
ςΩετϚΫϩϓϩηοαMacr055
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֓ཁɿචऀ͕ઃܭɾ࣮͠ެ։ɾϝϯςφϯε͍ͯ͠Δɼ൚༻ςΩετϚΫϩॲཧܥMacr055

ʹ͍ͭͯհ͠ɼςΩετϚΫϩͷٕ๏ͱͱʹɼͦΕΒͷٕ๏ʹؔ͢ΔϚΫϩϓϩηο

αͷ༷ʹؔ͢Δݕ౼ʹ͍ͭͯड़Δɽͨͱ͑ɼ͖݅ల։ͳͲҰݟͰॲཧܥଂͰ

ͳ͚Ε࣮ݱͰ͖ͳͦ͞͏ͳػʹ͍ͭͯɼϚΫϩॲཧܥͷҰࡉࠣݟͳ༷ͷҧ͍ʹΑΓɼ

௨ৗͷϚΫϩͱ࣮ͯ͠ݱՄͰ͋ͬͨΓෆՄͰ͋ͬͨΓ͢ΔʢҰྫͱͯ͠ɼSoftware

Toolsʢh ιϑτΣΞ࡞๏ ʣɦͰհ͞Ε͍ͯΔίʔυͷ··ͷखॱͰμϝͳ͕͋ͬͨ

ͨΊ༷Λม͍ͯ͠ߋΔɽޙͰ֬ೝͨ͠ͱ͜Ζɼஶ໊ͳM4ͰචऀʹΑΔͷͱಉ͡Α͏

ͳ༷ͱͳ͍ͬͯͨʣɽͦͷͨΊɼࠣࡉͳ༷Ͱʮྑ͍ઃܭʯΛ٧ΊͯΏ͘ඞཁΛͯ͡ײ

͍Δɽ

ΩʔϫʔυɿจࣈϕʔεϚΫϩϓϩηοαɼAWK

1. ͡Ίʹ

චऀ 3΄Ͳલ͔ΒɼจࣈϕʔεͷςΩετ

ϚΫϩϓϩηοαMacr055ʢm55ʣΛެ։͠ɼϝϯ

ςφϯε͍ͯ͠Δɽॳʢެ։Ҏલʣஶ໊ͳϓϩ

ηοαͰ͋ΔM4Λߟࢀʹɼఆ൪ॻͰ͋Δh ιϑτ

ΣΞ࡞๏ ʢɦͷɼୈ 8ষʣʹհ͞Ε͍ͯΔ௨Γ

ͷखॱʹΑΔϚΫϩॲཧΛ΄΅ͦͷ··ɼϓϩά

ϥϛϯάޠݴΛ RATFOR͔Β AWKʹॻ͖͑

ͨΑ͏ͳͷͰ͋ͬͨɽ͔ͦ͠͠ͷޙ A General

Purpose Macrogenerator (C. Strachey)[1]ΛಡΈɼ

·ͨҰࡢͷγϯϙδϜͰͷൃදʮGPMͱ

ͦͷϓϩάϥϜʯͱҾ͖ଓ͘ϒϩάࣄهʹ͋ͬͨɼ

ଟ͘ͷϚΫϩϓϩηοα͚࿅शͰಈ֬࡞ೝ

Λͨͬ͜ߦͱʹΑΓɼ࣮ɾϚΫϩϓϩηοαͱ

ͯ͠ͷ༷ͱʹચ࿅͞Εͨͱ͍ͯ͑ߟΔɽ

ҎԼɼ·ͣςΩετϚΫϩϓϩηοαͷྨʹ

͍ͭͯઆ໌͠ʢಛʹɼϓϩάϥϚ͕࠷ྑͬ͘

a) ksmakoto@dd.iij4u.or.jp

͍ͯΔ CϓϦϓϩηοαͱॏཁͳҧ͍͕͋Δʣɼ

ʹ࣍ AWKޠݴʹΑΔMacr055ͷ۩ମతͳ࣮Λ

આ໌͢Δɽͦͷޙʹɼ͖݅ల։ΛࡐʹɼϚ

ΫϩϓϩηοαͷͲͷΑ͏ͳ༷ͷҧ͍͕ɼϚΫ

ϩͷٕ๏ʹӨ͢ڹΔͷ͔Λٞ͢Δɽޙ࠷ʹɼϚ

ΫϩϓϩηοαͷޙࠓͷలΛड़Δɽ

2. ϚΫϩϓϩηοαͷྨ

ʮϚΫϩʯͱ͍͏͕ޠҰൠతͳޠͰ͋Δ͜ͱ

͋ΓɼιϑτΣΞʹؔ͢Δจ຺Ͱଟ͘ͷ߹

ʹϚΫϩͱ͍͏͕ޠΘΕΔ͜ͱ͔Βɼޡં࣌ղ

ݟΒΕΔͷͰɼ͍͢͜͠ྨ͔ΒͯݟΏ͘ɽ

• ϚΫϩޠݴ: ΞϓϦέʔγϣϯιϑτͷ੍ޚ

εΫϦϓτɼ4GLۙͰ DSLͷྨͳͲɼ

తʹಛԽͨ͠ʮϓϩάϥϛϯάޠݴΑΓૈ

ཻͷʢϚΫϩͳʣʯهड़Λ͢Δޠݴ

• ΩʔϘʔυϚΫϩͷྨ: ͜ΕʢϢʔβ͕

৮ΕΔΑ͏ͳʣޠݴͨ࣋ͳ͍͜ͱ͋Δ

• มγεςϜͱͯ͠ͷϚΫϩ: ͜͜Ͱٞ͢
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ΔςΩετϑΟϧλɼLispͷϚΫϩͳͲ

