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ࢄXMLॲཧΛͨΊͷෳܦ࿏Λ༻͍ͨϧʔςΟϯάΞϧ
ΰϦζϜͷఏҊͱධՁ

Longjian Ye1 খग़ ༸2 Yaokai Feng1 ᓎҪ Ұ1 Dirceu Cavendish3

֓ཁɿΣϒαʔϏεΛར༻͢Δͱ͖αʔόͱΫϥΠΞϯτͷؒͰ XMLจॻΛ༻͍ͨใͷୡ͕ଟ͘

ॲཧ͢ΕɼαʔόͷࢄϊʔυͰܧΘΕ͍ͯΔɽαʔόͰॲཧ͢ΔॲཧͷҰ෦ΛωοτϫʔΫͷதߦ

ෛՙΛܰݮͰ͖ΔɽຊڀݚͰɼϨΠςϯγͱϊʔυͷ XMLॲཧྗʹΑΓෳͷܦ࿏Λબ͢ΔΞϧ

ΰϦζϜΛఏҊͨ͠ɽఏҊͨ͠ΞϧΰϦζϜΛධՁ͢ΔͨΊʹγϛϡϨʔλʹෳܦ࿏બͷػͷ࣮

Λ͍ߦධՁΛͨͬߦ.ͦͷ݁ՌɼϚϧνϧʔςΟϯάΞϧΰϦζϜʹΑͬͯɼXMLॲཧΛ্͢Δ͜ͱ

͕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.
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1. ͡Ίʹ

WebαʔϏε׆ۀاಈؚΊͯଟ͘ར༻͞Ε͍ͯ

Δɽಉ࣌ʹଟͷWebαʔϏε͕࣮͞ߦΕΔͱɼCPU࣌

ؒϝϞϦͷݶ͕ݯࢿػࢉܭΒΕ͍ͯΔ͜ͱ͔Βɼॲཧ

Լ͢Δ [4]ɽWebαʔϏεؒWebαʔόͱWeb

ΫϥΠΞϯτؒͷใަʹ XMLจॻ͕ྑ͘ར༻͞Ε

͍ͯΔɽXMLจॻαʔϏεͦͷͷͷͨΊʹར༻͞Ε
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ΔଞʹɼXMLจॻͷߏจͷਖ਼͠͞ͷࠪݕɼࠪݕࣜܗɼଥ

ੑࠪݕɼෆཁͳใͷϑΟϧλϦϯάͷ XMLจॻॲ

ཧΛ͏ߦඞཁ͕͋Δɽ͜ΕΒͷॲཧͱͦΕʹΑΔෛՙར

༻ऀͷ૿Ճɼใަ͞ΕΔ XMLจॻͷྔʹൺྫͯ͠૿

Ճ͢Δɽ

WebαʔόͷෛՙΛܰ͢ݮΔͨΊɼ͜ΕΒͷ XMLจॻ

ͷॲཧͷҰ෦Φϑϩʔυ͢Δ͜ͱ͕ՄͰ͋Δɽྫ͑

CavendishΒ͕ఏग़ͨ͠ [1]Ͱɼड৴ଆαʔόʹΑΓॲ

ཧ͖͢ۀ࡞ωοτϫʔΫ্ͷதؒϊʔυʹΦϑϩʔυ

ՄͰ͖Δ͜ͱ͕લఏͱͨ͠߹ɼ݁Ռͱͯ͠αʔόͷॲ

ཧΛܰݮͰ͖Δख๏ΛఏҊ͍ͯ͠ΔɽαʔόͷෛՙΛܰݮ

Ͱ͖ΔͨΊɼΑΓଟ͘ͷΫϥΠΞϯτͷཁٻʹԠ͑Δ͜ͱ

͕ՄʹͳΔɽΘ͔ͣͳసૹΛ٘ਜ਼ʹɼશମతʹॲཧ

Λ্͢Δ͜ͱ͕Ͱ͖Δ [2]ɽ·ͨɼXMLจॻͷॲཧ
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ͷΑ͏ͳجຊతͳػωοτϫʔΫ͕උ͑Δ͖ػͷ

