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SVN΍ GitΛ͸͡Ίͱ͢Δଟ͘ͷ൛؅ཧγεςϜ͕ࡏݱଟ͘ͷιϑτ΢ΣΞ։ൃϓϩδΣΫτʹ

ಋೖ͞Ε͍ͯΔɽ͔͠͠ɼैདྷͷ൛؅ཧγεςϜͰ͸ɼιʔείʔυ͸ͨͩͷςΩετ৘ใͱͯ͠ѻ

ΘΕ͍ͯΔɽͦͷͨΊɼཤྺ৘ใ͔Βίϝϯτͷม͚ͩߋΛநग़͢ΔɼJavadoc͕ม͞ߋΕ͍ͯΔί

ϛοτϩά͚ͩΛදࣔ͢Δɼͱ͍ͬͨૢ࡞͸αϙʔτ͞Ε͍ͯͳ͍ɽͦ͜ͰຊڀݚͰ͸ɼ൛؅ཧγε

ςϜ্Ͱͷιʔείʔυ಺ͷίϯςΩετʢߏจ৘ใʣΛར༻ͨ͠৘ใͷߜΓࠐΈૢ࡞ͷ࣮ݱΛ໨త

ͱͯ͠ɼ൛؅ཧΫϥΠΞϯτͷ֦ுΛ͏ߦɽ͜ΕʹΑͬͯ࢖༻ऀ͸ɼඞཁͷͳ͍෦෼͕࡟ΒΕͨΑ

Γখ͘͞ཁٻʹదͬͨ৘ใ͚ͩΛऔಘ͢Δ͜ͱ͕ՄೳʹͳΔɽఏҊख๏ͷ༗༻ੑΛධՁ͢ΔͨΊʹɼ

ϓϩτλΠϓΛ࣮૷͠ɼධՁ࣮ݧΛͨͬߦɽͦͷ݁Ռɼैདྷͷ൛؅ཧγεςϜͷ࣮ߦ଎౓ͱൺֱͨ͠

ఏҊख๏ͷ࣮ߦ଎౓ͷ௿Լ͸ฏۉ 2.5ഒఔ౓Ͱ͋Δ͜ͱ͕֬ೝͰ͖ͨɽैདྷͷ൛؅ཧγεςϜͷ࣮ߦ

͸ۉͷฏؒ࣌ 0.8ඵఔ౓Ͱ͋ͬͨͷͰɼఏҊख๏ͷ࣮ؒ࣌ߦͷฏۉ͸͓ͦΑ 2ඵͰ͋ͬͨɽ·ͨɼ࣮

࣮ʹࡍ͍ͯ͘͠༺࢖ఏҊख๏Λʹ࣮ݱେ஋ΛͱͬͯΈͯ΋ɼ18ඵͰ͋ͬͨͷͰɼ͜Ε͸࠷ͷؒ࣌ߦ

༻ൣғ಺Ͱ͋Δͱͨ͑ݴɽग़ྗߦ਺ʹ͍ͭͯͷ݁ՌΛݟΔͱɼैདྷͷग़ྗͷ 0.8ഒ͔Β 0.3ഒఔ౓·
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1 ·͕͖͑

SVN΍ GitΛ͸͡Ίͱ͢Δ൛؅ཧγεςϜ͸ɼଟ͘ͷιϑτ΢ΣΞ։ൃϓϩδΣΫτʹಋೖ͞Ε

Δ͍ͯΔ [1][2][3]ɽಛʹۙ೥ͷιϑτ΢ΣΞ։ൃ͸େن໛Խͱԕִ෼ࢄԽ͕ਐΜͰ͓Γɼ൛؅ཧγε

ςϜʹΑΔ੒Ռ෺ɼٴͼཤྺ৘ใͷ؅ཧ͸ඞཁෆՄܽͱͳ͍ͬͯΔɽ

͔͠͠ͳ͕Βɼ΄ͱΜͲͷ൛؅ཧγεςϜͰ͸ɼ؅ཧର৅ͱͳΔιʔείʔυ͸୯ͳΔςΩετ

ϑΝΠϧͱͯ͠ѻΘΕ͓ͯΓ [4]ɼιʔείʔυͷߏจ৘ใΛར༻ͨ͠৘ใͷऔಘૢ࡞͸ࢧԉ͞Εͯ

͍ͳ͍ɽྫ͑͹ɼࣗ਎ͷฤूͨ͠ιʔείʔυͷத͔Βɼίϝϯτ෦෼ͷΈͷࠩ෼Λ֬ೝ͢Δͱ͍ͬ

ͨॲཧ΍ɼٯʹίϝϯτΛল͍ͨϓϩάϥϜͷ࣮ߦεςʔτϝϯτ෦෼ͷΈΛ֬ೝ͢Δ͜ͱ͸ෆՄೳ

Ͱ͋ΔɽLinuxίϚϯυʹ͓͚Δ Diff΍ Grep౳ͷίϚϯυ΍Φϓγϣϯ͸αϙʔτ͞Ε͍ͯΔ΋ͷ

ͷɼجຊతʹ͸ςΩετσʔλʹର͢Δߦ୯ҐͰͷૢ࡞ͷΈͱ͍͏ͷ͕ݱঢ়Ͱ͋ΔɽͦͷͨΊɼͦ͜

͔Βιʔείʔυͷຊ࣭తͳҙຯͷมԽΛಡΈղ͘ʹ͸ɼେ͖ͳ࿑ྗ͕͔͔ͬͯ͠·͏ [5]ɽͦͷ࿑

ྗΛආ͚ɼιʔείʔυͷมߋʹΑΔత֬ͳҙຯΛಘΔͨΊʹ͸ɼίϝϯτ΍εςʔτϝϯτʹର͢

ΔมߋͳͲΛྀࠩͨ͠ߟ෼Λग़ྗ͢Δඞཁ͕͋Δ [6] [7] [8]ɽ

ଟ͘ͷϓϩάϥϛϯάޠݴͰ͸ɼιʔείʔυதʹ༷ʑͳ৘ใʢ࣮ߦεςʔτϝϯτ΍ίϝϯτɼ

ஶݖ࡞৘ใɼ஫ऍͳͲʣΛࠞهͯ͠ࡏड़͢Δͱ͍͏จԽ͕ਁಁ͍ͯ͠Δɽ͜ͷจԽ͸ɼ͋Δ୯Ұͷ

ιʔείʔυͷΈʹ஫ྗ͢Δࡍʹ͸໰୊ʹ͸ͳΒͳ͍͕ɼόάՕॴͷཤྺ௥੻ͱ͍ͬͨཤྺ৘ใʹԣ

அతɼ͔ͭಛఆͷ৘ใͷΈʹʢ࣮ߦεςʔτϝϯτͷΈͳͲʣԣஅతͳૢ࡞Λࡍ͍͍ͨߦʹ͸ɼͦͷ

ଞͷ৘ใʢίϝϯτ΍ஶݖ࡞৘ใͳͲʣ͕ϊΠζͱͳΓಘΔɽ͜ͷίʔυதͷ༷ʑͳ৘ใΛҰछͷ

จ຺ʢҎ߱ɼίϯςΩετʣͱݟͳ͠ɼίϯςΩετʹԠͨ͡ཤྺ৘ใͷߜΓࠐΈૢ͕࡞ՄೳͱͳΕ

͹ɼ։ൃऀʹର͢Δखॿ͚ͱͳΔͱ͑ߟΒΕΔɽ

͞Βʹɼ͜ͷιʔείʔυதͷίϯςΩετΛྀͨ͠ߟཤྺૢ࡞͸ɼ։ൃऀͷϓϩάϥϛϯά࣌ͷ

ΈͳΒͣɼ։ൃཤྺΛର৅ͱͨ͠ϚΠχϯάڀݚ [9]ʹ΋׆͘޿༻Ͱ͖ΔՄೳੑ͕͋Δɽ͜ͷڀݚ෼

໺͸MSRʢMining Software Repositoryʣͱ΋ݺ͹Ε͓ͯΓɼมߋཤྺΛ༻͍ͨόάͷ༧ଌ [10]΍ɼ

όάͱίϝϯτߦ਺ͷؔ܎ͷௐࠪ [11]ɼίϛοτϩά͔Βͷ։ൃऀͷײ৘ͷ෼ੳ [12]ͳͲଟذʹ౉ͬ

Ε͍ͯͳ͍ί͞ߋεςʔτϯτ͕มߦͰ͸ͦͷ໨తʹԠͯ͡ɼ࣮ڀݚΕ͍ͯΔɽ͜ΕΒͷ͞ࢪ࣮ͯ

ϛοτΛআ֎͢ΔɼίϝϯτΛؚΉίϛοτͷΈΛߜΓࠐΉɼͱ͍ͬͨϚΠχϯάͷલॲཧ͕ߦΘΕ

Δ͜ͱ͕ଟ͍ɽ൛؅ཧγεςϜͦͷ΋ͷ͕ίϯςΩετΛ࡞ૢྀͨ͠ߟΛ࣮͢ݱΔ͜ͱͰɼ͜ΕΒલ

ॲཧʹඞཁͳ࿑ྗΛݮ࡟Ͱ͖Δͱ͑ߟΒΕΔɽ

ຊڀݚͰ͸ɼ൛؅ཧγεςϜ্ͰͷίϯςΩετΛར༻ͨ͠৘ใͷߜΓࠐΈૢ࡞ͷ࣮ݱΛ໨తͱ͠

ͯɼ൛؅ཧΫϥΠΞϯτͷ֦ுΛ͏ߦɽ͜͜ͰͷίϯςΩετ͸େผͯ͠ɼ্ͨ͛ڍʹهΑ͏ͳιʔ

είʔυͷߏจ৘ใʹͮ͘ج΋ͷͱɼ൛؅ཧγεςϜ্ͷཤྺ৘ใʹͮ͘ج΋ͷɼͷ 2छྨʹ෼ྨ͢

Δ͜ͱ͕Ͱ͖ΔɽຊߘͰ͸લऀͷߏจ৘ใʹؔ͢ΔίϯςΩετʹண໨͠ɼͦͷ࣮ํݱ๏ʹ͍ͭͯݕ

౼͢Δɽ͞ΒʹϓϩτλΠϓͱͳΔ֦ு GitΫϥΠΞϯτMJgitΛ։ൃ͢Δɽ

ఏҊख๏ͷධՁ࣮ݧͱͯ͠ɼ࣮ࡍͷιϑτ΢ΣΞ։ൃϦϙδτϦΛର৅ʹɼMJgitར༻࣌ͷ࣮ߦ଎
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౓ɼٴͼཤྺ৘ใͷྔݮ࡟ʹ͍͔ͭͯ֬ΊΔɽ࣮ݧ୊ࡐͱͯ͠͸ɼΦʔϓϯιʔειϑτ΢ΣΞͷ