ͷΑ࣍γεςϜͱͯ͠ͷϚΫϩɼͷมޙ࠷

͏ʹྨͰ͖Δɽ

• ςΩετҎ֎ͷϚΫϩ: LispͷϚΫϩʢ Sࣜ

ˠ Sࣜ ʣɼͳͲ

• ςΩετϚΫϩ :(ɾϓϩηοαޠݴ) ςΩετ

ʢϑΝΠϧετϦʔϜʣΛೖྗͱͯ͠ɼͦΕ

ʹԿΒ͔ͷมΛ΄Ͳ͜͠ɼςΩετΛग़ྗ

͢ΔςΩετϑΟϧλͱ࣮ͯ͠͞ΕΔɽM4

 CϓϦϓϩηοαͳͲ

ҎԼɼຊߘͰʮςΩετϚΫϩʯͷΈ͕ٞ

ͷରͰ͋Δɽ

ͦͯ͠ɼ͋·ΓΒΕ͍ͯͳ͍͕ɼςΩετϚ

ΫϩʹҎԼͷ 2छྨͷྨ͕͋Δɽ

• τʔΫϯϕʔε: CϓϦϓϩηοα

• จࣈϕʔε: M4ʢʮςΩετϕʔεʯͱ *1ʣ

CϓϦϓϩηοαʢҎԼCPPʣɼϓϦϓϩηο

αɾτʔΫϯͱ͍͏༻ޠ͋ΔΑ͏ʹʢ͋Δఔ

ίϯύΠϥຊମͷ lexͱͷҧ͍Λ໌ࣔ͢ΔͨΊ

ͷ͕ͩޠʣɼೖྗ·ͣτʔΫϯʹ͞Εɼมॲ

ཧຊମτʔΫϯྻΛ૬खʹมΛ͓͜ͳ͏ɽͳ

͓ͦΕ͚ͩͰͳ͘ɼίϝϯτΞτ͕ޮ͘͜ͱ

จྻࣈϦςϥϧͷରԠͳͲΛͯݟΘ͔ΔΑ͏

ʹɼCPPͷ༷ʮϓϦϓϩηε͠ͳͯ͘ɼݟ

͕ͨ CޠݴͷΑ͏Ͱ͋ΔʯೖྗΛલఏͱ͍ͯ͠

ΔɽʢΞηϯϒϦޠݴͷʣιʔεϑΝΠϧͷ֦ுࢠ

͕ɼখจࣈͰͳ͘େจࣈͷ.Sͷ߹ʹίϯύΠ

ϥυϥΠό CPPΛ௨͢ͳͲɼత֎༻ *2 

͠͠ݟΒΕΔɽ͔͠͠ɼlexical syntaxతʹ C

ͱҧ͏Α͏ͳೖྗΛޠݴ CPPʹॲཧͤ͞Δ͜ͱ

ʹམͱ͕݀͋͠Δʢৄࡉʮߴ࣭ͷ CϓϦϓ

ϩηοα mcppʯ[3]ː 6.2.1ʣɽ

ҰํͷจࣈϕʔεϚΫϩɼมॲཧຊମ͕

ʹจࣈΛ૬खʹ͢ΔɽจࣈϕʔεΒ͕͠͞ݱΕ

*1 จݙʮߴ࣭ͷ C ϓϦϓϩηοα mcppʯதͰදه
༳Ε͕͋ΔɽଞʹʮΩϟϥΫλϕʔεʯʮετϦϯά
ϕʔεʯʮจྻࣈϕʔεʯͳͲͷද͕͋ݱΓ͑ͦ͏Ͱ͋
Δʢ࣮ࡍʹ GoogleʹΑΔӳޠͷ݁ࡧݕՌͰ͜ͷ
ʹؔͯ͠ɼcharacter-based, string-based, text-based
ͷɼ͍ͣΕͷදݱݟΒΕΔʣɽ

