
ΦϑΟεڥʹ͓͚ΔωοτϫʔΫγεςϜͷ

লిྗԽͷͨΊͷϓϥϯχϯάख๏

ݪ҄ (ଠ1,a ઘ ་2,b) Ѩ෦ (c,3,1ږ ੁপ 3,1,d)

֓ཁɿΦϑΟεϏϧͰফඅ͞ΕΔిྗͷ͏ͪɼωοτϫʔΫγεςϜΛߏ͢Δ ICTثػͷফඅిྗ͕

ΊΔׂ߹ӹʑ૿େ͖͓ͯͯ͠ΓɼICTثػωοτϫʔΫγεςϜͷলిྗԽ͕ۓ٤ͷ՝ͱͳͬͯ

͍ΔɽຊڀݚͰɼΦϑΟεڥʹ͓͚ΔωοτϫʔΫγεςϜશମͷޮՌతͳӡ༻ʹΑΔిྗͷ༗ޮར

༻Λ࣮͢ݱΔϓϥϯχϯάख๏ΛఏҊ͢Δɽຊख๏ϑϦʔΞυϨεΦϑΟεڥʹ͓͚ΔωοτϫʔΫ

γεςϜʹযΛͯɼਓؒͷޮۀ࡞γεςϜͷ༻ঢ়͍ͯͮجʹگਓؒͷۀ࡞ॴͷஔثػΛ

ࣗతʹ੍͢ޚΔɽຊߘͰɼਓؒͷޮۀ࡞γεςϜͷ༻ঢ়͍ͯͮجʹگγεςϜঢ়ଶͷ࠷దԽΛ

Δɽ͢ܭखॱʢϓϥϯʣΛࣗಈੜ͢ΔͨΊͷϓϥϯχϯάϞσϧΛઃߦదঢ়ଶͷҠ࠷తؔͱɼ͏ߦ

·ͨɼϓϥϯφΛ༻͍ͯఏҊख๏ͷ࣮Λ͍ߦɼϓϥϯχϯάͷ࣮༻ੑͷ֬ೝΛ͏ߦɽ

1. ͡Ίʹ

ΦϑΟεϏϧͰফඅ͞ΕΔిྗͷ͏ͪɼωοτϫʔΫ

γεςϜʹΑΔফඅిྗ͕ΊΔׂ߹ӹʑ૿େ͖ͯͯ͠

͓ΓɼΦϑΟεՈఉʹ͓͚Δফඅిྗ 1990Ҏ߱૿

Ճʹ͋Δ [1]ɽϢϏΩλείϯϐϡʔςΟϯάΫϥ

υίϯϐϡʔςΟϯάͷൃలʹΑΓɼωοτϫʔΫγε

ςϜͷڌूԽ͕ਐΈɼίετݮফඅిྗݮʹҰ

ఆͷޮՌ͕ಘΒΕ͍ͯΔ͕ɼΦϑΟεʹ͓͚Δফඅిྗͷ

 20%͕ ICTثػʹΑΔిྗফඅͰ͋Γ [2]ɼICTثػͷ

লిྗԽ͕ۓ٤ͷ՝ͱͳ͍ͬͯΔɽ

ैདྷͷωοτϫʔΫγεςϜͷলిྗԽͰɼݸʑͷ ICT

ΘΕ͖ͯͨߦʹతۃͷলిྗԽͷऔΓΈੵثػ [5–12]ɽ

͔͠͠ɼେنͳωοτϫʔΫγεςϜͰ͋Δσʔληϯ

λʹ͓͍ͯɼηϯλͷαʔόͷฏۉ༻ 20ˋఔ

Ͱ͋Γ [3]ɼαʔόΛेʹ༗ޮར༻ग़དྷ͍ͯͳ͍ɽ͜ͷ

Λదʹӡ༻͠ɼ༗ޮثػ͢Δ֤ߏΒɼγεςϜΛ͔ࣄ

ར༻͢Δ͜ͱ͕লిྗԽɾઅిΛ࣮͢ݱΔͨΊͷॏཁͳ՝

Ͱ͋Δͱ͑ݴΔɽ
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ͦ͜ͰɼPCɼωοτϫʔΫثػɼϓϦϯλͳͲΛؚΉܥ

