
ॕ▁्͵ঠ੥ 
1澝ࣩٿܨݤ 4Жׁޯڽࠃ 
ʒ ݇ރ data͹ݔଚз࣒ङঅ՚ͫڀ݇ރИ؂ҥङׂثߎ઻ 
ʓ ڀ݇ރ DataBase, DB͹୸؂ߊҥ֨ઋ঑ߑӄङ澝ৃু߄ङ澝Օһцङם୏݇ރङதՠ 
ʔ ڀ݇ރ঒ࣲ঩৏ DataBase Management System, DBMS͹ѹйऀۯЊݱҁ঩৏Ф୿ङ▲݇ރك঒ࣲ૷ў 
ʕ ڀ݇ރ঩৏ DataBase System, DBS͹ंڀ݇ރ澝ڀ݇ރ঒ࣲ঩৏澝ऀځ३پչڀ݇ރ঒ࣲմͧDBAͨুۨ 
2澝ٿܨݤॸঞࣩࢤ䎯 
ʒ ݇ރৈߣԗ 
ʓ ݇ރङһцۅ௤ͫӉѿچѺ৲Ќ۽ޣؠҭ 
ʔ ࣞ݇ރॹۅ௤͹ࣲ࣒ࣞॹऀځͧۅ३پЊࣲ࣒؂ҥबлࣞॹͫ݇ރङࣲ࣒؂ҥݷՊͫऀځ३پЉݷՊͨͫ ମ૾ࣞ
ॹऀځͧۅ३پЊମ૾ৈߣबлࣞॹͫ݇ރङମ૾ৈݷߣՊͫऀځ३پЉݷՊͨ 
ʕ ڀ݇ރं݇ރ঒ࣲ঩৏৏▲঒ࣲչݏӲ 
3澝ֹࠆܨݤ 
 ֺࣲ࣒ࠥ/չମ૾ֺֺࠥͨࠥێҒֺͧࠥھࠢܬԕֺࠥ݇ރ
߄ࡣސગઋͫ੮ॐڀ݇ރйऀͫࠥڏࢵङ઀ۯऀֺܷࠥھࠢ E-R ֺࠥ 
ମ૾ֺܷࠥઋ঑ߑङ઀ऀͫࠥڏࢵй DBMS ؘ࣫ͫԕܬৠֺࣙࠥ澝ֺࠥࠩك澝Ҽ঩ֺࠥঈঈ 
 ઻ܚङكڂ߂݇ރثީֺࣲ࣒ࠥ
4澝ֹࣩࠆܨݤঐੌۉॹ͵ܨݤগ߄澝ݒܨݤҀ澝ݦ؎ࣩܨݤ㓬ং޻޹ѝ 
 ўߚߘ঳ۅޅ؏չۅࣔہ澝Ԉۅࣔہଚ঩৏ङலݔङதՠͫ஬੽তेھࠢু▲УङؔࠀЕީֺࠥ݇ރ
 љЈІЗୂӣুۨ͹ंֺࠥ݇ރ࠴֜
ʒ ݇ރৈߣ͹ݔଚ঩৏ङலۅࣔہɒݔଚڀ݇ރङুۨث઻љՃث઻Ф୿ङ৻঩ 
ʓ ݱ݇ރҁ͹ݔଚ঩৏ङԈۅࣔہɒީڀ݇ރثИ՟य़ث઻ङؘ҆۱Ҫકङݱҁङதՠ ҿͫঝֺ߲߄તչޏͧ޾ ׍
ӭͨݷ 
ʔ ݇ރङ؏ۅޅ঳ߚߘў͹ऀљஒؔঅՠֺࠥ݇ރङہࣙڀ݇ރљՃࣙہङՊԗͫљґચ݇ރङे࠳澝ݼ߄Њब
 өङதՠઁۅޅ؏ু▲ўީߚߘ঳ۅޅ؏ͫؠ
5澝ٿܨݤॸঞࣩЅঃړࠆগړࠆט͵߄澝ړࠆ્૽ͣړࠆ 澝ͤӃړࠆ 

ʒ ڔͧࠥי ڔࠥۯऀ/ڔࠥ׿ ͹ͨۯऀڀ݇ރਈלर੿չ҅ऀङ݇ރୂقङମ૾ৈߣչࣔګङݔଚ ރङۯऀڀ݇ރͫ
݇ં֣ͫީЊ߮߄ऀځҼङ݇ރङମ૾੮ॐ 
ʓ ࠥͧڔମ૾ࠥڔ ͹ͨڀ݇ރИҶѽ݇ރङମ૾ৈߣչࣔګङݔଚͫީ۱ۯऀ߄ङҸһ֣ં݇ރ 
ʔ ӄࠥ؂ͧڔҥࠥڔ ͹ࣲ࣒ͨ݇ރৈߣչ؂ҥࡣސङݔଚͫީڀ݇ރ֨݇ރӄୂङুৃڔސ 
6澝ࣩٿܨݤзঃކҥԄৗЉैࢮܨݤ㓬 
ʒ ޥڔࠥ/ڔࠥיҦ͹ґચд݇ރङମ૾ࣞॹۅ 
 ЉՊپ३ऀځ৲৚ӊͫђڔࠥיंپ३ऀځЉՊͫڔࠥיՊͫґચݷҦҟӟޥङڔࠥ/ڔࠥיثͫޞՊݷڔࠥڢ



