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Neptune ╘ ḕ╪ (Peta Byte, PB) ͋ᶛ╥ ҥ╪ ᵑ ὡ ḥҍ ἌḲ⁄ Ṫụᾎ  ̕ᵙ Ѥ ҍ↔װ 

ҥ╪  ̕ᵙ ᾎᾅ ╖ᴛ ҥ╪  ᶛҨ, ₡ ᴆ╪Ἢ, ἌḲ ̯Ἓ Ӯ ἒ́╥ ͙ṕ ˌШ╘ ̯͒╥ 

Bigtable ╙ ̆ ₄ѻ. Neptune ╘ ́̕  ҥ╪  ᶛҨ╘ ּת∟  ᵣ row key ͙ḙ╥ ᾒᾎʼתΏּ תּ

ҥ╪  ἌẋᾅṨ  ҍ↔װ ҥ╪  ṪἍ ‰ᶴּͥת ѻ‚  ‰ᶴ⁄ ↔  ὡ ▓Ѥ Ḹ↔♠╬ ҥ╪  

♇◑ἵ╪ѻ. 

ṕ ᶷἌѤ ҍ↔װ ҥ╪  ♇◑ἵ╬ Neptune ╥ ῷ ₮ ҥ╪ ᶛҨ, ҥ╪  Ṫụ♣ר,  Ṫụ 

פ ̓╥ ⁷ҿ Ӯ⁄ ἒᶘ ѻ. 
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1. Ἁᴚ 

₡ѥϳ╥ ╬ С  Ἄẋᾅ⁄ἌѤ ὡᾕ, ὡḥ TB ╪Ữ╥ ҍ↔װ ҥ╪ ᵑ ♇◑ ̆ ᵙ ‒ 

Ѥ ѻ‚    ᵙ ╪Ἢө╪ Ⱶ◓ ѻ. ╪ױ  ҍ↔װ╥ ҥ╪ ᵑ ▀ḙ ҥ╪ ḽ╪ᾅ ᾎᾅ ╖ᴛ 

̯  ˿↕ ◑Ἓ╙ Ṓ◑ Ḛ͙ ‡ᴎ↕ᶒ, Ṓ◑Ḛҵᴜ ̯Ἓ ѻ̆ ҵ ᾎᾅ  ̯Ἓ╪ ṓ◌ ⁴ ̯

 ḓ ┬ּתṒὡ ẋ↔╪ ּשʺ ѻ. ̯͒╘ ҍ↔װ ҥ╪  ♇◑ ḓ ᵙ ᶷⱠ⁄ ҍ  ˺ ╖ᴛ 

Bigtable[1] ᾎᾅ ╙ ˌḛ ⁴ 2005ЦṨ  ὡ ᾕ ˌ╥   ᵙ ╪Ἢ⁄ ♠↔ ̆ ⇔₅ ₵ѻ. 

Neptune╘ NHN ▫ ♠╖ᴛ ˌḛ  ḕ╪  ͕╥ ҍ↔װ ҥ╪ ᵑ ♬ ӈ ᵶ╖ᴛ Ṫụ 

ᾅױ  ˿⁄ ♇◑ Ѥ ᾎᾅ ╪ѻ. ῷ , ҥ╪  ᶛҨ, ἌḲ ̯Ἓ Ӯ ͙ṕ ̯Ἓ╘ ̯͒╥ 

Bigtable╥ ˌШ╙ ͎ҍᴛ Ợ↔ ₄╖ᶒ ᾎḸ ̓Ⱡ ♠↔╙  ѻ‚  ͙ѫ╙ ʺ ₄ѻ. 

ṕ ᶷἌ╥ 2◑⁄ἌѤ Neptune̓ ẋᾌ  ҍ↔װ ҥ╪  ̕ᵙᾎᾅ ⁄ ҍ  ủ ṕѻ. 3◑╘ 

Neptune╥ ỮἝ ̯  Ͽ↔ ḓ Ἓѫ⁄ ҍ  ủ Ṓ̆ 4◑⁄ἌѤ ˺ᴝ╙ ᵹѤѻ. 

2. Ҋ↑ר Ң╧  ♄◌ἲ ởᴔ 

2.1. ̬͏ Bigtable 

̯͒╥ Bigtable╘ ̯ⱳ ӈ ҍ↔װ ҥ╪ ᵑ ♇◑ Ѥ ᾎᾅ ╪ѻ. Bigtable╘ ́̕  ҥ╪  ᶛҨ

∟תּ ╘ Ѥ ▬╘ Ѿ─ᴛ Ṫᵙג╪Ώ╖ᶒ Ϯ╥ ╪ẇ╙ ẇᵟ(Tablet, ñTableò + ñ-letò) תּ ⁴ Ṫ

ụӈ ἌḲ⁄Ἄ Ἄẋᾅ ҵᴜ ѻ.  

 

͋ᵚ1 ̬͏ ṧỢ ס  

Bigtable╘ Personalized Search, Google Analytics, Crawl, News recommend Ӯ 2006Ц ͙ר╖ᴛ 60

ˌ ╪Ữ╥ ᴛⱡ ⁄Ἄ Ợ↔Ӈ̆ ▓ѻ. ╪ө ᾎᾅ ╥ ̑ ӈ ︣╘ ὡḥ גḕ╪ (Tera Byte) ~ 

ὡ ḕ╪ (Peta Byte) ͋ᶛ╥ ҥ╪ ᵑ ѻᴴ̆ ▓╖ᶒ ᾒᾎʼ╖ᴛ ҥ╪ ᵑ ♇◑ ˞Ϯ ⱳ ̆, 

Ḥ ╬♠͙ל  ▬‰╙  ҥ╪ ᵑ ṪἍ ̆, ṪἍӈ ˺̓ᵑ ѻᾎ ᾒᾎʼ╖ᴛ Ἄẋᾅ Ѥ ╙ 



↔ᴛ ̯͒╘ ᾒⱠ ‰ᶴ⁄ Ợ╖ר͙ ѻ. 1⁄Ἄ Ṓᶔ 2006Ц▓ ̆תּʺ Ѥ 388ˌ╥ Bigtable ױᾅ

ᵑ ⇔₅ ̆ ▓ѻ. 

