜵ᝢ᝼ǌࠆਖ਼ቪឯය᜵ӉહʽѴЮࠓὙ 
� AWS access key 
� ۲̅ AWS secret access key ֖ឯයၶ੆ᄉ HMAC-SHA1 ኣՏ 
� ௐᫍ੗ 
AWS ಩૵͛Йᄉ AWS access key ᝺᫇ࠪःᄉ secret access keyὋཨՐၸ secret access key ֖

͛Йᄉឯයၶ੆ʶ˓ HMAC-SHA1 ኣՏǌԵథࠆਖ਼ቪ͛ЙᄉኣՏ֖నҫ٧ၶ੆ᄉኣՏӛᦠὋ

੥͗ᤄٿ᤟ॆᄉֽःὋՠѶ͗ઊѢᝢ᝼ᩱឧǌ 
͛Йᄉௐᫍ੗ͺ˝ᮨܰʶࡎ߶К᫸એǌௐᫍ੗ᡓ᣾ 15 ѫ᧾ᄉឯයᜁᝢ˝௦᣾ௐᏪʿ͗ᜁ

 ǌူܪ

ґ᭦ᄉ̽֐ᝧੇ͂ͳ͗ҁԺ̾ၸ amazon-simpledb-cli ϡ̣˥Ὃᤆ̭ፀ˿ Amazon 
SimpleDB ˖Ժၸᄉஜ૵ಉល֖ክူ̽֐ǌ 

˝˿߸ஞᡐ᜸Ὃʽ᭦͗ሮॱᝮᝌʶʽڙ΍ၸ REST API ௐᄉ۲ఴឯයֽ֖ःǌϷʽ᭦ᤇಧᄉ

ុၸὙ 
 

͗ᜁᏡដ੆Ὑ 

 

߱ᄉֽः௦ XML ஠ುὋಪयݟʽὙ 
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Amazon SimpleDB XSD Ժ̾ڙᤇ᧖੼ҁὙhttp://sdb.amazonaws.com/doc/2009-04-15/Amazon 
SimpleDB.xsdὋֽः XML ᄉፆౝڙ˦߿ᤇ˓஠ು᧖ǌ 

̾ʼੇ̭͂ፀ˿ SimpleDB ᄉʿྱ࠵বὋଋʽ౎̭ፀၸ JavaǋPython ֖ Ruby ዜं᝺᫇

SimpleDBǌ 

10.2.3� Փ⫼Java䆓䯂SimpleDB 

AWS ˝ Java धԦᏧ͂ଡΘ˿К᭦ᄉ SDK ౎ᎃзःၸርࣿˀ AWS ̓̈ὋᏪ˄ஂ૆ϡ३˶ʿ

ᩱǌAWS SDK for Java Ժ̾ڙጲᖌԨὋڦڠὙhttp://aws.amazon.com/sdkforjava/ǌधݼԺ̾Ў᫝ឳ

SDK Й᫂஠ುὋڦڠὙhttp://aws.amazon.com/articles/3586ǌᤇ˓ SDK ஂ૆ॡܲ AWS నҫὋӉહ

SimpleDBǌ̔ ᣑ஠͇˖ᤆӉդʶ̎Й᫂ಧΒǌ̼ ᆉຌӬ 10-2 ௦ʶ˓ࡘဗ SDK ˧ःၸᄉ۲ఴΒߔǌ 

ҷⷕ⏙ऩ 10-2� ΍ၸ AWS SDK ˀ SimpleDB ̓̈ᄉኤӬ Java ርࣿ 
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SimpleDBExample.java 

̼ᆉຌӬ 10-2 ᄉΒߔϛ᝹ڙՏ˝ aws_credentials.properties ᄉ஠͇᧖γߚ˿ AWS
њ᝼ǌaws_credentials.properties ஠͇ЮݟࠓʽὙ 

 

ᤇ˓Βߔၸ Java ርࣿ౎໥ᇧ API ᄉၸกǌݟ౦ርࣿఝܬఽὋࡂԺᑞ͗ၸʼಕэ Java ጷ͇Ὃ

Ӊહ Java ૆ˣӐ API὇JPAὈǌԺ̾ύүʶ̎धຸᮉᄫ౎΍ၸ JPA ૆ˣӐஜ૵ҁ SimpleDBǌ

SimpleJPA ௦ᤇಧʶ˓ᮉᄫὋ߱๯ᄥ˿ˀࡂ SimpleDB థСᄉ JPA  ǌᬶߔ

10.2.4� 䗮䖛Ruby੠PythonՓ⫼SimpleDB 

Rails ௦ Ruby ᇪӜᄉ Web धԦ˧ᤤǌݟ౦ਆڙ Rails ःၸ᧖΍ၸ SimpleDBὋ෤థܰႌᄉࣞүὋ

ᐯ߿෤ก࠱ԓ౎ᄉСጆۋஜ૵ं὇Βݟ MySQLὈኤӬఢ૰੆ SimpleDBǌʿ᣾ SimpleRecord Ժ

̾ᝌфᤇ˓᫇ᮤǌԺ̾᝺᫇ SimpleRecord ՎՏधຸᮉᄫ౎ᖌԨຸ̼ᆉὋڦڠὙhttps://github.com/ 
appoxy/simple_record/ǌਆၸ Amazon SimpleDBͺ˝૆ˣӐߚϱᄉ RailsःၸὋԺ̾ၸ SimpleRecord
ఢ̼ ActiveRecordǌ 

΍ၸ SimpleRecord ॡࠓ௛ὋФ߶ᜈ˶ࡂ௦ʶᛠ̼ᆉᄉ̂ЇὙ 

 

ϛࣂ߿ፂ߶ᜈ˿ RubyǋRubyGems ֖ RailsǌణኤӬᄉΒݟߔʽὙ 
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֖ґ᭦ʶಧὋ᜵ЎᦠᎵ AWS њ᝼̾эݝܫ΍ၸ SimpleDBǌᦠᎵ AWS њ᝼ݟʽὙ 

 

Ժ̾ߚϱࠃΒ˿ὋಧΒݟʽὙ 

 

Ժ̾૊ಕខቿᖌԨࠃΒὙ 

 

൤ܰὋᤆԺ̾੼Ѣӛᦠ్͇ᄉ੝థࠃΒὋϷᤇಧὙ 

 

ʼ᭦̭ፀ˿ڙʹݟ Rails ःၸ˖΍ၸ SimpleDBǌ൤ܰᤆథʶ̎ఢ̼ᄉዜंὋӉહ Amazon ଡ

Θᄉၸ౎ᤋଋ Amazon నҫᄉ Ruby ឥᝒଋԯǌԺ̯̾Ꭹʼʽᣑᤇ˓ SimpleDB ᄉ Ruby ዜं౎ᤈ

ʶ൥˿ᝌὋڦڠὙhttp://aws.amazon.com/code/Amazon-SimpleDB/3324ǌ 
ణՐੇ͂౎̭ፀݟʹၸ Python ᝺᫇ AWS SimpleDBǌBoto ௦᝺᫇ SimpleDB ᄉ Pyhon ዜं˖

ణึᛠᄉᤤસὋԺ̯̾ http://code.google.com/p/boto/ᖌԨǌधݼґЎ̯ Github᪪Ϸʽᣑణளᄉ boto
ຸ̼ᆉὙ 

 

ཨՐڙАᬟᄉྟఴंᄫेʽᤁᛠ python install setup.py ౎߶ᜈ botoǌᜈݝՐըҮ

Python  Ѹतʶ˓ள۪ὋཨՐज़᧖᭦ຊҪ్ᄫὋϷᤇಧὙڠ௛ࠓᛠὋԺ̾ॡ̽֐

 

ᬓ൤̾ܰὋSimpleDB  ᦏγ૆ʶᒰǌߔᄉழयˀґ᭦᜸᣾ᄉФ̴Β֖̈̓̽֐

10.3� ᇣ㒧 

ఴብ๯ᄥ˿ˏ˓ึᛠᄉǋԺͨ᎕ᄉஜ૵ं̇నҫὋឬ௙˿߱͂ᄉᛠ˝ྱཁ֖ྱ൳˧ܪὋᤆ̭

ፀ˿ঞಧፆՋՉሗឥᝒᄉዜंǋૈӮ֖ಳ౵΍ၸ NoSQL  ϱǌߚ
Google App Engine ஜ૵ߚϱ֖ Amazon SimpleDB ࠪஜ૵ंᮖ۪Ꮺᝒᦏ௦᭨֐বᄉὋ߱͂Χ

΍ඇ˓̠᧗ளধᏥ̴͂˝ክူஜ૵ं੝ͺѢᄉՉሗҰҦǌࠪ ᝴̠ܲ౎ឬὋቢ̠ࢼڙᄉᐪᒒʼࠃဗ

Ժੰࡘ౵ౝʿ̨᭣࣡ឩ̠ὋᏪ˄̯੆ఴ֖༦าবᄉᝇऎᄹ˶௦ࠃၸ֖ࠅਠᄉǌ 

ߓ୍࣍س�Ԛѫմ�*GT_2KK�Ћц॑ࢲ֣



184� � ኃ 10 ብ� ΍ၸ̇˖ᄉ NoSQL 

 

Google ֖ Amazon ଡΘᄉֵ̖௦߱͂ᤇʶዜ˖ణࣸ˝̠ᅻᄉ֖ϣܤᄉǌఝܲ̇ஜ૵ंᄉᤤસ

ὋCouchDBݟ๘ဗǌΒݼधڙൣ ֖ MongoDB ᄉीব̇ஜ૵ं˞఺ࣂፂភၶ˿ǌCouchDB ᄉѸᤴ

Ꮷ଍Ѣᄉ˞఺Զϡ CouchOne὇www.couchone.comὈǌˀ ˧ᄰͪὋMongoHQ ௦Ժͨ᎕ᄉ MongoDB
ࠖ˞ǌ஠ುஜ૵ं˶ʿ௦׬ʶᄉԺੰࡘ੫ክᤤસǌణጻʶᒰব᪃/Ϙஜ૵ंᄉѸतᏧ Basho ֖

Joyent ʶᡐଡΘ˿ Riak ᄉ 3ǋ5 ᓫཁᬶᏅǌ࣎భ࠱౎ᤆᑞ᜸ҁఝܲᄉᤤસǌ 
ᬣᅋ̇᝟ኪᜁᡔ౎ᡔܲڠ᧓ጩὋੇ ͂ॡԺᑞ͗ᄹҁॡܲஜ૵ं̇నҫǌፏܷܲஜ੊Ꮷᒯ࠵ॡ

ܲ̇ஜ૵ंᦏ͗ၸʼ NoSQL ֵ̖ǌᤇ͗˝᝴ܲधԦᏧଡΘ΍ၸ NoSQL ᄉ఺͗Ὃࣲ ΍३धԦᏧध

 ஜ૵ंᄹͺ૆ˣӐనҫǌઁݼ
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.BQ3FEVDF Ժੰࣲࡘᛠူܪ�

ᴀゴݙᆍ 
� ˿ᝌԺੰࣲࡘᛠူܪᄉૌੌ 

� ѽၸ MapReduce ᤈᛠܷ᜺ഴࣲᛠူܪ 

� ଉጉ MapReduce ᝟ኪഴۋᄉഏএ֖ዴܪ˧ݫ 

� ᤯᣾ MongoDBǋCouchDB ֖ HBase ΍ၸ MapReduce 

� ̭ፀ۲̅ MapReduce ᄉ఺ߥ٧˷ಳ౵ Mahout 

 

ጪܷ᧙ஜ૵᜵ය΍ၸᄉழก֖ࢹХᑞࣲᛠ੯ᛠὋᏪ˄˧ᫍᄉ̓̈ཁ᜵ࡉԺᑞ࠵ǌఝ࠵

ᄉ̓̈ཁ਒։ᅋఝ࠵ᄉ໷ڙу቉֖ఝ࠵ᄉክူǌᤇಧᄉࣲᛠࢹူܪХՎௐᤆ᜵ࡉԺᑞ

ᬋͯ͛ᣤᄉஜ૵᧙ǌI/O ᄉၪᮘǌI/Oူܪज़ज़͗੆˝᫽ᆽঋᤳᰳ஌ࠔ֖ࣛ ၪᮘܷڙஜ૵᧙ʽ͗Ԫ

३ఝ˝Ѡ௬Ὃࣲ˄థԺᑞ͗પਤஞ˓ጆፑὋ̾ᒯ̅ጆፑ෤กвၸǌځ൤ܷࠪ᜺ഴ᝟ኪᏪᝒὋγ૆

ஜ૵ఴڠ᝟ኪࡂ௬३౜Ф᧗᜵ǌᏥᘼҁݟ൤ܲᄉழ᭦ὋܲူܪԻ఺٧ʼᄉܷஜ૵ᬶࡂ௬३௄᧗᜵

ԠʿኤӬ˿ǌ 

ࣱܲ౎Ὃ््ᓣᓣᄉழกᜁधԦѢ౎Ὃၸ̅᝟ኪܷஜ૵ᬶǌణѹὋѸளᄉ᧗ཁ̅ڙౝतᡓጞ

᝟ኪ఺ǌᡓጞ᝟ኪ఺ࡂ௦ᡓጞፋҦᄉ᝟ኪ఺ὋХܫᤉᡓൣ࣡පࣰᄉူܪᑞҦǌᤇ̎఺٧ᑞॡڠݝ

ᤁᛠྱѾ᝹᝟ᄉܬఽᄉ᝟ኪۋᬶࠚኪกὋʿ ᣾ሎᡛܴݝᄉ᤯ၸᝌфழ಴ᤆࢿ३ॡᤉǌ߱ ͂ᄉतᤴ

֖፤એ੆ఴᰳ௔Ὃࠪፏܷᦉѫጷጺ౎ឬᦏᥐʿԺԢǌ 

Ꭹಪ᝟ኪᄉѢဗὋ̋ ᝌфᡓጞ᝟ኪ఺ᄉᬱᮤࣛ౎˿ளᄉఔЏǌ᝟ኪᎩಪᄉਆก௦ઁࢹͺѫ஘

ҁʶጆѴᓫཁʼᤈᛠὋђ࠵ԓ౎ӬԻ఺٧߸੆Վʶࢹͺ੝ᭉᄉௐᫍǌᎩಪ᝟ኪᄉ᧗ཁᣀሧҁ˿๖

ো͛ᤫଋԯ὇Message Passing InterfaceὋMPIὈʼὋ΍ၸ MPI ੊ФԪሗࠃဗஜ૵ڙᓫཁ˧ᫍ͛ᤫὋ

ణጻ߸੆᝟ኪ͉ۋᬶࠚҫǌݟ౦ଡᰳ CPU ᮟညᑞҪᤳ߸੆ࢹͺὋᤇሗન੧ࡂᑞॡࢹڠݝͺǌͭ

௦ݟ౦ᓫཁᫍ᜵͛ᤫܷ᧙ஜ૵Ὃ஌ည͗ࡂᬋͯǌܷஜ૵᧙͛ᣤ͗ԩҁ I/O ৰхࠃᬌ҃Ὃဗࠔ֖ࣛ

 धԦᏧᢵʼǌ˿ڙᄉ᠉͉˶߸Кᖿܬ൤ǌ൤ܰὋክူஜ૵Р̙᤾ᣣ֖ܾ᠋ুݟ࣡࣡˶

SETI@Home὇http://setiathome.berkeley.edu/Ὀ֖ Folding@Home὇http://folding.stanford.edu/Ὀ

ኍМР᝟ኪᮉᄫࠪᎩಪ᝟ኪᄉਆกᤈᛠ˿ੰࡘὋᝧ˓̠᠇࿸Ѣ“ቆ᫋”ᄉ CPU ֆయ౎ࣞүူܪ᝟

ኪ͉ۋᬶࠚҫǌᤇ̎ᮉᄫѽၸቆ᫋ᄉ CPU ௐᫍ౎ᤁᛠὋCPU ֆయ౎ᒬংਜᏧଡΘᄉ੆ᄇʼӡὋ

థௐၴᒯ௦ʼᄇʹԻ˓̠఺٧ǌᤇ̎఺٧ˀ̈ᐎᎩᄉᤋଋௐधௐறὋᙉཨඇ˓˓ͳలॸԺ᭤Ὃͭ

௦̮ཨጷ੆˿ܷࢼᄉ᝟ኪ఺ᬶᏅǌ᤯᣾Ջࣲቆ᫋ᄉ CPUὋஞ˓᝹ஶ঳ͳʼఝϷ௦Ӭ˓ᡓጞ᝟ኪ

᪡�

ኃ11 ብ�
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఺Ὃၴᒯ࣡࣡ᡓ᣾ᡓጞ᝟ኪ఺ǌ 

ᙉཨథՉሗʿՎᄉథ஌ѫ࣊य᝟ኪᝌфழ಴Ὃͭ ௦߱͂˖෤థʶ˓ᑞ࠱ஜ૵γ૆ڙ᝟ኪᎩಪ

ఴڠ౎ђ܊܃ࠔࣛ࠴ǌॡ࠵థ̠͗ᥕ९ڙᓫཁᫍʿР̙੊Ꮷࡉ᧙࠵Р̙ᄉን႔ǌMapReduce ᄉ༦

ਕ౎ᒬ̅ѥஜयᎃርᄉူএὋ˶ Ҧࡉᄰ̈ΙᠺὋՎௐ࠵᧙ђࡉᫍ˧ᛠᤈር੊ጲርࣲڙ૆ڱ௦ឬࡂ

ʶᡐǌMapReduceڙஜ૵֖᝟ኪγ૆࠱ ˞᜵ၸ̅ѫ࣊य᝟ኪὋࣲၿ Google ૆థ˃ѽǌͺ˝ʶሗ

ᰳ஌Ժ᭤ᄉܷஜ૵ူܪழกὋMapReduce ፂ੆˝ణึᛠᄉழก˧ʶǌMapReduceࣂ̬ݟ ଡΘ˿ኤ

ӬǋࠓᩱᄉഴۋὋ̾Φథ஌ڠ᝟ኪѫ࣊ᬶڙᏅʼᄉܷஜ૵ὋᬶᏅԺၿ׷ၸ఺٧ശՓੰࡘᏪ੆ǌఴ

ብ࠱ᝌ᧕ MapReduceὋࣲଉᝦᤇሗᎃርഴܷڙۋஜ૵ʼԺ̾ᤈᛠᄉ᝟ኪǌ 

MapReduce ᄉ camel-case ྟఴၿ Google ΍ၸ֖଍ࣸǌʿ᣾Ὃᤇ᧖੝᜷ᄥ

ᄉЮࠓఝ˝᤯ၸὋ˄ʿᬌ̅ Google ᄉ߿˦ǌ 

MapReduce ᄉਆกԦ࣊ڙʶኼᆐቂ᝶஠˖Ὃ᝶஠ڙጲڦڠὙhttp://labs.google. 

com/papers/mapreduce.html὇Dean, Jeffrey & Ghemawat, Sanjay (2004), þMapReduce: 

Simplifi ed Data Processing on Large ClustersÿὈǌ 

11.1� ⧚㾷 MapReduce 

ኃ 6 ብడ̭ፀ᣾ၸ MapReduce ѫጷ MongoDB ᬶᏅʼᄉஜ૵Ὃځ൤ MapReduce ࠪ;ࣲʿ௦

߸Кᬊၶᄉǌʿ᣾˝˿ᝌ᧕ MapReduce ᄉጹᓫ֖˷਄ၸกὋʽ᭦ੇ͂ၸʶ̎Βߔ౎᧗ள̭ፀǌ 

धݼЎၸ MapReduce ᤁᛠʶ̎ಉលὋಉល๗ԢᐐՋѥஜὋඊݟ sumǋmaximumǋminimum

֖ averageǌ᜵ၸҁ 1970 ࣱҁ 2010 ࣱᫍ NYSE ᄉඇ௅ڣࣉஜ૵Ὃᤇ̎ஜ૵ࠪܰМधǌځ˝ஜ

૵௦૊௅඼঳ὋඇԵᐦᇽඇ˓̓௛௅Եథʶ˓ஜ૵ཁὋ੝̾ஜ૵ᬶࣲʿܷὋᐯ߿෤ܷҁܷஜ૵ᄉ

ርऎǌಧΒ˞᜵௦Сซ MapReduce ۲ᆨὋ੝ܷ̾࠴ʿ᧗᜵ǌᤇ˓Βߔ᧖΍ၸˏሗ஠ುஜ૵ंὙ

MongoDB ֖ CouchDBǌMapReduce ʿྱ̅߿ᤇֵ̖̎ὋᏪ௦᤟ၸ̅᝴ܲ NoSQL ֵ̖ὋӉહథ

ࣿѴிߚϱ֖ѫ࣊य᪃/Ϙ௡࠰ǌځ˝஠ುஜ૵ंᄉ߶ᜈᦠᎵʿၸᔈྱѾܲᄉዴҦὋᏪ˄ॡࠓ௛

ǌሮՐв̭ፀ᤯᣾ݼഴयʽ฽ណὋੇ͂੝̾Ў̯஠ುஜ૵ंधڠఴڙ Hadoop ֖ HBase ʼ΍ၸ

MapReduceǌ 

धݼґЎʽᣑ 1970 ࣱᒯ 2010 ࣱᄉ NYSE �-Ὑhttp://infochimps.com/datasets/dailyڦڠஜ૵Ὃڣࣉ

1970-2010-open-close-hi-low-andvolume-nyse-exchangeǌઁ ஠͇ᝌԌҁఴڠᄫेὋФ˖Ӊդ᝴ܲ஠

͇ὋѫˏዜὙඇ௅ڣࣉஜ૵஠͇֖ᐦোஜ૵஠͇ǌ˝˿ኤӬὋԵҪᣑඇ௅ڣࣉஜ૵஠͇ҁஜ૵ं

˖ǌԀԵᭉ᜵ᥦ̎Տ̾ߙ NYSE_daily_prices_धܿὋ˄ፆࡊ௦ʶ˓ஜߙ੊ߙආᄉ஠͇ǌᤇ̎

஠͇˖ళࡊథʶ˓ஜߙᄉԵӉդܿζোὋځᏪԺ̾᡹᣾ǌ 

MongoDB ஜ૵ं֖ᬶՋѫѾ֐Տ˝ mydb ֖ nyseὋCouchDB ஜ૵ं֐Տ˝ nyseǌஜ૵௦

CSV ಪयᄉὋԺ̾ѽၸ monogoimport ஜ૵࠭Йҁ࠱Хࢹ MongoDB ᬶՋ˖ǌՐ᭦͗ၸ Python ᑭ

ఴઁᤇ˓.csv ஠͇Ҫᣑҁ CouchDB ˖ǌ 

Ҫᣑ NYSE_daily_prices_A.csv ᄉ mongoimport  ʽὙݟԢФᣤѢ̽֐
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Ф̴஠͇ၸՎಧᄉழกҪᣑǌ˝˿ᥗБᮊࣿʼ͛ 36 ˓ʿՎ஠͇ᄉጒဴὋԺ̾Ꮵᘼၸ shell ᑭ

ఴᒬҮ੯ᛠ͉ҫὋᑭఴ̼ݟᆉຌӬ 11-1 ੝ᇧǌ 

ҷⷕ⏙ऩ 11-1� infochimps_nyse_data_loader.sh 

 

infochimps_nyse_data_loader.sh 

Ҫᣑ߸ஜ૵̾ՐὋԺ̾ಉᄹӬ˓஠ು౎೜ಉಪयὙ 
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ʽ᭦ၸ MapReduce ౎ᬶူܪՋǌኃʶ˓͉ҫ௦੼Ѣ 1970 ࣱᒯ 2010 ࣱᫍඇᐦణᰳ͈ǌ 

MapReduce ӉહˏᦉѫὙmap ѥஜ֖ reduce ѥஜǌࡉክऄࡎጆፑᮟጒࣲ̾ڠᛠழय੯ᛠ᝟ኪὋ

ͭᤇˏ˓ѥஜ௦ᮊࣿःၸҁஜ૵ʼᄉǌMap ଋԩʶ˓᪃/ϘࠪཨՐԦѢԲʶ˓᪃/ϘࠪǌReduce ଋ

ԩ map ᫼ൿᄉᣤѢὋ᤯᣾ူܪᤇ̎᪃/Ϙ̖ࠪၶణՐᄉፆ౦ǌmap ѥஜ͗ःၸҁᬶՋᄉඇ˓్ᄫ

ʼὋᬶՋԺܷ̾ҁѫ࣊ܲڙԻྫྷူ఺٧ʼǌmap ѥஜᤁᛠڙѫ࣊यᓫཁఴᬶڠՋᄉᬶߔʼǌʶ˓

ᓫཁʼᄉ map ୱͺ֖Բʶ˓ᓫཁʼᄉ map ୱͺ߸К࿗በǌᤇሗຌఀᄉᬥሎଡΘ˿ᰳ஌ᄉࣲᛠܪ

ူὋՎௐᤆᑞஂ૆ܾ᠋ௐᬶߔڙʼ᧗ளᤁᛠ map ѥஜǌ 

map ѥஜڙஞ˓ᬶՋʼᤁᛠ߸̾ՐὋѸतѢ౎ᄉϘ͛ᤫፋ reduce ᫼ൿǌMapReduce ಳ౵͗ܪ

ူ̯ܲ˓ᓫཁஅᬶ֖ஞူᣤѢᄉࢹͺὋࣲ΍ФԺ̯̾ʶ˓᫼ൿ͛ᤫҁʽʶ˓᫼ൿǌ 

Reduce ѥஜଋஅ map ᫼ൿၶ੆ᄉ᪃/ϘࠪὋϡᤈʶ൥ူܪ३ҁణጻፆ౦ǌReduce ᫼ൿԺᑞ͗

۲̅ʶ˓МР᪃౎ᐐՋϘǌReduce ዜͪ mapὋ˶ᤁᛠڙѫ࣊यᬶᏅᄉඇ˓ᓫཁʼǌʿՎᓫཁʼ

reduce ୱͺᄉፆ౦͗Ջࣲᡐ౎̖ၶణጻፆ౦ǌඇ˓ᓫཁ੯ᛠᄉ reduce ୱͺ࿗በ̅Ф̴ᓫཁὋॆ ཨ

ణՐᄉՋࣲᬓܰǌ 

᪃/ϘࠪԺ̾ፂԊܲ᥅ map ֖ reduce ᫼ൿὋ̾ஂ૆ࠪࣂѫጷ֖ᐐՋ᣾ᄉஜ૵ᤈᛠвᐐՋǋв

 ஜ૵ᬶὋॆᭉ᜵ܲሗʿՎᄉ඼঳ஜ૵ௐὋᤇሗৰх࣡͗Ԧၶǌ߿ǌࠪፋူܪ

11.1.1� ᡒߎ↣㙵᳔催Ӌ 

ᝧੇ͂ٿҁኃʶ˓͉ҫὋԀ੼Ѣ 1970 ࣱᒯ 2010 ࣱᫍඇᐦణᰳ͈ὋՋ᤟ᄉ map ѥஜݟʽὙ 

 

manipulate_nyse_market_data.txt 

ѥஜ͗ःၸҁᬶՋᄉ੝థ஠ುʼǌࠪඇ˓஠ುὋԨ stock_symbol ͺ˝᪃Ὃࣲၶ੆ stock_ 

symbol ֖ stock_price_high ጷՋᄉ᪃/Ϙࠪǌ᣾ርڎݟ 11-1 ੝ᇧὙ 

 

�ڎ 11-1 
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2 

3 

4 
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17 

6 

7 

8 

9 
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13 
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15 

16 

map ᫼ൿଡԨѢᄉ᪃/Ϙࠪ௦ reduce ᫼ൿᄉᣤЙǌڙ MongoDB ᧖Ὃreduce ѥஜԺ̾߿˦੆ʽ

᭦ᄉ JavaScript ѥஜὙ 

MongoDB Եஂ૆ၸ JavaScript ˦߿ map ֖ reduce ѥஜǌ 

 

manipulate_nyse_market_data.txt 

reduce ѥஜଋԩˏ˓ԟஜὙ1 ˓᪃֖ 1 ˓Ϙᄉஜጷǌڙᤇ˓Βߔ᧖Ὃ̼Ձ"FDI"ᄉᐦᇽ͗ڙ

map ᫼ൿ̖ၶ᝴ܲʿՎᄉ᪃/ϘࠪǌФ˖ʶ̎ݟʽὙ 

 

ኪʶʽ঳ஜὙdb.nyse.find({stock_symbol: "FDI"}).count();ὋԦဗ঳Рథ 5596

్᝭ेǌځ൤ map ᫼ൿःឞၶ੆Վಧஜ᧙ᄉ᪃/ϘࠪǌᏥᘼҁథ̎᝭ेᄉϘ෤థ߿˦Ὃ੝̾ map

᫼ൿၶ੆ᄉፆ౦Ժᑞʿ௦ൣݝ 5596 ˓ǌ 

reduce ѥஜϷᤇಧଋԩϘὙ 

 

൤ௐݟ౦ٿᮎ reduce ѥஜὋԺ̾ซ਒ҁࠪඇ˓᪃ᦏ᥅Ԋ˿ࠪःᄉϘஜጷὋࣲ ˄ࠪஜጷᄉඇ˓

Њገុၸ˿᫆Ӊǌᤇ˓᫆Ӊ὇੊ᏧឬݒࢥѥஜὈ੯ᛠʶ˓ኤӬᄉඊᣖὋᆷ߿ѢʶጷϘ᧖ణᰳᄉ͈

ಪǌ 

reduce ᫼ൿᄉᣤѢ௦ʶጷӉդᐦᇽ̼Ձ֖ణᰳ͈ಪᄉ᪃/ϘࠪὋඇԵᐦᇽʶ˓᪃/Ϙࠪǌ

MongoDB ஂ૆ʶ˓Ժᤤᄉ finalize ѥஜὋᑞ͛Й reduce ѥஜᄉᣤѢࣲᤈʶ൥඼঳ǌ 

ʽ᭦Ὃڙ CouchDB ᧖ҪᣑՎಧᄉஜ૵ὋཨՐၸ MapReduce ੯ᛠʶ̎Ф̴ዜۋᄉᐐՋѥஜǌ 

11.1.2�  CouchDBࠄ䕑ग़৆NYSEᏖഎ᭄᥂ࡴ

धݼґὋᭉ᜵ၸᑭఴᝌౡ.csv ஠͇Ὃ࠱.csv ᝭ेᣀ૰੆ JSON ஠ುὋཨՐ࠱ФҪᣑЙ
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CouchDB నҫ٧ǌၸኤӬᄉᮊࣿ Python ᑭఴࡂԺ̾߸੆͉ҫὋʿ᣾ᮊࣿҪᣑ 900 ʹ஠ುᤆ௦ॡ

ਤǌఝࠃᬄᄉৰх௦ၸఝϣܤᄉࣲᛠᑭఴઁஜ૵ຊҪҁ CouchDB ᧖ǌ˝˿ᖌԨణܷ஌ညὋᤆԺ

̾ѽၸ CouchDB ᄉ੺᧙ʼ͛ API Վௐʼ͛іӡ˓஠ುǌ 

ᑭఴᄉನॶҩᑞ࠯ᜈڙՏ˝ upload_nyse_market_data ᄉѥஜ᧖ὋЮݟࠓʽὙ 

 

upload_nyse_market_data_couchdb.py 

ᤇ˓ѥஜᝌౡ੝థ஠͇Տӛᦠ'NYSE_daily_prices_*.csv'ᄉ஠͇ǌPython ᑭఴѽၸ

csv.DicReaderᝌౡ.csv஠ࣲ͇ᣏౚଡԨܿζোὋཨՐၸ JSONഴઁڰᝌౡ߸ᄉ᝭ेᣀ੆ JSON

஠ುǌᤇ˓ѥஜၸ Couch ዜᤋଋ CouchDB నҫ٧ὋѸत֖Ѻᬓஜ૵ंὋຊҪ֖Ѻᬓ஠ುǌCouch

ዜ௦ࠪ CouchDB REST API ᄉኤӬ࠯ᜈὋ̯ CouchDB wiki ὇http://wiki.apache.org/couchdb/Getting 

startedwith_PythonὈಧΒ३ҁ˿ॡܲըԦǌ 

ஜ૵Ҫᣑ߸̾ՐὋၸ MapReduce ੯ᛠᐐՋѥஜǌᯪЎ᧗ள੯ᛠґ᭦ MongoDB ᧖ណ᣾ᄉಉលὋ

Ԁ੼Ѣ 1970 ࣱҁ 2010 ࣱᫍඇᐦణᰳ͈ǌཨՐв੯ᛠԲܰʶ˓ಉលὋ੼Ѣ 1970 ࣱᒯ 2010 ࣱ˧ᫍ

ඇԵᐦᇽඇࣱᄉణ͈ͯಪǌኃʶ˓ಉល˖ణᰳ͈ಪ᜵̯ஞ˓ 40 ࣱ᧖੼Ѣ౎Ὃኃ̃˓ಉលѶ૊ˏ

˓ጞѾᐐՋஜ૵Ὑࣱ֖͊ᐦᇽǌ 

CouchDB ᧖Ὃࠪ ஠ುஜ૵ंᤈᛠ֖ူܪ᣾໙ᄉ MapReduce ಉល͗Ѹत᜼ڎǌ᜼ڎ௦ CouchDB

஠ುಉល֖ઐնᄉ˞᜵ࢹХǌథˏሗ᜼ڎὙබˣᄉ֖˙ௐᄉǌᤇʶᓫ΍ၸබˣ᜼ڎ౎໥ᇧǌබˣ

᜼͗ڎၶ੆ऄࡎஜ૵ጉलὋጉलत߸̾ՐὋ߱ᄉᤳऎࡂᑞԪঋὋځ൤तᝫڙၶ̖ဖܑ˖΍ၸǌ˙

ௐ᜼ڎ᤟̅ԓۋ᝹᝟ǌ᜼ڙ˦߿ڎ᝹᝟஠ು᧖ǌ᝹᝟஠ು௦ྱ൳ዜۋᄉ CouchDB ஠ುὋԺ̾੯

ᛠःၸር̼ࣿᆉǌCouchDB ஂ૆ܲ᜼ڎనҫ٧ὋԀᑞၸʿՎᎃርឥᝒᎃз̼ᆉǌᤇ਒։ᅋԺ̾

΍ၸ JavaScriptǋErlangǋJava ੊Ф̴͉ʹ੝ஂ૆ᄉឥᝒ˝ CouchDB ᎃз MapReduceǌఴᓫੇ͂

ၸ JavaScript ౎ឬ௙ CouchDB ᄉ۲̅ MapReduce ᄉಉលҩᑞǌ 

ʽ᭦ᄉ᝹᝟஠ುӉդ˿ʻ˓᜼ڎὋ߱͂ᄉᄫᄉѫѾݟʽǌ 

� ѴѢ੝థ஠ುǌ 
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� ੼Ѣ 1970 ࣱᒯ 2010 ࣱ˧ᫍඇᐦణᰳ͈ಪǌ 

� ੼ѢඇԵᐦᇽඇࣱᄉణ͈ͯಪǌ  

᝹᝟஠ುݟʽὙ 

 
 

 

mydesign.json 

ᤇ˓᝹᝟஠ುγڙߚՏ˝ mydesign.json ᄉ஠͇˖Ὃ࠱ឞ஠ುʼ͛ҁ myse_db ஜ૵ं˖Ὑ 

 

CouchDB ᄉ REST य֖̓̈ JSON ஠ುᝧክူஜ૵ं஠ುԪ३᭣࣡ኤӬὋࡂ௦ᎃᣣǋʼ͛᝹

᝟஠ುǌ΍ၸ HTTP PUT ழกʼ͛᝹᝟஠ು͗३ҁʽ᭦ᄉֽःὙ 

 

ֽःᄉᦉѫЮ͗ࠓథ੝ԪӐὋͭ௦ݟ౦ᄹ᜸˿ᩱឧὋᥦឬ௙᜵˥᝹᝟஠ುѢ˿᫇ᮤὋ᜵˥ʼ
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͛ୱͺѢ˿᫇ᮤǌ 

Futon ௦ CouchDB ۲̅ Web ᄉክူႌ᭦Ὃᑞၸ౎ಉᄹ᝹᝟஠ುὋុၸ᜼ڎᝎԦ MapReduce

͉ҫǌኃʶ൒ܷڙ᧙ஜ૵ʼᤁᛠ MapReduce ԺᑞඊᣖਤὋځ˝ CouchDB ᜵۲̅ map ѥஜѸतጉ

लǌՐ፝ᤁᛠ΍ၸጉलὋ੯ᛠᡐ౎ࡂঋܲ˿ǌFuton ᤆଡΘ˿ѫ᫼ൿ᜼ڎ౎ࡘᇧ map ֖ reduce ͉

ҫὋࠪူᝌஜ૵ᄉᐐՋ᣾ር᭣࣡థၸǌ 

ґ᭦ΒߔᄉᐐՋ᤾ᣣ᭣࣡ኤӬὋ෤థ̣˥ᭉ᜵ᝌ᧕ᄉǌʿ ᣾᝹᝟஠ು֖᜼ڎథ̎Ϙ३ซ਒ᄉ

నҫ٧ǌੇ͂ᄉ̼ᆉ௦ၸڎ஠ುᄉ᜼ူܪ˿ழǌᯪЎὋ᝹᝟஠ು᧖ᄉ"language"࡚বૈ௙ڠ

JavaScript ᎃзᄉὋ੝̾"language"࡚বᄉϘ˶ᤇಧܥ௙Ὃݟ౦ʿܥ௙Ѷ᳭ᝢၸ JavaScriptǌݟ

౦;ၸᄉ௦ Erlang ੊ JavaὋᏪʿ௦ JavaScriptὋӡʹ᜵᝭३ૈ߿ǌФ൒Ὃ੝థ MapReduce ᄉ᜼ڎ

̼ᆉᦏӉդڙ"view"࡚বᄉϘ᧖ǌኃʻ MapReduce ᪃/Ϙࠪ᧖ᄉ᪃ʿॸ௦ߙቿ˘ὋԺ̾௦͉ʹథ

஌ᄉ JSON ዜۋǌ᝟ኪඇᐦඇࣱణ͈ͯᄉ᜼̯ڎ஠ುᄉ date ࡚ব˖ଡԨѢࣱ͊Ὃၸᐦᇽࣱ֖͊

ͺ˝᪃Ὃ̯ᏪኤӐ˿᝟ኪǌኃٽὋබˣ᜼ڎ૊ map ᫼ൿၶ੆ᄉ᪃ࠪ஠ುᤈᛠጉलǌݟ౦ၶ੆ᄉ

᪃௦ᐦᇽ̼Ձࣱ֖͊Ὃᥦ˥஠ು˶͗ၸᤇˏ˓࡚ব૊ፋ߿൒ࣿጉलǌ 

Ժ̾᤯᣾᝺᫇᜼ڎ౎ᝎԦ MapReduce ᤁᛠǌREST ᮲ಪᄉ᜼ڎ᝺᫇Ժ̾᤯᣾ Futon ଌ҃Իǋ

᤯᣾ curl ኍ̽֐ᛠࢹХ੊ᏧФ̴ஂ૆ REST ̓̈ᄉ఺҃ၸเ᜾٧౎ុၸǌ 

ᄹ᣾ MongoDB ֖ CouchDB ᤇˏሗ஠ುஜ૵ं΍ၸ MapReduce ᄉΒߔՐὋʽ᭦̭ፀѴிథ

 ϱǌߚࣿ

11.2� MapReduce ੠ HBase 

ଋʽ౎ੇ͂Ҫᣑ NYSE ஜ૵ᬶҁ HBase Β˖ǌᤇʶ൒ၸࠃ MapReduce ౎ᝌౡ.csv ஠͇Ὃࣲ

ஜ૵Ҫᣑҁ࠱ HBase ˖ǌᤇሗþᩖयÿMapReduce ၸก᭣࣡ึᛠὋᏪ˄ॡ᤟Ջᝌౡܷ஠͇ǌஜ૵

ҪᣑЙ HBase ̾ՐὋвၸ MapReduce ౎ᤁᛠі˓ᐐՋѥஜǌґ᭦ࡘᇧ᣾ MapReduce ᄉˏ˓Βߔǌ

в౎ʶ˓ःឞᑞࣞү;Ҫुࠪ MapReduce ഏএᄉူᝌὋՎௐࡘᇧ߱ࠪܲሗৰхᄉ᤟ःবǌ 

ڙ HBase˖ Java௦ MapReduceᎃርᄉᯪᤤǌ൤ܰᤆԺ̾ၸ PythonǋRuby੊ PHPᎃз MapReduce

͉ҫὋઁ HBaseॆͺ͉ҫᄉध֖ݼ/੊ጻཁǌᤇ˓Βߔ᜵Ѹत̾ʽٽᦉѫርࣿ౎Өុࢹͺǌ 

� mapper ዜၶ੆᪃/Ϙࠪǌ 

� reducer ዜଋԩ mapper ၶ੆ᄉϘὋ᤯᣾ူܪѸतᐐՋǌڙஜ૵ʼ͛ᄉΒߔ᧖Ὃmapper Ե௦

ଢЙஜ૵ҁ HBase ᛪ˖ǌ 

� ᯵Үዜᤋଋ mapper ዜ֖ reducer ዜǌ 

� ЙԯዜڙФ main ழก˖ᝎԦ͉ҫǌ 

ᤇٽᦉѫ˶Ժ̾Ջࣲҁʶ˓ዜ᧖᭦ǌᤇሗৰхʽ mapperዜ֖ reducerዜԺ̾இ੆᭡খݒࢥዜǌ

ʿ᣾ڙᤇ˓Βߔ˖ੇ͂ᤆ௦Ѹतٽ˓ዜὋඇ˓ዜࠪःʼ᭦ଡҁᄉʶ˓ርࣿᦉѫǌ 

ϛ᝹ Hadoop ֖ HBase ǌឯຊҪʽѴ.jar˿ݝፂ߶ᜈᦠᎵࣂ ஠͇ҁ Java classpath ˖Ὃᆷγ

Βߔᑞᎃដ᤯᣾֖ᤁᛠὙ 

� hadoop-0.20.2-ant.jar 
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� hadoop-0.20.2-core.jar 

� hadoop-0.20.2-tools.jar 

� hbase-0.20.6.jar 
hadoop jar ஠͇ڙ Hadoop ԦᛠӉ᧖Ὃhbase jar Ѷ౎ᒬ HBaseǌ 

mapper ̼ᆉݟʽὙ 

 

 

//ᄣ૩ຕ਍࿔ॲ 

//Ӏႜ܁ൽຕ਍ 
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NyseMarketDataMapper.java 

ґ᭦ᄉ̼ᆉ᭣࣡۲ᆨὋ᧗ཁࡘᇧ˿ map ѥஜᄉС᪃ҩᑞǌmapper ዜፘ੽ᒬ org.apache. 

hadoop.mapreduce.MapperὋࣲࠃဗ˿ map ழกǌMap ழกଋԩ᪃ǋϘ֖ʼʽ஠ࠪ៵ͺ˝ᣤ

Йԟஜǌซ਒Ὃڙ emit ழก˖Ὃੇઁᐦᇽ̼ᆉ֖௅యᤋڙʶᡐѸत˿ʶ˓ܬఽ᪃ǌ 

.csv ᝌౡ᤾ᣣఴᢵॡኤӬὋԺᑞԵᭉሮͺνஇ౎ஂ૆్ᄫЮѢဗ᤮Ձᄉৰхǌʿ᣾ࠪΒߔ

˖ᤇ˓ஜ૵ᬶᏪᝒὋ߱ࢹͺ३ॡݝǌ 

ኃ̃ᦉѫ௦դథ reduce ழกᄉ reducer ዜǌreduce ழกઁஜ૵ʼ͛ҁ HBase ᛪ˖Ὃ̼ᆉ

 ʽὙݟ

 

//ࠣ೑ࢅࡽپන೺ፇࢇްڦׯ॰๟ྸᅃڦǈ໯ᅜᅃ߲ኵܔᆌᅃ߲॰ 
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NyseMarketDataReducer.java 

map ѥஜ֖ reduce ѥஜڙ᯵Үዜ᧖ᜁᤋᡐ౎Ὃ̼ᆉݟʽὙ 

 

NyseMarketDataDriver.java 

ణՐᝎԦ᯵ҮὋ̼ᆉݟʽὙ 
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NyseMarketDataSampleApplication.java 

ҁᤇЇ MapReduce ֖ HBase ᄉʶ˓ኤӬΒ̭ࡂߔፀ߸˿ǌʽ᭦;͗࠱ᄹҁఝܲΒߔὋ߱͂

ඊʶԱኤӬᄉ HBase зୱͺఝܬఽǌ 

11.3� MapReduce ੠ Apache Mahout 

MapReduce Ժ̾ၸ౎ᝌфॡܲ᫇ᮤǌGoogleǋYahoo!ǋFacebook ֖᝴ܲФ̴ጷጺڙՉሗՉಧ

˗ࠜᄉڣ௿˖ᦏ΍ၸ˿ MapReduceὋᤇ̎ڣ௿Ӊહѫ࣊यଅࣿǋWeb ᩖଋڎ᥅Ԋǋ௅ং஠͇ፑ᝟ǋ

஠ುᐐዜ֖఺ߥ٧˷ǌʿ̨ݟ൤ὋMapReduce ᑞܴ᤟ၸᄉڣ௿ൣԪ३ᡔ౎ᡔܲǌ 

Apache Mahout యభၸ Hadoop ֖ MapReduce तበᡐʶݒ߸ஞᄉԺੰࡘᄉ఺֖͇ݒ˷ߥ٧ஜ

૵્ଇዜंǌఴᓫ̭ፀ Mahout ֖ᤇ˓ᮉᄫᄉʶ̎Βߔǌ࣎భ᤯᣾ੇᄉ̭ፀᑞ଍Ү;ᤈʶ൥ଉጉ

MapReduceὋࣞү;ڣ߿ྱڙ௿˖ᰳ஌ڠ΍ၸ MapReduceǌ 

ᯪЎ᝺᫇ mahout.apache.org ʽᣑణளᄉԦᛠӉ੊Ꮷຸ̼ᆉǌᤇ˓ᮉᄫᤆڙ૆፝ڠঋᤳ໥ᤈ֖

ၸຸ̼ᆉౝतǌᬓݝҪளҩᑞὋ੝̾ణܘ JDK ʶᭉ᜵ᄉ௦׬ܰ SVN ਖ਼ቪ֖ࠆ Maven 3.0.2὇੊ఝ

ᰳὈྟఴὋґʶ˓ၸ౎ʽᣑຸ̼ᆉὋՐʶ˓ၸ౎ౝत߶ᜈǌ 

ᖌԨ̼ᆉݟʽὙ 

 

ཨՐᤈЙຸ̼ᆉᄉþtrunkÿᄫेὋ੯ᛠʽ᭦ᄉ̽֐౎ᎃដ֖߶ᜈ Apache MahoutὙ 

 

ᤆథ Mahout ಧΒὙ 

 

