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෼ࢄXMLॲཧΛͨΊͷෳ਺ܦ࿏Λ༻͍ͨϧʔςΟϯάΞϧ
ΰϦζϜͷఏҊͱධՁ
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֓ཁɿ΢ΣϒαʔϏεΛར༻͢Δͱ͖αʔόͱΫϥΠΞϯτͷؒͰ XMLจॻΛ༻͍ͨ৘ใͷ఻ୡ͕ଟ͘

ॲཧ͢Ε͹ɼαʔόͷࢄϊʔυͰ෼ܧΘΕ͍ͯΔɽαʔόͰॲཧ͢ΔॲཧͷҰ෦෼ΛωοτϫʔΫͷதߦ

ෛՙΛܰݮͰ͖ΔɽຊڀݚͰ͸ɼϨΠςϯγͱϊʔυͷ XMLॲཧೳྗʹΑΓෳ਺ͷܦ࿏Λબ୒͢ΔΞϧ

ΰϦζϜΛఏҊͨ͠ɽఏҊͨ͠ΞϧΰϦζϜΛධՁ͢ΔͨΊʹγϛϡϨʔλʹෳ਺ܦ࿏બ୒ͷػೳͷ࣮૷

Λ͍ߦධՁΛͨͬߦ.ͦͷ݁ՌɼϚϧνϧʔςΟϯάΞϧΰϦζϜʹΑͬͯɼXMLॲཧ཰Λ্͢޲Δ͜ͱ

͕Ͱ͖Δɽ

ΩʔϫʔυɿXMLॲཧ,Φϑϩʔυ,ϚϧνϧʔςΟϯάΞϧΰϦζϜ,γϛϡϨʔγϣϯ

Proposal and Evaluation of Multiple Routing Algorithm for Distributed
XML Processing

Longjian Ye1 Hiroshi Koide2 Yaokai Feng1 Kouichi Sakurai1 Dirceu Cavendish3

Abstract: Transmission of information using XML document is widely used between the servers and clients
in web service. To alleviate the overhead of the terminal, some processing of XML documents can be offloaded
to the intermediate nodes of the net such as format checking and grammar validation. In our research, a
multiple routing algorithm based on latency and capacity of nodes is proposed. Also, an evaluation method is
implemented by simulation supporting multi-route. XML document process rate is well promoted as result.

Keywords: XML Processing,Offloading,Multiple routing algorithm,Simulation

1. ͸͡Ίʹ

WebαʔϏε͸׆ۀاಈ౳΋ؚΊͯଟ͘ར༻͞Ε͍ͯ

Δɽಉ࣌ʹଟ਺ͷWebαʔϏε͕࣮͞ߦΕΔͱɼCPU࣌

ؒ΍ϝϞϦ౳ͷݶ͕ݯࢿػࢉܭΒΕ͍ͯΔ͜ͱ͔Βɼॲཧ

଎౓͸௿Լ͢Δ [4]ɽWebαʔϏεؒ΍WebαʔόͱWeb

ΫϥΠΞϯτؒͷ৘ใަ׵ʹ͸ XMLจॻ͕ྑ͘ར༻͞Ε

͍ͯΔɽXMLจॻ͸αʔϏεͦͷ΋ͷͷͨΊʹར༻͞Ε
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ΔଞʹɼXMLจॻͷߏจͷਖ਼͠͞ͷࠪݕɼ੔ࠪݕࣜܗɼଥ