ͻͱͭͱ͍ͯͯ͑͠ߟΔɽ

ΦϑϩʔυઌͷϊʔυͷॲཧྗͦΕͧΕҟͳΔ͜ͱ

͕ҰൠతͰ͋ΔɽͦͷͨΊɼҟͳΔ௨৴ܦ࿏Λར༻͢Δͱ

XMLจॻͷॲཧ͞ΕΔ͕ҟͳΔɽ͔͠͠ɼ͍··Ͱஶ

ऀΒ͕ఏҊ͖ͯͨ͠ϧʔςΟϯάΞϧΰϦζϜͰɼసૹ

ͷࡍͷԆ͚ͩΛྀ͖ͨͯ͠ߟɽXMLจॻͷॲཧΛΦϑ

ϩʔυ͢Δతʹ͓͍ͯɼ͞ΒʹͦΕͧΕͷܦ࿏ʹ͓͚

ΔϊʔυॲཧྗΛྀ͢ߟΔ͖Ͱ͋Δ [3]ɽ

ຊڀݚͷతωοτϫʔΫτϙϩδʔͰͷϊʔυॲཧ

ྗΛ͖ͮجɼXMLσʔλ͕λʔϛφϧʹࢸΔ·ͰΑΓ

ଟ͘σʔλ͕ॲཧ͞ΕΔΑ͏ʹ͢Δ͜ͱͰ͋ΔɽͦͷͨΊ

ʹɼෳͷ௨৴ܦ࿏Λબ͢ΔϚϧνϧʔςΟϯάΞϧΰ

ϦζϜΛఏҊ͢Δɽ͜ͷΞϧΰϦζϜΛ༻͢Δ͜ͱʹΑ

ΓɼXMLॲཧྗͷ͍ϊʔυΑΓॲཧྗͷ͍ߴϊʔ

υΛ༏ઌతʹ༻͢Δܦ࿏Λબ͢Δ͜ͱ͕Ͱ͖Δɽͦ͠

ͯɼγϛϡϨʔγϣϯΛ༻͍ఏग़ͨ͠ΞϧΰϦζϜͷ࣮༻

ੑΛධՁͨ͠ɽ

ຊߘͰɼγϯάϧϧʔςΟϯάΞϧΰϦζϜͱϚϧν

ϧʔςΟϯάΞϧΰϦζϜʹ͍ͭͯઆ໌ͨ͠ޙɼγϛϡ

ϨʔγϣϯڥͰ݁ݧ࣮ͨͬߦՌͷใࠂΛ͏ߦɽ

2. XMLࢄॲཧ

ຊڀݚʹ͓͚Δ XMLࢄॲཧҎԼͷૅجॲཧ͔Βߏ

ங͞Ε͍ͯΔɽ

( 1 ) υΩϡϝϯτͷׂɹ: XMLυΩϡϝϯτϊʔυ

ʹॲཧͤ͞ΔͨΊɼͯ͢ಉ͡αΠζͷஅยʹׂ͢Δɽ

( 2 ) υΩϡϝϯτͷϚʔΩϯά : શͯͷஅยϚʔΫ͞

Ε͍ͯΔɼͦͷϚʔΫϊʔυ͔Βผͷϊʔυͷసૹ͞Ε

Δ࣌ͷঢ়ଶ͕ه͞Ε͍ͯΔɽ

( 3 ) υΩϡϝϯτͷϚʔδ : ͯ͢ͷஅย͕ूΊΒΕɼ

ͱͷυΩϡϝϯτͲ͓Γͷॱ൪ʹϚʔδ͞ΕΔɽ

XMLจॻใΛλάͰғ·Εͨσʔλͷू߹Ͱ͋Γ

ͭ࣋Λߏ (ਤ 1)ɽ։࢝λά͕͋ΓରԠ͢Δऴྃλά͕ܽ

མ͢Δ͔Ͳ͏͔Λࠪ͢ݕΔͨΊελοΫΛར༻͢Δඞཁ

͕͋Δɽϊʔυ͕։࢝λάΛಡΈऔΔͱɼλά໊͕ελο

Ϋʹϓογϡ͞ΕΔɽϊʔυ͕ऴྃλάΛಡΈऔΔͱɼε

λοΫ͔Βઌ಄ͷཁૉ͕ϙοϓ͞Εɼऴྃλά໊ͱϙοϓ

λά໊Λൺֱ͢Δɽ྆ํͷλά໊͕ಉ͡߹λά͕Ұக

͍ͯ͠ΔͱஅͰ͖Δɽͯ͢ͷλά͕Ұகͨ͠߹ɼͦ

ͷ XMLจॻࣜܗͰ͋ΔͱఆͰ͖Δɽਤ 2ࣜܗ

ఆͷྲྀΕͰ͋Δɽจ๏ূݕΛ࣮͢ߦΔͨΊɼ֤ϊʔυ