ʓ ࠥڔ/ӄࠥޥڔҦ͹ґચд݇ރङࣲ࣒ࣞॹۅ 
 ЉՊپ३ऀځ৲ЉՊͫ଒ڔՊͫ҅ࠥݷҦҟӟޥڔӄࠥ/ڔࠥثͫޞՊݷߣङ؂ҥৈڀ݇ރڢ
 

 ͤ޴ܪҵ㓬ͣ،ٿܨݤ͵्֙ॕ
1澝Ј،ҵ֛ॹ 
ʒ ள݉ڀ݇ރثۯऀߓङ؂۞ېՈչॄְ 
ʓ ڀ݇ރИ୍੽݇ރङࡠர 
ʔ ؍Ҷ࣪׋ङ劲ۅڞ 
2澝ٿܨݤ،ҵ㓬ܰӱ 
ʒ ऀۯ૯ѡ୒Ӱ͹லہՍј୒Ӱ澝ԈہՍј୒Ӱ澝࣒ࣿࣔګ୒Ӱ澝޴ਈԪ୒Ӱ 
ʓ ؂ՈݏӲ 
ʔ ਘП؂ՈݏӲࡣސ 
3澝НьСੌ޴ܪ 
REVOKE֛ͨͫͧݶеͧGRANTͨչ݉ܶީߓ݉ ͫڀ݇ރܔ澞ީОдґࡣސӲݏӲИङਘП؂ՈݏۅҶ؍ڀ݇ރީ
அ࠲Љՠ۱ऀ҅ࡣଭۨङࡠ݇ރர澝ְॄ۪ݷ޾ 
4澝ױѽܪ͵޴ܪд GRANT 
ՇӟײЈધՏङՕљީڀ݇ރ঒ࣲմ澝ЭՕљީثڀ݇ރ઻ӫڏৱ澝ЭՕљީٝ৆߄ܨથߓஒङऀۯ 
GRANT ߓஒ ON ث઻ঝֺ ث઻դ TO ऀۯդ [WITH GRANT OPTION]; 
ஒߓஒ͹߲તߓ SELECTͫҶୂݱҁߓஒ ALL PRIVILEGES 
઻ঝֺՕљީث઻դ͹ث&઻ঝֺث TABLE ЭՕљީ VIEWͫث઻դОځثङ੮դ۪ৱં֣դ 
ۯЭՕљީҶѽऀͫۯդ͹Օљީܶؔऀۯऀ PUBLIC 
ؔܶ߄࡚ߧײ WITH GRANT OPTION  ஒߓથݮஒͫЉਈѮߓՑਈ҅ऀથۯஒङऀߓय़߮ڱՏͫөੂ׿
͹SQL۞ࡨ ЉҪકͫߓ݉࣪ڲԯੴ݉ߓৱЉਈߓ܋ஒӇ֛݉ো݉ߓৱ۪ҿ॒ү 
eg. ߲܋તߓஒ݉োऀۯ U1 
GRANT SELECT ON TABLE Student TO U1; 
5澝֚ݗ͵޴ܪ֚ݗ REVOKE 
REVOKE ߓஒ ON ث઻ঝֺ ث઻դ FROM ऀۯդ [CASCADE|RESTRICT]; 
CASCADE͹঴৻֛ݶ澞ۯऀرѮݮӟԾङߓஒ▲֛ݶٷ 
RESTRICT͹Չஒ֛ݶ澞ਲ਼ऀۯѮݮଋથߓஒ֛ͫرݶѫૂע 
eg. ۯऀ܋ U4 ғݷ؆ࣿ؆՚ङߓஒ֛ݶ 
REVOKE UPDATE(Sno) ON TABLE Student FROM U4; 
6澝Ӫ޴ࣩړࠆٿܨݤڎୡ 
 ͹ؘ࣫ޞۯऀڏ঒ࣲմӫڀ݇ރӇߓ઻ङ݉ثڀ݇ރঝङ▲ڔࠥڀ݇ރڏӫث
CREATE USER username [WITH DBA|RESOURCE|CONNECT]; 
Ց߄঩৏ङ૝঴ऀߓ߄۵ۯӫڏ▲Зޏङޏͫۯऀڀ݇ރӫڏङ߄ۯऀڀ݇ރІय़ߓஒ͹DBA澝RESOURCE澝
CONNECTͧ࠴О௳ઍͨ 
DBA͹Օљӫۯऀޏڏ澝ӫڔࠥڏ澝ӫߎׂڏ੮չં֣ঈͫثڀ݇ރ߄۱ث߄ܨ઻ङ؂ՈߓஒͫଐՕљ܋଑пߓஒ
݉е▲ਢऀۯ 
RESOURCE͹Օљӫߎׂڏ੮չં֣ͫѸЉਈӫڔࠥڏչۯऀޏ澞ثڀ݇ރ઻ङًПՕљऀ GRANT ધՏ܋થث઻
Їङ؂Ոߓஒ݉еҿѕऀۯ 
CONNECT͹Ցਈखஏ݇߿ͫڀ݇ރҿѕऀ۪ۯৱڀ݇ރ঒ࣲմ݉еङߓஒङەӑثڀ݇ރث઻଒੧ߓஒਸ֠ӄङ
 ҁݱ
7澝ٿܨݤ੔৸ 
અ਩ީߓஒङதՠ澞ՕљО▲ুӀ߄बգߓஒङऀۯӫڏ▲Зઅ਩ͫ҅ऀઅ਩ߛ঒ࣲߓڀ݇ރஒՕљএԗ݉ߓङଋ
३ 
ӫڏઅ਩͹CREATE ROLE અ਩դ; 
֨▲Зઅ਩ИࢍԆઅ਩۪ৱऀۯ͹GRANT અ਩ TO ߮અ਩/߮ऀۯ [WITH ADMIN OPTION];  
ܶؔ WITH ADMIN OPTION  ஒӇ݉еҿѕઅ਩ߓ଑य़܋ଐՕљۯஒङઅ਩۪ৱऀߓय़߮ڱՏͫөੂ׿



