
ࢄϑϨʔϜϫʔΫChristieͱࢄߏσʔλϕʔεJungle

Տ  ਅ 1†࣏

ΓɺRDB͓ͯͬ࣋ΛߏͳࡶΘΕΔσʔλɺෳͷΠϯλʔωοτΞϓϦέʔγϣϯͰݱ
ͷୈҰਖ਼ܥنʹೲ·Βͳ͍Α͏ʹͳ͖͍ͬͯͯΔɻ·ͨɺRDBͰɺฤूதʹϩοΫ͕͔͚ΒΕɺ
ෳࡶͳߏʹର͢Δม͍͍ͯʹߋͳ͍ɻ͜ΕΒͷɺෆఆܗͷσʔλߏͱ RDBͷදߏͷ
ϛεϚονͰ͋Δɻ͜ΕΛ DBͷΠϯϐʔμϯεϛεϚονͱ͜͏ݴͱ͕͋Δɻͦ͜ͰࣨڀݚͰɺ
ඇഁյతߏσʔλϕʔε JungleΛ։ൃ͍ͯ͠ΔɻJungleͰɺෆఆܗͷσʔλߏΛɺ
ΘΕɺͷϧʔߦͷ൛Λอଘ͢ΔඇഁյͰڈɺաߋͷมߏͱͯ֨͠ೲ͢Δ͜ͱ͕Ͱ͖Δɻߏ
τΛ AtomicʹೖΕସ͑Δૢ͕࡞τϥϯβΫγϣϯʹͳΔɻ͜ΕʹΑΓɺෳࡶͳߏΛ DBͱͯ͠ૉ
ʹऔΓѻ͏͜ͱ͕Ͱ͖Δɻߏͷมߋɺͷܗʹґଘ͍ͯ͠ΔɻαʔϏεΞϓϦέʔγϣϯ
ʹదͨ͠ͷ͕͋ܗΓɺͦΕʹରԠͨ͠ͷมํߋ๏Λ࠾༻͢Δඞཁ͕͋ΔɻຊڀݚͰ Jungle ͷ
ͱ Index ͷฤूػͷվળΛ͏ߦɻઢతͳϦετߏʹదͨ͠ Push/Pop ͱࠩϦετΛఏҊ
͠ɺ࣮ͱධՁΛߦͳͬͨɻڊେͳ͕ඞཁͳ߹ɺΛಛఆͷ Key Λ༻͍ͯ balance ͤ͞Δ͜
ͱʹΑΓɺมߋΛ O(log n)ʹ͢Δ͜ͱ͕Ͱ͖ΔɻJungleߏࢄΛऔΔ͜ͱͰ͖Δɻෳͷ
Λෳͷͨ͠ࢄ Jungle ϊʔυؒͰ௨৴͢Δ͜ͱʹΑΓɺJungle Λεέʔϧͤ͞ΔɻJungle ͷ
ͷมߋ Log ΛࣨڀݚͰ։ൃͨ͠ࢄϑϨʔϜϫʔΫ Alice1) Λ༻͍ͯ௨৴͢ΔɻͦΕͧΕͷɺ
ϧʔτϊʔυʹू͞ΕɺूͷաఔͰɺڝ߹͢ΔมߋͷMergeΛ͏ߦɻࢄ JungleͷੑΛଌఆ
͢Δख๏ʹ͍ͭͯड़Δɻ

Shinji KONO †1

1. ࢄΞϓϦέʔγϣϯͱϑϨʔϜϫʔΫ

ͷαʔϏεݱ InternetͱΓͤͳ͍ܗͰఏڙ
͞Ε͍ͯΔɻͦΕΒൺֱత ad-hocʹ։ൃൃలͯ͠
͖ͨ HTTP্ʹߏங͞Ε͍ͯΔɻҰํͰɺࢄσʔ
λϕʔεࢄϓϩάϥϜΛαϙʔτ͢ΔϑϨʔϜ
ϫʔΫͷڀݚ͔͘ݹΒߦΘΕ͖͍ͯͯΔɻྫ͑ɺ
MySQL  Postgress ͳͲͷΦʔϓϯιʔεσʔλ
ϕʔεͰϦϓϦέʔγϣϯͳͲͷٕࢄज़Λ࠾༻͢
ΔΑ͏ʹͳ͖͍ͬͯͯΔɻHTTP ηΩϡϦςΟΛ
ॏͨ͠ࢹ HTTPSɺHTTP্ͷϑΝΠϧมߋϓϩ
τίϧͰ͋ΔWebDAV ͳͲ͕ಋೖ͞Ε͖͍ͯͯΔɻ
ϑϨʔϜϫʔΫࢄ೦ͳ͕Βɺ͍·ͩʹఆ൪ͷ
ଘͣͤࡏɺࢄσʔλϕʔε͘ΘΕΔΑ͏ʹ
ͳ͍ͬͯͳ͍ɻ͘ݹʹఏҊ͞ΕͨࢄϑϨʔϜϫʔΫ
CORBAɺKVSͱͯ͠ಋೖ͞Εͨ Cassandra͋Δ
͍ HDFS ͳͲۀاωοτϫʔΫͰΘΕΔʹ
ཹ·͍ͬͯΔɻ
ͷݱ OSʹ֊ܕϑΝΠϧγεςϜ͕ඞਢͳ
ͷͱͯ͠උΘ͓ͬͯΓɺϑΝΠϧγεςϜͷࢄ൛͕

†1 Պֶ෦ใֶେֶٿླྀ
Information Engineering, University of the Ryukyus.

-͋ͬͨɻAnظ࣌͞ΕͨظΘΕΔΑ͏ʹͳΔͱ

drew File SystemͳͲ͕ઃ͞ܭΕ͕ͨɺ͘ΘΕΔ
ʹ͍ͨΒͳ͔ͬͨɻຊจͰɺࣨڀݚͰ։ൃ͠
͖ͯͨࢄϑϨʔϜϫʔΫ AliceͱɺͦΕΛ༻͍࣮ͯ
͞Εͨࢄߏσʔλϕʔε JungleΛݟ͢͜
ͱʹΑΓɺ෯͘ΘΕΔࢄαʔϏεΛߏங͢Δͨ
ΊͷϑϨʔϜϫʔΫͷ͋Δ͖͢ߟ͍ͯͭʹ࢟Δɻ

2. ࢄϑϨʔϜϫʔΫAlice

ωοτϫʔΫ্ͷαʔϏεʹɺར༻ऀͷരൃత
ͳ૿ՃΛड͚ೖΕΔεέʔϧΞτ (αʔόͷΛ૿
͢͜ͱʹΑΓαʔϏεͷ࣭Λҡ࣋͢Δख๏) ͕ඞਢ
Ͱ͋Δɻ҆ఆͨ͠ωοτϫʔΫαʔϏεΛఏ͢ڙΔͨ
ΊʹɺࢄϓϩάϥϜʹ৴པੑͱεέʔϥϏϦςΟ
͕ཁ͞ٻΕΔɻ͜͜Ͱ͍͏৴པੑͱɺఆΊΒΕͨ
ɻ͢ࢦͱΛ͜͏ߦΛ࡞ಈͨͬैʹ༷ԼͰ҆ఆͯ͠ڥ
ࢄϓϩάϥϜʹҎԼͷ̏ͭͷཁૉ͕͋Δ2)ɻ
• ϊʔυͷࢉܭ
• ϊʔυؒ௨৴
• ཧతʹͨ͠ࢄϊʔυ
ຊࣨڀݚͰ։ൃ͞ΕͨࢄϑϨʔϜϫʔΫAliceɺ
λεΫΛCode SegmentɺσʔλΛData Segmentͱ
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͍͏୯ҐͰهड़͠ɺCode SegmentΠϯϓοτͱͳΔ
Data Segment͕શͯଗ͏ͱฒྻʹ࣮͞ߦΕΔɻData