શମͷڍಈʹྀͯ͠ӡ༻Λ੍͢ޚΔ͜ͱͰɼΑΓ͍ߴফ

අిྗޮݮՌ͕ಘΒΕΔͱ͑ߟΒΕΔ͕ɼಛʹΦϑΟε

ͱɼਓؒͷ͏ߦΛޚಈͷΈΛ੍ྀͯ͠ڍͷثػͰڥ

࡞ͷԼΛট͘Մੑ͕͋ΔɽͦͷͨΊɼਓؒͷޮۀ࡞

దͳγεςϜ࠷ɼྀͯ͠ߟಈΛڍγεςϜશମͷޮۀ

ͷঢ়ଶΛಋ͘͜ͱ͕ඞཁͱͳΔɽ·ͨɼγεςϜશମߏ

ͷ੍ޚΛࡍ͏ߦɼγεςϜ͕ෳࡶʹͳΔͱɼγεςϜͷ࠶

ʹͳΔɽͦͷࠔ͕ޚͳΓɼదͳ੍ʹࡶͷखॱ͕ෳߏ

ͨΊɼγεςϜߏ࠶ͷదͳखॱʢϓϥϯʣΛಋग़͢Δ

͜ͱ͕ඞཁͰ͋Δɽ

զʑɼωοτϫʔΫγεςϜΛߏ͢Δ֤ثػΛ౷߹

త͔ͭࣗతʹ੍͠ޚɼγεςϜશମͷ࠷దԽΛ͜͏ߦͱ

Ͱిྗͷ༗ޮར༻Λ࣮͢ݱΔख๏ΛఏҊ͍ͯ͠Δ [4]ɽຊ

ख๏Ͱɼతؔʹ͖ͮجγεςϜશମͷফඅిྗͷ࠷

దԽΛ͍ߦɼγεςϜͷ࠷దঢ়ଶΛಋग़͢Δɽͦͯ͠ɼAI

ٕज़ͷҰͭͰ͋ΔʮϓϥϯχϯάʯΛ༻͍ͯɼ࠷దঢ়ଶ

ͷҠߦϓϥϯΛࣗಈੜ͢ΔɽϓϥϯχϯάΛ༻͍Δ͜ͱ

ͰɼෳࡶͳγεςϜͷߏ࠶ʹରͯ͠దͳҠߦϓϥϯ

ͷಋग़͕ՄͱͳΔɽ

ຊߘͰɼ্هͷख๏ΛΦϑΟεڥʹద༻ͯ͠ɼΦ

ϑΟεڥʹ͓͚ΔωοτϫʔΫγεςϜશମͷলిྗԽ

ͷ࣮ݱΛ͢ࢦɽ۩ମతʹɼϑϦʔΞυϨεΦϑΟε

ΦϑΟεશମͷফඅిޮۀ࡞Λରͱͯ͠ɼਓؒͷڥ

ྗΛྀͯ͠ߟɼ࠷దԽΛ͏ߦతؔΛઃ͢ܭΔɽ·ͨɼ

͏ߦΛޚͷ੍ثػΔͨΊʹਓؒͷஔ͢ߦదঢ়ଶҠ࠷

ͨΊͷϓϥϯχϯάϞσϧΛઃ͢ܭΔɽ
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͞ΒʹɼΦʔϓϯιʔεͷϓϥϯφΛ༻͍ͯఏҊख๏Λ

