
1 

ʄʀʅʀʉʊɽʈʉʊɺʆ ʅɸʋʂʀ ʀ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ 

çʉɽɺɽʈʆ-ʂɸɺʂɸɿʉʂʀʁ ʌɽɼɽʈɸʃʔʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊè 
 

 

 

 

 

ʆʉʅʆɺʓ NOSQL ʉʋɹɼ 

 

ʋʏɽɹʅʆɽ ʇʆʉʆɹʀɽ 

 

ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ: 

09.04.02 çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè  

 

 

ʂʚʘʣʠʬʠʢʘʮʠʷ ʚʳʧʫʩʢʥʠʢʘ: ʤʘʛʠʩʪʨ 

 

 

 

 

 

 

 

ʉʪʘʚʨʦʧʦʣʴ, 2016 

  



2 

ʆɻʃɸɺʃɽʅʀɽ 

ɺɺɽɼɽʅʀɽ ................................................................................................. 4 

ʈɸɿɼɽʃ 1. ʆʉʅʆɺʓ BIG DATA  .......................................................... 6 

1.1 ʈʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʪʨʘʪʝʛʠʠ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ ................................................................................................ 7 

1.2 ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ............................. 24 

1.3 NoSQL ʠ Big Data ............................................................................. 36 

1.4 ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ Big Data .................................................. 43 

ɿʘʢʣʶʯʝʥʠʝ ............................................................................................. 50 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ .......................................................................... 51 

ʈɸɿɼɽʃ 2. ʄʆɼɽʃʀ ʀ ʂʆʅʎɽʇʎʀʀ BIG DATA  ........................ 53 

2.1 ʊʝʭʥʦʣʦʛʠʠ Big Data ........................................................................ 53 

2.2 ʄʦʜʝʣʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Big Data ........................................... 58 

2.3 ʊʠʧʳ ʜʘʥʥʳʭ NoSQL ...................................................................... 65 

ɿʘʢʣʶʯʝʥʠʝ ............................................................................................. 72 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ .......................................................................... 72 

ʈɸɿɼɽʃ 3. ʆʉʅʆɺʓ NOSQL .............................................................. 74 

3.1 ɸʨʭʠʪʝʢʪʫʨʘ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ ................................................. 74 

3.2 ɸʨʭʠʪʝʢʪʫʨʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ HBase .................... 83 

3.3 ɼʦʢʫʤʝʥʪʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʭʨʘʥʠʣʠʱʝ ................................... 87 

3.4 ʏʘʩʪʠʯʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʥʝʨʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ......... 98 

ɿʘʢʣʶʯʝʥʠʝ ........................................................................................... 102 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ........................................................................ 103 

ʈɸɿɼɽʃ 4. ʌʈɽʁʄɺʆʈʂ ʈɸʉʇʈɽɼɽʃɽʅʅʆɻʆ 

ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ ................................................................... 104 

4.1 ʆʩʥʦʚʳ Hadoop .............................................................................. 104 

4.2 ʕʣʝʤʝʥʪʳ ʢʣʘʩʪʝʨʘ Hadoop ......................................................... 109 

4.3 ɼʠʩʪʨʠʙʫʪʠʚʳ ʠ ʵʢʦʩʠʩʪʝʤʘ Hadoop ......................................... 115 

4.4 ʇʨʠʤʝʥʝʥʠʝ ʠ ʦʛʨʘʥʠʯʝʥʠʷ Hadoop .......................................... 120 

ɿʘʢʣʶʯʝʥʠʝ ........................................................................................... 123 



3 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ........................................................................ 124 

ʈɸɿɼɽʃ 5. YARN .................................................................................. 125 

5.1 ʆʩʥʦʚʳ YARN ................................................................................ 125 

5.2 ʂʦʤʧʦʥʝʥʪʳ YARN ....................................................................... 129 

5.3 YARN ʠ MapReduce ....................................................................... 138 

5.4 ʇʨʠʤʝʥʝʥʠʷ YARN ........................................................................ 142 

ɿʘʢʣʶʯʝʥʠʝ ........................................................................................... 153 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ........................................................................ 154 

6. ʇɸʊʊɽʈʅʓ MAPREDUCE ʀ BIG DATA  ................................... 155 

6.1 ʆʙʲʝʜʠʥʝʥʠʝ ................................................................................... 155 

6.2 ʉʦʨʪʠʨʦʚʢʘ ..................................................................................... 165 