౰ੑࠪݕɼෆཁͳ৘ใͷϑΟϧλϦϯά౳ͷ XMLจॻॲ

ཧΛ͏ߦඞཁ͕͋Δɽ͜ΕΒͷॲཧͱͦΕʹΑΔෛՙ͸ར

༻ऀͷ૿Ճɼ৘ใަ͞׵ΕΔ XMLจॻͷྔʹൺྫͯ͠૿

Ճ͢Δɽ

WebαʔόͷෛՙΛܰ͢ݮΔͨΊɼ͜ΕΒͷ XMLจॻ

ͷॲཧͷҰ෦͸Φϑϩʔυ͢Δ͜ͱ͕ՄೳͰ͋Δɽྫ͑͹

CavendishΒ͕ఏग़ͨ͠ [1]Ͱ͸ɼड৴ଆαʔόʹΑΓॲ

ཧ͢΂͖ۀ࡞͸ωοτϫʔΫ্ͷதؒϊʔυʹΦϑϩʔυ

ՄೳͰ͖Δ͜ͱ͕લఏͱͨ͠৔߹ɼ݁Ռͱͯ͠αʔόͷॲ

ཧΛܰݮͰ͖Δख๏ΛఏҊ͍ͯ͠ΔɽαʔόͷෛՙΛܰݮ

Ͱ͖ΔͨΊɼΑΓଟ͘ͷΫϥΠΞϯτͷཁٻʹԠ͑Δ͜ͱ

͕ՄೳʹͳΔɽΘ͔ͣͳసૹ଎౓Λ٘ਜ਼ʹɼશମతʹॲཧ

଎౓Λ্͢޲Δ͜ͱ͕Ͱ͖Δ [2]ɽ·ͨɼXMLจॻͷॲཧ
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ͷΑ͏ͳجຊతͳػೳ͸ωοτϫʔΫ͕උ͑Δ΂͖ػೳͷ

