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Git։ൃཤྺ৘ใʹͮ͘جෆ͔֬͞ͷՄࢹԽ

ଜԬ ๺ే1,a) ଜຊ େ1ى,b) ӏྛ ঘ༃1,c) ُҪ ༃1ߴ,d) ౻ࠤ ྄հ1,e)

֓ཁɿιϑτ΢ΣΞֶ޻ʹ͓͍ͯʮෆ͔֬͞ʯΛϚωδϝϯτͨ͠։ൃΛ͜͏ߦͱ͸ॏཁͰ͋Δɽͦͷͨ
Ίʹ͸ɼ࣮ࡍͷෆ͔֬͞ʹ͍ͭͯ໌Β͔ʹ͢Δඞཁ͕͋Δɽຊ࿦จͰ͸ɼGitͰ؅ཧ͍ͯ͠ΔϦϙδτϦ

Λର৅ʹɼෆ͔͕֬͞ͲͷΑ͏ͳ΋ͷͰ͋Δ͔ɼෆ͔֬͞͸͍ͭͲͷΑ͏ͳϓϩηεͰൃੜ͢Δͷ͔ɼෆ

͔֬͞ʹ͸ͲͷΑ͏ͳ಺༰ͷ΋ͷ͕͋Δͷ͔ͱ͍ͬͨɼෆ͔֬͞ʹؔ͢Δ༷ʑͳ߲໨ʹ͍ͭͯɼߋ৽ཤྺ

৘ใΛݩʹ෼ੳΛ͍ߦɼՄࢹԽ͢ΔπʔϧΛఏҊ͢Δɽ

Ωʔϫʔυɿෆ͔֬͞ɼιϑτ΢ΣΞ։ൃɼGit

1. ͸͡Ίʹ

ιϑτ΢ΣΞ։ൃʹ͓͍ͯɼʮෆ͔֬͞ʯͱ͸ආ͚ΒΕͳ

͍΋ͷͰ͋Δ [6]ɽιϑτ΢ΣΞ։ൃʹ͓͚Δෆ͔֬͞ͱ

͸ɼཁٻɼઃܭɼ࣮૷ํ๏΍ςετͳͲ༷ʑͳ։ൃ޻ఔʹ

ΕΔෆ࣮֬ੑʹ͍ͭͯͷ໰୊Ͱ͋Δɽ͜ͷΑ͏ͳෆ͔֬ݱ

͞͸ɼ։ൃऀʹͱͬͯѻ͍ʹ͍͘΋ͷͰ͋ΓɼҰ࣌తͳા

ஔΛͱΔ͜ͱ΋ଟ͘ɼόά΍ιʔείʔυͷ൥ࡶԽͷݪҼ

ͱͳΓ͕ͪͰ͋Δɽۙ೥ɼιϑτ΢ΣΞֶ޻ʹ͓͍ͯɼෆ

͔֬͞Λแ༰ͨ͠ιϑτ΢ΣΞ։ൃ͸ॏཁͳڀݚ՝୊ͷ 1

ͭͱ͞Ε͍ͯΔ [3–5,8, 9, 12, 13]ɽ

ιϑτ΢ΣΞ։ൃʹ͓͚Δෆ͔֬͞͸େ͖͘ 3 ͭʹ෼

ྨ͞ΕΔʢKnown Knowns, Known Unknowns, Unknown

Unknownsʣ[5]ɽKnown Knowns͸ɼෆ͔͕֬͞ଘ͠ࡏͳ

͍։ൃͰ͋ΔɽKnown Unknowns͸ɼιϑτ΢ΣΞ։ൃ

ͷϓϩηεͷதͰෆ͔֬ͳ໰୊͕ଘ͢ࡏΔ։ൃͰ͋Δɽෆ

͔֬ͳ໰୊͕։ൃऀʹΑͬͯೝࣝ͞Ε͍ͯΔঢ়ଶͰ͋Δɽ

Unknown Unknowns͸ɼԿ͕ෆ͔͔֬͞ΛཧղͰ͖͍ͯ

ͳ͍։ൃΛ͍ͯ͠ࢦΔɽैདྷɼ͜ͷ Known UnknownsͰ

͋Δෆ͔֬͞ͷ໰୊͸ɼ։ൃऀʹϦεΫ؅ཧͷ 1ͭͱͯ͠

ѻΘΕɼIssue Tracking System΍ιʔείʔυɼ༷࢓ॻ

ʹϝϞͳͲͱͯ͠͞ࡌهΕΔΑ͏ͳରॲ͕ߦΘΕ͖ͯͨɽ

͔͠͠ɼ͜ͷΑ͏ͳ؅ཧํ๏Ͱ͸ɼ؅ཧ͞Ε͍ͯΔෆ͔֬

͕͞ιʔείʔυ΍ϞσϧͷͲͷ෦෼ʹରԠ͍ͯ͠Δ͔Θ
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͔Βͳ͘ͳΔ͜ͱ͕ଟ͘ɼ·ͨࣗવޠݴͰهड़͞Ε͍ͯΔ