JUnit4ٴͼ Log4jΛ࠾༻͢Δ [13][14]ɽ࣮݁ݧՌʹΑΓ,͔֬ʹ৘ใྔΛݮ࡟Ͱ͖Δ͜ͱͱɼ࣮ߦ଎

౓ͷ௿Լ͕࣮༻ൣғ಺Ͱ͋Δ͜ͱ͕֬ೝͰ͖ͨɽ·ͨɼεςʔτϝϯτҎ֎ͷίϯςΩετͷग़ྗߦ

਺͕େ͖͘ݮগͨ͜͠ͱ͔ΒɼఏҊख๏͸εςʔτϝϯτҎ֎ͷίϯςΩετͷߜΓࠐΈΛࡍ͏ߦʹ

ಛʹ໾ʹཱͭͰ͋Ζ͏͜ͱ͕ͨ͑ݴɽ

Ҏ߱ɼ2ষͰ͸ڀݚಈػͱͯ͠ɼैདྷͷ൛؅ཧγεςϜͷ໰୊఺ʹ͍ͭͯड़΂Δɽ3ষͰ͸ఏҊख

๏ʹ͍ͭͯઆ໌͠ɼ4ষͰ͸ϓϩτλΠϓͷ࣮૷ʹ͍ͭͯड़΂Δɽ5ষͰ͸ධՁ࣮ݧͷ಺༰ͱ࣮݁ݧ

Ռʹ͍ͭͯड़΂Δɽ6ষͰ͸ධՁ࣮ݧͷ݁Ռʹ͍ͭͯ࡯ߟΛ͍ߦɼ7ষͰ͸ଥ౰ੑ΁ͷڴҖʹ͍ͭͯ

ड़΂Δɽޙ࠷ʹ 8ষͰຊڀݚͷ·ͱΊͱޙࠓͷ՝୊ʹ͍ͭͯड़΂Δɽ
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2 ػಈڀݚ

ຊষͰ͸ɼ͋Διʔείʔυʹର͢Δόάͷमਖ਼ͱ͍͏γφϦΦʹ͍ͯͮجɼطଘͷ൛؅ཧγες

Ϝʹ͓͚Δ໰୊఺ɼٴͼڀݚͷಈػʹ͍ͭͯઆ໌͢ΔɽຊڀݚͷΞΠσΞ͸ɼಛఆͷϓϩάϥϛϯ

άޠݴ΍ಛఆͷ൛؅ཧγεςϜʹґଘ͠ͳ͍Ұൠతͳ΋ͷͰ͋Δɽ͜͜Ͱ͸۩ମతͳྫࣔͷͨΊʹɼ

ϓϩάϥϛϯάޠݴΛ Javaɼ൛؅ཧγεςϜΛ Gitͱͯ͠આ໌Λ͏ߦɽ

·ͣɼҎԼͷΑ͏ͳιʔείʔυ Example.java͕༩͑ΒΕͨͱ͢Δɽ

Listing 1: Example.java

1 /∗ L i c e n s e d under t h e MIT L i c e n s e ∗ /
2 p u b l i c c l a s s Example {
3 p u b l i c vo id Foo ( ) {
4 . . .
5 i n t case = g e t C a s e ( ) ;
6 swi t c h ( case ) {
7 case 1 :
8 t h i s . doSomething1 ( ) ;
9 break ;

10 case 2 :
11 t h i s . doSomething2 ( ) ;
12 break ;
13 . . .
14 / / Handle an e r r o r ca se
15 case −1:
16 t h i s . h a n d l e E r r o r ( ) ;
17 d e f a u l t :
18 t h i s . d o D e f a u l t ( ) ;
19 }
20 }
21 . . .
22 }

Example.javaʹ͸ switchจͷதͰ break໋ྩΛ๨ΕΔͱ͍͏యܕతͳόάؚ͕·Ε͍ͯΔɽ۩ମత

ʹ͸ɼม਺ case͕஋-1ΛऔΔࡍʹ default·Ͱॲཧ͞Εͯ͠·͏ɽ͜ΕΛमਖ਼͢Δʹ͸ ໨ͱߦ16 17

ʹ໨ͷؒߦ break໋ྩΛՃ͑Δඞཁ͕͋Δɽ

͜ͷόάΛमਖ਼͢Δ͜ͱΛ͑ߟΔɽ·ͣόάमਖ਼ऀ͸όάͷՕॴʢ16ߦ໨ʣΛಛఆ͠ɼbreak໋ྩ

ΛՃ͑ͯ౰֘όάΛमਖ਼͢ΔɽՃ͑ɼ͜ͷόάՕॴͷॲཧ͸ͦͷؔ਺໊ʢhandleError()ʣ͔ΒΤϥʔ

ͷରॲͷͨΊͷ௥ՃॲཧͰ͋Δ͜ͱ͕ಡΈऔΕΔɽΑͬͯɼ͜ͷ switchॲཧશମΛهड़ͨ͠։ൃऀ

ͱɼόάՕॴͷॲཧΛ௥Ճͨ͠։ൃऀ͕ҟͳΔՄೳੑ͕͋Δɽόάʹؔ͢ΔҰൠతͳ࣮ࣄͱͯ͠ɼό

άͷՕॴ͸ύϨʔτͷ๏ଇʹै͓ͬͯΓ 2ׂͷιʔείʔυʹ 8ׂͷόάؚ͕·ΕΔ [15, 16]ɼฤू

ʹؔΘΔ։ൃऀͷ਺͕૿͑Δ΄Ͳόά͕ൃੜ͠΍͍͢ [17, 18]ɼͳͲ͕஌ΒΕ͍ͯΔɽΑͬͯόάम

ਖ਼͚ͩۀ࡞Ͱͳ͘ɼ౰֘όά෇ۙͷมߋΛ௥੻ͯͦ͠ͷ಺༰ΛϨϏϡʔ͢Δ΂͖Ͱ͋Δͱ͍͑Δɽ
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GitͰ͸ιʔείʔυશͯͷߦͷฤूऀΛௐ΂Δ blameίϚϯυ͕༻ҙ͞Ε͓ͯΓɼҎԼͷΑ͏ͳ

݁ՌΛಘΔ͜ͱ͕Ͱ͖Δɽ

$ g i t blame Example . j a v a
f0984121 ( s h i n s u k e 2017−02−01 2 0 : 2 5 : 3 6 1) /∗ L i c e n s e d unde r t h e . . . ∗ /
a c 5 f 6 d a c (m−s a s a k i 2017−02−01 2 0 : 2 5 : 3 6 2) p u b l i c c l a s s Example {
a c 5 f 6 d a c (m−s a s a k i 2017−02−01 2 0 : 2 5 : 3 6 3) p u b l i c vo id Foo ( ) {
. . .
a c 5 f 6 d a c (m−s a s a k i 2017−02−01 2 0 : 2 5 : 3 6 6) s w i t c h ( c a s e ) {
a c 5 f 6 d a c (m−s a s a k i 2017−02−01 2 0 : 2 5 : 3 6 7) c a s e 1 :
a c 5 f 6 d a c (m−s a s a k i 2017−02−01 2 0 : 2 5 : 3 6 8) t h i s . doSomething1 ( ) ;
a c 5 f 6 d a c (m−s a s a k i 2017−02−01 2 0 : 2 5 : 3 6 9) b r e a k ;
. . .
b8beb025 ( n−ogura 2017−02−04 1 2 : 0 0 : 3 0 14) / / Handle an e r r o r c a s e
b8beb025 ( n−ogura 2017−02−04 1 2 : 0 0 : 3 0 15) c a s e −1:
b8beb025 ( n−ogura 2017−02−04 1 2 : 0 0 : 3 0 16) t h i s . h a n d l e E r r o r ( ) ;
a c 5 f 6 d a c (m−s a s a k i 2017−02−01 2 0 : 2 5 : 3 6 17) d e f a u l t :
a c 5 f 6 d a c (m−s a s a k i 2017−02−01 2 0 : 2 5 : 3 6 18) t h i s . d o D e f a u l t ( ) ;
. . .