࣮͠ɼϓϥϯχϯάͷ༗ޮੑΛ֬ೝ͢ΔͨΊͷ༧උ࣮ݧ

Λ͏ߦɽ࣮݁ݧՌ͔Βɼϓϥϯχϯάͷ࣮༻ੑʹ͍ͭͯٞ

͢Δɽ

2. ؔ࿈ڀݚ

2.1 ΦϑΟεڥͷলిྗԽʹؔ͢Δؔ࿈ڀݚ

ΦϑΟεڥʹ͓͍ͯɼσεΫτοϓ PCϞχλɼϓ

ϦϯλͳͲݸʑͷ ICTثػͷলిྗԽʹ༷ؔͯ͠ʑͳڀݚ

͕ଘ͢ࡏΔɽBerlΒ [5]ʮԾԽΦϑΟεڥʯΛఏএ

͠ɼσεΫτοϓ PCͷڥΛԾԽ͠ɼΦϑΟεʹ͓͍

ಈ͠ଓ͚͍ͯΔσεΫτοϓىͯ PCͷڥΛଞͷ PCʹ

ϚΠάϨʔγϣϯɾू͢Δ͜ͱͰɼΦϑΟεશମͷ PC

ͷফඅిྗΛ͑Δख๏ΛఏҊ͍ͯ͠Δɽ͞ΒʹɼσεΫ

τοϓ PCͷిྗϞσϧΛఆٛ͠ɼղੳతʹলిྗԽޮ

ͷ͞ߴΛࣔ͢ͱͱʹɼγϛϡϨʔγϣϯ࣮ݧΛ௨ͯ͠ఏ

Ҋख๏ͷ༗ޮੑΛධՁ͍ͯ͠Δ [6]ɽ

JaramilloΒ [7] PCͷϞχλʹযΛͯͨলిྗԽ

ΛఏҊ͍ͯ͠ΔɽPCϞχλͷ্෦ʹԻηϯαΛઃஔ

͢Δ͜ͱͰར༻ऀͷࡏ੮ঢ়گΛਪఆ͠ɼར༻ऀ͕੮ͯ͠

͍Δɼ͋Δ͍ϞχλΛΘͳ͍ۀ࡞Λ͍ͯ͠Δͱਪఆ͞

Εͨ߹ɼϞχλͷిݯΛࣗಈͰΦϑʹ͢Δ͜ͱͰফඅి

ྗͷݮΛ࣮͍ͯ͠ݱΔɽ

·ͨɼϓϦϯλͷলిྗԽͷͨΊɼManaged Print Ser-

vice(MPS)ͱ͍͏֓೦͕ఏএ͞Ε͍ͯΔɽ͜ΕΦϑΟε

ʹ͓͚ΔϓϦϯλͷ༻ঢ়گΛੳ͠ɼϓϦϯλͷΛ

ͷͰ͢ࢦΔ͜ͱͰলΤωΛ͢ʹݶখ࠷దԽͯ͠ඞཁ࠷

͋Γɼෳ߹ػϝʔΧ֤͔ࣾΒ࣮༻Խ͞Εͱͯ͠ఏ͞ڙ

Ε͍ͯΔ [8] [9]ɽ͔͠͠ɼ͜ͷ֓೦৽ͨʹϓϦϯλΛ

Ճ͢Δ߹Λରͱ͍ͯ͠ΔͨΊɼطઃͷϓϦϯλͷޮ

తͳӡ༻ʹ͍͍ͭͯͯ͑ߟͳ͍ɽ

ҰํͰɼۙҰൠతʹͳΓͭͭ͋ΔϑϦʔΞυϨεΦ

ϑΟεΛରͱ͠ɼऀۀ࡞ͷ࠲੮ͷׂΓͯΛ͏ߦ

͕ొ͍ͯ͠Δ [10]ɽϑϦʔΞυϨεΦϑΟεऀۀ࡞ͷ

ΔΦ͢ۀ࡞ɼ͠༺ʹ੮Λࣗ༝࠲༗ͷڞఆͤͣɼݻ੮Λ࠲

ϑΟεͰ͋Δɽ͜ͷख๏ͰؒͳͲ͕ऀۀ࡞গͳ͘ͳͬ

ͨ߹ɼऀۀ࡞ΛҰՕॴʹ·ͱΊͯෆཁͳՕॴͷূ໌Λফ

౮͢Δ͜ͱͰɼলిྗԽޮՌΛଅ͢͜ͱ͕ՄͰ͋Δɽ͠

͔͠ɼؒҎ֎ͷ௨ৗ࣌Ͱ࠲੮ͷબϥϯμϜͰߦΘ

Εɼ·ͨর໌Ҏ֎ͷཁૉʹྀ͍͍ͭͯͯ͠ߟͳ͍ɽ

͜ΕΒʹՃ͑ɼΦϑΟεͷۭௐ [11]র໌ [12]ͷলి

ྗԽʹؔ͢ΔڀݚߦΘΕ͍ͯΔ͕ɼ͍ͣΕ֤ثػɾઃ

උݸผͷলిྗԽΛযͱ͓ͯ͠Γɼෳͷ͔ثػΒͳΔ

γεςϜશମͷলిྗԽΛ࣮͢ݱΔٕज़ະཱͩ֬͞Εͯ

͍ͳ͍ɽ

2.2 ຊڀݚͷΞϓϩʔν

ผͷলిྗԽͰͳ͘γεςϜશମͷলిྗԽݸثػ֤

ͷͨΊɼզʑάϦʔϯࢦωοτϫʔΫཧٕज़ͷݚ

Δ͍ͯͬߦ։ൃΛڀ [13]ɽ͜ΕɼωοτϫʔΫཧٕज़

Λج൫ͱͯ͠ɼͦ͜ʹলిྗԽٕज़Λಋೖ͢Δ͜ͱͰɼε

ϚʔτλοϓͳͲͷಛผͳܭଌثػΛඞཁͱͤͣʹωοτ

ϫʔΫγεςϜͷলిྗԽ੍ޚΛ͜͏ߦͱ͕ՄͰ͋Δ

͕େ͖ͳಛͰ͋Δɽ۩ମతʹɼωοτϫʔΫཧٕज़

ʹΑΓ֤ثػͷಈ࡞ঢ়گʢCPUෛՙωοτϫʔΫෛՙɼ

ಈ͍ͯ͠࡞ΔλεΫͳͲʣωοτϫʔΫͷଓঢ়ଶɼ

ଓؒ࣌ɼ͞ΒʹγεςϜશମͷωοτϫʔΫߏΛ

Λ༺ͷফඅిྗγεςϜͷརثػɼ͔ͦ͜Β֤͠ࢹ

ྨਪ͢Δɽͦͯ͠ɼՄࢹԽٕज़ʹΑΓɼثػͷར༻ঢ়ଶ

ফඅిྗͷ༁ͷੳࢉग़Λ͍ߦɼՄࢹԽදࣔ͢Δɽ͞

ΒʹɼࣗԽٕज़ʹΑΓɼলిྗԽʹ͚ͨΤωϧΪʔϙ

ϦγʔγεςϜͷར༻ঢ়͍ͯͮجʹگɼར༻͞Ε͍ͯͳ

͍ͷిݯͷ ON/OFFΛࣗతʹ੍͢ޚΔͱͱʹɼ

ωοτϫʔΫߏαʔό্Ͱಈ͍ͯ͠࡞ΔλεΫΛࣗ

తʹΓସ͑Δ͜ͱͰແବͳফඅిྗΛ͢ݮΔɽ

ຊจͰɼάϦʔϯࢦωοτϫʔΫཧٕज़ʹ͓͚

ΔࣗԽٕज़ͷ࣮ݱ͚ͯɼϓϥϯχϯάख๏Λωοτ

ϫʔΫγεςϜԠ༻ͯ͠ɼిྗΛ༗ޮར༻͢ΔͨΊʹ

ωοτϫʔΫߏΛࣗԽʹ੍͢ޚΔख๏ΛఏҊ͢Δɽ۩

ମతʹωοτϫʔΫཧٕज़ʹΑΓऩू֤ͨ͠ثػͷಈ