ͱಡΉਓʹΑͬͯෆ͔֬͞ͷೝ͕ࣝมΘͬͯ͠·͏ڪΕ΋

͋Δɽ

͜ͷΑ͏ͳ໰୊͔Βɼෆ͔֬͞Λ͏·͘؅ཧͨ͠ঢ়ଶͰ

։ൃΛ͜͏ߦͱ͸ॏཁͰ͋Δͱ͑ݴΔɽෆ͔֬͞Λ؅ཧ͠

্͍ͯ͘Ͱɼ࣮ࡍʹιϑτ΢ΣΞ։ൃͰൃੜ͍ͯ͠Δෆ֬

͔͞ʹ͍ͭͯ໌Β͔ʹ͢Δ͜ͱ͕ඞཁͰ͋Δɽ͔͠͠ɼ࣮

ͷෆ͔֬͞ʹ͍ͭͯௐࠪͨ͠࿦จ͸গͳ͍ɽͦ͜Ͱຊ࿦ࡍ

จͰ͸ɼෆ͔֬͞ʹ͍ͭͯ໌Β͔ʹ͢Δ͜ͱΛ໨తʹɼط

ଘͷϓϩδΣΫτΛର৅ʹɼෆ͔֬͞ʹؔ͢Δ༷ʑͳ৘ใ

Λ෼ੳ͠ՄࢹԽ͢ΔπʔϧΛఏҊ͢Δɽ

ճఏҊ͢ΔπʔϧͰ͸ɼKnownࠓ Unknownsʹ֘౰͢

Δෆ͔͚֬ͩ͞Λѻ͏ɽUnknown UnknownsλΠϓͷෆ

͔֬͞͸ɼϝλతͳෆ͔֬͞Ͱ Gitͷཤྺ͚ͩͰ͸෼ੳΛ

೉Ͱ͋Δɽ·ͨɼKnownࠔͱ͕͜͏ߦ UnknownsΛಛఆ

͢Δखஈͱͯ͠ɼຊߘͰ͸ɼιϑτ΢ΣΞߋ৽࣌ͷίϛο

τίϝϯτʹෆ͔֬͞ʹؔ͢Δ۟ޠΛؚΉ΋ͷΛෆ͔֬͞

ͱۙͯ͠ࣅѻ͏ɽ

Ҏ߱ɼୈ 2ষͰ͸ɼࠓճѻ͏ෆ͔͕֬͞طଘͷෆ͔֬͞

ͷ෼ྨํ๏Ͱ͸ͲͷΑ͏ͳෆ͔֬͞ʹରԠ͢Δ͔؆ܿʹड़

΂ͨͷͪɼຊڀݚͷΞϓϩʔνΛઆ໌͢Δɽୈ 3ষͰ͸ຊ

πʔϧʹ͍ͭͯͲͷΑ͏ͳػೳ͕ଘ͢ࡏΔ͔આ໌͢Δɽୈ

4ষͰ͸ɼπʔϧͷ࣮૷ํ๏ʹ͍ͭͯड़΂ɼ࣮ ૷্ͷ໰୊఺

Λ໌Β͔ʹ͢Δɽୈ 5ষͰޙࠓͷ՝୊ʹ͍ͭͯઆ໌͢Δɽ

ɼୈʹޙ࠷ 6ষͰຊڀݚͷ·ͱΊΛड़΂Δɽ

2. ෆ͔֬͞ʹ͍ͭͯ

ຊষͰ͸ɼෆ͔֬͞ͷ෼ྨʹ͍ͭͯͷطଘڀݚΛઆ໌

͠ɼຊڀݚͰͷର৅͕ͲͷΑ͏ͳ΋ͷͰ͋Δ͔Λ໌Β͔ͱ
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ਤ 1 πʔϧద༻ൣғઆ໌ਤ

