
ใॲཧֶձڀݚใࠂ
IPSJ SIG Technical Report

қ͕มԽ͢Δిࢠॻ੶ͱͦͷ։ൃࢧԉڥ

ுլ2 ୩߹ɹେ2 Ԟ ೋ1 ా ஐ2࢙

֓ཁɿզʑ༷ʑͳࣝͱݧܦΛͭ࣋ಡऀʹରͯ͠,Ұͷిࢠॻ੶ͰରԠ͢ΔΈʹ͍͍ͭͯͯ͠ڀݚ

Δ.͜ΕΛ࣮͢ݱΔͨΊʹ,ॻ੶ͷқΛมԽͤ͞Δ͜ͱͷͰ͖Δిࢠॻ੶ͷ࣮ݱΛ͍ͯ͠ࢦΔ.͔͠

͠ͳ͕Β,͜ͷΑ͏ͳిࢠॻ੶Λจষͷ߹ੑΛอͪͳ͕Βهड़͠Α͏ͱ͢Δͱ,ॻ੶ͷஶऀʹ,ผʑͷ

ॻ੶Λهड़͢ΔҎ্ͷ࿑ྗ͕ཁ͞ٻΕΔ.ͦ͜Ͱ,զʑ͜ͷΑ͏ͳॻ੶Λهड़͢ΔͨΊͷΤσΟλͱදࣔ

.Λ։ൃ͍ͯ͠Δڥ

Ωʔϫʔυɿిࢠॻ੶,ిࢠॻ੶ΤσΟλ,ిࢠॻ੶༻දࣔγεςϜ

E-books whose difficulty level changes
and it’s development support environment

Zhang he2 Taniai Hiroshi2 Okuno Shoji1 Uchida Satoshi2

Abstract: We are studying the correspondence mechanism with one e-book to readers with various knowl-
edge and experience. In order to realize this, realization of e-book which can change the difficulty level
of the book. However, trying to describe such e-books while maintaining consistency of sentences requires
more effort to describe separate books for book authors. Therefore, we are developing an editor and display
environment to describe such books.
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1. ͡Ίʹ

͋Δࣄฑʹ͍ͭͯଟͷਓؒʹֶशͤ͞Δ߹,ॻ੶Λ

ࣥච͠ࡐڭͱͯ͠ఏ͢ڙΔࣄ༗ޮͳखஈͷҰͭͰ͋Δ.

͔͠͠,֤ಡऀʹ༧Ί༗͢Δࣝɾྗɾֶशݧܦͷ

ࠩҟ͕͋ΔͨΊ,ॻ੶༰ͷཧղʹࠩҟ͕ඞͣੜ͡

Δ.ྫ͑,͋Δ߲ࣄʹ͍ͭͯ,ཧղͷҝʹૅجࣝͷઆ໌

Λඞཁͱ͢Δಡऀ͍Ε,લఏ͕ࣝطʹ͋Δҝʹͦ͏

͍ͬͨઆ໌Λ༨ͩܭͱ͡ײΔಡऀ͍Δ.͜ͷ྆ऀͷཁٻ

Λຬͨ͢ʹ,ॳڃฤ,্ڃฤͳͲͱෳͷॻ੶ʹ͚ͯग़

൛͠,֤ॻ੶શମͷқͷҧ͍ͰରԠ͢Δํ๏͕Ұൠత

Ͱ͋Δ͕,ͦΕͰཧղͷࠩҟʹશʹରԠग़དྷΔ༁Ͱ

ͳ͍.ಡऀҰਓҰਓͷཧղྗ,ॻ੶ͷશ൛ʹΘͨͬͯ

1 ਆಸେֶֶ෦
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2 ਆಸେֶେֶӃڀݚֶՊ
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Ұఆͳ༁Ͱͳ͍ͨΊͰ͋Δ.Ұਓͷಡऀͷཧղྗʹ

Β͖͕ͭ͋Γ,Ұͷॻ੶ͷ༰ͷதͰ,ͦͷಡऀ͕ྑ

͘Δ෦,༨ΓΒͳ͍෦͕͋Δ.