Λར༻ͯ͠ɼిߏγεςϜશମͷωοτϫʔΫگঢ়࡞

ྗΛ༗ޮར༻͢ΔͨΊͷ࠷దͳωοτϫʔΫߏΛಋग़

͠ɼࣗతʹ੍͢ޚΔɽ͜ͷϓϥϯχϯάख๏ΛࣗԽٕ

ज़ʹ༻͍Δ͜ͱͰɼωοτϫʔΫͷߏΛม͢ߋΔࡍɼͦ

ͷߏมߋͷखॱΛࣗಈతʹಋग़͢Δ͜ͱ͕Ͱ͖Δɽ

3. ఏҊख๏ͷ֓ཁ

3.1 ఏҊ͢ΔলిྗԽख๏

ఏҊ͢ΔলిྗԽख๏Λ༻͍ͨγεςϜͷུ֓Λਤ 1ʹ

ࣔ͢ɽ

ਤ 1 ఏҊ͢ΔলిྗԽख๏Λ༻͍ͨγεςϜུ֓ਤ

͜ͷγεςϜɼMonitorɼOptimizerɼPlannerɼCon-

trollerͷ 4ͭͷϞδϡʔϧ͔Βߏ͞Ε͍ͯΔɽMonitor

 PC ͷ༻ঢ়گͳͲγεςϜͷঢ়ଶΛ؍ଌ͢Δɽ؍ଌ

ͨ͠Λجʹ Optimizer͕࠷దԽΛ͍ߦɼ࠷దঢ়ଶΛਪఆ

͢Δɽ࣍ʹɼMonitorʹΑΔ؍ଌͱ OptimizerʹΑΓಘ

ΒΕͨ࠷దঢ়ଶΛجʹɼPlanner͕࠷దঢ়ଶҠ͢ߦΔͨ

�%(#&ॹ �-0�,32.)�!"'$উ�1/��*��+

�������������������
�������������������	���� ����



ΊͷΞΫγϣϯྻܥ (ϓϥϯ)Λ࡞ (ϓϥϯχϯά) ͠ɼ

ControllerʹΑ࣮ͬͯڥͷঢ়ଶΛ੍͢ޚΔɽ

3.2 ϓϥϯχϯάɾ੍ޚର

PC͚ͩͰͳ͘ωοτϫʔΫثػϓϦϯλͳͲؚΊ

౷߹తʹ੍͢ޚΔࡍɼܥશମ͕ෳࡶʹͳΓɼదͳखॱͰ

Δ͜ͱ͕ඞཁʹͳΔɽͦ͜Ͱɼຊख๏ͰAI͢ޚΛ੍ثػ

ٕज़ͷҰͭͰ͋ΔʮϓϥϯχϯάʯΛ༻͍Δɽϓϥϯχϯ

άͱʮ༩͑ΒΕͨඪΛୡ͢ΔͨΊʹඞཁͳߦҝͷܥ

ྻΛࣗಈੜ͢Δʯ͜ͱͰ͋Γɼ͜ΕΛ༻͍Δ͜ͱͰɼෳ

ͷثػΛؚΉγεςϜͷߏมߋਓͷҠಈͷखॱΛࣗ

ಈੜ͢Δ͜ͱ͕Ͱ͖Δɽ

ຊߘͰΦϑΟεڥʹ͓͚ΔωοτϫʔΫγεςϜΛ

ఆ͠ɼٞ͢Δɽఆ͢ΔωοτϫʔΫγεςϜɼҎ

Լͷ͔ثػΒߏ͞ΕΔͷͱ͢Δɽ

• PC
• ωοτϫʔΫεΠον
• ϓϦϯλ
͜ΕΒͷثػʹର͢Δ੍ޚʹՃ͑ɼऀۀ࡞ʹର͢Δ࠲੮

ͷׂΓͯΛ͏ߦɽΦϑΟεڥʹ͓͚ΔলిྗԽΛ࣮ݱ

͢Δ͏͑Ͱɼ୯७ʹফඅిྗͷ࠷খԽͷΈΛඪͱͨ͠

߹ɼͦͷʹ͓͚Δਓͷৗੜࢧʹ׆োΛ͖ͨ͢߹͕͋

Δɽͦͷҝɼऀۀ࡞ͷޮۀ࡞ྀߟʹೖΕΔɽ

3.3 ͞ΕΔޮՌظ

ઌڀݚߦ [14]Ͱɼରͱͯ͠େֶʹ͓͚Δࣨڀݚͷډ

ࣨΛఆ͠ɼࣨډثػͷফඅిྗ࠷దԽʹର͢ΔఏҊϓ

ϥϯχϯάख๏ͷ༗ޮੑΛٞͨ͠ɽ۩ମతʹফඅిྗ

Λྀ͢ߟΔྨثػͱͯ͠ɼۀ࡞༻ PCɼর໌ɼۭௐΛର

ͱ͠ɼࣨڀݚͷϓϩδΣΫτ ॴଐ͢Δϝʹ(άϧʔϓڀݚ)

ϯόʔʢֶੜʣ͕෦Ͱۀ࡞༻ PCΛ༻͍ͯ͢ۀ࡞Δ໘

Λఆͨ͠ɽMonitor࣮͔ڥΒ֤ثػͷফඅిྗΛ؍

ଌ͠ɼͦͷ͔Βར༻ऀͷੜ׆ঢ়گͷਪఆΛ͏ߦ [15]ɽਪ

ఆͨ͠ੜ׆ঢ়گΛجʹɼOptimizer͕ར༻ऀͷޮۀ࡞

దঢ়ଶΛਪఆ͢Δɽ࠷దԽ͠ɼ࠷ೖΕͯফඅిྗΛʹྀߟ

ͦͷ݁Ռɼޮۀ࡞Λҡͨ࣋͠··ిྗΛ༗ޮར༻͢Δϓ

ϥϯ͕ੜՄͰ͋Δ͜ͱΛͨ͠ূݕɽ

ຊߘͰɼ੍ޚରΛۀ࡞༻ PC͔ΒωοτϫʔΫγε

ςϜશମʹ֦ு͠ɼγεςϜશମͷলిྗԽΛ͏ߦɽຊఏ

Ҋख๏ʹΑΔޮՌΛҎԼͷਤ 2ʹࣔ͢ɽ

2ͭͷҟͳΔΤϦΞͰϝϯό͕͍ͯ͠ۀ࡞Δ߹ɼ1ͭͷ

ΤϦΞʹूͯ͠ஔ͢Δ͜ͱͰɼෆඞཁͱͳͬͨωοτ

ϫʔΫεΠονϓϦϯλͷిݯΛ OFFʹ͠ɼফඅిྗ

Λ͢ݮΔ͜ͱ͕Ͱ͖Δɽ·ͨɼ͜ΕΒͷثػͷ੍ޚɼ

ϝϯόͷҠಈͳͲΛదͳॱংͰͨ͏ߦΊͷϓϥϯΛࣗಈ

ੜ͢Δɽ

ਤ 2 ຊఏҊख๏ʹΑΔޮՌ

4. ઃܭɾ࣮

4.1 Optimizer

4.1.1 ܭదԽͷͨΊͷతؔͷઃ࠷

ΦϑΟεʹ͓͍ͯɼ৽ͨʹϝϯό͕Ճ͞Εͨͱ͖ط

ଘͷϝϯόͷ࠶ஔΛࡍ͏ߦͷ࠲੮ͷׂΓͯํΛܾΊΔ

ͨΊɼతؔ F (s)ΛҎԼͷࣜ (1)ͷΑ͏ʹఆٛ͢Δɽ

F (s) = αE(s)− (1− α)W (s) (1)