Segment ରʹͳΔ key ͕ଘ͠ࡏɺData Segment

Manager ͱ͍͏ϊʔυ͝ͱʹଘ͢ࡏΔಠࣗͷσʔλ
ϕʔεʹΑͬͯཧ͞Ε͍ͯΔɻ௨৴͢Δ֤ϊʔυʹ
ରԠ͢Δϥϕϧ͖ͷϓϩΩγͰ͋Δ Remote Data

Segment ManagerΛཱͯɺϥϕϧͱ keyΛࢦఆͯ͠
σʔλΛ take/put͢ΔɻLindaͷTuple spaceΛϊʔ
υຖʹ༻ҙͨ͠Α͏ͳߏʹͳ͍ͬͯΔɻLinda ͱҟ
ͳΓɺTuple space͕શੈքͰҰͭͱ͍͏͜ͱͳ͍ɻ
AliceͰTopologyManagerͱ͍͏͕ߏػࢄϊʔ
υΛཧ͓ͯ͠Γɺ੩తɾಈతͳτϙϩδʔΛࣗಈߏ
͢Δɻ੩తτϙϩδʔͰϓϩάϥϚ͕τϙϩδʔ
Λਤͱͯ͠هड़Ͱ͖ΔͨΊɺΑΓ͔Γ͘͢ৄࡉͳ
ઃఆ͕Ͱ͖ΔɻTopologyManagerʹ KeepAlive

ͱ͍͏ػ͕͋Γɺৗʹϊʔυ͕ੜ͖͍ͯΔ͔Heart-

beat Λૹ৴͓ͯͯ͠͠ࢹΓɺͲ͔͜ͷϊʔυʹো
͢Δͱ͍ͬͨରԠ͕ߏ࠶ΕτϙϩδʔΛ͜ى͕
Ͱ͖Δɻ

3. ߏࢄσʔλϕʔε Jungle

Web্ͷใෳࡶͳߏΛ͍ͯͯͬ࣋ɺͦΕΛ
૬ࢀʹޓর͢ΔࣜܗΛ͍ͯͬ࣋ΔɻWeb ্ͷ૬ࢀޓ
র URIʹΑΔͷ͕ͩɺURIͷଘࡏอূ͞Εͯ
͍ΔΘ͚Ͱͳ͘ɺϦϯΫΕͳͲ͕ଘ͢ࡏΔɻ͘
ΘΕΔΑ͏ʹͳͬͨ RDBɺجຊతʹωετߏ
Λͨ࣋ͳ͍දͷू·ΓͰ͋ΓɺWeb ্ͷใʹ
ରԠ͠ͳ͍ɻͦ͜ͰɺຊࣨڀݚͰߏΛ
ѻ͏σʔλϕʔε Jungle ΛఏҊ͍ͯ͠ΔɻJungle

ͰɺߏΛѻ͑Δ͜ͱʹΑͬͯɺैདྷͷ RDBͱ
ҟͳΓɺXML  Json Ͱهड़͞ΕͨߏΛɺσʔ
λϕʔεΛઃ͢ܭΔ͜ͱͳ͘ಡΈࠐΉ͜ͱ͕ՄͰ͋
ΔɻJungle ͰඇഁյతߏΛ࠾༻͍ͯ͠Δɻσʔ
λͷݩͷΛॻ͖ͣ͑ʹอଘ͠ɺ৽͘͠ߏங͠
ͨͷσʔλߏΛฤू͢Δํ๏Ͱ͋Δɻߏɺ
ͦͷϧʔτΛ Atomic ʹॻ͖͑Δ͜ͱʹΑΓɺͦͷ
มߋͷ߹ੑΛҡ࣋͢Δɻϧʔτෳଘ͠ࡏURIʹ૬
͢ΔϥϕϧΛ͍ͯͬ࣋Δɻʹର͢ΔมߋΛ logͱ
͠ɺͦΕΛهͯ͠ AliceʹΑͬͯ௨৴͠ɺࢄσʔ
λϕʔεΛߏ͍ͯ͠Δɻ
Jungle ͰɺͷϊʔυͷҐஔΛ NodePath Ϋϥ
εΛͯͬද͢ɻ NodePath Ϋϥεϧʔτϊʔυ
͔Βελʔτ͠ɺରͷϊʔυ·Ͱͷܦ࿏ΛࣈΛ༻
ɻ·ͨɺϧʔτϊʔυྫ֎ͱͯ͠-1ͱࣔ͢͠ࢦ͍ͯ
ද͞هΕΔɻNodePath ΫϥεΛ༻͍ͯ <-1,0,2,3 >

Λද͍ͯ͠ΔࡍͷྫΛ (ਤ 1)ʹࣔ͢ɻ
ͷϊʔυΛଞͷ͔Βࢀর͢Δ͜ͱ͕ඞཁͳ߹
ʹɺϊʔυʹ Index ΛுΔ͜ͱ͕Ͱ͖ΔɻJungle

ɺඇഁյతߏͱ͍͏σʔλߏ্ɺաڈͷ൛ͷ
ߏΛશͯอ͍ͯ࣋͠ΔɻΑͬͯɺͯ͢ͷ൛ʹಠ

root
-1

0 1 ... n

0 1 2 3

0 1 2 3
編集対象

NodePath<-1,1,2,3>

tree_name

ਤ 1 NodePath

ཱͨ͠ Index ͕ඞཁͱͳΔͨΊɺલͷ൛ͷ Index Λ
ഁյ͢Δ͜ͱແ͘ɺIndexΛߋ৽͢Δඞཁ͕͋Δɻͦ
ͷͨΊʹඇഁյͳ Red Black Tree Λ Java্ʹ։ൃ
ͨ͠ɻ
Jungle ɺಡΈࠐΈߴʹ͑ߦΔ໘ɺॻ͖ࠐ
Έͷखؒͷܗɾେ͖͞ʹґଘ͍ͯ͠Δɻ௨ৗͷม
Ґஔ·Ͱͷϊʔυͷෳ͏ߦͰϧʔτ͔ΒฤूΛߋ
Λ͏ߦɻͦͷͨΊɺͷฤूͷखؒɺߏͷܗʹ
ΑͬͯҟͳΔɻಛʹઢܗͷɺશͯͷϊʔυͷෳ
Λͨ͏ߦΊɺมߋͷख͕ؒ O(n)ʹͳͬͯ͠·͏ɻͦ
Εʹରॲ͢ΔͨΊʹɺͷมߋΞϧΰϦζϜΛࡾछఏ
Δɻ͍ͯ͠ڙ
ઢܗͷΛ O(1)Ͱม͢ߋΔ PushPop ɺϧʔτ
ϊʔυͷ্ʹ৽͍͠ϧʔτϊʔυΛ͚Ճ͑Δ API