Mahout ᬃࣛ˿ taste-web recommender ಧΒርࣿǌԺ̾ڙ taste-web ᄫेʽ੯ᛠ mvn ౎ᎃដ֖

ᤁᛠርࣿǌ 

ᙉཨ Mahout ௦ʶ˓ளᮉᄫὋͭ௦߱Ӊդ˿ᐐዜǋѫዜǋӨՎ᣾໙֖ᤈӐ᜺Ѳᄉࠃဗǌᝌ᧕

ᤇ̎఺ߥ٧˷˞ᮤᄉդ˦ᡓ᣾˿ఴ˹ᄉᔴ႘Ὃʿ᣾ੇ̭͗ፀʶ˓ణ۲ఴᄉΒߔ౎ࡘᇧݟʹ΍ၸ

Mahoutǌ 

Mahout Ӊહ˿ʶ˓଍ᕚल୲ዜं Tasteǌ߱΍ၸӨՎ᣾໙Ὃၸ౎ঋᤳౝत۲̅ၸਖ਼֖۲̅ྫྷ

ֵᄉ଍ᕚጆፑǌ 

Taste ˞᜵Ӊդ̾ʽ̊ᦉѫǌ 

� DataModelὙߚϱၸਖ਼ǋྫྷֵ֖ϟݝᄉઙ៵ഴۋǌ 

� UserSimilarityὙ߿˦ˏ˓ၸਖ਼˧ᫍᄰͪবᄉଋԯǌ 

ߓ୍࣍س�Ԛѫմ�*GT_2KK�Ћц॑ࢲ֣



11.4� �ፆ࠴ � 197 

 

1 

2 

3 

4 

5 

17 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

� ItemSimilarityὙ߿˦ˏ˓ྫྷֵ˧ᫍᄰͪবᄉଋԯǌ 

� RecommenderὙ଍ᕚଡΘᏧ᜵ࠃဗᄉଋԯǌ 

� UserNeighborhoodὙ଍ᕚጆፑၸ᥵ࡏᛪᇧᄰͪၸਖ਼ὋᤈᏪ̖ၶ଍ᕚǌᤇ˓ଋԯ߿˦᥵ࡏǌ 

;Ժ̾ѽၸ Hadoop ᄉࡘ᝟ኪ౎ౝत଍ᕚጆፑὋ΍Ф੆˝ᰳऎԺੰူܪஜ૵ᬶʼᤁᛠ੺ܷڙ

఺ߥ٧˷ጆፑǌ 

ϛ᝹ၸਖ਼ࠪʶጷྫྷֵᄉ᝿ѫஉڙ ratings.csv ᄉ஠͇᧖ὋඇʶᛠӉહ user_idǋitem_idǋ

ratingsὋᤇ֖ґ᭦ᄉ MovieLens ஜ૵ᬶॡᄰͪǌMahout థʶݒ˗ࠜᄉഴۋዜ౎௡࠰ᤇ˓ஜ૵

ᬶǌԺ̾Ϸʽ᭦ᤇಧ΍ၸ FileDataModelὙ 

 

ʽ᭦᜵ᆷ߿ʶሗ฽᧙ᡯሎᄉழก౎ᛪᇧˏ˓ʿՎၸਖ਼ᄉ᝿ѫథܲᄰͪǌൖі᧖ॳᡯሎ௦ᤇዜ

ழก˖ణኤӬᄉὋॡܲௐϊ˶Ժ̾ၸᄔ࠶೧ᄰС὇Pearson correlationὈǌ΍ၸᄔ࠶೧ᄰСὋᭉᦠ

ᎵᄰͪবዜݟۋʽὙ 

 

ʽ᭦߿˦ UserNeighborhood ֖ RecormmenderὋࣲፆՋ߱͂౎ၶ੆଍ᕚǌ̼ᆉݟʽὙ 

 

‘Taste’ example 

ᤇࡂ௦ౝतࣲᤁᛠʶ˓ኤӬᄉ଍ᕚጆፑ੝ᭉᄉ੝థࢹͺǌ 

ʼ᭦ᄉΒߔ෤థ௬यڠ΍ၸ MapReduceὋᏪ௦΍ၸ˿۲̅ӨՎ᣾໙ᄉ଍ᕚጆፑǌMahout ΍

ၸ MapReduce ౎߸੆͉ҫὋѽၸ Hadoop ۲ᆨ᝹ஶܷڙᄉѫ࣊यஜ૵ʼ᝟ኪ଍ᕚѫஜὋԵʿ᣾ܷ

ᦉѫऄ۲ࡎᆨ᝹ஶᜁઙ៵૿˿ǌ 

ఴብ໥ᇧ˿ʶጆѴ MapReduce ಧΒὋࡘᇧ˿ݟʹᑞ͕ᬵܬူܪڠఽᄉܷஜ૵ᬶǌʿᭉ᜵ऄ

ࡎ APIὋ௃ᭉઝॶᠪຸ൪ᩙ੊Ꮷᯄᯘǌ൤ܰγ૆ஜ૵֖᝟ኪڙʶᡐђ࠵˿ I/O  ጝోᄉॕֽǌࠔ֖ࣛ

11.4� ᇣ㒧 

MapReduce ௦ʶሗঋᤳᰳ஌ܷူܪ᧙ζোᄉழกǌGoogle ၸ߱౎ူܪॡܲጒ᧗ᄉࢹͺǌ

ߓ୍࣍س�Ԛѫմ�*GT_2KK�Ћц॑ࢲ֣



198� � ኃ 11 ብ� MapReduce Ժੰࣲࡘᛠူܪ 

 

Google ᭣࣡ؒ਒ڠˀᆐቂ֖धԦᇪӜѫ̙˿߱ᄉऄࡎধਆǌ൤ܰὋHadoop ܤ᫲ౝत˿ʶ˓ϣڃ

ᄉὋԺੰࡘᄉधຸ۲ᆨ᝹ஶ౎ѽၸᤇʶူܪഴۋǌФ̴ NoSQL ᮉᄫ֖Θः׷˶᧓ၸ˿

MapReduceǌ 

ὋMapReduce˖ۋѫ࣊यഴ֖ࡘ੝థᰳԺੰڙ ᦏ̼ڙఢ SQL ౎ူܪ๑᧙ஜ૵ǌФবᑞ֖“௃

Р̙”ഴۋ੆ҩڠᡓᡔ˿͛ፑ SQL ഴۋǌ 

ᎃз MapReduce ርࣿᄰࠪኤӬὋ۲˝ځᆨ᝹ஶ᠆᠉ܬူܪఽবὋधԦᏧԺ̾˃ซ̅ᩖଋ

MapReduce ͉ҫὋࣲ΍ၸܷ߱͂ူܪ᧙ஜ૵ǌ࣡᜸ᄉ MapReduce ͉ҫԺ̾̓ၿʶ˓МРᄉ۲ᆨ

᝹ஶὋඊݟ CouchDB Юतᄉ reducerὋ੊Ꮷ Apache Mahout ᤇಧᄉᮉᄫ౎ူܪǌʿ᣾థௐ߿ڙ˦

᪃֖΍ၸ reducer ʼᤆ௦ᭉ᜵ܲҪซ਒ǌ 
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΍ၸ )JWF ѫౡܷஜ૵�

ᴀゴݙᆍ 
� ̭ፀ Apache HiveὋ۲̅ Hadoop ᄉஜ૵̱ं 
� ૊ಧΒߥ˷ Hive 
� ˿ᝌ Hive  ˦ឥก֖ឥ̽֐
� ၸ Hive ಉល MovieLens ஜ૵ᬶ 
 

ஜ૵ನॶ᫇ᮤᄉᝌфழ಴Ӊહ˿ࠔౚᄉஜ૵ፆౝǋѴிߚϱǋѫ࣊य஠͇ጆፑǋ҃ܬὋ

థௐ˶Ӊહణጻʶᒰবǌᤇ̎ᝌфழ಴ᄉ᧗ཁ̅ڙክူܷ᧙ᄉǋሩ႟ᄉǋԜൣ᜺Ӑᄉ

ஜ૵Ὃ߱͂᤯ܷ࣡ҁ TB ᧙ጞǌ΍ၸᤇ̎ߚϱѫౡ֖᝺᫇ஜ૵ᄉழयʶᓉᦏ௦ྱ߿ᄉὋ੊Ꮷᮔ߿

൤Ԁௐಉល֖˗ࠜᄉಉលᛪ᣹यᄉஂ૆ज़ज़͕ЎጞࣲʿᰳὋᏪ˄˶෤థဗ੆Ժၸᄉழځᄉǌݝ˦

಴ǌ൤ܰ᝴ܷܲஜ૵ᝌфழ಴΍ၸᄉֵ̖ᄰࠪᣖளὋ̮ڙঋᤳ໥ᤈ˧˖ǌᤇֵ̖̎ᤆ෤థ३ҁܷ

ᔴډ฽ណὋᡯሎҩᑞ߸ؒ˶ॡᥐᤉǌԀ௦ឬὋ߱͂Ե୰᫁ϡᜁ᝹᝟౎ϡᄉ̂ৰὙክူܷஜ૵ǌ 
ᄰඊளТᄉܷஜ૵ᝌфழ಴ὋRDBMS థఝ੆ཿϣܤᄉஜ૵ಉល֖ክူࢹХǌФ˖ణ௬ᗂǋ

ణ᧗᜵ᄉࡂ௦ SQLǌͺ˝ಉលஜ૵ᄉழयὋ߱᭣࣡ुܷΦѽὙԺ̾ѫጷǋᏡᣀǋᐐՋ֖СᐎᬶՋ

ஜ૵ǌNoSQL ˖ణ˝Ꭴܾᄉൣ௦ዜͪ SQL ᄉˋ᜴Ὃᤇཁ࠾˝᝸҇ǌ 
ᬣᅋࠪዜ SQL ឥก֖ᰳࡎઙ៵˧Φѽᄉᭉයᤩຑ᜿ᧇὋHive ֖ Pig Ѣဗ˿ǌApache Hive ௦

तበڙ Hadoop ۲ᆨʼᄉஜ૵̱ंὋApache Pig ௦ܷஜ૵ѫౡᄉᰳጞឥᝒǌఴብ̭ፀ Hive ֖ PigὋ
 Хѫౡܷஜ૵ᬶǌࢹѽၸᤇ̎ʹݟᇧࡘࣲ

Google App Engine὇GAEὈଡΘ GQL ౎ஂ૆ዜ SQL ಉលǌ 

12.1� Hive ෎⸔ 

धߥݼ˷ Hive ґὋᭉ᜵Ў߶ᜈ HiveǌHive ۲̅ HadoopὋځ൤᜵Ў߶ᜈ HadoopǌHadoop
Ժ̯̾ hadoop.apache.org ʼʽᣑ὇Hadoop ߶ᜈԟ᫝ᬃे AὈǌᄫґ Hive ஂ૆ Java 1.6 ֖ Hadoop 
0.20.2Ὃឯซ਒ᖌԨᤇʻ˓ᣃ͇ᄉൣᆷྟఴǌHive ڙ Mac OS X ֖͉ʹ Linux ྟఴʼᦏ෤థ᫇ᮤǌ

ڙ Windows ˶᝴ᑞ᤯᣾ Cygwin ᤁᛠ HiveὋͭ௦ఴብʿ̭͗ፀǌݟ౦;΍ၸ WindowsὋ෤థ

໻�

ኃ12 ብ�
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Mac OS X ੊Ꮷ Linux ဖܑὋԺ̾Ꮵᘼၸ VMWare Player ֖ᘾ઱఺ǌԟ᫝ᬃे A ˿ᝌݟʹᖌԨ֖

߶ᜈᘾ઱఺ǌ 
߶ᜈ Hive ॡࠓ௛ǌԵᭉ੯ᛠʽѴ൥ᰠǌ 
(1) ̔ ᣑሶྟ߿ HiveǌMac OS X ʼʽᣑ hive-0.6.0 ΍ၸ̽֐ curl -O http://mirror.candidhosting. 

com/pub/apache//hive/hive-0.6.0/hive-0.6.0.tar.gzǌLinux ʼၸ wget ̼ఢ curlǌ 
(2) ᝌԌ஠͇ǌڙ Mac OS X ֖ Linux ʼὋᝌԌ̽֐௦ tar zxvf hive-0.6.0.tar.gzǌ 
(3) ᝹Ꮅ HIVE_HOME ဖܑԪ᧙ૈՓ Hive ߶ᜈᄫेǌ 
(4) ຊҪ$HIVE_HOME/bin ҁ PATH ဖܑԪ᧙˖Ὃ̾ழΦڙ Hive ˞ᄫेܰ΍ၸǌ 
HADOOP_HOME$ڙ (5) ᄫे˖੯ᛠ bin/start-all.shὋ̾ըҮ Hadoop ՐԻᤈርǌᤇಧ͗

ըҮ HDFS namenodeǋ൒ጞ namenode ֖ datanodeὋᤆ͗ըҮ MapReduce ᄉ job tracker ֖ task 
trackerǌၸ jps  ᆷᝢᤇ̊˓ᤈርᤁᛠᡐ౎ǌ̽֐

ڙ (6) HDFS ʼѸत/tmp ֖/user/hive/warehouse ᄫेὋݟʽὙ 

 

Ф˖/user/hive/warehouse ௦ hive Њߚϱ̱ंᄫेǌ 
(7) ᝹Ꮅጷၸਖ਼ࠪ/tmp ֖/user/hive/warehouse ᄫेᄉзాᬌǌԺ̾ၸ chmod νஇ̽֐

ాᬌὙ 

 

߸੆ʼᤗ൥ᰠՐὋࡂԺ̾΍ၸ Hive ʼᄉ Hadoop ᬶᏅ˿ǌڙ$HIVE_HOME ᄫेʽᤁᛠ

bin/hive ౎ըҮ Hive ᛠଋԯ὇CLIὈǌ;͗᜿३΍ၸ̽֐ Hive CLI ᄉਕ᜿ͪడᄰខὋځ˝Фឥ

ก֖̽֐ᛠ᝺᫇ RDBMS ᄉឥกॡᄰͪǌ 

ᜈ᧖Ὃbin/start-all.sh͗˝HDFS֖MapReduce߶ڠᄉ͡ѫ࣊यఴੇڙ
એᤈር̖ၶߵ 5 ˓ Java ᤈርǌ 

धݼЎѴѢ੝థڙߚࣂᄉᛪὙ 
 

hive_examples.txt 

ᤆ෤Ѹत᣾ᛪὋ੝̾͗ᤄٿ empty OK ֖੯ᛠᏱௐǌܷܲஜ૵ं CLI ᦏ͗ᣤѢಉលᏱௐὋ߱

௦ಉលᰳ஌ˀՠᄉኃʶ˓ૈᇧ٧ǌ 

Hive ϡᰃ⫼ᴹخᅲᯊᶹ䆶ⱘ 

Hive ڙ Hadoop ʼଡΘ˿͕ᬵᄉዜ SQL ಉលಳ౵ǌHadoop ۲ᆨ᝹ஶథॡݝᄉੰࡘবὋᑞ

๑᧙ᄉѫ࣊यஜ૵ᬶǌԺ̾ឬὋHiveူܪ ѽၸ HDFS ֖ MapReduce ˝ಉល֖ܷူܪஜ૵ᬶଡ

Θᄉઙ៵ࡎॡुܷǌ 
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ᙉཨݟ൤ὋHive ࣲʿ௦ࠃௐಉលጆፑǌ߱ఝ᤟Ջ੺᧙ူܪǌHive ࠪ Hadoop ֖ MapReduce
ᄉΙᠺ࠭ᒰ͉߱ڙҫଡ̓ˀុऎழ᭦ܷڙߚ᧙धᩘὋځ൤ Hive ಉលᄉढᤌज़ज़᭣࣡ᰳǌڙ;

΍ၸ֖ߔՉሗΒ˷ߥ CLI ណ࠼ Hive ᄉ᣾ር˖Ὃ͗ࡂซ਒ҁᔈ᠟ڙ੯ᛠಉលʼᄉௐᫍὋԀΦ࠴

ஜ૵ᬶ˶ڙሙጞὋథௐၴᒯ௦ѫ᧾ጞὋᤇ֖ RDBMS ੯ᛠዜͪಉលᄉᏱௐ्੆ᱤ௙ࠪඊǌHive
˖ʿڙߚಉលᎀߚὋ੝̾᧗ܬಉលᏱௐ֖ኃʶ൒ಉលʶಧǌ 

ஜ૵᧙ԪܷௐὋHadoop ᜺ഴʼᄉ஌ညᝧܷڙ Hive ᄉधᩘԪ३ॱʿᡛ᥊ǌॆಉលԺᑞ͗ੲ

ଠඇᛠஜ૵ௐὋ͛ፑᄉ RDBMS Ժᑞ͗ٿҁᛪੲଠǌˀ˧ዜͪὋڙ౜ܷ᧙ஜ૵֖੺᧙ୱͺௐὋ

Hive ᄉবᑞణ͕ǌ 

ʽ᭦ὋЎѸतʶ˓ᛪὙ 
 

hive_examples.txt 

ੇ͂Ѹत˿ʶ˓˹ዙᛪὋӉդˏѴὙisbn ֖ titleǌஜ૵ዜۋѫѾ௦ஞஜ֖ߙቿ˘ǌ᜵௬

ᇧᛪፆౝὋಉលݟʽὙ 

 

hive_examples.txt 

вѸतʶ˓ users ᛪὙ 
 

hive_examples.txt 

usersᛪӉդʻѴὙidǋname֖ vcolǌ;Ժ̾ၸ DESCRIBE౎ᆷᝢᛪፆౝὙ hive> DESCRIBE 
users; OK Id int Name string Vcol string Time taken: 0.12 seconds hive_examples.txt 

vcol Ѵ௦ᘾ઱ᄉὋ߱ᛪᇧѫӜὋϘԨᒬஜ૵ᜁߚϱᄉѫӜὋᏪ᭣ஜ૵ఴᢵǌʶ˓ᛪԺ̾ᜁ

Ѳѫ੆ܲ˓᤾ᣣጷ੆ᦉѫǌඇ˓᤾ᣣጷ੆ᦉѫథʶ˓ಕខὋಕខߚϱڙᘾ઱Ѵ˖ǌ 
ဗڙ੯ᛠ SHOW TABLES  ѸतᄉᛪὙࣂѴѢ̽֐

 

hive_examples.txt 

ᛪ book ஜ૵Ὃisbn˹ڎϱߚ ֖ title ѫѾಕខ֖ଠᤗʶఴ˹Ὃͭ Եథˏ˓࡚ব᣾̅ኤӬὋ

Ҫʼ author ֖ category Ѵͪ˪ʿᩱǌڙ RDBMS ᧖Ὃᤇಧᄉୱͺ᤯᣾ ALTER TABLE ߸੆ǌ
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Hive ˶ஂ૆ዜͪᄉឥกὋᤇཁ˶෤؀݈যᄉὋԺ̾Ϸʽ᭦ᤇಧνஇ book ᛪຊҪளѴὙ 

 

hive_examples.txt 

᧗ளᆷ߿ book ᛪνஇՐᄉፆౝὙ 

 

hive_examples.txt 

ʽ᭦νஇ author Ѵ౎᤟ःʶ˹ܲͺᏧᄉৰхὋᤇௐߙቿ˘ஜጷඊӬ˓ߙቿ˘ᛪ᣹Ҧఝݝǌ

 ဗὙࠃ̽֐ϱܲϘஜ૵ὋԺ̾ၸʽ᭦ᄉߚѴʼᬃҪซ᧕Ὃឬ௙൤Ѵڙ౦νஇௐᤆਆݟ

 

hive_examples.txt 

author Ѵᄉνஇ˧ՐὋ᧗ளᤁᛠ DESCRIBE TABLEὋᣤѢݟʽὙ 

 

hive_examples.txt 

ALTER TABLE  ૆ၸʽ᭦ᄉឥกνஇᛪ࡚বὙஂ̽֐

 
 

 

ၸ ALTER TABLEௐὋ̽֐ԟஜॸᮋ֖ʼ᭦ࡘᇧᄉᮊࣿγ૆ʶᒰǌழહՁ὇[]Ὀ᧖ᄉԟஜԺᤤὋ

қʽᄉॸᮋ̾ൣᆷᮊࣿѢဗ̽֐ڙ᧖ǌၿ൤लѢᄉҝͺၸ௦Ὃݟ౦ԵਆνஇѴᄉ࡚বὋᏪʿ௦ѴՏὋ

ᥦࡂ᜵ᤋ፝ˏ൒зѢՎʶ˓ѴՏǌԺ̾ಉᄹґ᭦Βߔᄉ authorѴ౎˿ᝌᤇ௦̽֐ֽॕʹݟᄉǌHive
ஂ૆۲ఴ֖ܬఽᄉஜ૵ዜۋǌڙ Hive᧖ܬఽዜۋᛪᇧ˝௡࠰ᛪǋஜጷ੊ፆౝǌґ᭦Βߔ᧖ὋѴᜁν

இ˝ߚϱஜጷǌஜጷЊገᭉ᜵ᮨܰᄉዜ߿ۋ˦Ὃڙ authorѴᄉΒߔ˖ὋARRAY᧖Ӊդ STRINGዜۋǌ 
ʽ᭦Ὃϛ᝹ਆ᜵ߚϱᆀ஋̂ǋఽংኍᬓ˹ዙ̾ܰᄉѢྟྫྷὋࡂԺᑞᏥᘼၸ published_contents

̼ఢԓ౎ᄉᛪՏǌஇᛪՏԺ̾ᤇಧϡὙ 
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hive_examples.txt 

ࠪ published_contents ੯ᛠ DESCRIBE TABLE  ʽὙݟὋᣤѢ̽֐

 

hive_examples.txt 

ॡ௙௬Ὃвࠪ books ੯ᛠ DESCRIBE TABLE ͗ᤄٿᩱឧὙ 

 

hive_examples.txt 

ʽ᭦в̭ፀʶ˓ఝ߸ஞᄉಧΒ౎ࡘᇧ Hive ᄉಉលᑞҦǌځ˝ published_contents ֖

users ᛪڙఴብଋʽ౎ᄉᦉѫ˖Ժᑞࣂፂ෤ၸ˿Ὃ੝̾Ѻᬓ߱͂ݟʽὙ 

 

12.2� ಲࠄ⬉ᕅ䆘ߚ 

ኃ 6 ብ᧖Ὃੇ͂ݟ˿˷ߥʹಉល NoSQL ǌᥦብၸҁ˿Б᠟Мधᄉႂॕ᝿ѫஜ૵ࠓϱᄉЮߚ

౎໥ᇧ NoSQLὋྱѾ௦ MongoDB ᄉಉល఺҃ǌဗڙᝧੇ͂᧗ளၸ Hive ౎ူܪᤇ˓ஜ૵ᬶǌፘ

፝˧ґٿᮎʶʽኃ 6 ብᄉΒߔԺᑞ͗థ੝ࣞүǌ 
Ժ̾ၸʽ᭦ᄉ̽֐ʽᣑӉդᡓ᣾ 100 ʹ్᝿ѫᄉ MovieLens ஜ૵ᬶὙ 

 

ᝌԌ᎕३ҁʽ᭦ᄉ஠͇Ὑ 
� README 
� movies.dat 
� ratings.dat 
� users.dat 
ratings.dat ஠͇Ӊդ᝿ѫஜ૵Ὃඇᛠʶ్᝿ѫ᝭ेǌ᝿ѫ᝭ेಪय௦ᤇಧᄉὙ

UserID::MovieID::Rating::Timestampǌ 

MovieLens ஜ૵ᬶ᧖ᄉ᝿ѫǋႂॕ֖ၸਖ਼ஜ૵ၸ::ѫҞǌၸ Hive Ҫᣑ٧

಩૵ᤇ˓ѫᬥቿᝌౡҪᣑஜ૵ௐ͗᥄ҁ᳣ཐǌ੝̾ੇᤤસၸ#ఢ૰ஞ˓஠͇ᄉ

੝థǖǖǌࡂ௦ၸ vi ੩ध஠͇ὋཨՐఢ૰੝థѢဗᄉ::ѫᬥቿὋݟ̽֐ʽὙ 
:%s/::/#/g 
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νஇ߸ѫᬥቿՐ࠱Фγߚҁள஠͇˖Ὃඇ˓஠͇Ր᭦Ҫʼ.hash_delimitedǌ

ᤇಧࡂథ˿ʻ˓ள஠͇Ὑ 
� ratings.dat.hash_delimited 
� movied.dat.hash_delimited 
� users.dat.hash_delimited 
ੇၸள஠͇ͺஜ૵ຸὋԓ౎ᄉ.dat ஠͇γ૆ʿҮǌ 

᜵ઁ᝿ѫஜ૵஠͇ҪᣑҁՎಧፆౝᄉ Hive ᛪ˖ὋЎ३ѸतՎಧፆౝᄉ Hive ᛪὙ 

 
 

 

hive_movielens.txt 

Hive ӉդᄉࢹХஂ૆ၸ LOAD DATA ஠͇ጆፑ੊Ꮷڠ஠͇˖Ҫᣑஜ૵ǌຸԺ̾௦ఴ̯̽֐

HDFSὋݟ̽֐ʽὙ 

 

Ҫᣑௐʿ͗੯ᛠ͉ʹᰍ᝼ǌځ൤धԦᏧ᜵ᆷγ஠͇ᄉஜ૵ಪयӛᦠᛪፆౝǌឥกஂ૆ૈ߿ఴ

஠͇ጆፑ੊ڠ HDFSǌ۲ఴʼὋڙ LOAD DATA Ր᭦ܥ௙ LOCAL ஠͇ጆፑǌʿӉڠ௦ఴຸ߿ૈ͗

դ LOCAL Ѷ਒։ᅋஜ૵ڙ HDFS ʼǌݟ౦஠͇ڙ HDFS ʼὋஜ૵ࡂԵ௦ુ᠄ҁ Hive ᄉ HDFS ֐

Տቆᫍ᧖Ὃ੯ᛠᄉ௦ HDFS ሧҮ̽֐Ὃ੝̾߱ඊ̯ఴڠ஠͇ጆፑҪᣑஜ૵᜵ঋܲ˿ǌஜ૵Ҫᣑ֐

̽ᤆЉ᝴᜷зஜ૵੊Ꮷ࠱ФᤜҪҁࣂథᛪ˖ǌڙߚ˖̽֐ OVERWRITE ֖ʿڙߚ OVERWRITE ѫ

Ѿૈ᜷з֖ᤜҪǌ 
˿ፂʽᣑࣂ͂ੇ MovieLen ஜ૵ǌвэܫʶ͊ુ᠄Ὃၸ#Ձఢ૰૿ѫᬥቿὙὙǌཨՐ࠱эݝܫᄉ

ஜ૵Ҫᣑҁ Hive ᄉ HDFS  ʽὙݟ̽֐Տቆᫍ˖ὋҪᣑ֐

 

hive_movielens.txt 

ҪᣑЙ Hive ᛪᄉ᝿ѫ᝭ेᡓ᣾˿ 100 ʹ్ǌԺ̾ၸ;੝ཿ৘ᄉ SELECT COUNT ᆷᝢʶʽὙ 
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hive_movielens.txt 

ᣤѢᆷᝢᛪ᧖ᄉ᝭ेᡓ᣾˿ 100 ʹ్ǌಉល఺҃ᆷᝢὙڙ Hive ᧖ SQL ᝟ஜᄉᏤழกᤆ௦ክ

ၸᄉǌڙ᝟ஜᄉΒߔ᧖Ὃੇྱઁڠ SELECT COUNT ੝థଌ҃ԻᣤѢᦏӉહᤈ౎Ὃ̾Φଡᇧ;ซ

਒̾ʽʶ̎᧗᜵ᄉڠழǌ 
� Hive ୱͺᏡដ੆ MapReduce ͉ҫǌ 
� Hive ୱͺᄉढᤌॡᰳǌ঳РᏱ᠟ 21.355 ሙ౎੯ᛠ᝟ஜǌበԀ᧗ᡪ˶ʿ͗᎕ᆀᏱௐǌвᡪ

ʶ൒ᄉᏱௐܷᒰᄰՎὋځ˝ʿڙߚಉលᎀߚ఺҃ǌ 
Hive ஂ૆᭣࣡К᭦ᄉ᣾໙֖ᐐՋಉលǌ;Ժ̾ၸ WHERE Ա౎᣾໙ஜ૵ǌፆ౦˶Ժ̾΍ၸߔ

GROUP BY ѫጷǌDISTINCT ԟஜԺ̾ࣞүѴѢʿ᧗ܬᄉϘǌˏ˓ᛪԺ̾ၸ JOIN ୱͺ౎Ջࣲǌ

൤ܰᤆԺ̾ᎃзᒬ߿˦ᑭఴ౎ူܪஜ૵Ὃࣲ࠱Ф͛Й map ֖ reduce ѥஜǌ 
˝˿ᤈʶ൥ຆЙ˿ᝌ Hive ᄉᑞҦ֖߱ुܷᄉಉល఺҃Ὃੇ͂ઁ MovieLens ஜ૵᧖ᄉႂॕ֖

ၸਖ਼ஜ૵˶ᜈЙࠪःᄉᛪ˖Ὃᤇ͗˝ଉጉ Hive ᄉҩᑞଡΘʶ˓ፏ·ᄉಧΒᬶǌႂॕஜ૵ᬶᄉඇ

ᛠಪय௦ MovieID::Title::GenresǌФ˖ MovieID ௦ஞஜὋTitle ௦ߙቿ˘ὋGenres ˶௦ߙቿ˘ǌ

Genres ቿ˘Ӊહܲ˓ϘὋၸክ᥊ቿᫍᬥǌੇ͂ЎѸतߙ movies ᛪὙ 

֖᝿ѫஜ૵ʶಧὋmovies.dat ᧖ԓఴᄉѫᬥቿ::ᜁஇ੆˿#ǌ 
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hive_movielens.txt 

Ҫᣑ movies ᛪஜ૵ݟʽὙ 

 

˘ቿߙ genres Ӊդܲ˓ϘὋΒݟᤇಧὙAnimation|Children’s|Comedyǌځ൤ᤇ˓ஜ

૵ߚϱ˝ ARRAY Ꮺ᭣ STRING Ժᑞఝݝǌߚϱ੆ ARRAY ఝழΦڙಉលԟஜ˖΍ၸᤇ̎ϘǌHive
Ժ̾ଋԩᬶՋ֖௡࠰ᛪᄉѫᬥቿԟஜὋ੝̾ᑞॡࠓ௛ڠѫҞ genres ϱǌνஇՐᄉߚࣲ CREATE 

TABLE ֖ LOAD DATA  ʽὙݟ̽֐

 

hive_movielens.txt 

Ҫᣑ߸ஜ૵̾ՐὋၸ SELET ੩ӾѢʶ̎᝭ेὋၸ LIMIT ᬌ҃ፆ౦ᬶ˝్̊᝭ेὙ 

 

hive_movielens.txt 

MovieLensᄉኃ3˓ஜ૵ᬶ௦users.datǌФ˖ඇᛠᄉಪयݟʽὙUserID::Gender::Age:: 

Occupation::Zip-codeǌʽ᭦௦ʶᛠಧΒὙ 

 

বѾ὇GenderὈǋࣱᴓ὇AgeὈ֖ᐋˉ὇OccupationὈᦏ௦ሎ஘ϘǌবѾ௦ႃ੊ݘὋѫѾᛪᇧ
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˝ M ֖ FǌࣱᴓԺ̾ᛪᇧ੆ᤫܘѥஜ֖Ӝᫍణ࠴ϘὋ੝థࣱᴓᦏٽᒻ̊Йҁణᤂᄉࣱ͊᧖Ὃ˄ᔴ

ǌᐋˉథʽ᭦ᤇߙቿϘᄉሎ஘ஜߙҁ࠰௦धӜᫍǌᐋˉ௦௡ډ 20 ˓ԺᑞᄉϘὙ 
� 0Ὑother or not specified 
� 1Ὑacademic/educator 
� 2Ὑartist 
� 3Ὑclerical/admin 
� 4Ὑcollege/grad student 
� 5Ὑcustomer service 
� 6Ὑdoctor/health care 
� 7Ὑexecutive/managerial 
� 8Ὑfarmer 
� 9Ὑhomemaker 
� 10ὙK-12 student 
� 11Ὑlawyer 
� 12Ὑprogrammer 
� 13Ὑretired 
� 14Ὑsales/marketing 
� 15Ὑscientist 
� 16Ὑself-employed 
� 17Ὑtechnician/engineer 
� 18Ὑtradesman/craftsman 
� 19Ὑunemployed 
� 20Ὑwriter 
௛ူᝌФ˖ᄉդࠓఝࡂᤇಧᄉពὋเ᜾ஜ૵ௐ˝ځὋݝቿ˘Ꮺʿ௦ஜϘԺᑞఝߙϱᐋˉᄉߚ

˦ǌ᜵ࠃဗᤇʶཁὋԺ̾᤯᣾ஜ૵ҪᣑୱͺᄉСᐎᑭఴࠃဗǌHive ࠪ map֖ reduceѥஜஂ૆Ժ

ଢ઩ᄉܰᦉᑭఴǌࠪ map ֖ reduce ѥஜଢЙܰᦉᑭఴᡱڙ Hive ᛪ˧ᫍᄰ̈҃ܬஜ૵థСὋݟ

ڎ 12-1 ੝ᇧǌ 
࠱ᬄᄹҁܰᦉᑭఴᄉ஌౦ὋྱѾ௦ࠃ˿˝ users ᛪᄉᐋˉ̼Ձఢ૰˝ߙቿ˘ᄉᑭఴὋॸᮋ

ᯪЎѸत users ᛪࣲᣑЙஜ૵ǌѸत users ᛪݟ̽֐ʽὙ 

 

hive_movielens.txt 
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�ڎ 12-1 

Ҫᣑஜ૵ҁᛪ˖ݟʽὙ 

 

ʽ᭦Ѹतኃ 2 ˓ users ᛪ users_2ὋཨՐ࠱ users ᛪ˖ᄉஜ૵༞ᤈኃ 2 ˓ᛪ᧖ǌ༞ஜ૵ᄉ

᣾ር˖Ὃѽၸܰᦉᑭఴ occupation_mapper.py ઁᐋˉᄉஞஜϘ௡࠰੆ࠪःᄉߙቿ˘ϘὋཨՐ

ቿ˘༞ᤈߙઁ users_2ǌஜ૵ᣀ૰̼ᆉݟʽὙ 
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hive_movielens.txt 

occupation_mapper.py ᑭఴݟʽὙ 

  

 

occupation_mapper.py 

ᑭఴդ˦᭣࣡ຌഁὋၸᐋˉ̼Ձಉ੼ occupation_dict ࠱ЦὋߙ users ᛪ᧖ඇ˓ᐋˉ̼

Ձఢ૰੆˿ࠪःᄉߙቿ˘Ϙǌ 
ஜ૵э̾ݝܫՐὋࡂԺ̾΍ၸ̝Ѭᄉ SQL ౎ಉល˿ǌ 

12.3� ⱘߛ҆ SQL 

SQL థ᝴ܲॡݝᄉྱবὋФ˖ၸ WHERE Ա᣾໙ஜ૵Ժᑞ௦ణ࣡ၸǋణԩ൓ᤀᄉྱব˿ǌߔ

ఴᓫ;͗࠱ᄹҁ Hive ௦ݟʹஂ૆ WHERE  Աᄉǌߔ
ᯪЎὋ̯ movies ᛪ˖͉Ԩ 5 ᦉႂॕǌԺ̾ၸ LIMIT ᬌ҃ԵԨ 5 ్᝭ेὙ 

 

hive_movielens.txt 
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ᤇЇੇڙ 5 ్᝭ेѫѾ௦Ὑ 

 

᜵΍ၸ HiveQL὇Hive ಉលឥᝒὈѴѢ੝థˀ Toy Story(1995)὇ႂॕ ID ˝ 1Ὀᄉ᝿ѫὋԺ̾

ಉលݟʽὙ 

 

hive_movielens.txt 

ႂॕ ID ௦ஜߙὋ᜵᝟ኪ੝థ ID ̅࠴ 10 ᄉႂॕᄉ᝿ѫ᝭े঳ஜὋԺ̾ၸ HiveQL  ʽὙݟ

 

hive_movielens.txt 

MapReduce ͉ҫᄉᣤѢ௦ 5290ǌ 
᜵੼Ѣథܲ࠵ၸਖ਼ࠪႂॕ Toy Story (1995)ፋѢ˿ 5 ѫ᝿͈ὋԺ̾ಉលݟʽὙ 

 

hive_movielens.txt 

ᤇ˓Βࡘߔᇧ˿ڙ WHERE Ա˖΍ၸᡓ᣾ߔ 1 ˓్͇ᄉৰхǌڙ SELECT ឥԱ˖Ժ̾΍ၸ

DISTINCT ౎ᖌԨ׬ʶϘὋ᳭ᝢ௦ᤄٿ᧗ܬϘǌ 
Hive ˖෤థၸ౎ஂ૆ഴዹӛᦠᄉ LIKEǌʿ ᣾ SELECT ឥԱஂ૆ڙ WHERE Ա˖ፆՋѴՏ΍ߔ

ၸൣѶᛪ᣹यǌ᜵੼Ѣ੝థॕྞՏ̾ Toy धܿᄉႂॕὋԺ̾ᤇಧಉលὙ 

 

hive_movielens.txt 

ซ਒ൣѶᛪ᣹यܥ௙ڙԥહՁ᧖ǌᤇ᧖ᄉൣѶᛪ᣹यᥕ̯ Java ൣѶᛪ᣹यឥกǌൣѶᛪ᣹

यᤆԺ̾ၸ౎ૈ߿ᤄ߿ྱٿѴǌΒݟὋԺ̾Եᤄٿᥦ̎̾ߙቿ ID ፆࡊᄉѴὋϷᤇಧὙ 

 

hive_movielens.txt 

ᛪ ratings Ӊդႂॕᄉ᝿ѫϘǌ᝿ѫϘԺ̾௦ 1 ҁ 5 ˧ᫍᄉ͉਒ஜߙǌݟ౦ਆ੼Ѣႂॕ Toy 
Story(1995)὇movieid = 1ὈʿՎ᝿ѫᄉ˓ஜὋԺ̾ၸ GROUP BY ಉលݟʽὙ 
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hive_movielens.txt 

ᣤѢݟʽὙ 

  

 

ʶ˓ಉល᧖Ժ̾Ӊդܲ˓ᐐՋѥஜὋඊݟ countǋsum ֖ averageὋԵ᜵੝థୱͺᦏ᧪ࠪՎʶ

ѴԀԺǌՎʶ˓ಉល᧖ʿᑞܲڙ˓Ѵʼ੯ᛠᐐՋѥஜǌ 
᜵ڙ map ᭦ʼ੯ᛠᐐՋὋԺ̾᝹Ꮅࡎ hive.map.aggr ˝ true ཨՐᤁᛠಉលὙ 

 

HiveQL ᤆஂ૆ၸ ORDER BY ࠪፆ౦ᬶ૊ӣࣿ੊ᬋࣿଅѴǌ᜵ᖌԨ movies ᛪ᧖ᄉ੝థ᝭े

ࣲ૊ movieid ᬋࣿଅѴὋԺ̾ᤇಧಉលὙ 

 

hive_movielens.txt 

Hive ᤆథԲܰʶ˓ଅࣿࢹХ SORT BYὋˀ ORDER BY ᄰͪ˧ܪ௦߱˶ࠪ᝭े૊ӣࣿ੊ᬋࣿ

ଅѴǌˀ ORDER BY ʿՎᄉ௦ὋSORT BY ڙ reducer ஶଅࣿǌᤇ਒։ᅋణጻᄉፆ౦Ժᑞࠃ᭦ʼࡎ

Ե௦ᦉѫథࣿǌՎʶ˓ reducer ʼ੝థ᝭े͗ஞͳଅࣿὋͭ௦ܲ˓ reducer ᄉ᝭ेڙʶᡐࡂʿ௦ᤇ

ಧ˿ǌ 
Hive ஂ૆૊ᘾ઱Ѵࠪஜ૵ᬶѫӜǌԺ̾ၸ DISTRIBUTE BY ઁʿՎѫӜᄉஜ૵ԦҁʿՎᄉ

reducer ʼǌѫԦҁʿՎ reducer ʼᄉஜ૵Ժ̾ڙ reducer ᭦ʼଅࣿǌDISTRIBUTE BYࡎ ֖ ORDER 

BY Ժ̾ኤз੆ CLUSTER BYǌ 
ࠪᥦ̎ཿ৘ RDBMS ֖ SQLὋԠॡਆଉጉ Hadoop ܷஜ૵Ὃᤆ࣎భᑞ΍ၸཿ৘ࢹХᄉधԦᏧ

ᏪᝒὋHiveQL ᄉዜ SQL ឥก᭣࣡ԣݝǌଉጉ Hive ᄉ SQL धԦᏧॡঋ͗ࡂधݼᄲభᤇ˓థҦᄉ

ХὙSQLࢹ ᤋଋǌHive ၴᒯڙᤇʶཁʼ˶ʿ͗ᝧ̠ܾభǌHiveQL ஂ૆ᤋଋǌ 

12.4� HiveQL 䖲᥹ 

Hive ஂ૆Юᤋଋǋܰᤋଋ֖ܰࢺᤋଋǌ᜵ᖌԨႂॕ᝿ѫ֖ॕྞՏሥὋԺ̾ᤋଋ ratings ᛪ

֖ movies ᛪὋಉលݟʽὙ 
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ᣤѢݟʽὙ 

 

ᤋଋʿᬌ̅ˏषᛪὋԺ̾ఝܲǌ᜵ᖌԨႂॕ᝿ѫǋॕྞՏሥ֖ၸਖ਼বѾ὇ࠪႂॕፋѢ᝿ѫᄉ

̠ᄉবѾὈὋԺ̾ᤋଋ ratingsǋmovies ֖ users ᛪὋಉលݟʽὙ 

 

ᣤѢݟʽὙ 

 

ஜ૵௦థࣿᄉὋ੝̾͗Ўଋԩҁ੝థݘব὇FὈᄰСᄉஜ૵ǌݟ౦ਆԵᖌԨႃবၸਖ਼᝭ेὋ

Ժ̾νஇಉលܘҪ WHERE  ʽὙݟԱߔ

 

ᣤѢݟʽὙ 

 

Hive ᤆஂ૆ఝܲᄉዜ SQL ҩᑞὋӉહ UNION ὋԺ̾ၸߔಉលǌˠ˓Βߔ֖ UNION ୱͺՋ

ࣲˏ˓ፆ౦ᬶݟʽὙ 

 

ᤈʶ൥ಉលࣲ᣾໙ SELECT ឥԱՋࣲᄉፆ౦ὋԺᑞᄉ SELECT ឥԱϷʽ᭦ᤇಧὙ 
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2 
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4 
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17 
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13 

14 

15 
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Hive ᤆஂ૆ FROM ᜵ᖌԨ੝థၸਖ਼Ὃ̴͂˝ᡓ᣾ݟԱ᧖ᄉಉលǌඊߔ 15 ᦉႂॕፋѢ 5 ѫᄉ

ణݝ᝿ѫὙ 

 

ᬓ˿ࣂፂ໥ᇧ᣾ᄉᦉѫὋᤆథॡܲˀ Hive ԢФಉលឥᝒథСᄉЮࠓǌʿ᣾ڙᤇ᧖ႆʼԱՁὋ

ϡ˓঳ፆԺᑞఝݝǌ̯ఴብ̭ፀᄉЮࠓԺ̾ᄹѢὋHive QL ˀ SQL ዜͪὋథү̅ᥦ̎ѷधݼၸ

NoSQL ᄉधԦᏧ܌ᛩਕ᜿ʼᄉቆᄆǌHive ଡΘ˿ᡛܴݝᄉઙ៵Ὃ΍३धԦᏧᑞܴॡࠓ௛ڠᤈᛠ

ܷஜ૵ူܪǌ 
ፆోఴብ˧ґὋ˝˿߸ஞᡐ᜸ᤆᭉ᜵̭ፀʶ̎ЮࠓǌᯪЎኤᆀ̭ڠፀʶʽ᝟Ѳᝌ᧕Ὃ߱థү

̅ူᝌಉលᐿՐᄉ MapReduceǌཨՐၸʶ˓࠴Βߔ౎̭ፀஜ૵ѫӜǌ 

12.4.1� 䅵ߦ㾷䞞 

ፏܷᦉѫ RDBMS ᦏӉդʶ˓ၸ౎ᝌ᧕ಉលጹᓫᄉࢹХǌ߱͂᤯࣡͗សᤗᤇ̎ழ᭦Ὑጉल΍

ၸৰхǋ᝺᫇ҁᄉ᝭ेǋඇ˓൥ᰠᄉᏱௐኍǌHadoop ௦ѽၸ MapReduce ᤈᛠѫ࣊यܷ᜺ഴူܪ

ᄉ੺ူܪጆፑǌHive ۲̅ Hadoop ࣲѽၸ MapReduceǌHive ᧖ᄉ᝟Ѳᝌ᧕Ժ̾ପᇧѢಉលᐿՐ

ᄉ MapReduceǌ 
ʶ˓ኤӬᄉΒߔԺᑞ௦ʽ᭦ᤇಧᄉὙ 

  

 

ߓ୍࣍س�Ԛѫմ�*GT_2KK�Ћц॑ࢲ֣



214� � ኃ 12 ብ� ΍ၸ Hive ѫౡܷஜ૵ 

 

 

ڙ౦ᤆᭉ᜵థСྫྷူ஠͇ᄉζোὋԺ̾ݟ EXPLAIN ֖ಉល˧ᫍҪʼ EXTENDEDǌʽ᭦̭ፀ

ʶ˓ஜ૵ѫӜᄉኤӬΒߔǌ 
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12.4.2�  ऎ㸼ߚ

ᛪѫӜԺ̾࠱ஜ૵ѫҁܲ˓֐Տቆᫍ˖ԜὋࣲ۲̅֐Տቆᫍಕខቿࠪஜ૵ᤈᛠ᣾໙֖ಉលǌ

ඊழឬὋϛ᝹ѫౡ࣍ᄰζ᝿ѫ͗ԩҁၸਖ਼ଡ̓᝿ѫௐᫍᄉॕֽὋځ൤ਆ࠱᝿ѫѲ˝ˏᦉѫὋʶ͊

Ӊહ௸ʼ 8 ཁҁ௉ʼ 8 ཁᫍᄉ᝿ѫὋԲʶ͊Ӊહқʽௐᫍൿᄉ᝿ѫǌ൤ௐࡂԺ̾Ѹतᘾ઱Ѵ౎ಕ

ខѢᤇ˓ѫӜὋࣲΙ൤γߚஜ૵ǌ 
ᤇಧࡂԺ̾૊ᤇ̎֐Տቆᫍᤈᛠ᣾໙ǋ଼ጉ֖ᐐዜ˿ǌ 

12.5� ᇣ㒧 

ఴብኤ᜵ଠፊ˿ Hive ᄉुܷ֖༦าবǌࡘᇧ˿ SQL ˀʹݟ Hadoop ፆՋᡐ౎ଡΘʶ˓ल̠

ซᄫᄉஜ૵ѫౡࢹХὋʶ˓͛ፑ RDBMS ᄉधԦᏧ֖ளТܷஜ૵धનᏧᦏԺ̾΍ၸᄉࢹХǌ 
Hive ၿ Facebook धԦὋࣲधຸͺ˝ Hadoop ᄉʶ˓ߔᮉᄫǌ߱ဗࣂڙፂ੆˝ᮆጞᮉᄫὋࣲፘ

ᛩᅋ܌Ὃ˖ࡘঋᤳԦ̅ܪ፝ SQL ֖ NoSQL ˧ᫍᄉቆᄆǌڙ Hive धຸ˧ґὋథ́ᝫᝢ˝ Hadoop
Եࠪᥦ̎ᭉ᜵᝺᫇þܷஜ૵ÿᄉڃ᫲ᄉᦉѫधԦᏧథၸǌథ̠ឬ Hive ᝧ NoSQL ᤇ˓ជʿвథ஌

౦ǌԺ̾ឬ Hive ৌࠪݝ൤ዜ᠎ႠͺѢ˿ुథҦᄉܥ௙ὙNoSQL Фࠃ௦ Not Only SQL ᄉ᎕зǌ 
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፫᜾ஜ૵ंЮᦉ�

ᴀゴݙᆍ 
� ˿ᝌ MongoDBǋMembaseǋHypertableǋApache Cassandra ֖ Berkeley DB ᄉЮᦉ 

� ˿ᝌʶ̎ NoSQL ֵ̖Юᦉ౵ౝ 

� ူᝌЮᦉ᝹᝟ᤤસ 

 

˷ʶሗֵ̖/ࢹХᒯ࠵๗Ԣʽ᭦ʻ˓፤ऎὙ 

� ူᝌឥกឥ˦ 

� ᤯᣾࠼ណ֖΍ၸ౎ߥ˷ 

� ူᝌЮᦉౝᤴὋᅻ᥊ऄࡎԦၶ˿̣˥ 

ґ᭦ብᓫ᧖Ὃੇ͂ߥ˷˿ॡܲஜ૵ंᄉ΍ၸὋྱѾ௦ MongoDBǋRedisǋCouchDBǋHBase

֖ Cassandraǌᤇ᝴ܲΒࡘߔᇧ˿ឥกὋ˶ᝌ᧕˿ഏএὋҮ੣࠼ណᤇ̎Βߥࠪߔ˷ NoSQL ֵ̖థ

ॡݝᄉࣞүǌ˧ґੇ͂ϥ͗࠶˿ᝌʶ̎ऄࡎǌఴብੇ͂࠱ຆЙเ᜾ NoSQL ֵ̖ᄉ౵ౝ֖Юᦉፆ

ౝǌ֖Ф̴ብᓫʶಧὋੇ͗ᤤસʶጷʿՎዜۋᄉ NoSQL ֵ̖Ὃఴብᤤસᤇֵ̖̎ᄉԓځѴˠʶ

ᦉѫݟʽὙ 

� MongoDBǌఴ˹ᄉॡܲብᓫ˖ᦏᝮҁ˿ MongoDBὋ˶ ̭ፀ᣾ MongoDB Юᦉᄉ᝴ܲழ᭦Ὃ

ఝ̭ܲፀᑞࣞү;К᭦˿ᝌᤇ˓ֵ̖ǌ 

� Membaseǌͭїଡҁ۲̅ЮߚὋՎௐᤆଡΘᇒᄧ૆ˣӐᄉ᪃/ϘߚϱὋRedis ௦Цᔴǌࡂ

Redis ᄉҩᑞ֖Юᦉፆౝܲڙ˓ብᓫ᧖ឬ௙᣾ǌఴብ࠱᡹᣾ RedisὋ̭ፀԲʶሗХథባ́

Ҧᄉֵ̖ MembaseǌMembase ၿ̅Ф௬ᗂᄉবᑞྱཁ३ҁࣸค΍ၸὋၿ̅᧓ၸ˿

Memcached ӨᝫὋ߱ᑞܴ੆˝ Memcached ᄉఢֵ̼ǌ 

� HypertableǌଡҁథࣿѴிߚϱὋੇ ឬᡐ͗ࡂ͂ HBaseǌHBase ᭣࣡ዜͪ Google BigtableὋ

Ꮺ˄ॡԩ൓ᤀὋͭᤆథʶֵ̖̎˶ౝतڙՎಧᄉഴۋʼǌᤇֵ̖̎Ӊહ Hypertable ֖

CloudataǌCloudata ௦ఝளᄉधֵຸ̖ὋᏪ Hypertable Ѷ௦ఝ߸ؒᄉᤤસǌ᝴ܷܲ̈ۋᐎ

Ꭹःၸ֖నҫᦏᦉᎷ Hypertable ͺ˝Ժੰࡘᄉஜ૵ߚϱǌHypertable ၸ C++з੆Ὃˀ HBase

ᄰඊὋФবᑞఝݝǌ੝̾ఴብ̭͗ፀ Hypertable ᄉ᝴ܲழ᭦ǌ 

� Apache CassandraǌGoogle Bigtable ֖ Amazon Dynamo ௦ౝतܷ᜺ഴ NoSQL ˏϱᄉߚ

ሗึᛠᔴఴǌApache Cassandra ӯ᧓͔᫁ὋፆՋ˿ᤇ̃Ꮷǌੇ͂ᝦ᝶᣾ Apache CassandraὋ

߱ᄉঋᤳзᑞҦ˶᭣࣡Ѣᓣǌఴብ̭ፀ࠱ Cassandra ᄉʶ̎ጷ੆ፆౝǌ 

ᄺ�

ኃ13 ብ�
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� Berkeley DBǌBerkeley DB ௦᭣࣡ुܷᄉ᪃/ϘߚϱὋʁ ̎ґ෸ NoSQL ֵ̖ὋΒݟ Amazon 

DynamoǋLinkedInǋVoldemort ֖ GenieDB ၸ߱ϡऄߚࡎϱǌ 

ఴብࣲ᭣᭦᭦οҁὋ˶ࣲ᭣᤟ၸ̅੝థֵ̖ǌʿ᣾ੇ࣎భᤇ̎ЮࠓᑞलԦ;ᄉТᡙὋԜᤈʶ

൥˿ᝌ NoSQL ֵ̖ᄉፆౝὋԜ᫝ឳ NoSQL ֵ̖ᄉ̼ᆉὋ̯΍ၸᤇֵ̖̎˖ԩᄝὋࣲ˄థ఺͗˝

NoSQL ϡѢᒬࣁᄉ᠇࿸Ὃ΍߱͂Ԫ३ఝݝǌԲʶழ᭦Ὃఴብଡҁᄉʶ̎ NoSQL Ф̴ብᓫڙֵ̖

Ե௦ʶቷࣛ᣾Ὃథ̎ၴᒯ಩ఴʿ͗вଡҁὋ᤯᣾ᤇʶብᄉ̭ፀὋ࣎ భᑞ༎Ԧ;ଉጉᤇᦉѫ NoSQL

ֵ̖ᄉТᡙǌ 

13.1� MongoDB  䚼ݙ

ᄫґ˝ൢὋੇ͂ࣂፂ̭ፀ᣾˿ MongoDB ᄉ֖̽֐΍ၸὋ˿ᝌ˿߱ᄉߚϱ֖ಉល఺҃Ὃࣲڙ

ᤇ˓۲ᆨʼߥ˷˿థС҃ܬᄉЮࠓὋᤆߚ˿˷ߥϱಪय BSON ᄉʶ̎ጹᓫǌఴᓫὋੇ͂в̭ፀ

MongoDB ᄉʶ̎᧗᜵ЮࠓὋᤇ̎Юࠓ௦̾;˧ґᄉ˿ᝌ˝۲ᆨᄉǌ 

MongoDB ᥕ̯ࠆਖ਼ቪ�నҫ٧౵ౝὋᤇሗ౵ౝ͛ڙፑ RDBMS ˖˶ॡ࣡᜸ǌࠆਖ਼ቪ�నҫ٧

౵ౝӉդʶ˓నҫ٧֖ܲ˓ᤋଋҁనҫ٧ʼᄉࠆਖ਼ቪǌݟ౦΍ၸѫྞ֖҃ܬὋѶၸܲ˓నҫ٧౎

̼ఢӬ˓నҫ٧ǌ௃᝶௦Ӭ˓ᓫཁᤆ௦᧓ၸѫྞ֖҃ܬὋஜ૵ᦏ௦ࠆڙਖ਼ቪ֖నҫ٧˧ᫍὋ̾Ԣ

ᓫཁ˧ᫍὋ౎͛ٿᤞǌ 

BSON 㾘㣗 

MongoDB Ф஠ುᎃᆉ˝ዜ࠱ JSON ᄉ̃ᤈ҃ಪय BSONὋᤇ˓ಪयኃ 2 ብ᧖̭ፀ᣾ǌڙ

൤ኤ᜵ܬ˷ʶʽ JSON ᄉʶ̎ྱবǌ 

ʶ˓ BSON ஠ು௦ᭅ੊ఝܲ˓̃ᤈ҃᪃/Ϙࠪጷ੆ᄉᬶՋὋФ˖۲ఴ̃ᤈ҃ዜݟۋʽǌ 

� ByteὙ1  ᓫߙ

� int32Ὑ4  ᓫߙ

� int64Ὑ8  ᓫߙ

� doubleὙ8  ᓫߙ

int32 ֖ int64 ѫѾࠪः 32 ֖ͮ 64 ͮథቿՁஞஜǌDouble ࠪः 64 ͮ IEEE 754 ๎ཁϘǌʽ

᭦௦ʶ˓஠ುᄉΒߔὙ 

{ "hello": "world" } 

ᤇ˓஠ುᛪᇧ˝ݟʽᄉ BSON ಪयὙ 

"\x16\x00\x00\x00\x02hello\x00 \x06\x00\x00\x00world\x00\x00" 

ᤇ᧖ࡘᇧᄉ BSON ቿՁ΍ၸ˿ੇ͂ཿ৘ᄉ C ᄉ 16 ᤈ҃ᛪᇧǌݟ౦ਆઁ̃ᤈ्҃य֖஠ು

ࠪःᡐ౎ὋФࠃ௦ᤇಧᄉὙ 

"{ and }—"\x16\x00\x00\x00 and \x00 
"hello":—x02hello\x00 
"world"—\x06\x00\x00\x00world\x00 

᫝ឳఝܲథС BSON ᜺ᔴᄉЮࠓឯԟ᫝ http://bsonspec.org/ǌ 
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13.1.1� MongoDBӴ䕧ण䆂 

ਖ਼ቪ᤯᣾۲̅ࠆ TCP/IP ᄉݒଋߙᤋଋˀ MongoDB నҫ٧᤯ᝬǌ΍ၸᄉ͛ᣤӨᝫ௦ʶሗኤ

Ӭᄉឯය�ֽःयݒଋߙӨᝫǌ͛ ᣤӨᝫܿᦉ֖˞ͳᦏၸ BSON ᎃᆉὋ๖ো᧓ၸ࠴ቪߙᓫ ὇ࣿlittle 

endianὈὋ֖ BSON ʶಧǌ 

ਖ਼ቪԦᤞឯයፋనҫ٧Ὃనҫ٧ࠪឯයͺѢֽःǌ̯͛ᣤӨࠆὋ˖ۋಕэᄉឯය�ֽःഴڙ

ᝫ౎ᄹὋឯයӉդઐ֖ܿឯය˞ͳὋֽःѶӉդઐֽ֖ܿः˞ͳǌឯයֽ֖ःᄉઐܿಪयᄰᤂὋ

๖ো˞ͳಪयԁՉథʿՎǌڎ 13-1 ਖ਼ቪ֖ࠆ˿ᇧࡘ MongoDB నҫ٧˧ᫍ۲ఴᄉឯය-ֽःǌ 

 

�ڎ 13-1 

MongoDB ͛ᣤӨᝫஂ૆ॡܲୱͺὋݟʽ᭦ᤇ̎ǌ 

RESERVED ˶௦ୱͺὋԓ౎ၸ̅ OP_GET_BY_OIDǌ෤థઁ߱Ѵᤈ౎௦ځ

˝ၸ३ʿܲǌ 

� OP_INSERT˄ҷⷕ˖2002˅ὙଢЙ஠ುὋCRUD ˧þѸतÿୱͺǌ 

CRUD ѫѾᛪᇧѸत὇CreateὈǋឳԨ὇ReadὈǋఝள὇UpdateὈ֖ Ѻᬓ὇DeleteὈὋ

௦ಕэᄉஜ૵ክူୱͺὋ᝴ܲˀஜ૵̓̈ᄉጆፑ֖ଋԯᦏஂ૆ CRUD ୱͺǌ 

� OP_UPDATE˄ҷⷕ˖2001˅Ὑఝள஠ುὋCRUD ˖ᄉఝளୱͺǌ 

� OP_QUERY˄ҷⷕ˖2004˅ὙಉលᬶՋ஠ುὋCRUD ˖ᄉឳԨୱͺǌ 

� OP_GET_MORE˄ҷⷕ 2̟005˅ὙᖌԨՎʶ˓ಉលᄉఝܲஜ૵ǌಉលᄉֽःፆ౦Ժ̾Ӊ

դܷ᧙஠ುὋ˝˿ଡᰳবᑞὋՎௐᥗБԦᤞஞ˓஠ುᬶὋஜ૵ंၸຣಕஂ૆ܘ᧙ᖌԨ᝭

ेǌOP_GET_MORE Φ̅᤯᣾ຣಕᖌԨఝܲᄉ஠ುǌ 

� OP_REPLY˄ҷⷕ˖1˅Ὑःኔࠆਖ਼ቪឯයὋֽः OP_QUERY ֖ OP_GET_MORE ୱͺǌ 

� OP_KILL_CURSORS˄ҷⷕ˖2007˅ὙС᫆ຣಕǌ 

� OP_DELETE˄ҷⷕ˖2006˅ὙѺᬓ஠ುǌ 

� OP_MSG˄ҷⷕ˖1000˅Ὑ᤯ၸ๖ো̽֐ǌ 

੝థឯයֽःᦏӉդઐܿὋಕэᄉઐܿӉդʽѴ࡚বǌ 

� messageLengthὙ๖ো᫁ऎὋӬͮ௦ߙᓫὋӉહγߚ๖ো᫁ऎ੝ᭉᄉ 4  ᓫǌߙ
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� requestIDὙ׬ʶᄉ๖োಕខቿὋၿԦᡐୱͺᄉࠆਖ਼ቪ੊నҫ٧ၶ੆ǌ 

� responseToὙஜ૵ंࠪ OP_QUERY֖ OP_GET_MOREᄉֽः˖Ὃࠆ࠱ਖ਼ቪឯයᄉ requestID

ڙϱߚ responseTo ᧖Ὃᤇಧࠆਖ਼ቪࡂᑞӛᦠឯයֽ֖ःǌ 

� opCodeὙୱͺ̼ᆉὋஂ૆ᄉୱͺѴڙఴᓫґ஠˖ǌ 

ʽ᭦˿ᝌі˓ኤӬᏪ˄࣡᜸ᄉឯය�ֽःڣ௿ǌ 

13.1.2� ᦦܹ᭛ḷ 

Ѹत֖ଢЙள஠ುௐὋࠆਖ਼ቪ᤯᣾ឯයԦᤞ OP_INSERT ୱͺὋФ˖Ӊહ̾ʽЮࠓǌ 

� ⍜ᙃ༈Ὑಕэ๖োܿፆౝὋӉહ messageLengthǋrequestIDǋresponseTo ֖ opCodeǌ 

� 1 Ͼ int32 ᭈ᭄ؐὙ0὇γ႐࠱౎΍ၸὈǌ 

� 1 ϾᄫヺІὙ߸ஞᄉᬶՋՏǌΒݟஜ૵ं aDatabase ᄉᬶՋ aCollection ௬ᇧ˝

aDatabase.aCollectionǌ 

� 1 Ͼ᭄㒘ὙஜጷӉդ 1 ˓੊ܲ˓ᭉ᜵ᜁଢЙᬶՋᄉ஠ುǌ 

ஜ૵ंူܪଢЙ஠ುᄉឯයὋԺ̾᤯᣾ getLastError ೜ಉឯයፆ౦ǌཨᏪὋࠪଢЙ̽֐

஠ುᄉឯයὋஜ૵ंʿ͗௬यֽःǌ 

13.1.3� ᶹ䆶䲚ড় 

ಉលௐὋࠆਖ਼ቪ᤯᣾ឯයԦᤞ OP_QUERY ୱͺὋஜ૵ंᤄٿᄉֽः˖ӉդᄰС஠ುᬶՋǌ 

ਖ਼ቪԦᤞᄉࠆ OP_QUERY ๖োӉહ̾ʽЮࠓǌ 

� ⍜ᙃ༈Ὑಕэ๖োܿፆౝὋӉહ messageLengthǋrequestIDǋresponseTo ֖ opCodeǌ 

� ϔϾ int32 ᭈ᭄ؐὙಕংͮὋᛪᇧಉលᤤᮉǌಕং߿˦˿ຣಕǋፆ౦ึ֖ᦉѫፆ౦὇ݟ౦

థѫྞ߻఺˿Ὀᄉ࡚বǌΒݟᤄٿஜ૵Րຣಕ௦ՠС᫆Ὃ੊Ꮷຣಕቆ᫋ʶൿௐᫍՐ௦ՠ

ᡓௐǌ 

� ϔϾᄫヺІὙ߸ஞᬶՋՏǌ 

� ϔϾ int32 ᭈ᭄ؐὙ᡹᣾ᄉ஠ುஜ᧙ǌ 

� জϔϾ int32 ᭈ᭄ؐὙ᜵ᤄٿᄉ஠ುஜ᧙ǌஜ૵ं͗ࠪःଋԩ஠ುᄉឯය̾ʶ˓ OP_REPLY

ୱͺͺ˝ֽःǌݟ౦஠ು঳ஜܷ̅ᤄٿᄉ஠ುஜὋ᤯࣡͗ᤄٿʶ˓ຣಕǌԩ᯵ҮԢФᬌ

҃ፆ౦ᬶᄉᑞҦॕֽὋᤇ˓࡚বᄉԨϘ͗ʿՎǌ 

� BSON Ḑᓣⱘᶹ䆶᭛ḷὙᜁ଼ጉᄉ஠ು᜵ӛᦠᄉಉល్͇ǌ 

� ϔϾ᭛ḷὙ᜵ᤄٿᄉߙൿὋᛪဗ˝ BSON ಪयǌ 

ਖ਼ቪࠆࠪ OP_QUERY ឯයὋMongoDB నҫ٧͗ᤄٿ OP_REPLYὋФЮࠓӉહʽ᭦ᦉѫǌ 

� ⍜ᙃ༈Ὑࠆਖ਼ቪឯය֖నҫ٧ֽःᄉ๖োܿ᭣࣡ᄰͪǌԲܰґ᭦ଡҁ᣾ὋOP_REPLY ᄉ

responseTo ࡚ব͗Ӊդࠆਖ਼ቪឯය OP_QUERY ᄉ requestIDǌ 

� ϔϾ int32 ᭈ᭄ؐὙֽःಕংὋ᤯࣡ឬ௙ڙߚᩱឧ੊ऩ࣡ὋԺᑞӉդథСಉលᩱឧ੊Ѣᩱ

ຣಕಕខቿᄉζোǌ 
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� ϔϾ int64ὙຣಕಕខቿὋࠆਖ਼ቪ᤯᣾ಕខቿԺ̾ᖌԨఝܲ஠ುǌ 

� ϔϾ int32 ᭈ᭄ؐὙຣಕᡐݼཁǌ 

� জϔϾ int32 ᭈ᭄ؐὙᤄٿᄉ஠ುᄉஜ᧙ǌ 

� ϔϾ᭄㒘Ὑಉលፆ౦஠ುǌ 

ᤇԵ௦͛ᣤӨᝫᄉʶᦉѫǌఝܲథС͛ᣤӨᝫᄉЮࠓឯԟ᫝Ὑwww.mongodb.org/display/ 

DOCS/Mongo+Wire+Protocolǌ˶Ժ̾เ᜾ MongoDB ຸ̼ᆉὋڦڠὙhttps://github.com/mongodbǌ 

঳˧Ὃ஠ುКᦉڙߚనҫ٧ቪǌࠆਖ਼ቪ᤯᣾నҫ٧౎੯ᛠ஠ುଢЙǋఝள֖஠ುǌࠆਖ਼ቪ֖

నҫ٧˧ᫍ᤯ζ΍ၸᰳ஌ᄉ̃ᤈ҃ಪय֖͛ᣤӨᝫǌʽ᭦ៀៀߚϱ౵ౝǌ 

13.1.4� MongoDB᭄᥂ᑧ᭛ӊ 

MongoDB ઁஜ૵ं֖ᬶՋᄉஜ૵ߚϱڙ஠͇˖Ὃ஠͇உڙ mongod --dbpath ᤤᮉૈ߿ᡸ

फ़ʽǌdbpath ᳭ᝢ௦/data/dbǌMongoDB ஠ುߚϱ੆஠͇ௐᥕ९ʶ߿ᄉፆౝǌʽ᭦Ў̭ፀݟ

ʹಉលᬶՋᄉߚϱ࡚বὋཨՐ̭ፀ஠͇ѫᦠழयᄉጹᓫǌ 

᤯᣾ Mongo shell Ժ̾ಉលᬶՋߚϱ࡚বǌըҮ mongodὋၸ̽֐ᛠርࣿᤋʼనҫ٧ǌཨՐԺ

̾Ϸʽ᭦ᤇಧಉលᬶՋܷ࠴Ὑ 

 

mongodb_data_size.txt 

ᤇ˓Βߔၸ˿ኃ 6ብᄉ moviesᬶՋǌ஠͇ movies.datӉդႂॕ᝿ѫஜ૵ᬶ˖ᄉႂॕζোὋ

Р 171 308 ˝ځᓫὋͭ௦ࠪःᄉᬶՋܷॡܲὋߙ MongoDB ಪयᤆ᜵ԲܰߚϱЊஜ૵ǌᤄٿᄉܷ

ǌ̋࠴ὋԵ௦ஜ૵ᄉܷ࠴ϱᄉܷߚᬄࠃʿ௦ᇒᄧʼ࠴ ᬶՋѫᦠᄉߚϱቆᫍԺᑞӉդలᜁ΍ၸᄉቆ

ᫍǌ᜵ᖌԨᬶՋࠃᬄߚϱᄉܷ࠴ὋಉលݟʽὙ 

 

mongodb_data_size.txt 

˝࠴ϱܷߚᬄࠃ 500 480 ὋԵథ˿ܲ࠴ࡂᓫὋᄰඊ˧ʽஜ૵ߙ 327 280 ᓫǌᤇ˓ᬶՋԺᑞߙ

ᤆథጉलǌ᜵ಉលᬶՋᄉ঳ܷ࠴ὋӉહஜ૵ǋలѫᦠᄉߚϱ֖ጉलὋԺ̾ᤇಧಉលὙ 

 

mongodb_data_size.txt 

˝˿ᆷᝢʻ˓ʿՎᄉϘᑞࠪ३ʼὋᭉ᜵੼Ѣጉलӳၸᄉቆᫍǌᤇࡂᭉ᜵ movies ᬶՋᄰСጉ

लᄉᬶՋՏǌ᜵੼Ѣ movies ᬶՋጉलᄉКሥὋԺ̾Ϸʽ᭦ᤇಧಉលጆፑ˖੝థ֐ՏቆᫍὙ 

 

mongodb_data_size.txt 
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ੇᄉ MongoDB  థСᄉζো௦ᤇ̎ὙߔΒ᧖థॡܲᬶՋὋѴᛪॡ᫁Ὃ֖ᤇ˓Βࠃ

 

mydb.movies ௦ᬶՋఴᢵὋԲʶ˓ mydb.movies.$_id_௦ id ʼጉलᄉᬶՋǌ᜵ಉᄹጉल

ᬶՋᄉஜ૵ܷ࠴ǋߚϱܷ֖࠴঳ܷ࠴ὋಉលݟʽὙ 

 

mongodb_data_size.txt 

˶Ժ̾᤯᣾ᬶՋఴᢵᖌԨጉलஜ૵ܷ࠴Ὑ 

 

mongodb_data_size.txt 

storageSize ֖ totalIndexSize Ҫᡐ౎ൣݝ௦ᬶՋᄉ totalSizeǌᬶڙՋʼ΍ၸ

validate ழกᑞܴ३ҁఝܲˀܷ࠴థСᄉζোǌڙ movies ᬶՋʼ੯ᛠ validate  ʽὙݟ

 

mongodb_data_size.txt 

ᬓӳၸቆᫍ̾ܰὋ̽֐ validate ᤆଡΘ˿ఝܲᄉζোὋӉહ᝭ेǋܿζোǋੰ࠴ܷڰࡘ

὇extent sizeὈ֖᪃ǌ 

MongoDB Ὃ࠴ϱ஠͇ѫᦠᄉܷߚ˝஠͇ጆፑᄉ஠͇˖ǌ˝˿ူᝌڙϱߚஜ૵ंԢФᬶՋ࠱

ੇ͂౎ѴѢ֖߱͂߱͂ᄉܷ࠴ǌڙ LinuxǋUnixǋMac OS X ੊Ф̴͉ʹ Unix ԪሗʼὋԺ̾ѴѢ

 ʽὙݟ࠴ܷ
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mongodb_data_size.txt 

ᤇ௦̯ੇᄉ/data/db ᄫे३ҁᄉᣤѢὋ;ᄉ͗థ੝ʿՎǌʿ᣾ஜ૵ं஠͇ܷ࠴ᄉഴयःឞ

ʿ͗థӜѾǌᤇ̎஠͇ࠪःʶ˓ஜ૵ंὋඇ˓ஜ૵ंథʶ˓֐Տቆᫍ஠͇֖ܲ˓ஜ૵ߚϱ஠͇ǌ

ʿՎஜ૵ंᄉ֐Տቆᫍ஠͇ܷ࠴ᄰՎὙ64ͮڙSnow Leopard Mac OS Xʼ௦16 384KB੊Ꮷ16MBǌ

ஜ૵஠͇̯ 0 धݼ૊ᮊࣿᎃՁǌࠪ mydbὋഴय௦ʽ᭦ᤇಧᄉǌ 

� mydb.0 ௦ 65 536KB ੊Ꮷ 64MBǌ 

� mydb.1 ௦ mydb.0 ᄉ࠴ܷ 2 υὋ131 072KB ੊Ꮷ 128MBǌ 

� mydb.2ǋmydb.3ǋmydb.4ǋmydb.5 ѫѾ௦ 256MBǋ512MBǋ1024MB὇1GBὈ֖ 2047MB

὇2GBὈǌ 

� mydb.6ǋmydb.7 ˀڨ mydb.5 ˝ᄰኍὋ࠴ܷ 2GBǌ 

MongoDB Ὃ᳭ᝢᄉణܷϘ௦ܷܘᤩຑڰϱѫᦠᄉߚ˝ 2GBὋҁᤇ˓ርऎ̾ՐὋඇ˓஠͇ࡂ

ᦏᡱణܷڰʶಧܷǌMongoDB ᤯᣾᧓ၸᤇሗኪกѫᦠߚϱ஠͇Ὃణ࠴Ӑల΍ၸቆ֖ᫍᆾྞǌ 

MongoDB ᤆథॡܲጹॱ˧ܪὋྱѾ௦ڙЮߚክူ֖ѫྞʼὋᤇ̎ᦏ႐ፋ;౎ଉጉǌఴ˹๯

ᄥॡֵ̖ܲὋ᜵̭ፀඇʶሗֵ̖ᄉඇʶ˓ጹᓫࡂᡓѢ˿ఴ˹ᄉᔴډǌ 

ʽ᭦̭ፀ Membase ౵ౝᄉᦉѫ۲ᆨЮࠓǌ 

13.2� Membase ᶊᵘ 

Membase ஂ૆ Memcached ӨᝫὋ੝̾΍ၸ˿ Memcached ᄉःၸԺ̾ॡࠓ௛࠱ڠ Membase

ጩЙ߱͂ᄉःၸርࣿಖǌͭ Membase ᤆຊҪ˿૆ˣӐ֖҃ܬኍ Memcached ʿஂ૆ᄉᑞҦǌ 

ඇ˓ Membase ᓫཁᤁᛠʶ˓ ns_server ࠆΒὋ߱௦ᓫཁᅕክᏧὋክူᅋᓫཁʼᄉาҮǌࠃ

ਖ਼ቪၸ Memcached Өᝫ੊ REST ଋԯˀ ns_server ̓̈ǌREST ଋԯ௦ύү Menelaus ጷ͇ࠃဗ

ᄉǌMenelaus Ӊહʶ˓ϣܤᄉ jQuery Ὃឞࡎ jQuery ࠱ࡎ REST ុၸՓʽ௡࠰ҁనҫ٧ǌၸ

Memcached Өᝫ᝺᫇ Membase ᄉࠆਖ਼ቪ᤯᣾ Moxi̼ူ᝺᫇ऄࡎஜ૵ǌMoxiͺ˝˖̭ڙ vBuckets

ᄉࣞүʽ঳ᑞࠆ࠱ਖ਼ቪᡸၿҁൣᆷᄉڠழǌ᜵ူᝌ vBuckets ᡸၿζোὋᭉ᜵˿ᝌڠᆷൣʹݟ

vBuckets ΍ၸᄉʶᒰবֺ࣎ǌ 
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ڎ 13-2 ໥ᇧ˿۲̅ vBuckets ᡸၿᄉఴ᠎ǌ 

 

�ڎ 13-2 

ڎݟ 13-2੝ᇧὋࠆਖ਼ቪឯයၿ᪃੝ಕខᄉஜ૵ௐὋឯය͗ᜁ௡࠰ҁ vBucketsʼὋཨՐ vBuckets

в௡࠰ҁనҫ٧ʼǌֺ࣎ѥஜઁ᪃௡࠰ҁ vBuckets ʼὋ൤ܰᤆஂ૆ vBuckets ஜ᧙ԦၶԪӐௐ᧗

ளࣰᛥǌvBuckets ᒬࣁ᤯᣾ಉលᛪ௡࠰ҁనҫ٧ʼǌ੝̾ vBuckets ҁనҫ٧ᄉ௡࠰ᄰࠪ߿ڌὋ᧗

ளѫᦠ vBuckets ௐྫྷူߚϱʿ͗ሧҮǌ 

Membase ၿʽѴጷ͇ጷ੆ǌ 

� ns_serverὙನॶክူ٧ǌ 

� Memcached ֖ Membase ल୲ὙMembase ౝतڙ Memcached ʼ᭦ǌᎩፎ֖Өᝫஂ૆ࡎᦏᄯ

ଋԨᒬ MemcachedὋࣲӉդڙ Membase ˖ǌMembase ल୲ᤆஂ૆ʶ̎ᬃҪҩᑞὋΒݟऩ

൥૆ˣӐ֖ᤉር٧ͮ߿ஜߙߙආӨᝫ὇Telocator Alphanumeric ProtocolὋTAPὈǌ 

� vBucketMigratorὙ಩૵ ns_server ըҮ vbucketmigrator ᤈርᄉழयὋڙᓫཁᫍ҃ܬ

੊͛ᣤஜ૵ǌ 

� MoxiὙMemcached ̼ူὋஂ૆᤯᣾ vBucket  ਖ਼ቪឯයᡸၿǌࠆࠪ

Membase ᤆథॡܲЮࠓὋ࣎ భ᤯᣾ఴᓫ;ࣂፂူᝌ˿Ф˖ణ۲ᆨᄉᦉѫǌఝܲథС Membase

౵ౝ֖বᑞᄉЮڙ͗ࠓՐ᭦ብᓫ˖ᬅ̭፝ፀǌ 
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Membase ဗڙ௦ CouchBase ᄉʶᦉѫὋᤇ௦ Membase ֖ CouchDB Ջࣲᄉፆ౦ǌՐ፝ᄉྟఴ

᧖Ὃᤇ˓ՋࣲॡԺᑞ͗ፋ Membase ౵ౝࣛ౎ܷࢼᄉॕֽǌ 

13.3� Hypertable ᑩሖ 

Hypertable ௦ HBase ᄉᰳবᑞఢ̼ྫྷǌHypertable ᄉ۲ఴྱবˀ HBase ᭣࣡ዜͪὋHBase Ԡ

ዜͪ Google BigtableǌHypertable ФࠃኪʿʼளὋ֖߱ HBase ᄉըҮௐᫍࢿʿܲᦏ௦ 2007 ࣱǌ

Hypertable ᤁᛠڙ HDFS ᤇಧᄉѫ࣊य஠͇ጆፑʼǌ 

ڙ HBase ᧖Ὃஜ૵̾Ѵி˝˖ॶὋ૊ᛠ᪃ଅࣿߚϱǌඇ˓ஜ૵ӬЊ፤એܲ˓ஜ૵ྟఴǌ

Hypertable ஂ૆ዜͪᄉধᡸǌHypertable ᧖੝థྟఴζোᤜҪҁᛠ᪃ʼὋྟఴζোၿௐᫍ੗ಕខὋ

ඇ˓Ѵிඇ˓ᛠ᪃੝థྟఴᄉ੝థஜ૵ᦏ૊ᮊࣿߚϱǌ 

Hypertable ଡΘ̾Ѵி˝˖ॶᄉஜ૵ߚϱὋͭ௦Фྫྷူߚϱྱবᤆԩ᝺᫇ጷ὇access groupὈ

ᄉॕֽǌHypertableᄉ᝺᫇ጷଡΘʶሗழयὋᑞ࠱ᄰСѴᄉஜ૵ྫྷူʼߚϱڙʶᡐǌ͛ڙፑRDBMS

˖Ὃஜ૵૊ᛠଅࣿὋ˶ݟ൤ߚϱǌ˶ࡂ௦ឬὋˏ˓ᤋ፝ᛠᄉஜ૵᤯࣡˶ߚϱڙᄰ᥵ͮᎵʼǌڙѴ

ிߚϱ˖Ὃྫྷူʼߚϱڙʶᡐᄉ௦ˏѴஜ૵ǌథ˿ Hypertable ᝺᫇ጷὋࡂХ࠱˿ܫʶ੊ܲѴஉڙ

ʶ˓ጷ᧖ᄉ༦าবǌ੝థѴᦏڙՎʶ˓᝺᫇ጷ᧖ࡂዜͪ͛ፑ RDBMSὋγ૆ඇѴᦏˀФ̴Ѵᬥሎ

 ዜͪ᭦ՓѴிஜ૵ंǌࡂ

13.3.1� ℷ߭㸼䖒ᓣᬃᣕ 

Hypertable ಉលԺ̾ၸൣѶᛪ᣹य᣾໙ஜ૵Ὃᑞ૊ᛠ᪃ǋѴՏ֖ϘᤈᛠӛᦠǌHypertable ࠪ

ൣѶᛪ᣹यᄉஂ૆௦ၸ Google ᄉधຸൣѶᛪ᣹यल୲ RE2 ౎ࠃဗᄉǌఝܲథС RE2 ᄉጹᓫឯ᝺

᫇Ὑhttp://code.google.com/p/re2/ǌRE2 ௦ʶ˓ᰳᤳǋ߶К֖ጲርԣݝᄉൣѶᛪ᣹यल୲ὋC++ࠃ

ဗǌRE2 ˝ Google ᝴ܲᗂՏֵ̖Βݟ Bigtable ֖ Sawzall ଡΘ˿ൣѶᛪ᣹यஂ૆ǌ 

RE2ឥกஂ૆ܷᦉѫPerlЩൣࠓѶᛪ᣹य὇Perl Compatible Regular ExpressionὋPCREὈǋPERLὋ

̾Ԣ VIM ஂ૆ᄉܷᦉѫᛪ᣹यǌԺ̾ڙᤇ᧖᝺᫇ҁ੝ஂ૆ᄉឥกѴᛪὙhttp://code.google.com/p/ 

re2/wiki/Syntaxǌ 

ʶ̎ Hypertable धԦᏧ੝ᤈᛠᄉ฽ណ὇http://blog.hypertable.com/?p=103Ὀᛪ௙ RE2 ᄉবᑞܷ

ጝڙ java.util.regex.Pattern ᄉ 3 ҁ 50 υ˧ᫍǌᤇ̎฽ណ௦ڙ 110MB Ӊդ 450 ʶ׬ʹ ID

ᄉஜ૵ʼᤈᛠᄉǌ฽ណፆ౦ԩஜ૵ᬶ֖ஜ૵᧙ʿՎᄉॕֽ͗థ੝ԪӐὋʿ ᣾ፆ౦ᤆ௦ᑞឬ௙ RE2

ᰳᤳᰳ஌ᄉ̂ࠃǌ 

13.3.2� Ꮧ䱚䖛Ⓒ఼ 

࣊ᬟ᣾໙٧὇Bloom FilterὈ௦ʶሗഏညஜ૵ፆౝὋၸ̅฽ណЊገ௦ՠ˝ᬶՋ੆տǌԺ̾ઁ

࣊ᬟ᣾໙٧ᄹͺ௦ m ͮᄉஜጷǌቆᄉ࣊ᬟ᣾໙٧੝థ m ˓ͮᎵᄉϘᦏ௦ 0ǌဗڙϛ᝹థᬶՋЊገ

aǋbǋcὋၸ k ˓ֺ࣎ѥஜ͂߱࠱௡࠰ҁ࣊ᬟ᣾໙٧ʼὋԀඇ˓Њገ᤯᣾ k ˓ʿՎᄉֺ࣎ѥஜ௡
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15 

16 

ҁ࣊ᬟ᣾໙٧ᄉ࠰ k ˓ͮᎵʼǌЊገ᤯᣾ֺ࣎ѥஜᜁ௡࠰ҁ m ͮஜጷᄉ౼˓ྱͮ߿ᎵʼὋѶ࠱ᥦ

˓ͮᎵᄉϘ᝹Ꮅ੆ 1ǌʿ ՎᄉЊገቇ᣾ֺ࣎ѥஜՐὋԺᑞ͗ᜁ௡࠰ҁ࣊ᬟ᣾໙٧ᄉՎʶ˓ͮᎵʼǌ 

ϛݟဗڙ᜵฽ណЊገ w ௦ՠ࡚̅ᬶՋὋѶ᜵࠱Ф͛ᤫፋ k ˓ֺ࣎ѥஜὋᣤѢፆ౦௡࠰ҁ࣊ᬟ

᣾໙٧ᄉஜጷʼǌ௡࠰ҁᄉͮᎵὋԵ᜵͉ʹʶ˓Ϙ˝ 0Ὃᥦ˥Њገࡂʿ௦ᬶՋ੆տǌݟ౦੝థͮ

ᎵᄉϘᦏ௦ 1ὋѶథˏሗԺᑞὋ᜵˥Њገ࡚̅ᬶՋὋ᜵˥Ե௦ৌݝ௡࠰ҁځФ̴Њገ᝹Ꮅ˝ 1 ᄉ

ͮᎵʼǌ੝̾ឧઐ௦ԺᑞᄉὋʿ᣾ϛ᫺ব௦ʿԺᑞᄉǌ 

ఝܲథС࣊ᬟ᣾໙٧ᄉЮࠓ὇ၸ PERL ᝌ᧕ὈԺ̾᝺᫇Ὑwww.perl.com/pub/2004/04/08/bloom_ 

filters.htmlǌ 

13.4� Apache Cassandra 

Apache Cassandra ᭣࣡ึᛠὋͭ߱ՎௐԠ௦ʶሗৎՏ௥ᗂᄉ NoSQL ஜ૵ंǌఴ˹ґ᭦᤯᣾

ʶ̎΍ၸ Cassandra ᄉΒ̭ߔፀ˿ឞߚϱᄉನॶধਆǌఴᓫߥ࠱˷ Cassandra ᄉನॶ౵ౝὋ̾ ူᝌ

Фࢹͺ఺҃ǌ  

13.4.1� ⚍ᇍ⚍῵ൟ 

ܷᦉѫஜ૵ंὋӉહܷᦉѫᅻՏ NoSQL ǌԀ҃ܬ֖ࡘဗശՓੰࠃϱὋᦏᤤસ˞�̯ഴय౎ߚ

ࠪඇ˓ᬶՋὋзଡ̓ҁ˞ᓫཁὋཨՐв҃ܬҁ̯ᓫཁǌ̯ᓫཁुܘ˿ឳᏪ᭣зᄉԺੰࡘবǌ 

Cassandra ઊप˞�̯ഴयᏪᤤસ΍ၸཁࠪཁഴۋǌځ൤ʿڙߚӬʶ˞ᓫཁὋ੝థᓫཁᦏ௦໷

Ὃၴࡘᄉ˞ᓫཁǌᤇ΍३з֖ឳᦏԪ३ᰳऎԺੰڙ ᒯЉ᝴ڙᦉѫᓫཁܾ஌ᄉৰхʽФ̴ᓫཁፘ፝

ଡΘҩᑞǌʿ᣾ᰳԺੰࡘব˶௦థ̼͈ᄉὋڙᤇ᧖ࡂ௦ݯӨुʶᒰবǌཁࠪཁഴۋᥕ̯िʶᒰব

ഴۋǌ 

13.4.2� ෎ѢGossip੠Anti-entropy 

ၿ̅ Cassandra ᧓ၸཁࠪཁԺੰ֖ࡘణጻʶᒰবഴۋὋ੝̾तበʶ˓Өᝫ౎ࠃဗᓫཁᫍ᤯ζ

֖ᓫཁ೜฽஋ᬩ௬३࠾˝᧗᜵ǌCassandra Ι᭤᫋ពӨᝫ὇gossip-based protocolὈ౎ᤈᛠᓫཁᫍ᤯

ζǌ᫋ពӨᝫὋ“੾”ݟФՏὋύၸ˿̠ˀ̠˧ᫍ᫋ពᄉഏএǌ̠ࠪ౎ឬὋ᫋ព௦͉਒ᤤસʶ˓Ф

̴ᓫཁ὇̠Ὀ౎Ԧᤞ๖োǌᏪڙ Cassandra ˖Ὃ᫋ពఝጆፑӐὋၿ Gossiper ዜ߿ௐᝎԦǌᓫཁ

Փ Gossiper ซбᒬࣁὋᤇಧ᫋ពڙᎩፎ˖͛୦ௐᓫཁࡂᑞஅҁ᤯ᅻǌ᫋ ព˞᜵ၸܷ̅ۋᄉѫ࣊य

ጆፑὋࣲʿ௦ྱѾԺ᭤ǌڙ Cassandra ˖ὋGossiper ዜ͗ᡱᢍ͛୦᫋ពᄉᓫཁǌ 

૊ึርឬὋඇ൒߿ௐ٧᯵Үᄉ Gossiper ᛠ˝ᦏ᜵ය Gossiper ᬣ఺ᤤસʶ˓ᓫཁ౎Ԧᤞ๖োǌ

ᤇ˓๖োԶ GossipDigestSyncMessageǌݟ౦ଋԩᓫཁาᅋὋࡂᤄٿʶ˓ᆷᝢζোፋ Gossiperǌཨ

Ր Gossiper вٿःὙᅻ᥊˿Ὃᤇಧࡂ߸੆˿ʶᣂ᫋ពǌݟ౦᤯ζ᣾ር˖Ὃ̒ ൥ᦏ੆ҩ˿ὋѶ Gossiper

֖ᓫཁ੆ҩڠР̙˿࿃খζোǌݟ౦˖ᫍథܾ᠋ὋѶឬ௙ᓫཁԺᑞ૿ڭ˿ǌ 

˝˿೜฽ܾ᠋ὋCassandra ΍ၸ˿ʶሗኪกὋԶϡ Phi Accrual Failure Detectionǌᤇሗ೜฽ழ

กઁᓫཁ൪า˧௦᭣Ԫ੆ԺႠርऎǌ᤯᣾ॶ᡹೜฽ᩱឧᄉ͛ፑਆกဗڙᜁᤋ፝᝿ͤԺႠርऎᄉϡ
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ก੝Ԩ̼ǌ 

᫋ពᑞγ૆ᓫཁՎ൥Ὃνܬఆௐব᫇ᮤǌఝː᧗ᄉ᫇ᮤѶ௦᤯᣾ anti-entropy ኪกԦဗ֖ν

ǌᤇʶ᣾ር˖ὋѴிஜ૵᤯᣾ܬ Merkle ಝၶ੆ֺ࣎ǌMerkle ಝඊᣖ᥵ࡏᓫཁᄉஜ૵Ὃݟ౦ʿʶ

ᒰὋѶνܬᓫཁ΍ФʶᒰǌڙԌ᎕ୱͺ˖ὋMerkle ಝ͗ͺ˝ঋཱᜁѸतѢ౎ǌ 

ᤇಧࡂвʶ൒ᆷᝢ˿ὙCassandra ᄉिʶᒰবԺᑞ΍३߱ᭉ᜵ύү Quorum ౎ᥗБʿʶᒰᄉৰ

хԦၶǌ 

13.4.3� ᖿ䗳ݭ 

Cassandra ᄉзᤳऎ౜ঋὋځ˝зԵ௦ᤜҪҁԺၸᓫཁᄉଡ̓௅ংὋᏪ˄С᪃ᡸफ़ʼ˶෤థ

ुҪʼᩙǌзୱͺѫˏᦉѫὋʁ ௦зЙଡ̓௅ংγ᝼૆ˣব֖ԺুܬবὋ̃ ౎ఝளЮߚஜ૵ፆౝǌ

ԵథڙзЙଡ̓௅ং੆ҩՐ੥зЮߚஜ૵ፆౝǌ఺٧ʼ᤯࣡͗˃᫂˝ଡ̓௅ংэܫᇒᄧὋځ˝੝

థࠪଡ̓௅ংᄉзᦏ௦ᮊࣿᄉὋᤇಧᑞణܷӐᇒᄧ՛ՒǌЮߚஜ૵ፆౝథʶ˓᫟ϘὋ௦۲̅ஜ૵

 ᣀϱҁᇒᄧʼǌࣁᒬઁ͗ࡂஜ૵ᡓ᣾˿᫟ϘὋ߱ߚ౦Юݟஜ᧙᝟ኪᄉὋ៵֖ࠪ࠴ܷ

੝థᇒᄧзᦏ௦ᮊࣿᄉὋՎௐ˶͗ၶ੆ጉल̾Φ۲̅ᛠ᪃ᰳ஌ಉលǌᤇ̎ጉलᡱஜ૵ʶᡐ૆

ˣӐǌᬣᅋௐᫍ଍ሧὋᇒᄧʼܲѢॡܲᤇಧᄉ௅ংὋՐԻᤁᛠᄉՋࣲᤈር͗࠱ʿՎ௅ংஞူ੆ʶ

˓ǌᤇሗԌ᎕᣾ርڙ SSTable ᧖Ջࣲஜ૵ὋSSTable ௦ऄߚࡎϱಪयǌԌ᎕᣾ርᤆ͗੯ᛠ᪃Ջူ

ӐǋѴՋࣲǋѺᬓ੩ʼѺᬓಕ᝭ᄉஜ૵֖Ѹतளጉलǌ 

13.4.4� ᦤ⼎⿏Ѹ 

зୱͺ੯ᛠ᣾ር˖Ὃݟ౦ Cassandra ᓫཁʿԺၸὋᥦ˥ԦᤞҁឞᓫཁᄉឯයࡂԺᑞܾ᠋ǌݟ

౦ᓫཁᜁ̯Ꭹፎ˖ҙሎध౎Ὃзୱͺ˶Ժᑞ௃ก᧗ளူܪǌ˝˿ူܪᤇ̎ৰхὋCassandra लЙ

˿ଡᇧሧ̓὇hinted handoffὈᄉഏএǌᤇ˓ഏএణݝ᤯᣾Βߔ౎ឬ௙Ὃ੝̾ੇ͂ϛ᝹Ꭹፎ˖థˏ

˓ᓫཁ X ֖ Yǌဗ࠼ڙណڙ X ʼ੯ᛠзୱͺὋͭ௦ X ʿڙጲὋ̅௦࠱зୱͺԦᤞፋ YǌY ϱζߚ

োௐᬃࣛଡᇧឬὋᤇ˓зఴ౎௦ፋ X ᄉὋ̣˥ௐϊ X ʼጲ˿Ὃឯઁஜ૵Ԧፋ߱ǌ 

Basho Riak὇www.basho.com/products_riak_overview.phpὈ௦Բʶ˓ԩ Amazon Dynamo ըԦ

ᄉஜ૵ंὋ߱˶ѽၸᤇ˓ഏএӨុзୱͺǌ 

ᬓ˿ᤇ̎థᡙᄉὋፂ࣡ᜁៀ᝶ҁᄉ Cassandra ᄉྱব֖ऄࡎፆౝܰὋੇᤆᭉ᜵ଡʶཁὋԀ

Cassandra तበڙ᫼ൿ͇̂᯵Ү౵ౝ὇Staged Event-Driven ArchitectureὋSEDAὈ̓ ǌఝܲథС SEDA

ᄉЮࠓឯԟ᫝Ὑwww.eecs.harvard.edu/~mdw/proj/seda/ǌ 

ʽʶ˓᜵̭ፀᄉֵ̖௦᭣͕࣡ሑᄉ᪃/Ϙߚϱ Berkeley DBǌBerkeley DB ௦͔ܲ NoSQL ֵ̖

ᄉऄߚࡎϱὋᏪ Berkeley DB ఴᢵ˶Ժၸͺ NoSQL ֵ̖ǌ 

13.5� Berkeley DB 

Berkeley DB థʽѴʻ˓੔ཨʿՎᄉྟఴὋஂ૆ܲ˓ᦠᎵǌ 

� Berkeley DBὙC  ϱὋ௦ణԓඹԓ։ᄉྟఴǌߚဗᄉ᪃/Ϙࠃ
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� Berkeley DB Java ྟ὇Java ಕэྟὈὙJava зᄉ᪃/ϘߚϱὋԺ̾ॡࠓ௛ᬶڠ੆ҁ Java ಖ᧖ǌ 