ද 1 Perez-Palacin ΒʹΑΔෆ͔֬͞ͷ෼ྨ

఺؍ ੑ࣭ ੑ࣭ͷઆ໌

ίϯςΩετ Δෆ͔֬ؔ͢͞ʹڥ؀

৔ॴ Ϟσϧߏ଄ Ϟσϧࣗମͷߏ଄ʹݱΕΔෆ͔֬͞

ೖྗύϥϝʔλ Ϟσϧ΁ͷೖྗʹؔ͢Δෆ͔֬͞

Ϩϕϧ 0 ֬ఆ͍ͯ͠Δ஌ࣝ

Ϩϕϧ 1 ஌ࣝͷෆ଍Λೝ஌͍ͯ͠Δঢ়ଶɽ

஌ͷෆ͔֬͞ɽط

Ϩϕϧ Ϩϕϧ 2 ஌ࣝͷෆ଍Λೝ஌Ͱ͖͍ͯͳ͍ঢ়ଶɽ

ະ஌ͷෆ͔֬͞ɽ

Ϩϕϧ 3 ෆ͔֬͞Λೝ஌͢Δϓϩηεࣗମ͕

ෆ଍͍ͯ͠Δঢ়ଶɽ

Ϩϕϧ 4 ϝλͳෆ͔֬͞ɽ

ෆ͔֬͞ͷϨϕϧࣗମ͕ෆ͔֬ɽ

ੑ࣭
ೝࣝత े෼ͳσʔλ΍஌͕ࣝແ͍ͨΊʹ

ൃੜ͢Δෆ͔֬͞

తൃۮ ෺ཧݱ৅౳ͷ֬཰తෆ͔֬͞

͢Δɽͦͷޙɼෆ͔֬͞ͷڀݚʹର͢Δ໰୊఺ͱɼͦΕΛ

ղܾ͢Δ͜ͱΛ໨తͱͨ͠զʑͷڀݚख๏Λड़΂Δɽ

2.1 ؔ࿈ڀݚ

Perez-PalacinΒͷڀݚ [10]Ͱ͸ɼෆ͔֬͞Λɼ৔ॴɼϨ

ϕϧɼੑ࣭ͷ 3ͭͷ؍఺͔Β෼ྨ͍ͯ͠Δʢද 1ʣɽෆ͔֬

͞ͷʮ৔ॴʯͱ͸ɼෆ͔͕֬͞Ͳ͜ʹݱΕͨͷ͔Λͯ͠ࢦ

͍Δɽෆ͔֬͞ͷʮϨϕϧʯͱ͸ɼͲͷఔ౓஌͕ࣝ֬ఆ͠

ͨ΋ͷͰ͋Δͷ͔Λஈ֊తʹ෼ྨͨ͠΋ͷͰ͋Δɽ·ͨɼ

ෆ͔֬͞ͷʮੑ࣭ʯͱ͸ɼෆ͔֬͞ͷൃੜͨ͠ঢ়گʹ͍ͭ

ͯͷ෼ྨͰ͋ΔɽຊڀݚͰ͸ɼද 1ʹ͋Δ෼ྨͷ͏ͪɼҎ

Լͷෆ͔֬͞Λѻ͏ɽ

• ৔ॴ — ίϯςΩετɼϞσϧߏ଄ɼೖྗύϥϝʔλ

• Ϩϕϧ — Ϩϕϧ̍

• ੑ࣭ — ೝࣝత

ຊڀݚͰͷର৅ͱͳΔෆ͔֬͞͸ɼίϛοτίϝϯτΛ

༻͍ͯೝࣝ͞Ε͍ͯΔෆ͔֬͞ʢKnown UnknownsʣΛݕ

ग़͠෼ੳ͍ͯ͘͠΋ͷͰ͋ΔɽͦͷͨΊɼࠓճѻ͏ෆ͔֬

͞ʹ͍ͭͯɼϨϕϧͱੑ࣭͸্هͷΑ͏ͳ෼ྨʹͳΔɽ৔

ॴʹ͍ͭͯ͸ɼࢦఆ͍ͯ͠ͳ͍ͨΊશͯΛର৅ͱ͢Δɽ

2.2 ఏҊ͢ΔπʔϧͷΞϓϩʔν

ෆ͔֬͞Λѻ͍ͬͯΔڀݚ͸ଘ͢ࡏΔ΋ͷͷɼෆ͔֬͞

ʹؔ͢Δ࣮ূڀݚ͸গͳ͍ɽෆ͔֬͞Λ͏·͘؅ཧͨ͠։

ൃΛఏҊ͢Δʹ͸ɼ࣮ࡍͷෆ͔֬͞ʹ͍ͭͯཧղΛਂΊΔ

͜ͱ͕ඞཁͰ͋Δɽͦ͜Ͱɼຊ࿦จͰ͸ɼෆ͔֬͞ͷ໰୊

ΛՄࢹԽ͢Δ͜ͱΛ໨తͱͯ͠ɼطଘͷ GitͰ؅ཧ͞Εͯ

͍ΔϦϙδτϦΛର৅ʹɼෆ͔֬͞ʹ͍ͭͯ෼ੳΛ͏ߦ

πʔϧΛఏҊ͢Δɽ

3. πʔϧͷ֓ཁ

ෆ͔֬͞ͷ໰୊ʹ͍ͭͯɼద੾ͳ؅ཧΛ͍ͭͭߦ։ൃΛ

ͱ͸ॏཁͰ͋Δɽෆ͔֬͞Λద੾ʹѻ͍ͭͭ։ൃΛ͜͏ߦ

͢ΔͨΊͷϚωδϝϯτख๏ΛఏҊ͍ͨ͠ɽͦͷͨΊʹ

͸ɼ·ͣɼ࣮ࡍͷෆ͔͕͍֬ͭ͞ɼͲ͜ͰɼͲͷΑ͏ʹൃ

ੜ͍ͯ͠Δ͔ཧղ͢Δ͜ͱ͕ඞཁʹͳΔɽͦ͜Ͱɼզʑ͸

ෆ͔͕༷֬࣋ͭ͞ʑͳཁૉʹରͯ͠෼ੳΛ͏ߦπʔϧΛఏ

Ҋ͢Δɽ

ຊπʔϧ͸ɼେ͖͘෼ྨͯ͠ 3छྨͷ෼ੳΛ͏ߦɽਤ 1

͸ɼπʔϧͷೖग़ྗͱ֤෼ੳ಺༰ͷൣғΛද͍ͯ͠Δ΋ͷ

Ͱ͋Δɽ

1ʣෆ͔֬͞શମ૾ͷՄࢹԽ

·ͣɼॳΊʹෆ͔֬͞Λཧղ͢Δʹ͋ͨͬͯɼͦ΋ͦ΋

ෆ͔͕֬͞ͲͷΑ͏ͳ΋ͷͰ͋Δ͔ཧղ͢Δඞཁ͕͋Δɽ

ຊπʔϧͰ͸ɼෆ͔͕֬͞ϓϩδΣΫτʹͲͷఔ౓ଘ͠ࡏ

͍ͯΔ͔ɼ·ͨɼίϛολ͝ͱͷෆ͔֬ؔ͞༩཰Λ෼ੳ͠ɼ

ෆ͔֬͞ΛϓϩδΣΫτ୯ҐͰѻ͏͜ͱͰΞϓϩʔν͢

Δɽ·ͨɼෆ͔͕͍͔֬͞ʹ໰୊Ͱ͋Δ͔Λௐࠪ͢ΔͨΊ

ʹɼෆ͔֬͞ͱόάͷؔ࿈ੑʹ͍ͭͯ΋෼ੳΛ͏ߦɽ

2ʣෆ͔֬͞ϓϩηεͷՄࢹԽ

࣍ʹɼෆ͔֬͞͸ͲͷΑ͏ʹͯ͠ൃੜ͍ͯ͠Δͷ͔ɼෆ

Δ·Ͱͷϓϩηεʹ͍ͭͯ෼ੳ͢Δ͜ͱͰɼෆࢸʹ͔֬͞

͔֬͞ͷϚωδϝϯτͷ଍͕͔ΓʹͳΔͷͰ͸ͳ͍͔ͱߟ

͑Δɽͦ͜Ͱɼൃੜաఔͷߋ৽಺༰΍ߋ৽ִؒɼߋ৽ճ਺ɼ

ෆ͔֬͞ʹؔΘͬͨίϛολͳͲͷཁૉΛ෼ੳ͢Δ͜ͱͰ

ෆ͔֬͞ʹؔ͢Δϓϩηεͷ޲܏Λ෼ੳ͠ఏࣔ͢Δɽ

3ʣෆ͔֬͞಺༰ͷՄࢹԽ

Δ͢ࡏɼෆ͔֬͞ʹ͸ͲͷΑ͏ͳछྨͷ΋ͷ͕ଘʹޙ࠷

͔Λ஌Δ͜ͱʹΑͬͯɼෆ͔֬͞Λ෼ྨ͠ɼ֤಺༰ʹର͢
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ද 2 πʔϧͷ֤ػೳ
ΧςΰϦ ೳػ Δ৘ใ͢༺࢖

