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ʹ͍ͭͯ঺հ͠ɼςΩετϚΫϩͷٕ๏ͱͱ΋ʹɼͦΕΒͷٕ๏ʹؔ͢܎ΔϚΫϩϓϩηο

αͷ༷࢓ʹؔ͢Δݕ౼ʹ͍ͭͯड़΂Δɽͨͱ͑͹ɼ৚݅෇͖ల։ͳͲҰݟͰ͸ॲཧܥ಺ଂͰ

ͳ͚Ε͹࣮ݱͰ͖ͳͦ͞͏ͳػೳʹ͍ͭͯɼϚΫϩॲཧܥͷҰࡉࠣݟͳ༷࢓ͷҧ͍ʹΑΓɼ
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Toolsʢh ιϑτ΢ΣΞ࡞๏ ʣɦͰ঺հ͞Ε͍ͯΔίʔυͷ··ͷखॱͰ͸μϝͳ఺͕͋ͬͨ

ͨΊ༷࢓Λม͍ͯ͠ߋΔɽޙͰ֬ೝͨ͠ͱ͜Ζɼஶ໊ͳM4Ͱ΋චऀʹΑΔ΋ͷͱಉ͡Α͏

ͳ༷࢓ͱͳ͍ͬͯͨʣɽͦͷͨΊɼࠣࡉͳ༷࢓Ͱ΋ʮྑ͍ઃܭʯΛ٧ΊͯΏ͘ඞཁΛͯ͡ײ

͍Δɽ

ΩʔϫʔυɿจࣈϕʔεϚΫϩϓϩηοαɼAWK

1. ͸͡Ίʹ

චऀ͸ 3೥΄Ͳલ͔ΒɼจࣈϕʔεͷςΩετ

ϚΫϩϓϩηοαMacr055ʢm55ʣΛެ։͠ɼϝϯ

ςφϯε͍ͯ͠Δɽ౰ॳʢެ։Ҏલʣ͸ஶ໊ͳϓϩ

ηοαͰ͋ΔM4Λߟࢀʹɼఆ൪ॻͰ͋Δh ιϑτ

΢ΣΞ࡞๏ ʢɦͷɼୈ 8ষʣʹ঺հ͞Ε͍ͯΔ௨Γ

ͷखॱʹΑΔϚΫϩॲཧΛ΄΅ͦͷ··ɼϓϩά

ϥϛϯάޠݴΛ RATFOR͔Β AWKʹॻ͖͑׵

ͨΑ͏ͳ΋ͷͰ͋ͬͨɽ͔ͦ͠͠ͷޙ A General

Purpose Macrogenerator (C. Strachey)[1]ΛಡΈɼ

·ͨҰࡢ೥ͷ౰γϯϙδ΢ϜͰͷൃදʮGPMͱ

ͦͷϓϩάϥϜʯͱҾ͖ଓ͘ϒϩάࣄهʹ͋ͬͨɼ

ଟ͘ͷϚΫϩϓϩηοα͚޲࿅श໰୊Ͱಈ֬࡞ೝ

Λͨͬ͜ߦͱʹΑΓɼ࣮૷ɾϚΫϩϓϩηοαͱ

ͯ͠ͷ༷࢓ͱ΋ʹચ࿅͞Εͨͱ͍ͯ͑ߟΔɽ

ҎԼɼ·ͣςΩετϚΫϩϓϩηοαͷ෼ྨʹ

͍ͭͯઆ໌͠ʢಛʹɼϓϩάϥϚ͕࠷΋ྑ͘஌ͬ

a) ksmakoto@dd.iij4u.or.jp

͍ͯΔ CϓϦϓϩηοαͱ͸ॏཁͳҧ͍͕͋Δʣɼ

ʹ࣍ AWKޠݴʹΑΔMacr055ͷ۩ମతͳ࣮૷Λ

આ໌͢Δɽͦͷޙʹɼ৚݅෇͖ల։౳Λ୊ࡐʹɼϚ

ΫϩϓϩηοαͷͲͷΑ͏ͳ༷࢓ͷҧ͍͕ɼϚΫ

ϩͷٕ๏ʹӨ͢ڹΔͷ͔Λٞ࿦͢Δɽޙ࠷ʹɼϚ

Ϋϩϓϩηοαͷޙࠓͷల๬Λड़΂Δɽ

2. ϚΫϩϓϩηοαͷ෼ྨ

ʮϚΫϩʯͱ͍͏͕ޠҰൠతͳޠͰ͋Δ͜ͱ΋

͋Γɼιϑτ΢ΣΞʹؔ͢Δจ຺Ͱ΋ଟ͘ͷ৔߹

ʹϚΫϩͱ͍͏࢖͕ޠΘΕΔ͜ͱ͔Βɼޡં࣌ղ

΋ݟΒΕΔͷͰɼ͍͢͜͠޿෼ྨ͔ΒͯݟΏ͘ɽ

• ϚΫϩޠݴ: ΞϓϦέʔγϣϯιϑτͷ੍ޚ

εΫϦϓτɼ4GL΍ۙ೥Ͱ͸ DSLͷྨͳͲɼ

໨తʹಛԽͨ͠ʮϓϩάϥϛϯάޠݴΑΓૈ

ཻ౓ͷʢϚΫϩͳʣʯهड़Λ͢Δޠݴ

• ΩʔϘʔυϚΫϩ౳ͷྨ: ͜Ε͸ʢϢʔβ͕

৮ΕΔΑ͏ͳʣޠݴ͸ͨ࣋ͳ͍͜ͱ΋͋Δ

• ม׵γεςϜͱͯ͠ͷϚΫϩ: ͜͜Ͱٞ࿦͢
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ΔςΩετϑΟϧλ΍ɼLispͷϚΫϩͳͲ

