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1 ͡Ίʹ
ϓϩάϥϛϯάޠݴ OCamlΛ༻͍ͯ GTKϕʔεͰ

ͷ GUIΞϓϦέʔγϣϯΛ࡞͢ΔʹɼϥΠϒϥϦ

LablGtk͕ར༻͞Ε͍ͯΔɽ࠷৽ͷLablGtk3ɼGTK3

ͱCairoʹରԠ͞Εͯؒͳ͍વΔ͜ͱͳ͕ΒɼGTK2

ͱ 3ͷؔͱಉ༷ʹɼLablGtk2ͱͷ͕ੑޓ͘Ҡ͕ߦ

͍ͨ͠Ίɼ࣮ྫ͋·ΓݟΒΕͳ͍ɽͦ͜Ͱզʑɼ

LablGtk2͔Β 3ͷҠߦʹؔ͢Δݟͷੵɾڞ༗Λ

తͱ͠ɼূ໌ਤࣔπʔϧTrafͷ LablGtk3ͱ cairo2

ͷҠߦΛࢼΈͨɽຊൃදͰɼ͜ͷऔΓΈΛ௨ͯ͠

ಘΒΕͨɼϓϩάϥϜͷ LablGtk2͔Β 3ͷҠߦʹؔ

͢Δݟʹ͍ͭͯใ͢ࠂΔɽ

2 GTKͱLablGtk
2.1 ֓ཁ
GTK (GIMP Tool Kit) ΦʔϓϯιʔεͷGUIΟ

δΣοτπʔϧΩοτͷҰͭͰɼ༷ʑͳڥͰ͘ར༻

͞Ε͍ͯΔ [1]ɽGTKCޠݴͰهड़͞Εͨॊೈੑͷߴ

͍ϥΠϒϥϦͰɼC++ PythonͳͲ༷ʑͳϓϩάϥϛ

ϯάޠݴͰར༻͢ΔͨΊͷόΠϯσΟϯά͕։ൃ͞Εͯ

͍ΔɽGTKΛOCaml͔Βར༻͢ΔͨΊͷόΠϯσΟϯ

ά LablGtkͱݺΕΔ [2]ɽ

2.2 GTKͷόʔδϣϯͷมભͱݱঢ়
GTK22002ʹެ։͞Εͨɽͦ ͷ2011ޙʹGTK3

͕ϦϦʔε͞Ε͍ͯΔ͕ɼظʹΘͨΓ͍ͣΕͷόʔδϣ

ϯར༻ՄͰ͋ͬͨɽ͠ ͔͠ͳ͕Βɼ2020 12݄ 16

ʹGTK 4.0͕ެ։͞ΕͨλΠϛϯάͰɼGTK2End of

LifeͱͳͬͨɽGTKϢʔβʹɼGTK3͋Δ͍GTK4

ͷૣٸͳҠٻ͕ߦΊΒΕ͍ͯΔɽ

GTK2͔ΒGTK3ͷҠߦʹ͋ͨͬͯɼGTK͕ґ

ଘ͍ͯ͠ΔϥΠϒϥϦʹେ͖ͳม͕ͨͬ͋ߋ [3]ɽྫ͑

ɼGTK͕༻͍ΔGDKͷඳըϓϦϛςΟϒʹີʹؔ

࿈͢Δ GdkDrawableܕͷσʔλߏ͕ར༻ෆՄͱͳͬ

ͨɽ݁Ռͱͯ͠ɼඳըػΠϝʔδσʔλΛ༻͢Δ

ΞϓϦέʔγϣϯɼϕΫλʔάϥϑΟοΫεϥΠϒϥϦ

Cairo [4]Λ༻͍ΔΑ͏ʹมߋΛ͍ڧΒΕΔ͜ͱʹͳͬͨɽ

GTK ͷ OCaml όΠϯσΟϯάͰ͋Δ LablGtk ɼ

GTK3ʹରԠͨ͠ LablGtk3͕ఏ͞ڙΕ͍ͯΔͷͷɼ
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GdkDrawableͷܽམΛิ͏ͷʹศརͳGdkWindowͷ