ίϛοτίϝϯτ ίʔυͷཤྺ৘ใ ίϛολ

શίϛοτ਺ʹର͢Δෆ͔֬͞ͷ਺ ̋

શମ૾ͷՄࢹԽ ෆ͔֬͞ίϛοτͷόάͷׂ߹ ̋

ίϛολ͝ͱͷෆ͔֬ؔ͞༩཰ ̋ ̋

ίʔυยͷߋ৽ճ਺ ̋

ϓϩηεͷՄࢹԽ ίʔυยʹؔΘͬͨίϛολ਺ ̋ ̋

ίʔυยʹؚ·ΕΔؔ਺ ̋

಺༰ͷՄࢹԽ ෆ͔֬͞ʹؔ͢Δಛ௃୯ޠͷநग़ ̋

ද 3 σʔληοτ GIMP

ϓϩδΣΫτ໊ ؒظ ૯ίϛοτ਺ ૯ίϛολ਺

GIMP 1997/6/1 - 2015/6/9 35,226 375

ΔϚωδϝϯτΛఏҊ͢ΔͨΊʹɼΩʔϫʔυ΍ίϛοτ

ͷ಺༰ʹ͍ͭͯ෼ੳΛ͏ߦɽ

ʹճѻ͏ෆ͔֬͞͸ɼGitϦϙδτϦͷ࣋ͭίϛοτࠓ

ؔ͢Δ৘ใ͔Βɼίϛοτ࣌ͷίϝϯτ಺༰ʹෆ͔֬͞ʹ

ؔ͢ΔΩʔϫʔυؚ͕·Ε͍ͯΔ͔Λج४ʹಛఆͨ͠ɽຊ

࿦จͰఏҊ͢Δπʔϧͷ֤ػೳΛද 2ʹࣔ͢ɽ

3.1 ෆ͔֬͞શମ૾ͷՄࢹԽ

ෆ͔֬͞ͷશମ૾ΛՄࢹԽ͢Δ্ͰɼຊπʔϧͰ෼ੳ͠

߲ͨ໨͸ҎԼͷ 3ͭͰ͋Δɽ

• શίϛοτ਺ʹର͢Δෆ͔֬͞ͷ਺ͷׂ߹
• ෆ͔֬͞ίϛοτʹؚ·ΕΔόάͷׂ߹
• ίϛολຖͷෆ͔֬ؔ͞༩཰
֤߲໨ʹ͍ͭͯৄ͘͠આ໌͍ͯ͘͠ɽ

3.1.1 શίϛοτ਺ʹର͢Δෆ͔֬͞ͷ਺ͷׂ߹

͜ͷ෼ੳ͸ɼෆ͔֬͞ͱίϛοτ਺ͷؒʹͲͷΑ͏ͳؔ

ΒΕΔͷ͔Λௐࠪ͢Δ͜ͱΛ໨తͱ͍ͯ͠Δɽݟ͕܎

ग़ྗͷ csvʹଘ͢ࡏΔ߲໨͸ϓϩδΣΫτͷશίϛοτ

਺ͱؚ·Ε͍ͯͨෆ͔֬͞ͷ਺Ͱ͋Δɽ͜ͷ߲໨͔Βɼશ

ମʹର͢Δෆ͔֬͞ͷׂ߹Λࢉग़͢Δ͜ͱ͕Ͱ͖Δɽ

શίϛοτͷ਺ͱෆ͔֬͞ͷ਺ʹ͍ͭͯͷ෼ੳΛԠ༻

͠ɼଟ͘ͷϓϩδΣΫτΛର৅ͱͯ͠࢖༻͢Δ͜ͱͰɼ෼

෍ਤͱͯ͠ग़ྗ͢Δ͜ͱ͕ՄೳͰ͋ΔɽԠ༻ྫΛਤ 2 ʹ

ࣔ͢ɽԣ͕࣠ɼϓϩδΣΫτͷશίϛοτ਺ɼॎ͕࣠ϓϩ

δΣΫτʹଘ͍ͨͯ͠ࡏෆ͔֬͞ͷ਺Ͱ͋Δɽσʔληο

τ͸ɼGitHubͰެ։͞Ε͍ͯΔ 22,171݅ͷϓϩδΣΫτ

Ͱ͋Δɽ

͜ͷग़ྗΛར༻͢Δ͜ͱͰɼҰൠతʹෆ͔͕֬͞Ͳͷఔ

౓ͷׂ߹Ͱؚ·Ε͍ͯΔ͔ݟΔ͜ͱ͕Ͱ͖Δɽ·ͨɼί

ϛοτ਺ͷ਺͕ଟ͍΋ͷͱগͳ͍΋ͷͰׂ߹ͷ͕޲܏ҟͳ

Δ͔Λൺ΂Δ͜ͱ΋ՄೳͰ͋Δɽଞʹ΋ɼର৅ͱ͢Δϓϩ

δΣΫτ܈Λιϑτ΢ΣΞͷछྨʹΑͬͯ෼ผ͢Δ͜ͱ

Ͱɼιϑτ΢ΣΞͷछྨʹΑͬͯෆ͔֬͞ͷग़ݱස౓ʹࠩ

Խ͢Δ͜ͱ͕Ͱ͖ΔɽࢹΕΔͷ͔ʹ͍ͭͯ΋Մݱ͕

3.1.2 ෆ͔֬͞ίϛοτʹؚ·ΕΔόάमਖ਼ίϛοτͷ

ग़ݕ

͜ͷ߲໨͸ɼෆ͔͕֬͞Ͳͷఔ౓ॏཁ͞ࢹΕΔ΂͖໰୊