ͷΑ࣍γεςϜͱͯ͠ͷϚΫϩ͸ɼ׵ͷมޙ࠷

͏ʹ෼ྨͰ͖Δɽ

• ςΩετҎ֎ͷϚΫϩ: LispͷϚΫϩʢ Sࣜ

ˠ Sࣜ ʣɼͳͲ

• ςΩετϚΫϩ :(ɾϓϩηοαޠݴ) ςΩετ

ʢϑΝΠϧ΍ετϦʔϜʣΛೖྗͱͯ͠ɼͦΕ

ʹԿΒ͔ͷม׵Λ΄Ͳ͜͠ɼςΩετΛग़ྗ

͢ΔςΩετϑΟϧλͱ࣮ͯ͠૷͞ΕΔɽM4

΍ CϓϦϓϩηοαͳͲ

ҎԼɼຊߘͰ͸ʮςΩετϚΫϩʯͷΈ͕ٞ࿦

ͷର৅Ͱ͋Δɽ

ͦͯ͠ɼ͋·Γ஌ΒΕ͍ͯͳ͍͕ɼςΩετϚ

Ϋϩʹ͸ҎԼͷ 2छྨͷ෼ྨ͕͋Δɽ

• τʔΫϯϕʔε: CϓϦϓϩηοα

• จࣈϕʔε: M4ʢʮςΩετϕʔεʯͱ΋ *1ʣ

CϓϦϓϩηοαʢҎԼCPPʣ͸ɼϓϦϓϩηο

αɾτʔΫϯͱ͍͏༻ޠ΋͋ΔΑ͏ʹʢ͋Δఔ౓

͸ίϯύΠϥຊମͷ lexͱͷҧ͍Λ໌ࣔ͢ΔͨΊ

ͷ͕ͩޠʣɼೖྗ͸·ͣτʔΫϯʹ͞Εɼม׵ॲ

ཧຊମ͸τʔΫϯྻΛ૬खʹม׵Λ͓͜ͳ͏ɽͳ

͓ͦΕ͚ͩͰͳ͘ɼίϝϯτΞ΢τ͕ޮ͘͜ͱ΍

จྻࣈϦςϥϧ΁ͷରԠͳͲΛͯݟ΋Θ͔ΔΑ͏

ʹɼCPPͷ༷࢓͸ʮϓϦϓϩηε͠ͳͯ͘΋ɼݟ

ͨ໨͕ CޠݴͷΑ͏Ͱ͋ΔʯೖྗΛલఏͱ͍ͯ͠

ΔɽʢΞηϯϒϦޠݴͷʣιʔεϑΝΠϧͷ֦ுࢠ

͕ɼখจࣈͰͳ͘େจࣈͷ.Sͷ৔߹ʹ͸ίϯύΠ

ϥυϥΠό͸ CPPΛ௨͢ͳͲɼ໨త֎࢖༻ *2 ͸

͠͹͠͹ݟΒΕΔɽ͔͠͠ɼlexical syntaxతʹ C

ͱҧ͏Α͏ͳೖྗΛޠݴ CPPʹॲཧͤ͞Δ͜ͱ

ʹ͸མͱ͕݀͋͠Δʢৄࡉ͸ʮߴ඼࣭ͷ CϓϦϓ

ϩηοα mcppʯ[3]ː 6.2.1ʣɽ

ҰํͷจࣈϕʔεϚΫϩ͸ɼม׵ॲཧຊମ͕௚

઀ʹจࣈΛ૬खʹ͢ΔɽจࣈϕʔεΒ͕͠͞ݱΕ

*1 จݙʮߴ඼࣭ͷ C ϓϦϓϩηοα mcppʯதͰ΋දه
༳Ε͕͋Δɽଞʹ΋ʮΩϟϥΫλϕʔεʯʮετϦϯά
ϕʔεʯʮจྻࣈϕʔεʯͳͲͷද͕͋ݱΓ͑ͦ͏Ͱ͋
Δʢ࣮ࡍʹ GoogleʹΑΔӳޠͷ݁ࡧݕՌͰ͸͜ͷ࿩୊
ʹؔͯ͠ɼcharacter-based, string-based, text-based
ͷɼ͍ͣΕͷදݱ΋ݟΒΕΔʣɽ

*2 ϨϯνΛϋϯϚʔ୅ΘΓʹ͏࢖ͳͲɼҎલ͸ʮϥΠϑ
ϋοΫʯతʹߦʹָؾΘΕͨʮ޻۩ͷ໨త֎࢖༻ʯͰ͋
Δ͕ɼۙ೥Ͱ͸ػց޻৔ͳͲͰ͸͘͠ݫռΊΒΕΔΑ
͏ʹͳ͍ͬͯΔɽ