DTDϑΝΠϧΛಡΈऔΓɼূݕνΣοΫͷͨΊͷจ๏ن

ଇΛੜ͢Δɽϙοϓɼϓογϡ͞Εͨλάͱจ๏نଇΛ

ൺֱ͠ͳ͕Βɼ֤ϊʔυ͕จ๏ূݕͱੑࣜܗΛಉ࣌ʹॲ

ཧ͢Δ͜ͱ͕Ͱ͖Δɽॲཧͨ͠ XMLυΩϡϝϯτ͚ͩ

༰ͷղੳ [5]Λ͑ߦɼ݁Ռతʹޮ্͕Ͱ͖Δɽ

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,ීஈωοτϫʔΫͷԆ࠷খܦ࿏ΛબͿ

Ͱͳ͘,৽ͨͳॏΈͷํࢉܭ๏Λ୳͞ͳ͚ΕͳΒͳ͍.

ϊʔυΛબͼ͍ͭ࣋͢ॲཧྗΛ,࣌࿏Λબ͢Δܦ

Α͏ʹ,զʑࣜ (1)ͷॏΈํࢉܭ๏Λఏग़ͨ͠.weight

ॏΈͰ͋ΓɼprocSpeedॲཧྗ͕ͭ࣋ϊʔυͷॲཧ

Ͱ͋Δ,ॲཧྗ͕ͯ࣋ͳ͍߹ procSpeed 0ͱ͢Δ.

weight =
1

1 + procSpeed
(1)

ϊʔυͷॏΈࣜ (1)Ͱ͞ࢉܭΕ.͜ͷํ๏Λ༻͍Δ

߹,ॲཧྗ͕ͳ͍ϊʔυ 1ʹͳΓ,ॲཧתͷϊʔυ

ͱൺֱͯ͠େ͖ͳίετΛͭ࣋͜ͱʹͳΔ.݁Ռͱͯ͠ॲ

ཧྗͷ͍ߴϊʔυબ͘͢͠ͳΔ.͜ͷॏΈํࢉܭ

๏Λ͏ΞϧΰϦζϜ Capacity Routingͱݺͼ͜ͱͱ

͢Δ.

Capacity RoutingΛ༻͍Δ͜ͱͰ XMLॲཧྗͷ͍ߴ

ܦ࿏ΛબͿ͜ͱ͕Ͱ͖Δ.͔͠͠,XMLॲཧྗͷ͋Δܦ

࿏͕ෳଘ͢ࡏΔ߹ɼCapacity RoutingͰͲͪΒ͔Ұ

ํͷΈܦ࿏͔͠બ͢Δ͜ͱ͕Ͱ͖ͳ͍.ͪ͜Βϊʔυ

ͷෛՙΛྀ͠ߟɼෛՙͷมԽʹԠͯ͡ܦ࿏ΛબͰ͖ΔΑ

͏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,ॲཧྗͷখ͞

͍ϊʔυΛબ͢ΔΑ͏ʹͳΔ.

͏ҰͭͷཁૉϊʔυؒͷϨΠςϯγʔͰ͋Δ.ϊʔ

υXMLจॻͷॲཧதʹ৽͠XMLจॻΛड͚ͬͨࡍ,ॲ

ཧ͍ͯͨ͠จॻΛ࣍ͷϊʔυసૹ͢ΔͨΊ,ઈ͑ͣσʔ

λͷ௨৴͕ߦΘΕ͍ͯΔ߹,ϊʔυ nͷॲཧྔϊʔυ

nͷ XMLॲཧྗͱҙͷϊʔυ͔Βϊʔυ nͷσʔ

λૹ৴Ԇʹґଘ͢Δ.ͦ͜Ͱ,ϊʔυͷ XMLॲཧྗ͓

Αͼϊʔυͷෛ୲ʹՃ͑,ΤοδͷϨΠςϯγʔΛྀ͠ߟ

ͯ Latency Available Capacity RoutingΛఏҊͨ͠.ॏΈ

๏ࣜํࢉܭ (4)Ͱද͞ΕΔ.