Ͱ͋ΔɺͷෳΛ͏ߦඞཁ͕ແ͍ͨΊɺͷมߋͷ
ख͕ؒ O(1)ͰϊʔυͷՃΛ͑ߦΔɻ
͔͠͠ɺPushPop ϧʔτϊʔυΛՃ͍ͯ͘͠
ͨΊɺϊʔυͷฒͼ͕ٯॱʹͳͬͯ͠·͏ɻLogͳͲ
ͷਖ਼ॱΛཁ͢ٻΔ߹ʹରॲ͢ΔͨΊʹɺDifferential

Jungle Tree ͷ࣮Λߦͳͬͨɻ Differential Jungle

Tree ɻͷόʔδϣϯ͝ͱʹɺࣗͷͷޙ࠷ඌΛ
ද͢ඌϊʔυΛอ࣋͢Δɻͷฤूɺผ్ߏங͠
ͨ Sub Tree ʹରͯ͠ഁյతʹߋ৽Λ͍ߦɺCommit

ʹඌͷϊʔυʹ࣌ Sub Tree Λ Append ͢Δ͜ͱ
Ͱ͏ߦɻ͜ͷ߹͕ഁյతʹม͞ߋΕ͍ͯΔΑ͏
Δ͕ɺલͷ൛ͷ෦Λ͑ͯΞΫηε͢Δ͑ݟʹ
͜ͱ͕ͳ͚Εෳͷ൛Λಉʹ࣌༻͢Δ͜ͱ͕Ͱ
͖Δɻ
େͳʹରͯ͠ඞཁͳڊ͕ߋશʹϥϯμϜͳม
߹ʹɺJungleͷͦͷͷΛRed Black Tree ͱ͠
ͱ͕Ͱ͖Δɻ͜ͷ߹ͷ͜͏ங͢Δख๏Λߏͯ
ఆ͢Δ͜ͱͰ͖ͳ͍͕ɺO(logݻΛߏ n) Ͱͷ
ͷม͕ߋՄʹͳΔɻ͜ΕදߏͦͷͷʹͳΔɻ
͜ΕʹΑΓɺJungle Λ RDB ʹͱՄ͜͏ͯ͠
ͳͬͨɻReb Black Jungle Tree ༻ʹઐ༻ͷ Node

Path͕ఏ͞ڙΕΔɻ
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4. Jungleͷߏࢄ

Jungle ͰߏΛͤ͞ࢄΔͨΊʹɺAlice ʹΑΔ
௨৴Λ༻͢ΔɻͷมߋΛίϚϯυϩάͱͯ͠ه
͠ɺͦΕΛ Alice Λ༻͍ͯଞͷϊʔυʹసૹ͢Δɻ
ଞͷϊʔυϩάʹैͬͯࣗͷ͍ͯͬ࣋ΔΛมߋ
͢ΔɻෳͷϊʔυͰมߋΛڞ༗͢Δख๏༷ʑͳ
ͷ͕։ൃ͞Ε͖͍ͯͯΔ͕ɺࡏݱҎԼͷΑ͏ͳ؆୯
ͳͷΛ࣮͍ͯ͠Δɻ
·ͣɺϊʔυΛߏʹଓ͢ΔɻมߋϩάΛࣗϊʔ
υʹଓ͞Ε͍ͯΔϊʔυʹ͔ͯͬૹ৴͢Δɻड͚
ͱͬͨϊʔυࣗͷΛมͨ͠ߋͷͪɺૹΒΕ͖ͯ
ͨϊʔυҎ֎ͷࣗͷϊʔυʹଓ͞Ε͍ͯΔϊʔυ
ʹมߋϩάΛసૹ͢Δ (Split Horizon)ɻ͜ͷํ๏Ͱ
શ෦ͷϊʔυʹ୯७ʹม͕ߋൖ͢Δɻม͕ߋিಥ
ͨ͠߹ɺMerge ॲཧΛ͏ߦɻMerge ॲཧࣦഊ
͠ͳ͍ͱԾఆ͢ΔɻMergeॲཧʹΑΔมߋଞϊʔυ
ʹసૹ͠ͳ͍ɻࣦഊ͠ͳ͍ Merge Ұൠతͳ߹ੑ
Λอূ͢Δ͜ͱͰ͖ͳ͍͕ɺSNSͷߘͳͲͷ
߹Ͱेʹػ͢Δɻࠓճ࣮ࢄͷ֬ೝͷͨΊ
ʹ؆୯ͳํ๏Λ࣮ͨ͠ɻଟܾͳͲͷෳࡶͳػࢄ
Δ͜ͱকདྷతʹՄͰ͋Δɻ௨৴෦ͤࡌΛߏ
AliceΛ༻͍࣮ͯ͞Ε͍ͯΔͷͰɺJungleͷߏࢄ
 Alice ͷ Toplogy Manager ʹΑͬͯಈత͋Δ͍
੩తʹߏ͞ΕΔɻ

Server
node 0

Server
node 1

Server
node 2

Server
node 3

Server
node 4

Merge

① ①

②

③③

④ ④

ਤ 2 πϦʔܕͷτϙϩδʔ

(ਤ 2ʣͷҹͷྲྀΕΛҎԼʹࣔ͢ɻ
( 1 ) servernode 1, servernode 2 ͔Β͖ͨσʔλ͕

servernode 0 Ͱিಥɻ
( 2 ) িಥͨ͠σʔλͷMerge͕ߦΘΕΔɻ
( 3 ) Merge ͞Εͨσʔλ͕ servernode 1,servernode

2ൖ
( 4 ) servernode1͔ΒMerge͞Εͨσʔλ͕ servern-

ode 3ɺservernode 4ൖɻશମͰσʔλͷ
߹ੑ͕औΕΔɻ

5. JungleͱAliceͷ

Jungle ͷ࣮ࢄΛ࣌͏ߦʹɺAlice Ͱࢄϓϩ
άϥϜΛهड़ͤ͞Δ࣌ͷ͕͍͔ͭ͘໌Β͔ʹ
ͳͬͨɻ
·ͣɺJungle ͱ Alice ͷػͷॏෳ͕͋ΔɻAlice

Λ࠾༻ͨ͠ͷ؆୯ʹ JungleͷߏࢄΛ࣮͢ݱΔ
ͨΊ͕ͩɺJungle  Alice ɺҰछͷσʔλϕʔε
Ͱ͋ΓɺΩʔʹΑΓߏ͋Δ͍ΦϒδΣΫτΛ֨
ೲ͍ͯ͠Δɻࠩѻ͏σʔλ͕ߏ͔Ͳ͏͔ͱɺτ
ϥϯβΫγϣϯͷऔѻ͍ͷҧ͍Ͱ͋Δɻ
Alice  DataSegment ΛΩʔʹΑΓ௨৴͢Δ͕ɺ
͜ͷΩʔϓϩάϥϜͷҙͷҐஔ͔ΒΞΫηε͢
Δ͜ͱ͕Ͱ͖Δɻͭ·ΓେҬมతʹѻ͏͜ͱ͕Մ
Ͱ͋ΔɻDataSegment ͷΞΫηεΩʔΛऔಘ͠
ͨ CodeSegmentͷΈͰ͋ΓɺมߋΩϡʔʹ֨ೲ͞
ΕɺಡΈग़͠ΩϡʔʹԊͬͯߦΘΕΔɻैͬͯɺ௨
ৗͷେҬมͱҧ͍ɺฒྻ࣮࣌ߦʹෆ߹͕͖ىΔ͜
ͱͳ͍ɻ͔͠͠ɺΩʔ͕େҬతʹ͍ͯ͑ݟΔͷͰɺ
DataSegmentͷΞΫηεΛϞδϡʔϧͳͲʹ੍
Δ͜ͱ͍͠ɻ͢ݶ
ঢ়ͷݱ Jungleͷͷϊʔυʹଐੑͱͷ͕͋
ΓɺDBͷϨίʔυͱͯ͠ػ͢Δ͕ɺͱͯ͑͠
Δͷ ByteBufferͰ͋ΓܕΛ͍ͯͬ࣋ͳ͍ɻJungle