͜ͷ݁ՌΑΓɼόάՕॴΛฤूͨ͠։ൃऀʢn-oguraʣ͕ಛఆͰ͖Δɽ͜ͷྫͰ͸ιʔείʔυશମ

Λ୯७Խ͓ͯ͠Γɼશͯͷग़ྗ݁ՌΛ֬ೝ͢Δ͜ͱ͸༰қͰ͋Δɽ͔͠͠ͳ͕Βɼ࣮ࡍͷιʔείʔ

υʹ͸ίϝϯτ΍ஶݖ࡞৘ใͳͲ༷ʑͳ৘ใؚ͕·Ε͓ͯΓɼ͜ΕΒͷ৘ใ͕ϊΠζͱͳΓಘΔɽ͜

͜Ͱ͜ͷ blameίϚϯυʹରͯ͠ɼʮ࣮ߦεςʔτϝϯτʹߜΓࠐΉʯ΍ɼΑΓ۩ମతͳʮswitchจ

ՄೳͰ͋Ε͹ɼ໨తͱ͢Δ৘ใ΁ͷΞΫηε͕༰͕࡞ఆͨ͠ૢࢦΉʯͱ͍͏ίϯςΩετΛࠐΓߜʹ

қʹͳΔɽswitchจͱ͍͏ίϯςΩετͰߜΓࠐΉࡍͷৼΔ෣͍ͷҰҊΛҎԼʹࣔ͢ɽ

$ g i t blame Example . j a v a −−c o n t e x t = swi t ch−s t a t e m e n t
a c 5 f 6 d a c (m−s a s a k i 2017−02−01 2 0 : 2 5 : 3 6 6) s w i t c h ( c a s e ) {
a c 5 f 6 d a c (m−s a s a k i 2017−02−01 2 0 : 2 5 : 3 6 7) c a s e 1 :
a c 5 f 6 d a c (m−s a s a k i 2017−02−01 2 0 : 2 5 : 3 6 8) t h i s . doSomething1 ( ) ;
a c 5 f 6 d a c (m−s a s a k i 2017−02−01 2 0 : 2 5 : 3 6 9) b r e a k ;
. . .

͞ΒʹɼόάΛຒΊࠐΜͩίϛοτ ID:b8beb025ͷۀ࡞ͷৄࡉΛ֬ೝ͢Δࡍ͸ɼҎԼͷΑ͏ͳ show

ίϚϯυʹΑΓมߋ಺༰ΛऔಘͰ͖Δɽ

$ g i t show Example2 . j a v a b8beb025
commit b8beb025798db84c9fcc fe44d394dbf1ec404974
Author : n−ogura <n−ogura@sdl . osaka−u . ac . jp>
Date : Mon Feb 04 1 2 : 0 0 : 3 0 2017 +0900

Add an e r r o r h a n d l e r f o r Foo

d i f f −−g i t a / Example . j a v a b / Example . j a v a
i n d e x 480 d81a . . 4 fb1b29 100755
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−−− a / Example . j a v a
+++ b / Example . j a v a
@@ −15,4 +15 ,6@@
. . .
+ c a s e −1:
+ t h i s . h a n d l e E r r o r ( ) ;

d e f a u l t :
t h i s . d o D e f a u l t ( ) ;

. . . ( ab b r . )
@@ −31,3 +31 ,12@@
+ p u b l i c vo id h a n d l e E r r o r ( ) {
+ i f ( s t a t u s == 0) {
. . .

blameͷࡍͱಉ༷ʹɼ౰֘ίϛοτͰͷ͋ΒΏΔมߋ಺༰͕औಘ͞ΕΔɽ͜͜Ͱڵຯ͕͋Δ৘ใ͸

handleErrorؔ਺ͷॲཧ಺༰Ͱ͋ΔɽΑͬͯɼઌͷྫͱಉ༷ʹʮ࣮ߦεςʔτϝϯτʹߜΓࠐΉʯ΍

ʮhandleErrorؔ਺ʹߜΓࠐΉʯͱ͍ͬͨίϯςΩετࢦఆ͕༗ޮͰ͋ΔɽҎԼ͸ handleErrorؔ਺ʹ

ͷྫͰ͋ΔɽࡍΜͩࠐΓߜ

$ g i t show Example2 . j a v a b8beb025 −−c o n t e x t = in−method : h a n d l e E r r o r
commit b8beb025798db84c9fcc fe44d394dbf1ec404974
Author : n−ogura <n−ogura@sdl . osaka−u . ac . jp>
Date : Mon Feb 04 1 2 : 0 0 : 3 0 2017 +0900

Add an e r r o r h a n d l e r f o r Foo

d i f f −−g i t a / Example . j a v a b / Example . j a v a
i n d e x 480 d81a . . 4 fb1b29 100755
−−− a / Example . j a v a
+++ b / Example . j a v a
@@ −31,3 +31 ,12@@
+ p u b l i c vo id h a n d l e E r r o r ( ) {
+ i f ( s t a t u s == 0) {
. . .

GitίϚϯυʹ͸ɼߦ਺Λࢦఆ͢Δͱ͍͏Φϓγϣϯ΋ଘ͓ͯ͠ࡏΓɼݱঢ়Ͱ΋͜ΕΒͷྫͱಉ౳

ͷૢ࡞͸ՄೳͰ͋Δɽ·ͨ grepΦϓγϣϯʹΑΓɼಛఆͷΩʔϫʔυʹߜΓࠐΉ͜ͱ΋ՄೳͰ͋Δɽ

͞Βʹ͸ɼGitͷग़ྗ݁Ռʹରͯ͠ LinuxͷίϚϯυ܈Λ૊Έ߹ΘͤΕ͹ɼΑΓෳࡶͳ৘ใऔಘ͸Մ

ೳͰ͋Δɽ͔͠͠ͳ͕Βɼ͜ΕΒͷߦ਺ࢦఆ΍จࡧݕྻࣈ͸ςΩετσʔλʹର͢Δ൚༻తͳॲཧͰ

͋ΔҰํͰɼఏҊ͢ΔίϯςΩετૢ࡞͸ιʔείʔυʹಛԽͨ͠ҙຯ୯ҐͰͷॲཧͱݟͳ͢͜ͱ͕

Ͱ͖Δɽ୯ͳΔςΩετʹର͢ΔॲཧʹՃ͑ɼιʔείʔυಛԽͷҙຯ୯ҐͷॲཧΛࢧԉ͢Δ͜ͱ

Ͱɼϓϩάϥϛϯάͷखॿ͚ʹͳΔͱ͑ߟΒΕΔɽ
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3 ఏҊख๏

ຊڀݚͰ͸ɼ൛؅ཧγεςϜʹ͓͍ͯཤྺ৘ใΛऔಘ͢Δʹ͋ͨΓɼͦͷ৘ใΛίϯςΩετʹ

ΑͬͯߜΓࠐΉ֦ுػೳΛఏҊ͢ΔɽҎԼͰίϯςΩετͷఆٛɼैདྷͷ൛؅ཧγεςϜͱͷҧ͍ɼ

֦ுର৅ʹͳΔίϚϯυɼ͞ΒʹఏҊख๏ͷಈ࡞ʹ͍ͭͯৄ͘͠આ໌͢Δɽ·ͨ 2ষͱಉ༷ʹɼϓϩ

άϥϛϯάޠݴΛ Javaɼ൛؅ཧγεςϜΛ Gitͱݶఆͯ͠ݕ౼Λ͏ߦɽ

3.1 ίϯςΩετ

ຊڀݚͰ͸ɼίϯςΩετͱ͍͏ݴ༿Λɼʮ͋Δର৅ͷपล͔ΒಘΒΕΔจ຺ʹؔ͢Δ৘ใʯͷҙ

ຯͰ༻͍Δɽ൛؅ཧγεςϜʹ͓͚ΔίϯςΩετͱͯ͠͸ɼιʔείʔυͷߏจ৘ใ͔ΒऔಘՄೳ

ͳ৘ใɼٴͼ։ൃཤྺ͔ΒऔಘՄೳͳ৘ใͷ 2ͭʹେผ͢Δ͜ͱ͕Ͱ͖Δɽ͜͜Ͱ͸લऀΛʮߏจί

ϯςΩετʯɼऀޙΛʮཤྺίϯςΩετʯͱݺͿ͜ͱͱ͢Δɽ2ͭͷίϯςΩετʹ͍ͭͯҎԼͰ

આ໌͢Δɽ

3.1.1 จίϯςΩετߏ

จίϯςΩετߏɽ͢ࢦจʹؔ͢Δ৘ใͷ͜ͱΛߏͭ࣋จίϯςΩετͱ͸ɼιʔείʔυ͕ߏ

͸༷ʑͳ෼ྨ͕ՄೳͰ͋Δ͕ɼຊڀݚͰ͸ϓϩάϥϜͷৼΔ෣͍ʹӨڹΛ༩͑Δ͔ͱ͍͏؍఺͔Βɼ

େ͖͘ 3छྨʹ෼ྨ͢Δɽ֤ίϯςΩετΛ۩ମతͳྫͱͱ΋ʹઆ໌͢Δɽ

• :εςʔτϝϯτߦ࣮ ϓϩάϥϜͷৼΔ෣͍͕هड़͞Εͨهड़Օॴͷ͜ͱɽ͞ΒʹҎԼʹࣔ͢

Α͏ͳৄࡉͳ෼ྨ͕ՄೳͰ͋Δɽ

– ifεςʔτϝϯτ: ifจͷهड़Օॴ

i f ( n > 0) {

– switchεςʔτϝϯτ: switchจͷهड़Օॴ

swi t c h ( case ) {

– ม਺એݴεςʔτϝϯτ: ม਺એݴͷهड़Օॴ

i n t n = 0 ;

– ؔ਺ݺͼग़͠εςʔτϝϯτ: ؔ਺ݺͼग़͠ͷهड़Օॴ

p u b l i c vo id h a n d l e E r r o r ( ) {

– ...