৽ͨʹϝϯό͕Ճ͞Εͨͱ͖ɼ͜ͷతؔΛ࠷খԽ

͢Δ࠲੮ͷׂΓͯثػͷ੍ߦ͕ޚΘΕΔɽϝϯόΛ

͋Δ࠲੮ʹׂΓͯͨࡍͷγεςϜͷঢ়ଶʢ֤ PCͷಈ࡞

ঢ়گωοτϫʔΫεΠονͷ ON/OFFͳͲʣɼ֤ϝ

ϯόͷஔΛঢ়ଶϕΫτϧ sͰද͢ɽE(s)γεςϜશ

ମͷফඅిྗɼW (s)ϝϯόͷޮۀ࡞ΛߴΊΔཁૉΛ

Խͨ͠ͷͰ͋ΔɽলిྗԽͷ࣮ݱʹ͓͍ͯɼফඅి

ྗ E(s)͕ՄͳݶΓখ͘͞ɼޮۀ࡞W (s)͕Մͳݶ

Γେ͖͘ͳΔ͜ͱ͕·͍͠ɽैͬͯɼࣜ (1)Ͱఆٛͨ͠

తؔ F (s)͕࠷খͱͳΔঢ়ଶϕΫτϧ sΛٻΊΔ͜ͱ

Ͱ࠷దঢ়ଶΛਪఆ͢ΔɽҰൠʹফඅిྗͱޮۀ࡞ͷؒʹ

τϨʔυΦϑͷ͕ؔ͋ΓɼͲͪΒΛॏ͢ࢹΔ͔ར༻

ऀͷࢤϓϩδΣΫτͷঢ়گʹΑΓҟͳΔɽͦͷҝɼ

ར༻ऀ͕༧ΊॏΈ αΛదʹઃఆ͢Δ͜ͱͰɼফඅి

ྗͱޮۀ࡞ͦΕͧΕͷॏΈΛࣗ༝ʹઃఆͰ͖Δͷͱ͠

ͨɽྫ͑ α = 1ͷ߹ɼޮۀ࡞ྀͣͤߟ୯७ʹγε

ςϜશମͷফඅిྗͷ࠷খԽΛ͍ߦɼα = 0ͷ߹ɼফඅ

ిྗແޮۀ࡞ͯ͠ࢹΛ࠷େԽ͢Δɽ

4.1.2 ফඅిྗͷఆࣜԽ

ফඅిྗ E(s)ΛҎԼͷࣜ (2)ͷΑ͏ʹఆٛ͢Δɽ

E(s) =
∑

pc∈PC

P (pc, s) +
∑

sw∈Switch

P (sw , s) +

∑

pr∈Printer

P (pr , s) (2)

͜͜ͰɼPCɼSwitchɼPrinter ͦΕͧΕۀ࡞༻σεΫ

�&)$'ॹ! .1�-43/*�"#(%উ�20��+��,
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τοϓ PCɼωοτϫʔΫεΠονɼϓϦϯλͷू߹Ͱ͋

ΔɽσεΫτοϓ PCͷফඅిྗ P (pc, s)ҎԼͷࣜ (3)

͔Βࢉग़͞ΕΔɽ

P (pc, s) = S(pc, s)× Ppc (3)

S(pc, s) PCͷঢ়ଶʹΑͬͯมԽ͢ΔͰ͋ΓɼҎԼ

ͷࣜ (4)ͷΑ͏ʹද͞ΕΔɽ

S(pc, s) =

⎧
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

0 if pc is off

0.01 if pc is in sleep mode

0.1 if pc is idle
...

1 if pc’s utilization is max

(4)

Ppc  pcͷ࠷େফඅిྗΛද͢ఆͰ͋Γɼ֤ PCͷε

ϖοΫݸମࠩʹΑͬͯͦΕͧΕҟͳΔɽ

ωοτϫʔΫεΠονͷফඅిྗ P (sw , s)ɼONͷ࣌

ʹ͍ͭͯҰఆ Psw Ͱ͋ΓɼҎԼͷࣜ (5)Ͱද͞ΕΔɽ

P (sw , s) = S(sw , s)× Psw (5)

S(sw , s) =

⎧
⎨

⎩
0 if sw is off

1 if sw is on
(6)

ϓϦϯλͷফඅిྗ P (pr , s)ಉ༷ʹɼONͷ࣌ͷফඅ

ిྗ Ppr Λ༻͍ͯҎԼͷࣜ (7)ͷΑ͏ʹද͞ΕΔɽ

P (pr , s) = S(pr , s)× Ppr (7)

S(pr , s) =

⎧
⎨

⎩
0 if pr is off

1 if pr is on
(8)

4.1.3 ͷఆࣜԽޮۀ࡞

Wޮۀ࡞ (s)ΛҎԼͷࣜ (9)ͷΑ͏ʹఆٛ͢Δɽ

W (s) =
∑

p∈Project

Wdist(p, s) +
∑

m∈Member

WPC(m, s)