Ͱ͋Δͷ͔Λ໌Β͔ʹ͢Δ໨త͕͋Γɼόάͱͷؔ࿈ੑΛ

ௐࠪ͢Δ͜ͱͰෆ͔֬͞ͷ໰୊ͷॏཁੑΛࣔ͢ɽ͜͜Ͱ

͸ɼόάΛ͍࣋ͬͯΔίϛοτ͔Ͳ͏͔Λόάमਖ਼ʹؔ࿈

͢ΔΩʔϫʔυΛ༻͍ͯಛఆ͍ͯ͠Δɽ

ग़ྗ͸ɼϓϩδΣΫτશίϛοτ਺ʹର͢ΔόάΛؚΜ

ͩίϛοτ਺ͱͦͷׂ߹ɼϓϩδΣΫτ಺ͷෆ͔֬͞Λ࣋

ͭίϛοτ܈ʹର͢ΔόάΛؚΜͩίϛοτ਺ͱͦͷׂ߹

Ͱ͋Δɽ

࣍ʹɼग़ྗͷྫΛࣔ͢ɽ͜͜Ͱ࢖༻ͨ͠σʔληοτ͸ɼ

GitHubͰެ։͞Ε͍ͯΔ OSSͷ GIMP [1]ϓϩδΣΫτ

Ͱ͋Δɽσʔληοτͷ֓ཁΛද 3ʹࣔ͢ɽ͞Βʹɼπʔ

ϧΛద༻ͨ݁͠ՌΛද 4ʹࣔ͢ɽ͜ͷग़ྗྫͰ͸ɼ୯Ұͷ

ϓϩδΣΫτͰͷ޲܏Λද͍ͯ͠Δ݁ՌͰ͔͠ͳ͍͕ɼద

༻͢ΔϓϩδΣΫτ਺Λ૿΍͢͜ͱͰɼෆ͔͕֬࣋ͭ͞Ұ

ൠతͳੑ࣭ʹ͍ͭͯٴݴͰ͖Δ݁Ռ͕ಘΒΕΔɽ

3.1.3 ίϛολ͝ͱͷෆ͔֬ؔ͞༩཰

͜ͷ߲໨Λௐࠪ͢Δ͜ͱͰɼίϛολʹΑͬͯෆ͔֬͞

ͷग़ݱස౓ʹ͕ࠩ͋Δͷ͔Λ໌Β͔ʹ͢Δ໨త͕͋Δɽ

ग़ྗ͸ɼϓϩδΣΫτͷશίϛοτʹର͢Δίϛολผ

ͷίϛοτճ਺ɼͱͦͷׂ߹ɼ·ͨෆ͔֬͞Λ࣋ͭίϛο

τʹͨͬݶ৔߹ͷίϛοτճ਺ͱͦͷׂ߹Ͱ͋Δɽ

ग़ྗྫͱͯ͠ɼઌ΄Ͳͱಉ͡GIMPϓϩδΣΫτʹର͠

ͯπʔϧΛద༻ͨ݁͠ՌͷҰ෦Λද 5ʹࣔ͢ɽϓϩδΣΫ

τશମͰͷίϛοτ਺্Ґ 7ਓ෼ͷ෼ੳ݁ՌͰ͋Δɽ

͜ͷσʔλΛར༻͢Δ͜ͱͰɼίϛοτׂ߹ͷ͞ߴʹԠ

ͯ͡ෆ͔͕֬͞ੜ·Ε΍͍͢ͷ͔Ͳ͏͔Λௐࠪ͢Δ͜ͱ

͕Ͱ͖Δɽ·ͨɼϓϩδΣΫτ಺ͷ໾৬ʹ͍ͭͯௐ΂͜ͷ

σʔλͱൺֱ͢Δ͜ͱͰɼίϛολͷཱ৔ͱෆ͔֬ؔ͞༩

ͷׂ߹ͳͲʹ͍ͭͯ΋ௐ΂Δ͜ͱ͕Ͱ͖Δɽ

ྫ͑͹ɼࠓճͷग़ྗྫΛ༻͍Δͱɼ͜ͷϓϩδΣΫτ

Ͱίϛοτ਺্Ґ 2 ໊͸։ൃऀͷதͰ΋ಛผͳ໾৬Ͱ͋

Γɼશମͷ൒਺Ҏ্ͷίϛοτΛ͜ͷ 2໊Ͱ͍ͯͬߦΔɽ
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ਤ 2 ίϛοτ਺ͱෆ͔֬͞ͷ਺ͷ෼෍ਤ

ද 4 GIMP ͷෆ͔֬͞ͱόάͷίϛοτ਺
ෆ͔֬͞ͷΩʔϫʔυ શίϛοτ਺ όάमਖ਼ίϛοτ਺ όάमਖ਼ίϛοτ͕઎ΊΔׂ߹ [%]

͋Γ 108 30 28%

ͳ͠ 35,118 4,660 13%

ද 5 GIMP ϓϩδΣΫτʹ͓͚Δίϛολ͝ͱͷෆ͔֬ؔ͞༩཰ (্Ґ 7 ਓ)

ίϛολ ίϛοτ਺ ϓϩδΣΫτશମͷίϛοτ཰ [%] ෆ͔֬͞ίϛοτ಺Ͱͷίϛοτ཰ [%]

