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1 ͸͡Ίʹ
ϓϩάϥϛϯάޠݴ OCamlΛ༻͍ͯ GTKϕʔεͰ

ͷ GUIΞϓϦέʔγϣϯΛ࡞੒͢Δʹ͸ɼϥΠϒϥϦ

LablGtk͕ར༻͞Ε͍ͯΔɽ࠷৽ͷLablGtk3͸ɼGTK3

ͱCairoʹରԠ͞Εͯؒ΋ͳ͍఺΋વΔ͜ͱͳ͕ΒɼGTK2

ͱ 3ͷؔ܎ͱಉ༷ʹɼLablGtk2ͱͷ͕ੑ׵ޓ௿͘Ҡ͕ߦ

೉͍ͨ͠Ίɼ࣮૷ྫ͸͋·ΓݟΒΕͳ͍ɽͦ͜Ͱզʑ͸ɼ

LablGtk2͔Β 3΁ͷҠߦʹؔ͢Δ஌ݟͷ஝ੵɾڞ༗Λ

໨తͱ͠ɼূ໌໦ਤࣔπʔϧTrafͷ LablGtk3ͱ cairo2

΁ͷҠߦΛࢼΈͨɽຊൃදͰ͸ɼ͜ͷऔΓ૊ΈΛ௨ͯ͠

ಘΒΕͨɼϓϩάϥϜͷ LablGtk2͔Β 3΁ͷҠߦʹؔ

͢Δ஌ݟʹ͍ͭͯใ͢ࠂΔɽ

2 GTKͱLablGtk
2.1 ֓ཁ
GTK (GIMP Tool Kit) ͸ΦʔϓϯιʔεͷGUI΢Ο

δΣοτπʔϧΩοτͷҰͭͰɼ༷ʑͳڥ؀Ͱ͘޿ར༻

͞Ε͍ͯΔ [1]ɽGTK͸CޠݴͰهड़͞Εͨॊೈੑͷߴ

͍ϥΠϒϥϦͰɼC++΍ PythonͳͲ༷ʑͳϓϩάϥϛ

ϯάޠݴͰར༻͢ΔͨΊͷόΠϯσΟϯά͕։ൃ͞Εͯ

͍ΔɽGTKΛOCaml͔Βར༻͢ΔͨΊͷόΠϯσΟϯ

ά͸ LablGtkͱݺ͹ΕΔ [2]ɽ

2.2 GTKͷόʔδϣϯͷมભͱݱঢ়
GTK2͸2002೥ʹެ։͞Εͨɽͦ ͷ2011ޙ೥ʹGTK3

͕ϦϦʔε͞Ε͍ͯΔ͕ɼ௕ظʹΘͨΓ͍ͣΕͷόʔδϣ

ϯ΋ར༻ՄೳͰ͋ͬͨɽ͠ ͔͠ͳ͕Βɼ2020೥ 12݄ 16೔

ʹGTK 4.0͕ެ։͞ΕͨλΠϛϯάͰɼGTK2͸End of

LifeͱͳͬͨɽGTKϢʔβʹ͸ɼGTK3͋Δ͍͸GTK4

΁ͷૣٸͳҠٻ͕ߦΊΒΕ͍ͯΔɽ

GTK2͔ΒGTK3΁ͷҠߦʹ͋ͨͬͯ͸ɼGTK͕ґ

ଘ͍ͯ͠ΔϥΠϒϥϦʹେ͖ͳม͕ͨͬ͋ߋ [3]ɽྫ͑

͹ɼGTK͕༻͍ΔGDKͷඳըϓϦϛςΟϒʹີ઀ʹؔ

࿈͢Δ GdkDrawableܕͷσʔλߏ଄͕ར༻ෆՄͱͳͬ

ͨɽ݁Ռͱͯ͠ɼඳըػೳ΍ΠϝʔδσʔλΛ࢖༻͢Δ

ΞϓϦέʔγϣϯ͸ɼϕΫλʔάϥϑΟοΫεϥΠϒϥϦ

Cairo [4]Λ༻͍ΔΑ͏ʹมߋΛ͍ڧΒΕΔ͜ͱʹͳͬͨɽ

GTK ͷ OCaml όΠϯσΟϯάͰ͋Δ LablGtk ͸ɼ

GTK3ʹରԠͨ͠ LablGtk3͕ఏ͞ڙΕ͍ͯΔ΋ͷͷɼ
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GdkDrawableͷܽམ෼Λิ͏ͷʹศརͳGdkWindowͷ