Δྫͱͯ͠͸ʮϚΫϩʹల։͞ΕΔϚΫϩʯͷΑ͏

ͳɼֻ͚ݟͰ͸ؼ࠶తʹల։͕ߦΘΕΔΑ͏ͳॲ

ཧΛɼϚΫϩΛల։ͨ݁͠Ռ͕͔͋ͨ΋ೖྗʹଘ

΋ͷͰ͋Δ͔ͷΑ͏ʹԡ͠໭͢ʮϓογϡɾͨ͠ࡏ

όοΫʯ*3 ʹతؼ࠶ΒΕΔɽ͜ΕʹΑΓɼ͛ڍ͕

ΘΕΔɽ͜͜Ͱɼߦฦ͠Ͱ܁Δॲཧ͕୯ͳΔ͑ݟ

ϓογϡɾόοΫʹΑΔʢͱϞσϧԽ͢ΔͱɼΘ

͔Γ΍͘͢୯७Ͱ͋ΔʣM4Ͱͷݱ৅Λࣔ͢ɽ

M4͸࣍ͷΑ͏ͳೖྗʹର͠ɼ

changequote(‘[’, ‘]’)dnl

define([foo], [bar])dnl

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

foo()baz

ͷΑ͏ʹग़ྗ͢Δɽ࣍

quuz

ೖྗதʹ͋Δʮfoo()ʯ͕ʮbarʯʹஔ͖͑׵Β

ΕɼͦΕ͕ೖྗʹϓογϡɾόοΫ͞Εͯɼͦ͜

͔Βଓ͖ͷॲཧ͕࢝·ΔͷͰɼʮbarbazʯͱͳͬͯ

ผͷϚΫϩల։͕͍͖ͯىΔɽ

τʔΫϯϕʔεͰॲཧ͢Δʹ͸ɼCPPͷΑ͏ʹ

ԿΒ͔ͷ໨త͕͋ͬͯɼͦͷ໨తʹΑΓτʔΫϯ

͕ϨΩγΧϧʹ໌֬Ͱͳ͚Ε͹ͳΒͳ͍ɽ͜ͷ͜

ͱ͔Βʮ൚༻ʯͷϚΫϩϓϩηοα͸ɼจࣈϕʔ

εͰ͋Δ͔ɼτʔΫϯϕʔεͰ͋Ε͹ *4ɼτʔΫ

ϯͷϨΩγΧϧͳఆ͕ٛϓϩάϥϚϒϧͰͳ͚Ε

͹ͳΒͳ͍ɼͱ͑ݴΔɽ*5

ͳ͓ɼCPP͕ࡏݱͷΑ͏ͳ༷࢓ʹ໌֬Խ͞Εͨ

ͷ͸ Cޠݴͷඪ४Խͷ࣌Ͱ͋ΓɼҎલͷ࣮૷͸จ

ΓͰ͋ͬͨʢͦͷͨΊɼCίϯύΠϥدϕʔεࣈ

*3 ʰιϑτ΢ΣΞ࡞๏ʱͰ͸ͦ͏ݺΜͰ͍Δɽ
*4 ίϚϯυϥΠϯҾ਺΍ઃఆϑΝΠϧ౳ɼ͋Δ͍͸ʢՍ
ۭͷϚΫϩޠݴͰ͋Δ͕ʣ
deftoken(/[A-Z a-z][0-9A-Z a-z]*/)
ͱ͍ͬͨΑ͏ʹͯ͠ɽ

*5 ಉ༷ͳ఺ͰɼϚΫϩॲཧͷຊ࣭Ͱ͸ͳ࣮͘૷ͷৄࡉͰ
͸͋Δ͕ɼ࣮༻্͸ॏཁͳ఺ͱͯ͠ɼϚΫϩͷҾ਺ͷ
۠੾ΓจࣈͳͲͱ͍ͬͨ΋ͷ΋ɼ൚༻Ͱ͋ΔͨΊʹ͸
ʢཧ૝తʹ͸શͯʣϓϩάϥϚϒϧͰ͋Δඞཁ͕͋Δɽ
Macr055 Ͱ͸ɼҰ෦ʹ಴஌ͷΑ͏ͳ༷࢓΋͋Δ͕ʢจ
Δɼ౳ʣɼͰ͖ͤͨ࣋ҙຯΛʹࣈͷจޙίʔυॱͰલࣈ
ΔݶΓϓϩάϥϚϒϧʹ࣮૷͍ͯ͠Δɽ͜Ε͸࣮૷ͷ
ιʔείʔυΛݟΔͱॲཧͷৼΓ෼͚ͷ൑ఆͳͲͷ෦
෼ʹ͸ɼ͍ΘΏΔʮϚδοΫφϯόʔʯతͳจྻࣈϦ
ςϥϧͳͲ͕ݱΕͯ͸ͳΒͣɼͦͷΑ͏ͳ৔ॴ͸ඞͣɼ
૊ࠐΈϚΫϩ౳ʹΑͬͯϢʔβ͔ΒมߋՄೳͳάϩʔ
όϧม਺Ͱͳ͚Ε͹ͳΒͳ͍ɼͱ͍͏͜ͱΛҙຯ͢Δɽ
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ͱผʹैདྷͷ CPP͕͋ΔγεςϜ΍ɼ׵ޓϞʔυ