ͷτϥϯβΫγϣϯ Eitherͱ͍͏ํ๏Ͱ࣮͞Ε
͓ͯΓɺ͍͔ࡉΤϥʔνΣοΫΛ͏ߦඞཁ͕͋Γࡶ
Ͱ͋Δɻ
Alice ͷ DataSegmentͷཧ Singleton Ͱ࣮
͞Ε͓ͯΓɺಉҰϓϩηε্Ͱෳͷ AliceͷΠϯε
λϯεΛ্ཱͪ͛Δ͜ͱ͕Ͱ͖ͳ͍ɻ͜ΕʹΑΓࢄ
ΞϧΰϦζϜͷςετΛ୯ҰϓϩηεͰ͜͏ߦͱ͕Ͱ
͖ͳ͍ͱ͍͏͕͋Δɻ·ͨɺNATӽ͑ͷ࣮Λ
ෳͷϓϩηε͕ඞཁʹͳͬͯ͠·͏ɻʹ࣌͏ߦ
ঢ়ͷݱ Alice ͷهड़ํ๏͕ࡶͰɺܕͷ߹ੑΛί
ϯύΠϧࢦʹ࣌ఆͰ͖ͳ͍ɻ͜Εʹ͍ͯ࣍અͰ͞
Βʹৄ͘͠ड़Δɻ

6. CodeSegmentͷهड़ํ๏

CSΛϢʔβʔ͕هड़͢ΔࡍʹCodeSegmentΫϥ
εΛܧঝͯ͠هड़͢Δ (ιʔείʔυ 1 , 2)ɻܧঝ͢Δ
͜ͱʹΑΓCode SegmentͰ༻͢ΔData Segment

APIΛར༻͢Δ͕ࣄͰ͖Δɻ
Alice ʹɺStart CS (ιʔείʔυ 1 )ͱ͍͏ C

ͷ main ʹ૬͢ΔΑ͏ͳ࠷ॳʹ࣮͞ߦΕΔ CS ͕
͋ΔɻStart CS Ͳͷ DS ʹґଘ͠ͳ͍ɻͭ·Γ
Input DS Λͨ࣋ͳ͍ɻ͜ͷ CS Λ main ϝιου
Ͱ new͠ɺexecuteϝιουΛݺͿ͜ͱͰ࣮ߦΛ։࢝
ͤ͞Δ͜ͱ͕Ͱ͖Δɻ

public class StartCodeSegment extends CodeSegment {
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@Override
public void run() {

new TestCodeSegment();

int count = 0;
ods.put("local", "cnt", count);

}

}

Code 1 StartCodeSegment

public class TestCodeSegment extends CodeSegment {
private Receiver input1 = ids.create(CommandType.

TAKE);

public TestCodeSegment() {
input1.setKey("local", "cnt");

}

@Override
public void run() {

int count = input1.asInteger();
System.out.println("data␣=␣" + count);
count++;
if (count == 10){

System.exit(0);
}
new TestCodeSegment();
ods.put("local", "cnt", count);

}
}

Code 2 CodeSegment

ιʔείʔυ 1 ɺ5 ͍ͨͤ͞ߦ࣮ʹ࣍Ͱߦ
CS(ιʔείʔυ 2 )Λ࡞͍ͯ͠Δɻ8ߦͰ Out-

put DS APIΛ௨ͯ͠Local DSMʹରͯ͠DSΛ put

͍ͯ͠ΔɻOutput DS APICSͷ odsͱ͍͏ϑΟʔ
ϧυΛ༻͍ͯΞΫηε͢Δɻods putͱ updateͱ
flipΛ࣮͢ߦΔ͜ͱ͕Ͱ͖ΔɻTestCodeSegment
͜ͷ”cnt”ͱ͍͏ key ʹରͯ͠ґଘ͕ؔ͋Γɺ8 ߦ
Ͱ put ΘΕΔͱߦ͕ TestCodeSegment ࣮͞ߦ
ΕΔɻ
CS ͷ Input DS ɺCS ͷ࡞ࢦʹ࣌ఆ͢Δඞཁ
͕͋Δɻࢦఆ CommandType(PEEK ͔ TAKE)ɺ
DSM໊ɺͦͯ͠ keyΑͬͯߦΘΕΔɻInput DS API

 CS ͷ ids ͱ͍͏ϑΟʔϧυΛ༻͍ͯΞΫηε͢
ΔɻOutput DSɺods͕ఏ͢ڙΔ put/update/flip

ϝιουΛͦͷ··ݺΑ͔͕ͬͨɺInput DSͷ
߹ idsʹ peek/takeϝιουͳ͘ɺcreate/setKey

ϝιουͰ CommandTypeΛࢦఆ࣮ͯ͢͠ߦΔɻ
ιʔείʔυ 2 ɺ0 ͔Β 9 ·ͰΠϯΫϦϝϯτ
͢ΔྫͰ͋Δɻ2ߦͰɺInput DS API͕ͭ
create ϝιουͰ Input DS Λ֨ೲ͢Δड͚ࡼ (Re-

ceiver)Λ͍ͯͬ࡞ΔɻҾʹ PEEK·ͨ TAKEΛ
ఆ͢Δɻࢦ
• Receiver create(CommandType type)

͔Βߦ4 ίϯετϥΫλͰ͋Δɻίϯεߦ6
τϥΫλΦϒδΣΫτࢦͷϓϩάϥϛϯάޠݴͰ
৽ͨͳΦϒδΣΫτΛੜ͢Δݺʹࡍͼग़͞Εͯ༰
ͷॳظԽΛؔ͏ߦͰ͋Δɻ
TestCodeSegmentͷίϯετϥΫλ͕ݺΕͨࡍ
ʹɺ
( 1 ) CS ϑΟʔϧυม͕ͭ࣋ Receiver input