োઅ਩݉ߓ͹GRANT ߓஒ ON ث઻ঝֺ ث઻դ TO અ਩; 
અ਩ߓஒ֛ݶ͹REVOKE ߓஒ ON ث઻ঝֺ ث઻դ FROM અ਩; 
8澝ੑ֢޲ӱ 
ОЉգङऀؔۯУЉգङં֣ͫ܋Љ஬੽ङ݇ރ஛੗ͫ଑߽ऀؼۯЉѫનݱҁ 
9澝ؘਗ਼ 
 ङ੧Оࡣпள▲߄଑Зୌவީիؙ߲ںޙՕљପଋؼեࣀИͫںޙӱؙઋڣҁୃઓݱ߄ङ۱ڀ݇ރث܋
10澝ܨݤԅؤ 
ପଋ▲пԆإ঑ކޢ܋ͫࡣՊۨކإ澞଑߽Ӱы߲ࡣޗؼर 
 

ॕл्͵ݦ؎ٿܨݤ㓬 
1澝ݦ؎ࣩٿܨݤ㓬ࠔࣩܨݤܗފग㓬ոࣼ؟㓬 
 ͹অՠؘ࣫ЍउધУۅे࠳
बۅؠ͹գ▲ث઻֨Љգ੮Иङ݇ރঅՠମ૾ 
2澝ঢ۵؎ݦ㓬୻ੌࣩؗࢻԄৗ 
ʒ ؔ҈ݕУ؏ۅޅ঳ߚߘўङߑӲ 
ʓ ߲ࠒۅޅ؏҈ݕङࡣސ 
ʔ ଒੧ଔ঳ࣲה 
3澝Ѕݦ؎ל㓬 
ʒ ؘѽ؏ۅޅ͹Пु֊▲Ќளॱ 
ЗО▲߄իОॱͫՑ੽ީۅПु՟Зً߲ࠒͺݷҵ۪ғݖ্ܡЉ֊▲өߧײͫ▲֊Пुީի߲ࠒ͹ࣲהЊଔ঳߲ࠒ
ॱݖ্ܡؼҵ۪ғݷ 
ʓ Հۅޅ؏ࣁ͹ुיङ঳ߘ 
 ۅؠљґચДЗ੮ङब߲ࠒீڷͫۅޅ؏ࣁՕਈѫॄְՀޞҁݱݷӭ׍੮଒੧ࣁ੮չՀࣁੴՀث͹߲ࠒ
ଔ঳ࣲה͹ुי঳ߘՕљ֨ӫڏՀࣁ੮ޞપޢЉգङଔ঳ঌऋ 

ʔ ऀؔۯУ؏ۅޅ͹ًۅЇ঳ߚߘўङؔУ 
 ўߚߘЇङ঳ۅً.1
ளॱ NOT NULL 
ӧқ֊▲ UNIQUE 
ڔૡ▲З੮ଇࢠӧқީի߲ࠒ CHECK 
ޞқۅًݷҵҫু۪ৱғݖէ੮Иڢ͹ࣲהչଔ঳߲ࠒ Ҽͫ঩ڀ݇ރ঒ࣲ঩৏ۅً߲ࠒرЇङ঳ߚߘўީիੴࢠૡͫ
 ্ܡҁੴݱૡөࢠЉߧײ
2.ҫুЇङ঳ߚߘў 
֨ CREATE TABLE ધՏИՕљऀ CHECK िધؔУҫুЇङ঳ߚߘў ҫͫু঴ङஒӲՕљગ৥ЉգًۅФ୿ङՈқ
ङबл঳ߚߘў 
ޞқۅًݷҵҫু۪ৱғݖէ੮Иڢ͹ࣲהչଔ঳߲ࠒ Ҽͫ঩ڀ݇ރ঒ࣲ঩৏߲ࠒرҫুЇङ঳ߚߘўީիੴࢠૡͫ
 ্ܡҁੴݱૡөࢠЉߧײ