• ίϝϯτ: ϓϩάϥϜͷৼΔ෣͍ʹد༩͠ͳ͍ίϝϯτͷهड़Օॴͷ͜ͱɽ
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– ϥΠϯίϝϯτ: ड़Օॴهίϝϯτͷߦ1

/ / Handl ing an e r r o r case

– ϒϩοΫίϝϯτ: ෳ਺ߦʹ౉Δίϝϯτͷهड़Օॴ

/∗ L i c e n s e d under t h e MIT L i c e n s e

– Javadoc: ϝιουͷ API༷࢓ͷهड़Օॴ

/∗ ∗
∗ Error h a n d l e r
∗ @param
. . .

• Ξϊςʔγϣϯ: ஫ऍʹؔ͢Δهड़ՕॴɽJavaͰ͸ϝιου΍Ϋϥεͷϝλ৘ใͷࡌهʹ༻͍

ΒΕΔɽϓϩάϥϜͷৼΔ෣͍ʹ௚઀ӨڹΛ༩͑ͳ͍͕ɼίϯύΠϥ͕͜ͷ৘ใΛಡΈऔΓ։

Ͱ༻͍ΒΕΔɽܗΛग़͢౳ͷࠂܯʹऀൃ

@Override

3.1.2 ཤྺίϯςΩετ

ཤྺίϯςΩετͱ͸ɼ൛؅ཧγεςϜ͕อ͍ͯ࣋͠Δཤྺ৘ใ͔ΒಘΒΕΔ৘ใͷ͜ͱΛ͢ࢦɽ

۩ମతͳཤྺίϯςΩετ͸༷ʑͳ΋ͷ͕͑ߟΒΕΔɽ

• ιʔείʔυͷฤूΛͨͬߦஶऀ໊

• ιʔείʔυͷมߋճ਺

• ίϛοτ࣌ͷ૯ฤूߦ਺

• ͋ΔϑΝΠϧͱಉ࣌ʹίϛοτ͞Ε͔ͨͲ͏͔

• ...

͜ΕΒͷίϯςΩετΛ੔ཧ͢Δ͜ͱͰɼྫ͑͹ҎԼͷΑ͏ͳ৔߹ʹఏҊख๏͕໾ʹཱͭɽ

• ม͞ߋΕͨճ਺ͷଟ͍ιʔείʔυΛ୳͠ɼͦͷϓϩδΣΫτͷத৺ͱͳ͍ͬͯΔιʔείʔ

υΛൃ͢ݟΔɽ

• มߋճ਺ͷগͳ͍ιʔείʔυΛൃ͠ݟɼϝϯςφϯεΛ͢Δɽ

• ͋ΔϑΝΠϧʹόάΛ͚ͨͭݟɽಉ࣌ʹίϛοτ͞ΕͨϑΝΠϧ΋ϝϯςφϯε͍ͨ͠ͷͰಉ

Δɽݟίϛοτ͞ΕͨϑΝΠϧҰཡΛʹ࣌
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• ଟ͘ͷίϛοτΛ͍ͯ͠ΔஶऀͷͨͬߦίϛοτΛͯݟɼͲͷΑ͏ͳݙߩΛ͍ͯ͠Δ͔֬ೝ͠

͍ͨɽ

Gitʹ͸طʹɼ͋ΔஶऀʹΑͬͯߦΘΕͨίϛοτϩά͚ͩΛදࣔ͢Δػೳ΍ɼಛఆͷϑΝΠϧ͕

ίϛοτ͞Εͨϩά͚ͩΛग़ྗ͢ΔػೳͳͲɼཤྺίϯςΩετʹؔ࿈͢ΔίϚϯυ͕͍͔ͭ͘α

ϙʔτ͞Ε͍ͯΔɽ͔͠͠ɼ͜ΕΒͷίϚϯυͰཤྺίϯςΩετʹΑΔߜΓࠐΈΛ௚઀ͷ໨తͱ͠

ͨ΋ͷ͸গͳ͘ɼ࣮ࡍʹཤྺίϯςΩετʹΑΔߜΓࠐΈΛ͍͍ͨߦ৔߹ʹ͸ɼγΣϧεΫϦϓτʹ

ΑΓΧ΢ϯτ΍ιʔτ౳ͷςΩετॲཧ͕ඞཁͱͳΔ৔߹͕ଟ͍ɽͦͷͨΊɼཤྺίϯςΩετʹΑ

ΔߜΓࠐΈΛ͍͍ͨߦ৔߹ʹ͸ɼ࢖༻ऀࣗ਎͕طଘͷίϚϯυ΍γΣϧεΫϦϓτΛ͠࢖ۦͳ͚Ε͹

ͳΒͳ͍ͱ͍͏ͷ͕ݱঢ়Ͱ͋Δɽ

3.2 ैདྷͷ൛؅ཧγεςϜͱͷҧ͍

ఏҊख๏ͱैདྷͷ൛؅ཧγεςϜͱͷൺֱΛਤ 1(a)ͱਤ 1(b)ʹࣔ͢ɽ͜ΕΒͷਤͰ͸ɼ͋ΔϦϙ

δτϦʹ c1͔Β cN·Ͱίϛοτ͞Εͨཤྺ৘ใ͕อଘͯ͋͠Δঢ়ଶΛද͍ͯ͠Δɼ͜͜ͰɼϢʔ

βʔ͕ίϛοτ c2ͱίϛοτ c3ͷࠩ෼ΛίϚϯυʮgit diff c2 c3ʯʹΑͬͯཁ࣌ͨ͠ٻɼैདྷͷ Git

Ͱ͸ɼίϛοτ c2ͱίϛοτ c3ͷࠩ෼͕ɼ௥Ճ෼΋࡟আ෼΋શͯͦͷ··౉͞ΕΔɽ͔͠͠ɼఏҊ

ख๏Ͱ͸ɼίϚϯυʮgit diff c2 c3ʯʹίϯςΩετΛࢦఆ͢Δ໋ྩΛ௥Ճ͢Δ͜ͱͰɼ৘ใ͕ߜΓ

౉͞ΕΔʢਤʹऀ༺࢖Εͨࠩ෼͕·ࠐ 1(b)ʣɽ

3.3 ֦ுର৅ίϚϯυ

൛؅ཧγεςϜʹ͸ଟ͘ͷίϚϯυ͕༻ҙ͞Ε͍ͯΔ͕ɼຊڀݚͷఏҊख๏Ͱ͸ɼཤྺ৘ใͷऔಘ

ʹ͓͚ΔߜΓࠐΈΛ໨తͱ͍ͯ͠ΔɽΑͬͯɼ֦ு͢ΔίϚϯυ͸શͯͷίϚϯυͰ͸ͳ͘ɼཤྺ৘

ใऔಘʹؔΘΔίϚϯυɼͭ·Γιʔείʔυͷ৘ใΛऔಘ͢ΔίϚϯυͷΈΛର৅ͱ͢ΔɽGitͷ

৔߹Ͱ͸ɼҎԼͷΑ͏ͳίϚϯυ͕֦ுର৅ͱͳΔɽ

• diff: खݩͷιʔείʔυͱ࠷৽ίϛοτͱͷࠩ෼΍ɼ2ͭͷίϛοτؒͷࠩ෼ͳͲΛදࣔ͢Δ

• show: ίϛοτͷৄࡉΛݟΔ

• log: ίϛοτͷϩάΛݟΔ

• blame: ϑΝΠϧ಺ͷ֤ߦͷ࠷ऴߋ৽ͷ৘ใΛݟΔ

• grep: ϑΝΠϧ͔ΒจྻࣈΛ͢ࡧݕΔ

3.4 ఏҊख๏ͷಈ࡞

ఏҊख๏ͷಈ࡞ʹ͍ͭͯઆ໌͢ΔɽҎ্Ͱड़΂ͨఏҊख๏ʹ͍ͭͯɼͲͷΑ͏ͳಈ࡞Ͱ࣮͢ݱΔ

͔ɼೋ௨Γͷํ๏ΛఏҊ͢ΔɽࣄલॲཧܕͱదٓॲཧܕͰ͋ΔɼࣄલॲཧܕΛਤ 2(a)ʹɼదٓॲཧ

Λਤܕ 2(b)ʹɼͦΕͧΕͷϝϦοτɾσϝϦοτΛ·ͱΊͨදΛද 1ʹࣔ͢ɽ
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git	diff	c2	c3�

:��q����mq��(N�)�

:��q����mq��(�T)�
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(a) ैདྷͷ Git ͷಈ࡞
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git	diff	c2	c3	
	+	������q&��

(0$4�

:��q����mq��(N�)�

:��q����mq��(�T)�

t�
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(b) ఏҊख๏ͷಈ࡞

ਤ 1: ఏҊख๏ͱैདྷͷ൛؅ཧγεςϜͱͷҧ͍
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ਤ 2(a)ͷࣄલॲཧܕͰ͸ɼίϛοτ࣌ʹϦϙδτϦʹϑΝΠϧΛอଘ͢ΔલʹίϯςΩετʹΑ