Michael Natterer 11,869 31.62 67.86

Sven Neumann 9,341 24.89 8.19

Martin Nordholts 1,411 3.75 0.25

Manish Singh 1,276 3.4 3.27

Mukund Sivaraman 623 1.66 0.10

Simon Budig 486 1.29 0.40

Jehan 468 1.24 0.09

ܭ߹ 37,713 100.0 100.0

͔͠͠ɼෆ͔֬͞Λ࣋ͭίϛοτʹݶఆ͢ΔͱɼMichael

Natterer͸ෆ͔֬͞ͷ 6ׂҎ্ʹؔ༩͍ͯ͠Δͷʹର͠ɼ

΋͏Ұਓͷ Sven Neumann ͸ 8.19%ͱෆ͔֬͞΁ͷؔ༩

཰͕௿͘ͳ͍ͬͯͨɽ͜ͷ߲໨Ͱ͸ɼ͜ͷΑ͏ʹͯ͠ϓϩ

δΣΫτ಺Ͱͷෆ͔֬͞ͷ޲܏Λ෼ੳ͢Δ͜ͱ͕Ͱ͖Δɽ

3.2 ෆ͔֬͞ϓϩηεͷՄࢹԽ

͜ͷ߲໨Ͱ͸ɼෆ͔͕֬͞ͲͷΑ͏ʹͯ͠ൃੜ͍ͯ͠Δ

ͷ͔Λௐ΂ΔͨΊʹɼෆ͔֬͞Λ࣋ͭίϛοτͰߋ৽͞Ε

͍ͯͨίʔυΛɼߦͷݻ·Γ͝ͱʹίʔυยͱͯ͠ѻ͍ɼ

֤ίʔυยʹ͍ͭͯɼॳΊͯίʔυย෦෼͕هड़͞Εͨί

ϛοτ·Ͱߋ৽ཤྺΛ૎ͬͯ෼ੳ͢Δɽ

෼ੳ݁Ռ͸ɼ֤ίʔυย͝ͱʹҎԼͷ߲໨ʹ͍ͭͯग़ྗ

͢Δɽ

• ෆ͔֬͞Λ࣋ͭίϛοτͷϋογϡ ID

• ෆ͔֬͞ͷίʔυย͕աߋʹڈ৽͞Εͨίϛοτͷ
ϋογϡ ID

• ίʔυยؚ͕·ΕΔϑΝΠϧ໊
• ίʔυยͷߋ৽ճ਺
• ίʔυย͕ॳΊͯॻ͔Ε͔ͯΒෆ͔͕֬͞ݱΕΔ·Ͱ
ͷؒظ

• ίʔυยʹؚ·Ε͍ͯΔؔ਺ͷ໊લ
• ίʔυยʹؚ·Ε͍ͯΔؔ਺ͷ਺
ϋογϡ IDͱϑΝΠϧ໊Ҏ֎ͷ߲໨ʹ͍ͭͯɼ෼ੳ͢

Δ໨తͱग़ྗͷ࢖༻ྫʹ͍ͭͯৄ͘͠ड़΂͍ͯ͘ɽ

3.2.1 ίʔυยͷߋ৽ճ਺

ίʔυยͷߋ৽ճ਺Λௐࠪ͢Δ໨త͸ɼಛఆՕॴΛ܁Γ

ฦ͠ߋ৽͢Δ͜ͱͰൃੜ͠΍͘͢ͳΔͷͰ͸ͳ͍͔ͱ͍͏

4ⓒ 2017 Information Processing Society of Japan

Vol.2017-SE-196 No.29
2017/7/21



৘ใॲཧֶձڀݚใࠂ
IPSJ SIG Technical Report

ද 6 σʔληοτ ead
ϓϩδΣΫτ໊ ؒظ ૯ίϛοτ਺ ෆ͔֬͞Λ࣋ͭίϛοτ਺

ead 2013/10/28 - 2015/10/10 4,611 12

ද 7 ֤ෆ͔֬͞ͷίʔυย୯ҐͰͷ෼ੳػೳग़ྗྫ
ෆ͔֬͞ίϛοτͷ 1 ͭલͷมߋͷ ෆ͔͕֬͞ଘ͢ࡏΔ ίʔυยͷ ৽ཤྺͷߋ

ϋογϡ ID ϋογϡ ID ϑΝΠϧ໊ ৽ճ਺ߋ ϋογϡ ID

7e5495a9... 20b00836... VarsContext.java 2 20b00836... 684d0e1c...

7e5495a9... 4f4b96e4... VarsContext.java 2 4f4b96e4... 59dacae4...

f37bcde3... 08fc4c0a... menu.json 2 08fc4c0af... e020b2d6...

f37bcde3... adec5ea6... SceneElementActor.java 5 adec5ea6... c26d56b9... ...

f37bcde3... db1bd8da... SceneElementActor.java 6 db1bd8da... adec5ea6... ...

ෆ͔֬͞ίϛοτͷ 1 ͭલͷมߋͷ ෆ͔֬͞ͷଘؒظࡏ ؔ਺ߋ৽ճ਺ ؔ਺ͷมߋ

ϋογϡ ID ϋογϡ ID [೔]

7e5495a9... 20b00836... 82.97266203703704 2 Variable(Object value) value.getClass()

7e5495a9... 4f4b96e4... 104.15609953703704 2 tvariables.put(v.getName() Variable(v.getInitialValue()

f37bcde3... 08fc4c0a... 8.873530092592592 0

f37bcde3... adec5ea6... 66.03050925925926 3 EAdEngine.factory.getElement(element.getRenderer() ...

f37bcde3... db1bd8da... 66.03050925925926 3 EAdEngine.factory.getElement(element.getRenderer() ...