*2 ϨϯνΛϋϯϚʔΘΓʹ͏ͳͲɼҎલʮϥΠϑ
ϋοΫʯతʹߦʹָؾΘΕͨʮ۩ͷత֎༻ʯͰ͋
Δ͕ɼۙͰػցͳͲͰ͘͠ݫռΊΒΕΔΑ
͏ʹͳ͍ͬͯΔɽ

Δྫͱͯ͠ʮϚΫϩʹల։͞ΕΔϚΫϩʯͷΑ͏

ͳɼֻ͚ݟͰؼ࠶తʹల։͕ߦΘΕΔΑ͏ͳॲ

ཧΛɼϚΫϩΛల։ͨ݁͠Ռ͕͔͋ͨೖྗʹଘ

ͷͰ͋Δ͔ͷΑ͏ʹԡ͢͠ʮϓογϡɾͨ͠ࡏ

όοΫʯ*3 ʹతؼ࠶ΒΕΔɽ͜ΕʹΑΓɼ͛ڍ͕

ΘΕΔɽ͜͜Ͱɼߦฦ͠Ͱ܁Δॲཧ͕୯ͳΔ͑ݟ

ϓογϡɾόοΫʹΑΔʢͱϞσϧԽ͢ΔͱɼΘ

͔Γ͘͢୯७Ͱ͋ΔʣM4ͰͷݱΛࣔ͢ɽ

M4࣍ͷΑ͏ͳೖྗʹର͠ɼ

changequote(‘[’, ‘]’)dnl

define([foo], [bar])dnl

define([barbaz], [[quuz]])dnl

foo()baz

ͷΑ͏ʹग़ྗ͢Δɽ࣍

quuz

ೖྗதʹ͋Δʮfoo()ʯ͕ʮbarʯʹஔ͖͑Β

ΕɼͦΕ͕ೖྗʹϓογϡɾόοΫ͞Εͯɼͦ͜

͔Βଓ͖ͷॲཧ͕࢝·ΔͷͰɼʮbarbazʯͱͳͬͯ

ผͷϚΫϩల։͕͍͖ͯىΔɽ

τʔΫϯϕʔεͰॲཧ͢ΔʹɼCPPͷΑ͏ʹ

ԿΒ͔ͷత͕͋ͬͯɼͦͷతʹΑΓτʔΫϯ

͕ϨΩγΧϧʹ໌֬Ͱͳ͚ΕͳΒͳ͍ɽ͜ͷ͜

ͱ͔Βʮ൚༻ʯͷϚΫϩϓϩηοαɼจࣈϕʔ

εͰ͋Δ͔ɼτʔΫϯϕʔεͰ͋Ε *4ɼτʔΫ

ϯͷϨΩγΧϧͳఆ͕ٛϓϩάϥϚϒϧͰͳ͚Ε

ͳΒͳ͍ɼͱ͑ݴΔɽ*5

ͳ͓ɼCPP͕ࡏݱͷΑ͏ͳ༷ʹ໌֬Խ͞Εͨ

ͷ Cޠݴͷඪ४Խͷ࣌Ͱ͋ΓɼҎલͷ࣮จ

ΓͰ͋ͬͨʢͦͷͨΊɼCίϯύΠϥدϕʔεࣈ

*3 ʰιϑτΣΞ࡞๏ʱͰͦ͏ݺΜͰ͍Δɽ
*4 ίϚϯυϥΠϯҾઃఆϑΝΠϧɼ͋Δ͍ʢՍ
ۭͷϚΫϩޠݴͰ͋Δ͕ʣ
deftoken(/[A-Z a-z][0-9A-Z a-z]*/)
ͱ͍ͬͨΑ͏ʹͯ͠ɽ

*5 ಉ༷ͳͰɼϚΫϩॲཧͷຊ࣭Ͱͳ࣮͘ͷৄࡉͰ
͋Δ͕ɼ࣮༻্ॏཁͳͱͯ͠ɼϚΫϩͷҾͷ
۠ΓจࣈͳͲͱ͍ͬͨͷɼ൚༻Ͱ͋ΔͨΊʹ
ʢཧతʹશͯʣϓϩάϥϚϒϧͰ͋Δඞཁ͕͋Δɽ
Macr055 ͰɼҰ෦ʹͷΑ͏ͳ༷͋Δ͕ʢจ
ΔɼʣɼͰ͖ͤͨ࣋ҙຯΛʹࣈͷจޙίʔυॱͰલࣈ
ΔݶΓϓϩάϥϚϒϧʹ࣮͍ͯ͠Δɽ͜Ε࣮ͷ
ιʔείʔυΛݟΔͱॲཧͷৼΓ͚ͷఆͳͲͷ෦
ʹɼ͍ΘΏΔʮϚδοΫφϯόʔʯతͳจྻࣈϦ
ςϥϧͳͲ͕ݱΕͯͳΒͣɼͦͷΑ͏ͳॴඞͣɼ
ࠐΈϚΫϩʹΑͬͯϢʔβ͔ΒมߋՄͳάϩʔ
όϧมͰͳ͚ΕͳΒͳ͍ɼͱ͍͏͜ͱΛҙຯ͢Δɽ
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ͱผʹैདྷͷ CPP͕͋ΔγεςϜɼޓϞʔυ