� Berkeley DB XMLὙC++ᎃзὋᤇ˓ྟఴ࠯ᜈ˿᪃/ϘߚϱὋ΍Фᛠ˝ఝϷࣛጉलᄉ͕Ӑᄉ

XML  ϱጆፑǌߚ

Berkeley DB Ԡሥ BDBὋᰣߔ᧖௦᪃/Ϙߚϱǌᙉཨನॶ᭣࣡ኤӬὋͭ௦ BDB ஂ૆᝴ܲʿՎ

ᦠᎵǌඊݟԺ̾ᦠᎵ੆ஂ૆ࣲԦ᭣᫽܊᝺᫇Ὃ੊Ꮷஂ૆̂ҫǌ߱˶Ժ̾ശՓੰࡘὋ੆˝ᰳԺၸᄉ

˞-̯ҝఴᬶᏅǌ 

BDB ௦ʶሗ᪃/ϘߚϱὋ߱ॡጥዱὋʿࠪ᪃/Ϙࠪᄉፆౝͺ͉ʹϛ᝹Ὃځ൤ॡࠓ௛ڙ BDB ʼ

तበᰳࡎ APIǋಉល֖तഴઙ៵Ὃᤇಧథѽ̅ঋᤳథ஌ߚڠϱྱ߿ःၸஜ૵ὋԠ෤థ࠱Фᣀ૰੆

ઙ៵ஜ૵ಪयᄉधᩘǌᤇಧኤӬ͕ᬵᄉ᝹᝟੝ࣛ౎ᄉ༦าবᝧ BDB ௄Ժ̾ߚϱፆౝӐஜ૵ὋԠ

Ժ̾ߚϱӦፆౝӐஜ૵ǌ 

BDB Ժ̾ЮߚߚϱழयᤁᛠὋγ࠴ߚ᧙ஜ૵Ὃ˶Ժ̾ᦠᎵ˝ܷۋஜ૵ߚϱὋࣛʶ˓Юߚᎀ

ǌBDBߚ ӉդԶϡဖܑ὇enviornmentὈᄉᰳࡎઙ៵Ὃύү߱Ὃʶ˓ྫྷူ߶ᜈ˖Ժ̾तበܲ˓ஜ

૵ंǌʶ˓ဖܑԺ̾థܲ˓ஜ૵ंǌ;ᭉ᜵Ў੩धဖܑὋв੩धஜ૵ंὋ੥ᑞՓФ˖зЙஜ૵੊

̯˖ឳѢஜ૵ǌ̓ ̈߸੆ՐःС᫆ஜ૵ं֖ဖܑ͕̾Ӑᠪຸ΍ၸǌஜ૵ंᄉඇ˓్ᄫᦏ௦ʶ˓᪃

/Ϙࠪǌ᪃᤯࣡௦׬ʶᄉὋʿ᣾˶Ժ̾థ᧗ܬǌϘ᤯᣾᪃᝺᫇ǌᖌԨᄉϘԺ̾ఝளࣲٿߚஜ૵ंǌ

ܲ˓ϘԺ̾ၸຣಕ᥅Ԋǌຣಕஂ૆᥅ԊᬶՋὋඇ൒ʶ˓ᬶူܪڠՋЊገǌԲܰ BDB ˶ஂ૆̂ҫ

ࣲ֖Ԧ᝺᫇ǌ 

᪃/Ϙࠪ᧖ᄉ᪃і˪঳௦ͺ˞᪃ၸὋ˞᪃థጉलǌϘᄉФ̴࡚বԺ̾ၸͺ൒ጞጉलὋ൒ጞጉ

ल፤એڙӬ࿗ᄉஜ૵ं᧖ǌځ൤ߚϱᅋ᪃/Ϙࠪᄉஜ૵ंథௐ˶ሥ˝˞ஜ૵ंǌ 

BDB ᤁᛠௐ௦ᤈርЮஜ૵ߚϱὋ੝̾΍ၸ CǋC++ǋC#ǋJava ੊Ꮷᑭఴឥᝒ API ̯ࠪःᄉ

ርࣿ᧖᝺᫇ BDB ௐὋ᜵᭡খ੊ᏧҮখᩖଋ˧ǌ 

ᄬټ䜡㕂 

᪃/ϘࠪԺ̾ᜁߚϱ੆ٽሗஜ૵ፆౝὙB ಝǋֺ࣎ǋ᫲Ѵ֖ Recnoǌ 

1. B ᷥᄬټ 
B ಝ෤̣˥Ժ̭ፀᄉὋݟ౦ᭉ᜵ܬ˷߱ᄉ߿˦ὋԺ̾᫝ឳБ᠟ଡΘᄉڙጲ஠ುὙ

www.bluerwhite.org/btree/ǌ߱௦ʶሗࣰᛥಝፆౝὋγ૆ЊገథࣿবᄉՎௐᤆஂ૆ঋᤳᮊࣿ᝺᫇ǋ

ଢЙ֖Ѻᬓǌ᪃֖ϘԺ̾௦͉਒ஜ૵ዜۋǌBDB ᧖ B ಝᤆஂ૆ࠪ᧗ܬϘᄉ᝺᫇ǌݟ౦ᭉ᜵ၸܬ

ఽஜ૵ዜۋͺ˝᪃Ὃᥦ B ಝߚϱ௦ॡݝᄉᤤસǌݟ౦᝺᫇ഴय௦᝺᫇ᤋ፝੊ᄰ᥵᝭ेὋ߱˶௦᭣

࣡ೡᄉᤤસǌB ಝγܷߚ᧙Њஜ૵̾ࠃဗॡᰳᄉ੯ᛠ஌ညǌፏܷᦉѫ BDB ःၸ͗ᤤસ B ಝߚϱǌ 

2. જᏠᄬټ 
ˀ B ಝዜͪὋֺ࣎˶ஂ૆ܬఽዜۋϡ᪃ǌˀ B ಝᄰඊὋֺ࣎ᄉፆౝఝጲবӐǌBDB ᄉֺ࣎

ፆౝ˶ஂ૆᧗ܬϘǌ 

ክࡉ B ಝֺ֖࣎ᦏஂ૆ܬఽ᪃Ὃͭڙஜ૵ᬶᤉܷ̅ԺၸЮߚௐֺ࣎᤯͕࣡̅ B ಝὋځ˝ B

ಝγߚఝܲᄉЊஜ૵ὋЮߚᎀߚ˖Ժᑞஉʿʽ B ಝᄉЊஜ૵ǌ౜ቪৰхʽᭉ᜵ᮟጒڠ᤯᣾஠͇౎

ᖌԨ B ಝᄉЊஜ૵֖ࠃᬄஜ૵Ὃ࠭ᒰඇ൒ୱͺᝎԢܲ˓ I/Oǌֺ࣎ᄉ᝺᫇ழกᑞణ࠴Ӑ᝺᫇ஜ૵
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᝭े੝ᭉᄉ I/OὋځ൤ڙᤇሗ౜ቪৰхʽὋԺᑞඊ B ಝবᑞݝʶ̎ǌ 

3. 䯳߫ᄬټ 
᫲Ѵ௦ʶጆѴᮊࣿߚϱᄉ᫁߿᝭ेὋ᪃ᬌ҃˝ஞஜዜۋᄉ᤾ᣣ᝭ेՁǌᮊࣿᤜҪ᝭ेԺ΍३

зᤳऎᮺঋǌݟ౦;ࠪ Apache Cassandra ᤜҪ௅ংᄉзᤳऎӾ៵ຆ҈Ὃᥦࡂፋ BDB ᫲Ѵ᝺᫇ழ

กʶ˓఺͗Ὃ;ፏʿܾ͗భǌᤇሗᦠᎵᤆஂ૆̯᫲Ѵܿᦉᰳ஌ڠឳԨ֖ఝளǌ᫲Ѵᤆஂ૆ᛠጞᩙὋ

ԀΦ௦ࣲڙԦူܪৰхʽ˶ᑞγ᝼̂ҫ߸ஞবǌ 

4. Recno ᄬټ 
Recno ˀ᫲Ѵዜͪͭஂ૆Ԫ᫁᝭ेὋ֖᫲ѴᄰՎᄉ௦ Recno ᪃˶ᬌ߿˝ஞஜǌ 

፫ʼὋʿՎᦠᎵЉ᝴ᬶڙՋ˖ߚϱ͉਒ஜ૵ዜۋǌᬓ˿;ᒬࣁᄉഴܰۋὋ෤థ͉ʹФ̴߿ڌ

ᄉፆౝǌ౜ቪৰх௦ʶ˓ᬶՋᄉˏ˓ϘԺ̾ߚϱ߸КʿՎᄉዜۋǌϘԺ̾௦ܬఽᄉዜۋὋᤇ̎ዜ

Ժ̾ၸ౎ᛪᇧۋ JSON ஠ುǋܬఽஜ૵ፆౝ੊ᏧፆౝӐᄉஜ૵ᬶǌࠃᬄʼᄉ׬ʶᬌ҃௦Ϙॸᮋᑞ

ᜁࣿѴӐ˝ߙᓫஜጷǌӬ˓᪃੊ϘԺ̾᣹ҁ 4GB  ǌ࠴ܷ

൒ጞጉलЉ᝴ڙϘ࡚বʼ᣾໙ǌ˞ ஜ૵ंࣲʿ̾ᛪಪ्यߚϱஜ૵Ὃ੝̾ࠪሩ႟ஜ૵ᬶᏪᝒὋ

ʿڙߚᄉ࡚ব˶ʿ͗ߚϱǌݟ౦Ꭴ˫Ѹतጉलၸᄉ࡚বߙൿὋ൒ጞጉल͗ࡂ᡹᣾੝థ᝭ेǌ঳ᄉ

౎ឬὋߚϱ௦ጊѓᰳ஌ᄉǌ 

13.6� ᇣ㒧 

ఴብԵ̭ፀ˿ʶ̎ஜ૵ंᄉᦉѫЮᦉጹᓫὋՎಧᄉধᡸలॸᑞэᆷ᤟ၸ̅Ф̴ߚϱǌࠪ ౵ౝ

֖Юᦉፆౝᄉ˿ᝌԺ̾ܲڙ˓ʿՎࡎ൒ʼᤈᛠὋ̯ ഏএ፫᜾ҁຆЙ̼ᆉǌఴብ˞᜵ᬌڙ߿ഏএࡎ

൒ʼὋ̾Φ̅੝థ̠᫝ឳǌʿ᣾ఴብःឞᠱ̀˿;धݼᒬࣁଉጉᄉࢹХ֖ᅻខǌ  
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ᤤસ /P42-�

ᴀゴݙᆍ 
� ˿ᝌ NoSQL ֵ̖ᄉ͕ҭҸ 
� ඊᣖ NoSQL ֵ̖ 
� ಩૵বᑞ۲э᝿ͤ NoSQL ֵ̖ 
 

௦੝థ NoSQL ஜ૵ंᦏᄰͪὋ߱ ͂ᜁᤴѢ౎˶ʿ௦˝˿ᝌфՎಧᄉ᫇ᮤὋځ൤͌ڎ᤯

᣾ඊᣖ̯˖ᤤѢణݝᄉॡԺᑞ͗१Ҷ௃ҩǌʿ᣾Ὃ˿ᝌ̣˥ஜ૵ंఝ᤟Ջגሗৰ௿֖

ʼʽ஠᭣࣡᧗᜵ǌఴብ̭ፀᄉ֖̂ࠃ਒᜸ᑞࣞү;ඊᣖՉሗ NoSQL ֵ̖ǌੇ͂࠱಩૵ҩᑞǋব

ᑞ֖۲̅ʼʽ஠ᄉಕэࠪ NoSQL ஜ૵ंᤈᛠѫዜ֖ాᛥǌ 
NoSQL ᄉ໥ᤈԺ֖̾ᤇࣱ̎ᎃርឥᝒᄉঋᤳԦࡘᄰଡࣲ᝶ǌܲሗᎃርឥᝒᝧੇ͂ᑞၸൣᆷ

ᄉឥᝒൣူܪᆷᄉ͉ҫὋځᏪधԦᏧᄉኤԊʼፂ࣡ѢဗܲሗឥᝒǌधԦᏧ΍ၸܲሗᎃርឥᝒ࣡ඊ

ͺʶ˓̠᤯௳ܲڍឥᝒὋ੊ឥᝒ᤯ǌឥᝒ᤯ᑞథ஌ڠᥗБᎤ࠵౼ሗឥᝒᅻខࣛ౎ᄉᬩᆽǌዜͪڠὋ

᧓ጩܲሗᎃርឥᝒሥ˝ܲឥᝒᎃርǌܲ ឥᝒᎃር࣡ᜁᄹͺ௦ᐒ௙ᄉᎃርழयὋځ˝Ժ̾΍ၸ᤟ॆ

ᄉឥᝒူܪ੣ܿᄉ͉ҫǌՎಧὋॡ௙௬ʶ˓ஜ૵ं௃ก໗ᡛՉሗᭉයὋ᧓ၸܲሗஜ૵ंѶ௦௙ఄ

ᄉን႔ǌᅻ᥊֖΍ၸܲሗஜ૵ंֵ̖ᄉ̠Ժ̾ኪ௦ஜ૵ंᄉឥᝒ᤯ǌ 
NoSQL ஜ૵ंథ᝴ܲʿՎ्यὋ᤾ᣣѫጷᄉኃʶሗழय௦૊ҩᑞǌ᤯࣡౎ឬὋ᫇ᮤᄉᝌф

ழ಴ॡࠓ௛௡࠰ҁ੝ᭉᄉҩᑞʼǌ 

14.1� ↨䕗 NoSQL ѻક 
ఴᓫ۲̅ʽѴҩᑞྱবඊᣖՉሗ NoSQLὙ 
� Ժੰࡘব 
� ̂ҫ߸ஞব֖ʶᒰব 
� ஜ૵तഴ 
� ಉលஂ૆ 
� ᝺֖᫇ଋԯԺၸব  

14.1.1� ৃᠽሩᗻ 

ᙉཨ੝థ NoSQL ஜ૵ंᦏ੽ឲശՓԺੰࡘὋͭ߱͂ःࠪૌੌᄉපࣰԁʿࡉᄰՎǌBigtable

ϡ�

ኃ14 ብ�
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1 

2 

3 

4 

5 

17 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

ᄉᄰֵ̖ͪ HBase ֖ Hypertable ఆௐ̅ܪᮖЎͮᎵὋЮߚߚϱ὇Βݟ Membase ੊ RedisὈ֖஠ು

ஜ૵ं὇Βݟ MongoDB ֖ Couchcbase ServerὈጊᬣФՐǌ߱͂˧ᫍᄉࢿऩᬣᅋஜ૵᧙ᄉܷܘᏪ

உܷὋྱѾ௦ڙ᣹ҁ PB ᧙ጞ̾Րǌ 
ґ᭦іብ᧖Ὃੇ ͂ຆЙ˿ᝌ˿ܷᦉѫ˞ึ NoSQL ஜ૵ंᄉߚϱ౵ౝǌBigtable ዜֵ̖଍Ү˿

ܷ᝭े֖ܷᬶՋᄉߚϱǌBigtable ഴஂۋ૆ߚϱܷ᧙ᄉѴ֖๑᧙ᄉᛠ᝭ेǌஜ૵Ժ̾௦ሩ႟ᄉὋ

ԀॡܲѴ෤థஜ૵ǌॆཨ Bigtable ഴۋʿ͗ํ᠟ቆᫍὋ෤థϘᄉӬЊಪʿ͗ᜁߚϱǌ 

HBase ᬶᏅ˖Ѵ֖ᛠᄉஜ᧙ူ᝶ʼ෤థᬌ҃ǌѴிᄉஜ᧙ᜁᬌ߿˝ܷጝ

100 ˓ǌᛠᄉஜ᧙Ժ̾ʿறܘҪὋԵ᜵థளᓫཁγߚஜ૵ࡂᛠǌѴᄉ˓ஜॡ࠵

ᡓ᣾іᄇ˓ǌူܪஜ૵ௐὋܹܲᄉѴ͗ࣛ౎᤾ᣣʼᄉૌੌǌ 

Google लᮖ˿̾Ѵி˝˖ॶᄉஜ૵ߚϱᄉԪ᭨Ὃࣲ ၸ߱ߚϱྒྷᙁࣛࠑٿᄉʿற᫁ܘᄉᎩፎጉ

लǌ᣾Ԝіࣱ᧖ Web ੆᫁ὋGoogleڠ௃ᬌ҃ڙ ᭉ᜵ʶሗᑞᬣጉल᫁ܘᏪ᫁ܘᄉߚϱὋၿ൤ភၶ

˿ Bigtable ֖Ф̴ᄰֵ̖ͪὋܸ߱͂ၶஂࡂ૆ശՓੰࡘὋԵԩᬌ̅ᬶᏅᆵ͇ஜ᧙ὋځᏪʿᑞᛡၶ

ѢᬶᏅ˖ளᄉᓫཁǌ᣾Ԝіࣱ᧖ὋGoogle Bigtable ᜁ੆ҩڠၸ̅ߚϱ֖᝺᫇ՉሗʿՎዜۋᄉ๑᧙

ஜ૵ǌ 
HBase wiki ᄉ Powered By ᮅ᭦὇http://wiki.apache.org/hadoop/Hbase/PoweredByὈᎬѴ˿᝴ܲ

HBase ၸਖ਼ǌᤇ̎ၸਖ਼ຌഁڠឬ௙˿ HBase ᄉੰࡘᑞҦǌ 

ʽ᭦ൿᖿ˖࠱ឬ௙ HBase ᄉᑞҦὋᏪՎௐ Hypertable὇Բʶ˓ዜ Google 
Bigtable ֵ̖Ὀ˶ଡΘ˿ՎಧᄉᑞҦǌ 

Meetup὇www.meetup.comὈ௦ʶ˓ॡึᛠᄉᎩቢὋழΦ˿ၸਖ਼ጷ֖Тᡙጷ౎ጷጺॆڠᄉา

ҮԢ͗ᝫǌMeetup 2001 ࣱᤆ௦ʶ˓ʿᅻՏᄉ࠴ቢὋဗࣂڙፂ᫁ܘҁڙ 100 ઴థࠑڍ˓ 800 ʹ੆

տǋ6.5 ʹͷՏጷጺᏧǋ8 ʹܲ meetup ጷ֖ඇֆ 5  /ᝫ὇http://online.wsj.com/article͗ڣʹ
SB10001424052748704170404575624733792905708.htmlὈǌMeetup ௦ HBase ᄉၸਖ਼ǌ੝థ࠴ጷา

ҮᦏᄯଋзЙ HBase ࣲ૊੆տጉलὋ੆տᄉᒬ߿˦ feed ௦ᄯଋ̯ HBase ᧖ଡΘᄉǌ 
Facebook ௦Բʶ˓ HBase ܷၸਖ਼ǌFacebook Message तڙ HBase ʼǌ2010 ࣱ Facebook ௦̈

ᐎᎩᄉܿՁᄫಕᎩቢǌ߱ࣂፂԦࡘ˿ᡓ᣾ 5 ̢าᡣၸਖ਼὇www.facebook.com/press/info.php?�
statisticsὈὋ̯ၸਖ਼ஜ᧙౎ᄹኪ௦ˆႌʼణܷᄉःၸǌFacebook Message ᐉܸǋᆀζ֖ᥪ͇ᬶ੆࠱

ᡐ౎ǌඇ˓తథஜӡ̢๖ো᤯᣾ᤇ˓๖ো۲ᆨ᝹ஶԦᤞǌFacebook ڙ᫲ѫ̙˿іኼ̴͂ڃር࣍ࢹ

Facebook Message ۲ᆨ᝹ஶʼ΍ၸ HBase ᄉቷ᝭ὋڦڠὙwww.facebook.com/notes/facebook-�
engineering/the-underlying-technology-of-messages/454991608919ǌ 

ழ᭦ࡘੰڙ HBase ܸၶࡂХܫʶ͕̎ҸǌHBase ஂ૆ᒬҮ᠆ᣑࣰᛥǋ஋ᬩᣀሧǋԌ᎕֖Ӭన

ҫ٧ܲѫྞǌHBase ֖ HDFS὇Hadoop ѫ࣊य஠͇ጆፑὈᦠՋ३ॡݝǌ̯ґ᭦ብᓫੇ͂ᅻ᥊Ὃ

HDFS ᑞ᤯᣾֖҃ܬᒬҮࣰᛥᣏౚࠓጩᡴᡔܲనҫ٧ᄉܷ஠͇ǌFacebook ᤤસ HBase ౎ѽၸᤇ̎
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ҩᑞྱবǌ̴̯͂నҫᄉ๖ো֖ၸਖ਼ᄉஜ᧙౎ᄹὋHBase ௦ॸᭉᄉǌFacebook ቷ᝭˖ᤆڙር࣍ࢹ

ଡҁ۲ᆨ᝹ஶ˖ᄉ๖োХܫኤᆀǋ௛Ԫǋ˙ௐᄉྱड़ὋᏪ˄ே๖োॡ࠵в᝺᫇ǌࠪ̅Ԁௐಉលࣲ

ʿ᧗᜵ᄉڣ௿౎ឬὋHBaseὋ੊Ꮷឬʶᓉᄉዜ Bigtable ֵ̖ྱѾ᤟ՋǌHBase ஂ૆ಉលὋͭ௦ឬ

ҁಉលᄉবᑞὋࣲ߱ʿᑞͺ˝ RDBMS ॡݝᄉఢֵ̼ǌᏪϷ Google ःၸనҫल୲὇GAEὈᤇಧ

ᄉ۲ᆨ᝹ஶԁᑞڙ Bigtable ʼ੆ҩڠधஉѢஜ૵तഴ APIὋࣲஂ૆ᰳ᫼ಉលǌఝܲథСಉលᄉζ

ো͗ڙՐ᭦ 14.1.4 ᓫ̭ፀǌ 
੝̾ݟ౦ᭉ᜵౜ቪੰࡘবᄉពὋѴி NoSQL ஜ૵ंͪ˪௦ॡݝᄉᤤસǌͭ௦ᤇዜஜ૵ंԺ

ᑞࣲ᭣੝థጆፑᄉణ·ᤤસὋྱѾ௦๗Ԣࠃௐ̂ҫူܪᄉৰхǌݟ౦̂ҫ߸ஞব᭣࣡᧗᜵Ὃ

RDBMS ֖ NoSQL ᄰඊ࣡࣡௦ఝݝᄉᤤસǌݟ౦ᑞଋԩఝिᄉʶᒰবὋᥦణጻʶᒰব NoSQL ߚ

ϱὋඊݟ Cassandra ੊ Riak ˶௦Ϙ३ᏥᘼᄉǌAmazon ҫ˶᝴ᑞၸణጻ׷ߔፂ᝼௙˿ܷ᜺ഴႂࣂ

ʶᒰবஜ૵ߚϱὋʿ᣾ Amazon ǌϷ˿ߔ᤟ၸᄉΒۋॡᬱв੼ҁ൤ഴࡂܰ˧ Cassandra ᤇಧᄉஜ

૵ंᥕ९˿ Amazon Dynamo ᄉᔴयὋஂ૆ణጻʶᒰবǌCassandra ੽ឲ˿ঋ३ʿԺধᝫᄉឳзᤳ

ऎǌCassandra ˶ஂ૆ዜ Bigtable ᄉѴிஜ૵ഴۋǌAmazon Dynamo ᤆըԦ˿ Riakǌᬓ˿௦ణጻ

ʶᒰবߚϱܰὋRiak ᤆஂ૆஠ುߚϱǌCassandra ֖ Riak ᄉശՓੰࡘᑞҦᦏʿᩱὋʿ᣾᜵௦Ժੰ

ϱὋᣀઅߚবᒯС᧗᜵Ὃᥦੇᤆ௦͗உपణጻʶᒰবࡘ HBase ੊Ꮷ Hypertable ᄉᇽǌз՛Ւ֖ढ

ᤌఝ˝᧗᜵ᄉڣ௿˖ὋԺᑞణጻʶᒰবߚϱඊѴி૊ࣿߚϱఝݝǌځ൤ݟ౦ᭉ᜵ശՓԺੰࡘব֖

ᣖᰳᄉз՛ՒὋԺ̾Ꮵᘼ Cassandra ੊ Riakǌʿ᣾ᤇሗৰх˶Ժ̾ᏥᘼຈՋን႔Ὃ᤾ᣣʼ࠱з֖

ឳǋѫౡѫध౎Ὃˏ˓͉ҫՉၸʿՎᄉஜ૵ंǌ 
ߚ௛ஜ૵੊ࣸնཁѣᡱᢍஜ૵Ὃᥦ˥Ӭ᭤Ѵி̓ݟѢဗὋΒݍ౦ܷ᧙ஜ૵͗̾৲̠ᄉঋᓫݟ

ϱ௃กଡΘ߸ஞᄉᝌфழ಴ǌڙᤇ̎ߚϱ᧖γܷߚ᧙᫁ܘᄉஜ૵Ὃၸ MapReduce ᤈᛠ੺᧙ಉល

֖ஜ૵્ଇ௦ඊᣖࠅਠᄉϡกὋʿ᣾;Ժᑞᤆᭉ᜵ఝᣏঋᄉˋ᜴Ὃ௄ஂ૆ঋᤳзὋԠஂ૆ࠃௐܪ

ူǌ෤థ̣˥ඊڙЮߚ᧖ူܪஜ૵ఝঋᄉ˿Ὃథ̎ NoSQL ᑞ࠱ஜ૵γڙߚЮߚ᧖ὋԺၸࠓ᧙܌

໗Րв҄ҁᇒᄧʼὋѽၸᤇሗ NoSQL ௦ॡݝᄉᤤસǌMongoDB ֖ Redis ᦏᥕ९ᤇʶን႔ǌᄫґ

MongoDB ΍ၸ mmapὋᏪ Redis ᒬ߿˦̯Юߚҁᇒᄧᄉ௡࠰ǌMongoDB ֖ Redis ᦏڙሤ౜ុஞЮ

ϱὋᤤસߚࡘၸ̅ஜ૵્ଇᄉԺੰ֖ူܪௐஜ૵ࠃ౦ᭉ᜵ݟǌࡘፘ፝ԦڙবὋ߱͂ᤆྱ࠰௡ߚ

MongoDB੊RedisୃᦠHBase੊HypertableʿᩱǌMemcached֖MembaseԺ̾ၸ౎ఢ૰MongoDB
੊ RedisǌMemcached ֖ Membase ͺ˝ᰳᤳᎀߚஉڙѴிߚϱґ᭦Ὃࠪ ߱௦ॡݝᄉᛩЌǌࠃᬄʼὋ

˝ᤇሗڣ௿۲̅ڙ Hadoop ᄉጆፑʼᰳ஌΍ၸ Membase ˶థЎΒǌᬣᅋ Membase ֖ CouchDB Ջ

ࣲὋॡԺᑞ͗ѢဗՎௐஂ૆̾ᰳᤳᎀߚ˝˖ॶ֖̾ѫ࣊यԺੰߚࡘϱ˝˖ॶᄉҩᑞྱবᄉ

NoSQL ֵ̖ǌ 
˿౦;ᄉஜ૵ᭉය᣹ҁݟ Google ੊Ꮷ Facebook ᄉጞѾὋԺੰࡘবࡂ᭣࣡᧗᜵Ὃࡉክݟ൤Ὃ

ࣲʿ௦੝థःၸᦏᑞ᫁ҁᥦ˥ܷǌࠪ ᥦ̎ඊᤇዜੰࡘবጆፑ࠴३ܲᄉःၸ౎ឬὋԺͨ᎕ጆፑԺᑞ

ఝХᄰСবὋͭ௦థௐ͌ڎᝧᣃ͇Ժੰ͗ࡘ੆˝᣾ऎࢹርǌʶ߿᜵ᥗБʿॸ᜵ᄉܬఽবǌ 
᝴ܲጆፑ᧖Ὃஜ૵߸ஞব֖̂ҫবʶᒰඊФ̴ᭉයᦏఝ᧗᜵ǌNoSQLڙ ᑞܴၸ̅ᤇዜጆ

ፑ՘὞ 
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14.1.2� џࡵᅠᭈᗻ੠ϔ㟈ᗻ 

̂ҫ߸ஞবԵ֖ஜ૵ѸतǋνஇǋఝளԢѺᬓథСǌځ൤̂ҫ߸ஞবᄰС᫇ᮤ֖ጥஜ૵̱ं

Ԣஜ૵્ଇ௃Сǌᤇ˶਒։ᅋ̾੺ူܪ˝˖ॶᄉǋ۲̅ Hadoop ᄉஜ૵ѫౡˀ̂ҫবᭉය௃Сǌ 
᝴ܲஜ૵ὋඊݟᎩፎึ᧙௅ংǋᇪ̓Ꭹፎ࿃খఝள὇ӉહॱӯὈǋࣸնཁѣǋ᥊ᡸ̓᤯ஜ૵ǋ

̓௛ஜ૵֖ຣ੅ѫஜ˞᜵὇ݟ౦ʿ௦߸КὈ௦ʶ൒зܲ൒ឳǌϷᤇಧзʶ൒ឳܲ൒ᄉஜ૵ࠪ̂ҫ

ᄉᭉයథᬌὋၴᒯ෤థǌ 
థ̎ஜ૵ᙉཨࣂఝள֖ѺᬓὋͭ ௦νஇ᤯࣡Եᬌ̅Ӭ᝭ेᏪ᭣ஜ૵ᬶᄉ౼˓ᔴډǌథௐఝள

᭣࣡ᮟጒ˄๗Ԣᔴډୱͺǌݟ౦ᔴډୱͺॡ࣡᜸Ꮺ˄ᭉ᜵γ૆ఝளᄉʶᒰবὋᥦ RDBMS ੥௦ణ

·ᤤસǌݟ౦Ӭ˓్ᄫᄉԓߔবࣂཨᡛܴὋᥦ˥Ѵிஜ૵ंǋ஠ುஜ૵ं֖ᦉѫ᪃/ϘߚϱᦏԺ

̾ǌݟ౦ᭉ᜵̂ҫ߸ஞবͭ௦Ժ̾ࠓጩఆௐᄉቓԯʿʶᒰὋణጻʶᒰব˶௦ʶሗᤤસǌ 

NoSQL ᄉࠪ੣͂ᝢ˝᭣Сጆۋϣܤஜ૵ंᄉ˞᜵िཁ௦Ꭴ࠵ ACID ஂ૆ǌ

ʿ᣾Ὃ᝴ܲஜ૵Եᭉ᜵ॡၴ࠵ᒯ௃ᭉ̂ҫবஂ૆ǌᤇಧᄉஜ૵ࡂᑞԩᄝ̅

NoSQL ֵ̖Ժੰࡘᄉǋ͕ᬵᄉ౵ౝǌNoSQL ஜ૵ं΍ၸ MapReduce ᤈᛠܷ᜺

ഴࣲᛠူܪᄉᑞҦᑞܴࣞүథ஌્֖ူܪڠଇܷஜ૵ǌѬӇ˝ʿॸ᜵ᄉ̂ҫ߸

ஞবᏪཐ৓ǌ 

HBase ֖ Hypertable ଡΘᛠጞᄉԓߔఝளԢʶᒰব࿃খ὇ڙ Paxos ᄉࣞүʽὈǌMongoDB ଡ

Θ஠ುጞѾᄉԓߔఝளǌ੝థ˞�̯҃ܬഴयᄉ NoSQL ஜ૵ंᦏᬤयஂ૆̂ҫ߸ஞবǌ 

14.1.3� ᭄᥂῵ൟ 

RDBMS ᄉஜ૵तഴழก᭣࣡ʶᒰǌஜ૵ഴۋऄࡎ௦Сጆ̼ஜὋူ᝶߸ࣂ˄ܫಕэӐǌځ൤

ஜ૵तഴ֖᜺ᔴӐᄉழกᑞܴᜁॡڠݝխஅူᝌ्ࣲ੆஠ುǌڙ NoSQL ˆႌ᧖෤థᤇಧಕэӐ

ᄉ߸ܫᄉஜ૵ഴۋὋᤇ௦ځ˝Չሗ NoSQL ֵ̖ᄉ౵ౝ֖߱͂ਆᝌфᄉ᫇ᮤࣲʿᄰՎǌ 
౦ᭉ᜵ݟ RDBMS ᄉஜ૵ഴۋᤈᛠߚϱ֖ಉលὋᏪ˄͉ʹৰхʽᦏ௃ก᡹᣾ᤇ̎߿˦Ὃᥦࡂ

Ѿၸ NoSQLǌݟ౦؝൓ SQL ዜۋಉលԠᑞଋԩ᭣СጆߚۋϱഴۋὋᤆ௦థʶ̎ NoSQL Ժ̾ᤤ

સᄉǌ 
Ϸ MongoDB ᤇಧᄉ஠ುஜ૵ंଡΘ˿̯ RDBMS ᤩ൥᣾ນᄉ஠ುഴۋᄉᡸफ़ǌMongoDB

ஂ૆ዜ SQL ಉលǋ۲ఴᄉСጆۋलၸ֖ஜ૵ंࠪ៵Ὃᤇ̎ࠪ៵ᄉ᝹᝟̯ಕэᄉ۲̅ஜ૵ᛪǋѴ

ᄉഴۋ˖ාԨ˿ܷ᧙༦ਕǌݟ౦ၸ NoSQL ᄉ˞᜵ԓځ௦Ժ̾΍ၸࠔౚᄉஜ૵ፆౝὋᥦ˥

MongoDB ᐯ߿௦धݼ΍ၸ NoSQL ᄉፏ·ᤤસǌ 
ॡܲ̾ Web ˝˖ॶᄉˉҫ˖ᦏ΍ၸ˿ MongoDBǌFoursquare Ժᑞ௦ణᅻՏᄉ MongoDB ၸ

ਖ਼˿ǌ൤ܰ MongoDB ᄉၸਖ਼ᤆӉહ˿ Shutterflyǋbit.lyǋetsy ֖ sourceforgeǌ߱͂˖ᫍᄉ᝴ܲ˧

੝̾ᤤસ MongoDBὋൣ௦ځ˝߱ஂ૆༦าᄉஜ૵ഴۋὋᑞଡΘঋᤳᄉឳзᑞҦǌWeb ःၸԦࡘ

᤯࣡ॡঋὋधԦ̠տʿறνஇऄࡎ RDBMS ഴ͗࣡࣡ۋђਤःၸԦࡘᄉᤳऎὋྱ Ѿ௦ڙνஇᮟጒὋ
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థௐஇҮԠॡܷௐǌ൤ܰஜ૵᣺ሧ˶˝νஇஜ૵߿˦ࣛ౎˿ॡܲૌੌǌ 
MongoDB ࠪ Web ಳ౵ᬶ੆ᄉஂ૆ॡݝǌͺ˝ణึᛠᄉ Web ःၸርࣿಳ౵˧ʶὋRails Ժࡂ

̾థ஌ᬶڠ੆ MongoDBǌRails ःၸ˖ᄉஜ૵᤯᣾ࠪ៵௡٧࠰૆ˣӐǌځ൤Ժ̾ၸ MongoDB ఢ

૰૿ RDBMSǌఝܲథС Rails3 ᬶ੆ᄉЮࠓឯ᝺᫇Ὑwww.mongodb.org/display/DOCS/Rails+3+-+ 
Getting+Startedǌ 

ࠪ Java Web ርࣿտ౎ឬὋSpring ᄉ Spring Data ᮉᄫࠪ MongoDB ଡΘ˿᭣࣡ݝᄉஂ૆ǌఝܲ

థС Spring Data ࠪ MongoDB ஂ૆ᄉЮࠓឯ᝺᫇Ὑwww.springsource.org/node/3032ǌ̂ࠃʼʿԵ

௦ MongoDBὋSpring Data ᮉᄫᤆஂ૆˿ॡܲФ̴ NoSQL ֵ̖ὋӉહ RedisǋRiakǋCouchDBǋ

Neo4j ֖ Hadoopǌ᜵˿ᝌఝܲጹᓫឯ᝺᫇ Spring Data ᮉᄫ˞ᮅὙwww.springsource.org/spring-dataǌ 
MongoDB ઁஜ૵γڙߚЮߚ˖Ὃᭉ᜵ௐвзЙᇒᄧὋॡϷ૆ˣӐᎀߚǌ੝̾ MongoDB ˶

Ժ̾ᜁᄹͺ௦̭̅ RDBMS ֖Юߚߚϱ὇੊ኤӬ஠͇ፆౝὈ˧ᫍᄉᤤસǌॡܲ Web ःၸΒࠃݟ

ௐѫౡǋ᝿᝶ጆፑǋ᝿ѫߚϱጆፑǋЮࠓክူᣃ͇ǋၸਖ਼ஜ૵ጆፑὋၴᒯ௦௅ংःၸᦏԩᄝ̅

MongoDB ଡΘᄉ௛̅νஇᄉஜ૵ፆౝ߿˦ǌʿ̨ݟ൤ὋMongoDB ᄉዜ RDBMS ಉលᑞҦǋ࠱ஜ

૵ѫሎҁዜͪ̅ᛪᄉʿՎᬶՋ˖ᄉᑞҦ˶௦ᤇ̎ःၸ؝൓ᄉྱবǌ 
Apache CouchDB ௦Բʶ˓Ժ̾ఢ̼ MongoDB ᄉ஠ುஜ૵ंǌCouchDB ᄉ˞᜵धԦᏧ̴࠱

͂ᄉМՂ CouchOne ˀ Membase ՋࣲὋ੝̾ Apache CouchDB ဗڙஇՏ˝ Couchbase serverǌ
Couchbase ̾ Couchbase Server ᄉ्यଡΘ Apache CouchDB ֖ GeoCouch ᄉ੩ӉྟఴὋՎௐ̀̾

੾శஂ૆ǌ 
Couchbase ௦ᥕ̯ Web ಕэᄉЦᔴǌCouchbase ˞᜵᤯᣾ RESTful ᄉ HTTP ̓̈౎᝺᫇ὋᏪ

̾ڙ߱˄ Web ˝˖ॶᄉᡸʼඊ͉ʹФ̴ஜ૵ंᦏᡋ३ఝᤉǌCouchbase ˖Ӊહʶ˓ Web నҫ٧Ὃ

߱ၸ Erlang OTP ౝतǌᤇ਒։ᅋࠃᬄʼԺ̾ၸ Couchbase ౎धԦஞ˓ःၸǌύү Membase ክူ

ᤳऎ֖՛Ւ᧙ᄉᑞҦὋల౎ྟఴ˖ Couchbase ᤆ͗ܘҪ᤯᣾ Memcached Өᝫ᝺᫇ᄉଋԯǌ

Couchbase ᤆ᝟ѲՓʼੰࡘὋѽၸ Membase ᄉीবᑞҦ௃ᎊੰࡘҁܲ˓ᓫཁʼǌCouchbase ᭣࣡

ुܷὋҩᑞ˶ॡ˗ࠜὋͭ௦߱ӳၸᄉቆᫍԁॡ࠴ǌᣏࢻᄉྱ᠎΍३߱᭣࣡᤟̅߶ᜈఄڙᑞ੣఺੊

ᏧࢥЙय᝹ܫ˖ǌఝܲథСሧҮCouchbaseᄉЮࠓឯ᝺᫇Ὑwww.couchbase.com/products-and-services/ 
mobile-couchbaseǌ 

Couchbase ഴஂۋ૆ REST ᮲ಪᄉஜ૵ክူǌCouchDB ஜ૵ंԺ̾Ӊդ JSON ஠ುὋՎௐ

ᤆԺ̾ᬃࣛЊஜ૵੊ஂ૆஠͇ͺ˝ᬃ͇ǌ੝థڙஜ૵ʼ੯ᛠᄉୱͺ὇ѸतǋᖌԨǋఝள֖ѺᬓὈ

ᦏ᤯᣾ RESTful ᄉ HTTP ឯය౎߸੆ǌCouchbase ᬶᏅʼ᫁ௐᫍᤁᛠᄉܬఽಉលѶѽၸ

MapReduceǌ 

RESTὋԀᛪᇧব࿃খᣀሧὋ̼ᛪʶሗ᤟ၸ̅ѫ࣊यܲ޴ͳጆፑ὇ඊݟʹ

፤ᎩὈᄉᣃ͇౵ౝ᮲ಪǌశឥ REST ௦ၿ Roy Fielding ᝶஠˖ᯪ൒लܢФӯڙ

Й֖߿˦ᄉǌ᫝ឳఝܲథС REST ᄉЮࠓឯ᝺᫇Ὑwww.ics.uci.edu/~fielding/ 
pubs/dissertation/rest_arch_style.htmǌ 
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1. ϡাᰃ᯴ᇘ㸼 
Юߚஜ૵ं֖ᎀߚ᧖ὋణѢՏᄉஜ૵ፆౝॆ࡚௡࠰ᛪ/ֺ࣎ᛪǌ௡࠰ᛪγߚ᪃/ϘࠪὋஂ૆ঋ

ᤳ᝺᫇ஜ૵ǌNoSQL Юߚஜ૵ंၸ஠͇ጆፑ૆ˣӐЮߚ᧖ᄉஜ૵Ὃᤇಧጆፑ᧗ըՐὋஜ૵ʿ͗

ˎܾǌᬓ˿௡࠰ᛪὋ᝴ܲ NoSQL Юߚஜ૵ंᤆஂ૆Ф̴ஜ૵ፆౝὋᤇಧʶ౎Ὃڙᎀߚ˧ܰ߱͂

˶థ˿ܷࡘᢵ੣ᄉ఺͗ǌ 
Berkeley DB ణ۲ఴᄉҩᑞ௦γ̃ߚᤈ҃᪃/ϘࠪǌФߚϱल୲ʿ͗ڙ᪃/ϘࠪʼᬃҪ͉ʹЊஜ

૵ǌࠪ៵ᤇಧᄉᰳࡎઙ៵Ὃ˞᜵᤯᣾ʼࡎ૆ˣӐ API ੊ࠪ៵Ӊᜈ٧γߚҁ Berkeley DB ˖ǌ 
Membase ஂ૆ Memcached ஠ఴ֖̃ᤈ҃Өᝫǋ᪃/Ϙࠪߚϱǋҝఴክူ֖ʶᒰবֺ࣎ὋԺ̾

Ꮕᄉనҫ٧ஜ᧙ǌRedisᬶ࠵Ҫ੊ђܘਖ਼ቪᄉґଡʽࠆʿॕֽڙ ᄉྱཁѶሮథʿՎὋ߱ஂ૆ܷᦉ

ѫึᛠஜ૵ፆౝध኷ԀၸὋՁሥ“ஜ૵ፆౝ”నҫ٧ǌᬓ௡࠰ᛪܰὋRedis ᤆஂ૆ѴᛪǋᬶՋǋథ

ቿ˘ǌ൤ܰߙ֖ᬶࣿ Redis ၴᒯХܫіᤂ̂ҫᄉᑞҦὋԺ̾ܲ࠱˓ᄰ̈࿗በᄉୱͺᄹ੆ʶ˓ԓߔ

ୱͺǌ 
ǌۋஜ૵ंὋ˝˿ͺѢణՋ᤟ᄉᤤસὋःᏥᘼֵ̖ஂ૆ᄉஜ૵ഴߚϱᄉЮߚ౦ᭉ᜵ࣛ஠͇ݟ

ॡܲௐϊ᪃/ϘߚϱᡛᅺὋݟ౦ᭉයѴᛪ᧖ᤆӉդᤇ̎ߙᅊὙुܷǋሶ߿ǋѫ࣊यὋᑞஂ૆ܷ᧙

ၸਖ਼֖าҮ᠆ᣑὋᥦᤤ Membase ۲ఴᩱʿ˿ǌ 
2. HBase ੠ Hypertable 
ґ᭦ៀҁԺੰࡘবௐὋੇˠԤ੣Ԥᑭஂ૆Ѵிஜ૵ंǌͭ௦᜵ឬҁஂ૆˗ࠜᄉஜ૵ഴۋὋᤇ

̎றཨʿ௦ణ·ᄉᤤસǌᛠ᪃ಉ੼֖Ѵி˝˖ॶᄉഴۋʶᓉ౎ឬᤆ௦ʿܴၸǌʿ ᣾థ˿ઙ៵ࡎᄉ

ࣞ঄ὋʶѬԠథ˿Ժᑞǌ 
Google ʿ̨ૻᡐ˿Ѵிஜ૵ंᄉ᭨֐Ὃᤆ˝ᒬࣁᄉѴிஜ૵ंܘҪ˿ஜ૵तഴઙ៵ࡎǌڙ

GAE ˖ὋԺ̾᤯᣾ Python ֖ Java ဗ˗ࠜᄉஜ૵तഴ὇ኃࠃ 10 ብ̭ፀ˿ᤇ˓˞ᮤὈǌథ˿

DataNucleus ࠪ JDO ֖ JPA ᄉஂ૆Ὃࡂᑞڙ HBase ֖ Hypertable ʼ΍ၸึᛠᄉ Java ࠪ៵ഴۋὋ࠱

ஜ૵૆ˣӐҁ HBase ֖ Hypertableǌᬓ൤̾ܰὋDjango ࠪःၸርࣿल୲ᄉ᭣Сጆஂۋ૆˶௦ॡݝ

ᄉԟᏥǌ 

14.1.4� ᶹ䆶ᬃᣕ 

౦ઁૌᤤݟ NoSQL ஜ૵ंඊͺૂڎὋߚϱ௦ʶڰὋᥦಉលࡂ௦Բʶܷڰǌ᜵ϡѢࠅਠᄉᤤ

સὋᰳ஌௛ၸᄉಉលʿԺ੊ᎤǌᤇʶཁڙѸतˀ̠̓̈ᄉःၸௐ࠾Ф᧗᜵ǌSQL ˝ RDBMS ࣛ౎

˿ጒᕥὋځ˝߱ᝧஜ૵ᄉ᝺֖᫇ಉលԪ३ࠓ௛ǌឥกឥ˦ᄉಕэӐὋᝧ߱௬३ಪܰឩ̠ǌఴ˹ኃ

1 ብៀҁ˿ NoSQL ʶ͔ᭉ᜵ዜ SQL ಉលឥᝒὋՐ፝ብᓫଠᤗ˿Չᒬᄉࠃဗǌ 
஠ುஜ૵ं᧖ὋMongoDB ᄉಉលᑞҦԺ៊᳊በᲛᏅǌ᜵ឬþݝÿὋФࠃ௦ᄰࠪᄉὋʿՎᄉ̠