ΔߜΓࠐΈΛࡁ·͓͖ͯ͠ɼͦͷঢ়ଶͰϦϙδτϦʹอଘ͢Δɽͦͯ͠ɼίϚϯυ࣮࣌ߦʹίϯςΩ

ετ͕ࢦఆ͞ΕΕ͹ɼ͢ͰʹߜΓࠐ·Ε͍ͯΔ৘ใ͔Β֘౰͢Δ΋ͷΛબ୒ͯ͠࢖༻ऀʹ౉͢ɽ

ΈॲཧΛࠐΓߜҰ੾ޙࠓͱͰɼ͓ͯ͘͜͠·ࡁΈΛࠐΓߜʹ࣌ͷϝϦοτ͸ɼίϛοτܕલॲཧࣄ

ͷ଎౓͕଎͘ͳΔ͜ͱͰ͋ΔɽσϝϦοτ͸ɼίϛο࣌ΈࠐΓߜΘͳͯ͘Α͘ͳΓɼίϯςΩετߦ

τͷ࣮ߦ଎౓͕஗͘ͳΔ͜ͱͱɼίϛοτ࣌ʹॲཧΛ͏ߦඞཁ͕͋ΔͷͰɼطʹίϛοτ͕࣮͞ߦ

Εͯ͠·͍ͬͯΔطଘͷϦϙδτϦʹద༻Ͱ͖ͳ͍͜ͱɼ·ͨɼ࣮૷࣌ͷ֦ுର৅ίϚϯυͱͯ͠ɼ

ίϯςΩετΛߜΓࠐΊΔίϚϯυʢdiff΍ showͳͲʣʹՃ͑ɼcommitίϚϯυ΋֦ு͢Δඞཁ͕

͋Δ͜ͱͰ͋Δɽ

ਤ 2(b)ͷదٓॲཧܕͰ͸ɼίϛοτ࣮࣌ߦʹ͸ैདྷͷγεςϜ௨ΓʹϦϙδτϦʹϑΝΠϧΛอ

ଘ͠ɼίϚϯυ࣮࣌ߦʹίϯςΩετ͕ࢦఆ͞ΕΕ͹ίϯςΩετͷߜΓࠐΈΛ͏ߦɽ

దٓॲཧܕͷϝϦοτͱͯ͠͸ɼίϛοτ࣌ͷ଎౓௿Լ͕ൃੜ͠ͳ͍͜ͱɼίϛοτ࣌ʹॲཧΛࢪ

͢ඞཁ͕ͳ͘ɼطଘͷϦϙδτϦʹద༻ՄೳͰ͋Δ఺ͳͲ͕͛ڍΒΕΔɽ·ͨɼ࣮૷࣌ͷ֦ுର৅ί

Ϛϯυ͸ίϯςΩετΛߜΓࠐΉίϚϯυ͚ͩͰྑ͍ɽσϝϦοτͱͯ͠͸ɼίϯςΩετࢦఆ࣌ʹ

ຖճߜΓࠐΈॲཧΛ͏ߦͷͰɼ࣮ߦ଎౓͕஗͘ͳΔͱ͍͏఺͕͛ڍΒΕΔɽ

ද 1: ఏҊख๏ͷಈ࡞ҊͷϝϦοτɾσϝϦοτ
ܕલॲཧࣄ దٓॲཧܕ

ίϛοτॲཧͷ଎౓ ஗͍ ଎͍

ίϯςΩετߜΓࠐΈॲཧͷ଎౓ ଎͍ ஗͍

༺ଘͷϦϙδτϦ΁ͷదط ෆՄ Մ

commitͱ

࣮૷࣌ͷ֦ுର৅ίϚϯυ ίϯςΩετΛ ίϯςΩετΛ

Γ͜ΉίϚϯυߜ ΉίϚϯυࠐΓߜ
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commit�

������q�V�

�����F+p������z&��

(a) ܕલॲཧࣄ

������

commit�
�����F+p	
������z&��������q�V�

(b) దٓॲཧܕ

ਤ 2: ఏҊख๏ͷಈ࡞Ҋ
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4 ϓϩτλΠϓMJgitͷ࣮૷

4.1 MJgitͷ֓ཁ

ఏҊख๏ͷϓϩτλΠϓͱͯ͠ɼΦʔϓϯιʔεͷ GitΫϥΠΞϯτ JGit[19]Λ֦ுͨ͠MJgitΛ

։ൃͨ͠ɽMJgitͷ༷࢓Λද 2ʹࣔ͢ɽίϯςΩετͷߜΓࠐΈૢ࡞͸ JavaͷιʔείʔυͷΈ͕

ର৅ͱͳΔɽར༻ՄೳͳίϯςΩετͷछྨ͸ɼ3.1.1ষͰड़΂ͨ 2छྨͷίϯςΩετͷ಺ɼߏจ

ίϯςΩετͷΈ͕ର৅Ͱ͋ΔɽΑΓ۩ମతʹ͸ɼ࣮ߦεςʔτϝϯτɼίϝϯτɼJavadocɼΞϊ

ςʔγϣϯͷ 4छྨ͕ର৅ͱͳΔɽ֦ுͨ͠ GitίϚϯυ͸ showͱ diffͷ 2ͭͰ͋Γɼಈํ࡞๏͸

దٓॲཧܕΛ࠾༻ͨ͠ɽ͜Ε͸ɼطଘͷϦϙδτϦʹ΋ॊೈʹద༻Ͱ͖Δͱ͍͏దٓॲཧܕͷར఺Λ

༏ઌͨͨ͠ΊͰ͋Δɽ

ͼৼΔ෣͍͸Ұൠతͳٴɼ࡞ຊతͳૢج GitΫϥΠΞϯτͱಉ͡Ͱ͋ΔɽίϯςΩετࢦఆΦϓ

γϣϯ-cxʹΑΓɼίϯςΩετࢦఆ͕ߦΘΕͨ৔߹ʹݶΓɼιʔείʔυͷߏจղੳɼٴͼ৘ใ

ͷߜΓࠐΈॲཧ͕ߦΘΕΔɽ۩ମతͳॲཧͷྲྀΕ͸࣍ষͰड़΂Δɽ

ද 2: MJgitͷ༷࢓

ಈํ࡞๏ దٓॲཧܕ

֦ுର৅ͷ GitίϚϯυ show, diff

ίϯςΩετࢦఆՄೳͳޠݴ Java 1.8Ҏ্

ίϯςΩετͷࢦఆΦϓγϣϯ -cx

ఆՄೳͳίϯςΩετͱࢦ εςʔτϝϯτʢastʣߦ࣮

ͦͷࢦఆํ๏ ίϝϯτ (comment)

Javadoc (javadoc)

Ξϊςʔγϣϯ (annotation)

ίϯςΩετͷෳ਺બ୒ ෆՄ

߹จΤϥʔؚ͕·ΕΔ৔ߏ ίϯςΩετࢦఆ͸ແޮ2

2ந৅ߏจ໦͕ੜ੒Ͱ͖ͳ͍ͨΊ
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ਤ 3: ఏҊख๏ͷॲཧͷྲྀΕ

4.2 ॲཧͷྲྀΕ

ఏҊख๏ͷॲཧͷྲྀΕΛਤ 3ʹࣔ͢ɽ͜ͷਤ͸ɼҎԼͰઆ໌͢Δ 3εςοϓΛද͍ͯ͠Δɽ

εςοϓ 1: ൺֱ͞ΕΔιʔείʔυͷநग़

diffͱ show͸྆ऀͱ΋ࢦఆ͞Εͨ৚݅ʹదͬͨೋͭͷιʔείʔυͷࠩ෼Λදࣔ͢ΔίϚϯυͰ

͋ΔɽJGitͷιʔείʔυΛݟΔͱɼdiffͱ showͷॲཧ͸ɼιʔείʔυΛϦϙδτϦ͔Βऔಘ͠

͖ͯͯҎ߱ɼൺֱ͢Δ·Ͱͷॲཧ͕શ͘ಉ͡Ͱ͋ΔͱΘ͔ͬͨɽΑͬͯ diffͱ showͷ֦ுͷͨΊʹ

࣮૷ͨ͠ํ๏͸શ͘ಉ͡Ͱ͋Δɽ·ͣɼϦϙδτϦ͔Βൺֱ͢ΔιʔείʔυΛऔಘ͍ͯ͠Δ෦෼Λ

ΈΛ͢ΔͨΊʹୀආͤ͞ΔɽࠐΓߜɼͦͷιʔείʔυΛίϯςΩετʹΑΔ͚ͭݟ

13



εςοϓ 2: ίϯςΩετʹΑΔιʔείʔυͷ෼ղ

ʹจղੳߏɽιʔείʔυͷ͏ߦΈΛࠐΓߜɼୀආͤͨ͞ιʔείʔυʹίϯςΩετʹΑΔʹ࣍

͸ JDT (Java development tools)1Λ༻͍ͨɽJDTͷੜ੒͢Δ ASTʢந৅ߏจ໦ʣʹ͍ͯͮجɼ࣮ߦε

ςʔτϝϯτ΍Ξϊςʔγϣϯ౳ͷ৘ใΛऔಘ͠ɼιʔείʔυΛ෼ղ͢Δɽ

εςοϓ 3: ൺֱ͞ΕΔιʔείʔυͱೖΕସ͑

ఆ͞Εͨ෦෼Λબ୒͢Δɽͦͯ͠ɼεςοϓࢦɼ෼ׂͨ͠ιʔείʔυ͔ΒίϯςΩετͰʹޙ࠷

1Ͱड़΂ͨιʔείʔυΛநग़ͨ͠৔ॴʹ໭͢ɼҎ߱ͷॲཧ͸ैདྷͷ JGitͷॲཧʹ΋ͲΔɽ

Ҏ্ʹΑΓɼࢦఆ͞ΕͨίϯςΩετ෦෼ͷΈ͕ൺֱ͞Εͨࠩ෼͕ग़ྗ͞ΕΔɽ

1https://projects.eclipse.org/projects/eclipse.jdt
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5 ධՁ࣮ݧ