ॕЃ्͵ٿܨݤ੦ਗ਼ࣩࠖற 
1澝୻࠭Ӣ߅ 
લ߲ەߣߑӑЊۑࣅЏԇࡴԈͫۯऀेޢङ஬ؔेͫࡌ঩৏ङଆउͫࣿۨ؁݇ރӁչऀۯ஬ࠀઁࡌપޢа 
2澝ڽࠃগ߄੦ਗ਼ 
৊Ӳֺͫࠥھ઻Оࠢܚࡌ஬ۯӱङऀڱߤӣࡌ஬ر E-R ֣ 
3澝૽્গ߄੦ਗ਼ 
ر E-R ֣૴݅ОЊ DBMS बঅՠङମ૾ৈͧߣԕڔࠥڀ݇ރܬչͫͨڔࠥי ײ҆ E-R ֣էҼ঩ֺࠥ૴݅ͫӇઁ݇߿
ਸԗࣲખֺࠥ݇ރث଒੧ѩԗͫગઋऀڔࠥ׿ۯ 
4澝ࣂࢢগ߄੦ਗ਼ 
ପٯҼ঩ࣲ࣒ڀ݇ރગઋङӄؠԕܬҼ঩ࠥڔଣ؂ܫՈࡣސ澝љՃગઋҼ঩澝ফږঈކڀ݇ރўङࣲ࣒؂ҥৈߣ 
5澝ݲؗٿܨݤ 
 ݇ރ澝ડ଍੧澝੸ҵߣৈڀ݇ރॹؘஎڏ
6澝ٿܨݤ૜ਸ਼ոঢ۵ 
৓ڀ݇ރܔङ؍Ҷۅ澝؏ݏۅޅӲљՃ঩৏ङ૴ҥչזۊͺۅਈङडष澝ӣߤչݷ଒ͺ׍ԆޏԅਈͺՇ࣫୪નչғ
 ୪નݷ
 

ॕҶ्͵ٿܨݤ঩स 
1澝ٓҴړ SQLЉО੶੗У୎ࣩૹґ 
SQL  ३ࡶپӲ३ݏङધՏͫિુڣङவէઓۅͺ௤঴ધઈધՏީଋ३ڀ݇ރ঺ݱङவէதՠङધՏͫિુۅଚݔީ
ପҒ澞 
֨ٔҵڔ SQL ИͫڢПધઈО C ધઈͫޞધڔࠀࡣО EXEC SQL <SQL ધՏ>; 
ПધઈОڢ JavaͫધڔࠀࡣО #SQL {<SQL ધՏ>}; 
ٔҵڔ SQL ЊПધઈФ୿ङପҒԕܬ͹ 
ʒ SQL էПધઈѮଧۼ੧ࣙہҒͫێП੽ऀ SQL ପҒԚؘ࣫ 
ʓ Пધઈէ SQL  П੽ऀПՊ୏ؘ࣫ͫރՀ҈ݕ
ʔ ر SQL ધՏ߲તڀ݇ރङৈߧсোПધઈࣲͫהП੽ऀПՊ୏չ࢕߶ؘ࣫ 
z SQL ପҒԚ͹ 
SQL ધՏۼ੧եङۼ੧ࣙہҒرێଟӱ SQL ପҒԚИͫऀځ३پђИՈӟ଑пҒ࠴݇ͫێӐؔݎЈۼߛ੧ङધՏ 
SQL ପҒԚ֨ऀځ३پИऀ EXEC SQL INCLUDE SQLCA ԆљؔУ 
z ПՊ୏͹ 
SQL ધՏИ҅ऀङПધઈ३پՊ୏এ०ОПՊ୏ͧԯ SQL ҅ऀПધઈङՊ୏ͨ 
૿ҵПՊ୏ंऀځ३پૐқͫSQL ͺ૿ӟПՊ୏ंऀږ SQL ૐқ۪ગ৥ࣙہҒͫێଏ֛ऀځ३پ 
▲ЗПՊ୏Օљ஍٫▲ЗѠଣङܶॐՊ୏ֺͧͫͨޅ  ўߚॐ۱ܶПՊ୏ङқ۪ܶߛऀ
ПՊ୏դչܶॐՊ୏դӹவ੽Ԇӈ՚ͧ:ͨҁО߶ں 
֨ீڷПՊ୏չܶॐՊ୏߄۱ SQL ધՏ BEGIN DECLARE SECTION Њ END DECLARE SECTION Ф୿଒੧પޢ 
z ࢕߶͹ 
SQL ީவէதՠङͫ▲ߚ SQL ધՏՕљф۪ࣿߚךࣲהઓͫڣ৲Пધઈީவէઓڣङͫ▲ুՊ୏▲ࠩՑਈݹ؂▲
 ڔސࣲהԣલ଑Дय़Љգङߛ߶࢕ҵږ࠴֜ͫڣઓߚ
▲З݇ރ৙ӏԚͫऀݹ؂ߛ SQL ધՏङۼ੧ৈ࠿ͫߧЗ࢕߶Ԛୃ߄ਘٜङդ؁ 
z ڏॹକݎ͹ 
ٔҵڔ SQL ઘ୼ீڷڀ݇ރүକڀ݇ރݎ 
ڔङٔҵݎॹକڏ SQL ધՏО EXEC SQL CONNECT TO target [AS connection-name][USER user-name]; 
ҿИ target ީ੽କݎङ߆ڀ݇ރԇ֘ͫconnection-name ީՕଣङକݎդ 
଍੧ଋ३ߧײ੽ғڢݷӹକݎ ધՏОڔङٔҵځثͫ EXEC SQL SET CONNECTION connection-name|DEFAULT; 
z Ҽ୻କݎ͹ 
ڔङٔҵځث SQL ધՏО EXEC SQL DISCONNECT [connection]; 
 