6.3 ʇʨʠʤʝʨʳ .......................................................................................... 171 

ɿʘʢʣʶʯʝʥʠʝ ........................................................................................... 172 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ........................................................................ 173 

7. MONGODB ......................................................................................... 174 

7.1 ʆʩʥʦʚʳ MongoDB .......................................................................... 174 

7.2 ʆʙʦʣʦʯʢʘ MongoDB Shell ............................................................. 190 

ɿʘʢʣʶʯʝʥʠʝ ........................................................................................... 199 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ........................................................................ 200 

ɿɸʂʃʖʏɽʅʀɽ ..................................................................................... 201 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ ................................................................... 202 

ʆʩʥʦʚʥʘʷ ʣʠʪʝʨʘʪʫʨʘ .......................................................................... 202 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ............................................................. 202 

 



4 

ɺɺɽɼɽʅʀɽ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʨʝʣʷʮʠʦʥʥʳʤʠ ʜʘʥʥʳʤʠ. ʅʝʧʨʝʨʳʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʦʙʲʝʤʦʚ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʧʦʠʩʢʫ ʥʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʠ 

ʘʧʧʘʨʘʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʨʘʥʠʣʠʱ 

ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʦʜʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ), ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʨʘʥʝʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ï ʵʪʦ ʥʝʨʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʉʋɹɼ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ 

NoSQL ʉʋɹɼ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʨʘʥʝʝ ʧʨʠʤʝʥʷʝʤʳʭ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʝʭʥʦʣʦʛʠʠ NoSQL ʧʦʟʚʦʣʷʶʪ, ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʣʷʮʠʦʥʥʳʤʠ 

ʉʋɹɼ. ʇʦʜʭʦʜ NoSQL ʟʘʪʨʦʥʫʣ ʥʝ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʥʫʶ ʯʘʩʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ; ʩʫʱʝʩʪʚʝʥʥʦ ʧʝʨʝʩʤʦʪʨʝʥʳ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ 

ʮʝʥʪʨʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ NoSQL. 

ɺ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʧʦʷʚʠʣʠʩʴ ʩʣʦʞʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʉʋɹɼ, ʥʘʧʨʠʤʝʨ 

ʪʝʭʥʦʣʦʛʠʷ Hadoop. ɼʘʥʥʳʡ ʬʨʝʡʤʚʦʨʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʳʡ ʩʪʝʢ 

ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʣʦʡ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʠ ʩʝʨʚʠʩʦʚ ʜʣʷ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. Hadoop ʨʘʩʩʯʠʪʘʥ ʥʘ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʛʝʪʝʨʦʛʝʥʥʦʡ ʩʨʝʜʝ, ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʜʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʣʠ 

ʉʋɹɼ ï ʵʪʦ ʠʤʝʥʥʦ ʫʨʦʚʝʥʴ ʚ ʤʥʦʛʦʩʣʦʡʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʉʋɹɼ, ʚʳʟʚʘʥʥʘʷ ʦʙʲʝʢʪʠʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʫʢʣʦʥʥʦʤʫ ʨʦʩʪʫ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ, ʘʥʘʣʠʪʠʢʦʚ ʚ ʦʙʣʘʩʪʠ Big Data ʥʘ ʨʳʥʢʘʭ ʪʨʫʜʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝʭ ʩʪʨʘʥ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ Big Data ʠ NoSQL. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʙʘʟ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʪʝʥʜʝʥʮʠʠ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʩʦʙʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʚʦʧʨʦʩʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ 

Data Science. ʀʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʦʩʦʙʠʷ ʧʦʩʪʨʦʝʥʦ ʧʦ ʧʨʠʥʮʠʧʫ çʦʪ 

ʪʝʦʨʠʠ ʢ ʧʨʘʢʪʠʢʝè. ʇʝʨʚʳʝ ʨʘʟʜʝʣʳ ʧʦʩʦʙʠʷ ʦʪʨʘʞʘʶʪ ʠʩʪʦʨʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

NoSQL-ʧʦʜʭʦʜʘ; ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʥʘʫʢʠ ʦ ʜʘʥʥʳʭ. 