Λͭ࣋ CPP͕͋Δ͚ͩͰͳ͘ɼ༷࢓ʹ΋໊͕͋࢒

Δ [3]ʣɽҰํͷM4΋ʢ༻్ͱͯ͠ CPPΛ͘ڧ૝

ఆ͍ͯͨͨ͠Ί͔ʁʣϚΫϩ໊ͷࣝผ΍Ҿ਺ʹ͓

͚ΔۭനͷແࢹͳͲɼτʔΫϯϕʔε෩ͷॴ͕͋

ΔɽطଘͷϚΫϩॲཧܥʹ͍ͭͯͷٞ࿦͸͜͜·

Ͱͱ͢Δɽ

3. Macr055ͷઃܭͱ࣮૷

3.1 શମͷղઆ

·ͣMacr055ͱ͍͏໊લʹ͍ͭͯઆ໌͢ΔɽM4

ʢ͓ΑͼM3ʣͱ͍͏طଘͷஶ໊ͳॲཧ͕͋ܥΔ͜

ͱ͔ΒɼM5ͱ͍͏ུশʹͳΔ໊લͳͲΛ౰ॳ͸ߟ

͍͑ͯͨɽ͔͠͠ݻ͕༷࢓·Δʹै͍ɼM4ͷ௚઀

ͷ୅ସʹ͸ͳΒͳ͍Α͏ͳ΋ͷʹͳͬͨͨΊɼগ

͠ҧ͏໊લͱͯ͠ίϚϯυ໊͕ m55ʹͳΔͱ͍͏

͜ͱ͔ΒɼʮMacrossʯ[6]Λ leetදه *6 ෩ʹ೧ͬ

໊ͨલͱͨ͠ɽ

AWKʢNew AWK, nawkʣͰ࣮૷͓ͯ͠Γɼ෼

ྔ͸ 2016 ೥຤ͷ࣌఺Ͱ 500 ΐͬͱͰ͋Δɽͪߦ

GNU AWKʢgawkʣͷ֦ுͳͲ͸͍ͯͬ࢖ͳ͍Ұ

ํɼϢʔβఆٛؔ਺ͳͲ New AWKͷػೳ͸ੵۃ

తʹ͍ͯͬ࢖ΔɽM4ͷ૊ࠐΈϚΫϩ evalʹ૬౰

͢Δࢉज़ࣜධՁͷػೳ͕͋Δ͕ɼbcίϚϯυʹͦ

ͷ··౤͛ͯड͚औΔ͚ͩͱ͍͏࣮૷ʹͯ͋͠Δɽ

ͦ͏͍ͬͨʮେ෺ʯʢࡏݱͷن໛ʹର͢Δ૬ରͱ͠

ͯʣʹ͍ͭͯ͸ޙࠓ΋ՄೳͳݶΓಉ༷ʹ͢Δͭ΋

ΓͰ͋Δɽ

จࣈϕʔεͷϚΫϩϓϩηοαͷڭՊॻతͳઃ

͸ɼhྫܭ ιϑτ΢ΣΞ࡞๏ʱͷୈ 8ষͰৄղ͞Ε

͍ͯΔɽجຊతʹ͸ͦΕʹԊͬͨઃܭͱ࣮ͯ͠૷

ͨ͠ɽ·ͣɼAWKಛ༗ͷ͍͔ͭ͘ͷϊ΢ϋ΢͕

͋ΔͷͰͦΕΛ঺հ͢Δɽ

(1) ҰൠʹʮϞδϡʔϧʯͳͲͱݺ͹ΕΔΑ͏ͳɼ

໊લۭؒΛ෼཭͢Δػೳ͕ AWKʹ͸ແ͍: ·ͣ

άϩʔόϧม਺ͷ෼཭͕໰୊Ͱ͋Γɼೖग़ྗͷϨ

ΠϠԽΛඈͼӽ͑ͯؔ਺ΛݺΜͰ͍ͳ͍͔ͳͲɼ

େ͖ͳϓϩάϥϜͰ͸ؔ਺΋໰୊Ͱ͋ΔɽػೳΛ

෼཭͢Δͱಉ࣌ʹ໊લΛ෇͚ɼͦΕΛϓϨϑΟο

*6 leetΛ 1337ͱ͢ΔͳͲɼΞϧϑΝϕοτ͔Βܗঢ়ͷࣅ
ͨ਺ࣈ΁ͷஔ͖͑׵ɽ

Ϋεͱͯ͠෇͚Δ͜ͱͰٖࣅతͳ໊લۭؒͱͨ͠ɽ

(2) ϩʔΧϧม਺͕ແ͍: AWK͸࣮Ҿ਺ͷ਺͕Ծ

Ҿ਺ͱಉ͔͡νΣοΫ͠ͳ͍ͷͰɼʮ༨෼ͳԾҾ

਺ʯͱͯ͠ϩʔΧϧม਺ʹ૬౰͢Δ΋ͷΛએ͢ݴ

Δɽ͜Ε͸ AWKͰ͸ҰൠతͰ͋Δɽ