1 ̬͏ Bigtable שᾂ   

ἌḲ ὡ ױᾅ  ὡ 

0 ~ 19 259 

20 ~ 49 47 

50 ~ 99 20 

100 ~ 499 50 

500  12 

* : ñBigtable: A Distributed Storage System for Structured Data.", In Proc. of the 7th OSDI (Nov. 

2006). 

2.2. ῳ  HBase 

ῷ  HBaseѤ ̯͒ Bigtable̓ ҿ▀(֞Ѥ ┬Ợ)  ᾎᾅ ╙ ᵣӥѤ ˦╙ ᶜ ᴛ Ѥ Apache 

foundation(http://hadoop.apache.org/hbase) ⁄Ἄ ֿב Ѥ ₡ ἵᾅ ᴛⱡ ╪ѻ. ◓ HBaseѤ ♬

ᾏ Ḳ♣╘ Ḥ Ӈּת Ώ ╖Ϯ ᾔ Б  ḓ ױᾅ  ̯Ἓ̓ ̕ᴐӈ ҍṨṪ╥ ͙ѫ╘ ˌḛ╪ ₰

ᴮӈ Ữ ╪ѻ. HBaseѤ Ṫụ ▀ ᾎᾅ ̓ Map&Reduce ╙ ─  ᾎᾅ ╖ᴛ Hadoop╙ Ợ

↔ ̆ ▓ѻ. Hadoop ╘ ̯͒╥ GFS[4], Map&Reduce[3] ᾎᾅ ̓ ҿ▀  ᾎᾅ ╙ ᵣӥѤ ˦╙ ᶜ

ᴛ Ѥ Apache ₡ ἵᾅ ᴛⱡ ╪ѻ. HBaseѤ Hadoop╥ ἌẄ ᴛⱡ ᴛ ֿב  .ѻ╪אַ 

 

͋ᵚ2 HBase 

͎ᵝ2₮ ˉ╪ HBaseѤ 1ˌ╥ HMaster ἌḲ₮ ⁴ױ ҍ╥ HRegionServerᴛ ̯ἛӇᶒ Ợ↔▫ʺ ὺ

˭ ҥ╪ ᵑ ᵙ  ὡ ▓ҵᴜ CLI(Command Line Interface) ͙ḙ╥ shell╙ Ⱡ̑ ̆ ▓ѻ. ╞↔  

ᵙ ╪Ἢ⁄Ἄ HBase⁄ ҥ╪ ᵑ ♇◑ ˞Ϯ ⱳ ͙ ─ ἌѤ HBase⁄Ἄ Ⱡ̑ Ѥ HTable̓ 

HBaseAdmin מᾅᵑ ╪↔ ѻ. HBase╥ ◓ Ḳ♣╘ ᾒᾎʼ ᵙ ṒѻѤ Ḥ  ᵙ⁄ ᵭ ‡ ˌ

ḛ╙ ֿב ̆ ▓ѻ. ◓ Ḳ♣⁄Ἄ ᾒᾎʼ ҥ╪  ᵙʺ ʺѫ ╪ᵣ Ό♬♠╬ ҥתּ  ̕ᵙᵑ ─

ἌѤ HBaseʺ Ợ↔ Ѥ Ṫụ ▀ ᾎᾅ ╬ Hadoop⁄Ἄ ▀ append ⁷ụ̓ ˉ╘ ᶙ ʺּת ᾔ♠

╬ ͙ѫ╙ Ⱡ̑ ‒ ѻ. 

2.3. Hypertable 

Hypertable(http://www.hypertable.org)ҵ Bigtable╙ ᶛҨᴛ ⁴ ᵣө‡ֿב ₡ ἵᾅ ᴛⱡ ╪ѻ. 

2008Ц 10∩ ◓ 0.9 ῼ  Ḳ♣╪ Ḥ Ӈ‡ ▓╖ᶒ C++ ͙ḙ╖ᴛ ᵣө‡ Ɑѻ. 

HBase╥ ˿↕ ̯͒╥ Bigtable⁄Ἄ Ṫụ ד ̕ᵙᵑ Ⱡ‡ Ѥ chubby[2]₮ ˌШ╪ ҵ░Ӈּת Ώῷ 

Master╥ ◑ Ữ ⁄ –  ̯ⱳᵑ ʺּ̆ת ▓ѻ. ּתᵣ Hypertable⁄ἌѤ Hyperspacĕג Ѥ Ṫ
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ụ ד Ἄẋᾅᵑ ʺּ̆ת ▓‡ Master╥ ◑  Ữ ⁄ҵ ҥ╪  Ἄẋᾅᵑ Ṓ◑ ҵᴜ ̯Ἓ ₄ѻ. 

 

͋ᵚ3 Hypertable 

Hypertable╘ Hadoop ▀ᾎᾅ Ỏᵣ ῷѱג KFS(Kosmos File System) ▀ᾎᾅ  Ӯ ⁴ױ ꜙᵆ

╥ ▀ᾎᾅ ∟תּ ╙ ̆ ▓ѻ. Hypertable ⁵ᾎ Ṫụ ▀ ᾎᾅ ⁄Ἄ append ͙ѫ╪ Ⱡ̑Ӈ͙ᵑ 

͙ѻᵙ̆ ▓Ѥ Ữ ╪ѻ. 