ʹ ids.create(CommandType.TAKE) ΘΕɺߦ͕
input͕ॳظԽ͞ΕΔɻ

( 2 ) ʹ͋Δߦ5 TestCodeSegmentͷίϯετϥΫ
λͷ TAKE͕࣮͞ߦΕΔɻ

5 ɺ2ߦ ͷߦ createͰ࡞ΒΕͨ Receiver͕
ఏ͢ڙΔ setKeyϝιουΛ༻͍ͯ Local DSM͔Β
DSΛऔಘ͍ͯ͠Δɻ
• void setKey(String managerKey, String key)

setKey ϝιου peek/take ͷ࣮ߦΛ͏ߦɻͲͷ
DSM ͷͲͷ key ʹରͯ͠ peek ·ͨ take ίϚϯ
υΛ࣮ͤ͞ߦΔ͔ΛࢦఆͰ͖ΔɻίϚϯυͷ݁Ռ͕Ϩ
εϙϯεͱͯ͠ಧ͖࣍ୈ CS࣮͞ߦΕΔɻ
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ΕΔ͞ߦ࣮ runϝιουͷ༰
( 1 ) Ͱऔಘ͞ΕͨDSΛߦ10 Integerܕʹมͯ͠

countʹೖ͢Δɻ
( 2 ) Ͱߦ12 countΛΠϯΫϦϝϯτ͢Δɻ
( 3 ) ΕΔ͞ߦ࣮ʹ࣍Ͱߦ16 CSΛ࡞Δɻrunͷॲ

ཧΛऴ͑ͨΒ CSഁ͞غΕΔͨΊɺॲཧΛ܁Γ
ฦ͍ͨ͠߹͜ͷΑ͏ʹ৽͍͘͠ CSΛ࡞Δඞ
ཁ͕͋Δɻ͜ͷ࣌Ͱ࣍ͷ CS Input DSͷ
ͪঢ়ଶʹೖΔɻ

( 4 ) Ͱߦ17 countΛ Local DSMʹ put͢ΔɻIn-

put DS͕ଗ͍ͪঢ়ଶ͕ղܾ͞ΕͨͨΊɺ࣍ͷ
CS͕࣮͞ߦΕΔɻ

( 5 ) ͕ऴྃ݅Ͱ͋Γɺcountͷ͕ߦ13 10ʹͳ
Εऴྃ͢Δɻ

ͱͳ͍ͬͯΔɻ
1.Ͱ༻͍ΒΕ͍ͯΔ asInteger() asClassϝιο
υͷҰ෦Ͱ͋ΓɺasClass take/peekͰऔಘͨ͠DS

Λ Object Ͱऔಘ͢ΔͨΊͷܕΒҙͷ͔ܕ API Ͱ
͋Δɻ
• <T> T asClass(Class<T> clazz)

CSͰDSͷσʔλΛѻ͏ʹɺਖ਼͍͠ܕΛҙࣝ͠
ͳ͕Β͜ͷ asClassϝιουΛΘͳ͚ΕͳΒͳ͍ɻ
͜ͷΑ͏ʹɺInputDSΛهड़͢ΔʹɺҰϑΟʔ
ϧυͰ Receiver Λ create ͯ͠ɺͦͷޙ Reveiver ʹ
ରͯ͠ setKeyͰͪ߹ΘͤΔ keyΛࢦఆ͠ͳ͚Ε
ͳΒͳ͍ɻ͜ͷΑ͏ʹΠϯϓοτͷॲཧ͕͞Εͯ
͠·͍ͬͯͯɺهड़͕ࡶͳ্ʹίʔυΛಡΜͩࡍ
ʹͲͷ keyʹରͯͪ͠߹ΘͤΛ͍ͯͬߦΔͷ͔ײ
తʹ͔Βͳ͍ɻ
͞ΒʹɺsetKey ໌֬ͳهड़ॴ͕ܾ·͍ͬͯͳ
͍ͨΊɺͦͷ DSΛͪ߹Θ͍ͤͯΔ CSҎ֎͔Β
͏·ͼग़ͤͯ͠ݺ (ιʔείʔυ 3)ɻ

public class StartCodeSegment extends CodeSegment {
@Override
public void run() {

TestCodeSegment cs = new TestCodeSegment();
cs.input.setKey("data");
ods.put("local", "data", 1);

}
}

Code 3 setKey

public class TestCodeSegment extends CodeSegment {
private Receiver input = ids.create(CommandType.

TAKE);

@Override
public void run(){

System.out.println("data␣=␣" + input.asInteger
());

}
}

Code 4 Seprated
setKey

͜ͷΑ͏ͳॻ͖ํΛ͞ΕΔͱɺCS͚ͩΛͯݟͲͷ

keyʹରͯͪ͠߹ΘͤΛ͍ͯͬߦΔͷ͔Θ͔Βͳ͍
ͨΊɺsetKey Λݺͼग़͍ͯ͠ΔίʔυΛ୧Δඞཁ͕
͋Δɻ͜ΕͰݟ௨͕͠ѱ͍ͨΊɺͲ͜Ͱ keyΛࢦఆ
͢Δͷ͔໌֬ʹ͖͢Ͱ͋Δɻ
Մಡੑͷ͍ίʔυϓϩάϥϚͷෛ୲ͱͳΔͨΊɺ

CS͕ԿΛͪ߹Θ͍ͤͯΔͷ͔ͦͷ CSΛ͚ͩͨݟ
ͰཧղͰ͖ΔΑ͏ʹهड़ͷΛվળ͠ͳͯ͘
ͳΒͳ͍ɻ
setKeyCSͷίϯετϥΫλͰࢦఆ͢Δ͜ͱ͕ଟ
͍ɻ͜ͷͱ͖ɺࢦఆ͢Δ keyҾͳͲ͔Βಈతʹड
͚औΓɺηοτ͢Δ͜ͱ͕Ͱ͖Δɻ͔͠͠ɺͦΕͰ
ΘΕ͍ͯΔͷ͔Θ͔ΓͮΒ͘ɺߦͲΜͳॲཧ͕ʹࡍ࣮
·ͨɺput ͢Δ෦ͳͲͷ֘͢Δ key Λѻ͏શͯ
ίʔυΛม͠ߋͳ͚ΕͳΒͳ͍ɻ͜ͷΑ͏ʹɺAlice

Ͱ CS Λ͍·Θ͢͜ͱΛྀͯ͠ߟಈతͳ setKey

ΛՄʹͯ͠͠·͍ͬͨͤͰɺ৻ॏʹॻ͔ͳ͚Εϓ
ϩάϥϜͷ৴པੑ͕อͯͳ͍Α͏ʹͳͬͯ͠·͍ͬͯ
ΔɻͦͷͨΊɺಈతͳ setKeyͰ͖ͳ͍Α͏ʹ੍ݶ
͠ɺίʔυͷݟ௨͠Λྑ͘͢Δඞཁ͕͋ΔɻCSʹର
ͯ͠ΠϯϓοτͱͳΔ key͕੩తʹܾ·Εɺͪ߹
Θ͍ͤͯΔ key ʹରͯ͠ͷ put ͷ͠ΕͳͲͷ
ΛίϯύΠϧ࣌ͷϞσϧࠪݕͳͲͰൃ͢ݟΔ͜ͱ͕Ͱ
͖Δͱ͑ߟΒΕΔɻ
inputDS Λड͚औΔ Receiver σʔλΛ Object