̣ࠪ˥ఝݝథʿՎᄉᄹกǌੇᄹ᧗ʻཁὙˀ SQL ᄰͪǋឥกኤӬǋࠓ௛ߥ˷ǌពឬݟ౦ଁଦ˿

CouchDB ᜼֖ڎ᝹᝟஠ುᄉഏএὋCouchDB ᄉಉលᑞҦФࠃʶಧुܷὋᏪ˄ఝᄯ᜹ǌͭ௦

CouchDB ᜼ڎ௦ʶ˓ளഏএὋґయ͗ፋधԦᏧࣛ౎ʶ߿ᄉૌੌǌ 
۲̅Юߚᄉ᪃/Ϙߚϱ᧖Ὃ෤థឹᑞඊ Redis ᄉಉលᑞҦఝ˗ࠜǌ߱ ᄉಉលழกኪ३ʼణК᭦ǌ

஠ು˧ᎾὋఝ௦᩼ʼຊᔈǌథС̽֐ Redis ಉលழกᄉЮࠓឯԟ᫝Ὑhttp://redis.io/commandsǌ 
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Ϸ HBase ᤇಧᄉѴிߚϱі˪෤థଡΘܲ࠵ಉលᑞҦǌʿ ᣾ڙ Hive ᮉᄫᄉࣞүʽὋၸዜ SQL
ᄉឥกಉល HBase ဗǌኃࠃፂ३ҁࣂ 12 ብ̭͗ፀ HiveǌHypertable ᄉಉលឥᝒ௦ HQLὋ߱Վௐ

˶ஂ૆ Hiveǌ 
థ˿ HiveὋ̠ ͂ᒬཨ᫇͗ࡂὙ௦ၸ߱ᤈᛠ௅࣡ୱͺஜ૵Ὃᤆ௦੺᧙ူܪ੊Ꮷ׷ˉఄᑞ᝟ኪ὞

ᄰඊ SQL ˧ˀ RDBMSὋHive ̓̈ব෤థᥦ˥ݝǌHive ्ͪ SQLὋࠃᬄʼ௦ࠪ MapReduce ᮲ಪ

ᄉஜ૵ူܪᄉʶሗઙ៵ǌ߱ஂ૆ၸዜ SQL ឥก̼ఢ mapǋreduce ѥஜ౎ᤈᛠ੺᧙ஜ૵ူܪୱͺǌ 

14.1.5� ᥹ষৃ⫼ᗻ 

MongoDB థ᯵ҮᄉഏএὋၸ౎᝺᫇ MongoDB Չሗ˞ึዜंᄉ᯵ҮᦏథǌCouchDB ၸಕэ

ᄉ Web ழय᝺᫇Ὃ੝͉̾ʹஂ૆ Web ᤯ᝬᄉឥᝒᦏᑞ᝺᫇ CouchDBǌʁ ̎ឥᝒ࠯ᜈᄉ CouchDB
ዜंᤁͺᡐ౎ॡϷ MongoDB ᯵ҮὋԵʿ᣾ CouchDB ঳థ RESTful HTTP ଋԯᎱ˿ǌ 

RedisǋMembaseǋRiakǋHBaseǋHypertableǋCassandra ֖ Voldemort ᦏஂ૆ܷᦉѫ˞ึឥᝒǌ

Ф˖᝴ܲᦏ௦ၸϷ Thrift ᤇಧᄉឥᝒ˖በᄉనҫࡎ౎࠯ᜈὋ੊Ꮷऄࡎၸҁ˿Ϸ Avro ᤇಧᄉࣿѴ

Ӑ఺҃ǌ੝̾ူᝌՉሗࣿѴಪयᄉবᑞྱड़ࡂԪ३ॡ᧗᜵ǌ 
ࠪ JVM ʼᄉࣿѴӐಪयὋ jvm-serializers ᮉᄫॡڠݝѫౡ߱͂ᄉবᑞྱཁὋڦڠ௦

https://github.com/eishay/jvmserializers/wiki/ǌᤇ˓ᮉᄫ฽᧙˿᝴ܲሗஜ૵ಪयᄉবᑞὋ᜷ᄥҁᄉ

ಪयݟʽǌ 
� protobuf 2.3.0ǌGoogle ஜ૵̓૰ಪयǌhttp://code.google.com/p/protobuf/ 
� thrift 0.4.0ǌFacebook धຸὋHBaseǋHypertable ֖ Cassandra ኍ NoSQL ֵ̖΍ၸǌ

http://incubator.apache.org/thrift/ 
� avro 1.3.3ǌApache ᮉᄫǌఢ̼ʶ̎ NoSQL ֵ̖˖ᄉ Thriftǌhttp://avro.apache.org/ 
� kryo 1.03ǌJava  /ѴӐಳ౵ǌhttp://code.google.com/p/kryoࣿڎ៵ࠪ
� hessian 4.0.3ǌ̃ᤈ҃ Web నҫӨᝫǌhttp://hessian.caucho.com/ 
� sbinary 0.3.1-SNAPSHOTǌଠᤗ Scala ዜۋᄉ̃ᤈ҃ಪयǌhttps://github.com/harrah/sbinary 
� google-gson 1.6ǌJava ࠪ៵ᣀ JSON ᄉዜंǌhttp://code.google.com/p/google-gson/ 
� jackson 1.7.1ǌJava ᄉ JSON  /٧ǌhttp://jackson.codehaus.orgူܪ
� javolution 5.5.1ǌࠃௐ֖ࢥЙጆፑǌJavaǌhttp://javolution.org/ 
� protostuff 1.0.0.M7ǌѽၸ protobuf ᤈᛠࣿѴӐǌhttp://code.google.com/p/protostuff/ 
� woodstox 4.0.7ǌᰳবᑞ XML  /٧ǌhttp://woodstox.codehaus.orgူܪ
� aalto 0.9.5ǌAalto XML  ٧ǌwww.cowtowncoder.com/hatchery/aalto/index.htmlူܪ
� fast-infoset 1.2.6ǌFast infoset ̃ᤈ҃ XML ᄉधຸࠃဗǌhttp://fi.java.net/ 
� xstream 1.3.1ǌXML ࣿѴӐዜंԢ͊ܫǌhttp://xstream.codehaus.org/ 
বᑞஜ૵௦ڙ JVM ʼᤁᛠ३ҁᄉὋʿ᣾ፆ౦Ժᑞ˶ᡱФ̴ࣰԻᄰСǌፆ౦௬ᇧ protobufǋ

protostuffǋkryo ֖੣ҮࣿူܪѴӐ֖ԥࣿѴӐᄉবᑞణݝǌݟ౦ᄹࣿѴӐܷ࠴ԢԌ᎕Րᄉܷ࠴Ὃ

ᥦ Kryo ֖ Avro ಪयణᰳ஌ǌ 
ፘ፝ଉቂ࠱ಉᄹ˿ಪयবᑞ˧ՐὋʽʶᓫੇ͂ڙ NoSQL ֵ̖ᒬᢵᄉবᑞ฽ណǌ 
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14.2� ᗻ㛑⌟䆩 

YCSB὇Yahoo! Cloud Services BenchmarkὋYahoo!̇বᑞ฽ណనҫὈ௦ణథՏᄉ NoSQL বᑞ

ඊᣖࢹХǌᙉཨ߱థʶ߿ᄉࡌᬌবὋͭଡΘᄉ NoSQL ֵ̖ѫౡᤆ௦ඊᣖК᭦ǌYCSB Ӊդˏ˓

᧗᜵ᄉࢹХὙ 
� ᠆ᣑၶ੆٧὇workload generatorὈ 
� ᠆ᣑၶ੆٧΍ၸᄉಧΒ᠆ᣑ 
YCSB ௦Ὑhttps://github.com/brianfrankcooper/YCSBǌYahoo!ᄉবᑞ฽ណ˖Ӊդ˿᝴ܲሗڦڠ

NoSQL ֵ̖ǌణளМ࣊ᄉፆ౦˖ӉդʽѴֵ̖Ὑ 
� Sherpa/PNUT ዜ Bigtable ጆፑ὇HBaseǋHypertableǋHTableǋMegastoreὈ 
� Azure 
� Apache Cassandra 
� Amazon Web Services὇S3ǋSimpleDBǋEBSὈ 
� CouchDB 
� Voldemort 
� Dynomite 
� Tokyo Cabinet 
� Redis 
� MongoDB 
฽ណѫࡎ੯ᛠὋඇࡎᦏ฽᧙ढᤌ֖՛Ւǌኃ 1 ᆵ͇ʽణܷ᠆ᣑௐᄉবᑞǌᆵ͇ʿ߿Сซፋࡎ

ԪὋ᠆ᣑ૆፝ܘҪᄯᒯᆵ͇ᯏ֖˝ൢǌኃ 2 ҪǌኃܘҪᏪܘবǌᆵ͇ஜ᧙ᬣ᠆ᣑࡘСซԺੰࡎ 2
 Ҫௐᄉጆፑढᤌǌܘ฽᧙᠆ᣑ֖ᆵ͇ኍඊࡎ

᠆ᣑథՉሗʿՎᄉᦠᎵὋၸ౎฽ណࣰڙᛥ֖໗᠆ᕲኍʿՎ్͇ʽᄉবᑞ֖Ժੰࡘবǌ̔ ᭦̭

ፀ฽ណၸΒǌ 

14.2.1� 50/50 ⱘ䇏੠᳈ᮄ 

50/50 ᄉឳ֖ఝள௦ឳ࠵зܲᄉ฽ណၸΒǌፆ౦௬ᇧᤇሗৰхʽ Apache Ccassandra ᄉឳ֖ఝ

ளढᤌ᜵͕̅Ф̴ባ́ࠪ੣ὋHBase ጊᬣФՐǌCassandra ඇሙᑞ੯ᛠᡓ᣾ 1 ʹ൒ୱͺ὇50/50 ឳ

֖ఝளὈὋࣰڨឳढᤌ 25 ඒሙǌఝளᄉবᑞඊឳݝὋՎಧᄉ᠆ᣑʽࣰڨढᤌԵథ 10 ඒሙὋඇሙ

ᑞ੯ᛠᡓ᣾ 1 ʹ൒ୱͺǌYCSB ᧖ᬓ˿ NoSQL ᤆథ MySQLǌᙉཨᤇʶብ᧖ੇ঒႔˿ RDBMS ֖

NoSQL ᄉবᑞࠪඊὋʿ᣾ੇԦဗॡథᡙᄉ௦ὋMySQL ឳ֖ఝளᄉढᤌԵڙඇሙ੯ᛠ 4000 ࢺ˓

Ծᄉୱͺௐ੥థԺඊবὋඇሙ੯ᛠୱͺஜᡓ᣾ 5000 ̾Րढᤌࡂ᣽ᤳ୻ӣǌ  

14.2.2� 95/5 ⱘ䇏੠᳈ᮄ 

95/5 ᄉឳ֖ఝள௦ឳܲз࠵ᄉ฽ណၸΒǌᤇ˓ၸΒ᝼௙˿ఴ˹ଠᤗ᣾ᄉʶ̎ူ᝶Ὃඊࠪݟథ

ࣿѴிߚϱ౎ឬὋᤋ፝ᔴډᄉឳԨবᑞణݝǌHBase ᄉឳবᑞᛪဗॡሶ߿Ὃˀඇሙୱͺஜ௃Сǌ
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5%ᄉఝளڙ HBase ᧖і˪෤థढᤌǌԵឳৰхʽ MySQL ᄉবᑞణݝὋᤇԺᑞᡱᎀߚథСǌݟ

౦ፆՋѫ࣊यᎀߚ Memcached ੊Ꮷ MembaseὋHBase ᄉឳԨবᑞԺˀ MySQL ඊᐪὋᏪ˄᠆ᣑܘ

Ҫௐੰࡘ஌౦ᤆ͗ఝݝǌCassandra ˿ᄉၸΒ˖ᛪဗѢӠѫѢᓣᄉবᑞὋᡓ᣾࠵ឳܲзڙ HBaseǌ
ʿ᣾Ѿঃ˿ Cassandra ௦ణጻʶᒰবഴۋὋᏪ˄੝థзᦏ᜵ᤜҪҁ commit log ˖ǌ  

14.2.3� ᠿᦣ 

HBase ᄉੲଠবᑞซ߿᜵ᡓ᣾Ф̴ஜ૵ंὋӉહ 1 ҁ 100 ్᝭े֖ᔴډੲଠᄉৰхὋ฽ណ᝼

௙˿ᤇʶཁǌCassandra ᄉੲଠবᑞѶ௃กᮔ฽ǌ  

14.2.4� ৃᠽሩᗻ⌟䆩 

Cassandra ֖ HBase ǌʁ߿ҪᄉৰхʽবᑞᛪဗᄰࠪሶܘҪǋᆵ͇ܘᣑ᠆ڙ ̎ፆ౦௬ᇧ HBase
ᓫཁ̅࠵ʻ˓ௐඊᣖʿሶ߿ǌຊҪᆵ͇᭣࣡᧗᜵ᄉʶழ᭦௦ीবǌीবᛥ᧙ຊҪளᓫཁՐࠪஜ૵

ᄉ᧗ளڨᛥ὇rebalanceὈǌCassandra ᤇழ᭦ᛪဗᣖࢿὋᄹᡐ౎ᭉ᜵ॡ᫁ௐᫍ੥ᑞሶ߿ʽ౎ǌHBase
ඇ൒᧗ளࣰᛥᦏᛪဗѢʶᒰᄉবᑞὋᤇᡱԌ᎕థСǌ 

ʶݟ௉Ўଡҁ᣾ᄉὋবᑞ฽ណԵ௦ʶழ᭦Ὃݟ౦ጥ᭤฽ណፆ౦ͺфንὋॡԺᑞ͗ᜁឧ࠭ǌ൤

ֵ̖ܰʿறఝளὋՎʶ˓ֵ̖ʿՎྟఴ฽ណᄉፆ౦˶ʿʶಧǌ፫ՋᏥᘼবᑞૈಕ֖ҩᑞඊᣖὋᏪ

᭣ӬጥΙ᭤౼ழ᭦Ὃ੥௦ఝ௙ఄᄉϡกǌ 

Hypertable ฽ណʿ௦ YCSB ฽ណ˖ᄉᦉѫὋ̃Ꮷᄰ̈࿗በǌYCSB ฽ណఝ

คὋ๗ԢʶጆѴࠔ NoSQL ֖ RDBMS ֵ̖ὋHypertable ฽ណఝ˃ซ̅Ꮵࠢథࣿ

Ѵிߚϱᄉবᑞǌ 

14.2.5� Hypertable⌟䆩 

Hypertable ฽ណ౎ඊᣖݒ᫲ଡΘ˿ʶڃ HBase ֖ Hypertable ᤇˏܷ Google Bigtable ዜֵ̖ǌ

฽ណፆ౦ॡథ਒ধὋ੯ᛠᄉ฽ណˀ Google Bigtable ᝶஠ଡѢᄉʶᒰǌԺ̾ڙጲ᫝ឳ Bigtable ᆐቂ

᝶஠ኃ 7 ᓫ౎ူᝌ฽ណᄉЮࠓὋڦڠ௦Ὑhttp://labs.google.com/papers/bigtable.htmlǌ 
ፆ౦ʶᒰᛪ௙ܷܲڙஜৰхʽ Hypertable ᄉবᑞᦏඊ HBase ǌ฽ណԢФፆ౦ᄉጹᓫԺ̾᝺ݝ

᫇Ὑwww.hypertable.com/pub/perfeval/test1/ǌʽ᭦ᝌ᧕Ф˖ʶ̎᧗᜵ᄉԦဗǌ 
Hypertable ಩૵᠆ᣑҮখុஞѫᦠፋߔጆፑᄉЮߚǌឳܲௐὋHypertable ઁܷᦉѫЮߚѫᦠ

ፋᎀߚǌHBase ᎀߚѫᦠ௦߿ڌᄉὋԀ Java ۶ᄉ 20%ǌ̯ढᤌᄉᝇऎᄹὋॡ௙௬ Hypertable ᄉढ

ᤌ঳ඊ HBase ऩᡔᱤ௙ǌஜ૵ԵథࢿὋ࠴Ὃஜ૵ᡔ࠴ 2GB ̾ʽௐὋ੝థஜ૵ᦏᑞҪᣑҁᎀߚ᧖ǌ 
ᬣ఺зǋᮊࣿឳ֖ੲଠᄉ฽ណፆ౦ᛪ௙ڙᤇ̎ၸΒ˖ Hypertable ᄉবᑞᦏඊ HBase ౦ݟǌݝ

ၸᬶᏅክူܷ᧙ஜ૵ὋథௐবᑞࢿѾ͗ॕֽ੆ఴǌఝݝᄉবᑞԀఝͯᄉ᝟ኪֆయ֖ᠪຸ๖ᏱὋ਒

։ᅋᑞᓫጝఝܲᄉ੆ఴǌ 
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ʿՎᄉֵ̖ଡΘ׷ଡΘ˿᝴ܲ฽ណὋӉહʽ᭦ᤇ̎Ὑ 
� Tokyo Cabinet Benchmarkǌhttp://tokyocabinet.sourceforge.net/benchmark.pdf 
� How fast is Redisǌhttp://redis.io/topics/benchmarks 
� Riak benchmarkǌhttps://bitbucket.org/basho/basho_bench/ 
� VoltDB: Key/value benchmarkingǌhttp://voltdb.com/blog/key/value-benchmarking 
� Sort benchmarkǌhttp://sortbenchmark.org/ 

14.3� 㚠᱃↨䕗 
ґˏᓫ૊ҩᑞ֖বᑞඊᣖ˿ʿՎᄉ NoSQLǌఴᓫ̭ፀʶ̎ NoSQL ֵ̖ᄉᐿ௿ᄰСζোὋԢ

लԦᤇֵ̖̎ᄉѸत֖Ԧࡘᄉ్͇ǌ 
Չሗ NoSQL ֵࣲ̖ʿᄰՎǌNoSQL ֵ̖ᄉҩᑞ֖বᑞ˶ʿКʶಧǌඇ˓ NoSQL ֵ̖ᦏథ

߱ᒬࣁᄉԊԽǋҮ఺ǋڣ௿֖࿗ྱᄉ͈Ϙ˞षǌ᝹ᢵ̯ڠܪᤇ̎᜹ཁὋྱѾ௦ֵ̖ᄉԊԽˀ໥Ԫ

ᄉᝇऎԜᄹὋథү̅ఝူڠݝᝌגሗ NoSQL ֵ̖ఝ᤟Ջ߸੆੣ܿᄉ͉ҫǌ 
ࠪ஠ುஜ૵ंὋԺ̾เ᜾ʽ᭦ᄉڙጲᠪຸǌ 
� CouchDBǌErlang Factory 2009 ͗ᝫᄉʶ˓᜼ᮟ὇www.erlang-factory.com/conference/ 

SFBayAreaErlangFactory2009/speakers/DamienKatzὈ˖ὋCouchDB Ѹ̠ݼ Damien Katz ̯

˓̠ᝇऎៀ᝶˿ CouchDB धԦᄉԊԽὋ̴ ៀҁ༎Ԧ̴Ѹᤴ CouchDB ᄉ༦ਕὋ̾ Ԣ˝̣˥

ф߿ᝧୂ͂ߔߦ֖ߔݸҁʶ˓ఝΦࠁᄉڠழὋᓫᄴஂѢ౎धԦஜ૵ंǌ̴ᤆៀҁ˿Ѭ૰

ҁ Erlangᄉф̾߿ԢҪЙ Apache۲᧚͗ᄉᣀԪǌᤇ˓᜼ᮟପᇧ˿ֵ̖ᐿՐᄉҮ఺֖ځၿǌ 
� MongoDBǌ଍ᕚ᫝ឳ Kristina Chodrow  ʼзᄉ᭣߽ழԊԽὙwww.snailinaࠆᄉӯݜڙ

turtleneck.com/blog/2010/08/23/history-of-mongodb/ǌ 
ࠪ᪃/Ϙஜ૵ंὋԺ̾เ᜾ᄉᠪຸݟʽǌ 
� Redisǌ᫝ឳ Antirez (Salavtore Sanfi llippo)ф࠱߿ lloogg.com ̯ MySQL Ѭ૰੆ Redis ̾Ր

зᄉᥪ͇Ѵᛪ὇ http://groups.google.com/group/redis-db/browse_thread/thread/0c706a43bc�
78b0e5/17c21c48642e4936?#17c21c48642e4936Ὀǌ 

� Tokyo Cabinetǌ᫝ឳֵ̖ᯪᮅʼзᄉ Tokyo Cabinetᄉ͈Ϙ˞षὋڦڠ˝Ὑhttp://fallabs.com/�
tokyocabinet/ǌ 

� Kyoto CabinetǌधԦ Tokyo Cabinet ᄉᥦ͖̠Ѹत˿ʶ˓ளֵ̖ Kyoto Cabinetǌጹᓫឯԟ

᫝Ὑhttp://fallabs.com/kyotocabinet/ǌ 
Bigtable ֖ Dynamo ዜֵ̖ HBaseǋHypertableǋCassandra ֖ Riak ᄉԊԽ˞᜵௦ਆ᜵҃ܬ

Google ֖ Amazon ᄉ੆ҩǌߥ˷߱͂ᄉԊԽʿܰ˪௦҃ܬ Google ֖ Amazon ᄉݝཁߔὋі˪෤

థФ̴Юࠓǌॆཨ҃ܬཁߔ˶ʿ௦ᥦ˥ࠓ௛Ὃᭉ᜵థʶ˓ଉጉ֖Ѹளᄉ᣾ርǌᬣᅋၸਖ਼ઁᤇ̖̎

ֵઅЙҁளᄉǋʿՎᄉڣ௿˖Ὃֵ̖͗ঋᤳڠԦࡘǌ߱͂ڙԦࡘ᣾ር˖ॡԺᑞ͗लЙ᝴ܲᡓᡔԓ

థࠃဗᄉளྱবǌ 
NoSQL ௦ளТᮖ۪Ὃᙉཨူᝌֵ̖Ԧࡘᄉᐿ௿ॡథ͈ϘὋͭ᝴ܲ NoSQL ֵ̖ᄉԊԽᤆڙ࠺

˹з˖ǌ 
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14.4� ᇣ㒧 

ఴብଡΘ˿ึᛠ NoSQL ֵ̖ᄉඊᣖὋᙉཨኤผὋͭ˶ᙹథ਒˦ᄉǌᤤસ NoSQL ֵ̖ᭉ᜵ጹ

ॶὋᏪ˄Եథڙ˿ᝌ˿ֵ̖ᄉҩᑞǋবᑞྱड़֖ԊԽ̾Ր੥ᑞф߿ǌ 
ఴብࣲలᝌ᧕੝థྱবὋ˶ ෤థଡΘഴۋ౎ࣞү;ᤤસֵ̖ὋᏪ௦तበ̾˧ґᄉብᓫ˝۲ᆨὋ

ᅋ᧗໥ᇧʶ̎᧗᜵ᄉ̂ࠃὋ঳ፆʶ̎۲ఴᄉ᜹ཁǌ௃᝶ݟʹὋᤤસాᤆ௦ڙ;ᒬࣁ੣˖ǌ 
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ᴀゴݙᆍ 
� ˝ܲሗ૆ˣӐ੾శϡэܫ 
� ˿ᝌ᤟ၸ̅᭡খஜ૵ᄉஜ૵ं੾శ 
� ᤤસ᤟Ջᄉஜ૵ं౎ኤӐःၸधԦ 
� ጷՋ΍ၸ RDBMS ֖ NoSQL ֵ̖ 
 

oSQL ᄉѢဗ֖߱਎໥਎ཉᄉᡕҸᝧधԦᏧ͂धݼধᏥὙNoSQL ௦ՠᑞ̼ఢ RDBMS὞
థឬกᝢ˝ RDBMS ൪ὋᏪࣂ NoSQL ᝼ڎʽʶ̼ஜ૵ं੾శǌԲܰʶ̎ᝒ᝶ណ࠭˞࠱

௙ NoSQL ʿ᣾௦௞ᔈʶဗǌᤇˏሗᝒ᝶ᦏ᣾̅ϟ༎ǌNoSQL ֖ RDBMS ᦏॡ᧗᜵ὋՉథ߱͂ᄉ

ၸ൦˧ڠὋᤇˏሗ੾శࣰ֖Рܪఝ˝ဗࠃǌ੾శܲЊӐ௦࣡খὋРߚʿ̨̨௦̬ܸὋ˶௦ల౎ᄉ

ᡕՓǌ˝˿РߚὋᭉ᜵ϡ̎גэܫ὞థ̣˥ಧᄉึር὞ఴብ࠱ᅋ᧗̭ፀᤇ̎Юࠓǌ 
ఴብᯪЎ̭ፀڙབ᫂ᄉधຸ RDBMS ֵ̖——MySQL ѽၸʹݟ˖ NoSQL ধਆǌଋʽ౎̭ፀ

ৰх̎౼ڙᑞᮖ۪᧖ὋʿԺԪᄉஜ૵ࠪஜ૵ंᄉ᜵යǌᬓ൤˧ܰὋᤆ̭͗ፀఄˉ׷ஜ૵̱ं֖ڙ

ʽὋৌॆڠᤤસஜ૵ं੾శὋᑞ΍३ःၸधԦԪ३ఝᣏౚǌ 

15.1� MySQL ⫼԰ NoSQL 

ҁᄫґ˝ൢὋఴ˹ʶᄯᦏઁ RDBMS ֖ NoSQL ᄹͺˏሗКཨʿՎᄉ੾శǌူڙᝌˀ SQL ֖

Сጆᛪࠪበᄉ NoSQL ௐὋᤇሗ᜹ཁ᭣࣡᧗᜵ǌͭ௦ᤇˏዜধਆࣲ᭣߸КҞᜇὋ߱͂˶థᅋॡܲ

ᄰՎᄉူএǌʶ˓Βࡂߔ௦ RDBMS ֖ʶ̎ NoSQL ᄉጉल࣡ၸᄉ B ಝ੊ዜ B ಝፆౝǌʿ᣾ԀΦ

௦ᤇಧὋࠪ schema ֖ SQL ᄉஂ૆̮ཨ௦ RDBMS ᄉ࿗ྱಕংǌ 
MySQL ௦ణึᛠᄉधຸСጆۋஜ૵ंǌ߱ᄉ᝹᝟ഴڰӐὋଡΘ˿Ժଢ઩ᄉߚϱल୲Ὃᤆஂ

૆Ժଢ઩ᄉഴڰ౎ଡΘᮨܰᄉྱবǌ̯ ഏএࡎ᭦ᄹὋၸࠆਖ਼ቪ᝺᫇ MySQL నҫڎݟ٧ 15-1 ੝ᇧǌ 
MySQL ᭣࣡ঋǌࠪ̅ஜӡᛠᄉஜ૵Ὃ߱ᄉឳзᤳऎ᤯࣡ᦏ᭣࣡ೡὋܷࠪᦉѫၸΒᏪᝒ߸К

ܴၸǌஜ૵᧙ܘҪ̾ՐὋ˝నҫ٧ଡΘЌᡛᄉЮߚᑞଡӣবᑞǌዜܷͪܲஜஜ૵ंὋMySQL ڙ

ᖌԨᄉᛠᬶὋв൒ᖌԨՎಧᄉᛠᬶௐবᑞ௙௬ଡӣǌʿࣂߚ෈˖γߚϱल୲ᄉᎀߚ ᣾ᬣᅋஜ૵᧙

ҪὋSQLܘ ᄉधᩘ˶͗Ԫ३ඊᣖ௙௬ǌඇ൒ᖌԨஜ૵ὋྱѾ௦ڙᮟጒࣲԦڠၿܲ˓ࠆਖ਼ቪԦᡐឯ

යௐὋᦏ͗࠭ᒰʶ̎ᰳ੆ఴᄉୱͺὙ 

N 

ኃ15 ብ�
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� ᝌౡ SQL ឥԱ 
� ੩धᛪ 
� ᩙᛪ 
� Ѹत SQL ੯ᛠ᝟Ѳ 
� ᝌᩙᛪ 
� С᫆ᛪ 
� ΍ၸζՁ᧙֖ጲርክူࣲԦ᝺᫇ 

 
�ڎ 15-1 

ఝܲஜ૵ǌMemcachedߚԺᑞᎀࡉᣑʽଡӣবᑞὋॸᮋ᠆ܷڙ൤Ὃ᜵ځ ௦᤟ၸ̅ MySQL ᄉ

ЦۋЮߚᎀߚழ಴ǌᛠᬶᎀڙߚЮߚ᧖Ὃ᤯᣾ЮߚଡΘፋࠆਖ਼ቪǌݟ౦థܷ᧙Юߚ὇ඊݟ 32GBὈὋ

MySQL ֖ Memcached ඇሙᑞူܪᡓ᣾ 400 000 ൒ಉលǌॆཨᤇ̎ಉលᦏ௦˞᪃ಉលὋʿӉહᤋ

ଋኍǌϛ᝹ᤆᝢ˝੝థᄰСஜ૵ᦏڙЮߚ᧖Ὃʿ ᭉ᜵в̯ᇒᄧ˖ឳԨǌ֖ Юߚ᝺᫇ᄰඊὋᇒᄧ I/O
 ǌܷࢼ௦᣾̅௔᠛Ὃधᩘڙࠃ

ґ᭦ଡҁ Memcached ௦᪃/ϘߚϱǌϷ MembaseǋRedisǋTokyo Cabinet ֖ Kyoto Cabinet ˶
Ժ֖̾ MySQL ʶᡐ΍ၸࣲ᣹ҁᄰᤂᄉবᑞ஌౦ǌᤇ௦ʶሗፆՋ RDBMS὇MySQLὈ֖ NoSQL

὇ݟ MemcachedὈ౎߸੆˞᪃ಉលᄉڣ௿ǌڎ 15-2 ଠፊ˿ࠆਖ਼ቪ᝺᫇ MySQLὋMemcached ϡґ

ቪᄉЦۋৰ௿ǌ 
MySQL ፆՋ Memcached ॡథ஌Ὃͭ౵ౝʼڙߚʽ᭦ʶ̎Ꭴᬝǌ 
� థˏ˓ڠழᄉஜ૵ڙЮߚ᧖Ὑߚϱल୲ᎀуӜ֖ Memcachedǌ 
ϱल୲֖ߚ � Memcached ஜ૵ҝఴᄉ࿃খԺᑞ͗ʿʶᒰǌ 
� ஜ૵᤯᣾ SQL Ҫᣑҁࡎ Memcached ˖Ὃځ൤ SQL ੆ఴᤆ௦ڙߚὋԵʿ᣾ణ࠴Ӑ˿Ꮺࣂǌ 
� ੝థஜ૵ᦏڙЮߚ᧖ௐὋMemcached বᑞ੥ᰳὋᇒᄧ I/O धᩘԺᑞॡܷὋᏪ˄͗࠭ᒰጆፑ

Ԫਤǌ 
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�ڎ 15-2 

ᤆథʶሗፆՋ MySQL ֖ Memcached ᄉழ಴௦ᡔ᣾ SQL ϱल୲ǌMySQLߚᄯଋ᝺᫇ࡎ ᄉ

HandlerSocket ଢ͇ࡂ௦ᤇ˥ϡᄉὋ߱ஂ૆ፈध SQL ᄯଋ᝺᫇ࡎ MySQL ϱल୲ὋᮉᄫधຸὋߚ

github  Ὑhttps://github.com/ahiguti/HandlerSocket-Plugin-for-MySQLǌڦڠ
HandlerSocket Ժ̾ᜁҪᣑҁࣂథ MySQL నҫ٧ʼὋҪᣑ HandlerSocket ʿ͗С᫆ SQL ǌࡎ

ᦏԺၸǌHandlerSocketࡎˏʼࠃ̂ ˝ MySQL ଡΘ˿ዜ NoSQL ᄉଋԯὋஂ૆ఝঋڠ᝺᫇ஜ૵Ὃ

ྱѾ௦۲̅˞᪃ᄉᖌԨǌڎ 15-3 ˿ᇧᄉ௦ᦠᎵࡘ HandlerSocket ᄉ MySQLǌ 

 

�ڎ 15-3 
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HandlerSocket ဗ˿ᎩፎӨᝫǋAPIࠃ ֖ᣏ᧙ጞᄉᤋଋ౎ᄯଋ᝺᫇ MySQL ݟϱल୲὇ඊߚ

InnoDBὈǌ߱ஂ૆֖ NoSQL ஜ૵ंʶಧ༦า֖ᰳবᑞᄉಉលழयǌবᑞ฽ណஜ૵ڙᤇ᧖Ὑ

http://yoshinorimatsunobu.blogspot.com/2010/10/using-mysql-as-nosql-storyfor.html ǌ ஜ ૵ ௬ ᇧ

HandlerSocket ඇሙᑞ߸੆ᡓ᣾ 750 000 ൒˞᪃ಉលὋФবᑞ˧ᰳ̠̽Ӿ៵ຆ҈ǌ 
HandlerSocket ᄉ API ʿ͗๗Ԣ੩धǋᩙͰǋᝌᩙ֖С᫆ᛪᄉ੆ఴǌ߱ᄉ API ᭣࣡ᣏ᧙ጞὋ

֖ SQL ᄰඊఝϟՓࡎ NoSQLǌHandlerSocket ᒬࣛ˿ C++֖ Perl ᄉ APIǌᬓ˿ನॶԦ࣊ྟଡΘᄉ

ဗܰὋᤆథФ̴ឥᝒᄉࠃ HandlerSocket API ဗὋӉહࠃ PHPǋJavaǋPythonǋRubyǋJavascript
֖ Scalaǌ᜵˿ᝌᤇ̎ዜंឯ᝺᫇Ὑhttps://github.com/ahiguti/HandlerSocket-Plugin-for-MySQLǌ

HandlerSocket ᄉᎩፎӉॡ࠴Ὃஂ૆ࣲܲԦᤋଋǌ 
HandlerSocket ͕̅ Memcached+SQL ˿БԜ߱̅ڙழڠᄉࡎ SQL ὋՎௐᤆᥗБ˿᧗ူܪࡎ

ᄉʿʶᒰǌHandlerSocketڙ໷˖҃ܬԢ̾ߚᎀܬ ଋԯᄯᤋߚϱल୲Ὃ੝̾Վʶ˓ߚϱʿ͗Ѣဗˏ

͊ҝఴǌ 
۲̅ HandlerSocket ᄉ NoSQL ழ಴ྱѾ᤟̅ᰳবᑞឳᄉڣ௿ǌMySQL ल୲ଡΘ̂ҫஂ૆֖

̯࢜ຳ˖ুܬὋᏪ˄ᤆᑞၸ MySQL ᬃࣛᄉ੝థࢹХ౎ᄢክಉលǌణՐὋHandlerSocket ॡࠓ௛ஞ

Ջᤈࣂథᄉ MySQL నҫ٧Ὃ౜˝༦าǌ 
ᬓ˿̾ NoSQL ழय΍ၸ MySQLὋMySQL ᤆԺ̾ၸͺణጻʶᒰব NoSQL ϱߚ Voldemor ᄉ

ऄࡎल୲ǌInnoDB ˶Ժ̾ͺ˝ߚϱल୲ଢЙ Riakǌ 
థ̎ৰхʽὋMySQL ˶෤กͺ˝ NoSQL ၸὋځ˝ᭉ᜵ᄉԺᑞ௦஠ುஜ૵ंǋѴிߚϱ੊᪃

/ϘߚϱଡΘᄉߚϱழयǌᤇሗௐϊὋԺ̾ઁ RDBMS ॆͺ̂ҫጆፑᤁᛠὋқʽᄉᦉѫ̓ࡂፋ

NoSQL ˿ǌ 

15.2� 䴭ᗕ᭄᥂ᄬټ 

NoSQL ᤯࣡ᦏᎤ˫ RDBMS ଡΘᄉ̂ҫஂ૆֖ʶᒰবὋథᡙᄉ௦Ὃᤇʶཁ࣡࣡੆˝ʿᤤસ

NoSQL ᄉʶ˓˞᜵ူၿǌʿ᣾ڙ᝿ͤஜ૵ंᄉ̂ҫஂ૆ґὋःॆᯪЎᏥᘼஜ૵௦ՠԪӐὋ௦ՠ

ᭉ᜵̂ҫஂ૆ǌ 
֖᝴ܲधԦᏧᄉ᜹এʿՎὋဗڙॡܲःၸርࣿᭉ᜵ᄉ̂ҫஂ૆Фࠃ᭣࣡࠵Ὃၴᒯʿᭉ᜵ǌᤇ

˞᜵௦ځ˝ஜ૵ፂ࣡௦зʶ൒ὋཨՐឳ֖ܲူܪ൒ǌݟ౦ʿᅻ᥊̎גஜ૵ኪᤇዜὋᥦࡂ੩ध;ᄉ

e-mail ੊Ꮷᇪ̓ःၸὋᄹᄹᤇ̎ጆፑቂቤథܲ࠵ҩᑞ֖ఝளѺᬓథСǌ᝴ܲᇪ̓ःၸ᧖ᑞԦᤞ๖

ো੊ॱӯὋ੊Ꮷఝள࿃খὋʁ ᓉᦏ௦зʶ൒Ὃឳܲ൒ǌథᦉѫክူᤇሗาҮึᄉጆፑᑞஂ૆ఝளὋ

ʿ᣾ԀΦ௦ᤇ̎ጆፑὋఝளज़ज़˶ʿ௦ԓڠఝள὇inline updateὈὋᏪ௦ᛩϩব̂ҫ὇compensating 
transactionὈǌ˶Ժᑞஂ૆ѺᬓὋͭʿʶ߿௦̾̓௛्यԦᤞፋ੝థଋஅᏧǌࡂ௦ឬὋᜁѺᬓᄉॱ

ӯ੊Ꮷ๖োԺᑞຸ̯నҫ٧Ѻᬓ˿Ὃͭ ʿʶ̯߿੝థ๖᠟߱ᄉःၸ᧖Ѻᬓ˿ǌᏪ˄Ѻᬓ˶ज़ज़௦

నҫԦᤞᄉʶ˓ᛩϩব๖োǌ 
зʶ൒ឳܲ൒ڙ RSS ఝளǋE-mailǋSMS ᆀ๖ো੊ԥᯟ˖௾᥅ڙߚὋड़යઅᇽǋԥᯟǋ᝿ѫ

֖᝿᝶ᄉःၸ˶᤯࣡௦зʶ൒ឳܲ൒ᄉǌݟ౦ᤇ̎ःၸЉ᝴ఝளὋᥦज़ज़௦ځ˝ఝளࣲʿᮟጒǌ 
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ґʶብੇ͂ᄹҁϷ HBaseǋHypertable ֖ MongoDB ᤇಧᄉ NoSQL ଡΘᛠ

ጞԓߔఝளὋᤇ̎ஜ૵ंࣲʿஂ૆ᔴډᄉ ACID ̂ҫǌʿ᣾ॡܲৰхʽఝள˧

ᫍᄰ̈ᦏᬥሎὋʿ͗ࠪʶጷ్ᄫ੯ᛠὋᤇಧᛠጞఝளࡂᡛܴ˿ǌ 
ʶᦉѫ NoSQL ஜ૵ंΒݟ Apache CassandraǋRiak ֖ LinkedIn Voldemort

ᦏ௦ణጻʶᒰবᄉǌ˶ ௦ឬᤇ̎ஜ૵ंʿଡΘ۲̅ࡂ Paxos ੊Ꮷዜͪኪกᄉु

ʶᒰবὋڙఝள͛ᤫҁҝఴᓫཁ᣾ር˖͗ѢဗʿʶᒰὋ᤯࣡ڙॡᆀௐᫍЮ͗ࡂ

᣹ҁʶᒰǌ᝴ܲःၸФࠃᑞଋԩᆀௐᫍᄉʿʶᒰǌ 

᝴ܲۋࢼᇪ̓޴ͳΒݟ FacebookǋTwitter ֖ LinkedIn ᦏ௦ NoS  QL ֖ RDBMS ᄉܷၸਖ਼ǌ 

15.2.1� ᄬټ໮࣪ܗ೼FacebookЁⱘᑨ⫼ 

Facebook ᝴ܲС᪃ःၸ˖ᦏ΍ၸڙ MySQLὋՎௐ Facebook Ԡܷ᧙΍ၸ˿ HBaseǌFacebook
̴ࠪ͂˿ʶ൒੾శ̓ึ˖ଡҁڙ MySQL ᤈᛠᄉ͕ӐὋԺ̾ڙጲ᝺᫇ेᮂὋڦڠ௦Ὑ

www.livestream.com/facebookevents/video?clipId=flv_cc08bf93-7013-41e3-81c9-bfc906ef8442ǌFacebook
ॡࠓܷ˪ڙ᧙ǋᰳবᑞὋ௃Ⴀ̴͂ࠪ MySQL ᄉ͕Ӑ˶ᦏ௦᧪ࠪᤇ̎Юࠓǌ̴͂Сซ̅ଡӣඇሙ

ᄉಉល൒ஜԢଌ҃ឯය—ֽःௐᫍᄉจҮǌڙ 2010 ࣱ 11 తᄉʶ൒໥ᝮ˖ὋFacebook డࡘᇧ˿ʶ

̎ஜߙὋ̠̽Ӿ៵ຆ҈Ὃ̴͂ѫ̙ᄉڙጲ̓௛ူܪጆፑᄉʶ̎С᪃ૈಕݟʽǌ 
� ឳֽःࣰڨ௦ 4msὋзࣰڨ௦ 5msǌ 
� ඇሙឳԨᄉ᝭ेణᰳԺ᣹ 4.5 ̢ᛠὋˀܷܲஜጆፑᄰඊὋᤇ˓ஜߙ௬ཨ᭣ܷ࣡ǌ 
Ϙ᣹ҁࢎ � 1300 ʹ൒ಉល/ሙǌ 
� ᣷ႌৰхʽᑞူܪ 320 ʹᛠ᝭ेᄉఝளὋ520 ʹ൒ InnoDB ᇒᄧୱͺǌ 
ᙉཨ Facebook ඇሙಉល൒ஜ᭣࣡৲̠Ὃʿ᣾̴͂ఝСซԺ᭤বǌ᤯᣾˞Үᄢ฽֖ѫౡὋ

Facebook ᄉஜ૵ंڃ᫲ᑞԢௐԦဗనҫ٧বᑞᄉ᫇ᮤǌਤಉល֖Ф̴ਤᤳ᫇ᮤ͗ᜁᤩ൥Ԧဗࣲν

ൣὋ΍३ஞ˓ጆፑবᑞγ૆ᓡݝǌఝܲጹᓫԺ̴̯̾͂ᄉ PPT ˖ᖌ३ǌ 
Facebook Վௐ˶௦ Cassandra ᄉភၶڠǌణᤂ̴͂உप˿ Cassandra ᏪᣀՓ HBaseǌFacebook

ဗڙᄉ๖োጆፑࡂ௦ౝतڙ HBase ʼᄉὋ߱ஂ૆ඇతߚϱᡓ᣾ 1350 ̢๖োǌFacebook ڃር࣍ࢹ

᫲ᄉʶ͊ቷ᝭ www.facebook.com/note.php?note_id=454991608919 ᝌ᧕˿ᤤસ HBase ᄉԓځǌᯪ

Ў௦۲̅ Paxos ᄉुʶᒰবഴۋǌHBase ᄉԺੰࡘবॡݝὋ˶థ۲ᆨ᝹ஶᑞஂ૆ᰳжͷᄉᦠᎵǌ

஋ᬩᣀሧ֖᠆ᣑڨᛥ᳭ᝢ˶ᦏஂ૆ὋHBase ऄࡎᄉѫ࣊य஠͇ጆፑ HDFS ԠᮨܰଡΘ˿ʶࡎжͷ

ၸӨុፑኡጆፑܬᩱǌ൤ܰὋᤆԺ̾ࠓ֖ ZooKeeperὋࣲሮͺνஇ౎ஂ૆ၸਖ਼నҫǌ 
൤Ὃࠪ̅Ϸځ Facebook ᤇಧᄉМՂ౎ឬὋ᧓ԨຈՋን႔ᝧ̴͂Ժ̾ၸৌॆᄉࢹХ౎ူܪʿ

Վᄉ͉ҫǌFacebook ᄉڃ᫲̮ཨᭉ᜵νஇጆፑ̾᤟ः̴͂ᄉᭉ᜵Ὃͭ௦̴͂ᄉ஋̂նឃੇ͂Ὃ௃

᝶ᤤ DBMS ᤆ௦ NoSQLὋణ᧗᜵ᄉᦏ௦᜵ᤤસ᤟Ջᄉஜ૵ंǌFacebook ஋̂˖ᄉԲʶཁ௦̴͂

ᤤસ˿ᒬࣁణཿ৘ᄉࢹХὋ̴͂ᤤસᄉ௦ᒬࣁᄉࢹር࣍਴३ݟʹុ᤟ᄉࢹХὋᏪʿ௦ᤜᤩᡕҸǌ
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ΒݟὋڱ૆΍ၸ PHP ֖ MySQL ˝ࡂ Facebook ࣛ౎˿ܪݝὋࢹ˝ځር࣍͂ᑞុஞᤇ̎ࢹХ౎໗

ᡛ̴͂ᄉᭉ᜵ǌథ̠́᝶Ꮴ੾శʿᛠὋʿ᣾বᑞஜ૵ຌഁૈڠѢ Facebook ፂ੼ҁ˿ܷ᜺ഴᦉࣂ

Ꮇ߱͂ᄉҨกǌ 
֖ Facebook ʶಧὋTwitter ֖ LinedIn ˶ᤤસ˿ຈՋን႔ǌTwitter ሤ౜΍ၸ MySQL ֖

CassandraǌTwitter ᤆ΍ၸڎஜ૵ं FlockDB ౎ߚϱСጆὋඊឹݟСซ˿ឹὋ੊Ꮷ;ଋԩឹᄉ੣

఺ଡᇧǌ᣾Ԝіࣱ᧖ Twiiter Ԫ३౜˝ึᛠὋஜ૵᧙ᄉ᫁ܘ˶᭣࣡ԋࠎǌKevin Weil ڙ 2010 ࣱ 9
తᄉ໥ᝮʼ὇www.slideshare.net/kevinweil/analyzing-big-data-at-twitter-web-20-expo-nyc-sep-2010Ὀ
̭ፀឬॆௐඇܸᄉॱӯ֖ሒζ᧙ࣂፂ᣹ҁ 12TB ˿Ὃϛ᝹ጲব᫁ܘὋᥦඇࣱܘ͗ࡂҪᡓ᣾ 4PBǌ

ᬣᅋᡔ౎ᡔܲᄉ̠΍ၸ Twitter ෣᤯ὋTwitter ᄉஜ૵ॸ͗߿ፘ፝᫁ܘὋᡔԪᡔܷǌ᜵ူܪᤇ˥ܲ

ஜ૵ʶ߿௦ܷࢼᄉૌੌǌTwitter ၸ HadoopǋMapReduce ֖ Pig὇ http://pig.apache.org/Ὀᤈᛠܷஜ

૵ѫౡǌPig ឥԱణጻ͗ᖿڠ˝ Hadoop ᬶᏅʼᄉ MapReduce ͉ҫǌڙ TwitterὋܷ᧙ನॶߚϱ̮

ཨΙᠺ MySQLὋTwitter ᄉॡܲҩᑞᦏܷ᧙΍ၸ MySQLǌCassandra Եڣ߿ྱڙ௿˖΍ၸὋඊݟ

 ζোஜ૵ǌူڠϱߚ
ˀ Twitter ᄰͪὋLinkedIn ˶ΙᠺܲሗʿՎᄉஜ૵ߚϱǌJay Kreps Ԝࣱᄉڙ Hadoop ʼ̭͗ࢎ

ፀ˿ LinkedIn ᄉܷஜ૵౵ౝ֖ߚϱὋࣵ༤ྞڦڠ˝Ὑwww.slideshare.net/ydn/6-data-application- 
linkedinhadoopsummmit2010ǌLinkedIn ၸ Hadoop ౎ܷူܪ᜺ഴѫౡ͉ҫὋඊݟ଍฽;Ժᑞᝢខ