ԾઆΛ͢ূݕΔ͜ͱͰ͋Δɽ͜ͷԾઆ͸ɼզʑ͕ෆ͔֬͞

ʹ͍ͭͯௐ͍ࠪͯ͠Δஈ֊Ͱɼʮߋ৽ΛॏͶ͍ͯΔ͏ͪʹ

಺༰͕Θ͔Βͳ͘ͳͬͯ͠·ͬͨʯͱ͍͏಺༰ͷෆ͔֬͞

ʹग़ձͬͨ͜ͱ͔Βਪଌ͞Εͨ΋ͷͰ͋Δɽग़ྗ͸ɼෆ֬

͔͞ʹؔΘͬͨίʔυย͕ෆ͔֬͞ͱͯ͠ߋ৽͞ΕΔҎલ

ʹԿ౓ߋ৽ΛॏͶͨ΋ͷͰ͋Δ͔ΛΧ΢ϯτ͠ճ਺Λදࣔ

͢Δɽ

3.2.2 ίʔυยͷཤྺʹؔΘͬͨίϛολ਺

ෳ਺ਓ͕ؔΘΔ͜ͱͰ಺༰͕Θ͔Βͳ͘ͳͬͯ͠·ͬͨ

ͱ͍͏ෆ͔͕֬͞ൃੜ͢Δ͜ͱ͕ଟ͍ͷͰ͸ͳ͍͔ͱ͍

͏ਪଌΛ͢ূݕΔ͜ͱΛओͳ໨తͱ߲ͨ͠໨Ͱ͋Δɽग़ྗ

͸ɼෆ͔֬͞ʹؔΘͬͨίʔυยͷߋ৽ཤྺͷதʹԿਓͷ

ίϛολؚ͕·Ε͍ͯΔ͔ΛΧ΢ϯτ͠දࣔ͢ΔػೳͰ

͋Δɽ

ྫ͑͹ɼ͜ͷ߲໨Λར༻͢Δ͜ͱͰɼҰਓͷίϛολ͕

Γ܁৽Λߋίʔυยͱෳ਺ਓͰ͖ͨͯͬߦΓฦ͠܁৽Λߋ

ฦ͖ͯͨ͠ίʔυยͰͷෆ͔֬͞ͷؒʹ͕ࠩੜ·ΕΔͷ͔

ௐ΂Δ͜ͱ͕Ͱ͖Δɽ

3.2.3 ίʔυยͰม͞ߋΕͨؔ਺

͜ͷػೳ͸ɼෆ͔֬͞Λ࣋ͭίʔυย͕ͲͷΑ͏ͳมߋ

ྉͱͯ͠௥ՃࡐΘΕͨ΋ͷͰ͋Δ͔Λ൑அ͢ΔͨΊͷߦ͕

ɼؔ਺໊͔͠நग़͢Δ͜ͱ͕Ͱ͖ͳࡏݱೳͰ͋Δɽػͨ͠

͍͕ɼকདྷతʹ͸ؔ਺ͷҾ਺͕ͲͷΑ͏ʹม͞ߋΕ͖ͯͨ

͔ͳͲ΋நग़Ͱ͖ΔΑ͏ʹ͢Δ͜ͱΛ͍ͯ͑ߟΔɽ

3.2.4 ग़ྗྫ

ͷOSSϓϩδΣΫτʹπʔϧΛద༻͠ɼෆࡍɼ࣮ʹޙ࠷

͔֬͞ͷϓϩηεΛ෼ੳͨ͠৔߹ͷग़ྗྫΛࣔ͢ɽ͜ͷ෼

ੳ݁Ռ͸ csvࣜܗͰग़ྗ͞ΕΔɽ͜͜ͰͷྫͰ༻͍Δ OSS

ϓϩδΣΫτ͸ eadͰɼ֓ ཁ͸ද 6ʹࣔ͢ɽ͜ͷOSSɼead

ʹπʔϧΛద༻ͨ͠ग़ྗྫΛද 7ʹࣔ͢ɽ֤߲໨ʹ͍ͭͯ

ͷৄ͍͠಺༰͸ɼ͜ͷ csvϑΝΠϧΛ༻͍ͯू͠ܭɼදͱ

ද 8 ෆ͔֬͞಺༰ͷՄࢹԽػೳ ग़ྗྫ
ॱҐ may might probably unknown ambiguous

1 mayb want will error avoid

2 will well need type name

3 caus sinc sinc reason less

4 sinc will just return error

5 still just want handl also

6 differ need still will renam

7 want caus can instead case

8 need also way messag explicit

9 case like also also like

10 may get like case resolv

͢Δ͜ͱͰՄࢹԽ͢Δ͜ͱ͕Ͱ͖Δɽ

3.3 ෆ͔֬͞಺༰ͷՄࢹԽ

ෆ͔͕֬͞ͲͷΑ͏ͳߋ৽಺༰Λ͍࣋ͬͯΔͷ͔ΛՄࢹ

Խ͢ΔͨΊʹɼෆ͔֬͞Λ࣋ͭίϛοτΛର৅ʹɼίϛο

τίϝϯτͷςΩετ෼ੳΛ͏ߦɽࠓճఏҊ͢Δπʔϧͷ

ड़͞Ε͍ͯΔίه͍ͯͭʹ৽಺༰ߋʹ৽࣌ߋೳͰ͸ɼػ

ϛοτίϝϯτʹ͍ͭͯɼಛ௃ྔΛػցతʹநग़͠දࣔ͢

Δ͜ͱͰෆ͔֬͞ͷ಺༰ΛՄࢹԽ͢Δɽ

۩ମతͳग़ྗ͸ɼෆ͔֬͞ͷίϛοτΛΩʔϫʔυ͝ͱ

ʹɼίϝϯτͰಛ௃తͱ͞ΕΔ۟ޠΛಛ௃౓͕͍ߴॱʹද

ࣔ͢Δɽ

ෆ͔֬͞಺༰ͷՄࢹԽͷػೳΛ GIMPϓϩδΣΫτʹ

ద༻ͨ͠ग़ྗͷҰ෦Λɼग़ྗྫͱͯ͠ද 8ʹࣔ͢ɽग़ྗͷ

͸ɼෆ͔֬͞ʹؔ͢ΔΩʔϫʔυͰ͋ޠஈʹ͋Δӳ୯্࠷

Δɽ֤Ωʔϫʔυ͝ͱʹɼҰॹʹίϛοτίϝϯτʹग़ݱ

͍ͯͨ͠ಛ௃తͳ୯ޠΛɼಛ௃౓͕͍ߴॱʹද͍ࣔͯ͠Δɽ

͜ͷग़ྗΛݟΔ͜ͱͰɼؚ·Ε͍ͯͨಛ௃తͳ͔۟ޠΒ֤

ෆ͔֬͞ͷΩʔϫʔυΛؚΜͰ͍ͨίϛοτ͕ͲͷΑ͏ͳ

಺༰Ͱ͋Δͷ͔ਪଌ͢Δ͜ͱ͕Ͱ͖Δɽ
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不確かさを持つ
コミット

コード片の発生

(2)git logを用いて
変更コード片を再帰的に追跡し
各変更コード片ごとの変更履歴を特定

変更コード片B
変更履歴

変更コード片A
変更履歴

変更コード片C
変更履歴

(1)SZZアルゴリズムにより特定する範囲

不確かさを持つ
コミット変更内容

変更コード片A

変更コード片B

変更コード片C

3

9

debatable, undetermined, unsure, unpredictable, unforeseeable, incalculable, risky, chancy, dicey, informal

iffy, vague, ambiguous, unknown, unascertainable, obscure, arcane, changeable, irregular, unreliable

unsettled, erratic, fluctuating, doubtful, dubious, undecided, irresolute, vacillating, unclear, ambivalent

hesitant, tentative, faltering, unconfident, may, might, probably, fuzzy

4.

4.1

• Perl Python

R

• .git

• csv

Git

csv

.git

4.2

9

Oxford American Writer’s Thesaurus

uncertainty

4.3

3 refsec:process

1 SZZ

[11]