weight =
1

1 + procSpeed×An × l
(4)

An =
ttotal − tbusy

ttotal
(5)

͜͜Ͱ,lϊʔυ nʹ͏͔ΤοδͷϨΠςϯγʔͰ͋

Δ.͜ΕʹΑͬͯ,XMLॲཧʹͯΒΕΔ͕ؒ࣌ΑΓ͍

࿏Λ༏ઌతʹબ͢ΔΑ͏ʹͳΔ.͜ͷํ๏Ͱ,গ͠సૹܦ

.Λ૿Ճ͠,ॲཧ্͕͛ΒΕΔؒ࣌

4. Multiple RoutingΞϧΰϦζϜ

લʹհͨͭ͠ࡾͷΞϧΰϦζϜ cap(Capacity Rout-

ing)ɼacap(AvailableCapacity Routing)ͱ lacap(Latency

Available Capacity Routing)Λ༻͍ΕɼXMLॲཧ͕

ஶ্͘͠Ͱ͖Δ͜ͱ͕ظͰ͖Δɽ͔͠͠ɼͦͷͭࡾͷ

ΞϧΰϦζϜ୯Ұܦ࿏ʹؔ͢ΔϙςϯγϟϧΛҾ͖ग़͢

ΘΕ͍ͯΔͨΊɼେྔͷߦͷΈ XMLσʔλ͕ઈ͑ͣ

௨৴͞Ε͍ͯΔΑ͏ͳঢ়گͰɼ௨৴ճઢ͕͍ͬͺ͍ʹͳ

Γ͕ͦ͜ʹͳΔ͜ͱ͕ਪଌ͞ΕΔɽacapͱ lacapγ

εςϜ࣮ߦதʹܦ࿏ͷม͕ߋՄͰ͋Δ͕ɼݱঢ়Ͱͻͱ

ͭͷܦ࿏͔͠ར༻͍ͯ͠ͳ͍ɽͦ͜ͰɼΘΕΘΕ֤࣌

୯Ұܦ࿏ͷෛՙΛܰ͢ݮΔͨΊMultiple-routingΞϧΰϦ

ζϜΛఏҊ͢Δɽ

ΘΕΘΕMultiple-routingΞϧΰϦζϜΛೋछྨఏҊ

͢ΔɽҰͭμΠΫετϥ๏ͷվળͰ͋Δɽ࠷ܦ࿏ͩ

͚Ͱͳ͘ɼೋ൪ʹ͍ܦ࿏ɼࡾ൪ʹ͍ܦ࿏ͷ݁Ռ

ಘͯɼͦΕΒͷෳͷܦ࿏Λಉͯͬʹ࣌ XMLจॻͷ

ॲཧͱసૹΛ͏ߦɽೋͭ࠷ܦ࿏Λޙͨ͠ࢉܭɼ͜ͷ

࿏ʹ͋Δܦ XMLॲཧྗͷͭ࣋ϊʔυΛར༻͠ͳ͍Α͏

ʹωοτϫʔΫτϙϩδ͔Βআ͠ɼ࠶ͼ࠷ܦ࿏Λܭ

͍ͯ༺࿏ΛܦΔɽखʹೖΕͨෳ͢ࢉ XMLॲཧͱసૹΛ

ɽ͜ͷೋͭͷMultiple-routingΞϧΰϦζϜ͏ߦ 4.1ͱ

4.2ʹৄ͘͠આ໌͢Δɽ

4.1 Simple Multiple Routing

ೋ൪ࡾ൪͓Αͼͦͷ࣍ͷܦ࿏Λ୳ͨ͢ΊɼμΠΫ

ετϥ๏Λ༻͍ͨϧʔςΟϯάΞϧΰϦζϜҎԼͷྲྀΕ

Ͱͨͬߦɽ։࢝ϊʔυͱతϊʔυΛؚΊͯશ nݸϊʔυ

ͷ͋ΔτϙϩδʔΛఆ͢Δɽ։࢝ϊʔυ 1Ͱతϊʔ

υ nͰ͋Δɽ

( 1 ) μΠΫετϥΞϧΰϦζϜͰ։࢝ϊʔυ͔Β֤தؒ

ϊʔυ·Ͱͷ࠷ڑΛશ෦͢ࢉܭΔɽͦ͜Ͱ S(1,2)