(9)

͜͜ͰɼProject ϓϩδΣΫτͷू߹Λද͢ɽϓϩδΣ

Ϋτͱಉ͡ࣄΛ͍ͯ͠ΔάϧʔϓͰ͋Γɼϝϯό͍

ͣΕ͔ඞͣҰͭͷϓϩδΣΫτʹଐ͍ͯ͠Δͷͱ͢Δɽ

ҰൠʹɼಉϓϩδΣΫτͷϝϯό͕ۙ͘Ͱ͍ͯ͠ۀ࡞Δ࣌ɼ

ΒΕΔɽͦ͜ͰɼΦϑΟεΛෳ͑ߟ্͕͕Δͱޮۀ࡞

ͷΤϦΞʹ۠ΓɼಉϓϩδΣΫτͷϝϯό͕ಉ͡ΤϦΞ

Ͱ͍ͯ͠ۀ࡞Δ࣌ɼޮۀ࡞W (s)্͕͕Δͷͱ͢Δɽ

ಉϓϩδΣΫτͷϝϯό͕ಉ͡ΤϦΞʹ͍Δ͜ͱʹΑΓՃ

,ΕΔύϥϝʔλWdist(p͞ࢉ s)ΛҎԼͷࣜ (10)ͷΑ͏ʹ

ఆٛ͢Δɽ

Wdist(p, s) = β ×Npair(p, s) (10)

͜͜ͰɼNpair(p, s)ಉҰϓϩδΣΫτͰಉ͡ΤϦΞʹ

͍ΔϖΞͷΛද͠ɼβ ൺྫͰ͋Δɽ

·ͨɼWPC(m, s) PCͷεϖοΫ͕ࠩޮۀ࡞ʹ༩͑

ΔӨڹΛԽͨ͠ͷͰ͋ΓɼMember ϝϯόͷू߹

Ͱ͋ΔɽPCҰൠʹϋΠεϖοΫͰ͋Εফඅిྗߴ

͍͕ɼͦͷར༻ऀͷޮۀ࡞ߴ·Δͱ͑ߟΒΕΔɽͦ͜

Ͱɼϝϯό m͕༻͢Δ PCΛ pcm ͱ͠ɼͦͷ࠷େফඅ

ిྗ Ppcm Λ༻͍ͯɼWPC(m, s)ΛҎԼͷࣜ (11)ͷΑ͏ʹ

ఆٛ͢Δɽ

WPC(m, s) = γ × Ppcm (11)

͜͜Ͱɼγ ൺྫͰ͋Δɽ

Ҏ্ͷࣜʹΑΓɼిྗͷ༗ޮར༻ͷͨΊͷ࠷దঢ়ଶΛਪ

ఆ͢Δɽ

4.2 Planner

ຊڀݚͰɼ࣮ڥͷঢ়ଶʢॳظঢ়ଶʣ͔Β࠷దঢ়ଶ

ʢΰʔϧʣʹࢸΔ·ͰͷΞΫγϣϯྻܥʢϓϥϯʣΛϓϥϯ

χϯάΛ༻͍ͯੜ͢ΔɽຊߘͰɼPlannerͷઃܭɾ࣮

ʹ DLPlan [16]Λ༻͍ΔɽҎԼɼϓϥϯχϯάΛͨ͏ߦ

ΊʹඞཁͳɼΦϒδΣΫτɼεςʔτɼΞΫγϣϯ͔Βߏ

͞ΕΔϓϥϯχϯάϞσϧͷઃܭʹ͍ͭͯड़Δɽ

ϓϥϯχϯάΛ͏ߦରͱͯ͠ɼΦϑΟεͰ͢ۀ࡞Δϝ

ϯόωοτϫʔΫγεςϜΛߏ͢Δ֤ثػΛΦϒδΣ

ΫτΛͯ͠ఆٛͨ͠ɽද 1ʹ֤ΦϒδΣΫτͷఆٛΛࣔ͢ɽ

ද 1 ΦϒδΣΫτͷఆٛ

Member ΦϑΟεͰ͢ۀ࡞Δϝϯό

PC σεΫτοϓ PC

Switch ωοτϫʔΫεΠον

Printer ϓϦϯλ

Area ΦϑΟεΛ۠ͬͨΤϦΞ

ɼΦϒδΣΫτͷঢ়ଶʢεςʔτʣͱͯ͠දʹ࣍ 2ͷ௨

Γఆٛ͢Δɽ

Ͱ͋ΔΞ࡞ಈ͏ߦʹɼεςʔτΛมԽͤ͞ΔͨΊʹޙ࠷

ΫγϣϯΛఆٛ͢ΔɽDLPlanʹ͓͚ΔΞΫγϣϯͷߏจ

ଇΛҎԼʹࣔ͢ɽن

oper (ΞΫγϣϯ໊)

vars: (ΔΦϒδΣΫτؔ͢)

pre: (લఏ݅)

del: (আ͢Δεςʔτ)

add: (Ճ͢Δεςʔτ)

�%(#&ॹ �-0�,32.)�!"'$উ�1/��*��+
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ද 2 εςʔτͷఆٛ

inArea(?member, ?area) ϝϯό?member ͕ΤϦΞ?area

ʹ͍Δ

using(?member, ?pc) ϝϯό?member ͕ PC?pc Λ

Δ͍ͯͬ

notUsing(?member) ϝϯό?member͕ PCΛͯͬ

͍ͳ͍

switchOn(?switch) ωοτϫʔΫεΠον?switch͕

ON ʹͳ͍ͬͯΔ

switchOff(?switch) ωοτϫʔΫεΠον?switch͕

OFF ʹͳ͍ͬͯΔ

printerOn(?switch) ϓϦϯλ?printer ͕ ON ʹͳͬ

͍ͯΔ

printerOff(?switch) ϓϦϯλ?printer͕OFFʹͳͬ

͍ͯΔ

hasOrder(?switch, ?pc)/

hasOrder(?switch, ?printer)