ΓɺͦͷσʔλΛ͓ͯͬ࣋Ͱܕ CSͰѻ͏ʹਖ਼͠
Ωϟετ͢Δඞཁ͕͋Δɻ͔͠͠ɺinputDSͰʹܕ͍
ఆ͢Δͷࢦ keyͷΈͰ͋Γɺͦͷσʔλͷܕ·Ͱ
͔Βͳ͍ɻͦͷͨΊɺDSͷܕΛΔʹ putͯ͠
͍Δ෦·Ͱ୧Δඞཁ͕͋Δɻ୧ͬͯ flip͞Ε͍ͯ
ΔՄੑ͋ΔͨΊɺ࠷ॳʹͦͷDSΛ put͍ͯ͠Δ
෦Λ͚ͭݟΔͷࠔͰ͋Δɻैͬͯɺͪ߹Θͤ
͍ͯΔ keyʹͲͷΑ͏ͳܕͷσʔλ͕ରԠ͍ͯ͠Δͷ
͔Λͦͷ CSΛ͚ͩͨݟͰ͔ΔΑ͏ʹ͢Δ͖ͱߟ
͑Δɻ
key ໊ͱͦͷ key Ͱͪ߹Θͤͨ DS Λड͚औΔ

Receiver ໊ҟͳΔ͜ͱ͕͋Δɻ͠ϓϩάϥϚ͕
దʹ໋໊ͯ͠͠·͑ޙʑࠞཚΛটͨ͘Ίɺͪ߹
ΘͤΔ key ໊ͱ input DS ͷม໊ҰகΛ੍ͤ͞ڧ
͍ͨɻ

7. ࢄϑϨʔϜϫʔΫChristieͷઃܭ

Ҏ্ͷΛ౿·͑ɺ৽͍͠ࢄϑϨʔϜϫʔ
Ϋ Christie ͷઃܭͱϓϩτλΠϓͷ࣮Λͨͬߦɻ
Christieʹඞཁͳཁ݅ҎԼͷΑ͏ʹͨ͑ߟɻ
• create/setKeyͷΑ͏ͳࡶͳ APIΛγϯϓϧ
ʹ͠ՄಡੑΛ্ͤ͞Δ

• ฒྻڥࢄԼͰͷܕͷ߹ੑΛอূ͢Δߏจͱ
Δ͢ڙΈΛఏ

• ҰͭͷϓϩηεͰෳͷΠϯελϯεΛಉ࣌ʹ
্ཱͪ͛ΒΕΔ
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• ߏͳͲͷσʔλߏΛωοτϫʔΫ্ͰΓ
ͱΓͰ͖Δ

• ௨৴ʹ༻͍ΔΩʔͷ֊తཧΛఏ͢ڙΔ
• ͜ΕΒͷΈΛ࣮͢ݱΔϝλߏػࢉܭΛఏڙ
͢Δ

Chirstie ͰɺCodeSegment/DataSegment ͱݺ
ͣʹɺCodeGear/DataGear ͱݺͿɻ͜Εকདྷత
ʹ Gears OSʹΑΓ࣮͢ΔͨΊͰ͋Δɻ
Alice ͷ APIͷɺૹ৴͢ΔΦϒδΣΫτͷܕ
ΛલͬͯࢦఆͰ͖ͳ͍͜ͱͱɺهड़͢Δॴʹࣗ༝
͕͋Δ͜ͱ͕ʹͳ͍ͬͯΔɻͦ͜ͰɺDataGear

Λ Java ͷ AnnoationΛ༻͍ͯએ͢ݴΔ͜ͱʹͨ͠ɻ
͜Εʹؔͯ͠ɺ࣮Λߦͳ͍ɺଥͳ APIΛܾఆ
ͨ͠ɻ͜Εʹ͍ͭ࣍અͰઆ໌͢Δɻ
Aliceͷ SingletonൣғͰΘΕ͓ͯΓɺRefac-

toring Ͱमਖ਼Ͱ͖ͳ͍ɻͦ͜ͰɺChristie Ͱجຊ
తͳ෦Λ࣮࠶͢Δ͜ͱʹͨ͠ɻ
Jungle ͱͷ߹ੑͰɺAlice ͱ Jungle ͷ྆ํʹ
ΦϒδΣΫτͷσʔλϕʔε͕ଘ͢ࡏΔ͜ͱ͕ྑ͘ͳ
͍ɻJungle ͰมߋϩάΛ Alice ʹΑΓૹ৴͍ͯ͠
Δ͕ɺ͜ΕϦετߏΛૹ৴͢Δ͜ͱʹ૬͢Δɻ
JungleͰͷมߋΛൖͤ͞Δ͕ɺ͜Εߏͦ
ͷͷΛ௨৴͍ͯ͠ΔͷͱಉͰ͋Δɻͭ·ΓɺAlice

ͷ௨৴ΛߏΛͭ࣋ΦϒδΣΫτʹ·Ͱ֦ு͢Δ͜
ͱ͕Մͩͱ͑ߟΒΕΔɻ
JungleͷߏͱɺAliceͷ Tupleۭؒͷҧ͍ɺ
ม࣌ߋͷಉํظ๏ʹ͋ΔɻJungleͰϥϕϧʹΑ
Γࢦఆ͞ΕͯɺͦͷมߋτϥϯβΫγϣϯͱࣦͯ͠
ഊͱޭ͕͋ΔܗͰྻԽ͞ΕΔɻAlice ͷಉߏػظ
ɺData Segment ͷͪ߹ΘͤʹΑͬͯߦΘΕΔɻ
୯ҰͷData Segment Λͪ߹ΘͤΕɺͦΕ୯Ұ
ͷτϥϯβΫγϣϯͱಉʹͳΔɻෳͷ Data Seg-

ment Λͪ߹ΘͤΔܗͷಉظ Jungle Ͱ࣮ݱͰ
͖ͳ͍ɻJungleͷΛΩʔʹରԠ͢Δ Data Segment

ͱ͢Δ͜ͱΑͬͯɺAlice ʹΑΓ Jungle ͷτϥϯβ
ΫγϣϯΛ࣮ݱͰ͖Δɻ
JungleͷͷϥϕϧେҬతͳ IDͰ͋Δඞཁ͕͋
Δ͕ɺಛʹߏΛ͍ͯͤͨ࣋ͳ͍ɻAlice ͷϥϕϧɺ
ଓ͞Εͨ 2ؒͰͷΈ༗ޮʹͳ͍ͬͯΔɻैͬͯɺ
Jungle ͷͷϥϕϧࢄγεςϜͷதͰཧ͢Δ
ඞཁ͕͋Δɻ௨ৗͷURIͷΑ͏ʹߏΛߏͨͬ࣋
ͱͯ͠ࢄཧ͢Δ͜ͱ͕·͍͠ɻͭ·ΓɺJungle

ͷͷϥϕϧ Jungle ࣗମͰཧ͞ΕΔߏͰ͋
Δ͖ͩͱࢥΘΕΔɻ͜ΕϑΝΠϧγεςϜͷύε
ʹ૬͢ΔɻChristie Gears OSͰͷࢄϑΝΠϧ
γεςϜͱͯ͑͠Δͷ͕·͍͠ɻ

8. Ξϊςʔγϣϯͷಋೖ

InputAPI ʹ Alice ͱಉ͘͡ Take ͱ Peek Λ༻
ҙͨ͠ɻChristieͰ Input DG ͷࢦఆʹΞϊςʔ

γϣϯΛ͏ɻΞϊςʔγϣϯͱɺΫϥεϝιο
υɺύοέʔδʹରͯ͠ՃใΛهड़Ͱ͖Δ Java

ͷ Meta Computation Ͱ͋Δɻઌ಄ʹ@Λ͚ͭΔ͜
ͱͰهड़Ͱ͖ɺΦϦδφϧͷΞϊςʔγϣϯΛఆٛ͢
Δ͜ͱͰ͖Δɻ
Alice Ͱ Input ͷड͚ࡼͰ͋Δ Receiver Λ࡞Γ
Β͔ޙ keyΛηοτ͍͕ͯͨ͠ɺChristieͰ Input