 



2澝ٓҴړ SQLЉО੶੗ૹґࣩस҅ؗٽ 
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� � � � VFDQI���V��GHSWQDPH��� � � � � � � � � � � � � � � � � � � �
ОПՊ୏ GHSWQDPH ૐқ
� 
� � � � (;(&�64/�&211(&7�72�7(67#ORFDOKRVW�������86(5��6<67(0���0$1$*(5��� � � �
କڀ݇ރݎ 7(67
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6; 
ङધՏځث� 
� � � � � � � � )520�6WXGHQW 
� � � � � � � � :+(5(�6'HSW� ��GHSWQDPH� 
� � � � (;(&�64/�23(1�6;�� � � � � � � �
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� � � � LI��64/&$�64/&2'(� ���� � � � � � � �
64/&2'(�� ��ͫ੮ॐݱҁЉۨԅ
� 
� � � � � � � � EUHDN�� � � � � � � � � � � � � � � �
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ॕԜ्͵ٿܨݤ㔧ޱ۪ו 
1澝жԆࣩڽࠃ 
ʒ зԇީݱڀ݇ރҁپӧͫ଑пݱҁ੽ТҶҟͫ੽ТҶЉҟͫީЉՕӣԁङٗҁԥѹ澞▲ЗзԇՕљީ▲З sql ધ
Տͫ▲ু sql ધՏ۪ͫৱޅЗ३پ澞▲ਢߛપͫ▲З३پԕխךЗзԇ澞 
ʓ зԇީזۊङׂߎԥѹͫЭީٷՇݏӲङׂߎԥѹ澞 
2澝ؓТжԆࣩ SQL੶Վ 
 ;ધՏ͹BEGIN TRANSACTION׷ڐ
ৈߘધՏ͹COMMIT; //੮ॐݕсзԇङ۱ݱ߄ҁ 
۪ৱ ROLLBACK; //੮ॐ֛࢞ͫԯзԇ଍੧ИՇࣿд߮य़ݻஞͫ஬੽ 
 澞ہङࣙ׷ڐ୦֛ͫ࢞ӱзԇݭҁ଒੧ݱङۨ؏ٝث
3澝жԆࣩ 4Жࢤ㓬ͣACIDͤ͵ Լ׾㓬ͧ▁৩㓬ͧ୫न㓬ͧܕড㓬 
ʒ Խۅ׿͹▲Ззԇ੽ТҶҟͫ੽ТҶЉҟ 
ʓ ▲ਚۅ͹зԇۼ੧ङৈீڷߧ▲ਚ澞ߧײ▲ЗзԇੴଘИͫލԯзԇИङ▲пݱҁҟдͫӾЈङଐ࡚ҟͫЌҟд
ङڀ݇ރثଭۨङғٝݷ৆؂ҵࣲ࣒ڀ݇ރङઢͫؼѫଭۨהڀ݇ރйЉ▲ਚङࣙہ澞֜࠴зԇ੽ТҶҟͫ੽ТҶ
Љҟͫ▲ਚۅչԽإީۅ׿ӤबҼङ 
ʔ ஜख़ۅ͹▲Ззԇङۼ੧Љਈੴҿѕзԇ܃ٴ 
ʕ ܴ৒ͧۅЭ०ОࡋСۅ ͹ͨ▲Ззԇ▲ݕޚсͫ؉ڀ݇ރثИ݇ރङݷՊځથީࡋСۅङ 
4澝ٿܨݤॸঞࣩݜ୭म६͵жࢢӃ଑ࣩݜ୭澝ॸঞݜ୭澝яઔݜ୭澝ਗ਼ॠࣣࠡ޲ 
ʒ зԇӄୂङݻஞ 
зԇӄୂङݻஞ߄ङީՕљପଋзԇ३ߎپ૯Շ࣫ङͫ߄ङީள௄ߊङ澝Љਈंзԇ३ࣲהپङ 
зԇݻஞङەӑЈ ӑЈەրҿѕзԇ଍੧ङڧ੽֨Љپ३זۊ澞ہङࣙे࠳йЉהՕਈڀ݇ރͫ ੧֛࢞થзԇͫڠͫ
ԯݭ୦થзԇଭۨङғͫݷ଑ঝݱזۊҁ०О UNDOͧзԇݭ୦ͨ 
ʓ ঩৏ݻஞͧ૷ݻஞͨ 
঩৏ݻஞީܶଭۨ঩৏Ҡ࠲଍૴ङѠѾзўͫ҅ڱ঩৏੽୍ޏկԈͧ҆ॆײў୪ન澝ݱҁ঩৏ݻஞ澝DBMS їु୪
ન澝঩৏ލऄঈঈͨ 
঩৏ݻஞङەӑЈͫ֨঩৏୍ޏկԈեͫ׿זۊ঩৏ஔд஬੽ݭ୦ߌ؏ۨङзԇљͫיଐ஬੽ REDOͧзԇ୍ҟͨ
 сङзԇݕٝ߄۱
ʔ ѐૅݻஞͧॆݻஞͨ 
 ঈ܃ٴ्֫ڠޞ澝हݬौףदְ݃澝््ײஞͫݻ؂י
ʕ ઋ঑ߑओࡀ 
5澝ٿܨݤ㔧ૃܨݤ͵ޱ۪וҤ澝ࣦ੢ݧڹݺѝ 
 זۊङڀ݇ރޑؘ݇ރѾӯऀ଑пӉѿײͺ2澝݇ރॹӉѿڏѾײՃङДЗҼ୰୼ொ͹1澝ࢄӲߑזۊ
 ڀ݇ރڏ୍ߛ݇ރ୶ҦИङӉѿڀ݇ރўչކںޙ澝ߎԀוԽࣲ͹ӯऀ؂ҥ֨եߎङׂזۊ
 ͹ܬԕߐ܉ङ݇ރॹӉѿڏ
ʒ ݇ރ૴ҥ 
ݙե۪ߎԀו०Оե݇ރऀו଑пͫߛӲӱ्٫澝्द۪ҿѕ؂ҥѐૅЇґ؂૜זڀ݇ރЗޅرߊ঒ࣲմؔڀ݇ރ
Ԁߎ澞ڀ݇ރڢଶӱॄְեՕљرեוԀޏ୍ߎ੸ҵͫѸ୍੸եוԀߎՑਈזۊڀ݇ރرӱ؂ҥޞङࣙͫہ੽ۊ۝
 зԇޏ޾߄଍੧ਘ૴ҥեङ۱ޏ୍ீڷөͫہङࣙޞஞՇࣿݻӱז
଒੧ޞ଍੧зԇޗ૴ҥͧ֨঩৏Иہ૴ҥӣО͹ல݇ރ 澝ͨԈہ૴ҥͧ૴ҥߊ୿Ҫકڀ݇ރث଒੧؂Ո۪ғͨݷ 
ڀ݇ރ૴ҥҶୂࠩ࠿୏૴ҥͧࢁ૴ҥЭՕӣО͹݇ރ 澝ͨ׍୏૴ҥͧࠩ࠿Ց૴ҥЇ▲ࠩ૴ҥեޏ޾ଋङͨ݇ރ 
 ୏૴ҥ׍ہ୏૴ҥ澝லࢁہ୏૴ҥͫல׍ہ୏૴ҥ澝ԈࢁہӣО͹Ԉࡣސ૴ҥ݇ރ
ʓ खઓކںޙў 
 Оԥѹֲ݇ރОԥѹ澝љڣ͹љઓڔࠀДय़߄ўͫކҁङݱޏ޾ङڀ݇ރثзԇڣઓߛўީऀކںޙ
z љઓڣОԥѹङކںޙў 