ఏҊख๏Λ࣮૷͠ɼ༗༻ੑΛධՁ͢ΔͨΊʹධՁ࣮ݧΛͨͬߦɽ࣮ݧ಺༰ͱ݁Ռʹ͍ͭͯड़΂Δɽ

5.1 ཁ֓ݧ࣮

ຊ࣮ݧͷ໨త͸దٓॲཧܕͷσϝϦοτͱͯ͠ड़΂ͨίϯςΩετͷॲཧͷ֦ுʹΑΔ࣮ߦ଎౓

ͷ௿Լʹ͍ͭͯௐࠪ͢Δ͜ͱ͓Αͼɼཤྺ৘ใͷߦ͕ݮ࡟ΘΕ͍ͯΔ͔Λௐࠪ͢Δ͜ͱͰ͋Δɽͦͷ

ͨΊʹɼطଘͷϓϩδΣΫτʹରͯ͠ϓϩτλΠϓΛ࣮͠ߦɼͦͷ࣮ؒ࣌ߦͱग़ྗߦ਺Λଌఆͨ͠ɽ

5.2 ͷྲྀΕݧ࣮

಺༰Λදͨ͠ਤΛਤݧ࣮ 4(a)ɼਤ 4(b)ʹࣔ͢ɽϓϩδΣΫτʹίϛοτ 0͔Βίϛοτ N·Ͱͷ

ཤྺ৘ใ͕อଘ͞Ε͍ͯΔͱ͢Δɽ·ͣ͜ͷ֤ίϛοτʹରͯ͠ɼJavaϑΝΠϧͷม͕͞ߋΕ͍ͯ

Δ͔ΛνΣοΫ͢Δɽͦͯ͠ɼJavaϑΝΠϧͷม͕ߋͳ͞Ε͍ͯΔίϛοτʹର͚ͯͩ͠ɼ֤ਤʹࣔ

͞ΕͨίϚϯυ܈Λ࣮͢ߦΔɽͭ·ΓɼJavaϑΝΠϧͷมߦ͕ߋΘΕͨશίϛοτʹରͯ͠ showͱ

ͦͷ֦ுػೳશͯΛ࣮͠ߦɼಉ༷ʹ JavaϑΝΠϧͷมߦ͕ߋΘΕͨશίϛοτͷલޙʹରͯ͠ diff

ͱͦͷ֦ுػೳશͯΛ࣮͢ߦΔͱ͍͏͜ͱͰ͋Δɽͦͯ͠ɼ֤ίϚϯυ࣮࣌ߦͷ࣮ؒ࣌ߦͱग़ྗߦ਺

Λଌఆͨ͠ɽ

MJgit͸ JavaϑΝΠϧʹ͚ͩಈ͢࡞ΔͨΊɼςΩετ΍ଞͷϦιʔεͷΈΛมͨ͠ߋίϛοτʹ

͸Ұ੾د༩͠ͳ͍ɽΑͬͯɼJavaϑΝΠϧͷมߦ͕ߋΘΕͨίϛοτ͚ͩΛର৅ͱ࣮ͯ͠ݧΛ͏ߦɽ

֤ਤͷίϚϯυ܈͸ɼMJgitͰ֦ுͨ͠ίϚϯυ diffͱ showͷɼίϯςΩετΛࢦఆ͠ͳ͍৔߹ͱɼ

֤छίϯςΩετΛࢦఆͨ͠৔߹ͷ࣮ؒ࣌ߦͱग़ྗߦ਺Λ֦ுલͷ JGitͱൺֱ͢ΔͨΊʹ࣮͢ߦΔ

΋ͷͰ͋Δɽ

5.3 ݁Ռͷܭଌํ๏

਺Ͱ͋ΔɽͦͷͨΊɼLinuxͷඪ४ίϚϯυΛ༻͍ͯൺֱత༰қߦͱؒ࣌ଌର৅ͷϝτϦΫε͸ܭ

ʹऩू͢Δ͜ͱ͕ՄೳͰ͋Δɽ࣮ؒ࣌ߦͷܭଌͱͯ͠͸ɼίϚϯυͷ࣮ߦ௚͔ޙΒͦͷॲཧ݁Ռ͕

ಘΒΕΔ·Ͱͷؒ࣌ͷ௕͞Λ༻͍Δɽ࠷৽ϦϏδϣϯʢHEADʣΛର৅ͱͨ͠ࡍͷܭଌํ๏ΛҎԼʹ

ࣔ͢ɽ

t ime m j g i t show HEAD
t ime m j g i t show HEAD −cx a s t
t ime m j g i t show HEAD −cx comment
t ime m j g i t show HEAD −cx j a v a d o c
. . .

͜͜Ͱ͸ timeίϚϯυΛ༻͍ͯؒ࣌Λܭଌ͍ͯ͠Δɽ͜ΕΛશͯͷίϯςΩετૢ࡞ɼٴͼશͯͷ

ϦϏδϣϯʹର࣮ͯ͠͠ߦɼͦͷग़ྗ݁ՌΛ੔ཧ͢Δ͜ͱͰ݁ՌΛऩू͢Δɽ
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p�vx0�

…
…
�

t�

jgit		show		
mjgit	show	
mjgit	show	–cx	ast	
mjgit	show	–cx	comment	
mjgit	show	–cx	javadoc	
mjgit	show	–cx	annotation	

p��y8�

p��y8�:�

p��y8�:�

p��y8�:�

p�vxN�

p�vx2�

p�vx1�

Javaa	
�#Kg�

Javaa	
�#_U�

Javaa	
�#Kg�

Javaa	
�#Kg�

(a) show ͷ࣮ݧ಺༰

p�vx0�

…
…
�

t�

p�vxN�

p�vx2�

p�vx1�

jgit		diff		
mjgit	diff	
mjgit	diff	–cx	ast	
mjgit	diff	–cx	comment	
mjgit	diff	–cx	javadoc	
mjgit	diff	–cx	annotation	

p��y8�

p��y8�:�

p��y8�:�

p�vxN-1�

Javaa	
�#_U�

Javaa	
�#Kg�

Javaa	
�#Kg�

(b) diff ͷ࣮ݧ಺༰

ਤ 4: ಺༰ݧ࣮
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ଌํ๏ΛҎԼʹࣔ͢ɽܭ਺ͷߦͨ·

m j g i t show HEAD | wc
m j g i t show HEAD −cx a s t | wc
m j g i t show HEAD −cx comment | wc
m j g i t show HEAD −cx j a v a d o c | wc
. . .

ଌ͕ՄೳͰ͋Δɽܭଌͱಉ༷ʹɼwcίϚϯυʹΑΓܭͷؒ࣌

5.4 ର৅ݧ࣮

ର৅ͱͯ͠͸ɼJavaͰ։ൃ͞ΕͨΦʔϓϯιʔεϓϩδΣΫτݧ࣮ JUnit4[13]ͱɼLog4j[14]Λ࠾

༻͢ΔɽͦΕͧΕͷϓϩδΣΫτͷ֓ཁΛද 3ʹࣔ͢ɽ͍ͣΕͷϓϩδΣΫτ΋ 10೥Ҏ্ܧଓɼ͔

ͭ 1,000ίϛοτΛ௒͍͑ͯΔɽදͷԼೋߦ͸ɼͦΕͧΕਤ 4(a)ɼ4(b)Ͱઆ໌͞ΕͨίϚϯυ܈Λ࣮

ίϛοτ਺ͷ͜ͱͰ͕ͨͬ͋ߋ΂͖ର৅ͱ൑அ͞Εͨίϛοτ਺ɼͭ·ΓɼJavaϑΝΠϧͷม͢ߦ

͋Δɽ

5.5 Ռ݁ݧ࣮

JUnit4ʹର͢Δ࣮݁ݧՌΛശͻ͛ਤʹͯ͠ਤ 5ਤ 6ਤ 7ਤ 8ʹ, Log4jʹର͢Δ࣮݁ݧՌΛಉ༷ʹ

ശͻ͛ਤʹͯ͠ਤ 9ਤ 10ਤ 11ਤ 12ʹࣔ͢ɽ

ද 3: ର৅ϓϩδΣΫτͷ֓ཁݧ࣮
JUnit4 Log4j

։࢝೔ 2000/12/3 2000/11/16

ίϛοτ਺ 1,165 2,932

શϑΝΠϧ਺ 636 438

JavaϑΝΠϧ਺ 438 309

showͷ࣮ߦର৅ͱͳΔ

ίϛοτ਺ 630 1,890

diffͷ࣮ߦର৅ͱͳΔ

ίϛοτ਺ 870 1,891
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ਤ 5: JUnit4ʹର͢Δ showͷ࣮ؒ࣌ߦ

junit_diff_real�

jgit�

o�vmrw	
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ast���
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comment���
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o�vmrw	
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ਤ 6: JUnit4ʹର͢Δ diffͷ࣮ؒ࣌ߦ

junit_show_line	

jgit�

o�vmrw	
��^T�

o�vmrw	
ast���

o�vmrw	
comment���

o�vmrw	
javadoc���

o�vmrw	
annota=on���

(:)�

java_only�
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ਤ 7: JUnit4ʹର͢Δ showͷग़ྗߦ਺

junit_diff_line	

jgit�

o�vmrw	
��^T�

o�vmrw	
ast���

o�vmrw	
comment���

o�vmrw	
javadoc���

o�vmrw	
annota=on���

(:)�

java_only�

0 200 400 600 800

ਤ 8: JUnit4ʹର͢Δ diffͷग़ྗߦ਺
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log4j_show_real�

jgit�
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comment���
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ਤ 9: Log4jʹର͢Δ showͷ࣮ؒ࣌ߦ

log4j_diff_real�

jgit�

o�vmrw	
��^T�

o�vmrw	
ast���

o�vmrw	
comment���

o�vmrw	
javadoc���

o�vmrw	
annota=on���

(2)�

java_only�
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ਤ 10: Log4jʹର͢Δ diffͷ࣮ؒ࣌ߦ

log4j_show_line	

jgit�

o�vmrw	
��^T�

o�vmrw	
ast���

o�vmrw	
comment���

o�vmrw	
javadoc���

o�vmrw	
annota=on���

(:)�

java_only�
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ਤ 11: Log4jʹର͢Δ showͷग़ྗߦ਺

log4j_diff_line	

jgit�

o�vmrw	
��^T�

o�vmrw	
ast���

o�vmrw	
comment���

o�vmrw	
javadoc���

o�vmrw	
annota=on���

(:)�

java_only�
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ਤ 12: Log4jʹର͢Δ diffͷग़ྗߦ਺