git log

1

4.4

3.3
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不確かさを持つコミット 変更内容

変更コード片A

変更コード片B

変更コード片C

不確かさ

ਤ 4 ෆ͔֬͞Λ࣋ͭίϛοτͱίʔυยͷରԠ

͢ΔػೳʹରԠ͍ͯ͠Δ෦෼Λઆ໌͢Δɽෆ͔֬͞ʹؔ࿈

͢ΔΩʔϫʔυʹରͯ͠ͷಛ௃ྔΛ෼ੳ͢ΔͨΊͷɼςΩ

ετ෼ੳख๏Λड़΂Δɽ͜ͷ෼ੳ͸ɼҎԼͷ 2ͭͷεςο

ϓͰ͏ߦɽ

εςοϓ 1ɿಛ௃஋෇͖୯ޠϦετͷ࡞੒

౷ܭղੳγεςϜ Rͷ tmύοέʔδΛར༻ͯ͠ɼ͢΂

ͯͷίϛοτʹ͍ͭͯίϛοτϝοηʔδΛ୯ޠผʹ෼ղ

͠ɼશίϛοτʹଘ͢ࡏΔ֤୯ޠͷ tf-idfͷ஋Λ͢ࢉܭΔ

͜ͱͰɼશίϛοτͰͷಛ௃஋෇͖୯ޠϦετΛ࡞੒͢Δɽ

ಉ༷ʹͯ͠ɼෆ͔֬͞ʹؔ࿈͢Δίϛοτʹݶఆͨ͠৔߹

ͷಛ௃஋෇͖୯ޠϦετΛ࡞੒͢Δɽ

εςοϓ 2ɿෆ͔֬͞ʹؔ͢Δಛ௃୯ޠͷநग़

εςοϓ 1Ͱ࡞੒ͨ͠ 2ͭͷϦετʹڞ௨͢Δ୯ޠʹͭ

͍ͯɼෆ͔֬͞ͷίϛοτͰͷಛ௃஋͔ΒɼશίϛοτͰ

ͷಛ௃஋ΛҾ͘͜ͱͰɼ֤୯ޠͷෆ͔֬͞ʹ͓͍ͯͲͷఔ

౓ಛ௃త͔Λࢉग़͢Δɽ਺஋͕େ͖͍΋ͷ΄Ͳෆ͔֬͞ί

ϛοτͷಛ௃Λදͨ͠୯ޠͱݟΔ͜ͱ͕Ͱ͖Δɽ

5. ͷ՝୊ޙࠓ

5.1 ࣮૷্ͷ՝୊

Εͨίϛοτ͞ݟճͷπʔϧͰ͸ෆ͔֬͞ʹରͯ͠ൃࠓ

͔Βաڈͷߋ৽΁૎ͬͯ෼ੳ͍ͯ͘͠΋ͷ͚͕ͩͩͬͨɼ

ΘΕߦ৽͕ߋʹͲͷΑ͏ʹޙΕͨ͞ݟɼෆ͔͕֬͞ൃޙࠓ

͍͔ͯͬͨ΋௥੻ͯ͠෼ੳͰ͖ΔΑ͏ʹ͍ͨ͠ͱ͍ͯ͑ߟ

Δɽෆ͔֬͞ޙͷ༷ࢠΛ෼ੳ͢Δ͜ͱͰɼෆ͔֬͞͸Ͳͷ

Α͏ʹରॲ͞Ε͍ͯΔͷ͔ɼ·ͨɼෆ͔֬͞Λ࣋ͭ෦෼͸

কདྷతʹόάʹͳΓ΍͍͢ͷ͔ͳͲʹ͍ͭͯ΋ௐ͍ࠪͯ͠

͖͍ͨɽ

·ͨɼSZZΞϧΰϦζϜͰ͚ͨͭݟίʔυยʹ͸ෆ͔֬

͞ͱؔ܎ͷͳ͍΋ͷ΋͍ࠞͬͯ͟ΔՄೳੑ͕͋Δɽ۩ମత

ʹ͸ɼSZZΞϧΰϦζϜ͕ίϛοτͰߦΘΕͨมߋશͯΛ

Ҽͷίʔυยͱͯ͠͠·͏ͷͰɼίϛοτͷ಺༰͕ෆ֬ݪ

͔͚ͩ͞Ͱͳ͘ଞͷߋ৽΋ಉ࣌ʹߦΘΕ͍ͯΔίϛοτͰ

͋Ε͹ɼਤ 4 ͷΑ͏ʹෆ͔֬͞ͱ͸ؔ܎ͷͳ͍ίϛοτ

΋ର৅ͷίʔυยͱͯ͠ѻͬͯ͠·͏Մೳੑ͕͋Δɽͦ͜

Ͱɼෆ͔֬͞ʹؔ͢܎Δίʔυย͚ͩΛ͚ͭݟग़͢Α͏ͳ

Δɽ͍ͯ͑ߟ૊Έ΋ඞཁͰ͋Δͱ࢓

ճͷπʔϧࠓɼෆ͔֬͞Λ෼ੳ͢Δʹ͋ͨͬͯɼʹޙ࠷

Ͱػցతʹग़ྗ͞Εͨ݁Ռ͚ͩͰ͸෼ੳ͢Δʹ͸ෆे෼ͳ

෦෼͕ଘ͢ࡏΔɽ෼ੳΛ্͍ͯͬ͘ߦͰ͞ΒʹࣗಈԽͰ͖

Δ෦෼Λ૿΍࣮ͯ͠ূ෼ੳΛαϙʔτ͍͖͍ͯͨ͠ͱ͑ߟ

͍ͯΔɽ

5.2 iArch ͱͷ࿈ಈ

ʹɼকདྷతʹޙ࠷ iArch [2]ͱ࿈ಈͤ͞Δ͜ͱ΋͍ͯ͑ߟ

Δɽ[2]ͱ͸ɼෆ͔֬͞Λࣜܗతʹهड़Ͱ͖ΔΠϯλʔϑΣʔ

εߏػ Archface-U Λ࣋ͭ౷߹։ൃڥ؀Ͱ͋ΔɽiArch ͸ɼ

GitΛ༻͍ͯෆ͔֬͞Λه࿥͠ɼෆ͔֬͞ʹؔ͢Δߋ৽ཤ

ྺΛՄࢹԽ͢Δ͜ͱͰෆ͔֬͞ͷ໰୊ΛϚωδϝϯτ͢

Δ͜ͱ͕Ͱ͖ΔɽࡏݱɼiArch ͸ϓϩδΣΫτͷॳΊ͔Β

iArch Λ༻͍ͯ؅ཧ͞Ε͍ͯͨϓϩδΣΫτʹ͔͠ରԠ͠

͍ͯͳ͍ɽࠓճఏҊͨ͠πʔϧΛ༻͍Δ͜ͱͰɼiArch Ͱ

؅ཧ͍ͯ͠ͳ͔ͬͨطଘͷϦϙδτϦ΋ iArch ͰରԠͤ͞

ΔΑ͏ʹ͍ͨ͠ɽ·ͨɼຊπʔϧͰՄࢹԽ༷ͨ͠ʑͳ߲໨

΋ఏࣔ͢Δ͜ͱͰɼ͞Βʹෆ͔֬͞ͷϚωδϝϯτΛα

ϙʔτ͢Δ͜ͱ͕Ͱ͖ΔͷͰ͸ͳ͍͔ͱ͍ͯ͑ߟΔɽ

6. ·ͱΊ

ຊ࿦จͰ͸ɼGitͰ؅ཧ͍ͯ͠ΔϓϩδΣΫτΛର৅ͱ

ͨ͠ෆ͔֬͞ͷ෼ੳ༻πʔϧΛఏҊͨ͠ɽ·ͨɼෆ͔֬͞

ͷશମ૾ͷ෼ੳɼෆ͔֬͞ͷϓϩηεͷ෼ੳɼෆ͔֬͞ͷ

಺༰ʹؔ͢Δ෼ੳʹ͍ͭͯɼͦΕͧΕͷ໨తͱػೳɼ࣮૷

ํ๏ʹ͍ͭͯࣔͨ͠ɽ·ͨɼࠓճఏҊͨ͠πʔϧͷ࢖༻ྫ

ͱग़ྗྫΛࣔ͢͜ͱͰɼπʔϧΛར༻ͯ͠ͷෆ͔֬͞ʹؔ

͢Δ༷ʑͳ޲܏Λ෼ੳ͢Δํ਑ΛఏҊͨ͠ɽ

ͱͯ͠ɼπʔϧͷվྑΛॏͶͭͭɼෆ͔֬͞ڀݚͷޙࠓ
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ͷఏҊͷ଍͕͔Γͱ͢ΔͨΊͷ஌ࣝΛಘ͍͖͍ͯͨɽ

ँࣙ ຊڀݚ͸ɼจ෦ՊֶলՊֶิڀݚॿඅج൫ڀݚ

ʢAʣʢ՝୊൪߸ 26240007ʣʹΑΔॿ੒Λड͚ͨ.
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