ͻͱͭͱ͍ͯͯ͑͠ߟΔɽ

Φϑϩʔυઌͷϊʔυͷॲཧೳྗ͸ͦΕͧΕҟͳΔ͜ͱ

͕ҰൠతͰ͋ΔɽͦͷͨΊɼҟͳΔ௨৴ܦ࿏Λར༻͢Δͱ

XMLจॻͷॲཧ͞ΕΔ཰͕ҟͳΔɽ͔͠͠ɼ͍··Ͱஶ

ऀΒ͕ఏҊ͖ͯͨ͠ϧʔςΟϯάΞϧΰϦζϜͰ͸ɼసૹ

ͷࡍͷ஗Ԇ͚ͩΛྀ͖ͨͯ͠ߟɽXMLจॻͷॲཧΛΦϑ

ϩʔυ͢Δ໨తʹ͓͍ͯ͸ɼ͞ΒʹͦΕͧΕͷܦ࿏ʹ͓͚

ΔϊʔυॲཧೳྗΛྀ͢ߟΔ΂͖Ͱ͋Δ [3]ɽ

ຊڀݚͷ໨త͸ωοτϫʔΫτϙϩδʔͰͷϊʔυॲཧ

ೳྗΛ͖ͮجɼXMLσʔλ͕λʔϛφϧʹࢸΔ·ͰΑΓ

ଟ͘σʔλ͕ॲཧ͞ΕΔΑ͏ʹ͢Δ͜ͱͰ͋ΔɽͦͷͨΊ

ʹɼෳ਺ͷ௨৴ܦ࿏Λબ୒͢ΔϚϧνϧʔςΟϯάΞϧΰ

ϦζϜΛఏҊ͢Δɽ͜ͷΞϧΰϦζϜΛ࢖༻͢Δ͜ͱʹΑ

ΓɼXMLॲཧೳྗͷ௿͍ϊʔυΑΓॲཧೳྗͷ͍ߴϊʔ

υΛ༏ઌతʹ࢖༻͢Δܦ࿏Λબ୒͢Δ͜ͱ͕Ͱ͖Δɽͦ͠

ͯɼγϛϡϨʔγϣϯΛ༻͍ఏग़ͨ͠ΞϧΰϦζϜͷ࣮༻

ੑΛධՁͨ͠ɽ

ຊߘͰ͸ɼγϯάϧϧʔςΟϯάΞϧΰϦζϜͱϚϧν

ϧʔςΟϯάΞϧΰϦζϜʹ͍ͭͯઆ໌ͨ͠ޙɼγϛϡ

Ϩʔγϣϯڥ؀Ͱ݁ݧ࣮ͨͬߦՌͷใࠂΛ͏ߦɽ

2. XML෼ࢄॲཧ

ຊڀݚʹ͓͚Δ XML෼ࢄॲཧ͸ҎԼͷૅجॲཧ͔Βߏ

ங͞Ε͍ͯΔɽ

( 1 ) υΩϡϝϯτͷ෼ׂɹ: XMLυΩϡϝϯτ͸ϊʔυ

ʹॲཧͤ͞ΔͨΊɼ͢΂ͯಉ͡αΠζͷஅยʹ෼ׂ͢Δɽ

( 2 ) υΩϡϝϯτͷϚʔΩϯά : શͯͷஅย͸ϚʔΫ͞

Ε͍ͯΔɼͦͷϚʔΫ͸ϊʔυ͔Βผͷϊʔυͷసૹ͞Ε

Δ࣌఺ͷঢ়ଶ͕ه࿥͞Ε͍ͯΔɽ

( 3 ) υΩϡϝϯτͷϚʔδ : ͢΂ͯͷஅย͕ूΊΒΕɼ

΋ͱͷυΩϡϝϯτͲ͓Γͷॱ൪ʹϚʔδ͞ΕΔɽ

XMLจॻ͸৘ใΛλάͰғ·Εͨσʔλͷू߹Ͱ͋Γ

଄Λ࣋ͭߏ (ਤ 1)ɽ։࢝λά͕͋ΓରԠ͢Δऴྃλά͕ܽ

མ͢Δ͔Ͳ͏͔Λࠪ͢ݕΔͨΊελοΫΛར༻͢Δඞཁ

͕͋Δɽϊʔυ͕։࢝λάΛಡΈऔΔͱɼλά໊͕ελο

Ϋʹϓογϡ͞ΕΔɽϊʔυ͕ऴྃλάΛಡΈऔΔͱɼε

λοΫ͔Βઌ಄ͷཁૉ͕ϙοϓ͞Εɼऴྃλά໊ͱϙοϓ

λά໊Λൺֱ͢Δɽ྆ํͷλά໊͕ಉ͡৔߹͸λά͕Ұக

͍ͯ͠Δͱ൑அͰ͖Δɽ͢΂ͯͷλά͕Ұகͨ͠৔߹ɼͦ

ͷ XMLจॻ͸੔ࣜܗͰ͋Δͱ൑ఆͰ͖Δɽਤ 2͸੔ࣜܗ

൑ఆͷྲྀΕͰ͋Δɽจ๏ূݕΛ࣮͢ߦΔͨΊɼ֤ϊʔυ͸

DTDϑΝΠϧΛಡΈऔΓɼূݕνΣοΫͷͨΊͷจ๏ن

ଇΛੜ੒͢Δɽϙοϓɼϓογϡ͞Εͨλάͱจ๏نଇΛ

ൺֱ͠ͳ͕Βɼ֤ϊʔυ͕จ๏ূݕͱ੔ੑࣜܗΛಉ࣌ʹॲ

ཧ͢Δ͜ͱ͕Ͱ͖Δɽॲཧͨ͠ XMLυΩϡϝϯτ͚ͩ಺

༰ͷղੳ [5]Λ͑ߦɼ݁Ռతʹޮ཰্͕޲Ͱ͖Δɽ

ਤ 1 XML ϑΝΠϧ.

Fig. 1 XML File.

ਤ 2 ੔ࣜܗνΣοΫ.

Fig. 2 Check whether well-formed or not.

3. Single RoutingΞϧΰϦζϜ

μΠΫετϥϧʔςΟϯάΞϧΰϦζϜ͸࠷୹ܦ࿏໰୊

Λղͨ͘Ίͷྑ࠷༏ઌ୳ࡧΞϧΰϦζϜͰ͋Δ.ΑΓॲཧ

ೳྗΛಘΔͨΊ,ීஈωοτϫʔΫͷ஗Ԇ࠷খܦ࿏ΛબͿ

Ͱ͸ͳ͘,৽ͨͳॏΈͷํࢉܭ๏Λ୳͞ͳ͚Ε͹ͳΒͳ͍.

࿏Λબ୒͢Δ࣌,ॲཧೳྗΛ࣋ͭϊʔυΛબͼ΍͍͢ܦ

Α͏ʹ,զʑ͸ࣜ (1)ͷॏΈํࢉܭ๏Λఏग़ͨ͠.weight͸

ॏΈͰ͋ΓɼprocSpeed͸ॲཧೳྗ͕࣋ͭϊʔυͷॲཧ଎

౓Ͱ͋Δ,ॲཧೳྗ͕࣋ͯͳ͍৔߹ procSpeed͸ 0ͱ͢Δ.

weight =
1

1 + procSpeed
(1)

ϊʔυͷॏΈ͸ࣜ (1)Ͱ͞ࢉܭΕ.͜ͷํ๏Λ༻͍Δ৔

߹,ॲཧೳྗ͕ͳ͍ϊʔυ͸ 1ʹͳΓ,ॲཧתೳͷϊʔυ

ͱൺֱͯ͠େ͖ͳίετΛ࣋ͭ͜ͱʹͳΔ.݁Ռͱͯ͠ॲ

ཧೳྗͷ͍ߴϊʔυ͸બ୒͠΍͘͢ͳΔ.͜ͷॏΈํࢉܭ

๏Λ͏࢖ΞϧΰϦζϜ͸ Capacity Routingͱݺͼ͜ͱͱ

͢Δ.