(3)αϒϓϩηεͱͷ૒ํ޲௨৴͕Ͱ͖ͳ͍: bcί

ϚϯυʹࢉܭΛͤͯ݁͞ՌΛಘΔํ๏ͱͯ͠ɼຖճ

ίϚϯυͱ࣮ͯ͢͠ߦΔํ๏ͱɼύΠϓͰඪ४ೖ

ग़ྗ͔Β΍ΓͱΓ͢Δํ๏͕͋ΔɽUnix͸ɼϓϩ

ηεͷੜ੒ͱऴ͕ྃൺֱతॏ͍γεςϜͰ͋Δ͔

Βɼࢉज़ࢉܭ͸ϕϯνϚʔΫ౳Ͱଟ༻͢Δ͠ऀޙ

Λબͼ͍͕ͨɼඪ४తͳ AWKͰ͸ෆՄೳͰ͋Δɽ

ͦͷͨΊ໊લ෇͖ύΠϓΛεΫϦϓτͷ֎Ͱ࡞੒

͠ɼͦ ΕΛܦ༝͍ͯ͠Δɽͳ͓GNU AWKͰ͸֦

ு͞Ε͍ͯͯɼ|&ͱ͍͏ه߸ʹΑΔύΠϓͰՄೳ

Ͱ͋ΔʢϚχϡΞϧͷ Two-Way Communications

with Another Processͱ͍͏અʹ͋Δʣɽ

(4) ෳ߹ܕʢσʔλߏ଄ʣ͕࿈૝഑ྻʢmapʣ͔͠

ͳ͘ɼͦΕΛೖࢠʹ΋Ͱ͖ͳ͍: ϚΫϩϓϩηο

αͰ͸ඞཁͳσʔλߏ଄͸ڥ؀ϑϨʔϜఔ౓ͳͲ

ͳͷͰͦΜͳʹۤ࿑͠ͳ͍͕ɼͱʹ͔͘ͳΜͱ͔

ͯ͠Ϛοϓ͢Δ͔͠ͳ͍ɽ

(5) ΤϥʔϋϯυϦϯά: ͦ͜·Ͱ໰୊ʹͳΔΑ͏

ͩͱఘΊͯ Python౳ʹ੾Γ͑׵Δ΂͖͔ʁ

͜͜Ͱ༻ޠʮ΢ΥʔχϯάɾΩϟϥΫλʯʹͭ

͍ͯઆ໌͢ΔɽετϨΠνʔ͕༻͍ͨϑϨʔζ [1]

ͰɼೖྗʹͦͷΑ͏ͳจ͕ࣈଘͨ͠ࡏΒɼ୯ʹૉ

௨ͯ͠͠ग़ྗ͢ΔͷͰ͸ͳ͘ɼԿΒ͔ͷϚΫϩల

։ॲཧʹؔ͢܎ΔରԠ͕ඞཁͳʮཁ஫ҙʯͳจࣈɼ

ͱ͍͏ҙຯͱࢥΘΕΔɽϚΫϩͷ։࢝ɾऴྃɼ࣮

Ҿ਺ͷ۠੾ͳͲͰ͋ΔɽϚΫϩ಺Ͱͳ͍ͷʹϚΫ

ϩऴྃจ͕ͨͬ͋ࣈɼͱ͍ͬͨ৔߹ʹͲ͏ѻ͏΂

͖͔ɼͱ͍ͬͨ͜ͱΛྀ͢ߟΔͱɼจ຺ʹґଘ͢

Δ΋ͷͱ͑ߟΒΕΔ͔΋͠Εͳ͍ɽMacr055Ͱ͸ɼ

ϚΫϩ֎ͷϚΫϩऴྃจࣈͳͲ͸୯ʹແͦͯ͠ࢹ

ͷ··ग़ྗ͍ͯ͠Δɽ

ίʔυͷઆ໌ʹೖΔલʹɼจࣈϕʔεʹΑΔϚ

Ϋϩల։ͷ͓͓·͔ͳྲྀΕΛઆ໌͢ΔɽϚΫϩϓ

ϩηοα͸ɼϚΫϩ֎Ͱ͸୯ʹૉ௨͠ͷςΩετ

ϑΟϧλͱͯ͠ಈ͢࡞ΔɽϚΫϩ಺Ͱ͸ɼग़ྗ͸ͦ

ͷ··ग़ྗ͞Εͣɼ಺෦ͷόοϑΝʹอଘ͞ΕΔɽ
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ͦͯ͠ɼҾ਺ͷ۠੾จݱ͕ࣈΕΔ౓ʹ args[i]ͷ

Α͏ͳ൪߸ͰऔΓग़͢͜ͱͷͰ͖Δ࿈૝഑ྻʹอ

ଘ͢ΔɽϚΫϩऴྃͷจݱ͕ࣈΕͨΒɼargs[0]