Λͭ࣋ CPP͕͋Δ͚ͩͰͳ͘ɼ༷ʹ໊͕͋

Δ [3]ʣɽҰํͷM4ʢ༻్ͱͯ͠ CPPΛ͘ڧ

ఆ͍ͯͨͨ͠Ί͔ʁʣϚΫϩ໊ͷࣝผҾʹ͓

͚ΔۭനͷແࢹͳͲɼτʔΫϯϕʔε෩ͷॴ͕͋

ΔɽطଘͷϚΫϩॲཧܥʹ͍ͭͯͷٞ͜͜·

Ͱͱ͢Δɽ

3. Macr055ͷઃܭͱ࣮

3.1 શମͷղઆ

·ͣMacr055ͱ͍͏໊લʹ͍ͭͯઆ໌͢ΔɽM4

ʢ͓ΑͼM3ʣͱ͍͏طଘͷஶ໊ͳॲཧ͕͋ܥΔ͜

ͱ͔ΒɼM5ͱ͍͏ུশʹͳΔ໊લͳͲΛॳߟ

͍͑ͯͨɽ͔͠͠ݻ͕༷·Δʹै͍ɼM4ͷ

ͷସʹͳΒͳ͍Α͏ͳͷʹͳͬͨͨΊɼগ

͠ҧ͏໊લͱͯ͠ίϚϯυ໊͕ m55ʹͳΔͱ͍͏

͜ͱ͔ΒɼʮMacrossʯ[6]Λ leetදه *6 ෩ʹ೧ͬ

໊ͨલͱͨ͠ɽ

AWKʢNew AWK, nawkʣͰ࣮͓ͯ͠Γɼ

ྔ 2016 ͷ࣌Ͱ 500 ΐͬͱͰ͋Δɽͪߦ

GNU AWKʢgawkʣͷ֦ுͳͲ͍ͯͬͳ͍Ұ

ํɼϢʔβఆٛؔͳͲ New AWKͷػੵۃ

తʹ͍ͯͬΔɽM4ͷࠐΈϚΫϩ evalʹ૬

͢Δࢉज़ࣜධՁͷػ͕͋Δ͕ɼbcίϚϯυʹͦ

ͷ··͛ͯड͚औΔ͚ͩͱ͍͏࣮ʹͯ͋͠Δɽ

ͦ͏͍ͬͨʮେʯʢࡏݱͷنʹର͢Δ૬ରͱ͠

ͯʣʹ͍ͭͯޙࠓՄͳݶΓಉ༷ʹ͢Δͭ

ΓͰ͋Δɽ

จࣈϕʔεͷϚΫϩϓϩηοαͷڭՊॻతͳઃ

ɼhྫܭ ιϑτΣΞ࡞๏ʱͷୈ 8ষͰৄղ͞Ε

͍ͯΔɽجຊతʹͦΕʹԊͬͨઃܭͱ࣮ͯ͠

ͨ͠ɽ·ͣɼAWKಛ༗ͷ͍͔ͭ͘ͷϊϋ͕

͋ΔͷͰͦΕΛհ͢Δɽ

(1) ҰൠʹʮϞδϡʔϧʯͳͲͱݺΕΔΑ͏ͳɼ

໊લۭؒΛ͢Δػ͕ AWKʹແ͍: ·ͣ

άϩʔόϧมͷ͕Ͱ͋Γɼೖग़ྗͷϨ

ΠϠԽΛඈͼӽ͑ͯؔΛݺΜͰ͍ͳ͍͔ͳͲɼ

େ͖ͳϓϩάϥϜͰؔͰ͋ΔɽػΛ

͢Δͱಉ࣌ʹ໊લΛ͚ɼͦΕΛϓϨϑΟο

*6 leetΛ 1337ͱ͢ΔͳͲɼΞϧϑΝϕοτ͔Βܗঢ়ͷࣅ
ͨࣈͷஔ͖͑ɽ

Ϋεͱ͚ͯ͠Δ͜ͱͰٖࣅతͳ໊લۭؒͱͨ͠ɽ

(2) ϩʔΧϧม͕ແ͍: AWK࣮Ҿͷ͕Ծ

Ҿͱಉ͔͡νΣοΫ͠ͳ͍ͷͰɼʮ༨ͳԾҾ

ʯͱͯ͠ϩʔΧϧมʹ૬͢ΔͷΛએ͢ݴ

Δɽ͜Ε AWKͰҰൠతͰ͋Δɽ

(3)αϒϓϩηεͱͷํ௨৴͕Ͱ͖ͳ͍: bcί

ϚϯυʹࢉܭΛͤͯ݁͞ՌΛಘΔํ๏ͱͯ͠ɼຖճ

ίϚϯυͱ࣮ͯ͢͠ߦΔํ๏ͱɼύΠϓͰඪ४ೖ

ग़ྗ͔ΒΓͱΓ͢Δํ๏͕͋ΔɽUnixɼϓϩ

ηεͷੜͱऴ͕ྃൺֱతॏ͍γεςϜͰ͋Δ͔

Βɼࢉज़ࢉܭϕϯνϚʔΫͰଟ༻͢Δ͠ऀޙ

Λબͼ͍͕ͨɼඪ४తͳ AWKͰෆՄͰ͋Δɽ

ͦͷͨΊ໊લ͖ύΠϓΛεΫϦϓτͷ֎Ͱ࡞

͠ɼͦ ΕΛܦ༝͍ͯ͠Δɽͳ͓GNU AWKͰ֦

ு͞Ε͍ͯͯɼ|&ͱ͍͏ه߸ʹΑΔύΠϓͰՄ

Ͱ͋ΔʢϚχϡΞϧͷ Two-Way Communications

with Another Processͱ͍͏અʹ͋Δʣɽ

(4) ෳ߹ܕʢσʔλߏʣ͕࿈ྻʢmapʣ͔͠

ͳ͘ɼͦΕΛೖࢠʹͰ͖ͳ͍: ϚΫϩϓϩηο

αͰඞཁͳσʔλߏڥϑϨʔϜఔͳͲ

ͳͷͰͦΜͳʹۤ࿑͠ͳ͍͕ɼͱʹ͔͘ͳΜͱ͔

ͯ͠Ϛοϓ͢Δ͔͠ͳ͍ɽ

(5) ΤϥʔϋϯυϦϯά: ͦ͜·ͰʹͳΔΑ͏

ͩͱఘΊͯ PythonʹΓ͑Δ͖͔ʁ

͜͜Ͱ༻ޠʮΥʔχϯάɾΩϟϥΫλʯʹͭ

͍ͯઆ໌͢ΔɽετϨΠνʔ͕༻͍ͨϑϨʔζ [1]