3. Neptune 

Neptune╘ ḕ╪  ͕╥ ҍ↔װ ҥ╪ ᵑ ♬ ӈ ᵶ╖ᴛ Ṫụ ᾅױ  ˿⁄ ♇◑ Ѥ 

ᾎᾅ ╪ѻ.  ⁄Ἄ ἵˌ  ѻᵐ Ṫụ ҥ╪  ♇◑ἵ₮ ┬Ợ ˭ Bigtable╥ ҍṨṪ╥ ˌШ╙ ҵ░

₄ѻ. Neptune╥ ל⅝ ︣╘ ѻ╛ √ӥᴛ  ὡ ▓ѻ. 

 ̧ ◑Ἓ̓ ḕ╪ ͕ ҥ╪  װ↔ 

 ̧ ♇ẋ↔, ̆Ἓѫ, ᶴ ♬ּת Ἄẋᾅ 

 ̧ ▫ʺṓ̯ ḓ ̆ʺ↔Ἓ 

 ̧ ẋ́̕  ҥ╪  ᶛҨ 

 

Neptune╥ ♠↔ ҍỮ ἌẋᾅѤ ѻ╛̓ ˉѻ. 

 ̧ ╬ С  Ἄẋᾅ₮ ₣ג╬ ˭▐ Ἄẋᾅ╥ ᴛ͎ ҥ╪  ṪἍ 

 ̧ ⌠ ˤự Ἄẋᾅᵑ ─  ⌠ ᴛṙ ᾎᾅ  

 ̧ ˤự Ἄẋᾅ ֿפ╥ Ữ╙ ─ צתּ╪   ╘ ᶷἌ┬Ợҵ ṪἍ 

 ̧ ⌠Ợ╪  ᴛ͎ ṪἍ Ἄẋᾅ, ˌ╬  ˤự Ἄẋᾅ₮ ˉ╘ Ựᴛ⇔ ╬ С Ἄẋᾅ 

 ̧ Ợ Л √  ṪἍ,  ᾎᾅ , ẇᴛ͎ ױᾅ ᵠ, Ṭḹ ҿ₅Ữ̓ ╪Ḉּת╥ ᵠ ᾎ

ᾅ  Ӯ╥ ҍ↔װ ҥ╪ ᵑ ṪἍ ᵙ Ѥ ‰ᶴ 



3.1. ̬Ἐ⅔ἲ 

Neptune╘ ὡᾕ גḕ╪  ~ ὡ ḕ╪  ╪Ữ╥ ҥ╪ ᵑ ̕ᵙ ‒ ͙ ԅᶷ⁄ ҥ╪ ᵑ ⁴

ҍ╥ ἌḲ⁄ Ṫụ Ḥ ױ ⁴ ̕ᵙ ѻ. ͎ᵙ̆ ѻ‚  Ṫụ פ ╙ ╪↔ ͙ ԅᶷ⁄ ϿṨ 

Б  ʼ╥ ́̕Ỏᵣ ῷѱג ΩṨ פ ̓╥ ́̕, ꜙἶἛ Ӯ╪ Neptune ῷ ⅝אַ ╥  ̆ᴎỢ

Ϯ╪ѻ. Neptune╥ ῷ ⁄אַ   ⅝̯Ợ ╘ ѻ╛̓ ˉѻ. 

1) Neptune╙ ̯Ἓ Ѥ ▀Ṩ ἌḲ⁄ ◑ ʺ ḛỸ ⁴ҵ ▫ҿ╖ᴛ ṓ̯Ӈ‡ ▀♬ ᾎʼ Ͽ⁄ ᶛӧ 

ҥ╪ ⁄ ҍ  Ἄẋᾅᵑ Ⱡ̑  ὡ ▓‡‒ ѻ. 

2) Neptune⁄ ♇◑ӈ ҥ╪ Ѥ ◑  ḛỸ⁄ ҍẋ  ʺ╥ ḥ‰ ҥ╪ ᵑ Ṓ̕  ⅝ʺ ′‡‒ 

ѻ. 

3) Ϯ╥ ױᾅ ⁄ ὡḥ ҍ ╪Ữ╥ ἌḲ ⇔₅╪ ʺѫ ‒ ᶒ, ἌḲ ʺ ᾎ ױᾅ ╥ ◓ 

̯ҿ, ᶉ ҥ╪  ṉ˿ Ӯ̓ ˉ╘ ʺ ▬‰╙ ּת Ώῷ‒ ѻ. 

4) ᾒᾎʼ ‰ᶴ⁄Ἄҵ Ợ↔ ʺѫ ҵᴜ Ϯ╥ Ѿ─ ᵙѤ ὡ ~ ὡᾕ ms╥ ╞҆ἶҵᵑ Ṓ◑

‒ ᶒ, ҍ↔װ ṪἍ ‰ᶴᵑ ẖᵎ˭ ᵙ ͙ ─  Ṫụ/Ṏᴑ⁄ ♠  ̯ⱳᴛ ṪụӇ‡‒ 

ѻ. 

Neptune╥ ῷ Ѥ ͎ᵝ4₮ ˉ╪ NeptuneMaster, TabletServer, ChangelogServer 3ˌ╥ ҥᶞ 

ἌḲ₮ ג╪…  APIᴛ ̯ἛӇ‡ ▓╖ᶒ Ṫụ ▀ ᾎᾅ , Ṫụ  ᾎᾅ , Ṫụ ד ᾎᾅ  

Ӯ̓ ˉ╘ ѻ‚  ΩṨ ᾎᾅ ╙ ╪↔ ѻ. 