ʹ͋Δʢ͸ͣͷʣϚΫϩ໊ʹ΋ͱ͍ͮͯɼͦͷϚ

Ϋϩʹఆٛ͞Ε͍ͯΔల։ʹैͬͯҾ਺ͷஔ׵ͳ

ͲΛͯͬߦల։͠ɼϓογϡɾόοΫ͢Δɽ

ଓ͍ͯɼιʔείʔυͷߦ൪߸Λࣔ͠ͳ͕Β௥ͬ

ͯΏ͘ʢιʔείʔυ͸ GitHubͰެ։͍ͯ͠Δ

ͷͰɼͪ͜Βͷࢴ໘Ͱ͸ׂѪ͢Δʣɽ

ϝΠϯϧʔϓ͸ ໨ͷߦ67 for (;;) {͔Βɼ133

໨ͷ}·ͰͰ͋Δɽೖྗͱͯ͠ߦ 1 จࣈ΋ಡΊͳ

͔ͬͨ৔߹ɼ131ߦ໨ͷ breakͰϝΠϯϧʔϓ͔

Β୤ग़͢ΔɽϝΠϯϧʔϓ͔Βͷ୤ग़࣌ʹɼʮϚΫ

ϩͷதʹ͍ΔʯΑ͏Ͱ͋Ε͹Τϥʔͱͯ͠ҟৗऴ

ྃͱ͠ɼͦ͏Ͱͳ͚Ε͹ਖ਼ৗऴྃ͢Δɽଞʹҟৗ

ऴྃͱͯ͠͸ɼϚΫϩॲཧΛճආ͢ΔΤεέʔϓ

Ͱ͋ΔΫ΢Υʔτ΍ίϝϯτதͰೖྗ͕ਚ͖ͨɼ

ͱ͍͏৔߹΍ɼϚΫϩల։ʹؔ͢܎ΔҟৗͳͲ͕

͋Δɽ

ϝΠϯϧʔϓ಺ͷίʔυΛͯݟΏ͘ɽ·ͣ࠷ॳ

ʹɼ഑ྻͷΩʔʹ΢ΥʔχϯάɾΩϟϥΫλΛೖΕ

ΔॳظԽΛ͍ͯ͠Δɽ͜Ε͸ɼʮೖྗͷɼࠓಡΜͰ

ΔҐஔͷઌ಄͕͜ΕΒͷจࣈͰ͋ͬͨΒɼͦΕΛ

ฦͤʯͱ͍͏ؔ਺ m55_input_getʹ౉ͨ͢Ίͷ΋

ͷͰɼϧʔϓͷઌ಄Ͱຖճ࡞Γ௚͍ͯ͠Δͷ͸ɼ૊

Εͨ৔߹ʹରԠ͢ΔͨΊͰ͋Δɽ͞ߋϚΫϩͰมࠐ

໨͔Βߦॳͷɼ77࠷ ໨·Ͱͷߦ103 ifจ͸ɼϚ

Ϋϩͷ։࢝ͱΫ΢Υʔτͷ։࢝ͷ΢Υʔχϯάɾ

ΩϟϥΫλ΁ͷରԠͰ͋ΔɽϚΫϩͷ։࢝Ͱ͸ɼ

ʹڥ؀ enter ͢Δؔ਺ΛݺΜͰɼڥ؀ʹ৽͍͠ϑ

ϨʔϜΛ࡞ΔɽϑϨʔϜ಺ʹ͸ɼϚΫϩ΁ͷҾ਺

ʢϚΫϩࣗ਎ͷ໊લ΋ɼ0൪໨ͷҾ਺ͱͯ͠ಉ༷ʹ

ѻΘΕΔʣ͕ɼ۠੾͕ݱΕΔ͝ͱʹอଘ͞ΕΔɽ

Ϋ΢Υʔτͷ΄͏ͷॲཧͰ͸ɼʮΫ΢Υʔτ͸ω

ετ͢ΔʯʮΫ΢Υʔτ಺͸͋ΒΏΔ΋ͷΛͦͷ·

·௨͢ʯͱ͍͏༷࢓Ͱ͋ΔͨΊɼ಺෦Ͱϧʔϓ͠

ͯɼରԠ͢ΔʮΫ΢Υʔτͷऴྃʯ͕ݱΕΔ·Ͱ

ೖྗΛಡΜͰͦͷ··ग़ྗ͍ͯ͠Δɽ

ଓ͍ͯ ໨͔Βߦ104 ໨ͷߦ111 ifจ͸ɼϚΫϩ

தͰͷॲཧͱͳ͍ͬͯΔɽϚΫϩதͰ͸ɼҾ਺ͷ

۠੾ͱϚΫϩऴྃͷ΢ΥʔχϯάɾΩϟϥΫλʹ

ରԠͨ͠ॲཧ͕ඞཁͰ͋Δɽ۠੾ͷจݱ͕ࣈΕͨ

Βͦ͜·ͰΛҾ਺ͱͯ͠อଘ͢ΔɽϚΫϩऴྃͷ

จݱ͕ࣈΕͨΒɼϚΫϩΛల։͠ɼϑϨʔϜΛͻ

ͱͭ৞Ήɽ

ϝ Π ϯ ʹ ଓ ͍ ͯ 142 ߦ ໨ ͔ Β ͋ Δ

m55 leave expand ͕ɼϚΫϩల։Λ͓͜ͳ

͏ؔ਺Ͱ͋Δɽલ൒͸ɼAWKͰ͸ϓϥάΠϯత

ͳ΋ͷΛ࣮૷͢Δํ๏͕ແ͍ͨΊʹɼ૊ࠐϚΫϩ

ʹؔ͢Δॲཧ΁ͷ෼͕ذཏྻͯ͋͠Δɽޙ൒͕Ϛ

Ϋϩల։ͷຊମͰɼίʔυͷ෼ྔͱͯ͠͸Ҿ਺ల

։ͷಛघͳ৔߹ʢҾ਺Λ࿈݁ͯ͠ల։ɼҾ਺ͷݸ

਺΁ͷల։ʣͳͲ΁ͷରԠ͕΄ͱΜͲͰ͋Δɽ

Γ͸΄ͱΜͲ͕ϋ΢εΩʔϐϯάతͳؔ਺Ͱ࢒

͋Δɽ෼ׂΛపఈ͍ͯ͠ΔͷͰɼݟ௨͠͸গʑѱ

͍͔΋͠Εͳ͍ɽ

3.2 ૊ࠐϚΫϩͷ௥Ճํ๏

ଓ͍ͯɼϢʔβͷ࣮༻ͷ؍఺͔Β͸ඞཁੑ͕ߴ

͍Ͱ͋Ζ͏ɼ૊ࠐϚΫϩͷ௥Ճํ๏Λઆ໌͢Δ͜

ͱͰɼMacr055ͷίʔυΛϛΫϩͳ؍఺͔Βͯݟ

Ώ͘ɽ

2016೥ 1݄ʹɼ૊ࠐͷ ifelseϚΫϩΛ࡟আͨ͠

ͷͰɼͦͷࡍͷࠩٯ෼ͷύονΛॱ൪ʹࣔͯ͠Ώ

͘ɽʢ˞ίϛοτͷ౎߹Ͱଞͷࠩ෼ͱҰॹʹͳͬͯ

͍ͨͷͰͦΕΛআ͍ͯ͋Δɽ·ͨɼϨΠΞ΢τͷ

౎߹ͰεϖʔγϯάͳͲ΋ฤूͯ͋͠Δʣ

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"

λάͷΑ͏ͳ΋ͷΛܾΊ͓ͯ͘ɽϚΫϩϓϩ
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ηοαͷ࣮૷Ͱɼ͜ͷΑ͏ͳ΋ͷ͕ઈରʹඞཁͱ