ͰɼೖྗʹͦͷΑ͏ͳจ͕ࣈଘͨ͠ࡏΒɼ୯ʹૉ

௨ͯ͠͠ग़ྗ͢ΔͷͰͳ͘ɼԿΒ͔ͷϚΫϩల

։ॲཧʹؔ͢ΔରԠ͕ඞཁͳʮཁҙʯͳจࣈɼ

ͱ͍͏ҙຯͱࢥΘΕΔɽϚΫϩͷ։࢝ɾऴྃɼ࣮

Ҿͷ۠ͳͲͰ͋ΔɽϚΫϩͰͳ͍ͷʹϚΫ

ϩऴྃจ͕ͨͬ͋ࣈɼͱ͍ͬͨ߹ʹͲ͏ѻ͏

͖͔ɼͱ͍ͬͨ͜ͱΛྀ͢ߟΔͱɼจ຺ʹґଘ͢

Δͷͱ͑ߟΒΕΔ͔͠Εͳ͍ɽMacr055Ͱɼ

ϚΫϩ֎ͷϚΫϩऴྃจࣈͳͲ୯ʹແͦͯ͠ࢹ

ͷ··ग़ྗ͍ͯ͠Δɽ

ίʔυͷઆ໌ʹೖΔલʹɼจࣈϕʔεʹΑΔϚ

Ϋϩల։ͷ͓͓·͔ͳྲྀΕΛઆ໌͢ΔɽϚΫϩϓ

ϩηοαɼϚΫϩ֎Ͱ୯ʹૉ௨͠ͷςΩετ

ϑΟϧλͱͯ͠ಈ͢࡞ΔɽϚΫϩͰɼग़ྗͦ

ͷ··ग़ྗ͞Εͣɼ෦ͷόοϑΝʹอଘ͞ΕΔɽ
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ͦͯ͠ɼҾͷ۠จݱ͕ࣈΕΔʹ args[i]ͷ

Α͏ͳ൪߸ͰऔΓग़͢͜ͱͷͰ͖Δ࿈ྻʹอ

ଘ͢ΔɽϚΫϩऴྃͷจݱ͕ࣈΕͨΒɼargs[0]