 

͋ᵚ4 Neptune ῳ  

3.1.1. NeptuneMaster 

NeptuneMasterѤ ẇᵟ╙ TabletServer⁄ ҉ Ѥ ⁵ ╙ ὡ ѻ. Neptune⁄Ἄ ҥ╪  Ṫụ╘ 

Ϯ╥  ╪ẇ╙ ẇᵟ(Tablet)╪̆ג Ѥ ⁴ױ ˌ╥ ▬╘ Ѿ─ᴛ Ϯы‡ Ṫụᾎ ѻ. 

NeptuneMasterѤ ╪ ẇᵟ╙ TabletServer⁄ ҉ Ѥ ⁵ ╙ ὡ ѻ. ẇᵟ╪ TabletServer⁄ 
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҉ӇѤ ᾎ♩╘ ѻ╛̓ ˉѻ. 

1) Neptune ױᾅ ʺ ̯ҿӉ ԅ 

2) Ựᴛ⇔ TabletServerʺ ʺӇ‡ TabletServerʼ ᴛӥ ḧ׳ᾗ╪ ⅝  ԅ 

3) ♬ TabletServer⁄ ◑ ʺ ḛỸ  ԅ 

4) ẇᵟ╪ ӎ ˌ╥ ẇᵟ╖ᴛ ṪᵙӉ ԅ 

5) ӎ ˌ╥ ẇᵟ╪ Ϯ╥ ẇᵟ╖ᴛ ֿפ ԅ  

─₮ ˉ╪ ẇᵟ╙ TabletServer⁄ ҉ ‒ Ѥ Ữ ╪ ḛỸ ᶔ NeptuneMasterѤ ♬  בֿ

҉ ♬ ⁄ ӻג TabletServerᵑ ἐ   TabletServer⁄ ҉╙ ѻ. TabletServer ҉ ♬ ╘ ѻ

‚  ♬Ṓᵑ ↔  ὡ ▓ּתᵣ ͙ṕ♠╖ᴛѤ ʻ TabletServer⁄Ἄ Ἄẋᾅ ̆ ▓Ѥ Tablet╥ ˌὡ₮ 

ҥ╪ ╥ ͙ ♬Ṓᵑ ╪↔ ⁴ ҉  ἌḲᵑ ˺♬ ѻ.  

NeptuneMasterѤ ױᾅ  ̕ᵙᵑ ─  ‡Ԑ ♬Ṓҵ ʺּתּ▓ ̆ת Ώ͙ ԅᶷ⁄ NeptuneMaster⁄ 

◑ ʺ ḛỸ ⁴ҵ Neptune╥ ᾔ ͙ѫ╬ ҥ╪  ἌẋᾅѤ ♬Ữ♠╖ᴛ ὡ  ὡ ▓ѻ. 

NeptuneMaster⁄ ◑ ʺ ḛỸ  ˿↕ ẇᵟ Ṫᵙ₮ ˉ╘ ẇᵟ ҉╪ ⅝  ▬‰ᵣ ₅ ╙ Ḛ

Ѥѻ. NeptuneMaster╥ ◑ ҵ ▫ҿ ṓ̯ʺ ʺѫ ҵᴜ ̯ἛӇ‡ ▓ѻ. 

3.1.2. TabletServer 

TabletServerѤ Ợ↔▫ ҥ╪ ₮ ╪ẇ ̕ᵙ↔ ҥ╪ (ROOT, META ╪ẇ)ᵑ ̕ᵙ ᶔἌ, ג

╪… ⁄˭ ҥ╪  ░ᴏ/ⱳ  Ӯ̓ ˉ╘ ҥ╪  Ἄẋᾅᵑ Ⱡ̑ ѻ. Ϯ╥ Neptune ױᾅ Ѥ nˌ

╥ TabletServerᵑ ʺּתᶒ ʻ TabletServerѤ Ҷᵞӈ ҥ╪  Ἄẋᾅ ╬ᾅ ᾅ ⁵ ╙ ὡ ѻ. 

TabletServer╥ ל⅝ ͙ѫ╘ ҥ╪  Ἄẋᾅ₮ ẇᵟ ̕ᵙ╪ѻ. ҥ╪  Ἄẋᾅᵑ ─  Ϯ╥ 

TabletServerѤ ὡ  ˌ╥ ẇᵟ╙ Ἄẋᾅ ѻ. ʻ ẇᵟ╥ ͙Ѥ ▀ḙ♠╖ᴛ 100 ~ 200MB╪ᶒ 

(₪Ἢ╖ᴛ ὡ♬ ʺѫ)  ҍ╥ TabletServer⁄Ἄ Ἄẋᾅ Ѥ ҥ╪ ╥ ͙Ѥ ὡḥGBʺ ӈѻ. ḥҍ 

͋ᶛ╥ Neptune ױᾅ ᵑ ̯Ἓ  ˿↕ ὡᾕ ~ ὡḥTB╥ ҥ╪ ᵑ Ἄẋᾅ  ὡ ▓ѻ. 

Hadoop File System̓ ˉ╪ Neptune╥ ҥ╪ ▀ ♇◑ἵᴛ Ợ↔ӇѤ Ṫụ ▀ᾎᾅ ╪ ▀⁄ 

ҍ  random write ͙ѫ╙ Ⱡ̑ ╪Ώ͙ ԅᶷ⁄ ═♠╬ ҥ תּ  ̕ᵙᵑ ─  TabletServerѤ ᶉᶛ

ᵙ ͙ḙ ẇᵟ̓ Ӱᾅ  ͙ḙ ẇᵟ ӎ ꜙᵆ╥ ẇᵟ╙ ̕ᵙ ѻ. ӎ ꜙᵆ╥ ẇᵟ╙ ̕ᵙ ╖

ᴛᾬ ᾒᾎʼ╖ᴛ ⅝ ӇѤ ҥ╪ ╥ ░ᴏ/ợⱠ ᵙѤ ᶉᶛᵙ⁄Ἄ ᵙ ⁴ ẖᵎ˭ ╞҆ ̆, ҍ↔

╪ҥ ╥װ ᵑ ♇◑  ὡ ▓ѻ. 