ωοτϫʔΫεΠον?switch

ʹ PC?pc/ϓϦϯλ?printer ͕

Δ͍͕ͯͬܨ

͜ͷߏจنଇʹै͍ɼͦΕͧΕͷΞΫγϣϯΛද͢ݱΔ

ͱҎԼͷΑ͏ʹͳΔɽ

• ϝϯό?member͕ΤϦΞ?fromarea͔ΒΤϦΞ?toarea

Ҡಈ͢Δ

oper moveArea
vars: ?member, ?fromarea, ?toarea
pre: dom:inArea(?member, ?fromarea),

dom:notUsing(?member)
del: dom:inArea(?member, ?fromarea)
add: dom:inArea(?member, ?toarea)

• ϝϯό?member͕ PC?pcΛ͍࢝ΊΔ

oper usePC
vars: ?member, ?pc, ?switch
pre: dom:notUsing(?member),

dom:hasOrder(?switch, ?pc),
dom:switchOn(?switch)

del: dom:notUsing(?member)
add: dom:using(?member, ?pc)

• ϝϯό?member͕ PC?pcΛ͏ͷΛࢭΊΔ

oper unusePC
vars: ?member, ?pc, ?switch
pre: dom:using(?member, ?pc),

dom:hasOrder(?switch, ?pc),
dom:switchOn(?switch)

del: dom:using(?member, ?pc)
add: dom:notUsing(?member)

• ϓϦϯλ?printerΛ ONʹ͢Δ

oper turnPrinterOn
vars: ?printer, ?switch
pre: dom:printerOff(?printer),

dom:hasOrder(?switch, ?printer),
dom:switchOn(?switch)

del: dom:printerOff(?printer)
add: dom:printerOn(?printer)

• ϓϦϯλ?printerΛ OFFʹ͢Δ

oper turnPrinterOff
vars: ?printer, ?switch
pre: dom:printerOn(?printer),

dom:hasOrder(?switch, ?printer),
dom:switchOn(?switch)

del: dom:printerOn(?printer)
add: dom:printerOff(?printer)

• ωοτϫʔΫεΠον?switchΛ ONʹ͢Δ

oper turnSwitchOn
vars: ?switch
pre: dom:switchOff(?printer)
del: dom:switchOff(?printer)
add: dom:switchOn(?printer)

• ωοτϫʔΫεΠον?switchΛ OFFʹ͢Δ

oper turnSwitchOff
vars: ?switch
pre: dom:switchOn(?printer)
del: dom:switchOn(?printer)
add: dom:switchOff(?printer)

5. ݧ࣮

5.1 ͷ֓ཁݧ࣮

ຊষͰಛʹ PlannerʹযΛͯɼϓϥϯχϯάͷ༗

ޮੑΛ֬ೝ͢ΔͨΊͷ༧උ࣮ݧΛ͏ߦɽ۩ମతʹɼ͋Δ

γφϦΦʹ͍ͨͮجΦϑΟεʹ͓͚Δۀ࡞ঢ়گΛઃఆ͠ɼ

ॳظঢ়ଶͱ࠷దঢ়ଶΛ Plannerʹ༩͑࠷దঢ়ଶͱࢸΔϓ

ϥϯΛੜ͢Δɽ͜ͷ࣮ݧΛ௨͠ɼ࠷దঢ়ଶͱࢸΔద

ͳϓϥϯ͕ੜ͞ΕΔ͜ͱΛ֬ೝ͢Δɽ

ຊ࣮ݧͷ࣮ڥߦΛҎԼͷද 3ʹࣔ͢ɽ

ද 3 ڥߦ࣮

PC Dell Optiplex 980

OS Windows 7 Professional 64bit

CPU Intel(R) Core(TM) i7 870 @ 2.93GHz

RAM 4.00GB

Planner DLPlan

γφϦΦͱͯ͠ɼਤ 3ͷΑ͏ʹ 2ਓͷϝϯό͕ 2ͭͷΤ

ϦΞ͔ΒͳΔΦϑΟεͰ͍ͯ͠ۀ࡞ΔڥΛఆ͢Δɽ

ͦΕͧΕͷΤϦΞͰ PC͕ 6ͣͭͱɼωοτϫʔΫ

εΠονɼϓϦϯλ͕ͦΕͧΕ 1ͣͭՔಈ͍ͯ͠Δɽॳ

ঢ়ଶͱͯ͠ظ 2ਓͷϝϯόͦΕͧΕผͷΤϦΞͰ͠ۀ࡞

͓ͯΓɼ2ͭͷΤϦΞͷωοτϫʔΫεΠονͱϓϦϯλ

͕ͦΕͧΕ ONʹͳ͍ͬͯΔঢ়ଶΛ༩͑Δʢਤ 3தࠨਤʣɽ

·ͨɼ࠷దঢ়ଶʢΰʔϧʣͱͯ͠ɼ2ਓͷϝϯό͕ಉ͡Τ

ϦΞͰ͠ۀ࡞ɼແਓͱͳͬͨΤϦΞͷωοτϫʔΫεΠο

�%(#&ॹ �-0�,32.)�!"'$উ�1/��*��+
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ਤ 3 ఆ͢Δڥ