ͨΊͷҰ෦ͷؔʢྫ͑ gdk_window_get_widthʣΛ

Έ͕ແ͍1ͳͲɼLablGtk2ϕʔεͷΞϓϦέʔͿݺ

γϣϯͷҠߦʹগͳ͔Β͵खֻ͕͔Δঢ়گͰ͋Δɽ

ඳըػͷ༻ʹ͋ͨͬͯɼLablGtk3Ͱআ͞Εͨ

GDrawϞδϡʔϧͷ drawableΫϥεͷΘΓʹɼCairo

ͷ OCamlόΠϯσΟϯάͰ͋Δ cairo2ϥΠϒϥϦΛ༻

͍Δ͜ͱʹͳΔɽ

3 ূ໌ਤࣔπʔϧTraf
ূ໌ਤࣔπʔϧTraf [5]ɼఆཧূ໌ࢧԉܥCoq [6]

ΛProof General ߏͷ໌ূʹࡍ༝Ͱରతʹ༻͍Δܦ[7]

Λਵ࣌άϥϑΟΧϧʹදࣔͰ͖ΔGUIΞϓϦέʔγϣ

ϯͰɼLablGtk2Λ༻͍ͯOCamlͰهड़͞Ε͍ͯΔ [8]ɽ

͜Ε·ͰɼTrafΛ C++Ͱॻ͖ͯ͑GTK3ϕʔεʹ͠

্ͨͰػΛڧԽ͢ΔͳͲͷࢼΈଓ͚ΒΕ͍ͯΔ͕ [9]ɼ

ະͩΦʔϓϯιʔεԽʹ͓ͯͬࢸΒͣɼOCaml൛Traf

ͷ GTK3ରԠ͕ૣٻʹٸΊΒΕ͍ͯΔɽ

ਤ 1: LablGtk2൛ Traf

ਤ 1ʹ TrafͷεΫϦʔϯγϣοτΛࣔ͢ɽਤʹ໋

∀P Q, P ∧Q → Q∧P Λূ໌͢Δ్தͷ༷͕ࢠඳ͔Εͯ

͍Δɽਤ͔ΒΘ͔Δ௨ΓɼTrafͷ࣮ʹਤܗͷඳըػ

͕ෆՄܽͰ͋Δ͕ɼLablGtk2ͱ LablGtk3ͷੑޓ

͘ɼඳըͷͨΊͷҰ࿈ͷهड़Λஔ͖͑Δඞཁ͕͋Δɽ

4 GTK3ϕʔεTrafͷ։ൃ
զʑɼLablGtk2ϕʔεͷTrafʹରͯ͠ɼLablGtk3

͓Αͼ cairo2ϥΠϒϥϦΛ༻͍ͨ GTK3ϕʔεهड़

ͷॻ͖͑Λ͜͏ߦͱΛ௨ͯ͠ɼLablGtk2ΞϓϦέʔ

γϣϯΛ LablGtk3ϕʔεʹҠ͢ߦΔͨΊʹඞཁͳݟ

ͷཧΛࢼΈͨɽҎԼͰɼҠߦͷͨΊʹهͨͬߦड़ม

ͷ༰Λ۩ମతʹड़Δɽߋ

1͜ͷؔ GTK 4.0 Ͱআ͞Εͨɽ
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(a) Proof General Λࢠ༷͏ (b) Traf ʹΑΔূ໌ਤඳը (c) Traf ʹΑΔূ໌ਤඳըʢFitch෩ʣ