ʻ TabletServerѤ ҥ╪  Ἄẋᾅᵑ ─  ẇᵟ╙ ♠♥  ͙ᴛ ̕ᵙ Ѥ ⁵ ╙ ὡ ѻ. ᶉᶛ

ᵙ ẇᵟ╪ ▀♬ ͙ ╪Ữ Ӈᶔ ᶉᶛᵙ╥ ᶛӧ ҥ╪ ᵑ Ӱᾅ  ͙ḙ ẇᵟ╖ᴛ ♇◑ ѻ. Ӱᾅ

 ͙ḙ ẇᵟ╥ ▀ ὡʺ ᵤῷּתᶔ ҥ╪  ⱳ  Ἓѫ╪ ♇ Ӈ͙ ԅᶷ⁄ TabletServerѤ ⁴ױ ˌ

╥ ҥ╪  ▀╙  Ϯ╥ ▀ᴛ ┬ּת Ѥ ͙ѫ╙ ὡ ѻ. Ϯ╥ ẇᵟ ▀╪ Ўᶴ  ˿

↕⁄ҵ Ἓѫ⁄ ϮỖ ₅ ԅᶷ⁄ Ϯ╥ ẇᵟ╙ ӎ ˌ╥ ẇᵟ╖ᴛ Ṫᵙ(split) ѻ. Ṫᵙ ͙ל ╙

ӈ ẇᵟ ♬Ṓᵑ NeptuneMaster⁄˭ ♣Ҁ ᶔ NeptuneMasterѤ Ṫᵙӈ ӎ ẇᵟ ַא  ẇᵟ╙ 

ѻᵐ TabletServerᴛ ◓ ҉ ѻ. 



3.1.3. Changelog Server 

Neptune╘ ҥ╪  ▀╥ ♇◑ἵᴛ Ṫụ ▀ᾎᾅ ╙ ╪↔ ѻ. Ṫụ ▀ᾎᾅ ╘ ̯͒╥ 

GFS(Google File System)₮ ┬Ợ  ▀ᾎᾅ ↔ᴛ Ợל ╙ Ѥҥ ╪׳ ▀ ᾎᾅ ╘ ҍṨṪ 

Random write ͙ѫ╙ Ⱡ̑ ΏѤѻ. ▀ ᾎᾅ תּ ╥ Random write⁄ ҍ  Ⱡ– ԅᶷ⁄ insertӈ 

ҥ╪ Ѥ ּסᾎ ҥ╪  ▀⁄ ♇◑Ӈּת Ώ̆ ᶉᶛᵙ⁄ ▐ᾎ ♇◑ӈѻ. Changelog ServerѤ ҥ╪  

░ᴏ̓ ̕ᴐӈ ᴈⱡἪ ᴛ͎ᵑ Ӱᾅ ⁄ ♇◑  ѻ╛, TabletServerʺ ◑ ʺ ḛỸ ╙ ԅ ҥ╪  

ṓ̯ᵑ ּת∟ Ѥ ͙ѫ╙ ὡ ѻ. 

Changelog Server⁄ ♇◑ӇѤ ᴛ͎Ѥ Ṫụ ▀ᾎᾅ ⁄ ♇◑ӇѤ ▀̓ ┬Ợ ˭ 3ˌ╥ ṓⱠṕ

╙ ʺ▫̆ ▓‡ ♬ Яӥ╥ ◑  ḛỸ⁄ҵ ᴛ͎ ♬ṒѤ ┬ᾒӇּת ΏѤѻ. Changelog Server⁄Ἄ ̕

ᵙ Ѥ ᴛ͎ ▀╘ ҿᾎ⁄ ѻὡ╥ ג╪… ⁄Ἄ appendʺ ʺѫ ᶒ ẖᵐ ἶҵᴛ ᴛ͎ ♬Ṓᵑ ♇

◑  ὡ ▓ѻ. 

3.1.4. №ṥ ס ̐╢ ̒˾ 

Neptune╘ ѾҶ╖ᴛ ⇔₅Ӊ ὡ ′╖ᶒ ⁴ױ ꜙᵆ╥ ѻᵐ Ṫụ פ ̓ ⁷ҿ ѻ. Neptune̓ ⁷

́ӇѤ פ ╘ 2₮ ˉѻ. 

2 Neptune›Ἁ ở↑ ѡ ṧỢ ס  

̯Ṫ Ợ↔↔ҵ ⁷ҿ ʺѫ  ᾎᾅ  

Ṫụ ▀ ᾎᾅ  

Neptune⁄Ἄ ̕ᵙ Ѥ Ợ↔▫ ҥ╪ , ╬Ҧᾅ ▀

Ỏᵣ ῷѱג Neptune⁄Ἄ ỸἛ Ѥ ѻ‚  ▀╥ 

♇◑ἵᴛ Ợ↔ ѻ. 

Hadoop DFS(Apache) 
Others 

Ṫụ  ᾎᾅ  

╪ẇ ҥ╪ ᵑ ╪↔ ⁴ ṪἍ ‰ᶴᵑ ὡ ˞Ϯ 

ҍ↔װ╥ ∟ṕ ҥ╪ ᵑ Neptune╖ᴛ ♇◑ Ѥ Ṫ

ụ/Ṏᴑ ᵙ⁄ Ợ↔ ѻ. 

Hadoop Map&Reduce 
(Apache) 

Ṫụ ד(Lock) ᾎᾅ  

( ᾅױ  ̕ᵙᾎᾅ

) 

NeptuneMaster ◑  ḛỸᾎ ѻᵐ ἌḲ⁄ 

NeptuneMasterᵑ ὡ ˭ ˞Ϯ, ẇᵟ(Tablet)

╪ Ϯ╥ TabletServer⁄Ἄᵣ Ἄẋᾅ Ӈҵᴜ Ṓ◑

Ѥ ͙ѫ╙ ὡ ѻ. 