ͱͳΔܕͷมΛએ͠ݴɺม໊ͱͯ͠ key Λ
ͷ্ʹΞϊςʔγϣϯͰݴड़͢Δɻͦͯ͠ɺͦͷએه
Take·ͨ PeekΛࢦఆ͢Δ (ιʔείʔυ 5)ɻ

@Take
public String name;

Code 5 Take
ͷ
ྫ

ΞϊςʔγϣϯͰࢦఆͨ͠ InputDGɺCGΛੜ
ͨ͠ࡍʹ CodeGear.classͰͪ߹Θͤͷॲཧ͕
ΘΕΔɻ͜Εʹߦ Java ͷ reflectionAPI Λར༻͠
͓ͯΓɺΞϊςʔγϣϯͱಉ࣌ʹม໊औಘͰ͖Δ
ͨΊɺม໊ʹΑΔ keyࢦఆ͕࣮ͨ͠ݱɻ
Christieͷ͜ͷΠϯϓοτΞϊςʔγϣϯϑΟʔ
ϧυʹର͔ͯ͠͠هड़Ͱ͖ͳ͍ͨΊɺkey ͷࢦఆͱ
Take/Peek ͷࢦఆΛඞͣҰՕॴͰॻ͘͜ͱ͕໌֬ʹ
ܾ·͍ͬͯΔɻͦͷͨΊ AliceͷΑ͏ʹ֎ͷ CS͔Β
ͷ keyͷׯবΛ͞ΕΔ͜ͱ͕ͳ͍ɻ͜ͷΑ͏ʹɺΞ
ϊςʔγϣϯΛ༻͍ͨ͜ͱͰɺAliceͷهड़ͷ
͕ղܾ͞Εͨɻ·ͨɺkey Λม໊ʹͨ͜͠ͱͰɺ
ಈతͳ keyͷࢦఆɺkeyͱม໊ͷෆҰகʹΑΔՄ
ಡੑͷԼΛ͙͜ͱ͕Ͱ͖ͨɻ
ϦϞʔτϊʔυʹରͯ͠ Take/Peek ͢Δࡍɺ

TakeFrom/PeekFrom ͷΞϊςʔγϣϯΛ༻͍Δ
(ιʔείʔυ 6)ɻ

@TakeFrom("remote")
public String name;

Code 6 TakeFrom

ͳ͓ɺѹॖͷ Meta Computation  Alice ͱಉ༷
Ͱɺࢦఆ͢ΔࡍʹDGM໊ͷલʹ compressedΛ͚ͭ
Δ (ιʔείʔυ 7)ɻ

@TakeFrom("compressedremote")
public String name;
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Code 7 Remote
͔
Β
ѹ
ॖ
͠
ͯ
ड
͚
औ
Δ
ྫ

OutputAPIʹ put/flipΛ༻ҙͨ͠ɻجຊతͳγ
ϯλοΫεAliceͱಉ༷͕ͩɺChristieͰ put/flip

ͷϝιου CodeGear.classʹ༻ҙ͞Ε͍ͯΔɻͦ
ͷͨΊ CodeGear.classΛܧঝ͢Δ CGͰ putϝ
ιουΛݺͿ͜ͱ͕Ͱ͖Δ (ιʔείʔυ 8)ɻ

put("remote", "count", 1);

Code 8 put

ͦͷͨΊɺChristieʹ Aliceͷ ODSʹ͋ͨΔ෦
͕ͳ͍ɻODSΛܦ༝͢ΔΑΓ DGMʹॻ͖ࠐ
ΉΑ͏ͳهड़ͷ΄͏͕ײతͰ͋Δͱͨͨ͑ߟΊͰ͋
ΔɻѹॖΛࢦఆͯ͠ͷ putɺAliceಉ༷ DGM໊ͷ
લʹ compressedΛ͚ͭΔɻ
্ͷ߹ੑͷܕ
Christie Ͱ Receiver ݴͰͳ͘มΛએܕ
͢ΔɻͦͷͨΊଞͷॴΛ୧Βͳ͘ͱ CGΛݟΔͩ
͚ͰΠϯϓοτ͞ΕΔσʔλͷ͕ܕ͔ΔΑ͏ʹͳͬ
ͨɻ·ͨɺมΛએ͢ݴΔͨΊɺͦͦ Alice

ͷΑ͏ʹ asClassϝιουͰܕͷऔΓग़͢ඞཁ͕ͳ͍ɻ
ιʔείʔυ 9 InputDGͷσʔλΛѻ͏Ͱ͋Δɻ

public class GetData extends CodeGear{

@Take
public String name;

@Override
protected void run(CodeGearManager cgm) {

System.out.println("this␣name␣is␣:␣" + name);
}

}

Code 9 InputDG
Λ
ѻ
͏
ྫ

InputDG ͱͯ͠એͨ͠ݴมͷܕɺreflection-

APIʹΑΓ෦Ͱอଘ͞ΕɺϦϞʔτϊʔυͱ௨৴͢
Δࡍదͳมߦ͕ΘΕΔɻ͜ͷΑ͏ʹϓϩάϥϚ
ͰऔಘͰ͖ΔͨΊɺϓϩάܕఆ͠ͳ͘ͱਖ਼͍͠ࢦ͕
ϥϚͷෛ୲ΛݮΒ͠৴པੑΛอূ͢Δ͜ͱ͕Ͱ͖Δɻ
ҎԼͷίʔυ LocalDSMʹ putͨ͠ DGΛऔΓ
ग़ͯ͠දࣔ͢ΔͷΛ 10ճ܁Γฦ͢ྫͰ͋Δɻ

public class StartTest extends StartCodeGear{

public StartTest(CodeGearManager cgm) {
super(cgm);

}

public static void main(String args[]){
StartTest start = new StartTest(createCGM

(10000));
}

@Override
protected void run(CodeGearManager cgm) {

cgm.setup(new TestCodeGear());
put("count", 1);

}
}

Code 10 StartCodeGear
ͷ
ྫ

public class TestCodeGear extends CodeGear {

@Take
public count;

public void run(CodeGearManager cgm){
System.out.println(hoge.getData());

if (count != 10){
cgm.setup(new TestCodeGear());
put("count", count + 1);