֤ਤʹ͓͚Δԣ࣠͸࣮ؒ࣌ߦ (ඵ)ɼ·ͨ͸ग़ྗߦ਺ ࢦͰ͋Γɼॎ࣠ʹ͸ͲͷίϯςΩετΛ(ߦ)

ఆ͢Δ͔ͱ͍͏ίϚϯυͷछྨ͕ฒ΂ΒΕ͍ͯΔɽͳ͓ɼશͯͷ݁Ռʹ͓͍ͯɼ࣮ؒ࣌ߦͷ 4ඵҎ্

ͷ֎Ε஋͓Αͼɼग़ྗߦ਺ͷ Ҏ্ͷ֎Ε஋͸ද͍ࣔͯ͠ͳ͍ɽߦ800

Ͳͷ݁ՌΛ֬ೝͯ͠΋্ೋͭͷശͻ͛ਤɼ͢ͳΘͪʮjgit show(diff)ʯͱʮmjgit show(diff)ʯͷശͻ

͛ਤ͸ಉ౳Ͱ͋Δɽͭ·ΓɼMJgitͷ࣮ߦ଎౓͸ΦϦδφϧͰ͋Δ JGitͱಉ౳Ͱ͋Δ͜ͱ͕֬ೝͰ͖

Δɼ࣮ͯݟ͍ͯͭʹؒ࣌ߦΈΔͱɼͲͷϓϩδΣΫτɼͲͷίϯςΩετɼͲͪΒͷίϚϯυΛ࣮ߦ
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ͨ͠৔߹Ͱ΋ɼίϯςΩετࢦఆͳ͠ͱൺֱ࣮ͨؒ࣌͠ߦͷഒ཰͸ 2.5ഒఔ౓Ͱ͋ͬͨɽίϯςΩε

τࢦఆͳ͠ͷ࣮ߦ଎౓͸ฏۉ 0.8ඵఔ౓Ͱ͋ΔͨΊɼ2.5ഒ͸͢ͳΘͪ 2ඵఔ౓ͱ͍͏͜ͱʹͳΔɽ

·ͨɼ֤ϓϩδΣΫτͷ࣮ؒ࣌ߦͷ࠷େ஋͸ɼJUnit4ͰίϯςΩετʹ࣮ߦεςʔτϝϯτΛࢦఆ͠

ͨ৔߹ͷ 14ඵɼLog4jͰίϯςΩετʹ࣮ߦεςʔτϝϯτΛࢦఆͨ͠৔߹ͷ 18ඵͰ͋ͬͨɽ

ग़ྗߦ਺ʹ͍ͭͯ͸ɼͲͷ݁Ռʹ͓͍ͯ΋ɼ࣮ߦεςʔτϝϯτͷݮগ཰͕Ұ൪খ͘͞ɼίϯςΩ

εࢦఆͳ͠ͱൺֱͯ͠ฏۉ 0.8ഒͷग़ྗߦ਺Λࣔͨ͠ɽ·ͨɼΞϊςʔγϣϯΛࢦఆͨ͠৔߹ʹ࠷΋

Ͱۉ཰͕େ͖͘ɼฏݮ࡟਺ͷߦ 0.4ഒఔ౓Ͱ͋ͬͨɽ
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6 ࡯ߟ

ຊষͰ͸ɼ࣮ݧͰಘΒΕͨ݁Ռʹ͍ͭͯ͢࡯ߟΔɽ

6.1 ৘ใͷߜΓࠐΈͷఔ౓

ग़ྗߦͷׂݮ࡟߹͸ɼ͢ͳΘͪίϯςΩετߜΓࠐΈʹΑΓɼͲͷఔ౓ؔ৺Ҏ֎ͷ৘ใΛল͚Δ͔

Λද͢ҰͭͷࢦඪͱͳΔɽ౰વͳ͕Βɼιʔείʔυதͷهड़಺༰ͷ΄ͱΜͲ͸࣮ߦεςʔτϝϯτ

ʹؔ͢Δ΋ͷͰ͋Γɼ࣮ߦεςʔτϝϯτͱ͍͏ίϯςΩετͰݮ࡟Ͱ͖Δׂ߹͸ 2ׂఔ౓ʹͱͲ

·ͬͨɽΑΓ৘ใΛߜΓࠐΉͨΊʹ͸ɼ࣮ߦεςʔτϝϯτΛ͞Βʹৄࡉʹ෼ྨ͠ɼࢦఆͰ͖ΔΑ͏

ʹ֦ு͢Δඞཁ͕͋Δͱ͍͑Δɽந৅ߏจ໦ͷੜ੒͸ JDTΛ༻͍͓ͯΓɼ͞ΒͳΔίϯςΩετͷ

εςʔτϝϯτҎ֎ͷίϝϯτ΍ߦՄೳͰ͋Δɽ·ͨɼ࣮ݱ࣮ʹԽ͸ൺֱత༰қࡉৄ JavadocɼΞϊ

ςʔγϣϯͱ͍ͬͨهड़ׂ߹͕௿͍ίϯςΩετͰ͸ɼ֓Ͷ൒෼ఔ౓ʹߦ਺͕͞ݮ࡟Ε͍ͯͨɽ͜Ε

ΒͷίϯςΩετʹؔ৺͕͋Δࡍʹ͸ɼෆཁͳ৘ใΛলུͰ͖͍ͯΔͱݟͳ͢͜ͱ͕Ͱ͖Δɽ

6.2 ఏҊख๏ʹΑΔ࣮ߦ଎౓ͷ௿Լ

֦ுΫϥΠΞϯτͰ͸ɼGitͷඪ४తͳॲཧʹՃ͑ɼந৅ߏจ໦ͷੜ੒ॲཧͱιʔείʔυͷ෼ׂ

ॲཧ͕௥Ճ͞Ε͓ͯΓɼ࣮ߦ଎౓͸௿Լ͢Δɽ࣮ݧͷ݁ՌΑΓɼ֦ுʹΑΔ࣮ؒ࣌ߦͷ૿Ճ͸ฏۉ

0.8ඵͰऴΘΔॲཧʹରͯ͠ɼฏۉ 2.5ഒͷ૿ՃʹͱͲ·͍ͬͯͨɽ਺ඵͰऴ͑Δ͜ͱ͕Ͱ͖Δͱ͍

଎౓͕ѱԽ͢Δέʔε͸ɼߦΔɽ·ͨɼ΋ͬͱ΋࣮͑ߟ఺͔Βɼ࣮༻తͳൣғʹऩ·͍ͬͯΔͱ؍͏

Log4jʹର͢Δ͋Δίϛοτʢίϛοτ ID: cb47e2e8ʣʹରͯ͠ showίϚϯυΛ࣮ͨ͠ߦ৔߹Ͱ͋

ΓɼίϯςΩετࢦఆͳ͠Ͱ 1.1ඵɼ࣮ߦεςʔτϝϯτίϯςΩετࢦఆͰ 18ඵͰ͋ͬͨɽ͜ͷ

ίϛοτͰ͸ɼશͯͷ JavaϑΝΠϧʹରͯ͠ϥΠηϯεจ͕Ұׅஔ͞׵Ε͓ͯΓɼ302ݸͷϑΝΠ

ϧ͕ม͞ߋΕ͍ͯͨɽ͜ͷΑ͏ͳڊେͳίϛοτ͸رͰ͋ΓɼҰൠతͳ։ൃաఔʹ͓͍ͯ͸଎౓ͷ௿

ԼΑΓ΋৘ใͷߜΓࠐΈͱ͍͏ར఺͕ੜ͖Δͱ͑ߟΒΕΔɽ

6.3 ίϯςΩετࢦఆ͕͔͞׆ΕΔྫࣄ

લষͰઆ໌ͨ͠ɼLog4jʹ͓͚ΔϥΠηϯεจͷมߋίϛοτʹ͍ͭͯ͑ߟΔɽ͜ͷϦϏδϣϯͰ

͸ɼJavaͷ ఆ͞Ε͍ͯݶʹ಺༰͸ίϐʔϥΠτʹؔ͢Δ΋ͷߋͷϑΝΠϧʹର͢Δશͯͷมݸ302

ͨɽ൛؅ཧγεςϜͷར༻ʹର͢Δௐࠪͱͯ͠ɼ୯Ұͷίϛοτ͸୯Ұͷҙਤʹݶఆ͢Δ΂͖Ͱ͋Δ

΋ͷͷɼෳ਺ͷҙਤ͕ࠞͨ͠ࡏίϛοτ͕ଟ਺ଘ͢ࡏΔ͜ͱ͕ࢦఠ͞Ε͍ͯΔ [20]ɽ͜͜Ͱͨ͛ڍ

Log4jͷίϛοτʹରͯ͠ɼίϯςΩετΛࢦఆͨ͠ࡍͷ݁ՌΛ෼ੳͨ͠ͱ͜Ζɼ࣮ߦεςʔτϝϯ

τ͕Ұ੾ม͞ߋΕ͓ͯΒͣɼҙਤͷࠞ͠ࡏͳ͍ʮྑ͍ʯίϛοτͰ͋ͬͨɽఏҊख๏͸ɼ͜ͷΑ͏ͳ

ҙਤ͕ࠞͨ͠ࡏίϛοτΛચ͍ग़͢໨తͰ΋ར༻Ͱ͖ΔՄೳੑ͕͋Δɽ
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7 ଥ౰ੑ΁ͷڴҖ