͔Β S(1,n-1)·Ͱ n-2ݸཁૉ͋Δͷྻ͕ಘΒΕΔɽ

( 2 ) μΠΫετϥΞϧΰϦζϜͰ֤தؒϊʔυ͔Βత

ϊʔυ·Ͱͷ࠷ڑΛશ෦͢ࢉܭΔɽͦ͜ͰD(2,n)

͔Β D(n-1,n)·Ͱ n-2ݸཁૉ͋Δͷྻ͕ಘΒΕΔɽ

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

L(2)L(3)....L(n-1)Λখ͍͔͞Βॱ൪ͰฒͿͱͦͷॱ

൪࠷ܦ࿏ɼೋ൪࠷ܦ࿏ɼࡾ൪࠷ܦ࿏...ʹͳΔɽ

Ҏ্ͷΞϧΰϦζϜͰ࠷ͨ͠ࢉܭܦ࿏ɼೋ൪࠷ܦ࿏ɼ

͍ͯ༺ʹ࣌࿏Λಉܦ࿏...ෳͷܦ࠷൪ࡾ XMLจॻͷస

ૹͱॲཧΛ͏ߦɽ

4.2 Respective Multiple Routing

4.1Ͱհͨ͠ Simple Multiple Routing͕XMLจॻͷ

ॲཧʹར༻͞Εͨ௨৴ܦ࿏࠷ܦ࿏Ͱ͋Δɽ͜ͷͱ͖

બ͞Εͨෳͷܦ࿏Ͱॲཧϊʔυ͕ॏෳ͍ͯ͠ΔՄ

ੑ͕͋Δ (ਤ 3)ɽXMLॲཧྗͷͭ࣋ϊʔυ͕ଟͷܦ

࿏Ͱॏෳ͢Δͱॲཧͷ্ঢࠐݟΊͳ͍ɽXMLॲཧ

ྗͷͭ࣋ϊʔυͷॏෳΛճආ͢ΔͨΊɼҎԼͷ Respective

Multiple RoutingΛఏҊ͢Δɽ

( 1 ) μΠΫετϥΞϧΰϦζϜͰ࠷ܦ࿏Λ͢ࢉܭΔɽ

( 2 ) ࿏ʹ͋Δܦ࠷ XMLॲཧྗͷͭ࣋ϊʔυΛτϙϩ

δʔ͔Βআ͢Δɽ

( 3 ) ॲཧͨ͠τϙϩδʔͰμΠΫετϥΞϧΰϦζϜΛ༻

Δɽ͢ࢉܭ࿏Λܦ࠷͍ͯ

͜ͷํ๏Ͱೋͭͷॲཧϊʔυ͕ॏෳ͠ͳ͍ܦ࿏ΛಘΔ͜

ͱ͕Ͱ͖Δɽ(2)(3)Λ܁Γฦͤ͞Βʹ৽͍͠ผͷܦ࿏Λ

ಘΔ͜ͱ͕Ͱ͖ΔɽಘΒΕͨෳͷܦ࿏Λಉ࣌ʹ༻͍ͯ

XMLจॻͷసૹͱॲཧΛ͏ߦɽ

5. γϛϡϨʔγϣϯͱ݁ՌධՁ

ఏҊ͢ΔϧʔςΟϯάΞϧΰϦζϜͷ࣮ࡍͷڥͰͷڍ

ಈΛධՁ͢ΔͨΊɼͪͨࢲ࣮ࡍͷڥΛٖ͢Δγϛϡ

Ϩʔλ্ʹఏҊ͢ΔϧʔςΟϯάΞϧΰϦζϜΛ࣮ͨ͠ɽ

5.1 γϛϡϨʔγϣϯ֓ཁ

ճͷγϛϡϨʔγϣϯࠓ ScalaޠݴͰهड़͞Ε͍ͯΔɽ

γϛϡϨʔγϣϯʹ࣮ͨ͠τϙϩδʔਤ 4Ͱද͞ΕΔɽ
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ਤ 3 ॏͶͨϊʔυɿ3,6

Fig. 3 overlapped node : 3,6.

ਤ 4 γϛϡϨʔγϣϯτϙϩδʔɽ

Fig. 4 Simulation topology.