ʹ͋ΔʢͣͷʣϚΫϩ໊ʹͱ͍ͮͯɼͦͷϚ

Ϋϩʹఆٛ͞Ε͍ͯΔల։ʹैͬͯҾͷஔͳ

ͲΛͯͬߦల։͠ɼϓογϡɾόοΫ͢Δɽ

ଓ͍ͯɼιʔείʔυͷߦ൪߸Λࣔ͠ͳ͕Βͬ

ͯΏ͘ʢιʔείʔυ GitHubͰެ։͍ͯ͠Δ

ͷͰɼͪ͜Βͷࢴ໘ͰׂѪ͢Δʣɽ

ϝΠϯϧʔϓ ͷߦ67 for (;;) {͔Βɼ133

ͷ}·ͰͰ͋Δɽೖྗͱͯ͠ߦ 1 จࣈಡΊͳ

͔ͬͨ߹ɼ131ߦͷ breakͰϝΠϯϧʔϓ͔

Βग़͢ΔɽϝΠϯϧʔϓ͔Βͷग़࣌ʹɼʮϚΫ

ϩͷதʹ͍ΔʯΑ͏Ͱ͋ΕΤϥʔͱͯ͠ҟৗऴ

ྃͱ͠ɼͦ͏Ͱͳ͚Εਖ਼ৗऴྃ͢Δɽଞʹҟৗ

ऴྃͱͯ͠ɼϚΫϩॲཧΛճආ͢ΔΤεέʔϓ

Ͱ͋ΔΫΥʔτίϝϯτதͰೖྗ͕ਚ͖ͨɼ

ͱ͍͏߹ɼϚΫϩల։ʹؔ͢ΔҟৗͳͲ͕

͋Δɽ

ϝΠϯϧʔϓͷίʔυΛͯݟΏ͘ɽ·ͣ࠷ॳ

ʹɼྻͷΩʔʹΥʔχϯάɾΩϟϥΫλΛೖΕ

ΔॳظԽΛ͍ͯ͠Δɽ͜ΕɼʮೖྗͷɼࠓಡΜͰ

ΔҐஔͷઌ಄͕͜ΕΒͷจࣈͰ͋ͬͨΒɼͦΕΛ

ฦͤʯͱ͍͏ؔ m55_input_getʹͨ͢Ίͷ

ͷͰɼϧʔϓͷઌ಄Ͱຖճ࡞Γ͍ͯ͠Δͷɼ

Εͨ߹ʹରԠ͢ΔͨΊͰ͋Δɽ͞ߋϚΫϩͰมࠐ

͔Βߦॳͷɼ77࠷ ·Ͱͷߦ103 ifจɼϚ

Ϋϩͷ։࢝ͱΫΥʔτͷ։࢝ͷΥʔχϯάɾ

ΩϟϥΫλͷରԠͰ͋ΔɽϚΫϩͷ։࢝Ͱɼ

ʹڥ enter ͢ΔؔΛݺΜͰɼڥʹ৽͍͠ϑ

ϨʔϜΛ࡞ΔɽϑϨʔϜʹɼϚΫϩͷҾ

ʢϚΫϩࣗͷ໊લɼ0൪ͷҾͱͯ͠ಉ༷ʹ

ѻΘΕΔʣ͕ɼ͕۠ݱΕΔ͝ͱʹอଘ͞ΕΔɽ

ΫΥʔτͷ΄͏ͷॲཧͰɼʮΫΥʔτω

ετ͢ΔʯʮΫΥʔτ͋ΒΏΔͷΛͦͷ·

·௨͢ʯͱ͍͏༷Ͱ͋ΔͨΊɼ෦Ͱϧʔϓ͠

ͯɼରԠ͢ΔʮΫΥʔτͷऴྃʯ͕ݱΕΔ·Ͱ

ೖྗΛಡΜͰͦͷ··ग़ྗ͍ͯ͠Δɽ

ଓ͍ͯ ͔Βߦ104 ͷߦ111 ifจɼϚΫϩ

தͰͷॲཧͱͳ͍ͬͯΔɽϚΫϩதͰɼҾͷ

۠ͱϚΫϩऴྃͷΥʔχϯάɾΩϟϥΫλʹ

ରԠͨ͠ॲཧ͕ඞཁͰ͋Δɽ۠ͷจݱ͕ࣈΕͨ

Βͦ͜·ͰΛҾͱͯ͠อଘ͢ΔɽϚΫϩऴྃͷ

จݱ͕ࣈΕͨΒɼϚΫϩΛల։͠ɼϑϨʔϜΛͻ

ͱͭΉɽ

ϝ Π ϯ ʹ ଓ ͍ ͯ 142 ߦ  ͔ Β ͋ Δ

m55 leave expand ͕ɼϚΫϩల։Λ͓͜ͳ

͏ؔͰ͋ΔɽલɼAWKͰϓϥάΠϯత

ͳͷΛ࣮͢Δํ๏͕ແ͍ͨΊʹɼࠐϚΫϩ

ʹؔ͢Δॲཧͷ͕ذཏྻͯ͋͠Δɽޙ͕Ϛ

Ϋϩల։ͷຊମͰɼίʔυͷྔͱͯ͠Ҿల

։ͷಛघͳ߹ʢҾΛ࿈݁ͯ͠ల։ɼҾͷݸ

ͷల։ʣͳͲͷରԠ͕΄ͱΜͲͰ͋Δɽ

Γ΄ͱΜͲ͕ϋεΩʔϐϯάతͳؔͰ

͋ΔɽׂΛపఈ͍ͯ͠ΔͷͰɼݟ௨͠গʑѱ

͍͔͠Εͳ͍ɽ

3.2 ࠐϚΫϩͷՃํ๏

ଓ͍ͯɼϢʔβͷ࣮༻ͷ؍͔Βඞཁੑ͕ߴ

͍Ͱ͋Ζ͏ɼࠐϚΫϩͷՃํ๏Λઆ໌͢Δ͜

ͱͰɼMacr055ͷίʔυΛϛΫϩͳ؍͔Βͯݟ

Ώ͘ɽ

2016 1݄ʹɼࠐͷ ifelseϚΫϩΛআͨ͠

ͷͰɼͦͷࡍͷࠩٯͷύονΛॱ൪ʹࣔͯ͠Ώ

͘ɽʢ˞ίϛοτͷ߹ͰଞͷࠩͱҰॹʹͳͬͯ

͍ͨͷͰͦΕΛআ͍ͯ͋Δɽ·ͨɼϨΠΞτͷ

߹ͰεϖʔγϯάͳͲฤूͯ͋͠Δʣ

diff --git b/m55.awk a/m55.awk

index 171cff6..868e028 100644

--- b/m55.awk

+++ a/m55.awk

@@ -28,9 +27,9 @@ function m55_main

M55_DEFTYPE = "df"

M55_VALTYPE = "vl"

M55_DNLTYPE = "dn"

+ M55_IFETYPE = "ie"

M55_ESYTYPE = "es"

M55_EXPTYPE = "ex"

M55_CHQTYPE = "cq"

M55_CHCTYPE = "cc"

λάͷΑ͏ͳͷΛܾΊ͓ͯ͘ɽϚΫϩϓϩ
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ηοαͷ࣮Ͱɼ͜ͷΑ͏ͳͷ͕ઈରʹඞཁͱ

͍͏Θ͚Ͱͳ͍͕ɼh ιϑτΣΞ࡞๏ʱͰͷख

๏ʹ฿ͬͨɽϢχʔΫͰ͋Δ͜ͱͱɼઌ಄ͷ 1จ

നʢਖ਼֬ʹۭ͕ࣈ M55 USRTYPEͱ͍͏άϩʔό

ϧมͰܾΊ͍ͯΔʣͰͳ͍͜ͱɼͱ͍͏੍ݶ

͕͋Δɽ

@@ -53,9 +52,9 @@ function m55_main

m55_macroenv_def("m55_define", M55_DEFTYPE)

m55_macroenv_def("m55_val", M55_VALTYPE)

m55_macroenv_def("m55_dnl", M55_DNLTYPE)

+ m55_macroenv_def("m55_ifelse", M55_IFETYPE)

m55_macroenv_def("m55_esyscmd", M55_ESYTYPE)

m55_macroenv_def("m55_expr", M55_EXPTYPE)

m55_macroenv_def("m55_changequote", M55_CHQTYPE)

m55_macroenv_def("m55_changecom", M55_CHCTYPE)

γϯϘϧςʔϒϧʹɼϚΫϩ໊͕લड़ͷλάʹ

ղܾ͞ΕΔΑ͏ͳΤϯτϦΛՃ͢Δɽ

@@ -157,12 +156,12 @@

m55_do_define(args)

} else if (body == M55_DNLTYPE) {

m55_do_dnl(args)

+ } else if (body == M55_IFETYPE) {

+ m55_do_ifelse(args)

} else if (body == M55_ESYTYPE) {

m55_do_esyscmd(args)

} else if (body == M55_EXPTYPE) {

m55_do_expr(args)

} else if (body == M55_VALTYPE) {

macroname = args[1]

if (macroname in locals) {

ϚΫϩ໊Λղܾͨ݁͠Ռ͕લड़ͷλάͰ͋Εɼ

ରԠ͢ΔॲཧΛ͢ΔΑ͏ɼৼΓ͚ʹՃ͢Δɽ

͚͘͝Εॻ͍ͯ͠·ͬͯΑ͍͔͠Ε

ͳ͍͕ɼҰൠʹผͷؔʹͨ͠΄͏͕ແͩΖ͏ɽ

@@ -233,6 +227,21 @@ function m55_do_dnl

} while ((c != "") && (c != "\n"))

}

+function m55_do_ifelse(args, base) {

+ base = 1

+ for (;;) {

+ if (args[base+0] == args[base+1]) {

+ m55_input_pushback(args[base+2])