͜Ε·Ͱʹ, ಡऀͷཧղྗΛ্ͤ͞ΔͨΊ,ࣝΛج

ຊฤ, Ԡ༻ฤʹ͚ͯ, қ͕มԽ͢Δిࢠॻ੶ΛఏҊ

ͨ͠ [1][2].͞Βʹ, қ͕มԽ͢Δిࢠॻ੶ͷஶऀͷෛ

୲ΛݮΒͨ͢Ίʹ,ిࢠॻ੶ςΩετΤσΟλΛ։ൃͨ͠

[3][4][5][6].

2. ͷతڀݚ

ຊڀݚ,қ͕มԽ͢Δిࢠॻ੶ͷίϯςϯπΛಡ

ऀ͕ಡΉͱ͖,ҧײͳ͘ಡΊΔΑ͏ʹஶऀΛΨΠυ͢Δ

ͨΊͷࣥචࢧԉ༻ΤσΟλͱ,ͦͷిࢠॻ੶Λදࣔ͢Δද

ࣔ༻ϦʔμΛ։ൃ͢Δ.
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3. қ͕มԽ͢Δిࢠॻ੶

ʮқ͕มԽ͢Δిࢠॻ੶ʯ(ਤ 1),ಡऀ͕ඞཁੑʹ

߹Θͤͯ,จষͷқΛ֤અຖʹબͯ͠มߋग़དྷΔͱ

ऀڃͷॻ੶Λॳॻ੶Ͱ͋Δ.͜Εஶऀ͕,Ұࢠి͏͍

͚,த͚ऀڃ্,͚ऀڃͳͲͷ༷ʹෳʹқ͚͠

,ͦΕΛߋʹষɾઅɾஈམͰׂͯ͠,খ͞ͳϒϩοΫʹ

͚ΔࣄʹΑ࣮ͬͯ͢ݱΔ.ͨͩ͠,͜ͷқͷ͚ํ

͋͘·ͰҰྫͰ͋Δ.͜ͷిࢠॻ੶ͷқͷ͚ํ,

ఆ͞ΕΔಡऀʹ߹Θͤͯ,ஶऀ͕ઃఆ͢Δ.

͜ͷిࢠॻ੶ΛಡΉࡍʹ,ͦͷઅͷқΛม͢ߋΔ

Ϙλϯ͕ৗ࣌දࣔ͞Ε͍ͯΔ,қΛԼ͛ΔϘλϯΛԡ

͢ͱ,қ͕͍ߴ༰ͷςΩετ͕Χοτ͞Ε,ΑΓฏқ

ͳ୯ޠΛ༻͍ͨઆ໌ʹΓସΘΔ.қΛ্͛ΔϘλϯ

Λԡͤ,қͷ͍ߴ༰ͷςΩετ͕Ճ͞Ε,ૅجత

ͳ༰লུ͞ΕΔ.

ਤ 1 қ͕มԽ͢Δిࢠॻ੶

֤ಡऀ,ࣗͷͨ͡ײཧղʹ߹Θ֤ͤͯқͷς

ΩετΛΈ߹Θͤ,ͦͷಡऀઐ༻ͷిࢠॻ੶ΛࣗͰߏ

͠ͳ͕ΒಡΈਐΊֶͯश͢ΔࣄʹͳΔ.

ਤ 2 ಡऀͷཧղͷͱॻ੶ͷқ

ͭ·Γ,͜ͷిࢠॻ੶ͷఏҊ,લड़ͨ͠ಡऀ͝ͱͷཧղ

ྗͷόϥπΩ (ਤ 2)ʹରͯ͠,ॻ੶Λখ͚͠,қ͚

͢ΔࣄͰ,গ͠ͰқͷόϥπΩΛಡऀຊਓʹ͚ۙ

Α͏ͱ͍͏ࢼΈͰ͋Δ.