ᄉ̠ǌHadoop ᬶᏅʼᄉஜ૵᧙ॡܷὋᔴډጝ˝ඇܸ 1200 ̢˓СጆὋ๗Ԣ 82 ˓ Hadoop ͉ҫ֖ᡓ

᣾ 16TB ˖ᫍፆ౦ஜ૵ǌഏညڎᜁ̯ሎጲߚϱ҃ܬҁʶ˓ڙጲᄉ NoSQL ᬶᏅ᧖Ὃ΍ၸᄉ NoSQL
ஜ૵ं௦ Voldemort὇ዜͪ Apache DynamoὈὋ߱࠱ஜ૵ᛪᇧ˝᪃/ϘࠪǌСጆڎ௦ԵឳᄉὋ੝̾

Voldemort ᄉణጻʶᒰবഴۋʿ͗लᡐ͉ʹ᫇ᮤǌஜ૵௦੺᧙ူܪᄉὋͭࠃௐ଼ጉ᣾໙Ὃ᣾໙٧

Ժᑞ͗ଅᬓ౼̠ʿᝢខᄉᥦ̠̎ǌ 
᤯᣾ FacebookǋTwitter ֖ LinkedInὋੇ͂Ժ̾ॡ௙௬ڠᄹҁὋຈՋን႔థ߱ᄉܪݝὋԺ͕̾

Ӑᣃ͇ಖὋழΦྱڣ߿௿ၸ᤟Ջᄉஜ૵ंǌ 

15.2.2� ᭄᥂ҧᑧ੠ଚϮᱎ㛑 

థᤇಧʶዜᣃ͇Ὃ˃ ᫂ၸ౎ߚϱ֖ॅࣂူܪುᄉஜ૵ǌ᤯࣡ᤇ̎ஜ૵̱ंౝतࣂڙథᄉ̂ҫ

ஜ૵˧ʼὋᤇ̎ஜ૵ԠԶ̂ࠃஜ૵ǌ᤯᣾ࠪஜ૵̱ं᧖ᄉஜ૵ᤈᛠѫౡူܪ౎ପᇧഴयὋ੊Ꮷପ

ማᡕҸǌ੝థॅುᄉஜ૵ᦏ௦ԵឳᄉὋі˪ʿᭉ᜵̂ҫǌᤇ̎ஜ૵ʶᓉஉڙ˃᫂ᄉஜ૵ߚϱ˖Ὃ

߱͂ᑞγܷߚ᧙ஜ૵Ὃ૊ཱܲ፤ऎᤈᛠѫౡǌ 
థ˿ Hadoop ̾ՐὋʁ ᦉѫܷ᜺ഴѫౡࡂ᤯᣾ MapReduce ͉ҫ౎߸੆ǌథ˿͔ܲᮉᄫᄉࣞүὋ

MapReduce ѫౡഴڙൣۋᤩຑ˗ࠜᡐ౎Ὃᤇ̎ᮉᄫӉહಉលࢹХ HiveὋࢹͺึ߿˦ᰳጞឥᝒ Pig
ኍǌ൤ܰὋథС MapReduce ᄉѸள̮ڙፘ፝ǌApache Mahout ᮉᄫڙ Hadoop ʼतበ఺ߥ٧˷ᄉ

۲ᆨ᝹ஶὋ΍̠͂Ժ̾᤯᣾ Mahout ڙ Hadoop ᄉ MapReduce ۲ᆨ᝹ஶʼᤁᛠӨՎ᣾໙੊Ꮷసገ

᠄Հலѫዜ٧ǌ 
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15.3� Web Ḛᶊ੠ NoSQL 

ѸतԺੰࡘᄉ Web ःၸ᭣࣡థૌੌবǌᭉයʿறԪӐὋஜ૵ڙ૆፝໥ᤈǌᤇሗৰхʽ͛ፑ

ᄉ RDBMS   ௬३థ̎ʿܹ༦า˿ǌథ̎ௐϊὋԺᑞ஠ುஜ૵ंఝ᤟Ջǌࡂ

15.3.1� Rails੠NoSQL 

Ruby on Rails ʿၸܲឬὋ߱௦ᄫґ˝ൢణึᛠᄉஏ૸ Web धԦಳ౵ǌၿ̅ڱ૆ጝ͕̅߿ᦠ

ᎵὋRails ᝧ Web धԦԪ३ᣏౚథᡙǌ߱ࠃဗ˿ MVC ಳ౵ὋRESTful Үជ௦ऄࡎഴ۲ۋᆨᄉ᳭ᝢ

ୱͺὋActiveRecord ΍३ഴࠪۋ៵ᑞᒬҮ௡࠰ҁСጆᛪ˖ᄉ૆ˣӐஜ૵˖ǌ᜼ڎଡΘႌ᭦౎ୱጪ

ऄࡎஜ૵Ὃଌ҃٧Өុഴ֖ۋ᜼ڎǌ 
౦;ၸݟ Rails ౎धԦὋॡࠓ௛ࡂᑞၸ MongoDB ఢ૰ MySQLǋPostgreSQL ੊͉ʹФ̴

RDBMSǌmongo_mapper ଡΘ˿ࠪ MongoDB ᄉஂܷࢼ૆ǌ 
᜵ڙ Rails ˖΍ၸ MongoDBὋᯪЎС᫆ ActiveRecordǌ΍ၸ MongoDB ௐὋʿᭉ᜵ ORM ǌࡎ

ஜࣰԻʼ߶ᜈܲڙ Rails ᯪЎ᜵థ Ruby ֖ RubyGemsὋཨՐ੯ᛠʽ᭦̽֐Ὑ 

 

߶ᜈ੆ҩ̾ՐὋॡࠓ௛Ѹतளःၸࣲૈ߱߿ʿ΍ၸ ActiveRecordǌѸतʿࣛ ActiveRecord ᄉ

Rails ःၸݟ̽֐ʽὙ 

 

ʽ᭦Ὃ߶ᜈ mongo_mapperὋ߱̾ gem ्यԦ࣊Ὃ߶ᜈ̽֐ᡱʼ᭦ࢿʿܲὙ 

 

߶ᜈ߸ mongomapper ՐὋ࠱ФຊҪҁ gemfile ᧖Ὃᤇಧ bundler ˝Ժ̾ࡂ Rails ःၸଡΘ

mongomapper ˿ǌνஇ gemfile  ʽὙݟ

 

˝˿ᥗБ bson_ext ᫇ᮤὋڙ gem ݝܫґ᜵Ўэ˦߿ Mongo ֖ rubygemsǌ 
ʽ᭦Ὃᤁᛠ bundler install ౎ʽᣑ߶ᜈᭉ᜵ᄉ gemǌ 
bundler э̾ݝܫՐὋڙ config/initializers ʽ᭦Ѹतʶ˓ѹݼӐ஠͇ὋࣲՓФ˖ຊҪ

ʽѴЮࠓὙ 
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ʽ᭦௦ѽၸ mongo_mapper ᄉʶ˓ኤӬΒߔὙ 

 

ʽ᭦ၸଌ҃٧౎૆ˣӐഴࠪۋ៵Ὑ 

 

ᤇ˓ୱͺԺ̾᤯᣾ REST ᮲ಪᄉ URL ᝎԦὙ 

 

ᬓ Rails ܰᄉФ̴ Web ಳ౵ᤆӉહ Django὇PythonὈ֖ Spring὇JavaὈǌ 

15.3.2� Django੠NoSQL 

Django ˧̅ Python ᇪӜὋࡂϷ Rails ˧̅ Ruby धԦᏧǌDjango ௦ᣏ᧙ጞ Web ಳ౵Ὃஂ૆ԓ

ঋᤳधԦǌDjango֖ۋ ˶௦˷਄᤯᣾ ORM ҁஜ૵ंǌSQL࠰௡ۋഴ࠱ ಕэ֖ ORM ΍ڙߚᄉࡎ

३ Django Ժ̾ఢ૰ʿՎᄉ RDBMSǌͭ௦ఢ૰ NoSQL ʿ࣡థǌ̂ࠃʼὋ᧪ࠪྱ߿ʶሗ NoSQL
ᎃзᄉ̼ᆉ௦ݟ൤ྱ൳Ὃ࣡࣡ʿᑞၸڙԲʶሗ NoSQL ֵ̖ʼǌФࠑܷࠃᦏ࣎భःၸርࣿᑞ௃ᎊ

ஂ૆Չሗ NoSQL ֵ̖ὋԠՎௐஂ૆ SQL ֖ NoSQL ֵ̖ǌ 
ʿՎ NoSQL ֵ̖ᄉጉल̾Ԣᤋଋஜ૵ᄉழयՉథʿՎǌ᜵ᝧ Django ःၸஂ૆ܲሗ NoSQL

ֵ̖Ὃࡂ᜵᤯᣾˝ඇሗ NoSQL Չᒬᎃзጉलክူ֖ஜ૵ᐐՋ̼ᆉǌ 
ణՐʶ˓᜵ཁ௦Ὃੇ͂ᅻ᥊ࣰ̇Իʼ NoSQL ॡึᛠὋͭ௦᜵ڙᤇࣰ̎Ի˧ᫍሧೱᄰॆథᬱ

ऎǌΒݟὋGAE὇Google App EngineὈڙ Google Bigtable ۲ᆨʼଡΘतഴઙ៵ὋᏪ AWS὇Amazon 
Web ServiceὈѶ᤯᣾ SimpleDB ଡΘ੫ክᄉ஠ುஜ૵ंǌ˝ GAE ੊Ꮷ AWS ᎃзᄉ Django ःၸ

ࣰ֖͗Իጊጊ૤ፄڙʶᡐὋᤇಧϡ͗ᝧˏ˓ࣰԻ˧ᫍ᣺ሧ੊Ꮷ᣺ሧҁФ̴ࣰԻᦏԪ३౜Фڇᬱǌ

థௐϊὋᤇሗ᣺ሧі˪᜵ය᧗зःၸὋ࠭ᒰԇ߿ᩙ׷ὋࣲܘҪࣰԻ᣺ሧᄉ᠈Ҧ֖̠Ҧ੆ఴǌ 
django-nonrel ࿗በधຸᮉᄫ௦˝˿ᝌфᤇ̎᫇ᮤᏪतበᄉὋ߱˝ Django ଡΘМРઙ៵ࡎ౎

ஂ૆ܲሗ NoSQLֵ̖ǌᮉᄫຸᆉڦڠὙhttps://bitbucket.org/wkornewald/django-nonrel/srcǌWaldemar 
Kornewald ֖ Thomas Wanschik ௦ឞᮉᄫᄉѸत̠֖ನॶ᠇࿸Ꮷǌ 
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django-nonrel ࠪ Django ನॶᄉνஇѷܴஂ૆ RDBMS ̾ܰᄉஜ૵ंὋఝጒ᧗ᄉࢹͺѶ̓ፋ˿

django-dbindexerὋ߱᠆᠉Ԝ᜺ᔴӐ֖ᤋଋஜ૵ᬶǌ 
django-dbindexer ௦ʶ˓̅ܪ࠺௉య᫼ൿᄉधຸᮉᄫὋڦڠὙhttps://bitbucket.org/wkornewald/ 

django-dbindexer/srcǌ߱ᄉͮ߿௦ NoSQL ஜ૵ंᄉ࠯ᜈࡎὋ˞᜵ူܪՉሗ NoSQL ֵ̖ᄉࢿѾὋ

Ӝѫܷ࠴зᄉಉល֖ᤋଋ὇joinὈᦏ௦ڙᤇူܪࡎᄉǌΒݟὋMongoDB ᧖ʿӜѫܷ࠴зᄉ᣾໙ʿ

ᑞၸጉलǌᏪКᛪੲଠඊጉल஌ညͯǌڙ django-dbindexer ᤇʶࡎὋᤇሗͯ஌᣾໙ࡂԺ̾ᜁॆͺ

௦Ӝѫܷ࠴зᄉ᣾໙Ὃ̯Ꮺѽၸҁጉलǌ 
Ꭴܾ RDBMS ᧖ SQL ᤇಧुܷᄉМРಉលឥᝒὋ΍३ڙ NoSQL ࣰԻʼஂ૆౼̎ಉលԪ३ॡ

థᬱऎǌdjango-dbindexer ኤӐ֖ಕэӐ˿ಉល APIǌ੝̾ʽ᭦ᄉ GAE ̼ᆉὙ 

  

 

models.py 

Ժ̾ᜁఢ૰੆ఝ͕ᬵǋఝ࣯ы֖Ժ᧗ၸᄉ̼ᆉὙ 

 

models_with_dbindexer.py 

ఝܲЮࠓԺ̾᫝ឳ django-dbindexer ᄉ஠ುὋڦڠὙwww.allbuttonspressed.com/projects/django- 
nonrelǌ 
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15.3.3� Փ⫼Spring Data 

ᙉཨڙஏ૸धԦ˖ Rails ֖ Django ኪ௦ඊᣖึᛠᄉ Web ಳ౵Ὃͭ௦̮ཨథॡܲ͌ˉधԦᏧ΍

ၸ Java ౎ౝतளᄉःၸǌSpring ௦ࣸค᧓ၸᄉ Java ΙᠺซЙಳ౵Ὃ߱ ᤯᣾ Spring Data ᮉᄫҪЙ˿

ࠪ NoSQL ᄉஂ૆ǌథС Spring Data ᮉᄫᄉζোԺ̾᝺᫇Ὑwww.springsource.org/spring-dataǌSpring 
Data ʿ̨˝᝴ܲ NoSQL ଡΘઙ៵ࡎὋՎௐᤆኤӐ˿۲̅ MapReduce ᄉ̾ူܪԢ᝺ࣰ᫇̇Իǌ 

ʽ᭦ੇ̭ፀʶ˓࠴Βߔၸ Spring Data ᝺᫇ RedisǌSpring Data ᤯᣾ߔᮉᄫஂ૆ RedisὋࣲၸ

ዜͪழกஂ૆Ф̴ NoSQLǌၸ౎֖ Redis ̓̈ᄉ Java ݟథ˿Ὃඊࡂਖ਼ቪዜं௉ࠆ JRedis
὇http://code.google.com/p/jredis/Ὀǋ jedis὇https://github.com/xetorthio/jedisὈǌSpring Data ᤯᣾

RedisTemplate ࠪᤇ̎ Java ਖ਼ቪዜंᤈᛠઙ៵Ὃᤇዜͪ̅ࠆ Spring ၸ JdbcTemplate ઙ៵૿ JDBCὋ

ၸ HibernateTemplate ઙ៵૿ HibernateὋФᄫᄉ௦ࠪधԦᏧᬤᘨऄࡎ API ጹᓫǌ 
ᯪЎʽᣑࣲ߶ᜈ Spring Data Redis  -Ὑhttps://github.com/SpringSource/springڦڠᮉᄫὋߔ

data-keyvalueǌ̋ ˿ኤӬ֖ఝঋᤳڠधԦὋ;Ժ̾΍ၸ STS὇SpringSource Tool SuiteὋSpringSource
ὈὋၸᮉᄫഴ౛౎Ѹतʶ˓ளᄉ͇ݒХࢹ Spring ᮉᄫὋSTS  /௦Ὑwww.springsource.comڦڠ
developer/stsǌSTS ၸ Maven ᦠᎵ֖ౝतᮉᄫὋځ൤߿˦ᦏܥ௙ڙᮉᄫᄉ POM὇project object modelὋ
ᮉᄫࠪ៵ഴۋὈ᧖ǌఝܲథС Maven ᄉЮࠓԺ̾᝺᫇ http://maven.apache.org/ǌνஇ pom.xml

஠͇౎ᦠᎵ߱ࡂ௦᜵΍ၸ Spring Data Redis ᮉᄫǌ̼ߔ ᆉຌӬ 15-1 ѴѢ˿Цۋᄉ pom.xml ஠͇

Юࠓǌ 

ҷⷕ⏙ऩ 15-1� Spring Data Redis ᮉᄫ POM 
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TagSynonyms 

Maven ᝧౝतᮉᄫǋ߿˦Ιᠺ֖ክူΙᠺᄉࢹͺԪ३ኤӬᣏౚǌґ᭦ᄉ POM ஠͇߿˦˿ౝ

तᮉᄫ੝ᭉᄉ੝థܰᦉΙᠺǌၸ POM ஠͇ክူᮉᄫၶ֐ֆయௐܰᦉं͗ࡂʽᣑࣲᦠᎵݝǌ 
ʽ᭦ၸ Redis ֖ Spring Data зʶ˓ኤӬΒߔǌᤇ˓Βߔ௦ౝतʶ˓ಕኣՎ˦ជᛪǌڙᤇ˓ᛪ

᧖Ὃʁ ˓ಕኣͺ˝᪃Ὃ੝థդ˦ᄰՎ੊ᤂͪᄉಕኣጷ੆ϘǌඊݟþWebÿͅ ᪃Ὃþinternetÿ֖ þwwwÿ

ͺϘὋᤇሗᛪၸ Redis Ѵᛪॡࠓ௛ࠃဗǌ᜵᤯᣾ Spring ᝺᫇ᤇ˓ߚϱὋᭉ᜵ЎѸत DAO ዜὋݟ

̼ᆉຌӬ 15-2 ੝ᇧǌ 

ҷⷕ⏙ऩ 15-2� TagSynonymsDao 
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TagSynonyms 

ʼᤗርࣿ᤯᣾ಕኣՎ˦ជᛪ໥ᇧ˿ RedisTemplateǌஜ૵᝺᫇ዜ᤯᣾ഴ౛ˀ Redis ̓̈Ὃၸ

RedisTemplate ᧖߿˦ᄉழก౎ଢЙЊገǋ੯ᛠᔴډಉល੊ѺᬓЊገǌ 
Βߔҁ൤˝ൢὋ࣎భ᤯᣾Βߔᑞᝧ;ࠪᤇ˓ઙ៵ࡎథʶ̎ਕ᜿Ὃ߱Ժ̾ஂ૆ʿՎᄉ NoSQLὋ

ࣲᝧ;ڙ RDBMS ֖ NoSQL ˧ࣰᫍ໎Ѭ૰ǌ 

15.4� Ң RDBMS 䖕⿏ࠄ NoSQL 

̯ፆౝӐᄉ schema ᣺ሧҁि schema ्यʿኪܹᬱὋॡܲௐϊࡂ௦ઁ RDBMS ᛪ᧖ᄉஜ૵࠭

Й NoSQL ᬶՋᏪࣂǌʿ᣾ݟ౦ NoSQL ஜ૵ं௦ѴிథࣿߚϱὋ੊Ꮷ᪃/ϘߚϱὋᥦܬࡂఽܲ˿ǌ

ఝஇᔴयज़ज़਒։ᅋ᧗ள᝹᝟ǌ 
ఝܷᄉ᫇ᮤ௦˃᫂ಉល֖൒ጞጉलὋᤇ̎ڙ NoSQL ဖܑ᧖ज़ज़ʿࠓ௛ࠃဗǌNoSQL ఝ௦̯

ಉលᄉᝇऎ౎ᄹஜ૵ὋᏪʿ௦̯᤯ၸߚϱ౎ᄹǌ 
˝˿Φ̯̅ RDBMS ࠭Йஜ૵ҁ Hadoop ˖ᤈᛠ NoSQL ᮲ಪᄉူܪὋCloudera Ѹत˿ʶ˓ध

ຸᮉᄫ SqoopǌSqoop ௦̽֐ᛠࢹХὋథʽѴҩᑞǌ 
˓Ӭ࠱ � RDBMS ᛪ੊ஞ˓ஜ૵ं࠭Й HDFS ᄉ஠͇˖ǌ 
� ၶ੆ Java ዜ౎᝺᫇ᜁ࠭Йஜ૵ǌ 
� ஂ૆̯ SQL ஜ૵ंᄯଋ࠭Й Hive ஜ૵̱ंǌ 
ఝܲ Sqoop Юࠓឯ᝺᫇Ὑhttps://github.com/cloudera/sqoopǌ 

15.5� ᇣ㒧 

ఴብ̭ፀʿՎሗዜஜ૵ंРߚᄉ˞ᮤὋࡘᇧՎௐ΍ၸ RDBMS ֖ NoSQL ᄉழกǌ஠˖लၸ
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Φ̯˖ාԨ༦ਕὋFacebookǋTwitter̾ߔͳᄉΒ޴ᇪ̓ۋܷ˿ ֖ LinkedIn ᄉΒߔᦏథ੝ଡҁǌ 
ᬣՐኤ᜵̭ፀसᛩ˿ RDBMS ֖ NoSQL ˧ᫍቆᄆᄉֵ̖Ὃࣲ ᤯᣾Β̭ߔፀ˿ึᛠಳ౵ Railsǋ

Django ֖ Spring ࠪ RDBMS ֖ NoSQL ᄉஂ૆ǌ 
ణՐὋኤ᜵ៀҁ̯ RDBMS ᣺ሧҁ NoSQL ᄉពᮤὋ̾ࡘᇧஜ૵Ժ̯̾ᛪ˖࠭Йҁఝ᤟̅

MapReduce ᮲ಪѫౡᄉፆౝ˖ǌ 
ʽʶብ̭ፀবᑞុಢᄉពᮤǌ 
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বᑞុಢ�

ᴀゴݙᆍ 
� ူᝌॕֽࣲᛠԺੰࡘःၸᄉځገ 
� ͕ӐࣲᛠူܪὋྱѾ௦ѽၸ MapReduce ഴۋᄉူܪ 
 ᡺ࠃ·ᄉణူܪᇧʶጷࣲᛠࡘ �
� ໥ᇧʶ̎ Hadoop বᑞុಢ࠴ማ᝻ 
 

ܸὋNoSQL ˖˞᜵ᄉܷஜ૵ѫౡᦏ௦ڙ MapReduce ഴۋʼᤈᛠᄉူܪǌHadoop ౝࡂ

तڙᤇ˓ഴۋʼὋᏪ˄ඇሗஂ૆๑᧙ஜ૵ᄉ NoSQL ֵ̖ᦏѽၸ˿ᤇ˓ഴۋǌఴብੇ͂

˿ᝌࠪ MapReduce ᮲ಪܷஜ૵֖ူܪᄰСःၸᄉុ͕ǌॆཨఴብଡΘᄉʿ௦ಕэᝌфழ಴ὋᏪ

௦ʶࣲ͕̎ុڙᛠԺੰࡘःၸௐϘ३᝭Ͱᄉ᧗᜵ഏএ֖ࠃ᡺ǌ͉ ʹ͕Ӑ᫇ᮤᦏ௦֖߱ᄉᭉයǋڣ

௿োোᄰСᄉὋ੝̾ଡѢʶ˓᤟ၸ̅੝థৰхᄉ᤯ၸழ಴ԺᑞʿܹԺᛠǌ 

16.1� ᑊ㸠ㅫ⊩ⱘⳂᷛ 

MapReduce ౜ܷڠኤӐ˿Ժੰࣲࡘᛠူܪǌ᤯᣾ڱ૆ࣲڙᛠጲር੊ᤈርᫍʿР̙ஜ૵Ὃ

MapReduce ǌఴ᠎ʼᄫಕබᤉᦏࡘҪʿறՓܰੰܘ൤ᏪѸᤴѢʶሗ௃ၪᮘᄉழयὋᑞᬣᅋ᠆ᣑځ

௦ђ࠵ढᤌ֖ܘҪ՛Ւǌ  

16.1.1�  ᇥᓊ䖳ⱘ৿Нޣ

ኤӬឬђ࠵ढᤌࡂ௦ђ࠵ርࣿ੯ᛠௐᫍǌርࣿ߸੆३ᡔঋ὇ፋ߿ᣤЙ३ҁ᝟ኪፆ౦ᄉᏱௐ

ᡔ࠵ὈὋढᤌࡂᡔ࠴ǌᣤЙᣤѢʿԪᄉৰхʽὋђ࠵ढᤌ᤯࣡ᭉ᜵ᤤસణ͕ኪกὋࣲᛠ੯ᛠ͉ߔ

ҫǌݟ౦ʶ˓͉ҫᑞѫᝌ੆ʶጷ࿗በᄉǋԺࣲᛠ੯ᛠᄉ͉ҫὋᥦ˥ࣲᛠ੯ᛠԺ̾ђ࠵߸੆঳͉

ҫᄉᏱௐǌځ൤ࣲڙᛠርࣿ˖ὋढᤌࠃᬄʼԺ᤯᣾ణ࠴“ԓߔ”͉ҫᄉᏱௐ౎ऎ᧙ǌ“ԓߔ”ᄉդ

˦௦ឬࢹͺӬЊ௃กᤈʶ൥ѫᝌ੆ࣲᛠ͉ߔҫǌݟ౦ʿᑞࣲᛠӐὋᥦढᤌࡂ௦੯ᛠஞ˓ርࣿᄉ

Ᏹௐǌ 
ӐኪกᄉՎௐὋᭉྩ᝭ኪก᜵ቿՋ͕ڙ map ֖ reduce ѥஜഴۋǌॆཨὋݟ౦ᭉ᜵Ὃᤇ̎ѥ

ஜԺ̾᥅Ԋܲ൒ǌ 

Ҟ�

ኃ16 ብ�
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16.1.2� བԩ๲ࡴ৲৤ 

՛Ւ௦ૈፋ߿ᤈር὇᣾ርὈԺ̾ူܪ὇ࣲ̖ၶፆ౦ὈᄉᣤЙ᧙ǌܷࠪஜ૵Ὃ՛Ւज़ज़ఝ᧗᜵Ὃ

థௐၴᒯྲྯढᤌὋځ˝ѫౡܷஜ૵Ժʿ௦̂࠴ǌඊݟὋTwitter ᄉ Kevin Weilڙ 2010ࣱ Web 2.0 Expo
ᄉ໥ᝮʼ὇www.slideshare.net/kevinweil/analyzing-big-data-at-twitter-web-20-expo-nyc-sep-2010Ὀଡҁ

Twitter ඇܸᄉॱӯ᧙᣹ҁ 12TBǌݟ౦ᇒᄧзЙᤳऎԵథ 80MbpsὋᥦ˥ܲஜ૵᜵ ௐ੥ᑞз߸ǌ࠴48

ᤇಧᄉ஋̂ҁܪᦏڙԦၶὋඊݟ Facebook ֖ GoogleὋ̴͂ᄉၸਖ਼ึ᧙ඇܸ˶̖͗ၶܷ᧙ஜ૵ǌ 
Hadoop ஂ૆ѫౡܷஜ૵ὋၴᒯܷҁʶԻ఺٧ᦏஉʿʽǌ͛ڙፑᄉӬ఺ጆፑ˖Ὃ՛Ւ࣡ԩԺ

ၸᠪຸᬌ҃ǌඊݟ RAM ᄉܷ࠴੊௦ CPU ᄉஜ᧙੊ᮟညф߿˿ʶԻ఺٧ᄉူܪ᧙ǌԵ᜵ஜ૵૆፝

ѽၸڙ᣹ҁʼᬌǌ͗˶ʽԜὋвुҦᄉ఺٧᫁ܘ Hadoop ѫ࣊य஠͇ጆፑ὇HDFSὈᄉဖܑ˖Ὃ

ᤇሗᬌ҃ʿв௦ᥦ˥ː᧗ᄉ᫇ᮤǌᬶ ᏅܘҪᓫཁࡂᑞူܪఝܲஜ૵ǌࣲ ᛠӐᄉʶ˓ҝͺၸ௦௾᤯

ᄉ׷ˉᆵ͇὇֖ఝुᄉ఺٧ᄰඊὈᑞܴࣞүథ஌ܘڠҪ՛Ւǌ 

16.1.3� 㒓ᗻᠽሩ 

۲̅ڙ MapReduce ᄉഴۋ˖Ὃူܪ᤯࣡௦ࣲᛠᄉὋᏪੰࡘ௦ጲবᄉǌݟ౦ᬶᏅʶ˓ᓫཁ

ඇሙᑞူܪ x MB ஜ૵ὋѶ n ˓ᓫཁඇሙᑞူܪ n ˱ x MB ஜ૵ǌԥ᣾౎ឬὋࡂ௦ஜ૵ඇܘҪ x 
MBὋγ૆Վಧᄉူܪᤳऎࡂ᜵ܘҪʶ˓ளᓫཁǌԲܰὋݟ౦੝థᓫཁ᠆ᣑᦏʶಧὋᥦ˥Ե᜵

ௐᫍኍူܪҪᓫཁὋѶܘ౦ஜ૵ʿԪὋݟᑞγ૆ʿԪǌࡂௐᫍူܪҪளᓫཁὋܘҪ᠆ᣑՎௐܘ

ඊΒђ࠵ǌ 
ஜߥᛪ᣹ݟʽǌ 
� Ӭᓫཁူܪஜ૵᧙ y Ᏹௐ=t ሙǌ 
� N ᓫཁူܪஜ૵᧙ y Ᏹௐ=t/n ሙǌ 
Мयϛ͉߿ҫԺ̾ѫ੆ՎኍᄉࢹͺӬЊὋඇ˓ӬЊူܪௐܷᫍᒰᄰՎǌ 

16.2� ݀ᓣϢ῵ൟ 

HadoopᄉС᪃᠇࿸Ꮷ˧ʶMilind BhandarkarڙథСੰࡘHadoopःၸᄉ˞ᮤ໥ᝮ˖ၸʻ˓ᗂ

ՏМयᤈᛠ˿঳ፆǌ 
� Amdahl กѶ 
� Little กѶ 
� ๖ো੆ఴഴۋ  

16.2.1� Amdahl ⊩߭ 

Amdahl กѶၸ౎੼ѢጆፑࡌᦉஇᤈࠪஞͳবᑞᄉణܷଡӣǌAmdahl กѶԨՏᒬ Gene 
Amdahl὇www.computer.org/portal/web/awards/amdahlὈὋᗂՏ᝟ኪ఺౵ౝ࣍Ὃడ˝Ѹᤴ IBM ۋܷ

఺ͺѢ˿᠇࿸ǌ 
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ʽ᭦ၸΒߔ੻᜵ᝌ᧕ Amdahl กѶǌϛ᝹౼˓ርࣿᤁᛠᭉ᜵ 5 ᦉѫ̾ܰὋқʽ࠴ௐὋᬓʶ࠴

ᦉѫᦏᑞࣲᛠ੯ᛠὋʿᑞࣲᛠ੯ᛠᄉᤇᦉѫᏱௐ 25 ѫ᧾Ὃᥦ˥߱߿ࡂ˦˿ஞ˓ርࣿᑞ᣹ҁᄉణ

·ᤳऎǌ۲ఴʼὋርࣿᄉጲবᦉѫᬌ҃ᅋርࣿᄉবᑞǌ 
ၸஜߥழयᛪ᣹ᤇ˓Βݟߔʽǌ 
� ርࣿ঳੯ᛠௐᫍὙ5 ௐ὇300࠴ ѫ᧾Ὀǌ 
� ᮊࣿ੯ᛠௐᫍὙ25 ѫ᧾ǌ 
� ርࣿԺࣲᛠᦉѫὙጝ 91.6ǌ 
� ርࣿʿԺࣲᛠᦉѫ὇੊ఴ᠎ʼ௦ᮊࣿᄉὈὙ8.4ǌ 
൤Ὃࣲᛠྟඊ᭣ࣲᛠྟణܲଡӣᤳऎځ � 1 / (1 – 0.916) § 11.9ǌ 
૰ԱពឬὋՎʶ˓ርࣿὋ߸КࣲᛠӐᄉྟఴඊ෤థࣲᛠӐᄉྟఴঋ 11 υǌ 
Amdahl กѶ࠱ଡӣᤳऎᄉ᝟ኪഏહ˝ݟʽᛪ᣹यὙ 

1 / ((1 – P) + P/S) 
Ф˖ P ᛪᇧࣲᛠӐᄉᦉѫὋS ௦ࣲᛠӐᦉѫˀ᭣ࣲᛠӐᦉѫবᑞ˧ඊǌ 
ឞኍयᤆᏥᘼ˿ርࣿʿՎᦉѫଡᤳʿՎᄉৰхǌඊݟὋʶ˓ርࣿԺࣲ̾ᛠӐ˝ٽᦉѫὙP1ǋ

P2ǋP3 ֖ P4ὋѫѾӳඊ 10%ǋ30%ǋ40%֖ 20%ǌݟ౦ P1 ᤳܘ 2 υǋP2 ˝ 3 υǋP3 ˝ 4 υὋ

P4 ௃ܘᤳὋѶஞͳᤁᛠௐᫍݟʽὙ 
0.10/2 + 0.30/3 + 0.40/4 + 0.20/1 = 0.45 

˝ᤳܘ൤ణܷځ 1 / 0.45 = 2.22Ὃᡓ᣾ԓ౎ርࣿ 2 υǌ 
ఝܲథС Amdahl กѶᄉЮࠓឯԟ᫝Ὑwww-inst.eecs.berkeley.edu/~n252/paper/Amdahl.pdfǌ 
Amdahl กѶࠪ MapReduce ֖ܲನᎃርՎኍ᤟ၸǌ 

Gustafson กѶ὇http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.85.6348Ὀ
᧗ள᝿ͤ˿ Amdahl กѶࣲૈѢὙՎಧᄉௐᫍ᧖ὋଡΘఝܲ᝟ኪᠪຸࡂᑞᝌф

ఝܬఽᄉ᫇ᮤὋᡔኤӬᄉ᫇ᮤ๖Ᏹᠪຸᡔ࠵ǌځ൤ὋGustafson กѶˀርࣿጲ

বᦉѫࠪԺੰࡘবᬌ҃ᄉူ᝶ᄰᅷᄳὋྱ Ѿ௦ڙၸఝܲ᝟ኪᠪຸ੯ᛠܬఽǋథ

᧗ܬবᄉܷ͉ۋҫௐǌ 

16.2.2� Little ⊩߭ 

Little กѶ᤟ၸࣲ̅ᛠ᝟ኪὋຸᒬፂ฿֖ߥ᫲Ѵူ᝶ǌ߱ᛪ᭦ʼᄹᡐ౎ॡኤӬὋʿ᣾ԁଡΘ

˿ഏညѫ࣊௃Сᄉழय౎ѫౡሶ߿ጆፑᄉ᠆ᣑǌกѶૈѢὙሶ߿ጆፑᄉࣰࠆڨਖ਼ஜ௦ࣰڨҁ᣹ည

ˀࠆਖ਼ڙጆፑ˖Ϣ႐ௐᫍᄉ˱ሤǌМयݟʽὙ 
� L *= kW* 
� L ௦ሶ߿ጆፑᄉࣰࠆڨਖ਼ஜ 
� k ௦ࣰڨҁ᣹ည 
� W ௦ࠆਖ਼ڙጆፑ˖ᄉϢ႐ௐᫍ 
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˝˿ᤈʶ൥ူᝌὋϛ᝹థ˓ጆፑὋඊழឬʶ˓ҪචቢὋԵథʶ˓அ൛ԻὋԵஅဗ᧚ǌݟ౦ඇ

ௐథ࠴ 4 ͮᮎࠆᤈቢҪචὋඇͮᮎڙࠆҪචቢϢ႐ 15 ѫ᧾὇0.25 ڨௐὈὋѶ͉਒ௐ҈Ҫචቢࣰ࠴

థ 1 ͮᮎࠆǌݟ౦Վʶௐ҈ҁ᣹Ҫචቢᄉᮎࠆஜᡓ᣾ 4 ˓Ὃॡ௙௬ጆፑ͗Ѣဗၪᮘǌݟ౦ᮎځࠆ

˝ኍय़ௐᫍ᣾᫁ὋʿᏬཐᏪሎध὇෤థҪචὈὋॡԺᑞᤝѢညܷ̅ҁ᣹ညὋᤇሗৰхʽጆፑ࠱Ԫ

३ʿሶ߿ǌ 
̯ Little กѶᄉ᜹ཁ౎ᄹጆፑὋઁᤈርᄹͺ௦ᮎࠆὋ࠱Фᣀ૰੆ࣲᛠርࣿՐὋᭉ᜵๖Ᏹʶ߿

ᄉௐᫍ W ੥ᑞ߸੆੯ᛠὋጆፑ͉ʹௐᫍణܲԵᑞࠓጩ L ˓ᤈርὋѶ᫁߿ௐᫍЮᤈርᄉҁ᣹ညʿ

ᑞᡓ᣾ L/Wǌݟ౦ҁ᣹ညᡓ˿Ὃጆፑ͗ࡂ᫽܊Ὃ᝟ኪᏱௐ֖ጆፑࠓ᧙ᦏ͗ԩҁॕֽǌ 

16.2.3� ⍜ᙃ៤ᴀ῵ൟ 

ኃ 3 ˓ኍय௦๖ো੆ఴഴۋǌ๖ো੆ఴഴઁۋቪҁቪᄉ๖োԦᤞ੆ఴѫᝌ੆߿ڌ੆ఴ֖໎Ү

੆ఴǌኤӬឬ౎Ὃ๖ো੆ఴഴۋᄉМयݟʽǌ 
C *= *a *+ *bN 

� C ௦๖ো̯ A ቪԦᤞҁ B ቪᄉ੆ఴǌ 
� a ௦Ԧᤞ๖োᄉґᎵ੆ఴǌ 
� b ௦๖োඇߙᓫᄉ੆ఴǌ 
� N ௦๖োᄉߙᓫஜǌ 
ᤇ˓ኍयॡኤӬὋФ˖థˏ˓С᪃ཁὙ 
� ௃᝶๖োథܷܲὋї͛ᣤॸ๗Ԣ߿ڌ੆ఴǌࠪ๖ো౎ឬὋतበᤋଋǋଦ੣֖ᦠᎵᄉ੆ఴ

௦ॡ࣡᜸ᄉǌ 
� ͛ᣤఴᢵᄉ੆ఴˀ๖োᄉܷ࠴ጲবᄰСǌ 
๖ো੆ఴഴࠪۋᎩፎ͛ᣤ๖োଡΘ˿ʶ̎ॡథᡙᄉ᜸ᝌǌڙӡЍܹ̾ᎩʼὋa ܷഏ௦ 300 ॱ

ὋԀݫ 0.3ඒሙὋb௦ 125MBඇሙǌ1 Gigabit௦ 1000Mb὇125MBὈǌӡЍܹ̾Ꭹ͛ᣤᤳည˝ 125MBpsǌ
ඇሙ 125MB ᄉ੆ఴ֖ඇඒሙ 125KB ᄉ੆ఴᄰՎὋځ˝ 1000 ඒሙ௦ 1 ሙὋ1000KB ௦ 1MBǌ˶ ࡂ

௦ឬ 100 ˓ 10KB ᄉ๖োᭉ᜵ 100 × (0.3 + 10 / 125)ඒሙὋԀ 38 ඒሙὋᏪ 10 ˓ 100KB ᄉ๖োԵᭉ

᜵ 10 × (0.3 + 100 / 125)ඒሙὋԀ 11 ඒሙǌځ൤Ὃʶሗ͕Ӑ੆ఴᄉழกࡂ௦ඇ൒Ԧᤞᄉ๖ো᜵ࡉ

ԺᑞܷὋᤇಧ߿ڌ੆ఴࡂᜁѫ୎ҁఝܷᄉ๖োʼǌ 

ူ᝶᝟ኪௐὋ๖ো੆ఴഴۋ˖ᄉ߿ڌ੆ఴ a ࠪʿՎܷ࠴ᄉ๖োᦏʶಧὋͭ

ᬄʼࠃ a Ϙ͗ԩ๖োֽܷॕ࠴ǌ 

16.3�  ऎߚ

ࣲᛠ᝟ኪ˖ॡ᧗᜵ᄉʶཁࡂ௦ѫӜǌڙ MapReduce ˖Ὃඇ˓ reducer ्੆ʶ˓ѫӜǌmap ᫼

ൿၶ੆ᄉ᪃/Ϙࠪᜁ reducer ๖᠟ǌၿ̅ MapReduce ᤤસ௃Р̙ᄉူܪഴۋὋځ൤᪃ᄰՎᄉ᪃/Ϙ
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ࠪॸᮋԜՎʶ˓ѫӜὋࣲၿՎʶ˓ reducer  ǌူܪ
Hadoop MapReduceಳ౵˖߿˦˿᳭ᝢᄉpartitionerὙHashPartitioner. HashPartitioner

ѽၸ᪃ᄉ hashCode ழกᄉᤄٿϘ౎ѫӜǌ˶ࡂ௦ឬὋþhashCode ϘÿഴþѫӜஜÿ= n὇n ၸ౎

 ᪃/ϘࠪѫԦҁʿՎѫӜʼὈǌ࠱
Hadoop ၸଋԯ Partitioner ౎ф߿ map ͉ҫၶ੆ᄉ᪃/ϘࠪѫԦҁג˓ѫӜǌѫӜஜԀ reduce

͉ҫஜὋ͉ڙҫըҮௐ௦ࣂᅻᄉǌPartitioner ଋԯݟʽὙ 

 

getPartition ழกଋԩ᪃ǋϘ֖ѫӜஜͺ˝ԟஜὋᤄٿʶ˓ѫӜՁὋ൤ѫӜՁಕខ˿᪃/
ϘࠪःᜁѫԦҁᄉѫӜǌ͉ࠪ਒ˏ˓᪃ k1 ֖ k2Ὃݟ౦ k1 ֖ k2 ᄰኍὋgetPartition ᤄٿᄉ

ѫӜՁ˶ᄰኍǌ 
ᛥ੊᣾ऎѫӜᄉৰхὋˏᏧᦏͯ஌ǌڨԺᑞѢဗ᠆ᣑʿࡂᛥὋڨ౦಩૵᪃/ϘࠪᤈᛠѫӜʿݟ

ஜ࠵౦ݟ reducer Ҫढᤌǌ఺٧ܘᛥ͗ڨᛥǌʿڨ௦᠆ᣑʿࡂᦉѫ᠆ᣑὋᏪқʽᄉቆ᫋Ὃܷူܪ

֖ᇒᄧڙ໗᠆ᕲʽࠓ௛Ԫ३ఝਤὋ੊ᝎԦ᣷ႌ్͇ᬋͯ஌ညǌ᠆ᣑʿڨᛥ࠭͗ࡂᒰᦉѫ reducer
Ԫ੆໗᠆ᕲ࿃খǌ 

̯ґ᭦ᄉ Amdahl กѶੇ͂ᅻ᥊Ὃ͉ʹࣲᛠ͕Ӑᦏԩ҃̅ణ᫁ᄉᮊ͉ࣿҫǌڙ MapReduce ܪ

ူ˖Ὃᣖ᫁ௐᫍ੯ᛠ͗࠭ᒰၪᮘǌ߱˶͗࠭ᒰՐ፝ᄉኍय़Ὃځ˝ reduce ֖ grouping ͉ҫԵథܪ

ူ߸੝థ᪃/Ϙࠪ̾Ր੥߸੆ஞ˓ူܪǌ 

16.4� 㾘ߦᓖᵘ⦃๗ 

Hadoop ᳭ᝢᄉ᜺Ѳኪก᤯᣾ඊᣖඇ˓͉ҫᄉᤈऎࣰ֖ڨᤈऎ౎᜺Ѳ͉ҫǌ᳭ᝢᄉ scheduler
ϡ˿ʽѴϛ᝹Ὑ 

� ᓫཁࢹͺᤳညʿԪ὚ 
� ͉ҫ੯ᛠᄉ՛ՒʿԪǌ 
ऩౝဖܑ˖Ὃ᳭ᝢڙ scheduler ኪกʿܴ͕ӐὋځ൤ᭉ᜵˃᫂˝ऩౝဖܑϡʶ̎இᤈǌ 
LATE὇Longest Approximate Time to EndὈscheduler ᝢ᳭ڙ Hadoop scheduler ʼϡ˿இᤈǌ

LATE scheduler Եڙᣖঋᄉᓫཁʼ੯ᛠ speculative ͉ҫὋ߱ᤆᬌ҃˿ᜁ speculate ᄉ͉ҫஜǌ൤ܰ

ᤆథʶ˓ਤ͉ҫ᫘Ϙ౎ф߿ʶ˓͉ҫ௦ՠਤҁ˿᜵ speculateǌ 
ᙉཨ LATE scheduler ᳭ࠪᝢᄉ scheduler ϡ˿இᤈὋͭᤇˏ˓ scheduler ᦏ௦᭡খڠ᝟ኪ͉ҫ

ᤈऎǌSAMR὇ᒬ᤟ः MapReduce ᜺ѲኪกὈᄉবᑞᡓ᣾˿߱͂ǌఝܲథС SAMR ᄉЮࠓԺ̾᫝

ឳ᝶஠þSAMR: A Self-adaptive MapReduce Scheduling Algorithm in Heterogeneous EnvironmentÿὋ
ͺᏧ௦ Quan ChenǋDaqiang ZhangǋMinyi GuoǋQianni Deng ֖ Song Guo. ᝶஠ڙጲڦڠὙ

http://portal.acm.org/citation.cfm?id=1901325ǌ 
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16.5� ݊Ҫ MapReduce 䇗᷵ 

థॡܲᦠᎵԟஜ͗ॕֽ MapReduceὋԺ̾᤯᣾ՋူڠᦠᎵ߱͂౎ࠃဗఝݝᄉবᑞǌ  

16.5.1� 䗮ֵ៤ᴀ 

థௐஜ૵᧙ܹܷὋMapReduce ኪกܬఽऎʿ௦ᥦ˥᧗᜵ὋᤇௐᄉСซཁఝᬶ˖ݟڙʹधܪݼ

ူܷஜ૵ʼǌͭ ௦ឯ᝭ͰὋࡉԺᑞڠሧᬓ reduce ͉ҫԺ̾ణ࠴Ӑʶ̎᤯ᝬ੆ఴ֖ᄰСᄉኪกܬఽ

ऎǌᤇሗৰхʽ map ᫼ൿ߸੆੝థ̂ৰǌݟ౦ʿԺᑞ๖༣੝థ reduce ͉ҫὋᥦ˥ڙ੝థ map ͉

ҫ߸੆ґըҮ reduce ͉ҫ˶Ժ̾ଡӣবᑞǌ  

16.5.2� य़㓽 

ॆஜ૵ڙᓫཁᫍὋڙ map ֖ reduce ͉ҫᫍ͛ᣤௐὋࠪஜ૵ᤈᛠԌ᎕ᑞ௬ᗂஇؒবᑞǌᤇಧ

ᑞђ࠵᤯ᝬ੆ఴὋђ֖ࠔࣛ࠵Ꭹፎ΍ၸǌܷࠪᬶۋᏅ֖ᣖܷᄉ͉ҫὋԌ᎕ᑞࣛ౎ॡܲܪݝǌ 

థ̎ஜ૵ʿ௛Ԍ᎕Ὃ੊ᏧԌ᎕ʿᡛ̾ଡΘॡܲܪݝǌ 

 
੩धԌ᎕ࡂ௦࠱ʶ˓ᦠᎵᮉ᝹˝ true ᤇ˥ኤӬǌᤇ˓ᦠᎵᮉ௦Ὑ 

 