Pleiades(NHN) 

3.2. Ң╧  ᶘҥ 

Neptune╥ ҥ╪  ᶛҨ╘ ̯͒╥ Bigtable⁄Ἄ ♬╥  ҥ╪  ᶛҨ̓ ҿ▀  ҥ╪  ᶛҨ╙ Ợ↔

ѻ. Neptune╥ ҥ╪  ᶛҨ╘ ᶛӧ ҥ╪ ʺ row key, column keyᴛ ♬ᴑӈ multi(4)-dimensional 

sorted map ╪ѻ. 

ᶛӧ ҥ╪ Ѥ ╪ẇ(Table)╪̆ג Ѥ бᵙ♠╬ ♇◑ἵ⁄ ♇◑ӈѻ. ╪ẇ╘ ╪ẇ ᶘ╙ ╪↔

⁴ ᾏṊ ᶒ Ϯ╥ Neptune ױᾅ  Ͽ⁄Ἄ ╪ẇ ᶘ╘ ┬▀ ‒ ѻ. ╪ẇ ᶘ╘ ᶷ▫⁸ᴛ 

♬╥Ӈᶒ ҍ 128byteּͥת ʺѫ ѻ. ͎ᵝ5Ѥ Neptune╥ ╪ẇ ̯ⱳ⁄ ҍ  ͎ᵝ╪ѻ. ╪ẇ╘ n 

ˌ╥ rowᴛ ̯ἛӇ‡ ▓̆ ʻ rowѤ ַאṓӇּת ΏѤ ┬▀  ᾏṊ▫╬ rowkey ӥᵑ ʺֿבѻ. ́̕  
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ҥ╪ ḽ╪ᾅ⁄Ἄ╥ rowkeyѤ ╪ẇ Ͽ⁄ ▓Ѥ Ϯ ╪Ữ╥ ᴀ╙ ᶘᾎ♠╖ᴛ ּת♬  ᵣתּ

Neptune╥ rowkeyѤ ♬ ᴀ⁄ ♬╥ Ѥ ˦╪ ῷѱג ᾎᾅ ⁄Ἄ ▫ҿ╖ᴛ ỸἛ ѻ. ╪ẇ⁄ 

♇◑ӇѤ ҥ╪ Ѥ rowkeyᵑ ╪↔ ⁴ ₡ᵒ ὣ╖ᴛ ♬ᴑ ѻ. 

 

 

͋ᵚ5 Neptune ╧Ẅ ̬Ɑ 

Ϯ╥ rowѤ ⁴ױ ˌ╥ ᴀ╙ ʺֿבѻ. ʻ ᴀ⁄ ♇◑ӇѤ ˃╘ column-key, timestamp, column-

valueᴛ ̯Ἓӈѻ. Ϯ╥ ᴀ⁄Ѥ nˌ╥ key-value ᾡ╪ ♇◑Ӈ̆ ᴀ Ͽ⁄Ἄ ҥ╪ ᵑ ┬▀ ˭ 

ᾏṊ ͙ ─  column-keyᵑ ╪↔ ѻ. Ϯ╥ column-key⁄ Ἄᴛ ѻᵐ Ḳ♣╥ ˃╙ ♇◑  ὡ ▓╖

ᶒ ʻ Ḳ♣╘ timestampᴛ ̯Ṫ ѻ.  

Ϯ╥ column Ͽ⁄ ♇◑ӈ ҥ╪ Ѥ column-key, timestampᵑ ͙ר╖ᴛ Ợ♣♠ ὣἌᴛ ♬ᴑӇ‡ 

▓ѻ. Neptune ג╪…  API⁄Ἄ Ⱡ̑ Ѥ get ⁷ụ╙ Ợ↔  ˿↕ ʺ◑ ͐⁄ ░ᴏӈ ҥ╪  

Ϯᵣ ḙ ̆, ₪Ἢ ♬Ṓᴛ Ḳ♣ ˌὡ ֞Ѥ ᾎʼ ♬Ṓᵑ ░ᴏ ˭ Ӈᶔ ⁴ױ ˌ╥ column-value ˃

╙ ḙ ѻ. Neptune⁄ ♇◑ӈ ᶛӧ ᴀ╘ ╬Ҧᾅᵑ ʺּ̆ת ▓‡ ẖᵎ˭ ⱳ  ὡ ▓ѻ 

3.3. Ң╧  ṧỢ Ḑ ♄◌ 

╪ḕג  ╪Ữ╥ ҥ╪ ᵑ Ϯ╥ ἌḲ⁄ ♇◑ Ѥ ˦╘ ᶹᵙ♠╖ᴛ Ṭʺѫ ѻ. Ӱᾅ ╥ ︡♠

ҵʺ ּשʺ ⁴ Ϯ╥ ἌḲ⁄ גḕ╪  ╪Ữ╥ ҥ╪ ᵑ ᶛӎ ♇◑  ὡ ▓ѻ җגҵ Ϯ╥ Ἄ

Ḳ⁄ ᶛӧ ҥ╪ ᵑ ♇◑  ˿↕ ҥ╪  ἌḲᴛ Ṩ Ӈ‡ Ṏᶜ╪ ḛỸאַ︡ ʺ Ѥ Ữ╘  ὡ 

′ѻ. Neptune╘ ҥ╪ ╥ ᶹᵙ♠╬ ♇◑ ҍỮ╬ ҥ╪  ▀ ḓ ╬Ҧᾅ ▀╘ Ṫụ ▀ ᾎᾅ ╙ 

╪↔ ⁴ Ṫụᾎ ̆, бᵙ♠╬ ̕ᵙ Ѿ─╬ ╪ẇ╘ ⁴ױ ˌ╥ ⱳʻ╖ᴛ Ϯы‡ TabletServer⁄ 

҉ ѻ. 