Capacity RoutingΛ༻͍Δ͜ͱͰ XMLॲཧೳྗͷ͍ߴ

ܦ࿏ΛબͿ͜ͱ͕Ͱ͖Δ.͔͠͠,XMLॲཧೳྗͷ͋Δܦ

࿏͕ෳ਺ଘ͢ࡏΔ৔߹ɼCapacity RoutingͰ͸ͲͪΒ͔Ұ

ํͷΈܦ࿏͔͠બ୒͢Δ͜ͱ͕Ͱ͖ͳ͍.ͪ͜Β͸ϊʔυ

ͷෛՙΛྀ͠ߟɼෛՙͷมԽʹԠͯ͡ܦ࿏Λબ୒Ͱ͖ΔΑ

͏ʹ Available Capacity RoutingΛఏҊͨ͠.͜ͷΞϧΰ

ϦζϜͰͷॏΈํࢉܭ๏͸ࣜ (2)Ͱද͞ΕΔ.
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weight =
1

1 + procSpeed×An
(2)

An =
ttotal − tbusy

ttotal
(3)

͜͜Ͱ, ttotal ͸ॳΊ͔Β࣌ݱ఺·Ͱؒ࣌ͨͬܦ, tbusy ͸

ϊʔυ͕ XMLॲཧΛؒ࣌ͨͬߦͷྦྷܭͰ͋Δ.ෛ୲͕ॏ

͍ϊʔυͷ tbusy ͸ͩΜͩΜ্͕Δͱڞʹ,͜ͷϊʔυͷॏ

͞΋্͕͍ͬͯΔ.ίετ͕͘ߴͳΔͨΊ,ॲཧೳྗͷখ͞

͍ϊʔυΛબ୒͢ΔΑ͏ʹͳΔ.

΋͏Ұͭͷཁૉ͸ϊʔυؒͷϨΠςϯγʔͰ͋Δ.ϊʔ

υ͸XMLจॻͷॲཧதʹ৽͠XMLจॻΛड͚ͬͨࡍ,ॲ

ཧ͍ͯͨ͠จॻΛ࣍ͷϊʔυ΁సૹ͢ΔͨΊ,ઈ͑ͣσʔ

λͷ௨৴͕ߦΘΕ͍ͯΔ৔߹,ϊʔυ nͷॲཧྔ͸ϊʔυ

nͷ XMLॲཧೳྗͱ೚ҙͷϊʔυ͔Βϊʔυ n΁ͷσʔ

λૹ৴஗Ԇʹґଘ͢Δ.ͦ͜Ͱ,ϊʔυͷ XMLॲཧೳྗ͓

Αͼϊʔυͷෛ୲ʹՃ͑,ΤοδͷϨΠςϯγʔΛྀ͠ߟ

ͯ Latency Available Capacity RoutingΛఏҊͨ͠.ॏΈ

๏͸ࣜํࢉܭ (4)Ͱද͞ΕΔ.

weight =
1

1 + procSpeed×An × l
(4)

An =
ttotal − tbusy

ttotal
(5)

͜͜Ͱ,l͸ϊʔυ nʹ͏͔޲ΤοδͷϨΠςϯγʔͰ͋

Δ.͜ΕʹΑͬͯ,XMLॲཧʹ౰ͯΒΕΔ͕࣌ؒΑΓ௕͍

࿏Λ༏ઌతʹબ୒͢ΔΑ͏ʹͳΔ.͜ͷํ๏Ͱ,গ͠సૹܦ

࣌ؒΛ૿Ճ͠,ॲཧ཰্͕͛ΒΕΔ.