νͱϓϦϯλ͕ OFFʹͳ͍ͬͯΔঢ়ଶΛ༩͑Δʢਤ 3த

ӈਤʣɽ͜ͷγφϦΦΛ 4.2અͰઃͨ͠ܭϓϥϯχϯάϞσ

ϧΛ༻͍ͯද͢ɽ·ͣΦϒδΣΫτҎԼͷ௨ΓදͤΔɽ

Member(prob:m1)

Member(prob:m2)

PC(prob:pc11)

PC(prob:pc12)

PC(prob:pc13)

PC(prob:pc14)

PC(prob:pc15)

PC(prob:pc16)

PC(prob:pc21)

PC(prob:pc22)

PC(prob:pc23)

PC(prob:pc24)

PC(prob:pc25)

PC(prob:pc26)

Switch(prob:sw1)

Switch(prob:sw2)

Printer(prob:pr1)

Printer(prob:pr2)

Area(prob:a1)

Area(prob:a2)

ঢ়ଶ͓ΑͼΰʔϧҎԼͷ௨ΓදͤΔɽظɼॳʹ࣍

• initial state

dom:inArea(prob:m1, prob:a1),

dom:inArea(prob:m2, prob:a2),

dom:using(prob:m1, prob:pc11),

dom:using(prob:m2, prob:pc21),

dom:switchOn(prob:sw1),

dom:switchOn(prob:sw2),

dom:printerOn(prob:pr1),

dom:printerOn(prob:pr2),

dom:hasOrder(prob:sw1, prob:pc11),

dom:hasOrder(prob:sw1, prob:pc12),

dom:hasOrder(prob:sw1, prob:pc13),

dom:hasOrder(prob:sw1, prob:pc14),

dom:hasOrder(prob:sw1, prob:pc15),

dom:hasOrder(prob:sw1, prob:pc16),

dom:hasOrder(prob:sw2, prob:pc21),

dom:hasOrder(prob:sw2, prob:pc22),

dom:hasOrder(prob:sw2, prob:pc23),

dom:hasOrder(prob:sw2, prob:pc24),

dom:hasOrder(prob:sw2, prob:pc25),

dom:hasOrder(prob:sw2, prob:pc26),

dom:hasOrder(prob:sw1, prob:pr1),

dom:hasOrder(prob:sw2, prob:pr2)

• goal state

dom:inArea(prob:m1, prob:a1),

dom:inArea(prob:m2, prob:a1),

dom:using(prob:m1, prob:pc11),

dom:using(prob:m2, prob:pc12),

dom:switchOn(prob:sw1),

dom:switchOff(prob:sw2),

dom:printerOn(prob:pr1),

dom:printerOff(prob:pr2)

5.2 ߟՌ͓Αͼ݁ݧ࣮

ॳظঢ়ଶͱΰʔϧΛೖྗͱͯ͠ɼDLPlanΛ༻͍ͯϓϥ

ϯΛੜͨ͠ɽग़ྗ͞ΕͨϓϥϯΛਤ 4ʹࣔ͢ɽ

ਤ 4 ੜ͞Εͨϓϥϯ

͜͜ͰɼϝϯόͷҠಈޙʹɼෆඞཁͱͳͬͨϓϦϯλɼ

ͦͷޙʹωοτϫʔΫεΠονͷॱͰΦϑʹ͍ͯ͠Δɽ͜

ͷΑ͏ʹɼϝϯόͷҠಈ֤ثػͷ੍͕ޚਖ਼͍͠ॱংͰϓ

ϥϯ͕ੜ͞ΕΔ͜ͱ͕Θ͔ͬͨɽ·ͨɼ͜ͷࡍͷ࣌ࢉܭ

ؒ 6ඵͰ͋Γɼॆ࣮༻తͰ͋Δͱ͍͑Δɽޙࠓݱ

࣮ͷΦϑΟεʹΑΓ͍ۙنɼγφϦΦʹ͓͚Δ࣮ݧΛਐ

ΊΔඞཁ͕͋Δɽ

6. ͓ΘΓʹ

ຊߘͰɼΦϑΟεڥʹ͓͚ΔωοτϫʔΫγεςϜ

શମͷলిྗԽΛͨ͏ߦΊɼফඅిྗ࠷దԽͷͨΊͷϓϥ

ϯχϯάख๏ΛΦϑΟεڥʹద༻͠ɼγεςϜΛߏ͢

Δثػऀۀ࡞ͷஔΛ࠷దԽ͢Δख๏ΛఏҊͨ͠ɽ۩ମ

తʹɼϑϦʔΞυϨεΦϑΟεΛରͱͯ͠ɼਓؒͷ࡞

దԽͷͨΊ࠷ྀͨ͠ߟΦϑΟεશମͷফඅిྗΛޮۀ

ͷతؔͱɼ࠷దঢ়ଶҠ͢ߦΔͨΊͷϓϥϯχϯάϞ

σϧͷઃܭʹ͍ͭͯड़ͨɽ͞ΒʹɼΦʔϓϯιʔεͷϓ

ϥϯφΛ༻͍ͨ༧උ࣮ݧΛ௨ͯ͠ϓϥϯχϯάͷ࣮༻ੑʹ

͍ͭͯͷ֬ೝΛͨͬߦɽޙࠓɼγεςϜશମͷ࣮Λߦ

͍ఏҊख๏ͷ༗༻ੑΛ͠ূݕɼ࣮ ༻Խʹݕ͚ͨ౼Λ͏ߦɽ

ँࣙ ຊڀݚͷҰ෦ɼ૯ল SCOPE(چ PREDICT)ʮใγ

εςϜͷলిྗԽΛ࣮͢ݱΔੈ࣍ωοτϫʔΫཧٕज़ͷݚ

Δɽ͍ͯ͠ࢪԉΛड͚࣮ͯࢧ։ൃʯͷڀ
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