+ return

+ }

+ if ( ! ((base+4) in args)) {

+ m55_input_pushback(args[base+3])

+ return

+ }

+ base += 3

+ }

+}

+

function m55_do_esyscmd(args, cmd, result) {

cmd = args[1]

cmd | getline

ࠐϚΫϩͷల։ॲཧͷຊମɽM4ͷ ifelseͱ

ಉ༷ͷ༷Ͱ͋Δɽ

4. ϚΫϩͷٕ๏ͱϓϩηοαͷ༷

4.1 ٕ๏ (1) if

Macr055ͷߏจɼσϑΥϧτͰ࣍ͷΑ͏ͳ

ͷʹͳ͍ͬͯΔɽ

{macroname|arg1|arg2|arg3}

ۭനྨͳͲͷಛผѻ͍Ұແ͍ɽCϓϦϓ

ϩηοαM4ͷɼ໊ લΛجʹͦͷ໊લͷϚΫϩ͕

ແ͚Εͦͷ··ͱ͢Δͱ͍͏༷ɼCޠݴͷ

ιʔείʔυͳͲͰ໊ؔΛͦͷ··ϚΫϩ໊ͱ

ͯ͠ఆٛͯ͠ɼϚΫϩల։ʹΑΓίʔυΛ͢Γସ

͑Δɼͱ͍ͬͨ߹ʹศརͰ͋Δɽ͔͠͠ɼͪ ΐͬ

ͱ໊ͨ͠લ͕ҙਤͤͣϚΫϩʹΑͬͯม͑ΒΕͯ

͠·͏͔͠Εͳ ʢ͍CPPʹ͓͚Δ unixͱ͔ʣͱ

͍͏Α͏ͳਂࠁͳ෭࡞༻͋ΔɽͦΕʹର͠ɼ͜

ͷΑ͏ʹɼϚΫϩͷ։ࣔ͞໌͕࢝ΕΔߏจɼϚ

Ϋϩ͕ແ͚ΕΤϥʔʹͳΔ͜ͱΛࣔࠦ͢Δͷ

ͷΑ͏ʹࢥΘΕΔͷͰɼͦͷΑ͏ͳ༷ͱ͍ͯ͠

Δɽʢ͜Εʹؔ͢Δܾఆ݁ہɼత࣍ୈͳͷ͔

͠Εͳ͍ʣ
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ͷҾ͕ಉ͔͡ҟͳΔ͔ɼʹΑͬͯల։݁ݸ2

ՌΛม͑ΔΑ͏ͳϚΫϩ ifelseΛఆٛͯ͠༻͢

ΔྫΛࣔ͢ɽ

{m55_define|ifelse|‘{$1|

{m55_define|$1|$4}

{m55_define|$2|$3}}’}{m55_dnl}

{ifelse|foo|foo|equal|not-equal}

{ifelse|foo|bar|equal|not-equal}

m55͔Βͷग़ྗҎԼͷΑ͏ʹͳΔɽ

equal

not-equal

ʰιϑτΣΞ࡞๏ Ͱɦࣔ͞Ε͍ͯΔखॱʹैͬ

͍ͯΔϓϩηοαͰɼ࣮͜ͷల։Ͱ͖ͳ

͍ *7ɽͳ͔ͥͱ͍͏ͱɼϚΫϩͷઌ಄ʹ͋ΔϚΫ

ϩ໊ʢ͔͠Εͳ͍ͷʣΛಡΈࠐΜͩ࣌Ͱɼ

ͦͷΑ͏ͳϚΫϩ͕ଘ͢ࡏΔ͔Ͳ͏͔ͷνΣοΫ

ͱͯ͠ϚΫϩͷల։݁ՌͦͷͷΛऔಘͯ͠͠·

͏ͷͰ͋Δɽ͜ͷٕ๏ͰɼͦΕʹҾ͖ଓ͘Ҿ

ʹ͋ΔϚΫϩఆٛʹΑͬͯɼͦͷల։݁ՌΛఆ

͍ٛͯ͠ΔΘ͚Ͱ͋Δ͔ΒɼͦΕͰ͏·͘ͳ͍ɽ

Ͱ͕͋ͬͨɼ༷͜ʑMacr055ͦͷΑ͏ͳݩ

ΕΛ͏·͘ѻ͑ΔΑ͏ʹ༷Λมͨ͠ߋɽ

M4Ͱ࣮ʹΑͬͯɼ͜ ͷٕ๏͕͏·͑͘ͳ

͍ͷ͋ΔΑ͏͕ͩʢGNU M4ͰͰ͖ͳ͔ͬ

ͨʣɼFreeBSDͷ/usr/bin/m4ʹ͋ΔM4Ͱɼ࣍

ͷΑ͏ʹμϛʔΛೖΕͯΕ͏·͍͘͘ɽ

define(‘eq’, ‘define($1, ‘‘dummy’’)$1(

define(‘$1’, ‘$3’)define(‘$2’, ‘$4’))’)dnl

eq(‘foo’, ‘foo’, ‘equal’, ‘not-equal’)

eq(‘foo’, ‘bar’, ‘equal’, ‘not-equal’)