4. Multiple RoutingΞϧΰϦζϜ

લʹ঺հͨͭ͠ࡾͷΞϧΰϦζϜ cap(Capacity Rout-

ing)ɼacap(AvailableCapacity Routing)ͱ lacap(Latency

Available Capacity Routing)Λ༻͍Ε͹ɼXMLॲཧ཰͕

ஶ্͘͠޲Ͱ͖Δ͜ͱ͕ظ଴Ͱ͖Δɽ͔͠͠ɼͦͷͭࡾͷ

ΞϧΰϦζϜ͸୯Ұܦ࿏ʹؔ͢ΔϙςϯγϟϧΛҾ͖ग़͢

ΘΕ͍ͯΔͨΊɼେྔͷߦ෉ͷΈ޻ XMLσʔλ͕ઈ͑ͣ

௨৴͞Ε͍ͯΔΑ͏ͳঢ়گͰ͸ɼ௨৴ճઢ͕͍ͬͺ͍ʹͳ

Γ͕ͦ͜཯଎ʹͳΔ͜ͱ͕ਪଌ͞ΕΔɽacapͱ lacap͸γ

εςϜ࣮ߦதʹܦ࿏ͷม͕ߋՄೳͰ͋Δ͕ɼݱঢ়Ͱ͸ͻͱ

ͭͷܦ࿏͔͠ར༻͍ͯ͠ͳ͍ɽͦ͜ͰɼΘΕΘΕ͸֤࣌఺

୯Ұܦ࿏ͷෛՙΛܰ͢ݮΔͨΊMultiple-routingΞϧΰϦ

ζϜΛఏҊ͢Δɽ

ΘΕΘΕ͸Multiple-routingΞϧΰϦζϜΛೋछྨఏҊ

͢ΔɽҰͭ໨͸μΠΫετϥ๏ͷվળͰ͋Δɽ࠷୹ܦ࿏ͩ

͚Ͱ͸ͳ͘ɼೋ൪໨ʹ୹͍ܦ࿏ɼࡾ൪໨ʹ୹͍ܦ࿏ͷ݁Ռ

΋ಘͯɼͦΕΒͷෳ਺ͷܦ࿏Λಉ࣌ʹͯͬ࢖ XMLจॻͷ

ॲཧͱసૹΛ͏ߦɽೋͭ໨͸࠷୹ܦ࿏Λޙͨ͠ࢉܭɼ͜ͷ

࿏ʹ͋Δܦ XMLॲཧೳྗͷ࣋ͭϊʔυΛར༻͠ͳ͍Α͏

ʹωοτϫʔΫτϙϩδ͔Β࡟আ͠ɼ࠶ͼ࠷୹ܦ࿏Λܭ

͍ͯ༺࿏ΛܦΔɽखʹೖΕͨෳ਺͢ࢉ XMLॲཧͱసૹΛ

ɽ͜ͷೋͭͷMultiple-routingΞϧΰϦζϜ͸͏ߦ 4.1ͱ

4.2ʹৄ͘͠આ໌͢Δɽ

4.1 Simple Multiple Routing

ೋ൪໨΍ࡾ൪໨͓Αͼͦͷ࣍ͷܦ࿏Λ୳ͨ͢ΊɼμΠΫ

ετϥ๏Λ༻͍ͨϧʔςΟϯάΞϧΰϦζϜ͸ҎԼͷྲྀΕ

Ͱͨͬߦɽ։࢝ϊʔυͱ໨తϊʔυΛؚΊͯશ nݸϊʔυ

ͷ͋ΔτϙϩδʔΛ૝ఆ͢Δɽ։࢝ϊʔυ͸ 1Ͱ໨తϊʔ

υ͸ nͰ͋Δɽ

( 1 ) μΠΫετϥΞϧΰϦζϜͰ։࢝ϊʔυ͔Β֤தؒ

ϊʔυ·Ͱͷ࠷୹ڑ཭Λશ෦͢ࢉܭΔɽͦ͜Ͱ S(1,2)

͔Β S(1,n-1)·Ͱ n-2ݸཁૉ͋Δͷ਺ྻ͕ಘΒΕΔɽ

( 2 ) μΠΫετϥΞϧΰϦζϜͰ֤தؒϊʔυ͔Β໨త

ϊʔυ·Ͱͷ࠷୹ڑ཭Λશ෦͢ࢉܭΔɽͦ͜ͰD(2,n)