ਤ 2: LablGtk3൛ͷ TrafΛ༻͢Δ༷ࢠ

4.1 େ෯ͳม͕ߋඞཁͰ͋ͬͨͷ
4.1.1 GDraw.drawable

LablGtk3Ͱ GDrawϞδϡʔϧͷ drawableΫϥε

͕ഇ͞ࢭΕ͍ͯΔɽ·ͨɼdrawableΫϥεͷඳըϝιο

υͷ࣮ʹ༻͍ΒΕ͍ͯͨʢؒతʹ gdk_draw_lineΛ

ͿͨΊͷݺ Draw.lineͳͲͷʣGdk.DrawϞδϡʔϧͷ

ؔഇ͞ࢭΕ͍ͯΔɽ͜ΕΒશͯɼCairoϥΠϒϥϦ

Λ༻͍࣮͕ͨඞཁͱͳΔɽTrafͰGDraw.drawable

ͷαϒΫϥεΛੜͯ͠ඳըʹ༻͍͍ͯͨͨΊɼݩͷ

GDraw.drawable Λͨ͠ΫϥεΛ༻ҙͯ͠ରॲͨ͠ɽ

ྫ͑ํܗΛඳը͢Δϝιου࣍ͷΑ͏ʹͨ͠ɿ

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.contextܕͷͰɼ

GTK2ʹ͓͚Δ Graphics ContextsͷସʹͨΔɽ

4.1.2 Gdk.GC

GTK2ͷඳըཁૉͷଐੑઃఆؔʢྫ͑

gdk_gc_set_line_attributesʣ͕ར༻ෆͱͳΓɼ

LablGtk2ͰGdk.GCϞδϡʔϧ͕আ͞ΕͨͨΊɼ

ସͷ͕ؔඞཁͱͳͬͨɽ্ͷίʔυྫͷΑ͏ʹ Cairo

Ϟδϡʔϧͷ set_line_width ͳͲͷؔΛ༻͍ɼ

Cairo.contextʹରͯ͠ଐੑΛઃఆ͢ΔΑ͏ʹͨ͠ɽ

4.2 ඍमਖ਼͕ඞཁͰ͋ͬͨͷ
• GMiscϞδϡʔϧͷؔ drawing_areaͷ༷ɼ

drawing_area ΫϥεͷΦϒδΣΫτͷίʔϧ

όοΫؔͷઃఆखॱʹม͕ͨͬ͋ߋɽ

• GPangoϞδϡʔϧͷcontext_rwΫϥε͕context

ΫϥεʹϚʔδ͞Εͨ͜ͱʹରॲͨ͠ɽ

• GPangoϞδϡʔϧͷ font_description͕ؔ

font_description_from_stringʹม͞ߋΕͨɽ

• GPango.context Ϋϥεͷ create_layout ϝιο

υͷ͕༷มΘΓɼPango.LayoutϞδϡʔϧͷcreate

ؔͷΓͷΦϒδΣΫτ͕LablGtk3ͰGPango

Ϟδϡʔϧͷ layoutΫϥεʹแ͞ΕͯѻΘΕΔ

Α͏ʹͳͬͨɽҠ২ʹ͠ࡍɼcreate_layoutϝιο

υݺͼग़͠ޙʹదٓ as_layoutϝιουʹΑΓ

༰ΛऔΓग़͢Α͏ʹͨ͠ɽ

• GWindow Ϟδϡʔϧͷ about_dialog ؔͰಘ

ΒΕΔΦϒδΣΫτͷ “response”ʹର͢Δίʔϧ

όοΫ͕࣮ؔݺʹࡍΕͨͱ͖ʢCloseϘλϯԡ

Լ࣌ʣʹҾͱͯ͠͞ΕΔʹҧ͍͕͋ͬͨɽ

• GWindowϞδϡʔϧͷ dialogؔͷ໊લ͖Ҿ

 no_separator আ͞Εͨ͜ͱʹରॲͨ͠ɽ͕

• ϓϩάϥϜͷ࣮ߦ։࣌࢝ʹGMain.init()Λݺͼग़

͢Α͏ʹͨ͠ʢLablGtk2ͰඞਢͰͳ͔ͬͨʣɽ

Ҏ্ͷ΄͔ɼڥઃఆͷͨΊʹ͍͔ͭ͘ͷϑΝΠϧ

ʢconfigure Makefile.inʣΛॻ͖ͯ͑ɼLablGtk3

͓Αͼ CairoΛࢀর͢ΔΑ͏ʹมͨ͠ߋɽ

ਤ 2ʹɼLablGtk3൛ͷ Trafͷಈ࡞ͷ༷ࢠΛࣔ͢ɽ

5 ·ͱΊ
LablGtk2ϕʔεͷΞϓϦέʔγϣϯͷૣٸͳҠߦʹ

ɼGDraw.drawableͷସΛ CairoͰࣗ͢࡞Δ͜ͱ

͕ޮՌతͱࢥΘΕΔɽ·ͨɼಉΛ LablGtk3Ϩϕϧ

ͰఏڙͰ͖ΕϢʔβʹͱͬͯͷརศੑ͍ͩߴΖ͏ɽ

ΑΓཏతͳใͷཧ͕ޙࠓͷ՝Ͱ͋Δɽ
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