4. қ͕มԽ͢Δిࢠॻ੶ͷهड़ΤσΟλ

͜ͷిࢠॻ੶Λࣥච͢Δஶऀʹ,௨ৗͷॻ੶Λෳ

ࣥච͢ΔҎ্ͷෛ୲͕ੜ͡Δͱ͑ߟΒΕΔ. ·ͣ͜ͷిࢠ

ॻ੶Ͱ,ෳͷқ,ϒϩοΫʹॻ੶Λখ͚ͯࣥ͠ච

͢ΔࣄΛલఏͱ͍ͯ͠Δ.খ͚ͨ͠ϒϩοΫ,ྨࣅͷς

Ωετ༰͕ॻ͔Εͨจষ,͔ޙΒՃ͞Εͨจষ,Θͳ

͘ͳͬͨจষ͕ཚࡶʹͳΔ͕ࣄ༧͞ΕΔ.ͦͷཧΛ

ςΩετϑΝ ΠϧͰ͏ߦͷ,ஶऀʹͱͬͯେ͖ͳ

ෛ୲Ͱ͋Δ.·ͨ,ஶऀ͕͋ΔՕॴͷमਖ਼Λࡍͨͬߦʹ,ͦ

ͷमਖ਼͕Ұ෦ͷқʹ͔͠ద༻͞Ε͍ͯͳ͍ͱ͍ͬͨϛ

ε͜ىΓಘΔ.ҰՕॴͷमਖ਼ʹΑͬͯ,શқͷจষத

͔ΒಉҰςΩετ෦Λ୳ͯͦ͠ΕΒΛमਖ਼͠ͳ͚Εͳ

Βͳ͍ͨΊ,मਖ਼ͷखؒඇৗʹେ͖͘ͳΔ.

ਤ 3 ΤσΟλͷը໘

͞Βʹ,ಡऀʹқબΛͤ͞ΔͨΊʹ,ͦͷͨΊͷ

ը໘ઃܭ (ਤ 3)Λ͍ߦ,ϘλϯͷஔϦϯΫ͚Λߦ

Θͳ͚ΕͳΒͣ, HTML  JavaScript ͷࣝඞཁͱ

ͳΔ.ஶऀʹ͜ΕΒͷखؒࣄલࣝΛٻΊΔͷ,ࣥච

ͷϋʔυϧ͕ඇৗʹ͘ߴͳͬͯ͠·͏.

্ड़ͨ͠ͷվળͷͨΊʹ,ʮқ͕มԽ͢Δిࢠॻ

੶Λࣥච͢ΔͨΊͷઐ༻ΤσΟλʯΛ։ൃͨ͠. Java ޠݴ

Ͱ։ൃ͞Εͨ,ʮқ͕มԽ͢Δిࢠॻ੶ʯͷࣥචิॿͷ

ͨΊͷ PC ༻ιϑτΣΞͰ͋Δ. Windows, macOS Ͱͷ

ಈ࡞Λ֬ೝ͍ͯ͠Δ.ஶऀ͕খ͚ͯࣥ͠චͨ͠ςΩετ

Λ,ʮқ͕มԽ͢Δిࢠॻ੶ʯͱͯ͠, HTML5 ϑΝΠ

ϧࣜܗͰग़ྗ͢Δ.

HTML ग़ྗػʹΑΓग़ྗ͞ΕΔ HTML5 ϑΝΠ ϧ

,࣍ϖʔδͰ͋ΔʮpageIndexʯͱ,ॻ੶ͷ֤ ϖʔδʹ

ରԠ͢Δʮpage1ʯʮpage2ʯ...͔ΒΔ.ॻ੶ͷ֤ϖʔδ,

ҎԼͷΑ͏ͳը໘ߏͱͳ͍ͬͯΔ (ਤ 4).
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ਤ 4 ॻ੶ͷ֤ϖʔδ

ը໘্Լʹ,࣍લޙϖʔδͷҠಈϘλϯ ͱ,લ 5

ϖʔδ,ޙ 4 ϖʔδ·ͰͷҠಈϘλϯ͕දࣔ͞ΕΔ.֤Ϩϕ

ϧͷςΩετͱϨϕϧΓସ͑Ϙλϯ,λϒΓସ͑ܗ

ࣜͷσβΠϯͱͳ͍ͬͯΔ. ֤Ϩϕϧͷ৭͚,ʮΧϥʔ

ϢχόʔαϧσβΠϯ ਪ৭ηοτΨΠυϒοΫʯʹج

͍͍ͮͯΔ.