͍͏Θ͚Ͱ΋ͳ͍͕ɼh ιϑτ΢ΣΞ࡞๏ʱͰͷख

๏ʹ฿ͬͨɽϢχʔΫͰ͋Δ͜ͱͱɼઌ಄ͷ 1จ

നʢਖ਼֬ʹ͸ۭ͕ࣈ M55 USRTYPEͱ͍͏άϩʔό

ϧม਺ͰܾΊ͍ͯΔʣͰ͸ͳ͍͜ͱɼͱ͍͏੍ݶ

͕͋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

ղܾ͞ΕΔΑ͏ͳΤϯτϦΛ௥Ճ͢Δɽ

@@ -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) {

ϚΫϩ໊Λղܾͨ݁͠Ռ͕લड़ͷλάͰ͋Ε͹ɼ

ରԠ͢ΔॲཧΛ͢ΔΑ͏ɼৼΓ෼͚ʹ௥Ճ͢Δɽ

͘͝୹͚Ε͹௚઀ॻ͍ͯ͠·ͬͯ΋Α͍͔΋͠Ε

ͳ͍͕ɼҰൠʹผͷؔ਺ʹͨ͠΄͏͕ແ೉ͩΖ͏ɽ

@@ -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

ಉ༷ͷ༷࢓Ͱ͋Δɽ

4. ϚΫϩͷٕ๏ͱϓϩηοαͷ༷࢓

4.1 ٕ๏ (1) if

Macr055ͷߏจ͸ɼσϑΥϧτͰ͸࣍ͷΑ͏ͳ

΋ͷʹͳ͍ͬͯΔɽ

{macroname|arg1|arg2|arg3}

ۭനྨͳͲͷಛผѻ͍౳΋Ұ੾ແ͍ɽCϓϦϓ

ϩηοα΍M4ͷɼ໊ લΛجʹͦͷ໊લͷϚΫϩ͕

ແ͚Ε͹ͦͷ··ͱ͢Δͱ͍͏༷࢓͸ɼCޠݴͷ

ιʔείʔυͳͲͰؔ਺໊Λͦͷ··ϚΫϩ໊ͱ

ͯ͠ఆٛͯ͠ɼϚΫϩల։ʹΑΓίʔυΛ͢Γସ

͑Δɼͱ͍ͬͨ৔߹ʹศརͰ͋Δɽ͔͠͠ɼͪ ΐͬ

ͱ໊ͨ͠લ͕ҙਤͤͣϚΫϩʹΑͬͯม͑ΒΕͯ

͠·͏͔΋͠Εͳ ʢ͍CPPʹ͓͚Δ unixͱ͔ʣͱ

͍͏Α͏ͳਂࠁͳ෭࡞༻΋͋ΔɽͦΕʹର͠ɼ͜

ͷΑ͏ʹɼϚΫϩͷ։ࣔ͞໌͕࢝ΕΔߏจ͸ɼϚ

Ϋϩ͕ແ͚Ε͹ΤϥʔʹͳΔ͜ͱΛࣔࠦ͢Δ΋ͷ

ͷΑ͏ʹࢥΘΕΔͷͰɼͦͷΑ͏ͳ༷࢓ͱ͍ͯ͠

Δɽʢ͜Εʹؔ͢Δܾఆ͸݁ہɼ໨త࣍ୈͳͷ͔΋

͠Εͳ͍ʣ
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ͷҾ਺͕ಉ͔͡ҟͳΔ͔ɼʹΑͬͯల։݁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}

m55͔Βͷग़ྗ͸ҎԼͷΑ͏ʹͳΔɽ

equal

not-equal

ʰιϑτ΢ΣΞ࡞๏ Ͱɦࣔ͞Ε͍ͯΔखॱʹैͬ

͍ͯΔϓϩηοαͰ͸ɼ࣮͸͜ͷల։͸Ͱ͖ͳ

͍ *7ɽͳ͔ͥͱ͍͏ͱɼϚΫϩͷઌ಄ʹ͋ΔϚΫ

ϩ໊ʢ͔΋͠Εͳ͍΋ͷʣΛಡΈࠐΜͩ࣌఺Ͱɼ

ͦͷΑ͏ͳϚΫϩ͕ଘ͢ࡏΔ͔Ͳ͏͔ͷνΣοΫ

ͱͯ͠ϚΫϩͷల։݁Ռͦͷ΋ͷΛऔಘͯ͠͠·

͏ͷͰ͋Δɽ͜ͷٕ๏Ͱ͸ɼͦΕʹҾ͖ଓ͘Ҿ਺

಺ʹ͋ΔϚΫϩఆٛʹΑͬͯɼͦͷల։݁ՌΛఆ

͍ٛͯ͠ΔΘ͚Ͱ͋Δ͔ΒɼͦΕͰ͸͏·͘ͳ͍ɽ

Ͱ͕͋ͬͨɼ༷͜࢓ʑ͸Macr055΋ͦͷΑ͏ͳݩ

ΕΛ͏·͘ѻ͑ΔΑ͏ʹ༷࢓Λมͨ͠ߋɽ

M4Ͱ͸࣮૷ʹΑͬͯɼ͜ ͷٕ๏͕͏·͑͘࢖ͳ

͍΋ͷ΋͋ΔΑ͏͕ͩʢGNU M4Ͱ͸Ͱ͖ͳ͔ͬ

ͨʣɼFreeBSDͷ/usr/bin/m4ʹ͋ΔM4Ͱ͸ɼ࣍

ͷΑ͏ʹμϛʔΛೖΕͯ΍Ε͹͏·͍͘͘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’)