ֻ͚͞Εͨϊʔυ XMLॲཧྗͷͭ࣋ϊʔυͰ͋

Δɽϊʔυ 0։࢝ϊʔυɼϊʔυ 8తϊʔυͰ͋Δɽ

ϊʔυؒͷࣈϊʔυؒͷڑΛ͍ࣔͯ͠Δɽϊʔυؒ

ͷڑʹґଘ͢ΔԆڑ 1000Ͱ 10msఔͱ͢Δɽ

ճͷγϛϡϨʔγϣϯখ͍͞ෛՙ͔Βɼେ͖͍ෛࠓ

ՙ·ͰͷڥΛશ෦ٖͰ͖ΔͨΊɼυΩϡϝϯτͷα

Πζ (document size)ͱͨ͋ؒ࣌Γͷ XMLจॻͷੜ

(document generate frequence)Λมͱ࣮ͯ͠ݧΛ͏ߦɽ

·ͨɼXMLॲཧྗͷͭ࣋ϊʔυͷॲཧྗมͱ͠

ɽఏҊ͢ΔΞϧΰϦζϜͷੑΛ֬ೝ͢ΔͨͬߦΛݧ࣮ͯ

ͨΊɼॲཧྗʹؔͷແ͍ɼ௨ৗͷωοτϫʔΫϧʔ

ςΟϯάʹྑ͘ΘΕΔ࠷খϗοϓ๏γϛϡϨʔλʹ࣮

ͨ͠ɽ࠷খϗοϓ๏ग़ൃ͔Βऴ·Ͱܦ༝͢Δϗο

ϓ࠷খܦ࿏Λ͢ࢉܭΔϧʔςΟϯάΞϧΰϦζϜͰ͋Δɽ

ຊγϛϡϨʔγϣϯͰධՁ͢ΔΞϧΰϦζϜҎԼͷ 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

ɽ͏ߦͷ݁ՌධՁҎԼͷྲྀΕͰݧ࣮

( 1 ) খϗοϓ๏ͱఏग़ͨ͠࠷ capɼacapɼlacapͱͷൺֱ

( 2 ) υΩϡϝϯταΠζɼؒ࣌ͨΓͷυΩϡϝϯτͷੜ

ɼϊʔυͷ XML ॲཧྗͷҟͳΔ capɼacapɼ

lacapؒͷൺֱ

( 3 ) ೋͭͷෳܦ࿏ΞϧΰϦζϜͱγϯάϧܦ࿏ΞϧΰϦ

ζϜͷൺֱ

5.2.1 minɼcapɼacapɼlacapͱͷൺֱ

ਤ 5 documentSize = 10ɽ

Fig. 5 documentSize = 10ɽ

ਤ 5ͷ documentSize 10(tag)Ͱ͋ΔɽXMLॲཧྗ

ͷͭ࣋ϊʔυͷॲཧྗΛ͢Ͱ 50(tag/s)ͱઃఆ͠ɼԣ

࣠ͨ͋ؒ࣌ΓͷυΩϡϝϯτͷੜ ܧɼॎ࣠த(ݸ)