ͨΊͷҰ෦ͷؔ਺ʢྫ͑͹ gdk_window_get_widthʣΛ

૊Έ͕ແ͍1ͳͲɼLablGtk2ϕʔεͷΞϓϦέʔ࢓Ϳݺ

γϣϯͷҠߦʹ͸গͳ͔Β͵ख਺ֻ͕͔Δঢ়گͰ͋Δɽ

ඳըػೳͷ࢖༻ʹ͋ͨͬͯ͸ɼLablGtk3Ͱ࡟আ͞Εͨ

GDrawϞδϡʔϧͷ drawableΫϥεͷ୅ΘΓʹɼCairo

ͷ OCamlόΠϯσΟϯάͰ͋Δ cairo2ϥΠϒϥϦΛ༻

͍Δ͜ͱʹͳΔɽ

3 ূ໌໦ਤࣔπʔϧTraf
ূ໌໦ਤࣔπʔϧTraf [5]͸ɼఆཧূ໌ࢧԉܥCoq [6]

ΛProof General ߏͷ໌ূʹࡍ༝Ͱର࿩తʹ༻͍Δܦ[7]

଄Λਵ࣌άϥϑΟΧϧʹදࣔͰ͖ΔGUIΞϓϦέʔγϣ

ϯͰɼLablGtk2Λ༻͍ͯOCamlͰهड़͞Ε͍ͯΔ [8]ɽ

͜Ε·ͰɼTrafΛ C++Ͱॻ͖ͯ͑׵GTK3ϕʔεʹ͠

্ͨͰػೳΛڧԽ͢ΔͳͲͷࢼΈ͸ଓ͚ΒΕ͍ͯΔ͕ [9]ɼ

ະͩΦʔϓϯιʔεԽʹ͸͓ͯͬࢸΒͣɼOCaml൛Traf

ͷ GTK3ରԠ͕ૣٻʹٸΊΒΕ͍ͯΔɽ

ਤ 1: LablGtk2൛ Traf

ਤ 1ʹ TrafͷεΫϦʔϯγϣοτΛࣔ͢ɽਤʹ͸໋୊

∀P Q, P ∧Q → Q∧P Λূ໌͢Δ్தͷ༷͕ࢠඳ͔Εͯ

͍Δɽਤ͔ΒΘ͔Δ௨ΓɼTrafͷ࣮૷ʹ͸ਤܗͷඳըػ

ೳ͕ෆՄܽͰ͋Δ͕ɼLablGtk2ͱ LablGtk3ͷੑ׵ޓ͸

௿͘ɼඳըͷͨΊͷҰ࿈ͷهड़Λஔ͖͑׵Δඞཁ͕͋Δɽ

4 GTK3ϕʔεTrafͷ։ൃ
զʑ͸ɼLablGtk2ϕʔεͷTrafʹରͯ͠ɼLablGtk3

͓Αͼ cairo2ϥΠϒϥϦΛ༻͍ͨ GTK3ϕʔεهड़΁

ͷॻ͖͑׵Λ͜͏ߦͱΛ௨ͯ͠ɼLablGtk2ΞϓϦέʔ

γϣϯΛ LablGtk3ϕʔεʹҠ͢ߦΔͨΊʹඞཁͳ஌ݟ

ͷ੔ཧΛࢼΈͨɽҎԼͰ͸ɼҠߦͷͨΊʹهͨͬߦड़ม

ͷ಺༰Λ۩ମతʹड़΂Δɽߋ

1͜ͷؔ਺΋ GTK 4.0 Ͱ͸࡟আ͞Εͨɽ
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(a) Proof General Λࢠ༷͏࢖ (b) Traf ʹΑΔূ໌ਤඳը (c) Traf ʹΑΔূ໌ਤඳըʢFitch෩ʣ

ਤ 2: LablGtk3൛ͷ TrafΛ࢖༻͢Δ༷ࢠ

4.1 େ෯ͳม͕ߋඞཁͰ͋ͬͨ΋ͷ
4.1.1 GDraw.drawable

LablGtk3Ͱ͸ GDrawϞδϡʔϧͷ drawableΫϥε

͕ഇ͞ࢭΕ͍ͯΔɽ·ͨɼdrawableΫϥεͷඳըϝιο

υͷ࣮૷ʹ༻͍ΒΕ͍ͯͨʢؒ઀తʹ gdk_draw_lineΛ

ͿͨΊͷݺ Draw.lineͳͲͷʣGdk.DrawϞδϡʔϧͷ

ؔ਺΋ഇ͞ࢭΕ͍ͯΔɽ͜ΕΒ͸શͯɼCairoϥΠϒϥϦ

Λ༻͍࣮ͨ૷͕ඞཁͱͳΔɽTrafͰ͸GDraw.drawable

ͷαϒΫϥεΛੜ੒ͯ͠ඳըʹ༻͍͍ͯͨͨΊɼݩͷ

GDraw.drawable Λ໛ͨ͠ΫϥεΛ༻ҙͯ͠ରॲͨ͠ɽ

ྫ͑͹௕ํܗΛඳը͢Δϝιου͸࣍ͷΑ͏ʹͨ͠ɿ

method rectangle ~x ~y ~width ~height ?(filled=false) () =
let cr = self#get_cr in
Cairo.set_line_width cr (float line_width);
Cairo.rectangle cr (float x) (float y)