ಡऀ͕֤ϖʔδͰͲͷϨϕϧΛબ͔ͨ͠ͷσʔ λ

Cookie ʹΑͬͯอଘ͞Ε͓ͯΓ,࠶ͦͷϖʔδΛ։͍ͨ

.ಈతʹͦͷϨϕϧ͕બ͞ΕΔࣗ,ʹࡍ

5. қ͕มԽ͢Δిࢠॻ੶ͷϦʔμ

Apple,ࡏݱ ࣾͷ iPad  Amazon ࣾͷ Kindle ͳͲ༷ʑ

ͳλϒϨοτ͕ిࢠॻ੶༻Ϧʔμʔͱͯ͠ϦϦʔε͞

Ε͍ͯΔ.͜ͷ͜ͱ͔Βʮిࢠഔମ্Ͱͷಡॻʯͱ͍͏ߦ

ҝ͕૿͍͑ͯΔ.ʮిࢠഔମ্Ͱͷಡॻʯ͕ී͢ٴΔʹैͬ

.ॻ੶͕ಋೖ͞Ε͍ͯΔࢠͰ༷ʑͳλΠϓͷిݱҭڭ,ͯ

ҭతڭ ͱͯ͠ΘΕΔిࢠॻ੶ࢴഔମΑΓखܰͰಡ

ΊΔͳͲͷϝϦοτ͕ଟ͋͘Δ.͔͠͠,ͦ͏͍ͬ ࢠిͨ

ॻ੶ʹ,ಡऀͷࣝʹΑͬͯқΛࣗ༝ʹม͢ߋΔ͜

ͱ͕Ͱ͖ͳ͍ͱ͍͏͕͋Δ.

ྫ͑,͋Δࣝʹؔͯ͠,࢝Ίͯͦͷࣝʹ৮ΕΔਓ͕

͍ΔҰํͰ,ͦͷࣝΛ͢ͰʹֶΜͩ͜ͱ͕ ͋Δਓ͍Δ.

ಡऀʹͱͬͯࣝʹ͍ͭͯͷཧղྗશ͘ҟͳΔ.

5.1 ػॻ੶Ϧʔμͷࢠి

• қΛมԽ͢Δిࢠॻ੶ΤσΟλͰॻ͍ͨ HTML5

ϑΝΠϧΛಡΈࠐΊΔిࢠॻ੶ϦʔμΛ։ൃ͢Δ.

• ಡऀͷखؒΛݮΒͨ͢Ί,ిࢠॻ੶Ϧʔμͷࡧݕ࣍

.Δ࡞ΛػࡧݕҾࡧͱػ

• ಡऀͷཧղΛ্ͤ͞ΔͨΊ,ਤදͱจষͷؔ࿈ੑ

্͕͕ΔϢʔβΠϯλϑΣʔεΛઃ͢ܭΔ.

• ಡऀͷཧղΛ্ͤ͞ΔͨΊ,จষͷॏཁϫʔυʹ

ࣗಈతʹ৭͚Λ͏ߦ.͜ͷॏཁϫʔυΛϢʔβ͕Ϋ

ϦοΫ͢Δ͜ͱͰͦͷϫʔυʹ͍ͭͯͷઆ໌͕ॻ͔Ε

ͨϙοϓΞοϓΟϯυ͕,खલʹදࣔ͞ΕΔ.

5.2 ը໘ͷઃܭ

ਤ 5 ը໘ͷઃܭ

ॻ੶ͷ༰ΛқʹΑͬͯૅجฤ, Ԡ༻ฤʹ͚ͨྫ

Λ (ਤ 5)ʹࣔ͢.֤Ϩϕϧͷॻ੶ͷࣝಠཱͰͳͯ͘,

қϘλϯΛબ͢Δ͜ͱͰ༰͕ม͞ߋΕΔ.2 ͷຊ

ͷࣝΛΈ߹Θͤͯ,ࣝͷؔ࿈ੑΛอͪ,ಡऀͷཧղ

ͷ্Λਤͬͨ.

5.3 ܭরਤͷઃࢀ

ਤ 6 ܭরਤͷઃࢀ

ਤ 7 ܭরਤͷઃࢀ
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Ұͭͷॻ੶ͷதʹଟ༷ͳจষ͕ଘ͢ࡏΔͨΊ, ਤදͷ൪

߸͕ͣΕͯ͠·͏ (ਤ 6).ͦ͜ͰಡऀʹͱͬͯਤΛݟ͍͢

Α͏ʹ,ࢀরਤͱͦͷਤʹ͍ͭͯͷจষ͕Ұॹʹදࣔ͞Ε

ΔΑ͏ʹ͢Ε,ਤͱจষͷؔ࿈ੑ্͕͕Δ .͜ΕΛ࣮͢ݱ

Δͻͱͭͷํ๏ͱͯ͠, จষը໘ͷதʹਤʹؔ࿈͢Δจষ

ΛΫϦοΫ͢Δͱ,จষͷը໘͕มΘΒͣʹ,ͦͷதʹ,ਤ

7ͱͦͷਤ 7ʹ͍ͭͯͷղઆ͕දࣔ͞ΕΔը໘͕ग़ͯ͘Δ.