3.3.1. Ң╧  ṧỢ 

Neptune╘ Ϯ╥ ╪ẇ╙ rowkey Ḹ─ᴛ Ṫᵙ(split) ⁴ ̕ᵙ ᶒ, Ṫᵙӈ Ѿ─ᵑ ẇᵟ

(Tablet)╪̆ג Ṩᵐѻ. Ϯ╥ ẇᵟ╘ nˌ╥ rowᵑ ʺֿפ ὡ ▓╖ᶒ ẇᵟ╖ᴛ ṪᵙӉ ὡ ▓Ѥ 

ἵ Ѿ─Ѥ Ϯ╥ row╪ѻ.  

ҥ╪ ╥ Ṫụ╘ ẇᵟ Ѿ─ᴛ Ṫụ ѻ. ʻ ẇᵟ╘ NeptuneMaster⁄ ╥  TabletServer⁄˭ 

҉Ӈ̆ TabletServerѤ ҉ Ḛ╘ ẇᵟ╙ ᴛӹ ⁴ ҥ╪  Ἄẋᾅᵑ ὡ ѻ. ẇᵟ╥ rowkey 

Ḹ─, ҉ӈ ἌḲ Ӯ̓ ˉ╘ ẇᵟ ♬ṒѤ ᾎᾅ ⁄Ἄ ̕ᵙ Ѥ ROOT, META ӎ ˌ╥ ╪ẇ⁄ 

♇◑ ѻ. META ╪ẇ╘ Ợ↔▫ ╪ẇ╥ ẇᵟ ♬Ṓᵑ ♇◑ ѻ. META ╪ẇ ⁵ᾎ ▀ḙ ╪



ẇ̓ ҿ▀ ẇᵟ╖ᴛ ṪᵙӉ ὡ ▓╖ᶒ META ╪ẇ╥ ẇᵟ⁄ ҍ ╥ˌ ױ⁴ ˭  ♬ṒѤ 

ROOT ╪ẇ⁄ ♇◑ӈѻ. ROOT ╪ẇ╘ ṪᵙӇּת ΏѤ Ṋ  ╪ẇ╪ѻ.  

Neptune ג╪… ʺ ♬ rowkey⁄ ҍ╞ Ѥ ҥ╪ ᵑ ⱳ ͙ ─ ἌѤ ҉ rowkeyᵑ Ἄẋ

ᾅ Ѥ ẇᵟ̓ ͎ ẇᵟ╙ Ἄẋᾅ Ѥ TabletServerᵑ ῷ‒ ѻ. ♬ rowkeyᵑ Ἄẋᾅ Ѥ 

TabletServerᵑ ͙ ─ Ἄ Neptune╘ ͎ᵝ6̓ ˉ╘ ╬Ҧᾅᵑ Ợ↔ ѻ. ╬Ҧᾅ ҥ╪ Ѥ ROOT, 

META ╪ẇ⁄ ♇◑ ѻ. 

 

͋ᵚ6 Tablet Ữ╖ ⌐  ╩ңᾂ 

ROOT, META ╪ẇ╥ ʻ rowѤ Ϯ╥ ẇᵟ⁄ ҍ  ♬Ṓᵑ Ϯ Ёѻ. ROOT ╪ẇ⁄Ѥ 

META ╪ẇ╥ ẇᵟ⁄ ҍ  ♬Ṓᵑ, META ╪ẇ⁄Ѥ Ợ↔▫ ╪ẇ╥ ẇᵟ ♬Ṓᵑ ♇◑ ѻ. 

ROOT ╪ẇ╙ Ἄẋᾅ ̆ ▓Ѥ TabletServer⁄ ҍ  ♬ṒѤ Ṫụ ד Ἄẋᾅ╬ 

Pleiades(http://nforge.nhncorp.com/projects/pleiades)╥ ̑┬ ᶉᶛᵙ⁄ ♇◑ Ἄ ᶛӧ ג╪… , 

TabletServerʺ ♪͐ ʺѫ ҵᴜ ѻ.  

ROOT, META ╪ẇ╥ ʻ row╥ rowkeyѤ ñ ╪ẇ ᶘò + ñ ẇᵟ╥ max rowkeyò╪̆, ẇᵟᶘ

(TabletName)̓ ẇᵟ╙ Ἄẋᾅ ̆ ▓Ѥ ἌḲ(TabletServerHost) ᾅ ᶘ╙ ᴀ╖ᴛ ʺֿבѻ. ͎

ᵝ6╥ ₉⁄Ἄ Ợ↔▫ ╪ẇ T1╥  Ḵ  ẇᵟ╬ T1_Tablet1╥ ʺ◑  rowkeyѤ ŗ100Ř╪ѻ. ӻ

 ,Ἄ META ╪ẇ⁄ ♇◑ӇѤ rowkeyѤ ŗT1.100Ř╪ Ӈ̆ TabletName ᴀ ˃⁄ ŗT1_Tablet1Řג

TabletServerHost ᴀ ˃⁄ ŗServer1Ř ˃╙ ♇◑ ѻ.  

Ҧᾅ ̯ⱳ⁄Ἄ ♬ rowkeyᵑ Ἄẋᾅ╬ ׳╪ ̆ ▓Ѥ ẇᵟ╙ ͙ ─ ἌѤ ҥ╪ ╥ ͋ᶛʺ 

ῷᶴᵙ ּתҗגҵ 3Ḵ╥ ˤựᵣ╖ᴛ ∟ Ѥ ἌḲᵑ ╙ ὡ ▓ѻ. Ḵ ựӈ ♬ṒѤ ג╪…  

ή⁄ ♇◑ ⁴ ự ᾎʼ╙ ת╬ѻ. 