Ԍ᎕ኪก˶ԺᦠᎵǌၸ mapred.map.output.compression.codec ౎ᦠᎵǌ 

LZO ௦᤟ၸࠃௐԌ᎕ᄉኪกὋ߱ ϟ᧗Ԍ᎕ᤳऎᏪ᭣Ԍ᎕ညǌఝܲథС LZO
ኪกЮࠓԟ᫝Ὑwww.oberhumer.com/opensource/lzo/ǌ 

ఝᤈʶ൥ᄉஇؒ௦΍ၸԺѫҞ LZO ኪกǌፏܷᦉѫ MapReduce ͉ҫᦏ௦ I/O ౦ݟᄉǌᬶࠚ

HDFS ʼᄉ஠͇ᑞԌ᎕੆ʶሗԺѫҞᄉὋԠᑞᄯଋᜁ MapReduce ͉ҫ๖᠟ᄉಪयὋIO ֖ஞͳব

ᑞࡂᦏԺ̾३ҁஇؒǌၸ௾᤯ gzip Ԍ᎕ኪกࣲᛠѫҞ gzip ൿ̖͗ၶ᫇ᮤὋ੝థѫҞᦉѫॸᮋၿ

Վʶ˓ mapper ˓౦Եၸʶݟǌူܪ mapperὋᥦࣲᛠӐ͗ࡂԩҁॕֽǌbzip2 ᥗБ˿ᤇ˓᫇ᮤὋѫ

ҞᦉѫԺ̾ԦᤞፋʿՎᄉ mapperὋͭ௦ᝌԌ᎕௦ CPU ൤ځᄉὋᬶࠚ I/O ʼᄴʽ౎ᄉௐᫍԠᏱڙ

CPU ʼǌLZO ௦ඊᣖݝᄉઈ˖Ὃܷ֖࠴ᝌԌᤳऎᦏʿᩱǌఝܲథСԺѫҞ LZO ኪกᄉЮࠓឯԟ

᫝Ὑhttps://github.com/kevinweil/hadoop-lzoǌ 

16.5.3� ᭛ӊഫ໻ᇣ 

Hadoop ᄉऄࡎѫ࣊य஠͇ጆፑ HDFS ஂ૆ߚϱ᭣ܷ࣡ᄉ஠͇ǌHDFS ᝢ௦᳭࠴ܷڰ 64MBǌ

ၶ੆ܷ᧙͗࠴ܷڰὋͭ௦ஜ૵ԠॡܷὋၸ᳭ᝢ࠴౦ᬶᏅඊᣖݟ map ͉ҫǌΒݟ 120GB ᣤЙ͗Ѹ
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त 1920 ˓ map ͉ҫǌ᝟ኪݟʽὙ 
(120 * 1024) / 64 

ǌॆ࠴ܷڰᄉᬶᏅԺ̾᤟ॆଡᰳ࠴൤Ὃᣖځ ཨѾଡ३ܹᰳὋ̾ ᒯ̅ᬶᏅ੝థᓫཁᦏၸʿʼ˿ǌ 

16.5.4� ᑊ㸠໡ࠊ 

map ᄉᣤѢ᤯᣾͛҃ܬፋ reducerǌݟ౦ map ͉ҫᄉᣤѢॡܷὋࡂԺ̾ၸܲ˓ጲርࣲᛠ҃ܬǌ

ҪܘҪጲር͗ܘ CPU ΍ၸညὋͭ ᑞђ࠵ढᤌǌ᳭ ᝢጲርஜ௦ 5ǌԺ̾᝹Ꮅʽ᭦ᤇ˓ᦠᎵᮉ౎ܘҪ

ጲርஜὙ 

 

16.6� HBase Coprocessor 

HBase coprocessor ᄉ༦ਕ౎ᒬ Google Bigtable ᄉ coprocessorǌʶ̎ኤӬᄉူܪὋΒݟ᝟ஜǋ

ᐐՋ˧ዜԺ̾உڙనҫ٧ቪᤈᛠ̾ଡᰳবᑞǌCoprocessor  ဗ˿ᤇ˓ਆกǌࠃࡂ
HBase ˖థʻ˓ଋԯࠃဗ˿ coprocessor ಳ౵Ὃ߱͂ѫѾ௦ CoprocessorǋRegionObserver ֖

Endpointǌ᤯᣾᧗ᣑ Coprocessor ֖ RegionObserver ᄉழก౎ଢЙၸਖ਼̼ᆉὋcoprocessor ಳ౵᠆᠉

ុၸᤇ̎ழกǌᑞ᤯᣾Ҫᣑܲ˓ Coprocessor ੊ RegionObserver ౎ੰࡘழกǌ߱͂ᩖଋᡐ౎ᮊࣿ

ុၸὋcoprocessor ᄉុၸᮊࣿ௦ၿ͕Ўጞф߿ᄉǌ 
᤯᣾నҫ٧ቪᄉቪཁ֖ࠆਖ਼ቪዜंଡΘᄉҮখ RPCὋ;Ժ̾ᒬࠆࡘੰ˦߿ਖ਼ቪ֖ region 

server ˧ᫍᄉ RPC ̂ҫǌ 

16.7� Ꮧ䱚䖛Ⓒ఼ 

࣊ᬟ᣾໙ڙ٧ኃ 13 ብ̭ፀ᣾ǌݟ౦ʿຌഁ߱ᄉ߿˦ὋԺ̾Ўٿᮎʶʽǌ 
ᄫґڙ HBase ˖ὋᖌԨᛠ᝭ेᄉុၸ̯͗ region ᄉ੝థ StoreFile ˖ࣲᛠᖌԨᛠ᝭ेὋ࠭ ᒰ N

൒ᇒᄧឳԨǌ࣊ ᬟ᣾໙٧ଡΘᣏ᧙ጞЮߚፆౝ౎ђ࠵ᇒᄧឳԨὋ̯ ឳԨ N ൒ҁԵ௦ឳԨॡԺᑞӉ

դᛠ᝭ेᄉ஠͇ǌ 
ၿ̅ឳԨ௦ࣲᛠᄉὋ੝̾ࠪӬ˓ get ᄉុၸڙবᑞʼ෤థܲࣞ࠵үǌᏪ˄ឳᄉবᑞԨф̅ᇒ

ᄧឳᄉढᤌǌݟ౦ઁࣲᛠ get ុၸ૰੆ᮊࣿុၸὋ࣊ᬟ᣾໙٧ࠪឳԨढᤌᄉॕֽࡂॡ௙௬˿ǌ 
࣊ᬟ᣾໙٧థԺᑞඊஜ૵ఝܷὋᤇ௦᳭ᝢʿधը߱ᄉʶ˓᧗᜵ԓځǌ 

16.8� ᇣ㒧 

ఴብ̭ፀ˿ʶ̎ MapReduce ࣲᛠူܪᄉবᑞុ͕੾శǌMapReduce ኪก΍३ੇ͂Ժ̾ၸ௾

᤯׷ˉ఺౎ܷူܪ᧙ஜ૵ǌੰࡘ MapReduce ኪกᭉ᜵ʶ̎ᦠᎵǌ͕Ӑᄉ MapReduce ᦠᎵԺ̾ଡ

ᰳবᑞǌ 
ఴብࡘᇧᄉবᑞុ͕ழก௦᤯ၸᄉὋԵ௦ၸ˿ Hadoop ԢᄰСࢹХ౎໥ᇧǌ 
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�ၸርࣿࠃХ֖ࢹ

ᴀゴݙᆍ 
� ˿ᝌᄢ฽ክူ NoSQL ᄉՉሗࢹХ 
� ˿ᝌ௅ংူܪǋMapReduce ክူԢ଼ጉᄰСࢹХ 
� ໥ᇧˀክူԺੰࡘবǋϣܤবథСᄉࢹХ 
 

ఴ˹ᄉ˞ᮤ௦ NoSQLὋణѹᄉᄫಕࣞү;ཿ৘ᮖ۪ὋᏪ᭣੆˝౼ሗ NoSQL ǌࠑ˃ֵ̖

˝൤ੇࡉԺᑞ̭ܲڠፀ˿ᄰСᄉഏএ֖ʿՎዜۋᄉ NoSQL ֵ̖ǌဗڙᤇ˓ᄫಕࣂፂ᣹

ҁὋ;३ҁ˿ᡛܴܲᄉ౅஧Ὃࠪᤇ˓Ԧࡘ˖ᮖ۪ᄉ۲ఴౝ੆˶థ˿ʶ߿ᄉઁଦ֖ζॶǌణՐʶብ

ੇ͂вҪʶઁෳǌఴብʿв̭ፀఝܲᄉഏএὋᏪ௦̭ፀʶ̎௄థᡙԠ᧗᜵ᄉࢹХ֖ࠃၸርࣿὋ΍

ၸ NoSQL ௐ߱͂Ժᑞี३ʼၸڣǌੇፋѢᄉࢹХѴᛪʿ௦ॡ߸ܫὋ˶ʿ௦ణ·ࢹХᬶՋὋԵ௦

ඊᣖథ̼ᛪবǌ 
ఴብЮډࠓፈᅋ 14 ሗʿՎᄉࢹХ੊ࠃၸርࣿ౎ጷጺὋ߱͂ᦏ௦धຸᄉὋࣲ˄Ժ̾ᬣ਒ᖌԨǌ

Хᦏˀࢹክᤇ̎ࡉ NoSQL ᄰСὋʿ ᣾߱͂˧ᫍ௦ᄰ̈࿗በᄉǌᤇ਒։ᅋ;Ժ̯̾ܿᮊࣿឳҁࡊὋ

˶Ժ̾ᄯଋᏡᄹ̭ፀ౼˓ࢹХᄉྱ߿ᮅǌ 
ґіሗࢹХὋྱѾ௦ RRDTool ֖ NagiosὋʿ̨ࠪ NoSQL ጆፑథၸὋФᄢଌˀክူҩᑞࠪ੝

థዜۋᄉѫ࣊यጆፑ˶ᦏॡథၸǌ 

17.1� RRDTool 

RRDTool ௦धຸࢹХὋၸ౎ϡᰳবᑞ௅ং֖ᤈᛠௐᫍࣿѴஜ૵ᄉ्ڎӐǌ߱ ᑞॡڠݝፘ੽֐

̽ᛠᑭఴԢ᝴ܲᑭఴឥᝒὋӉહ PythonǋRubyǋPerlǋLua ֖ TclǌRRDTool ၸ C ᎃзὋԺ̾ᎃ

ដҁܷᦉѫࣰԻʼὋஂ ૆ڙ LinuxǋWindows ֖ Mac OS X ʼᤁᛠǌ̔ ᣑڦڠὙhttp://oss.oetiker.ch/ 
rrdtool/ǌ 

RRDTool Ӊդஜ૵ं्֖ڎၶ੆ˀມ౿ဖܑǌRRDTool ஜ૵ंʿՎ̅͛ፑ RDBMSὋఝϷ໓

Ү੔றᄉ௅ং஠͇ǌRRDTool ᭣࣡᤟̅ᄢଌὋځ˝߱ᑞ૬ᖌ्֖ڎӐՉሗবᑞ֖ѽၸညૈಕǌ 
ʽ᭦ၸʶ˓ኤӬΒࡘߔᇧ RRDToolǌϛ᝹;ᭉ᜵૬૥ʶԻᤁᛠ NoSQL ஜ૵ंᄉ఺٧ᄉ CPU

ѽၸညὋඇ 60 ሙ૬૥ʶ൒ǌ൤ܰὋ;ᤆਆඇ࠴ௐ᝟ኪʶʽࣰڨѽၸညὋ᝟ኪፆ౦γߚʶܸ὇24
ௐὈǌၸ࠴ RRDTool γ֖ߚѫౡᤇዜஜ૵᭣࣡ࠓ௛ǌ 

䖭�

ኃ17 ብ�
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RRDTool ஜ૵ंᤇሗߚϱழ಴ݝඊፈڒဖǌஜ૵෸ڒֆзЙὋణጻʶٿ͗߿ҁᡐཁǌٿҁᡐ

ཁՐὋளஜ૵͗᜷ᄥᏤஜ૵ǌځ൤Ժ̾ߚϱᄉஜ૵঳᧙௉ࡂၿஜ૵ंߚϱ঳᧙фݝ߿˿Ὃዜͪڒ

ᄉֆ᫁௦ᮔЎݝ߿ᄉǌ 
᜵Ѹत RRDTool ஜ૵ंὋణኤӬᄉழय௦ၸ̽֐ᛠଋԯ὇CLIὈὋ۲ఴᄉ CPU ѽၸညᄉΒߔ

Ժ̾ᛪᇧݟʽὙ 

 

ᤇ్̽֐Ѹत˿Տ˝ myrrddb.rrd ᄉ RRDTool ஜ૵ंǌѸतஜ૵ंௐ͗ѹݼӐʶ࡚̎বὋ

ᤇ࡚̎ব߿˦᜵૬૥ᄉૈಕ̾Ԣݟʹ඼঳ᤇ̎ૈಕǌʽ᭦ᤩᛠᝌౡὋ̾Φ;ူᝌ੝థԟஜǌ 
ԟஜ start ֖ step ௐ֖ᫍᫍᬥǌ͛ፋݼஜ૵᧓ᬶᄉध˦߿ start ᄉௐᫍԟஜ௦ᒬጡЊ

὇RRDTool ᧖௦ૈ 1970 ࣱ 1 త 1 ௅Ὀᡐᄉሙஜǌstep Ϙૈ௙᝭ेγૈߚಕᄉௐᫍᫍᬥὋӬͮ௦

ሙǌੇ͂᜵ඇѫ᧾γߚʶ൒ CPU ѽၸညὋ੝̾ step Ϙ᝹˝ 60὇ሙὈǌ 
step ԟஜՐ᭦ʶᛠ߿˦᜵૬૥ᄉૈಕǌDS:cpu:GAUGE:120:0:100 ᄉಪयݟʽὙ 

 

DS С᪃ߙᛪᇧஜ૵ຸ὇Data SourceὈὋࡂ௦ੇឬᄉૈಕǌvariable_name ಕខஜ૵ຸǌڙ

ʼ᭦ᄉΒߔ᧖Ὃcpu ௦γߚ CPU ѽၸညᄉԪ᧙ՏὋdata_source_type ఴΒڙὋۋϘᄉዜ˦߿

˖௦ GAUGEǌdata_source_type ԺᑞᄉԨϘݟʽὙ 
� COUNTERǌ᝭ेʶൿௐᫍᄉԪӐᮟညǌᤇሗৰхʽϘԵ͗ܘҪǌ 
� DERIVEǌዜͪ COUNTERὋͭଋԩ᠆Ϙǌ 
� ABSOLUTEǌ˶ ᝭ेԪӐᮟညὋͭ ॆґϘ঳֖ʼ˓ϘథСὋʿ Վ̅ʼ˓ϘǌၸஜߥశឥᝮὋ

߱঳௦“delta”ǌ 
� GAUGEǌ᝭ेࠃᬄϘὋᏪ᭣ԪӐᮟညǌ 
RRDTool ૊ݝ˦߿ᄉௐᫍᫍᬥ᝭ेϘǌ̓ ᭦Βߔ᧖Ὃmyrrddb.rrd యభඇ 60 ሙᑞ३ҁʶ˓

CPU ѽၸညǌRRDTool ஜ૵ंయభஜ૵૊ᮔ߿˦ᄉௐᫍᫍᬥଡΘὋݟ౦ҁௐϊ෤ஜ૵Ὃࡂ᝭े

UNDEFINEDὋᤇཁ֖ RDBMS ʿՎǌॶ᡹Ϙ὇ڙᤇ˓Βߔ᧖௦ 120 ሙὈ௦ஜ૵ंᝢ˝෤ஜ૵ௐ᝭

ʽ UNDEFINED ᄉௐᫍᫍᬥǌᙉཨ෤૊߿˦ᄉᫍᬥଡΘஜ૵ὋͭԵ᜵ڙॶ᡹ᫍᬥЮὋRRDTool ࡂ
ᑞൣᆷڠଢЙஜ૵ǌణՐˏ˓Ϙ min ֖ max ௦᣷ႌ్͇ὋᡓѢ᣷ႌᄉஜ૵͗᝭੆ UNDEFINEDǌ

ᤇ˓Βߔ᧖Ὃϛ᝹ CPU ѽၸည௦ᄇѫඊὋᥦ˥᣷ႌϘࡂ௦ 0 ֖ 100ǌ 
ణՐˏᛠଠᤗᐐՋѥஜὋ߱͂ၸ̅ௐᫍࣿѴஜ૵ǌʼ᭦ΒߔణՐˏᛠݟʽὙ 

 

ˀ DS ዜͪὋRRA ˶௦С᪃ߙὋᛪᇧ९ဖߚು὇Round Robin ArchiveὈǌRRA ᄉಪय˦߿

 ʽὙݟ
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consolidation_function ᛪᇧᐐՋѥஜὋԨϘԺ̾௦ AVERAGEǋMINIMUMǋMAXIMUM

੊ LASTǌʼ᭦థˏ˓ RRA ǌᐐՋѥஜᣤЙ౎ᒬஜ૵Ὃ੝̾ᤇ᧖ᄉڨὋᦏ௦යࣰ˦߿ RRA Ϙ௦ࠪ

ඇѫ᧾ CPU ѽၸညᐐՋᄉፆ౦ǌstep ஜ૵Ὃrows࠵᜵ᐐՋܲ˦߿ ᐐՋፆ౦ǌ࠵ܲߚ᜵γ˦߿

ʼ᭦Βߔ᧖Ὃstep Ϙ˝ 60ὋԀඇ 60 ్᝭े᝟ኪʶ˓ࣰڨϘǌCPU ѽၸည௦ʶѫ᧾ʶ˓Ὃ੝̾

ௐʶ˓ǌॅುᛠஜ௦࠴Ϙ௦ඇڨࣰ 24ǌځ൤ኃʶ˓ RRA ᝭ेඇ࠴ௐᄉࣰڨ CPU ѽၸညὋࣰڨϘ

γߚʶܸǌ 
ኃ̃˓ RRA ڨ௅ࣰ˦߿ CPU ѽၸညὋγߚ 31 ܸ὇1 ˓తὈᄉஜ૵ǌ 
RRDTool ᑞ߱࠱᝭ेʽᄉௐᫍࣿѴஜ૵ၸ्ڎழयࡘᇧǌԺ̾ၸ̽֐ᛠᑭఴ੊Ꮷ౼ሗึᛠᄉ

ᑭఴឥᝒ౎ୱͺஜ૵ंǌఝܲథС RRDTool ᄉҩᑞԢᦠᎵᄉЮࠓឯԟ᫝Ὑwww.mrtg.org/rrdtool/ǌ 
RRDTool ᤟̅ᄢ฽ NoSQL ᬶᏅᓫཁᄉϣऔ࿃хǌHypertable ᄉᄢଌႌ᭦ࡂѽၸ˿ RRDToolǌ

ఝܲథС Hypertable ᄢଌႌ᭦ᄉЮࠓឯԟ᫝Ὑhttp://code.google.com/p/hypertable/wiki/Hypertable�
Manual#AppendixA.Monitoring_UIǌ 

17.2� Nagios 

Nagios ௦धຸᄉࠖ˞ˀనҫᄢଌᣃ͇ǌ߱ ѽၸଢ͇౵ౝଡΘ˿౜Ф༦า֖Ժੰࡘᄉᄢଌ۲ᆨ

᝹ஶǌNagios ನॶ௦ᄢଌᤈርὋ߱ᑞᄢଌ͉਒ዜۋᄉࠖ˞੊నҫǌನॶᤈር߸К਒ខʿҁ߱ᄢଌ

ᄉ௦̣˥Ὃ੊Ꮷ૬૥ᄉૈಕథ̣˥դ˦ǌଢ͇ಳ౵तበڙನॶᤈርʼǌଢ͇Ժ̾௦ᎃដݝᄉԺ੯

ᛠ஠͇੊ᑭఴ὇Perl ᑭఴ੊̽֐ᛠᑭఴὈǌଢ͇Ӊդᤋଋనҫǋᄢଌࠃͳ̾Ԣ฽᧙ឞࠃͳ˖౼˓

ྱবᄉನॶ᤾ᣣǌ 
ଢ͇ᄢ฽ࠃͳࣲᤄٿፆ౦ፋ NagiosǌNagios Ա౺Ὃူܪ੯ᛠ͇̂ݟፆ౦ࣲ੯ᛠҮͺὋඊူܪ

੊ᏧԦᤞଡᧇǌଡᧇ֖᝜ն఺҃ॡ᧗᜵Ὃ߱͂ᑞழΦԢௐ෣᤯ǌ 
ڎ 17-1 ଠᤗ˿ Nagios ᄉ౵ౝ 

 

�ڎ 17-1 

Nagios Ժ̾థ஌ᄢଌ NoSQL ஜ૵ं֖ Hadoop ᬶᏅǌHadoop ֖ MongoDB ᄉଢ͇˶ࣂፂѢ
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ဗ˿ʶ̎ǌၿ̅ Membase Щࠓ MemcachedὋ੝̾ Nagios ˶Ժ̾ᄢଌ MembaseὋ൤ܰᤆԺ̾ຊҪ

Ф̴ஜ૵ंଢ͇ǌఝܲథСᎃзଢ͇ᄉЮࠓឯԟ᫝Ὑhttp://nagios.sourceforge.net/docs/nagioscore/ 
3/en/pluginapi.htmlǌ 

Nagiosథʶ˓ GPL ᝴Ժᄉ HDFS ଢ͇Ὃڦڠ௦Ὑwww.matejunkie.com/hadoop-dfs-check-plugin- 
for-nagios/ǌᄢଌ MongoDB ᄉ Nagios ଢ͇ᄉڦڠ௦Ὑhttps://github.com/mzupan/nagios-plugin- 
mongodbǌ 

Nagios థॡܲϣܤᄉଢ͇Ὃ߱ ͂Ժ̾ၸ౎ᄢଌ CPU ᠆ᣑǋᇒᄧϣऔ࿃хǋЮߚ΍ၸည֖ ping
᤯ညǌ߱͂Ժ̾ᄢଌܷܲஜӨᝫὋӉહ HTTPǋPOP3ǋIMAPǋDHCP ֖ SSHὋ˶ᑞᄢଌ Linuxǋ
Windows ֖ Mac OS X ኍܷܲஜୱͺጆፑʼనҫᄉϣऔ࿃хǌఝܲథС Nagios ᄉЮࠓឯ᝺᫇Ὑ

www.nagios.org/ǌ 

17.3� Scribe 

Scribe ௦धຸᄉǋࠃௐᄉǋѫ࣊य௅ংᐐՋ٧ǌ߱ၿ Facebook ѸतὋᬣՐ᠇࿸ፋधຸᇪӜǌ

Scribe ᭣࣡ϣܤὋ௦థࠓᩱᑞҦᄉጆፑǌʽᣑڦڠ௦Ὑhttps://github.com/facebook/scribeǌScribe
௦ѫ࣊यጆፑὋᬶᏅඇ˓ᓫཁᦏᤁᛠఴڠ Scribe నҫ٧ὋФ˖థʶ˓ᤁᛠ Scribe ˖ॶ὇˞Ὀనҫ

٧ǌ௅ংЎ඼ᬶҁ Scribe ఴڠనҫ٧ὋвԦᤞፋ˖ॶనҫ٧ǌݟ౦˖ॶనҫ߻٧఺˿Ὃ௅ংࡂз

Йఴڠ஠͇Ὃ˖ॶనҫ٧᧗ளըҮՐвԦᤞፋ߱ǌ˝ᥗБ˖ॶనҫ٧ѷըҮௐ᠆ᣑ᣾ܷὋՎ൥͗

ኍҁ˖ॶనҫ٧ըҮՐὋढᤌʶൿௐᫍвԦᡐǌ 
Scribe ௅ং๖ো֖ಪयᦏԺᦠᎵǌ߱௦ၸ᭣᫽܊ C++నҫࠃ٧ဗᄉ Thrift నҫǌ 
Scribe з௅ংᄉԺᦠᎵবॡݝǌ๖ো௡࠰ҁዜѾʼὋዜѾ௡࠰ҁྱ߿ᄉߚϱዜۋʼὋߚϱఴ

ᢵԺ̾థࡎ൒ፆౝǌʿՎߚϱዜݟۋʽǌ 
� ᭛ӊὙఴڠ஠͇੊ NFSǌ 
� 㔥㒰ὙԦᤞፋԲʶ˓ Scribe నҫ٧ǌ 
� 㓧ކ὇BufferὈὙӉդ˞ҝˏ˓ߚϱǌ๖োԦᤞፋ˞ߚϱὋݟ౦˞ߚϱ߻఺Ὃ๖োࡂԦᤞ

ፋҝߚϱǌ˞ߚϱ᧗ளুܬՐὋ๖ো͗вԦᤞፋ˞ߚϱǌ 
� Ṋ὇BucketὈὙӉդܷ᧙ᄉߚϱὋ्ࣲ੆ࡎ൒ፆౝǌ಩૵ֺ࣎ф߿๖োԦᤞፋߚ˓גϱǌ 
� NullὙઊप੝థ๖োǌ 
� ThriftfileὙ࠱๖োзЙʶ˓ Thrift TFileTransport ஠͇ǌ 
� MultiὙᣀԦ٧Ὃ࠱๖োᣀԦፋܲ˓ߚϱǌ 
Scribe ᄉ Thrift ଋԯݟʽὙ 
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ʽ᭦௦ʶ˓ኤӬᄉ PHP  Ὑߔਖ਼ቪ๖োᄉΒࠆ

 

scribe_client.php 

௅ংᝌౡˀክူ௦ܷஜ૵ԢФူܪ˖᭣࣡᧗᜵ᄉʶᮉࢹͺǌFlume ௦ፘ Scribe ˧ՐᄉԠʶᝌ

фழ಴ǌ 

17.4� Flume 

Flume ௦ѫ࣊यనҫὋၸ̅ᰳ஌ڠஅᬶǋᐐՋ֖૚Үܷ᧙௅ংஜ૵ǌ߱ ۲̅ஜ૵ึူܪǌFlume
᭣࣡ϣܤὋథʶ߿ᄉࠓᩱᑞҦὋஂ૆༦าᄉᦠᎵὋ஠ುڦڠὙhttp://archive.cloudera.com/ 
cdh/3/flume/ǌ 

Flume ၿܲ˓᤾ᣣᓫཁጷ੆Ὃ௅ংஜ૵ึ᣾ᤇ̎ᓫཁǌᓫཁԺ̾ѫ੆ʻ˓࿗በᄉࡎ൒Ὑ 
� ҷ⧚ሖὙ̼ူࡎ᤯࣡ڙᓫཁʼ̖ၶ௅ং஠͇ǌ 
� ᬊ䲚ሖὙஅᬶࡎᐐՋ௅ংஜ૵Ὃࣲᣀˀߚϱࡎǌ 
� ᄬټሖὙԺ̾௦ HDFSǌ 
੊ஜ૵ຸᄉ௅ংǌFlumeࡎ˓Ժ̾ᄢե౎ᒬܲࡎူ̼ ̼ူԺ̾ᄢե syslog ᄉ௅ং஠͇ǋWeb

నҫ٧௅ং੊Ꮷ Hadoop JobTrackerǌ 
Flume Ժ̾ᄹͺ௦ၿ᤾ᣣᓫཁጷ੆ᄉᎩፎὋ௅ংஜ૵ຸ̯ึՓణጻᄉߚϱὋඇ˓᤾ᣣᓫཁᦏ

Ѣԯǌ᤾ᣣᓫཁ˶Ժ̾థνᯎ٧὇decoratorὈὋͭʿ௦ॸᮋᄉǌ᤾ᣣᓫཁ౵ౝஂ૆ຸ֖ࠪ˿˦߿

ஜ૵ึᤈᛠԌ᎕੊੺᧙ူܪǌඇ˓ྫྷူᓫཁ௦ʶ˓Ӭ࿗ᄉ Java ᤈርὋܲ˓᤾ᣣᓫཁԺ̾௡࠰ҁ

ʶ˓ྫྷူᓫཁʼǌ 

17.5� Chukwa 
Chukwa ௦ Hadoop ᮉᄫὋᒰҦܷ̅᜺ഴஅᬶˀѫౡǌChukwaߔ ѽၸ HDFS ֖ MapReduce ଡ

ΘԺੰࡘᄉ۲ᆨ᝹ஶ౎ᐐՋ֖ѫౡ௅ং஠͇ǌ 
ˀ Scribe ֖ Flume ʿՎὋChukws ᤆᄢଌ֖ѫౡࢹХὋᏪʿԵ௦அᬶ֖ᐐՋ௅ংǌࡂஅᬶ֖

ᐐՋᏪᝒὋ߱ॡϷ Flumeǌ 
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Chukwa ᄉ౵ౝڎݟ 17-2 ੝ᇧǌ 

 

�ڎ 17-2 

Chukwa ࠪ Hadoop ᄉΙᠺథܪݝ˶థܪڭǌ̯ ᄫґᄉፆౝ౎ឬὋ߱ ˞᜵ᤆ௦੺ࢹူܪХὋʿ

ᑞၸ̅ࠃௐѫౡǌ 
ఝܲథС Chukwa ᄉЮࠓԺ̾ԟ᫝ʽ᭦ᄉ໥ᝮ֖ᆐቂ᝶஠Ὑ 
� “Chukwa: a scalable log collector”Ὑwww.usenix.org/event/lisa10/tech/slides/rabkin.pdf 
� “Chukwa: A large-scale monitoringsystem”Ὑwww.cca08.org/papers/Paper-13-Ariel-Rabkin.pdf 

17.6� Pig 

Pig ଡΘᰳጞஜ૵ึ߿˦ឥᝒ֖ဖܑ౎ၸ MapReduce ᤈᛠܷ᜺ഴஜ૵ѫౡǌPig Ӊહʶሗឥ

ᝒ Pig LatinὋ߱ᄉឥกኤӬᄯ᜹ὋΦ̅ᎃзࣲᛠርࣿǌPig ᤯᣾ MapReduce ͉ҫ౎థ஌ڠ੯ᛠࣲ

ᛠ͉ҫǌ 
MapReduce ಳ౵᜵යधԦᏧ̯ map ֖ reduce ѥஜᄉᝇऎ౎ধᏥὋઁඇ˓ୱͺᦏѫᝌ੆᭣࣡

ኤӬᄉ൥ᰠὋԀ mapǋreduce ˏ൥ǌmap ၶ੆᪃/ϘࠪὋreduce ୱͺ੊ᐐՋᤇ̎᪃/Ϙࠪǌᤇሗࠃ

᡺᜵ය੝థᤋଋǋѫጷǋයࣰ֖ڨ᝟ஜୱͺᦏ᜵ၸ MapReduce ኍ͈ழय౎߿˦Ὃᤇಧࡂᬌ҃˿

धԦᏧᄉၶ̖Ҧǌࡂ Hadoop ᏪᝒὋᤆ਒։ᅋ᜵ᎃз᝴ܲ Java ̼ᆉǌPig ଡΘ˿ᰳ᫼ઙ៵֖ʶጷ
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ѥஜǌథ˿ PigὋ;ʿвᭉ᜵̯ܿधݼᎃзᤋଋǋѫጷǋයࣰ֖ڨ᝟ஜᄉ MapReduce ͉ҫǌ൤ܰ

̼ᆉᛠ᤯࣡˶̯ஜᄇᛠ Java ̼ᆉ᎕ђ੆˿ஜӠᛠ Pig Latin ᑭఴǌ 
Pig ʿ̨ᑞђ̼࠵ᆉᛠஜὋጊѓ௛ߥᄉឥก˶΍᭣ርࣿտ੯ᛠ MapReduce ͉ҫ੆˝Ժᑞǌᬣ

ᅋ Pig ʿறஇᤈὋஜ૵መ֖ࠑߥѫౡ࣍͂௃ᭉᄯଋ΍ၸᎃርឥᝒࡂᑞ੯ᛠࣲᛠ͉ҫ˿ǌ 
Pig ଡΘథឥᝒ֖੯ᛠल୲ǌ੯ᛠल୲ʿ̨͗Ꮱដ֖Ԧᤞ͉ҫፋ MapReduce ۲ᆨ᝹ஶὋՎ

ௐᤆክူ Hadoop ᦠᎵǌܷܲஜௐϊᤇ̎ᦠᎵᦏ௦͕ӐᄉὋឬ௙ Pig Վௐᤆଋክ˿͕ӐᦠᎵᄉ᠉

͉ǌᤇಧ௄ᖌ३˿ᮨܰᄉ͕ӐὋ˶௃ᭉఝ̶ܲѢǌ͕ӐӉહᤤસൣᆷᄉ reducer ஜ᧙੊ᏧՋ᤟ᄉ

ѫӜኍǌ 

17.6.1� Փ⫼Pig 

Pig ल୲Ժ̾᤯᣾ʽѴٽሗ఺҃౎᝺᫇ǌ 
� ᤯᣾ᑭఴǌ 
� ΍ၸ̽֐ᛠଋԯ gruntǌ 
� ᤯᣾ Java ଋԯ PigServer ዜǌ 
� ᤯᣾ Eclipse ଢ͇ǌ 
Ժ̾з੆̽֐ Pig Latin ᑭఴὋᑭఴвଡ̓ፋ Pig ल୲ǌԲܰ˶Ժ̾ըҮ Pig ᛠ̽֐ gruntὋཨ

Րၸ̽֐ᛠ᝺᫇ Pig ल୲ǌ 
ᙉཨၸ Pig ΍३;ʿၸвз Java ርࣿ౎੯ᛠ Hadoop MapReduce ͉ҫὋͭ௦ॡԺᑞ;ᤆᭉ᜵

ၸ Java ርࣿ᝺᫇ PigǌᤇሗৰхʽࡂԺ̾ၸ Pig ᄉ Java ዜंǌዜۋ PigServer ஂ૆ Java ርࣿ᤯

᣾ JDBC ଋԯ᝺᫇ Pig ल୲ǌڙ Java ርࣿ˖ុၸ Pig ௐὋၸ Java ዜंᏪʿ௦ܰᦉᑭఴ/ርࣿᑞђ

 ఽবǌܬ࠵
ణՐᄉ᧗᜵ʶཁὋPig ᫲धԦ˿ʶ˓Զϡڃ PigPen ᄉ Eclipse ଢ͇Ὃ߱ ଡΘ˿ुܷᄉ IDEǌᤇ

˓ Eclipse ଢ͇ஂ૆्ڎӐ߿ڠ˦ஜ૵ึὋᤆథᑭఴधԦဖܑǌ 

17.6.2� Pig Latin෎⸔ 

Pig Latin ஂ૆ʽѴஜ૵ዜۋὙ 
� Int 
� Long 
� Double 
� Chararray 
� Bytearray 
� Map὇᪃/ϘࠪὈ 
� Tuple὇థࣿѴᛪὈ 
� Bag὇௃ࣿᬶὈ 
˷ߥ Pig Latin ̾Ԣݟʹ੯ᛠ Pig ᑭఴᄉణݝழกࡂ௦ᄹ̎ᔴΒǌPig ᒬࣛᄉᔴΒ὇Ӊહ߸ஞ

ᄉஜ૵֖ᑭఴὈͮ̅ tutorial ᄫेʽὋᥦःឞኪ௦ణݝᄉЙ᫂ᔴΒǌ 
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Pig ஓርᄉ tutorial ᄫेݟʽὙ 
� build.xmlὙANT ౝतᑭఴǌ 
� dataὙExcite ଼ጉल୲௅ং஠͇ᄉಧΒஜ૵ǌ 
� scriptsὙPig ᑭఴǌ 
� srcὙJava ຸ̼ᆉǌ 
̭ፀ੝థ Pig ࠪ;ᝧݝὋʿ᣾ੇ̭͗ፀʶᦉѫᔴΒᑭఴὋډឥกᡓѢ˿ఴ˹ᄉᔴ̽֐ Pig థ

̎Ӿ៵ǌ 
tutorial/scripts ᄫेʽథٽ˓ᑭఴὋѫѾ˝Ὑ 
� script1-hadoop.pig 
� script1-local.pig 
� script2-hadoop.pig 
� script2-local.pig 
*–local ᑭఴڙఴڠ੯ᛠ͉ҫὋ*-hadoop ᑭఴڙ Hadoop ᬶᏅʼ੯ᛠ͉ҫǌᤇ˓Βߔ௦ܪ

ူ౎ᒬ଼ጉल୲ Excite ௅ং஠͇ᄉಧΒஜ૵ǌᑭఴ script1-local.pig ၸ౎੼Ѣʶܸ˖͉਒

ௐ҈ᄉᰳᮟ଼ጉជǌᑭఴґ᭦ᯪЎซбԪ᧙֖Ҫᣑஜ૵Ὃஜ૵ፂ᣾ူܪ᝟ኪѢ n-gram ᮟऎǌᇧ

ΒᑭఴᄉྞൿݟʽὙ 

 

ྞൿࡘᇧѢ˿ᦉѫPigᑭఴᛠǌኃʶᛠFOREACHѥஜ᥅Ԋஜ૵ၶ੆ n-gramǌኃ̃ᛠDISTINCT

੼Ѣ׬ʶᄉ n-gramǌኃʻᛠ GROUP ѥஜ૊࠴ௐॅጷஜ૵ǌణՐʶᛠ᥅Ԋѫጷஜ૵᝟ኪ n-gram Ѣ

ဗᄉᮟऎǌᤇൿᑭఴ˖ FOREACH ѥஜၸ౎᥅Ԋஜ૵ᬶǌॡ௙௬ FOREACHǋDISTINCTǋGROUP

֖ COUNT ᤇಧᄉᰳጞѥஜኤӐ˿ஜ૵ူܪὋʿᭉ᜵вၸ MapReduce ѥஜǌ 
Pig ֖ᄯଋз MapReduce ᄰඊథʶ߿धᩘὋܷጝ௦ 1.2 υὋᄰࠪ̅߱ଡΘᄉᒽ᤟Φѽ౎ឬᤆ

௦Ժ̾ଋԩᄉǌPigMix὇http://wiki.apache.org/pig/PigMixὈ௦ʶ˓বᑞ۲эࢹХὋၸ౎ඊᣖ᤯᣾

Pig ֖ᄯଋၸ MapReduce ੯ᛠ͉ҫᄉবᑞࢿѾǌ 
ڙ Yahoo!ὋPig ֖ Hadoop streaming ௦᝺᫇ Hadoop ᬶᏅᄉᯪᤤழयǌYahoo! ᄉ Hadoop ᬶᏅ

௦ˆႌʼణܷᄉ Hadoop ᬶᏅ˧ʶὋ߱ѽၸᤇ˓ᬶᏅ౎నҫʶ̎С᪃ҩᑞǌPig ڙ Yahoo!ᄉ΍ၸ

ឬ௙ Pig  ǌܫэ˿ݝၶ̖ဖܑ˖΍ၸϡڙ˝ፂࣂ
ఝܲథС Pig ᄉЮࠓԺ̾᝺᫇Ὑhttp://pig.apache.org/ǌ 

-- ۙᆩ NGramGenerator UDF ڦკᇕਔֱڟڥ n-gram 

-- ᆩ DISTINCT इൽ໯ᆶऻ୤ዐփཞ n-gram 

-- ᆩ GROUP Ӏ n-gram  ፇݴၭ้ࢅ

-- ᆩ COUNT इൽ௅߲ n-gram  ຕْڦ၄؜
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17.7� Nodetool 
Apache Cassandra ௦ึᛠᄉణጻʶᒰஜ૵ߚϱǌ߱ᄉѫ࣊यྱব֖ణጻʶᒰᄉ҃ܬഴۋ΍३

Хၸ౎ክူ֖ᄢଌࢹ౦ᑞథ̎ݟఽৰхǌܬᤁᛠௐԺᑞ͗Ѣဗʶ̎ڙ Cassandra ᬶᏅࡂॡழΦ˿ǌ

nodetool ХὋnodetoolࢹ˓௦ᤇಧʶࡂ Ժ̾ϷᤇಧᤁᛠὙ 
 

ʿࣛԟஜᤁᛠ͗੩ӾѢణ࣡ၸᄉ̽֐ᛠԟஜǌCassandra ᓫཁጷ੆ʶ˓ဖὋᓫཁӉդᄉஜ૵

௡࠰ҁʶጷథࣿ̽ྠʼǌ੝థ᪃ᦏၸ MD5 ֺ࣎੆̽ྠǌ᜵ᖌԨ Cassandra ဖᄉ࿃খὋԺ̾੯ᛠʽ

᭦ᄉ̽֐Ὑ 
 

Ф˖ host_name ੊ ip address Ժ̾௦ဖʼ͉਒ᄉᓫཁǌ̽֐ᣤѢӉહ˿ဖʼ੝థᓫཁᄉ

࿃খǌ߱͗ᣤѢ࿃খǋ᠆ᣑǋӜ֖ᫍ ACSII ᆉڎǌ 
᜵ᖌԨ౼˓ᓫཁᄉ࿃খὋԺ̾੯ᛠʽ᭦ᄉ̽֐Ὑ 

 

 ǌࠓᣤѢӉդʽѴЮ̽֐
� Token὇̽ྠὈ 
� Load infoὙᇒᄧߚϱᄉߙᓫஜ 
� Generation noὙᓫཁըҮ൒ஜ 
� Uptime in seconds὇ڙጲௐᫍὋӬͮὙሙὈ 
� Heap memory usage὇۶ᄉЮߚ΍ၸৰхὈ 
Nodetool ᤆஂ૆ʶጆѴФ̴̽֐ǌ 
� ringὙѴѢဖᄉζো 
� infoὙѴѢᓫཁζো὇ᤁᛠௐᫍǋ᠆ᣑኍὈ 
� cfstatsὙᣤѢѴிᄉፑ᝟ζো 
� clearsnapshotὙሧᬓ੝థঋཱ 
� versionὙѴѢ Cassandra ྟఴ 
� tpstatsὙᣤѢጲር෈΍ၸৰх 
� drainὙଅ࣯ᓫཁ὇ϢൢଋஅзឯයὋ҄ள੝థѴிὈ 
� decommissionὙϢၸᓫཁ 
� loadbalanceὙ΍ᓫཁ᠆ᣑࣰᛥ 
� compactionstatsὙѴѢԌ᎕ᄉፑ᝟ζো 
� disablegossipὙሄၸ gossip὇ኍ͈̅ಕ᝭ᓫཁ൪̑Ὀ 
� enablegossipὙ᧗ளըၸ gossip 
� disablethriftὙሄၸ Thrift నҫ٧ 
� enablethriftὙ᧗ըըၸ Thrift నҫ٧ 
� snapshot [snapshotname]ὙѸतঋཱὋଋԩԺᤤᄉঋཱՏ 
� netstats [host]ὙᣤѢፋ߿˞఺ᄉᎩፎζো὇᳭ᝢᤋଋᓫཁὈ 
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� moveὙ࠱ᓫཁሧҮҁளᄉ̽ྠʼ 
� removetoken status|force|<token>Ὑ௬ᇧѺᬓ̽ྠᄫґᄉ࿃খǋु҃߸੆Ѻᬓ੊

Ѻᬓ̽ྠ 
ఝܲథС Nodetool ᄉЮࠓԺ̾᝺᫇Ὑhttp://wiki.apache.org/cassandra/NodeToolǌ 

17.8� OpenTSDB 

ᬣᅋஜ૵૆፝᫁ܘὋ;ᭉ᜵Փ۲ᆨ᝹ஶ˖ຊҪఝܲᄉߚϱ֖᝟ኪᓫཁὋॡঋᬶᏅ˖͗ࡂѢဗ

ʶܷ੺˞఺ǋనҫ٧֖ःၸርࣿὋᭉ᜵ክူǌܷᦉѫ˞఺ǋనҫ٧֖ःၸርࣿᦏଡΘ˿ᨈ̾ߔΦ

ᄢଌǌ;Ժ̾ ping ᤇ̎ࠃͳὋ฽᧙߱͂ᄉᤁᛠௐᫍǋবᑞǋ΍ၸৰх֖Ф̴ྱड़ǌ૬ᖌ὇ྱѾ

௦᭣࣡ᮟጒڠ૬ᖌὈǋஅᬶ֖ѫౡᤇ̎ૈಕ௦᭣࣡ܬఽᄉ͉ҫǌ 
OpenTSDB ௦ѫ࣊यԺੰࡘᄉௐᫍࣿѴஜ૵ߚϱὋᑞ᭣࣡༦าڠክူ֖ᄢଌܷ᧙˞఺ǋనҫ

٧֖ःၸርࣿǌ߱ऩ൥ܷ̯ڠ᧙఺٧ʼஅᬶஜ૵ࣲᤈᛠߚϱ֖ጉलǌOpenTSDB ௦धຸࢹХὋၿ

StumbleUpon ᫲Ѹतǌ߱ၸڃ HBase  ˀѫౡǌڎௐፊࠃϱஅᬶҁᄉஜ૵Ὃஂ૆ߚ
OpenTSDB ౵ౝڎݟ 17-3 ੝ᇧǌ 

 
�ڎ 17-3 
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OpenTSDB ᑞߚϱஜӠ̢᝭ेὋ੝̾ʿၸઝॶ௦ՠᭉ᜵Ѻᬓૈಕ֖௅ংஜ૵ǌܷڙஜ૵ᬶʼ

ϡѫౡᑞܴପᇧѢʶ̎ᄰСᄉૈಕὋࣞүຆЙวࠢᤁᛠጆፑǌOpenTSDB ௦ѫ࣊यᄉὋ෤థӬཁ

஋ᬩ᫇ᮤǌ 
ఝܲథС OpenTSDB ᄉЮࠓԺ̾᝺᫇Ὑhttp://opentsdb.net/index.htmlǌ 

17.9� SOLANDRA 

Lucene ௦ึᛠᄉध଼ຸጉल୲ὋJava ᎃзὋ᣾Ԝіࣱ᧖ڙ᝴ֵ̖֖ܲጷጺ˖ᦏ३ҁ˿ःၸǌ

Solr ௦ࠪ Lucene ዜंᄉ࠯ᜈǌSolr ڙ Lucene ʼଡΘ˿ HTTP నҫ٧ǋJSONǋXML/HTTP ஂ૆ኍ

ʶጆѴܘϘҩᑞǌᏪ Solr ऄࡎ੝థ଼ጉҩᑞᦏၿ Lucene ଡΘǌఝܲథС Lucene ᄉЮࠓԺ̾᝺᫇Ὑ

http://lucene.apache.org/java/docs/index.htmlὋథС Solr ᄉЮࠓԺ̾᝺᫇Ὑhttp://lucene.apache.org/ 
solr/ǌ 

Solandra ௦ Jake Luciani ᭣࣡థᡙᄉࠃᰍᮉᄫǌSolandra ᮉᄫԓఴѢᒬ LucandraὋᤇ˓ᮉ

ᄫᬶ੆ Lucene ֖ CassandraὋࣲၸ Cassandra ϱߚ Lucene ᄉጉलˀ஠ುஜ૵ǌՐ౎ᮉᄫᣀ˝ஂ

૆ Solrǌ 
Lucene ௦ኤӬ͕ᬵᄉ଼ጉዜंὋ᭣࣡ࠓ௛ᬶ੆ҁःၸ˖ǌನॶᦉѫ᠆᠉ክူጉलὋ஠ುᜁᝌ

ౡ֖ጉलՐஉҁߚϱ˖ὋߚϱԺ̾௦஠͇ጆፑǋЮߚ੊͉ʹФ̴ߚϱጆፑǌಉល͗ᜁ Lucene ᝌ

ౡࣲᏡដ੆ጉलಉ੼ǌጉलឳԨ٧ឳԨጉलࣲౝᤴֽःὋణՐᤄٿፋុၸழǌ 
Solandara ᤤસ Cassandra ͺ˝ߚϱጆፑὋࠃဗ˿ Lucene ᄉ IndexWriter ֖ IndexReader ଋԯὋ