஬੽खઓङӄؠ͹՟Ззԇङͧ׷ڐ BEGIN TRANSACTION ߶ͨઓ澝՟Ззԇङৈͧߘ COMMIT/ROLLBACKͨ
߶ઓ澝՟Ззԇङ۱ݱޏ޾߄ҁ 
քЗީзԇޢ߶͹зԇ߶જͧؠङӄڣઓںޙ 澝ͨݱҁङঝֺͧ׍ӭݷ 澝ͨݱҁث઻ͧઓڣӄୂ߶જ 澝ͨޏ޾ӹރ
݇ङޛқͧݖثҵ৲ઈͫ࠴ாОॱқ 澝ͨޏ޾ե݇ރङޏқͧثӭஔ৲ઈͫ࠴ாОॱқͨ 



z љֲ݇ރОԥѹङކںޙў 
 ֲ݇ރङޏ޾͹зԇ߶જ澝ੴؠङӄڣઓںޙ

 ўङҁऀ͹ކںޙ
ͧ1ͨзԇݻஞזۊչ঩৏ݻஞކںޙऀீڷזۊў 
ͧ2ͨ֨Ԉہ૴ҥڔސИڏீڷॹކںޙўͫեוԀߎչކںޙўৈՠ۵ਈڀ݇ރזۊݼ߄ 
ͧ3ͨ֨லہ૴ҥڔސИЭՕљڏॹކںޙўְͫ࠽ڀ݇ރڢեՕљ୍ޏ੸ҵեוԀזۊڀ݇ރ܋ߎӱ૴ҥৈޞߘ
Ӷङࣀͫہࣙे࠳եӯऀކںޙўͫٝ܋؏ۨङзԇ଒੧୍ҟݻثࣲͫהஞՇࣿߌعޞ؏ۨङзԇ଒੧ݭ୦ࣲה 
खઓކںޙўङДߚԽө͹ 
ͧ1ͨखઓङࠩپЕٷܷࠀՇзԇۼ੧ङޞ୿ࠩپ 
 ڀ݇ރўͫեӊކںޙүӊீڷ2ͨͧ
6澝Јբࣩٿܨݤॸঞݜ୭Їࣩ㔧וज़ࣛ 
ʒ зԇݻஞङזۊ 
ं঩৏ਘԈ؏ۨͫۯऀثଥޢ͹ӯऀކںޙўݭ୦ͧUNDOͨ࠴зԇٝڀ݇ރث଒੧ङғݷ 
ʓ ঩৏ݻஞङזۊ 
ं঩৏୍ޏկԈޞਘԈ؏ۨͫЉ஬੽ऀٴۯ௄͹ݭ୦ͧUNDOͨݻஞՇࣿߌޞ؏ۨङзԇ୍ͫҟͧREDOͨٝ؏ۨ
ङзԇ 
ʔ ѐૅݻஞङזۊ 
 ҟͧREDOͨٝ؏ۨङзԇ୍ͫڀ݇ރஞ͹୍੸ݻЕ୍ङ▲य़߂
* ОହҲ्दѐૅӟ࣫ݻஞڧրͫڀ݇ރકڀ݇ރך঒ࣲ঩৏҈ݕдڀ݇ރ୶ҦԅਈͧזӲؘͨ࣫݇ރ 
7澝ҿߓ߳ޥ䎯ࣩ㔧ޱ۪ו 
଑य़ކںޙ֨ߐ܉ўИ׍Ԇдࢵ߲ࠒઓڣ͹ࢵ߲ࠒФӹङзԇٝ৆ҟ؏дͫЉ஬੽୍ҟͫߊࢵ߲ࠒ୿չФեङзԇ
஬੽୍ҟͫՕљࣤݼזۊ֑ݷ 