~w:(float width) ~h:(float height);
if filled then Cairo.fill cr else Cairo.stroke cr

ͳ͓ɼ্ͷίʔυதͷ cr͸ Cairo.contextܕͷ஋Ͱɼ

GTK2ʹ͓͚Δ Graphics Contextsͷ୅ସʹ౰ͨΔɽ

4.1.2 Gdk.GC

GTK2ͷඳըཁૉͷଐੑ஋ઃఆؔ਺ʢྫ͑͹

gdk_gc_set_line_attributesʣ͕ར༻ෆೳͱͳΓɼ

LablGtk2Ͱ΋Gdk.GCϞδϡʔϧ͕࡟আ͞ΕͨͨΊɼ୅

ସͷؔ਺͕ඞཁͱͳͬͨɽ্ͷίʔυྫͷΑ͏ʹ Cairo

Ϟδϡʔϧͷ set_line_width ͳͲͷؔ਺Λ༻͍ɼ

Cairo.contextʹରͯ͠ଐੑΛઃఆ͢ΔΑ͏ʹͨ͠ɽ

4.2 ඍमਖ਼͕ඞཁͰ͋ͬͨ΋ͷ
• GMiscϞδϡʔϧͷؔ਺ drawing_areaͷ༷࢓΍ɼ

drawing_area ΫϥεͷΦϒδΣΫτ΁ͷίʔϧ

όοΫؔ਺ͷઃఆखॱʹม͕ͨͬ͋ߋɽ

• GPangoϞδϡʔϧͷcontext_rwΫϥε͕context

ΫϥεʹϚʔδ͞Εͨ͜ͱʹରॲͨ͠ɽ

• GPangoϞδϡʔϧͷ font_descriptionؔ਺͕

font_description_from_stringʹม͞ߋΕͨɽ

• GPango.context Ϋϥεͷ create_layout ϝιο

υͷ͕༷࢓มΘΓɼPango.LayoutϞδϡʔϧͷcreate

ؔ਺ͷ໭Γ஋ͷΦϒδΣΫτ͕LablGtk3Ͱ͸GPango

Ϟδϡʔϧͷ layoutΫϥεʹ಺แ͞ΕͯѻΘΕΔ

Α͏ʹͳͬͨɽҠ২ʹ͠ࡍɼcreate_layoutϝιο

υݺͼग़͠ޙʹదٓ as_layoutϝιουʹΑΓ಺

༰ΛऔΓग़͢Α͏ʹͨ͠ɽ

• GWindow Ϟδϡʔϧͷ about_dialog ؔ਺Ͱಘ

ΒΕΔΦϒδΣΫτͷ “response”ʹର͢Δίʔϧ

όοΫؔ਺͕࣮ݺʹࡍ͹Εͨͱ͖ʢCloseϘλϯԡ

Լ࣌ʣʹҾ਺ͱͯ͠౉͞ΕΔ஋ʹҧ͍͕͋ͬͨɽ

• GWindowϞδϡʔϧͷ dialogؔ਺ͷ໊લ෇͖Ҿ

਺ no_separator আ͞Εͨ͜ͱʹରॲͨ͠ɽ࡟͕

• ϓϩάϥϜͷ࣮ߦ։࣌࢝ʹGMain.init()Λݺͼग़

͢Α͏ʹͨ͠ʢLablGtk2Ͱ͸ඞਢͰ͸ͳ͔ͬͨʣɽ

Ҏ্ͷ΄͔ɼڥ؀ઃఆͷͨΊʹ͍͔ͭ͘ͷϑΝΠϧ

ʢconfigure΍ Makefile.inʣΛॻ͖ͯ͑׵ɼLablGtk3

͓Αͼ CairoΛࢀর͢ΔΑ͏ʹมͨ͠ߋɽ

ਤ 2ʹɼLablGtk3൛ͷ Trafͷಈ࡞ͷ༷ࢠΛࣔ͢ɽ

5 ·ͱΊ
LablGtk2ϕʔεͷΞϓϦέʔγϣϯͷૣٸͳҠߦʹ

͸ɼGDraw.drawableͷ୅ସ෺Λ CairoͰࣗ͢࡞Δ͜ͱ

͕ޮՌతͱࢥΘΕΔɽ·ͨɼಉ౳෺Λ LablGtk3Ϩϕϧ

ͰఏڙͰ͖Ε͹Ϣʔβʹͱͬͯͷརศੑ͸͍ͩߴΖ͏ɽ

ΑΓ໢ཏతͳ৘ใͷ੔ཧ͕ޙࠓͷ՝୊Ͱ͋Δɽ
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