͔Β D(n-1,n)·Ͱ n-2ݸཁૉ͋Δͷ਺ྻ͕ಘΒΕΔɽ

( 3 ) தؒϊʔυ tΛܦ༝͢Δ࠷୹ܦ࿏ L(t)=S(1,t)+S(t,n)ɽ

L(2)L(3)....L(n-1)Λখ͍͞໨͔Βॱ൪ͰฒͿͱͦͷॱ

൪͸࠷୹ܦ࿏ɼೋ൪࠷୹ܦ࿏ɼࡾ൪࠷୹ܦ࿏...ʹͳΔɽ

Ҏ্ͷΞϧΰϦζϜͰ࠷ͨ͠ࢉܭ୹ܦ࿏ɼೋ൪࠷୹ܦ࿏ɼ

͍ͯ༺ʹ࿏Λಉ࣌ܦ࿏...ෳ਺ͷܦ୹࠷൪ࡾ XMLจॻͷస

ૹͱॲཧΛ͏ߦɽ

4.2 Respective Multiple Routing

4.1Ͱ঺հͨ͠ Simple Multiple Routing͕XMLจॻͷ

ॲཧʹར༻͞Εͨ௨৴ܦ࿏͸࠷୹ܦ࿏Ͱ͋Δɽ͜ͷͱ͖

બ୒͞Εͨෳ਺ͷܦ࿏Ͱॲཧϊʔυ͕ॏෳ͍ͯ͠ΔՄೳ

ੑ͕͋Δ (ਤ 3)ɽXMLॲཧೳྗͷ࣋ͭϊʔυ͕ଟ਺ͷܦ

࿏Ͱॏෳ͢Δͱॲཧ཰ͷ্ঢ͸ࠐݟΊͳ͍ɽXMLॲཧೳ

ྗͷ࣋ͭϊʔυͷॏෳΛճආ͢ΔͨΊɼҎԼͷ Respective

Multiple RoutingΛఏҊ͢Δɽ

( 1 ) μΠΫετϥΞϧΰϦζϜͰ࠷୹ܦ࿏Λ͢ࢉܭΔɽ

( 2 ) ࿏ʹ͋Δܦ୹࠷ XMLॲཧೳྗͷ࣋ͭϊʔυΛτϙϩ

δʔ͔Β࡟আ͢Δɽ

( 3 ) ॲཧͨ͠τϙϩδʔͰμΠΫετϥΞϧΰϦζϜΛ༻

Δɽ͢ࢉܭ࿏Λܦ୹࠷͍ͯ

͜ͷํ๏Ͱೋͭͷॲཧϊʔυ͕ॏෳ͠ͳ͍ܦ࿏ΛಘΔ͜

ͱ͕Ͱ͖Δɽ(2)(3)Λ܁Γฦͤ͹͞Βʹ৽͍͠ผͷܦ࿏Λ

ಘΔ͜ͱ͕Ͱ͖ΔɽಘΒΕͨෳ਺ͷܦ࿏Λಉ࣌ʹ༻͍ͯ

XMLจॻͷసૹͱॲཧΛ͏ߦɽ

5. γϛϡϨʔγϣϯͱ݁ՌධՁ

ఏҊ͢ΔϧʔςΟϯάΞϧΰϦζϜͷ࣮ࡍͷڥ؀Ͱͷڍ

ಈΛධՁ͢ΔͨΊɼͪͨࢲ͸࣮ࡍͷڥ؀Λ໛ٖ͢Δγϛϡ

Ϩʔλ্ʹఏҊ͢ΔϧʔςΟϯάΞϧΰϦζϜΛ࣮૷ͨ͠ɽ

5.1 γϛϡϨʔγϣϯ֓ཁ

ճͷγϛϡϨʔγϣϯ͸ࠓ ScalaޠݴͰهड़͞Ε͍ͯΔɽ

γϛϡϨʔγϣϯʹ࣮૷ͨ͠τϙϩδʔ͸ਤ 4Ͱද͞ΕΔɽ
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ਤ 3 ॏͶͨϊʔυɿ3,6

Fig. 3 overlapped node : 3,6.

ਤ 4 γϛϡϨʔγϣϯτϙϩδʔɽ

Fig. 4 Simulation topology.