ஂ૆࠱ጉल֖஠͇зЙ Cassandraǌڎ 17-4 ڎ֖ 17-5 ଠᤗ˿ Solr ֖ Solandra ˖ᄉጉलឳз౵ౝǌ 

 

�ڎ 17-4 

Solandra ϱጉलὋ᪃ߚϱጉल֖஠ುǌ଼ጉជ὇search termὈѴிၸ౎ߚѴி౎˓ˏ˿˦߿

ᄉ्य௦ indexName/field/termὋࠪःᄉϘ௦{ documentId , positionVector }ǌ஠

ುڙߚԲʶ˓Ѵி˖ὋФ᪃्ݟ indexName/documentIdὋϘѶ௦{ fieldName , value }ǌ 
Solandra Վʶ˓ᓫཁᄉՎʶڙ JVM ˖ᤁᛠ Solr ֖ CassandraǌSolandara ጉलឳзবᑞඊ௾᤯

ᄉ Solr ᜵ࢿὋʿ᣾ Solandra ၸڙፂࣂ;౦ݟ௛ǌࠓఝࡘੰ CassandraὋ੊Ꮷࡘੰڙ Solr ழ᭦᥄ҁ
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˿᫇ᮤὋԺ̾ណណ SolandraǌSolandra ᮉᄫڦڠὙhttps://github.com/tjake/Solandraǌ 

 

�ڎ 17-5 

֖ Solandra ዜͪᄉᤆథၸ HBase ఢ̼ Cassandra ͺऄߚࡎϱὋlucehbase ௦ᤇಧʶ˓ᮉᄫὋࡂ

 Ὑhttps://github.com/thkoch2001/lucehbaseǌڦڠ
ࡘ౦;ਆੰݟ LuceneὋͭʿ௦ Cassandra ၸਖ਼ǌੇʿतᝫၸ SolandraὋᏪतᝫၸ KattaǌKatta

὇http://katta.sourceforge.net/Ὀ࠱ Lucene ጉलߚϱҁ HDFS ˖Ὃ̯ ᏪଡΘԺੰࡘᄉѫ࣊य଼ጉᣃ͇Ὃ

߱ᤆᝧ;Ժ̾థ఺͗ѽၸ Hadoop ۲ᆨ᝹ஶǌ 

17.10� Hummingbird ੠ C5T 

Hummingbird ௦᭣࣡าᡣᄉǋѽၸ MongoDB धԦᄉࠃௐ Web ึ᧙Ժ᜼Ӑᣃ͇Ὃ߱ᄫґᤆܪ

̅௉య᫼ൿὋͭ௦᭣࣡థᡙὋ̠̽Ӿ៵᭣࣡ຆ҈ὋځᏪϘ३˿ᝌ֖Сซǌ 
Hummingbirdၸnode.jsधԦὋ᤯᣾web socket࠱ஜ૵଍ᤞፋเ᜾٧ǌٿᤝழ಴௦ၸFlash socket

ஜ૵Ԧᤞፋเ᜾٧ǌᤇ˓ᮉᄫ௦धຸᄉὋMIT࠱ ૾ాὋڦڠὙhttps://github.com/mnutt/hummingbirdǌ 

Node.js ௦ Linux ֖ Unix ࣰԻʼ΍ၸ V8 JavaScript ल୲ᄉ͇̂᯵Ү I/O ಳ

౵Ὃ˞ ᜵ၸ̅ᎃзԺͨ᎕ᄉᎩፎርࣿὋΒݟ Web నҫ٧ǌ߱ ᄉ᝹᝟ԩҁ˿ Ruby 
Event Machine ֖ Python Twisted ᄉॕֽὋࣲ֖߱͂ዜͪǌఝܲథС node.js ᄉ

Юࠓឯԟ᫝Ὑhttp://nodejs.org/ǌ 

Hummingbird ᄉࠃௐ Web ึ᧙ஜ૵ߚϱڙ MongoDB ˖ὋՐᏧଡΘ˿ঋᤳឳзᑞҦǌ۲̅

node.js ᄉᡱᢍనҫ٧͗᝭ेၸਖ਼ڙᎩቢʼᄉาҮὋࣲ࠱ஜ૵ߚϱҁ MongoDB నҫ٧ʼǌࣂፂࠃ

ဗᄉૈಕӉહҁ᝺൒ஜǋͮᎵǋᩘ֖׫঳เ᜾ஜǌʽ᭦௦ҁ᝺൒ஜᄉΒߔὙ 
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ఝܲథС Hummingbird ᄉЮࠓԺ̾᝺᫇Ὑhttp://projects.nuttnet.net/hummingbird/ǌ 
C5t ௦Բʶ˓ၸ MongoDB ౝतᄉథᡙᣃ͇ǌ߱ ௦Юࠓክူᣃ͇Ὃၸ TurboGears὇Python Web

ಳ౵Ὀ֖ MongoDB з੆ǌຸ̼ᆉڦڠὙhttps://bitbucket.org/percious/c5t/wiki/Homeǌ 
Ե᜵ᣤЙ;ਆ᜵ᄉ URL ᑞѸतᮅ᭦Ὃᮅ᭦Ժ̾௦МРᄉ੊ᏧሒథᄉὋ൤ܰ߱ᤆଡΘ˿Юࡂ

Ꮅᄉᝢ᝼૾ా֖К஠଼ጉҩᑞǌ 

17.11� GeoCouch 

GeoCouch ௦ CouchDB ᄉੰࡘὋ˝ Apache CouchDB ଡΘူڠζোጉलǌᮉᄫڦڠὙ

https://github.com/couchbase/geocouchὋՎௐ߱ᤆᜁஅЙ Couchbase МՂ὇ᡁү˿ឞᮉᄫᄉधԦὈ

ᄉ Couchbase ˖ǌGeoCouch ኃʶྟၸ Python ֖ SpatiaLite धԦὋ᤯᣾ stdin ֖ stdout ˀ CouchDB
̓̈ǌᄫґྟఴၸ Erlang धԦὋ֖ CouchDB ᄉᬶ੆˶ఝݝǌ 

ζোጉललЙ˿థСஜ૵ͮᎵᄉ᜼ᝇǌᬣᅋူڠ GPSǋͮ Ꮅਕः٧ǋ֖ڎڠఴ଼ڠጉᄉѢဗὋ

 ζোጉलൣᤩຑ੆˝᝴ܲःၸ˖ᄉ᧗᜵ᦉѫǌူڠ
GeoCouch ஂ૆᝴ܲሗူڠζোጉलዜۋὋݟʽ੝ᇧὙ 
� Point 
� Polygon 
� LineString 
� MultiPoint 
� MultiPolygon 
� MultiLineString 
� GeometryCollection 
GeoCouch ၸ R ಝߚϱူڠζোጉलǌR ಝ὇http://en.wikipedia.org/wiki/R-treeὈࣸคၸ̅ܲ

ሗူڠζোֵ̖Ὃඊݟ PostGISǋSptiaLite ֖ Oracle SpatialǌR ಝ΍ၸழڰͺ˝ͮူڠᎵᄉᤂͪ

ϘὋࠪࡘᇧܷᦉѫіʹ्ڎ౎ឬᡛܴ˿ǌ 
PDX API὇www.pdxapi.com/Ὀ௦ʶ˓ॡݝᄉ GeoCouchߥ˷ᔴΒὋ߱ѽၸ GeoCouch˝จПࣉᄉ

धஉူڠஜ૵Ѹत˿ʶ˓RESTనҫǌจП࠱Фူڠஜ૵̾ shapefile्यМ࣊ǌᤇ̎஠͇᤯᣾PostGIS
ᣀ૰੆ GeoJSONǌCouchDBஂ૆ JSONὋᑞॡࠓ௛࠭Й GeoJSONࣲᣏౚଡΘुܷᄉ REST APIǌ 
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17.12� Alchemy Database 

Alchemy ஜ૵ं὇http://code.google.com/p/alchemydatabase/Ὀ௦ХథԤ᧗ব᠎ᄉஜ૵ंǌ߱

௄Ժ̾௦ RDBMSὋԠԺ̾௦ NoSQLǌ߱ౝतڙ Redis ֖ Lua ʼὋЮࢥ Lua ᝌ᧕٧ǌၿ̅΍ၸ

RedisὋஜ૵ंᤳऎ᭣࣡ঋὋᏪ˄ᤆࡉ᧙ڙЮߚ˖߸੆Չሗୱͺǌʿ᣾ᤇ˶਒։ᅋὋݟ౦Юߚஜ

૵֖ᇒᄧʼஞ˓ஜ૵ᬶࢿѾॡܷௐὋ߱͗ԩҁ Redis ᄉᬌ҃ǌ 
Alchemy ᄉবᑞ৲̠ὋԓݟځʽὙ 
� ΍ၸ͇̂᯵ҮᄉᎩፎనҫ٧ὋࡉԺᑞѽၸЮߚǌ 
� ᰳ஌ஜ૵ፆౝ֖Ԍ᎕Љ᝴ڙ RAM  உॡܲஜ૵ǌߚ˖
� Եஂ૆ OLTP ణᄰСᄉ SQL ឥԱὋγ૆ጆፑᣏ᧙ጞὋՎௐԠॡథၸǌʿஂ૆ܬఽ SQLǌ

Alchemy ᑞஂ૆ᄉ SQL  /Ὑhttp://code.google.com/p/alchemydatabase/wikiڦڠѴᛪ̽֐
CommandReference#Supported_SQLǌ 

17.13� Webdis 

Webdis὇http://webd.isὈ௦ Redis ᄉᰳᤳ HTTP ଋԯǌ߱ࡂ௦ʶ˓ኤӬᄉ Web నҫ٧Ὃឯය

ʽԦፋ RedisὋֽःᤄٿፋࠆਖ਼ቪǌWebdis ᳭ᝢஂ૆ JSONὋ൤ܰᤆஂ૆Ф̴ዜݟۋʽǌ 
� ஠ఴὋ text/plainǌ 
� HTMLǋXMLǋPNGǋJPEGǋPDFὋѫѾ΍ၸՉᒬᄉੰࡘዜۋǌ 
� BSONὋapplication/bsonǌ 
� Redis Өᝫಪयǌ 
Webdis ᛠ˝ዜͪ௾᤯ᄉ Web నҫ٧ὋԵʿ᣾႔థνஇ̾ஂ૆ Redis ٿǌ௾᤯ឯයᤄ̽֐ 200 

ok ̼ᆉǌݟ౦ԩ᝺᫇ଌ҃ॕֽὋʿЉ᝴ٿः౼˓ឯයὋࠆਖ਼ቪ͗அҁ 403 forbidden ᄉ HTTP ֽ

ःǌʿஂ૆ GETǋPOST ֖ OPTIONSὋ΍ၸ߱͂͗ᤄٿ 405 Method Not AllowedǌWebdis ஂ૆

HTTP PUTὋԺ̾᤯᣾̽֐౎᝹ᎵϘὋΒݟϷʽ᭦ᤇಧὙ 

curl --upload-file my-data.bin http://127.0.0.1:7379/SET/akey 

17.14� ᇣ㒧 

ࡘᤇ̎᧗᜵੾శᄉ᣾ር˖३ҁ˗ࠜథᡙᄉͳᰍǌఴብ˷ߥзఴብᄉ঳ፆௐὋయభ;ᑞ̯ੇڙ

ᇧ NoSQL ᄰСࢹХ֖ࠃၸርࣿὋԢᄰС಴Βǌ 
Ϸ RRDTool ֖ Nagios ᤇಧᄉࢹХ௦᤯ၸᄉὋᦏ௦᭣࣡థ͈ϘᄉᄢଌԢክူᣃ͇ǌϷ nodetool

ᤇಧᄉࢹХڙክူ֖ᄢଌ Cassandra ௐὋᑞࣛ౎ᮨܰᄉܪݝǌ 
ScribeǋFlume ֖ Chukwa ᐐՋழ᭦ଡΘ˿᭣࣡ुܷᄉᑞҦǌ֖߱ူܪѫ࣊य௅ংڙ ͂ଡΘ˿

ϣܤᄉҩᑞ౎ክူѫ࣊यဖܑ˖ၶ੆ᄉܷ᧙௅ং஠͇ǌOpenTSDB ˝˞఺ǋనҫ֖ःၸርࣿଡΘ

 ௐᄢଌᄉ۲ᆨ᝹ஶǌࠃ˿
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Pig ௦᭣࣡థ͈ϘᄉࢹХὋԺၸ̅ڙ Hadoop ᬶᏅʼᎃзᐒ௙ᄉ MapReduce ͉ҫὋఴብࣞ;

ᤇழ᭦ध˿˓ܿǌϷڙ SolandraǋHummingbirdǋc5tǋGeoCouchǋAlchemy ஜ૵ं֖ Webdis ᤇ

ಧథᡙᄉःၸᑞᝧੇ͂ᄹҁὋॆ NoSQL ֵ̖ᄉ༦าुܷ֖;ᄉཁߔᇋୢڙʶᡐௐὋ͗༎ԦѢঞ

ಧᄉ༡ᔈǌఴብ੝ᎬѴᄉՉሗࢹХǋࠃၸር֖ࣿၸΒʿ᣾௦ܷӡˆႌᄉ࠴࠴ʶᝇǌឳ᣾ఴ˹ᄉߥ

˷Ὃ࣎భᑞ༎Ԧᡐ;ᄉТᡙὋԜ˿ᝌ֖ߥ˷ఝథᡙὋఝ᤟Ջ;ᄉ NoSQL ֵ̖ǌ 
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߶ᜈˀᦠᎵ�

ᴀゴݙᆍ 
� ߶ᜈࣲ᝹Ꮅі˓ึᛠᄉ NoSQL ֵ̖ 
� ˿ᝌʿՎࣰԻʼ۲ఴ߶ᜈᄉӜѾ 
� ຸᆉᎃដ᤟ၸᄉֵ̖ 
� ᦠᎵ NoSQL ֵ̖ 
 

͇ᄉ߶ᜈឬ௙࣡ځୱͺጆፑʿՎᏪԪӐǌᤇ᧖Ӊդᄉܷᦉѫឬ௙ࠪ LinuxǋUnix ֖ Mac 
OS X ᦏథ஌Ὃథ̎ڠழ˶̭͗ፀڙ Windows ʼᄉ߶ᜈឬ௙ǌ 

ੇ͂ፂ࣡᜵ڙ/opt ᄫेʽ߶ᜈጷ͇ǌroot ̾ܰၸਖ਼᳭ᝢ௃ాᬌз൤ᄫेǌݟ౦஠˖ૈ߿ឬ

᜵ڙ/opt ᄫेʽᝌԌ஠͇੊੯ᛠФ̴ୱͺὋၸਖ਼Ԡ෤థзాᬌὋԺ̾ᤁᛠҪʼ sudo(8)ʽᄉ֐

̽੊Ꮷ΍ၸ chmod(1)ઁ/opt ᄫेஇ੆Ժзᄉǌ 

A.1� Hadoopᅝ㺙Ϣ䜡㕂 

ఴᓫឬ௙ݟʹ߶ᜈᦠᎵ Hadoop CommonǋHDFS ̾Ԣ Hadoop MapReduceǌ 
̾ʽᣃ͇௦ॸᭉᄉǌ 
� Java 1.6.xǌHadoop ௦ڙ Sun὇ဗڙ௦ OracleὈJDK ʽᤈᛠᄉ฽ណǌ 
� SSH ੠ sshdǌSSH ʶ߿᜵ᜈὋsshd ˶३ᡪᡐ౎ǌHadoop ᑭఴ᤯᣾ sshd ᤋଋᤉር Hadoop

ᤈርǌ 
Hadoop Ժ߶ᜈࣲᤁᛠ˝Ӭᓫཁ੊ܲᓫཁᬶᏅǌӬᓫཁഴय˶ԺᦠᎵ੆͡ѫ࣊यǌఴᓫ˞᜵

СซӬᓫཁ֖͡ѫ࣊यഴयὋʿӉહᬶᏅὋʿ᣾͗ଡΘᤇ˓˞ᮤᄉ஠ುᩖଋǌ 

A.1.1� ᅝ㺙 

(1) ʽᣑ Hadoop ሶྟ߿ὋڦڠὙhttp://hadoop.apache.org/common/releases.htmlǌᎃзఴ˹ௐ

Hadoop ణளྟఴ௦ 0.21.0Ὃੇ͂ᤤ 0.20.2ǌၸᤇ˓ྟఴᑞᥗБ 0.21.0 ᤴ੆ᄉʿʶᒰ᫇ᮤὋྱѾ௦

֖ HBase ʶᡐၸௐǌ 
(2) ᝌԌ஠͇ǌ 
(3) ᝌԌ߸੼˓ڠழஉݝὋੇᤤસஉҁ/opt ᄫे᧖ǌ 

䕃�

ᬃेA�
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(4) ὇ԺᤤὈڙ੯ᛠᝌԌᄉᄫे᧖ѸतቿՁᩖଋ hadoop ૈՓʼ᭦൥ᰠᄉᄫेǌቿՁᩖଋԺ

̾Ϸʽ᭦ᤇಧѸतὙln -s hadoop-0.20.2 hadoopὋ൤̽֐ϛ᝹;ൣڙܪଡԨ஠ುᄉᄫेʽǌ 
߶ᜈ߸ Hadoop ՐὋ੯ᛠʽѴ۲ఴᦠᎵ൥ᰠǌ 
(1) νஇ conf/hadoop-env.shὋ᝹Ꮅ JAVA_HOME ˝ᄰःᄉ JDKǌUbuntu+OpenJDK ᄉពὋ

JAVA_HOME ःឞ௦/usr/lib/jvm/java-1.6.0-openjdkǌMac OS X ʼ JAVA_HOME ܲӦ௦

/System/Library/Frameworks/JavaVM.framework/Versions/1.6.0/Homeǌ 
(2) ੯ᛠ bin/hadoopὋݟ౦ᄹҁʽ᭦ᄉᣤѢࡂឬ௙߶ᜈ෤᫇ᮤὙ 

  

 

౦෤ᄹҁݟ Hadoop ᜵೜ಉࡂᛠᤤᮉὋ̽֐ JAVA_HOME ௦ՠૈҁ˿ൣᆷᄉ JDK ʼǌ 

A.1.2� ऩ㡖⚍䜡㕂 

Hadoop᳭ᝢ̾Ӭᓫཁഴयᤁᛠǌ᜵ណʶʽHadoop௦ՠᑞൣ࣡ࢹͺὋԺ̾Ϸʽ᭦ᤇಧࠃᰍHDFSὙ 

� $ mkdir input 

� $ cp bin/*.sh input 

� $ bin/hadoop jar hadoop-examples-*.jar grep input output 'start[a-z.]+' 

ឞ̽֐ःឞ͗ᝎԦ MapReduce ͉ҫὋ͉ҫၶ੆ᣤѢᄉधݼᦉѫ௦ᤇಧᄉὙ 
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Ժ̾ၸ̽֐**cat output/***ᆷᝢᣤѢᄉЮࠓǌ 
ᣤѢԺᑞ͗ځ Hadoop ྟఴథ੝ԪӐὋܷഏ௦ᤇಧᄉὙ  

 

A.1.3� ӾߚᏗᓣ῵ᓣ䜡㕂 

᜵ઁ Hadoop ᦠᎵ੆͡ѫ࣊यὋʶ˓᧗᜵ґଡ௦ʿၸԯ̽ࡂᑞ SSH ҁ localhostǌ 
ណណὙ 

 

ጆፑ͗ଡᇧ;ᆷᝢఴڠనҫ٧ᄉԺ᭤বὋᣤЙ yes ౎ֽःឞଡᇧǌ 
᝹Ꮅ̽֐Ժ̾ፘ፝˿ǌՠѶᄉពὋःឞЎ੯ᛠʽ᭦ᄉࡂᑞᄅे੆ҩὋᥦࡂᆉࠚ౦ʿၸᣤЙݟ

 ᆉὈὙࠚᨄᝢ᝼὇௃ᭉࠚ

 

Hadoop Ժ̾ڙӬᓫཁʼ̾͡ѫ࣊यഴयᤁᛠὋඇ˓ Hadoop ࿗በᄉڙએᤈርᤁᛠߵ Java ᤈ

ር˖ǌ 
ʽ᭦௦۲ఴ߶ᜈ൥ᰠǌ 
(1) νஇ conf/core-site.xmlὋၸʽ᭦ᄉЮࠓ౎ఢ૰ቆᄉ<configuration></confi- 

guration>ಕኣὙ 

 

὇ᦠᎵ Hadoop  એᤈርὈߵ
(2) νஇ conf/hdfs-site.xmlὋၸʽ᭦ᄉЮࠓ౎ఢ૰ቆᄉ<configuration></confi- 

guration>ಕኣὙ 
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὇ᦠᎵߔځ҃ܬὋ1 ᛪ௙௃҃ܬǌఝᰳᄉߔځ҃ܬᭉ᜵ఝܲᄉᓫཁὈ 
(3) νஇ conf/mapred-site.xmlὋၸʽ᭦Юࠓ౎ఢ૰ቆᄉ<configuration></confi- 

guration>ಕኣὙ 

 

὇ᦠᎵ MapReduce  એᤈርὈߵ
(4) ʽ᭦᤯᣾ಪयӐ HDFS ౎฽ណ͡ѫ࣊यഴयὙ 

 

౦ᄹҁዜͪʽ᭦ᤇಧᄉᣤѢ὇hostݟ ʿʶಧὈὋᥦࡂឬ௙ʶѬ OKὙ 

 

(5) ըҮ੝థ Hadoop  એᤈርὙߵ

 

(6) ೜ಉ௅ং஠͇ᆷᝢ੝థጷ͇ᦏᤁᛠ˿Ὃ௅ং᳭ᝢஉڙ log ᄫेʽ᭦Ὑ 
;͗ᄹҁʽѴ௅ং஠͇὇̾;ᄉၸਖ਼Տ̼ఢ usernameὋ;ᄉ˞఺Տ̼ఢ hostnameὈὙ 
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(7) ᝺᫇ Namenode ֖ JobTracker ᄉ Web ଋԯὋڦڠѫѾ௦ http://localhost:50070/֖ http:// 
localhost:50030/Ὑ 

(8) ᤁᛠ jps ѴѢ੝థ Java ᤈርǌ;ःឞ͗ᄹҁʽѴᣤѢὋॆཨԺᑞᤆӉહФ̴ൣڙᤁᛠᄉ

Java ᤈርὙ 

 

὇ᤈር ID ॡԺᑞʿՎὈ 
(9) ଋʽ౎᧗ளᤁᛠ HDFS ฽ណ᯵ҮὙ 

 

(10) ˝ᆷᝢᣤѢὋઁᣤѢ̯ HDFS ુ᠄ҁఴڠ஠͇ጆፑὋཨՐ࠱Юࠓ੩ӾҁಕэᣤѢʼὙ 

 

(11) ᄯଋ̯ HDFS ʼᣤѢ MapReduce ͉ҫὋःឞᑞӛᦠఴڠ஠͇ጆፑʼᖌ३ᄉᣤѢὙ 
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ᤇಧࡂ߸੆˿͡ѫ࣊यᄉ᝹ᎵǌథСHadoopᬶᏅᄉ߶ᜈᦠᎵឯԟ᫝Ὑhttp://hadoop.apache.org/ 
common/docs/r0.20.2/cluster_setup.htmlǌ 

A.2� HBaseᅝ㺙Ϣ䜡㕂 

HBase ࿗በഴयᄉ߶ᜈᦠᎵ൥ᰠݟʽǌ 
(1) ̔ ᣑణளᄉሶྟ߿ HBaseὋڦڠὙwww.apache.org/dyn/closer.cgi/hbase/ǌఴ˹ᎃзௐణள

ሶྟ߿௦ hbase-0.90.3ǌ᜵ྱѾซ਒֖߱ Hadoop ྟఴᄉЩࠓবὋځ˝ HBase థʶ̎Ιᠺǌ 
(2) ᝌԌ HBase ஠͇Ὑ 

 

(3) ᝌԌ߸੼˓ڠழஉݝὋੇᤤસ/opt ᄫेǌ 
(4) ѸतቿՁᩖଋ ln -s hbase-0.90.3 hbaseǌ 
(5) νஇᦠᎵ஠͇ conf/hbase-site.xmlὋ࠱<configuration.</configuration>ఢ

૰੆Ὑ 

 

hbase.rootdir௦HBaseзЙᄉᄫेǌੇ ᄉhbase.rootdir᝹੆˿/opt/hbase_rootdirǌ

;Ժ̾இ੆Ф̴ͮᎵǌhbase.rootdir ᳭ᝢ௦/tmp/hbase-${user.name}Ὃనҫ٧᧗ըௐథ

ԺᑞᜁѺᬓǌ 
(6) ըҮ HBase ᆷᝢ߶ᜈ੆ҩὙ 

 

(7) ၸ shell ᤋଋ HBaseὙ 

 

A.3� Hiveᅝ㺙Ϣ䜡㕂 

̾ʽѴѢॸᭉᄉᣃ͇ǌ 
� Java 1.6.xǌHadoop ௦ڙ Sun὇ဗڙ௦ OracleὈJDK ʽ฽ណᄉǌ 
� Hadoop 0.20.2ǌHive ᑞၸ 0.17.x ֖ 0.20.x ྟఴᄉ Hadoopǌ 
߶ᜈᦠᎵ൥ᰠݟʽǌ 
(1) ʽᣑሶྟ߿ὋڦڠὙwww.apache.org/dyn/closer.cgi/hive/ǌᎃзఴ˹ௐᄉሶྟ߿ఴ௦

hive-0.70.0ǌ̃ᤈ҃ྟ஠͇Տ᧖థ-binὋځ˝௦ Java ᎃзᄉ੝̾ᡴࣰԻǌ 
(2) ᝌԌὙ 
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(3) ᝌԌ߸੼˓ڠழஉݝὋੇᤤસ/opt ᄫेǌ 
(4) ѸतቿՁᤋଋὙ 

 

(5) ᝹Ꮅ HIVE_HOME ဖܑԪ᧙Ὑ 

 

὇ૈՓᄉᄫे˖Ӊդ HiveὈ 
(6) ઁ Hive ຊҪҁ PATH ᧖Ὑ 

 

(7) ੯ᛠ which hive ̾ᆷᝢ᝹Ꮅ੆ҩὋःឞᑞᄹ᜸ᦠᎵݝᄉ PATHὙ 

 

A.3.1� 䜡㕂 

ᆷᝢ Hadoop ຊҪҁ˿ PATH ᧖Ὃ੊Ꮷ HADOOP_HOME ဖܑԪ᧙ૈՓ Hadoop ᄫेǌԺ̾ᤇಧ

᝹Ꮅ HADOOP_HOMEὙ 
(1) ᝹ᎵဖܑԪ᧙Ὑ 

 

὇ૈՓӉդ Hadoop ᄉᄫेὈ 
ڙ (2) HDFS ʼѸत/tmp ᄫेὙ 

 

὇ซ਒ᄫेԺᑞࣂፂڙߚὈ 
(3) ፋ HDFS ʼᄉ/tmp ᄫेܘҪጷၸਖ਼ᄉзాᬌὙ 

 

(4) Ѹत hive.metastore.warehouse.dir ᄫे὇᳭ᝢ௦/user/hive/warehouseὈ 

 

߿ૈ (5) HDFS ᄫे/user/hive/warehouse ᄉзాᬌὙ 

 

A.3.2� Hadoop㽚Ⲫ䜡㕂 

Hive ᦠᎵतበڙ Hadoop ᦠᎵ۲ᆨʼǌHive ᳭ᝢᦠᎵӉդڙ conf/hive-default.xml ˖Ὃ

᤯᣾νஇᤇ˓஠͇˖ᄉԪ᧙Ժ̾᜷ᄥ᳭ᝢᦠᎵὋ᤯᣾νஇ HIVE_CONF_DIR Ժ̾νஇ Hive ᦠᎵ

ᄫेૈՓளᦠᎵǌᬓ˿νஇ conf/hive-site.xml ᄉᦠᎵܰὋᤆԺ̾ၸ̾ʽழกνஇᦠᎵǌ 
� Hive ੑҸ㸠 SET ੑҸǌඊݟ hive > SET mapred.job.tracker=hostName.organiza- 
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tionName.com:50030;᝹Ꮅ MapReduce ᬶᏅᦠᎵǌ 
� hiveconf 䜡㕂ব䞣ǌ࠱ hiveconfig Ԫ᧙Ϙ͛ፋ hive ርࣿǌΒݟ bin/hive -mapred.  

job.tracker=hostName.organizationName.com:50030 ᝹Ꮅ MapReduce ᬶᏅ֖ʼ

᭦ᄉ SET Кʶಧǌhiveconf߸̽֐ ʶ൒Ժ̾͛Йܲ˓Ὃʿ᣾͛Йܷ᧙ԟஜʿܹࠓ௛፤એὋ

Ժ̾ઁ੝థԪ᧙᝹Ꮅ˝ဖܑԪ᧙ HIVE_OPTS ᄉϘǌ 
᜵ᆷᝢ Hive ߶ᜈ੆ҩὋᭉ੯ᛠ$HIVE_HOME/bin/hiveǌ 

A.4� Hypertableᅝ㺙Ϣ䜡㕂 

Hypertable ణኤӬᄉ߶ᜈழय௦ၸ̃ᤈ҃ӉὋ֖߱੝థၸ glibc 2.4+ᄉጆፑᦏЩࠓǌݟ౦;ᄉ

ጆፑ΍ၸఝᏤᄉ glibcὋѶᭉ᜵੣Үᎃដ੩Ӊ HypertableὋХͳឬ௙ឯԟ᫝Ὑhttp://code.google.com/p/ 
hypertable/wiki/HowToPackageǌ 

Hypertable ՎௐଡΘ 32 ͮԢ 64 ࣰͮԻᄉ̃ᤈ҃ӉὋଡΘᄉಪयӉહ.rpmǋ.debǋ.dmgǌ

൤ܰᤆథ.tar.gz2 ᄉǌ˝˖በᡐ᜸Ὃੇᤤસ.tar.gz2ǌ 
ԟཱʽ᭦ᄉ൥ᰠ߶ᜈ 64 ͮ Hypertable .tar.gz2 Ӊǌ 
(1) ʽᣑణளԦ࣊ྟڦڠὙ www.hypertable.com/download/ ǌᎃзఴ˹ௐᄉణளྟ௦

0.9.5.0.pre5ǌ 
(2) ᝌԌ᎕Ὑ 

 

(3) ᝌԌ߸੼˓ڠழஉݝὋੇᤤસ/opt ᄫेὋፆౝݟʽὙ 

 

଍ᕚ૊ᤇ˓ፆౝஉὋݟ̽֐ʽὙ 

 

(4) ѸतቿՁᩖଋ**current**Ὑ 

 

(5) ˶Ժ̾΍ФЩࠓ FHS὇஠͇ጆፑࡎ൒ಕэὋFilesystem Hierarchy StandardὈὋ൤ᮉԺᤤǌ 

A.4.1� FHSݐᆍ 

FHS ௦ Linux/Unix ஠͇ጆፑ଍ᕚᄉ஠͇ጷጺழयǌಕэतᝫઁᣃ͇ӉᄉᦠᎵஉҁ/etc/opt

˖Ὃஜ૵உҁ/var/opt ˖ǌ 
᜵ᝧ Hypertable Щࠓ FHSὋឯԟཱʽѴ൥ᰠǌ 
(1) ၸ;ᄉၸਖ਼֖ጷ὇Ժၸ id ᖌԨҁὈఢ૰<userName>:<groupName>ࣲ੯ᛠʽ᭦ᄉ̽֐

 Ὑ̽֐
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(2) ᤁᛠʽ᭦ᄉ̽֐Ὑ 

 

ӣጞڙ Hypertable ௐὋFHS ЩࠓᑞᥗБ᧗ளѸतᦠᎵǋ௅ংǋhyperspace ֖ localBroker ಩
ᄫेǌ 

(3) ᆷᝢ Hypertable Щࠓ FHSὋѴѢ/opt/hypertable/currentᄫेЮࣲࠓᆷᝢቿՁᩖଋὋ

ᄫेःឞ௦Ϸʽ᭦ᤇಧὙ 

  

 

A.4.2� 䜡㕂Hadoop੠Hypertable 

౦;థ૊ఴብឬ௙ᦠᎵݟ HadoopὋᥦ conf/core-site.xml ᧖ᄉ HDFS ᦠᎵःឞ௦ᤇಧὙ 

 

὇conf/core-site.xml ᄉЮࠓὈ 
ဗڙ᜵νஇ conf/hypertable.cfgὙ 
(1) ᆷᝢ hypertable.cfg ᧖ᄉథС HDFS ᄉᦠᎵ HdfsBroker.fs.default.name ௦Ὑ 

 

(2) νஇ/hypertable ᄫेᄉзాᬌὙ 

 

A.5� MongoDBᅝ㺙Ϣ䜡㕂 

̯ www.mongodb.org/downloads ʽᣑణளྟఴ MongoDBὋФ˖Ӊդܷܲ˞ึୱͺጆፑᄉ̃
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ᤈ҃Ӊǌੇʽᣑᄉ௦ 64 ͮ Linux ᄉ 1.8.2-rc2 ྟǌݟ౦;ᤤસФ̴ྟఴὋܷᦉѫ߶ᜈ൥ᰠःឞ˶

ᤆ௦ʽ᭦ᤇಧᄉǌ 
(1) ᝌԌ᎕Ὑ 

 

(2) ᝌԌ߸੼˓ڠழஉݝὋੇᤤસ/opt ᄫेὋፆౝݟʽὙ 

 

(3) ѸतቿՁᩖଋ mongodb ૈՓᄫेὙ 

 

䜡㕂MongoDB 

MongoDB ஜ૵᳭ᝢߚஉڙ/data/db ᄫेʽǌݟ౦ਆၸ᳭ᝢᄫेὋᭉѸतᄫेࣲ᝹ాݝᬌὙ 

 

உߚ౦ਆၸѾᄉᄫेݟ MongoDB ஜ૵஠͇Ὃඊݟ/opt/data/dbὋԺ̾ᤇಧϡὙ 

 

ʿၸ᳭ᝢϘᄉពὋ᝭३ઁளᄫेͺ˝--dbpath ᄉԟஜ͛ፋ MongoDBὋϷᤇಧὙ 

 

A.6� CouchDBᅝ㺙Ϣ䜡㕂 

᜵߶ᜈ CouchDBὋᯪЎᭉ᜵߶ᜈ Erlang ֖ Erlang OTPǌ 
Linux ֖ Unix ʼᜈ Erlang ૟ኤӬᄉǌMac OS X ʼԺ̾ѽၸ brew὇http://mxcl.github.com/ 

homebrew/Ὀ߶ᜈ ErlangǌWindows ʼణኤӬᄉழय௦߶ᜈ Couchbase ᄉ Couchbase Server1.1Ὃڠ

˿Ὑwww.couchbase.com/downloadsὋ߱Ӊહڦ Erlang Widnows ྟǋCouchDB ᤆథФ̴ʶ̎ྱবǌ

థСڙ Windows ʼ߶ᜈ Apache Couch ᄉឬ௙Ժ̾ڙᤇ᧖੼ҁὙhttp://wiki.apache.org/couchdb/ 
Installing_on_WindowsὋФ˖˶Ӊહ Erlang ᄉ߶ᜈ൥ᰠǌ 

Apache CouchDB ߶ᜈӉܷܲஜࣰԻᦏథὋ߶ᜈӉ֖ឬ௙Ժ̾ݟڙʽڦڠ੼ҁὙ

http://wiki.apache.org/couchdb/InstallationǌCouchDB ᐿՐᄉМՂ Couchbase ˶˝᝴ࣰܲԻଡΘ˿

̃ᤈ҃߶ᜈӉǌ 
ґ᭦ܷᦉѫ߶ᜈឬ௙ᦏ௦ၸ̅߶ᜈ̃ᤈ҃஠͇ǌఴᬃेᎬѴᄉ੝థᣃ͇ᦏधຸὋຸ ̼ᆉᒬၿ

ᖌԨὋځ൤;˶Ժ̾ᤤસၸຸ̼ᆉᎃដ߶ᜈǌʽ᭦ͺ˝ʶ˓ΒߔὋੇ͂໥ᇧڙʹݟ Ubuntu 10.04
ʼᎃដ߶ᜈ CouchDBǌ 

Ubuntu10.04 ⱘCouchDB⑤ҷⷕᅝ㺙 

ڙ Ubuntu Linux ၸຸ̼ᆉ߶ᜈ CouchDB Ժ̾ԟཱʽ᭦ᄉ൥ᰠǌ 
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(1) ߶ᜈΙᠺᮉὙ 

 

(2) ᖌԨ xulrunner ྟఴὙ 

 

ੇᄉ఺٧ʼ Ubuntu 10.04 ᣤѢ௦ Mozilla XULRunner 1.9.2.17 -20110424212116ǌ 
(3) Ѹत xulrunner Р̙ዜंҪᣑᦠᎵὋᤇ௦ځ˝Ժᑞథܲ˓ xulrunner ྟఴὙ 

 

(4) ຊҪʽѴᛠὙ 

 

(5) ੯ᛠ ldconfigὙ 

 

(6) ᖌԨຸᆉὋԺ̾ၸ SVN ੊ GitὙ 

 

(7) ᤈЙຸᆉᄫेὙ 

 

(8) Bootstrap ˧Ὑ 

 

ซ਒Ὃݟ౦ᤇ൥ѢᩱὋ;Ժᑞᭉ᜵߶ᜈΙᠺᮉὋINSTALL.Unix ஠͇ଠᤗ˿੝థΙᠺᮉǌԲ

ܰԺᑞᤆᭉ᜵߶ᜈ.aclocalὋ̽֐˝Ὑsudo apt-get install automakeǌ 
(9) ᦠᎵὙ 

 

(10) ᎃដ߶ᜈὙ 

 

(11) Ѹतʶ˓Տ˝ couchdb ᄉၸਖ਼Ὑ 

 

(12) νஇ CouchDB ᄫेాᬌፋ couchdb ၸਖ਼ǌ 
(13) νஇ CouchDB ᄫे੝థాፋ couchdb ၸਖ਼ǌ 
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A.7� Redisᅝ㺙Ϣ䜡㕂 

ԟཱʽѴ൥ᰠ߶ᜈ Redisǌ 
(1) ʽᣑణளᄉሶྟ߿ఴὋڦڠὙhttp://redis.io/downloadǌᎃзఴ˹ௐణளྟఴ௦ 2.2.8ǌ 
(2) ᝌԌ᎕Ὑtar zxvf redis-2.2.8.tar.gz 

஠͇ሧҮҁ/opt࠱ (3) ᄫेὙmv redis-2.2.8 /opt 

(4) ѸतᩖଋὙ 

 

(5) ᎃដὙ 

 

(6) make test.౎ᆷᝢǌ 

A.8� Cassandraᅝ㺙Ϣ䜡㕂 

ԟཱʽѴ൥ᰠ߶ᜈ Cassandraǌ 
(1) ʽᣑ̃ᤈ҃धԦྟڦڠὙhttp://cassandra.apache.org/download/ǌᎃзఴ˹ௐణளྟఴ௦

0.8.0-rc1ǌʽᣑ஠͇˝Ὑapache-cassandra-0.8.0-rc1-bin.tar.gzǌ 
(2) ᝌԌ᎕Ὑ 

 

 ஠͇ሧҮҁᄫಕᄫेὙ࠱ (3)

 

(4) ѸतՏ˝ apache-cassandra ᄉᩖଋૈՓӉդ Cassandra ᄉᄫेὙ 

 

A.8.1� 䜡㕂Cassandra 

Cassandra ᤯᣾஠͇ conf/cassandra.yaml ᦠᎵǌܷᦉѫ᳭ᝢᦠᎵ᤟ၸ̅ӬᓫཁഴयὋԵ

᜵ᆷᝢ cassandra.yaml  ᛠǌࡂڙߚ௙ᄉᄫेᦏܥ˖
ʽѴᦠᎵૈՓ஠͇ጆፑὙ 
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ၸ̽֐ sudo mkdir -p /var/lib/cassandra Ѹत/var/lib/cassandraǌᆷγឞᄫे

᝹Ꮅ˿᤟ॆᄉాᬌὋ̾Φᤁᛠ Cassandra ᤈርԺ̾зᤇ˓ᄫेǌ 

A.8.2� 䜡㕂log4j 

log4j నҫ٧࡚বܥ௙ڙ஠͇ log4j-server.properties ˖ǌLog4j ᄉ appender ஠͇ܥ௙

 ʽὙݟ

 

ᆷγᄫे/var/log/cassandra ᝹Ꮅ᤟ॆᄉзాᬌὋࣲ̾ڙߚ Φᤁᛠ Cassandra ᤈርԺ̾з

ᤇ˓ᄫेǌ 

A.8.3� Cassandra⑤ⷕᅝ㺙 

ᭉ᜵ʽѴᣃ͇Ὑ 
� Java 1.6.x 
� Ant 1.8.2 
ԟཱʽ᭦ᄉ൥ᰠᎃដ Cassandra ຸᆉǌ 
(1) ̯ http://cassandra.apache.org/download/ʽᣑణளᄉधԦྟຸᆉǌᎃзఴ˹ௐᄉྟఴ௦

0.8.0.rc1ǌ 
(2) ᝌԌ᎕Ὑ 

 

(3) ੯ᛠ Ant ᎃដ͉ҫὙ 

 

A.9� Membase Server੠Memcachedᅝ㺙Ϣ䜡㕂 

̯ www.couchbase.com/downloads ʽᣑᄰСྟఴǌథݟʽʻ˓ʿՎᄉྟఴԺ̾ʽᣑ߶ᜈὙ 
� Membase నҫ٧ 
� Memcached నҫ٧ 
� Couchbase నҫ٧ 
̯ʼ᭦Ꭹڦʽᣑ᤟Ջ;ᄉୱͺጆፑᄉ Membaseǌ̃ᤈ҃ྟࠓ௛߶ᜈǌʽ᭦ၸ Mac OS X ໥ᇧ

߶ᜈǌ 
̾ʽ൥ᰠڨˀ Mac OS X ᄰСǌ 
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(1) Mac OS X ྟ Membase੩੆ zip ӉὋ஠͇௦Ὑmembase-server-community-1.6.5.3.zip 
(2) ᝌԌ᎕Ὑ 

 

ᝌԌ᎕߸ᄉርࣿͮ̅ Mac OS X ಪयᄉᄫे Membase.app ˖ǌ 
࠱ (3) Membase.app ሧҮҁ/Application ᄫे੊Ф߱γߚःၸርࣿᄉᄫे˖ǌ 

A.10� Nagiosᅝ㺙Ϣ䜡㕂 

ఴᓫԵ̭ፀڙ Ubuntu ʼຸᆉ߶ᜈ Nagiosǌఝܲጹᓫឯԟ᫝ Nagios ஠ುὋڦڠὙ

www.nagios.org/documentationǌ 

ʽѴᣃ͇௦ॸᭉᄉὙ 
� Apache 2 
� PHP 
� GCC὇http://gcc.gnu.org/Ὀǋᎃដ٧ԢधԦӉ 
� GD धԦӉ 
ԟཱʽ᭦ᄉ൥ᰠ߶ᜈॸᭉᣃ͇ǌ 
(1) ߶ᜈ Apache 2Ὑ 

 

(2) ߶ᜈ PHPὙ 

 

(3) ߶ᜈ GCC ֖धԦӉὙ 

 

(4) ߶ᜈ GD धԦӉὙ 

 

଍ᕚѸतʶ˓Տ˝ nagios ᄉၸਖ਼౎ᤁᛠ Nagios ᤈርǌڙ Ubuntu ʼѸत nagions ၸਖ਼

 ʽὙݟ

 

὇᝹˓ࠚᆉὋੇʶᓉၸ nagiosǌ̽֐ᛠ͗ଡᇧᣤЙࠚᆉࣲв൒ᆷᝢǌὈ 
Ѹत nagcmd ጷὋཨՐઁ nagios ֖ apache ၸਖ਼ᦏຊҪҁᤇ˓ጷ᧖Ὑ 

 

A.10.1� ϟ䕑੠㓪䆥Nagios 

߶ᜈ߸੝థॸᭉᣃ͇ՐὋ૊ݟʽ൥ᰠʽᣑࣲ߶ᜈ NagiosὙ 
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(1) ̔ ᣑ Nagios Core ֖ Nagios PluginsὋڦڠὙwww.nagios.org/download/ǌᎃзఴ˹ௐ Nagios 
Core ྟఴ௦ 3.2.3ὋNagios Plugins ྟఴ௦ 1.4.15ǌ 

(2) ᝌԌ᎕Ὑ 

 

(3) ᤈЙ nagios-3.2.3 ᄫेὙ 

 

(4) ᦠᎵ NagiosὙ 

 

(5) ᎃដὙ 

 

(6) ߶ᜈὙ 

 

(7) ߶ᜈ init ᑭఴὙ 

 

 ʽὙݟᣤЙ̽֐

 

(8) ߶ᜈಧΒᦠᎵ஠͇Ὑ 

 

ᣤѢݟʽὙ 
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(9) ᝹ᎵᄫेాᬌὙ 

 

ᣤѢݟʽὙ 

 

A.10.2� 䜡㕂 

(1) ᦠᎵᥪ͇ڦڠǌ 
(2) νஇᐎጆᦠᎵ஠͇Ὑ 

 

 ᄉǌࣁnagios@localhost`இ੆;ᒬ`ڦڠᥪ͇࠱
ʽ᭦і൥ᦠᎵ Nagios Web ႌ᭦Ὑ 
(3) ઁ Nagios Web ᦠᎵ஠͇߶ᜈҁ Apache ᄉ conf.d ᄫेὙsudo make install-webconf 

 

(4) Ѹतᄅे Nagios Web ႌ᭦ᄉ᠌ՁὙ 

 

ጆፑ͗ଡᇧ;ᣤЙࠚᆉࣲᆷᝢǌ 
(5) ᧗ը ApacheὙ 

 

A.10.3� 㓪䆥੠ᅝ㺙Nagiosᦦӊ 

ґ᭦ੇ̯͂ www.nagios.org/download/ʽᣑ˿ Nagios ଢ͇Ὃྟఴ௦ 1.4.15ǌ 
ᎃដ߶ᜈ Nagios ଢ͇ᄉ൥ᰠݟʽǌ 
(1) ᝌԌ᎕Ὑ 
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(2) ᤈЙଢ͇ᄫेὙ 

 

(3) ᦠᎵὙ 

 

(4) ᎃដὙ 

 

(5) ߶ᜈὙ 

 

ᤇಧ Nagios ֖ଢ͇ࡂ߶ᜈݝ˿ὋԺ̾ըҮ Nagios ˿ǌФ̴ᦠᎵᤇ᧖ࡂʿв̭ፀὋԺ̾᫝ឳ

߽ழ஠ುὙwww.nagios.org/documentation ˿ᝌఝܲសৰǌ 

A.11� RRDtoolᅝ㺙Ϣ䜡㕂 

ఴᓫ̭ፀڙʹݟ Linux ֖ Unix ʼ߶ᜈ RRDtoolǌ߶ᜈ RRDtool ᭉ᜵ SVN ਖ਼ቪǋautomakeǋࠆ
autoconf ֖ libtoolǌ 

ຸᆉ߶ᜈ RRDtool  ʽὙݟ

 

A.12� MySQLᅝ㺙Handler Socket 

Handler Socket ᤟ၸ̅ MySQL నҫ٧ 5.x ྟఴǌ߶ᜈݟʽὙ 
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