ग़ྗ݁Ռ͸ಉ͡ͳͷͰলུ͢Δɽ

4.2 ٕ๏ (2) 1ܻͷ਺ͷࢉܭ

ετϨΠνʔͷ GPMͰͷղ๏͕͋Δ [4]ͷͰɼ

ͦΕ͕Macr055Ͱ͸ͲͷΑ͏ʹͳΔͷ͔Λࣔ͢ɽ

͸ݶ੍ʹࣈΔจ͑࢖ʹͷΑ͏ʹͳΔɽϚΫϩ໊࣍

ແ͍ͷͰɼ1 ͱ͔ -1 ͱ͍͏໊લ͕͍ͯ͑࢖Δɽ

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

{m55_define|1|$$$1}}’}{m55_dnl}

*7 ϚΫϩఆٛͷείʔϓͷ໰୊΋͋Δ͕ɼ͜͜Ͱ͸ͦΕ
ʹ͸৮Εͳ͍ɽ

{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}

͜ͷྫͰ͸ɼΫ΢ΥʔτʹΑΔΤεέʔϓͱҾ

਺ͷஔ׵ʹؔ͢Δৼ෣͕ GPMͱҧ͏Β͍͜͠ͱ

͕͖͋Β͔ʹͳͬͨɽMacr055ʢʹݶΒͣɼM4ͳ

Ͳ Software ToolsͷӨڹԼʹ͋ΔϚΫϩϓϩηο

αʣ͸ɼͲΕ͚ͩΫ΢Υʔτֻ͕͔͍ͬͯΑ͏ͱɼ

ͦͷதʹ͋ΔҾ਺ͷஔ׵͸ߦͳͬͯ͠·͏ɽͦͷ

ͨΊɼ$ʹஔ͞׵ΕΔಛघஔ׵ύλʔϯͷ$$Λͬ࢖

͍ͯΔɽ͜Εʹؔͯ͠͸Macr055Λม͢ߋΔͭ΋

Γ͸ʢࠓͷͱ͜Ζʣແ͍ɽͦͷଞͷ࿅श໰୊ʹͭ

͍ͯ΋ɼ݁ՌΛϒϩάͰެ։͍ͯ͠Δ?ɽΤΠτΫ

Πʔϯʹ͸ ͲΛཁͨ͠ɽ΄ؒ࣌3

5. ల๬

ਖ਼௚ͳͱ͜Ζػಈྗͱ͍ͬͨ఺Ͱ͸ɼPython,

Ruby, Perlͱ͍ͬͨεΫϦϓςΟϯάޠݴ΍ erb

ͷΑ͏ͳͦΕΒͷޠݴͷຒࠐΈςϯϓϨʔτγε

ςϜΛɼରԠ͍ͨ͠໰୊ʹԠͯͨͬ͡࢖΄͏͕ྑ

͍Ͱ͋Ζ͏ɽ

ͦΕʹର͠ɼςΩετϚΫϩϓϩηοα͸ɼM4

͕͋·Γʹ΋୅දతͰ͋ͬͨͨΊʹɼM4ͷߏจ͕

͏·͘దԠ͠ͳ͍෼໺Ͱ͸࠷ॳ͔ΒఘΊΒΕ͍ͯ

ͨɼͱ͍ͬͨ໘͕͋ͬͨͷͰ͸ͳ͍͔ͱ͏ࢥɽͦ

ͷ఺Ͱ൚༻ςΩετϚΫϩ͸ɼ͍޿ʮϒϧʔΦʔ

第58回プログラミング・シンポジウム 2017.1.6-8

6



γϟϯʯͰ͸ͳ͍͔΋͠Εͳ͍͚Ͳ΋ɼڝ߹͕গͳ

͘·ͨैདྷলΈΒΕͳ͔ͬͨʮϒϧʔϙϯυʯ͙

Β͍ͷ෼໺͔΋͠Εͳ͍ɽ

·ͨM4͸ɼރΕ͍ͯΔπʔϧͰ͸͋Δ͕ɼAu-

totoolsͷΑ͏ʹ͍ͯ͠࢖ࠅΔπʔϧ΋͋Δɽͳ͓

Autotools͸ GNU M4Λ͏࢖Α͏ࢦఆ͍ͯ͠Δɽ

ͦͷ GNU M4͸কདྷͷόʔδϣϯ΁ͷ͕ٴݴҎ

લΑΓυΩϡϝϯτͷ͋ͪͪ͜ʹݟΒΕΔ΋ͷͷɼ

ϦϙδτϦʹ͸͜͜ 2೥΄Ͳಈ͖͕ແ͍Α͏ʹݟ

͑Δɽ

6. ·ͱΊ

චऀ͕ઃܭɾ։ൃ͠ϝϯςφϯε͍ͯ͠Δจࣈ

ϕʔεͷςΩετϚΫϩϓϩηοαMacr055ͷઃ

ͱ࣮૷ʹ͍ͭͯ঺հ͠ɼςΩετϚΫϩͷٕ๏ܭ

͕ϚΫϩϓϩηοαͷͪΐͬͱͨ͠ৼ෣ͷҧ͍ʹ

ӨڹΛड͚ΔྫͳͲʹ͍ͭͯٞ࿦ͨ͠ɽطଘͷΑ

࢓ΔπʔϧʢM4౳ʣʹͱΒΘΕͣɼ͍ͯͬ·޿͘

༷Λݕ౼͢Δඞཁͱ͍ͬͨ͜ͱ΋ࣔͤͨͱ͏ࢥɽ

ݙจߟࢀ
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