}
}

}

Code 11 CodeGear
ͷ
ྫ

Alice ಉ༷ɺChristie Ͱ InputDG Λͨ࣋ͳ͍
StartCG ͔ΒॲཧΛ։࢝͢ΔɻStartCG  Start-

CodeGear.classΛܧঝ͢Δ͜ͱͰهड़Ͱ͖ΔɻAlice

Ͱ StartCS CodeSegment.classΛܧঝͯ͠ॻ͔
Ε͍ͯͨͨΊɺͲΕ͕ StartCSͳͷ͔ผͮ͠Β͔ͬ
͕ͨɺChristieͰͦͷ৺ͳ͍ɻ
StartCG Λهड़͢Δࡍʹ createCGM ϝιου
Ͱ CGM Λੜͯ͠ίϯετϥΫλʹ͢ඞཁ͕͋
Δɻιʔείʔυ 10 ͷ 8 ΘΕ͍ͯߦͰͦΕ͕ߦ
ΔɻcreateCGMͷҾʹϦϞʔτϊʔυͱιέο
τ௨৴͢Δ͏ࡍϙʔτ൪߸Λࢦఆ͢ΔɻCGMΛੜ
ͨ͠ࡍʹ LocalDGMϦϞʔτͱ௨৴Λͨ͏ߦΊ
ͷ Daemon࡞ΒΕΔɻ
CGʹରͯ͠Ξϊςʔγϣϯ͔Βͪ߹ΘͤΛ࣮ߦ
͢Δॲཧ setup ϝιου͕͏ߦɻͦͷͨΊιʔε
ίʔυ 10ͷ ɺιʔείʔυߦ13 11ͷ ͷߦ10
Α͏ʹɺnewͨ͠ CGΛ CGMͷ setupϝιουʹ
͢ඞཁ͕͋ΔɻAliceͰ new͢Ε CG͕ͪʹ
ೖ͕ͬͨɺChristieͰҰ CGΛ new͠ͳ͍ͱΞ
ϊςʔγϣϯ͔Βͪ߹ΘͤΛ͏ߦॲཧ͕Ͱ͖ͳ͍ͨ
Ίɺnewͷޙʹ setupΛ͏ߦɻͦͷͨΊɺCGͷੜ
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ʹඞͣ CGM͕ඞཁʹͳΔɻrunͰ CGMΛड͚
͢ͷ͜ͷͨΊͰ͋Δɻͳ͓ɺStartCGΠϯϓοτ
Λͨ࣋ͳ͍ͨΊɺsetupΛ͏ߦඞཁ͕ͳ͘ɺnew͞Ε
Ͱ࣌ͨ run͕࣮͞ߦΕΔɻ

9. UnixϑΝΠϧγεςϜͱͷൺֱ

Christie ΛࢄϑΝΠϧγεςϜͱͯ͠͏ͷͱɺ
UnixϑΝΠϧγεςϜ্ͷࢄϑΝΠϧγεςϜͱ
ͷҧ͍ʹ͍ͭͯ͢ߟΔɻ
Christie ʹ֨ೲ͞ΕΔͷΦϒδΣΫτͰ͋Γɺܕ
ͷͳ͍ςΩετϑΝΠϧͱҟͳΔɻͪΖΜɺจࣈ
ྻΛͦͷ··֨ೲ͢Δ͜ͱͰ͖Δ͕ɺڊେͳจྻࣈ
ʹͳΜΒ͔ͷߏΛ༩͑ͯϥϯμϜΞΫηεͳͲ͕
Ͱ͖ΔΑ͏ʹ͢ΔɻͦͷҙຯͰɺUnixϑΝΠϧγε
ςϜͰϑΝΠϧʹඞͣߏ͕ೖ͍ͬͯΔɻ
Unix ϑΝΠϧʹσΟϨΫτϦߏ͕͋ΓɺσΟ
ϨΫτϦͷߏʹτϥϯβΫγϣϯ͕ಋೖ͞Ε͍ͯ
ΔɻChristieͷ߹ɺChristie ͷಉߏػظͱͯ͠τ
ϥϯβΫγϣϯ͕ఆٛ͞ΕΔɻ
UnixϑΝΠϧશମ iϊʔυΛͨͬ B-Treeߏ
Λͭ࣋ɻ͜ΕΒσΟϨΫτϦߏʹΑΔߏͷύ
εͰΞΫηε͞ΕΔɻChristie ͰύεͱσΟϨΫτ
Ϧߏͷσʔλϕʔεͱͯ͠ఆٛ͞ΕΔɻ
Unix ϑΝΠϧͷ࣋ଓੑσΟεΫ্ͷ i ϊʔυͷ
ଓੑͷ͋Δ࣋ΕΔɻChristie͞ݱଓੑʹΑ࣮ͬͯ࣋
ϊʔυʹߏΛෳ͢Δ͜ͱʹΑͬͯ࣋ଓੑΛ࣮ݱ
͢Δɻ
UnixϑΝΠϧ read/writeʹΑΓΞΫηε͢Δ͕ɺ

Christie ͰϝϞϦ্ͷΦϒδΣΫτͰ͋Γɺread-

/writeͰͳ໊͘લͰࢦఆ͞Εͨʹର͢Δ get/put

ͰมߋΛ͏ߦɻ
ଓੑͷ͋Δϊʔυʹෳ͞Εͨ࣋ Christie ͷΦϒ
δΣΫτϝϞϦ্͔Βআͯ͠ྑ͍ɻ࠶ඞཁͳ
߹ɺύεΛ༻͍ͯ࣋ଓੑͷ͋Δϊʔυ͔Βෳ
͢Δɻ

10. · ͱ Ί

ࢄߏσʔλϕʔε JungleͱɺࢄϑϨʔϜ
ϫʔΫ Alice Ͱɺܗɺ྆ऀΛ౷Ұ͢Δ͠ߟ͍ͯͭʹ
ࢄϑϨʔϜϫʔΫ ChristieΛఏҊͨ͠ɻ
Christie ͰΞϊςʔγϣϯΛ༻͍ͯɺAliceͷܽ
Ͱ͋ͬͨهड़ͷͱܕͷ߹ੑΛίϯύΠϧ࣌ʹ
ղܾͰ͖ͳ͍Λղܾͨ͠ɻ
Jungle ͷߏΛ Christie ʹଂ͢Δ͜ͱʹΑΓɺ

Christieͷ Data Gear ɺڥࢄͰڞ༗ɺ͋Δ͍
ɺ࣋ଓੑΛͭ࣋͜ͱ͕Ͱ͖ΔΑ͏ʹͳΔɻͦͷData

Gear ͷΞΫηεʹɺେҬతͳߏΛͭ࣋ϥϕϧ
Λ༻ҙ͢Δ͜ͱͰɺChristie ͷ Data Gear ΛϑΝΠ
ϧγεςϜͷΑ͏ʹ͑ΔΑ͏ʹͳΔɻ
কདྷతʹ Gears OS ͰͷϑΝΠϧγεςϜͱͯ͠

ChristieΛ͑ΔΑ͏ʹɺ࣋ଓੑɺDataGearʹΞΫ
ηε͢Δύεͱͯ͠ͷߏɺڥࢄͰͷಉظख๏
Λ͍ͯ͘͠ڀݚ༧ఆͰ͋Δɻ

ࢀ ߟ จ ݙ

1) রͷͧΈɼՏਅ࣏ɿࢄϑϨʔϜϫʔΫAl-
iceͷ PCը໘৴γεςϜͷԠ༻ɼୈ 57ճϓ
ϩάϥϛϯάɾγϯϙδϜ (2016).

2) ҆ଜ Ұګ andՏਅ࣏ɿಈతϧʔςΟϯάʹΑ
Γλϓϧ৴Λߦͳ͏ࢄλϓϧεϖʔε Fed-
erated LindaɼຊιϑτΣΞՊֶձୈ 22ճ
େձจू (2005).
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