3.3.2. Ң╧  ♄◌ 

Neptune╘ ҥ╪  ▀╙ HDFS(Hadoop Distributed File System)₮ ˉ╘ ̆ʺ↔Ἓ╙ Ṓ◑ Ѥ Ṫ

ụ ▀ᾎᾅ ⁄ ♇◑ ѻ. ӻגἌ ҥ╪  ▀⁄ ҍ  ḥ‰╪ Ṭ ⅝ ᶒ ̆ʺ╥ ᾅ ᵙּתҵ ̯Ἓ  



Neptune ҍ↔װ Ṫụ ҥ╪  ̕ᵙ ᾎᾅ  ˌШ.doc                                                               11 

⅝ʺ ′ѻ. 

́̕  ҥ╪ ḽ╪ᾅ╥ ˿↕ ҥ╪  ▀╘ ͎ᵝ7╥ ꜝ ̓ ˉ╪ Ϯ╥ row⁄ ▓Ѥ ᶛӧ ᴀ╥ 

ҥ╪ ʺ ╬♪  ─ ⁄ ♇◑ӈѻ. ╪ᴅ˭ ♇◑  ˿↕ ♬ row⁄ ҍ ᴀ╙ ҿᾎ⁄ ⱳ ױ⁴ 

Ѥ ˿↕⁄Ѥ ꜜ╘ Ἓѫ╙ Ђ ὡ ▓ּתᵣ ♣  ֞Ѥ Ḹ─╥ ҥ╪ ⁄ ҍ  ♬ ᴀ╥ ҥ╪ ᵣ ⱳ

Ѥ ˿↕ Ṭ ⅝  ᾅ ╖ᴛ ꜜ╘ Ἓѫ╙ Ṓ◑  ὡ ′ѻ. 

 

͋ᵚ7 MySQL Ң╧  ╪̐ Neptune Ң╧  ╪ 

Neptune╘ ͎ᵝ7╥ ↕ ̓ ˉ╪ Ϯ╥ ᴀ╙ Ϯ╥ ҥ╪  ▀⁄ ♇◑ Ѥ column-oriented 

Ḣᾏ╙ Ợ↔ ѻ. ͎ᵝ7╘ id, mail, address Ἕ ˌ╥ ᴀ╖ᴛ ̯Ἓӈ ╪ẇ╙ ♇◑ Ѥ ₉╪ѻ. ҍ

╪ҥ װ↔ ᵑ ╪↔ ⁴ ⁷ụ╙ ὡ Ѥ ˿↕ ▀ I/Oʺ ♣  ὡ  ᾎʼ⁄ ᵤ╘ ṨṪ╙ ּת ͙ 

ԅᶷ⁄ column-oriented Ḣᾏ╪ ҍ↔װ ҥ╪ ᵑ ᾅ   ˿↕ ꜜ╘ җ ꜜ╘ Ἓѫ╙ Ṓ⁴רѻ. 

 

͋ᵚ8 Ң╧  ╪╢ ḵ⌐ ╩ңᾂ 

Neptune╘ ͎ᵝ8⁄Ἄ₮ ˉ╪ ҥ╪  ▀ 64 KB(ὡ♬ ʺѫ) ẇᴜ Ѿ─҉ Ϯ╥ ╬Ҧᾅ ᴆ ӥᵑ 

ỸἛ ⁴ ╬Ҧᾅ ▀⁄ ♇◑ ѻ. ╬Ҧᾅ ᴆ ӥ⁄Ѥ ╬Ҧᾅʺ ʺᵙ Ѥ ẇᴜ╥ ᵡּתᵢ ᴆ ӥ╥ 

 ♬Ṓ(row-key, column-key)₮ ẇᴜ╥ ₡ ἥ(offset) ˃╙ ♇◑ ѻ. ╪ᴅ˭ ̯Ἓ ╖ᴛᾬ ᶛӧ ҥ

╪ ⁄ ╬Ҧᾅᵑ ỸἛ ╙ ԅ ḛỸ Ѥ ╬Ҧᾅ ͙, ░ᴏ ᾎ ἶҵ ♇  ᶷⱠᵑ ˺ ᶔἌҵ ẖᵐ 

ˤự ἶҵᵑ Ṓ◑  ὡ ▓˭ ӈѻ. 

3.4. Ң╧  ἉẈᾂ 

ҍṨṪ╥ ́̕  ҥ╪ ḽ╪ᾅѤ ᾒᾎʼ ҥ╪  Ἄẋᾅ⁄ ְ‡ϱ Ἓѫ╙ Ṓ◑  ᵣ Neptune⁄Ἄתּ

Ⱡ̑ Ѥ ᾒᾎʼ ҥ╪  ἌẋᾅѤ ♠♥ (reasonable) Ἓѫᵣ╙ Ṓ◑ ѻ. ⁴͙Ἄ ♠♥  Ἓѫ╥ ╥

ḈѤ rowkeyᵑ ╪↔ ⁴ Ϯ╥ ᴀ⁄ ♇◑ӈ ♬Ṓᵑ ⱳ Ѥҥ ὡ ms ~ ὡᾕ ms ♬ҵʺ ἵ⅝Ӈ

ᶒ row╥ ˌὡʺ ῷᶴᵙ ᵤῷҵ Ό♬♠╬ ╞҆ἶҵᵑ Ṓ◑ ѻѤ ╥Ḉ╪ѻ. Neptune⁄Ἄ Ḥ  ᵙ

ᵑ ─  ҥ╪  ἌẋᾅѤ ⁷ἶӈ ҥ╪ ⁄ ҍ  ♇◑ ḓ ⱳ ⁄ ♠ ѻ. 