 
ॕԜ▁्͵ٶՆܰӱ 

1澝ٶՆܰӱ͵НгҐ੩жԆࣩ୫न㓬ո▁৩㓬ͧٿܨݤॡࣂॸঞ୻ੌٶتՆݒҀૡਸ਼ࠔगઁڅ 
 ӲঈݏՇٷߎ࣍ך澝ࡣӲݏ୿ۭ澝Щ઀ޞ୧澝د͹߄ߐ܉ӲङП੽ݏՇٷ
 ͹ۅЉ▲ਚ݇ރङߛҁ٫ݱՇٷ
ʒ Гעғݷ͹ДЗзԇ T1 չ T2 યҵգ▲ٷ݇ރғͫݷT2 дְॄߧсङৈݕ T1 ਚحͫߧсङৈݕ T1 ङғݷੴ
Гע 
ʓ ЉՕ୍זય͹ܶзԇ T1 યՈ݇ރեͫзԇ T2 ҁͫ҅ݱޏ޾੧ۼ T1  ߧӇ࣫ӹ▲ࠩયՈৈࡣޗ
ʔ યਊ݇ރ͹зԇ T1 ғ݇ރ▲߮ݷեرٷҿӊ्֛दͫзԇ T2 યՈգ▲݇ރե Tͫ1 ंй߮य़Խ֜ੴݭ୦ͫ଑ޞ
T1 ғݷଋङזۊ݇ރԽқͫT2 યӱङؼ݇ރЊڀ݇ރИङ݇ރЉ▲ਚ 
2澝ٶՆܰӱׁࣩޯخ͵ࡄݱଶͣXଶ澝Sଶͤ 
ʒ ݌ѕ୧/ӊ୧ͫX ୧ 
ਲ਼зԇ T ઻ث݇ރث A ԆЇ X ୧ͫөՑҪકзԇ T યՈչғݷ A 
зԇ T ୋݹ A Їङ୧Фӹ͹ҿѕзԇЉਈયՈչғݷ AͫЉਈӇث A ԆѠѾঝֺङ୧ 



ʓ һц୧/ય୧ͫS ୧ 
ਲ਼зԇ T ઻ث݇ރث A ԆЇ S ୧ͫөзԇ T ՕљયՈ AͫѸЉਈғݷ A 
зԇ T ୋݹ A Їङ S ୧Фӹ͹ҿѕзԇՕљયՈ AͫՕљث A Ԇ S ୧ͫѸЉਈғݷ AͫЭЉਈث A Ԇ X ୧ 
 ाஈ͹ؠ୧ঝֺङबد

3澝خଶԢ੠͵ংؓѽ࣓ݿ੻ Xଶ/Sଶ澝ܕডݿ୎澝ѽݿଚॗॗݚ 
ʒ ▲঴د୧ԣઑ 
зԇ T ֨ғ݇ރݷ R ФӹீڷүثҿԆ X ୧ͫफӱзԇৈ۵ߘୋݹ 
ʓ и঴د୧ԣઑ 
зԇ T ֨ғ݇ރݷ R ФӹீڷүثҿԆ X ୧ͧ▲঴د୧ԣઑͨͫ ҿԆثүீڷФӹ݇ރЌҿѕзԇ֨યՈٷ S ୧ͫ
ય؏եԯՕୋݹ S ୧ 
ʔ І঴د୧ԣઑ 
зԇ T ֨ғ݇ރݷ R ФӹீڷүثҿԆ X ୧ͧ▲঴د୧ԣઑͨͫ ҿԆثүீڷФӹ݇ރЌҿѕзԇ֨યՈٷ S ୧ͫ
फӱзԇৈ۵ߘୋͧݹи঴د୧ԣઑީય؏ؼਈୋͨݹ 
Љգ঴Ӱङد୧ԣઑչ▲ਚۅґચ͹ 