ग़ྗ݁Ռಉ͡ͳͷͰলུ͢Δɽ

4.2 ٕ๏ (2) 1ܻͷͷࢉܭ

ετϨΠνʔͷ GPMͰͷղ๏͕͋Δ [4]ͷͰɼ

ͦΕ͕Macr055ͰͲͷΑ͏ʹͳΔͷ͔Λࣔ͢ɽ

ݶ੍ʹࣈΔจ͑ʹͷΑ͏ʹͳΔɽϚΫϩ໊࣍

ແ͍ͷͰɼ1 ͱ͔ -1 ͱ͍͏໊લ͕͍ͯ͑Δɽ

{m55_define|1+|‘{1|2|3|4|5|6|7|8|9|10|

{m55_define|1|$$$1}}’}{m55_dnl}

*7 ϚΫϩఆٛͷείʔϓͷ͋Δ͕ɼ͜͜ͰͦΕ
ʹ৮Εͳ͍ɽ

{m55_define|1-|‘{-1|0|1|2|3|4|5|6|7|8|

{m55_define|-1|$$$1}}’}{m55_dnl}

{m55_define|+|‘{$1|

{m55_define|$1|‘{1+|{+|{1-|$1}|$2}}’}

{m55_define|0|$2}}’}{m55_dnl}

{m55_define|-|‘{$2|

{m55_define|$2|‘{-|{1-|$1}|{1-|$2}}’}

{m55_define|0|$1}}’}{m55_dnl}

{m55_define|*|‘{$1|

{m55_define|$1|‘{+|{*|{1-|$1}|$2}|$2}’}

{m55_define|0|0}}’}{m55_dnl}

{m55_define|lt|‘{$1|

{m55_define|$1|‘{p|$1|$2|{m55_define|p|‘{lt|{1-|$1}|$2}’}}’}

{m55_define|-1|t}

{m55_define|$2|f}}’}{m55_dnl}

{m55_define|r|‘{{lt|$1|$2}|

{m55_define|t|$1}

{m55_define|f|‘{r|{-|$1|$2}|$2}’}}’}{m55_dnl}

͜ͷྫͰɼΫΥʔτʹΑΔΤεέʔϓͱҾ

ͷஔʹؔ͢Δৼ͕ GPMͱҧ͏Β͍͜͠ͱ

͕͖͋Β͔ʹͳͬͨɽMacr055ʢʹݶΒͣɼM4ͳ

Ͳ Software ToolsͷӨڹԼʹ͋ΔϚΫϩϓϩηο

αʣɼͲΕ͚ͩΫΥʔτֻ͕͔͍ͬͯΑ͏ͱɼ

ͦͷதʹ͋ΔҾͷஔߦͳͬͯ͠·͏ɽͦͷ

ͨΊɼ$ʹஔ͞ΕΔಛघஔύλʔϯͷ$$Λͬ

͍ͯΔɽ͜Εʹؔͯ͠Macr055Λม͢ߋΔͭ

Γʢࠓͷͱ͜Ζʣແ͍ɽͦͷଞͷ࿅शʹͭ

͍ͯɼ݁ՌΛϒϩάͰެ։͍ͯ͠Δ?ɽΤΠτΫ

Πʔϯʹ ͲΛཁͨ͠ɽ΄ؒ࣌3

5. ల

ਖ਼ͳͱ͜Ζػಈྗͱ͍ͬͨͰɼPython,

Ruby, Perlͱ͍ͬͨεΫϦϓςΟϯάޠݴ erb

ͷΑ͏ͳͦΕΒͷޠݴͷຒࠐΈςϯϓϨʔτγε

ςϜΛɼରԠ͍ͨ͠ʹԠͯͨͬ͡΄͏͕ྑ

͍Ͱ͋Ζ͏ɽ

ͦΕʹର͠ɼςΩετϚΫϩϓϩηοαɼM4

͕͋·ΓʹදతͰ͋ͬͨͨΊʹɼM4ͷߏจ͕

͏·͘దԠ͠ͳ͍Ͱ࠷ॳ͔ΒఘΊΒΕ͍ͯ

ͨɼͱ͍ͬͨ໘͕͋ͬͨͷͰͳ͍͔ͱ͏ࢥɽͦ

ͷͰ൚༻ςΩετϚΫϩɼ͍ʮϒϧʔΦʔ
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γϟϯʯͰͳ͍͔͠Εͳ͍͚Ͳɼڝ߹͕গͳ

͘·ͨैདྷলΈΒΕͳ͔ͬͨʮϒϧʔϙϯυʯ͙

Β͍ͷ͔͠Εͳ͍ɽ

·ͨM4ɼރΕ͍ͯΔπʔϧͰ͋Δ͕ɼAu-

totoolsͷΑ͏ʹ͍ͯ͠ࠅΔπʔϧ͋Δɽͳ͓

Autotools GNU M4Λ͏Α͏ࢦఆ͍ͯ͠Δɽ

ͦͷ GNU M4কདྷͷόʔδϣϯͷ͕ٴݴҎ

લΑΓυΩϡϝϯτͷ͋ͪͪ͜ʹݟΒΕΔͷͷɼ

ϦϙδτϦʹ͜͜ 2΄Ͳಈ͖͕ແ͍Α͏ʹݟ

͑Δɽ

6. ·ͱΊ

චऀ͕ઃܭɾ։ൃ͠ϝϯςφϯε͍ͯ͠Δจࣈ

ϕʔεͷςΩετϚΫϩϓϩηοαMacr055ͷઃ

ͱ࣮ʹ͍ͭͯհ͠ɼςΩετϚΫϩͷٕ๏ܭ

͕ϚΫϩϓϩηοαͷͪΐͬͱͨ͠ৼͷҧ͍ʹ

ӨڹΛड͚ΔྫͳͲʹ͍ͭͯٞͨ͠ɽطଘͷΑ

ΔπʔϧʢM4ʣʹͱΒΘΕͣɼ͍ͯͬ·͘

༷Λݕ౼͢Δඞཁͱ͍ͬͨ͜ͱࣔͤͨͱ͏ࢥɽ

ݙจߟࢀ
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