5.4 ܭͷઃࡧݕҾࡧ

ਤ 8 ܭͷઃࡧݕҾࡧ

ਤ 9 ͷਤܭͷઃࡧݕҾࡧ 2

ແବؒ࣌ΛݮΒͨ͢Ίʹ,ؒ࣌Ͱཧղ্͕͕ΔΑ͏

ʹ, Google ͷΑ͏ͳΩʔϫʔυΛೖྗ͢Δػ Λ׆༻͢

Δ͜ͱͰࡧҾࡧݕΛ͏ߦ (ਤ ,র͍ͨ͠߹ࢀҾΛࡧ.(8

ղઆޠর͍ͨ͠୯ࢀ,ΩʔϫʔυΛೖྗ͢ΕʹࡧݕҾࡧ

ͷը໘͕ग़ͯ͘Δ.ͦͯ͠,ͦͷ୯ޠΛΫϦοΫ͢Δͱ,ࢀ

র͍ͨ͠୯ޠʹ͍ͭͯͷղઆը໘Λม͢ߋΔ͜ͱ͕Ͱ͖Δ

( ਤ 9).ͨͱ͑,ʮaccpt ϝιουʯͷ୯ޠΛࢀর͍ͨ͠

߹ ,ʮaʯΛೖྗ͢Δ͜ͱͰ,શ෦ͷҰ൪࠷ॳʮa ϝιο

υʯΛ͏୯͕ޠը໘ʹදࣔ͞ΕΔ.

6. γεςϜͷ֓ཁ

ਤ 10 γεςϜͷ֓ཁਤ

ը໘ʹষΛ࣍ಈ͔ͯ͠Β,૯߹ىॻ੶༻ϦʔμΛࢠి

બΜͰқΛมԽͤ͞Δը໘ʹೖΔ.ͦ͜ʹجຊฤͱ

Ԡ༻ฤͷϘλϯ͕͋Δ.ಡऀࣗͷ࣮ྗʹΑͬͯ,Ϙλϯ

Λબ͢Δ͜ͱͰ͖Δ.جຊฤ͔ΒԠ༻ฤ·Ͱࣝͷղઆ

૿͑Δʢਤ 10).

7. ։ൃͷڥ

ΛදڥͰͷ։ൃ࣌ݱ 1ʹࣔ͢.

ද 1 ڥॻ੶༻Ϧʔμʔͷ։ൃࢠి
༺ OS OSX EI Capitan

ޠݴ༺ HTML5 / JavaScript / CSS /Java

Servlet ίϯςφ Apache-Tomcat 8.0.27

σʔλϕʔε MySQL 5.7.17

πʔϧ༺ Xcode 8.2.1

8. ݧ࣮

ҎԼͷॻ੶Λ࣮ݧతʹ࡞͢Δ.

• ϋϛϯάූ߸,ೋਐͳͲʹؔ͢Δిࢠॻ੶Λ࡞Δ.

• 20ਓ࣮ݧରͱͯͦ͠ͷࢠిͨͬ࡞ॻ੶Λར༻ͯ͠,2

ਐ,ϋϛϯάූ߸ͷࣝΛֶͿ.

ॻ੶࡞ޙ, ରʹΞϯέʔτݧ࣮ͨ͠༺ॻ੶Λརࢠి

Λ͏ߦ. ΞϯέʔτʹΑͬͯిࢠॻ੶͕ಡΈ͍͔͢Ͳ͏

.Δ͢౼ݕ͔

9. ڀݚͷޙࠓ

ఏҊͨ͠ํ๏Λ࣮ࢠిͨ͠ݱॻ੶༻ϦʔμΛ։ൃ͍ͯ͠

Δ.Ξϯέʔτͱ࣮ݧͷ݁ՌʹΑΓ, ಡऀͷཧղ্͕͢

Δిࢠॻ੶༻Ϧʔμʔͷ༰Λݕ౼͠,վળ͢Δ.
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