 X ୧ S ୧ ▲ਚۅґચ 
ߘҁৈݱ

ୋݹ 
зԇৈߘ

ୋݹ 
ߘҁৈݱ

ୋݹ 
зԇৈߘ

ୋݹ 
ЉГע

ғݷ 
Љયਊ

 ݇ރ
Օ୍ז

ય 
▲঴د୧ԣઑ  ɰ   ɰ   
и঴د୧ԣઑ  ɰ ɰ  ɰ ɰ  
І঴د୧ԣઑ  ɰ  ɰ ɰ ɰ ɰ 

4澝ࡕଶո࠙ଶ 
ʒ ࡴ୧ 
зԇ T1 ݇ރ୧дد Rͫзԇ T2 Ձબدࡌ୧ Rͫйީ T2 ঈڭͺT3 Эબدࡌ୧ Rͫڢ T1 ୋݹд R Їङد୧Фե঩
৏௙ү܅ӕд T3 ङબͫࡌT2 ёࣀঈڭͺT4 Ձબدࡌ୧ Rͫڢ T3 ୋݹд R Їङد୧Фե঩৏Ձ܅ӕд T4 ङબ
�:ȜȜࡌ  ୧ࡴфࣿͫڭଓঈࡋՕਈ߄
ହҲࡴ୧͹୊ऀүߛү߆ԇङঌऋ 
ʓ ࠸୧ 
зԇ T1 ݇ރ୧дد R1ͫT2 ݇ރ୧дد R2ͫT1 Ձબدࡌ୧ R2ͫ֜ T2 ୧дدٝ R2ͫйީ T1 ঈڭ T2 ୋݹ R2 Ї
ङ୧ͫݎव T2 Ձःબد୧ R1ͫ֜ T1 ୧дدٝ R1ͫT2 ЭՑਈঈڭ T1ͫୋݹ R1 Їङ୧ͫ଑߽ T1 ֨ঈڭ T2ͫ৲
T2 Ձ֨ঈڭ T1ͫT1 չ T2 ДЗзԇࡋଓЉਈৈ࠸ۨڥͫߘ୧ 
આӐࡴ୧ङࡣސ͹ 
 ୧ङ௄அ࠸1ͨͧ
 ੧ۼЉਈ৐৒ؼҶୂԆ୧ͫիө݇ރ੽҅ऀङ߄۱رࠩ▲ீڷЗзԇ࠿͹ࡣ୧دࠩ▲.1
2.ிدپ୧ࡣ͹௄үث݇ރث઻ઁؔ▲Зد୧ி߄۱ͫپзԇܷ଑Зிدޑؘپ୧ 
 Њઆஔލ୧ङઞ࠸2ͨͧ
ઞލ͹1.૝ࡣޞ͹ߧײ▲Ззԇङঈޞڭ୿૝ଋдઁؔङޞஒͫؼઍОՇࣿд࠸୧ 
   2.ঈࡣ֣ڭ͹ڏߣзԇঈ߄֣ͧڭէ֣͹ਭࢵ੮ॐ଍੧ङзԇͫଆ੮ॐзԇঈڭङەӑͨͫ ؂֛֨૨ԯ࠸୧ 
આஔ͹ଣܫ▲З࠸ࣲה୧їџش߂ङзԇͫرҿݭ୦ͧUNDOͨͫ ୋ࠴ݹзԇܴ߄ङ۱߄ङ୧ 



5澝ՔЙਸ਼Ԗઁי͵څЖжԆٶՆ۝ਸ਼ࣩগ߈=ૠожԆߏܘमٽࠊЙਸ਼۝ਸ਼ࣩগ߈ 
▲ЗোؔङٷՇલڢͫچЌюڢ؉ީՕК੧ԗङͫ۵ઍОީे࠳લچ澞҆߄࣫ײзԇ T1 չ T2ͫਲ਼ T1 Њ T2 ङٷ
Շۼ੧ৈߧЊү T1 ե T2 बգ۪ͫৱЊү T2 ե T1 बգͫ଻Т଑Зલे࠳ީؼچङͫիөީؼ୪નङ 
6澝ӎूՔЙਸ਼Ԗઁڅ 
ӏॳݱҁ͹ܶЉգङзԇऀث▲З݇ރङયӊݱҁͧયչӊͨչӊӊݱҁͧӊչӊͨ 
Љգзԇङӏॳݱҁչգ▲з࣒ङДЗݱҁީЉਈс݅ङͫߧײՇࣿс݅ͫਘࣀѫՇࣿ୪ન澞ׂйߧײͫ࠴લچਈ
ґચӏॳݱҁङࠩپЉՊ 澞ͧچՕК੧ԗલީؔ▲چ澞ӏॳՕК੧ԗલچ०ОӏॳՕК੧ԗङલؼͫ Ѹީࡨ۞ ՕͫК
੧ԗલچЭ߄ՕਈЉࢠૡӏॳՕК੧ԗͨ 
7澝ГࠝଶԢ੠ͣ2PLͤ͵  ஍ԅଶո੕ଶܨݤتஏӢГЖ୘ࠝڶжԆޥے
ʒ ੂدڱ୧ͧي۽உ࠼ ͹ͨ֨ثѠѾ݇ރ଒੧ય澝ӊݱҁФӹͫзԇ௙ү੽ੂثڱથ݇ރङد୧ 
ʓ ୋدݹ୧ͧݶঢ়உ࠼ ͹ͨ֨ୋݹ▲Зد୧ФեͫзԇЉӇःબչੂڱѠѾҿѕد୧ 
ਲ਼ٷՇۼ੧ङ۱߄зԇ֮ସ،Д࠼୧ԣઑͫөث଑пз࣒ङѠѾٷՇલچঌऋୃީՕК੧ԗङ 