ຊষͰɼධՁ࣮ݧʹؚ·ΕΔଥ౰ੑ΁ͷڴҖʹ͍ͭͯड़΂ΔɽຊڀݚͰݧ࣮ͨͬߦ͸ɼ2ͭͷϓϩ

δΣΫτͷΈΛ୊ࡐͱͨ͠ɽଞͷϓϩδΣΫτʹରͯͨͬ͠ߦ৔߹ʹ͸ɼҟͳΔ݁Ռ͕ಘΒΕΔՄೳ

ੑ͕͋Δɽ

·ͨɼ࣮ݧͰ͸ JavaϓϩάϥϜ͕ม͋ͯ͠ߋΔશίϛοτʹରͯ͠MJgitΛ࣮݁ͨ͠ߦՌΛऩू

͕ͨ͠ɼͦΕͧΕͷίϛοτʹର͠ɼଌఆ͍߲ͨ͠໨ΛҰ౓͔࣮͓͍ͣͭͯ͠͠ߦΒͣɼ܁Γฦ͠ͷ

ͳ͍σʔλͱͳΔɽ࣮ߦ଎౓ͷΑ͏ͳϊΠζ͕Ө͢ڹΔཁҼʹରͯ͠͸ɼ࣮ݧͷ܁Γฦ͠ʹΑΓͦΕ

ΒͷมಈཁҼΛআ֎͢Δඞཁ͕͋Δɽ

Βͳ͍ɽ͜ΕݶΔͱ͸͕ܨʹੑ༺গ͸֬ೝͰ͖͕ͨɼͦΕ͕ඞͣ͠΋༗ݮ਺ͷߦՌͱͯ݁͠ݧ࣮

͸ɼ։ൃऀʹର͢Δඃݧ࣮ऀݧΛ͜͏ߦͱͰ༗༻ੑʹؔ͢ΔධՁ͕ಘΒΕΔͱ͑ߟΒΕΔɽຊ࣮ݧͰ

͸ɼίϯςΩετΛ੍ͨ͠ݶΓɼιʔείʔυΛ Javaʹݶఆ͢ΔͳͲɼ੍ݶͷ͋ΔϓϩτλΠϓͰ

ͷ࣮ݧͰ͕͋ͬͨɼίϯςΩετͷछྨΛ૿΍͢ɼෳ਺બ୒ΛՄೳʹ͢ΔɼJavaҎ֎ͷιʔείʔυ

ʹ΋ରԠͤ͞ΔͳͲ࣮ͯ͠ݧΛ͑ߦ͹ɼఏҊख๏ʹ͍ͭͯͷΑΓৄࡉͳධՁΛಘΔ͜ͱ͕Ͱ͖Δͱߟ

͑ΒΕΔɽ
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8 ͋ͱ͕͖

ຊڀݚͰ͸ɼ൛؅ཧγεςϜʹ͓͍ͯཤྺ৘ใΛऔಘ͢Δʹ͋ͨΓɼͦͷ৘ใΛίϯςΩετʹ

ΑͬͯߜΓࠐΉ֦ுػೳΛఏҊͨ͠ɽ͜ΕʹΑΓɼϢʔβʔ͸ݟΔඞཁ͕ͳ͍৘ใΛߜΓࠐΊɼຊ౰

ʹཉ͍͠৘ใΛऔಘ͢Δ͜ͱ͕Ͱ͖ΔΑ͏ʹͳΓɼޮۀ࡞཰ͷظ্͕޲଴Ͱ͖ΔɽఏҊख๏ͷ༗༻ੑ

Λ֬ೝ͢ΔͨΊʹɼJGitΛ֦ுͨ͠ϓϩτλΠϓΛ࣮૷ͨ͠ɽ·ͨɼධՁ࣮ݧΛ͍ߦɼϓϩτλΠϓ

ʹΑͬͯ௿Լ͢Δ࣮࣮͕ؒ࣌ߦ༻ൣғ಺Ͱ͋Δ͜ͱͱɼग़ྗߦ਺͕ݮগ͍ͯ͠Δɼͭ·Γɼ৘ใ͕ߜ

ΓࠐΊ͍ͯΔ͜ͱΛ֬ೝͰ͖ͨɽ

Ͱ࣮૷͠ڀݚΔɽຊ͍ͯ͑ߟͱΛ͜͏ߦΛݧ࣮ऀݧͷ՝୊ͱͯ͠ɼϓϩτλΠϓͷվมͱɼඃޙࠓ

ͨϓϩτλΠϓͰ͸ɼࢦఆͰ͖ΔίϯςΩετ͕ݶఆ͞Ε͍ͯΔɼίϯςΩετͷෳ਺બ୒͕Ͱ͖ͳ

͍ɼͳͲͷ੍͕ݶଟ͍ɽͦ͜ͰɼϓϩτλΠϓΛվม͠ɼఏҊख๏ͷ༷ʑͳ໘Ͱͷ༗༻ੑΛ͍ࣔͯ͠

͖͍ͨͱ͍ͯ͑ߟΔɽ·ͨɼຊڀݚͰ͸ఆྔతͳ࣮ݧͷΈΛͨͬߦͷͰɼ֬ೝͰ͖ͨ༗༻ੑ͸͋͘·

Ͱ਺஋తͳ΋ͷͰ͔͠ͳ͍ɽྫ͑͹ɼग़ྗߦ਺ͷݮগ͕֬ೝͰ͖͕ͨɼͦͷݮগ͕ͦͷ··༗༻ੑʹ

ଈͨ͠ධՁΛʹ࣮ݱ΋Β͏͜ͱͰͯ͠༺࢖ʹ։ൃऀʹࡍͰ͖ͳ͍ɽͦ͜Ͱɼ࣮ݴΔͱ͸அ͍͕ͯͬܨ

Δɽ͍ͯ͑ߟͱ͍͍ͨߦ
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ँࣙ

ຊڀݚΛ͏ߦʹ͋ͨͬͯɼཧղ͋Δ͝ࢦಋΛ͍͖ͯͨͩ͠ɼྭ·ͯ͠௖͖·ͨ͠ೇຊਅೋڭतʹ৺

ΑΓँײਃ্͛͠·͢ɽ

ຊڀݚʹؔͯ͠ɼత֬ͳ͝ॿݴͱɼϓϩτλΠϓMJgitͷ໊લͷΞΠσΟΞΛ௖͖·ͨ͠ɼංޙ๕

थ।ڭतʹਂ͘ँײਃ্͛͠·͢ɽ

ຊڀݚͷશաఔΛ௨͠ɼऴ࢝೤৺͔ͭஸೡͳ͝ࢦಋΛ௖͖ɼԿ౓΋૬ஊʹ৐͍͖ͬͯͨͩ·ͨ͠ɼ

㤟ຊਅ༎ॿँײ͘ਂʹڭਃ্͛͠·͢ɽ

ຊڀݚΛਐΊΔʹ͋ͨΓɼ࣮߲ݧ໨ʹ͍ͭͯ༗ҙٛͳఏҊΛ௖͖·ͨ͠େࡕେֶେֶӃ৘ใՊֶݚ

՝ఔظલ࢜ത߈ՊίϯϐϡʔλαΠΤϯεઐڀ 2೥ͷখ૔௚ెࢯʹ৺ΑΓँײக͠·͢ɽ

ຊڀݚΛਐΊΔʹ͋ͨΓɼMJgitͷ࣮૷ڥ؀Λ੔͑ΔࡍʹଟେͳΔ͝ॿྗΛ௖͖·ͨ͠େࡕେֶج

෦৘ใՊֶՊֶ޻ૅ 4೥ͷ༗അྒ܅ʹ৺ΑΓँײਃ্͛͠·͢ɽ

ຊ࿦จΛॻ͖ਐΊΔʹ͋ͨΓɼtexͷํ͍࢖Λৄͯ͑͘͠ڭ௖͖·ͨ͠େࡕେֶֶ޻ૅج෦৘ใՊ

ֶՊ 4೥ͷদඌ༟܅޾ʹ৺ΑΓँײਃ্͛͠·͢ɽ

ຊڀݚΛਐΊΔʹ͋ͨΓɼྭ·͠ɼ͝ॿݴΛ௖͖·ͨ͠ೇຊࣨڀݚͷօ༷ͷ͝ྗڠʹ৺ΑΓँײக

͠·͢ɽ

෦৘ใՊֶՊͷઌੜํֶ޻ૅجେֶࡕͰ͓ੈ࿩ʹͳΓ·ͨ͠େۀΔ·Ͱʹɼतࢸʹڀݚɼຊʹޙ࠷

ʹɼ͜ͷ৔ΛआΓͯ৺͔Βྱޚਃ্͛͠·͢ɽ
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