໢ֻ͚͞Εͨϊʔυ͸ XMLॲཧೳྗͷ࣋ͭϊʔυͰ͋

Δɽϊʔυ 0͸։࢝ϊʔυɼϊʔυ 8͸໨తϊʔυͰ͋Δɽ

ϊʔυؒͷ਺ࣈ͸ϊʔυؒͷڑ཭Λ͍ࣔͯ͠Δɽϊʔυؒ

ͷڑ཭ʹґଘ͢Δ஗Ԇ͸ڑ཭ 1000Ͱ 10msఔ౓ͱ͢Δɽ

ճͷγϛϡϨʔγϣϯ͸খ͍͞ෛՙ͔Βɼେ͖͍ෛࠓ

ՙ·Ͱͷڥ؀Λશ෦໛ٖͰ͖ΔͨΊɼυΩϡϝϯτͷα

Πζ (document size)ͱ࣌ؒ͋ͨΓͷ XMLจॻͷੜ੒਺

(document generate frequence)Λม਺ͱ࣮ͯ͠ݧΛ͏ߦɽ

·ͨɼXMLॲཧೳྗͷ࣋ͭϊʔυͷॲཧೳྗ΋ม਺ͱ͠

ɽఏҊ͢ΔΞϧΰϦζϜͷੑೳΛ֬ೝ͢ΔͨͬߦΛݧ࣮ͯ

ͨΊɼॲཧೳྗʹ͸ؔ܎ͷແ͍ɼ௨ৗͷωοτϫʔΫϧʔ

ςΟϯάʹྑ͘࢖ΘΕΔ࠷খϗοϓ๏΋γϛϡϨʔλʹ࣮

૷ͨ͠ɽ࠷খϗοϓ๏͸ग़ൃ఺͔Βऴ఺·Ͱܦ༝͢Δϗο

ϓ࠷খܦ࿏Λ͢ࢉܭΔϧʔςΟϯάΞϧΰϦζϜͰ͋Δɽ

ຊγϛϡϨʔγϣϯͰධՁ͢ΔΞϧΰϦζϜ͸ҎԼͷ 10

Ͱ͋Δɽݸ

( 1 ) min(࠷খϗοϓ๏)

( 2 ) cap(Capacity Routing)

( 3 ) acap(Available Capacity Routing)

( 4 ) lacap(Latency Available Capacity Routing)

( 5 ) SimMulcap(Simple Multiple cap)

( 6 ) SimMulacap(Simple Multiple acap)

( 7 ) SimMullacap(Simple Multiple lacap)

( 8 ) ResMulcap(Respective Multiple cap)

( 9 ) ResMulacap(Respective Multiple acap)

( 10 )ResMullacap(Respective Multiple lacap)

5.2 ݁Ռ

ɽ͏ߦͷ݁ՌධՁ͸ҎԼͷྲྀΕͰݧ࣮

( 1 ) খϗοϓ๏ͱఏग़ͨ͠࠷ capɼacapɼlacapͱͷൺֱ

( 2 ) υΩϡϝϯταΠζɼ࣌ؒ౰ͨΓͷυΩϡϝϯτͷੜ

੒਺ɼϊʔυͷ XML ॲཧೳྗͷҟͳΔ capɼacapɼ

lacapؒͷൺֱ

( 3 ) ೋͭͷෳ਺ܦ࿏ΞϧΰϦζϜͱγϯάϧܦ࿏ΞϧΰϦ

ζϜͷൺֱ

5.2.1 minɼcapɼacapɼlacapͱͷൺֱ

ਤ 5 documentSize = 10ɽ

Fig. 5 documentSize = 10ɽ

ਤ 5ͷ documentSize͸ 10(tag)Ͱ͋ΔɽXMLॲཧೳྗ

ͷ࣋ͭϊʔυͷॲཧೳྗΛ͢΂Ͱ 50(tag/s)ͱઃఆ͠ɼԣ

࣠͸࣌ؒ͋ͨΓͷυΩϡϝϯτͷੜ੒਺ ܧɼॎ࣠͸த(ݸ)

ϊʔυͰॲཧ͞Εͨ XMLจॻͷׂ߹ (/100)ͱͨ͠ɽ

ਤ 5ʹ͍ࣔͯ͠Δ minͱ capͷॲཧ཰͸΄΅ಉ͡Ͱ͋

ΔɽҰํ acapͱ lacapͷॲཧ཰͸ minͱ capͱൺ΂ͯ໌

Β͔ʹ্͢޲Δ͜ͱ͕෼͔ͬͨɽ

5.2.2 capɼacapɼlacapؒͷൺֱ

ਤ 5ɼਤ 6ɼਤ 7ͷ documentSize͸ 50(tag)Ͱ͋Δɽਤ

6ʹ͍ࣔͯ͠Δ XMLॲཧೳྗͷ࣋ͭϊʔυͷॲཧೳྗ͸

͢΂Ͱ 50(tag/s)ʹઃఆͨ͠ɽਤ 7ͷ XMLॲཧೳྗͷ࣋

ͭϊʔυͷॲཧೳྗ͸͢΂Ͱ 100(tag/s)ʹઃఆͨ͠ɽ

ਤ 5ɼਤ 6ɼਤ 7ʹࣔ͢௨ΓɼXMLॲཧೳྗͷ࣋ͭϊʔυ

ͷॲཧೳྗͱ documentSizeͱ࣌ؒ͋ͨΓͷυΩϡϝϯτ

ͷੜ੒਺ʹؔ܎ແ͘ɼXMLॲཧೳྗ͸ lacap > acap > cap

ͷॱ൪ͱͳͬͨɽ͜ͷ݁ՌʹΑͬͯɼΦϑϩʔυ͢ΔͨΊɼ

զʑ͕ఏग़ͨ͠γεςϜ࣮ߦதಈతʹ௨৴ܦ࿏ͷ࠶બ୒͸

࣮֬ʹ XMLॲཧ཰ͷ্޲ʹ໾ʹཱͭ͜ͱ͕෼͔ͬͨɽ

5.2.3 ෳ਺ܦ࿏ΞϧΰϦζϜͱγϯάϧܦ࿏ΞϧΰϦζ

Ϝͷൺֱ

ਤ 8ɼਤ 9ɼਤ 10ʹ capɼacapɼlacapͱෳ਺ܦ࿏Λ༻͍
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ਤ 6 documentSize = 50ɽ