ϊʔυͰॲཧ͞Εͨ XMLจॻͷׂ߹ (/100)ͱͨ͠ɽ

ਤ 5ʹ͍ࣔͯ͠Δ minͱ capͷॲཧ΄΅ಉ͡Ͱ͋

ΔɽҰํ acapͱ lacapͷॲཧ minͱ capͱൺͯ໌

Β͔ʹ্͢Δ͜ͱ͕͔ͬͨɽ

5.2.2 capɼacapɼlacapؒͷൺֱ

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

6ʹ͍ࣔͯ͠Δ XMLॲཧྗͷͭ࣋ϊʔυͷॲཧྗ

͢Ͱ 50(tag/s)ʹઃఆͨ͠ɽਤ 7ͷ XMLॲཧྗͷ࣋

ͭϊʔυͷॲཧྗ͢Ͱ 100(tag/s)ʹઃఆͨ͠ɽ

ਤ 5ɼਤ 6ɼਤ 7ʹࣔ͢௨ΓɼXMLॲཧྗͷͭ࣋ϊʔυ

ͷॲཧྗͱ documentSizeͱͨ͋ؒ࣌ΓͷυΩϡϝϯτ

ͷੜʹؔແ͘ɼXMLॲཧྗ lacap > acap > cap

ͷॱ൪ͱͳͬͨɽ͜ͷ݁ՌʹΑͬͯɼΦϑϩʔυ͢ΔͨΊɼ

զʑ͕ఏग़ͨ͠γεςϜ࣮ߦதಈతʹ௨৴ܦ࿏ͷ࠶બ

࣮֬ʹ XMLॲཧͷ্ʹʹཱͭ͜ͱ͕͔ͬͨɽ

5.2.3 ෳܦ࿏ΞϧΰϦζϜͱγϯάϧܦ࿏ΞϧΰϦζ

Ϝͷൺֱ

ਤ 8ɼਤ 9ɼਤ 10ʹ capɼacapɼlacapͱෳܦ࿏Λ༻͍

c⃝ 2019 Information Processing Society of Japan 4



ใॲཧֶձڀݚใࠂ
IPSJ SIG Technical Report

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 ॲཧྗͷͭ࣋ϊʔυͷॲཧྗΛ͢

ͯ 50(tag/s) ͱઃఆͨ͠ɽ͜ΕΒͷൺֱʹΑΓɼೋ

ͭͷෳܦ࿏ͷύϑΥʔϚϯε΄΅ಉ͡Ͱ͋Δ͜

ͱ͕͔ͬͨɽͨͩ͠୯Ұܦ࿏ͱൺͯෳܦ࿏Ξϧ

ΰϦζϜͷํ͕ੑ͕ྑ͍ɽಛʹ୯Ұܦ࿏ͷॲཧ͕

͍ʹ͓͍ͯॲཧ͕ஶ্ͨ͘͠͠ɽೋͭͷෳ

߹࿏ΞϧΰϦζϜʹಛఆͷܦ Respective Multiple

ਤ 9 documentSize = 10ɽ

Fig. 9 documentSize = 10ɽ

ਤ 10 documentSize = 10ɽ

Fig. 10 documentSize = 10ɽ

Routing ͕ Simple Mutiple ΑΓ༏Ε͕ͨ͛ڍΒΕΔɽ

୯Ұܦ࿏ͷॲཧ͍߹શମతʹ XML ॲཧྗ

RespectiveMultiple > SimpleMultiple > singlerouting

ͷॱ൪ͱͳͬͨɽ

6. ·ͱΊ

ຊڀݚͰɼޮΑ͘ࢄॲཧΛͨ͏ߦΊͷෳܦ࿏Ξ

ϧΰϦζϜΛఏҊ͠ɼγϛϡϨʔγϣϯʹΑΔධՁΛͬߦ

ͯɼͦͷੑʹؔ͢ΔߟΛͨͬߦɽఏҊͨ͠ΞϧΰϦζ

Ϝ୯Ұܦ࿏ͷߴෛՙΛආ͚Δ͜ͱ͕Ͱ͖ΔɽγϛϡϨʔ

γϣϯʹΑΔධՁͷ݁ՌɼຊΞϧΰϦζϜΛ༻͍Δ͜ͱʹ

ΑΓɼै དྷͷ୯ҰϧʔςΟϯάΞϧΰϦζϜΑΓ͍ߴXML

ॲཧΛಘΒΕΔ͜ͱ͕͔ͬͨɽ

ͱͯ͠ɼຊڀݚେྔͳXMLจॻॲཧ͢ΔͨΊ

ͷఏҊͰ͋Δ͕ɼXMLσʔλྔ͕গͳ͍ɼϊʔυ͕ XML

ॲཧ͢Δे༨༟͕͋Δ߹ॲཧ͋͛ΒΕͳ͍ɼॲཧ

͕Լ͕ͬͯ͠·͏͕͛ڍΒΕΔɽຊఏҊख๏Λ XML

จॻ͕গͳ͍߹ʹରԠ͢Δ͜ͱޙࠓͷ՝ͱ͢Δɽ

ँࣙ ຊڀݚɼڀݚཱࠃ։ൃ๏ਓՊֶٕज़ৼߏػڵ
(JST) ઓུతڞࡍࠃಉڀݚϓϩάϥϜ (SICORP) ͓Αͼ
JSPSՊݚඅ JP18K11295ͷॿΛड͚ͨͷͰ͋Δɽ
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