Fig. 6 documentSize = 50ɽ

ਤ 7 documentSize = 50ɽ

Fig. 7 documentSize = 50ɽ

Δ capɼacapɼlacapͷൺֱΛࣔͨ͠ɽ

ਤ 8 documentSize = 10ɽ

Fig. 8 documentSize = 10ɽ

ਤ 8ɼਤ 9ɼਤ 10 ͷ documentSize ͸͢΂ͯ 10(tag)

Ͱ͋ΔɽXML ॲཧೳྗͷ࣋ͭϊʔυͷॲཧೳྗΛ͢

΂ͯ 50(tag/s) ͱઃఆͨ͠ɽ͜ΕΒͷൺֱʹΑΓɼೋ

ͭͷෳ਺ܦ࿏ͷύϑΥʔϚϯε͸΄΅ಉ͡Ͱ͋Δ͜

ͱ͕෼͔ͬͨɽͨͩ͠୯Ұܦ࿏ͱൺ΂ͯෳ਺ܦ࿏Ξϧ

ΰϦζϜͷํ͕ੑೳ͕ྑ͍ɽಛʹ୯Ұܦ࿏ͷॲཧ཰͕

௿͍఺ʹ͓͍ͯॲཧ཰͕ஶ্ͨ͘͠͠޲ɽೋͭͷෳ਺

߹࿏ΞϧΰϦζϜʹ͸ಛఆͷ৔ܦ Respective Multiple

ਤ 9 documentSize = 10ɽ

Fig. 9 documentSize = 10ɽ

ਤ 10 documentSize = 10ɽ

Fig. 10 documentSize = 10ɽ

Routing ͕ Simple Mutiple ΑΓ༏Εͨ఺͕͛ڍΒΕΔɽ

୯Ұܦ࿏ͷॲཧ཰௿͍৔߹શମతʹ XML ॲཧೳྗ͸

RespectiveMultiple > SimpleMultiple > singlerouting

ͷॱ൪ͱͳͬͨɽ

6. ·ͱΊ

ຊڀݚͰ͸ɼޮ཰Α͘෼ࢄॲཧΛͨ͏ߦΊͷෳ਺ܦ࿏Ξ

ϧΰϦζϜΛఏҊ͠ɼγϛϡϨʔγϣϯʹΑΔධՁΛͬߦ

ͯɼͦͷੑೳʹؔ͢Δ࡯ߟΛͨͬߦɽఏҊͨ͠ΞϧΰϦζ

Ϝ͸୯Ұܦ࿏ͷߴෛՙΛආ͚Δ͜ͱ͕Ͱ͖ΔɽγϛϡϨʔ

γϣϯʹΑΔධՁͷ݁ՌɼຊΞϧΰϦζϜΛ༻͍Δ͜ͱʹ

ΑΓɼै དྷͷ୯ҰϧʔςΟϯάΞϧΰϦζϜΑΓ͍ߴXML

ॲཧ཰ΛಘΒΕΔ͜ͱ͕෼͔ͬͨɽ

໰୊఺ͱͯ͠͸ɼຊڀݚ͸େྔͳXMLจॻॲཧ͢ΔͨΊ

ͷఏҊͰ͋Δ͕ɼXMLσʔλྔ͕গͳ͍ɼϊʔυ͕ XML

ॲཧ͢Δे෼༨༟͕͋Δ৔߹ॲཧ཰͸͋͛ΒΕͳ͍ɼॲཧ

཰͕Լ͕ͬͯ͠·͏఺͕͛ڍΒΕΔɽຊఏҊख๏Λ XML

จॻ͕গͳ͍৔߹ʹ΋ରԠ͢Δ͜ͱ͸ޙࠓͷ՝୊ͱ͢Δɽ

ँࣙ ຊڀݚ͸ɼڀݚཱࠃ։ൃ๏ਓՊֶٕज़ৼߏػڵ
(JST) ઓུతڞࡍࠃಉڀݚϓϩάϥϜ (SICORP) ͓Αͼ
JSPSՊݚඅ JP18K11295ͷॿ੒Λड͚ͨ΋ͷͰ͋Δɽ
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