ʇʦʩʣʝʜʥʠʝ ʨʘʟʜʝʣʳ ʧʦʩʚʷʱʝʥʳ ʠʟʣʦʞʝʥʠʶ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʩ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʫʨʦʚʥʷ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʦʩʦʙʠʝ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʝʤʫʩʷ ʧʦʣʫʯʠʪʴ ʠʩʯʝʨʧʳʚʘʶʱʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʢʘʢ Hadoop, NoSQL, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʘʛʠʩʪʨʘ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ Big Data. 
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ʈɸɿɼɽʃ 1. ʆʉʅʆɺʓ BIG DATA  

 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ (ʀʉ) ʧʨʦʜʦʣʞʘʶʪʩʷ ʧʦʠʩʢʠ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʠ ʧʨʦʮʝʩʩʦʚ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʘʤʠ ʥʝʧʨʝʨʳʚʥʦ 

ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʠ ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʠʟʥʝʩʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ. ɺʘʞʥʝʡʰʠʤ ʵʪʘʧʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʀʉ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʩʚʦʝʦʙʨʘʟʥʦʡ ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʦʨʠʪʝʪʥʳʝ ʵʪʘʧʳ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʠʤʝʶʱʠʝ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʝʢʪʘ ʚ ʮʝʣʦʤ. 

ʆʨʛʘʥʠʟʘʮʠʠ, ʫʩʧʝʰʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʝ ʠ ʧʨʦʝʢʪʠʨʫʶʱʠʝ ʨʝʰʝʥʠʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ IT, ʩʣʝʜʫʶʪ ʧʝʨʝʜʦʚʳʤ ʤʝʪʦʜʦʣʦʛʠʷʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʚʥʝʜʨʝʥʠʷ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʀʉ. 

ʆʪʜʝʣʴʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʀʉ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʜʘʥʥʦʤ 

ʨʘʟʜʝʣʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʝʜʧʨʠʷʪʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʧʝʨʝʜʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠʟ ʦʙʣʘʩʪʠ Big Data ʠʣʠ Internet of Things (IoT) ʚ ʨʘʤʢʘʭ 

ʠʥʠʮʠʘʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ, ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʣʠ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʦʯʝʥʴ ʯʘʩʪʦ 

ʟʘʪʨʫʜʥʷʶʪʩʷ ʦʙʥʘʨʫʞʠʪʴ ʨʝʘʣʴʥʫʶ ʚʳʛʦʜʫ ʦʪ ʧʦʜʦʙʥʳʭ ʧʨʦʝʢʪʦʚ ʠʣʠ ʦʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʨʝʰʝʥʠʡ. ʄʥʦʛʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝ ʤʦʛʫʪ 

ʚʳʷʚʠʪʴ ʫʩʪʦʡʯʠʚʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʟʨʦʟʥʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʝʨʝʜʦʚʳʝ IT-ʧʨʦʝʢʪʳ 

ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʜʦʩʪʠʛʘʶʪ ʩʪʘʜʠʠ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ 

ʧʨʝʢʨʘʱʝʥʠʠ ʠʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʣʠ ʦ ʥʝʧʨʠʤʝʥʠʤʦʩʪʠ ʧʦʜʦʙʥʳʭ ʨʝʰʝʥʠʡ 

ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦʜʦʙʥʳʝ ʩʠʪʫʘʮʠʠ 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʥʦ ʠ ʦʥʠ ʣʠʰʝʥʳ ʩʚʦʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ. 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʧʝʨʝʜʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ Big Data, ʢʦʪʦʨʳʝ, ʚ ʦʙʱʝʧʨʠʥʷʪʦʤ ʩʣʫʯʘʝ, ʚʢʣʶʯʘʶʪ ʪʝʭʥʦʣʦʛʠʠ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʭʨʘʥʠʣʠʱ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʨʝʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʈʉʋɹɼ), ʢʣʘʩʪʝʨʘʭ Hadoop, ʙʘʟʘʭ ʜʘʥʥʳʭ NoSQL ʠ ʧʨʦʯʠʭ 

ʨʝʰʝʥʠʷʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. 
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1.1 ʈʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʪʨʘʪʝʛʠʠ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ 

 

ɺ ʥʘʯʘʣʝ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ ʨʘʩʩʤʦʪʨʠʤ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʪʝʭʥʦʣʦʛʠʠ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ (Big Data) ʚʣʠʣʠʩʴ ʚ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘʯʥʝʤ ʠʟʣʦʞʝʥʠʝ ʩʦ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʧʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʞʝ ʥʝ 

ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʚʠʜʝ ʧʨʦʝʢʪʦʚ. ʅʘ ʨʠʩ. 1.1 ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʩʭʝʤʘ, 

ʦʪʨʘʞʘʶʱʘʷ ʵʚʦʣʶʮʠʶ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

 
ʈʠʩʫʥʦʢ 1.1 ï ʕʚʦʣʶʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

 

1.1.1 ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʷ 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʤʥʝʥʠʡ ʦ ʪʦʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʧʠʩʳʚʘʪʴ ʨʘʟʚʠʪʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʘʥʥʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʚ ʪʦ 

ʚʨʝʤʷ, ʢʦʛʜʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʫʞʝ ʚʳʰʣʠ ʟʘ ʨʘʤʢʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʚʳʯʠʩʣʠʪʝʣʝʡ. ʅʘʯʥʝʤ ʩ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʝʰʝʥʠʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʬʦʨʤʘʪʝ. 

ʄʥʦʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʢ ʧʦʷʚʣʝʥʠʶ ʪʘʙʣʠʯʥʦʛʦ 

ʬʦʨʤʘʪʘ ʜʘʥʥʳʭ, ʩʪʘʣʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

ʧʝʨʬʦʢʘʨʪʘʭ, ʧʨʝʜʣʦʞʝʥʥʦʛʦ ɻʝʨʤʘʥʦʤ ʍʦʣʣʝʨʠ. 

ʇʝʨʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʦʙʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʧʨʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ ʚ ʉʐɸ. ʇʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʦʛʦ 
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ʧʨʦʮʝʩʩʘ ʙʳʣʠ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ, ʢʦʛʜʘ ʚ 1880 ʛ. ʍʦʣʣʝʨʠ ʧʨʝʜʣʦʞʠʣ ʝʛʦ 

ʨʝʰʝʥʠʝ. ʄʥʦʛʠʝ ʚʝʢʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚʳʧʦʣʥʷʣʠ ʥʘʢʦʧʣʝʥʠʝ 

ʜʘʥʥʳʭ ʦ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʘʭ ʞʠʟʥʠ ʣʶʜʝʡ. ɺ ʧʨʦʮʝʩʩʝ ʪʘʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ, 

ʩʪʘʣʘ ʧʨʦʷʚʣʷʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ, ʪʨʝʙʫʝʤʘʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʜʝʨʞʘʱʘʷ ʩʣʝʜʫʶʱʠʝ ʧʦʣʷ: ʠʤʷ ʛʨʘʞʜʘʥʠʥʘ, ʧʦʣ, 

ʘʜʨʝʩ, ʚʦʟʨʘʩʪ, ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʤʝʩʪʦ ʨʦʞʜʝʥʠʷ, ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʪ.ʜ. 

ʇʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (KPI) ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠʚʝʣʠ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʭʨʘʥʝʥʠʶ ʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ. ʇʝʨʬʦʢʘʨʪʳ 

ʍʦʣʣʝʨʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʧʦʜʦʙʥʫʶ ʘʚʪʦʤʘʪʠʟʘʮʠʶ. 

ɺ 1930 ʛ. ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʪʘʣʘ ʧʦʧʫʣʷʨʥʦʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʠ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʣʘʩʴ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ. 

ɺ 1940 ʛ., ʩ ʥʘʯʘʣʦʤ ɺʪʦʨʦʡ ʄʠʨʦʚʦʡ ɺʦʡʥʳ, ʧʝʨʝʜ ʫʯʝʥʳʤʠ ʚʩʪʘʣʠ 

ʩʣʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʚʦʝʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʩʢʦʨʝʥʠʝʤ 

ʚʳʯʠʩʣʝʥʠʡ. ʂ ʧʦʜʦʙʥʳʤ ʧʨʦʙʣʝʤʘʤ ʦʪʥʦʩʠʣʠʩʴ ʰʠʬʨʦʚʘʥʠʝ, ʨʘʩʯʝʪ 

ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ ʪʨʘʝʢʪʦʨʠʡ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʜʦʙʥʳʭ 

ʨʝʰʝʥʠʡ ʧʨʠʚʝʣʘ ʢ ʧʦʷʚʣʝʥʠʶ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ, ʚʘʢʫʫʤʥʳʭ ʪʨʫʙʦʢ ʠ ʧʨʦʚʦʜʥʠʢʦʚ, 

ʟʘʢʣʶʯʝʥʥʳʭ ʚ ʰʢʘʬ,r ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʣ̫ʠ ʢʦʤʥʘʪʫ ʠʣʠ ʟʜʘʥʠʝ. ʇʦʩʣʝ ʚʦʡʥʳ, 

ʚ ʧʨʦʜʦʣʞʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʚʦʝʥʥʦʡ ʩʬʝʨʝ, ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʢʦʤʧʴʶʪʝʨʳ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʦʙʣʘʩʪʠ ʬʠʥʘʥʩʦʚ ʠ ʜʨ. 

ʉʣʝʜʫʶʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʠ ʫʩʢʦʨʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ) ʠ 

ʙʘʟ ʜʘʥʥʳʭ (ʜʣʷ ʙʳʩʪʨʦʛʦ ʠ ʧʨʦʩʪʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ). ɹʘʟ ʜʘʥʥʳʭ 

ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ ʦʪ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʢ ʙʦʣʝʝ ʛʠʙʢʠʤ ʨʝʣʷʮʠʦʥʥʳʤ, ʭʨʘʥʷʱʠʤ 

ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ. ʊʘʙʣʠʮʳ ʩʚʷʟʘʥʳ ʚʥʝʰʥʠʤ ʢʣʶʯʦʤ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʚʝʜʝʥʠʷ ʜʫʙʣʠʨʫʶʱʠʭʩʷ ʩʪʦʣʙʮʦʚ. ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʟ̫ʳʢ ʟʘʧʨʦʩʦʚ 

(SQL), ʚʩʢʦʨʝ ʩʪʘʣ ʩʪʘʥʜʘʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʦʩʪʫʧʘ ʢ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʝ 

ʜʘʥʥʳʭ. 
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ɺ ʥʘʯʘʣʝ 1970-ʭ ʛʦʜʦʚ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ ʙʳʣʘ ʩʬʦʢʫʩʠʨʦʚʘʥʘ ʥʘ 

ʦʙʨʘʙʦʪʢʝ ʠ ʧʦʩʪʨʦʝʥʠʠ ʦʪʯʝʪʦʚ ʧʦ ʯʘʩʪʦ ʠʟʤʝʥʷʶʱʠʤʩʷ ʜʘʥʥʳʤ; ʧʦʜʦʙʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ï ʦʧʝʨʘʪʠʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʪʨʘʥʟʘʢʮʠʡ (OLTP). 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʣʘ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʢʣʶʯʝʚʳʭ ʙʠʟʥʝʩ-ʧʦʢʘʟʘʪʝʣʝʡ (ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ) ʠʣʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʪʝʢʫʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʪʨʘʥʟʠʩʪʦʨʳ ʠ ʠʥʪʝʛʨʘʣʴʥʳʝ ʤʠʢʨʦʩʭʝʤʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʩʪʦʠʤʦʩʪʴ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʤʵʡʥʬʨʝʡʤʦʚ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʩʪʘʚʘʣʘʩʴ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʡ ʠ ʷʚʣʷʣʘʩʴ ʦʩʥʦʚʥʳʤ ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ 

ʨʘʟʚʠʪʠʷ IT. 

ʉʠʪʫʘʮʠʷ ʠʟʤʝʥʠʣʘʩʴ ʩ ʧʦʷʚʣʝʥʠʝʤ ʜʝʝhʚʳʭ ʤʠʥʠ-ʕɺʄ, ʘ ʟʘʪʝʤ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʚ ʢʦʥʮʝ 1970-ʭ ʥʘʯʘʣʝ 1980-ʭ ʛʦʜʦʚ. ʕʣʝʢʪʨʦʥʥʳʝ 

ʪʘʙʣʠʮʳ ʠ ʨʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩʜʝʣʘʣʠ ʜʦʩʪʫʧʥʳʤ ʙʦʣʝʝ ʛʠʙʢʠʡ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʉ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʜʘʥʥʳʝ ʩʪʘʣʠ ʙʦʣʝʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ, ʧʦʷʚʣʷʣʦʩʴ 

ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʙʦʨʫ ʜʘʥʥʳʭ ʧʨʠʚʝʣʠ ʢ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚʦʟʥʠʢʣʘ ʦʙʲʝʢʪʠʚʥʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʦʚʳʭ ʧʦʜʭʦʜʘʭ ʢ ʘʨʭʠʪʝʢʪʫʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

 

1.1.2 ʍʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ 

ɹʠʣʣʘ ʀʥʤʦʥʘ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʯʝʣʦʚʝʢʦʤ, ʢʦʪʦʨʳʡ ʧʝʨʚʳʤ ʧʨʝʜʣʦʞʠʣ 

ʪʝʭʥʦʣʦʛʠʶ çʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭè. ʆʥ ʦʧʠʩʳʚʘʣ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ ʢʘʢ 

çʧʨʝʜʤʝʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ, ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘ,̫ ʠ 

ʠʟʤʝʥʷʝʤʘʷ ʚʦ ʚʨʝʤʝʥʠ ʢʦʣʣʝʢʮʠʷ ʜʘʥʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡè. ɺ ʥʘʯʘʣʝ 1990-ʭ, ʦʥ ʨʘʟʨʘʙʦʪʘʣ ʢʦʥʮʝʧʮʠ ʁ

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ (ʂʍɼ). ʂʦʨʧʦʨʘʪʠʚʥʦʝ ʭʨʘʥʠʣʠʱʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʢʘʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʚʩʝʭ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʜʣʷ ʢʦʤʧʘʥʠʠ. ʂʍɼ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʦʜʝʣʴ ʁ ʜʘʥʥʳʭ ʚ ʪʨʝʪʴʝʡ 
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ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ (3ʅʌ), ʛʜʝ ʚʩʝ ʘʪʨʠʙʫʪʳ ʷʚʣʷʶʪʩʷ ʘʪʦʤʘʨʥʳʤʠ ʠ ʩʦʜʝʨʞʘʪ 

ʫʥʠʢʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ɸʥʘʣʦʛʠʯʥʳʝ ʩʭʝʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ 

OLTP. 

ʈʠʩʫʥʦʢ 1.2 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʙʦʣʴʰʦʡ ʬʨʘʛʤʝʥʪ ʤʦʜʝʣʠ ʚ ʪʨʝʪʴʝʡ 

ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʢʦʤʧʘʥʠʠ ʧʦ ʧʨʦʜʘʞʝ 

ʘʚʠʘʙʠʣʝʪʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʝʟʘʚʠʩʠʤʦ 

ʪʨʘʥʟʘʢʮʠʠ ʦʪʜʝʣʴʥʦʛʦ ʧʦʢʫʧʘʪʝʣʷ, ʩʪʘʪʠʩʪʠʢʫ ʤʝʩʪ (seat), ʩʪʘʪʠʩʪʠʢʫ 

ʩʝʛʤʝʥʪʦʚ, ʮʝʥ, ʩʢʠʜʢʠ ʜʣʷ ʧʦʩʪʦʷʥʥʳʭ ʢʣʠʝʥʪʦʚ. 

 
ʈʠʩʫʥʦʢ 1.2 ï ʉʭʝʤʘ ʚ ʪʨʝʪʴʝʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ 

 

ɺ ʂʍɼ ʟʘʛʨʫʞʘʶʪʩʷ ʜʘʥʥʳʝ ʠʟ ʪʘʙʣʠʮ OLTP-ʩʠʩʪʝʤʳ ʯʝʨʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʜʘʥʥʳʭ ʧʨʠ ʠʭ ʠʟʚʣʝʯʝʥʠʠ ʠʟ ʠʩʪʦʯʥʠʢʦʚ 

ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʜʝʨʞʢʠ ʙʠʟʥʝʩ-ʧʨʘʚʠʣ ʢʘʯʝʩʪʚʘ 

ʜʘʥʥʳʭ ʠ ʩʪʘʥʜʘʨʪʦʚ. ɺ ʧʝʨʚʳʭ ʭʨʘʥʠʣʠʱʘʭ ʧʨʦʮʝʩʩʳ ʠʟʚʣʝʯʝʥʠʷ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʘʤʠ ʠ ʮʝʣʝʚʳʤ 

ʭʨʘʥʠʣʠʱʝʤ, ʯʘʩʪʦ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ (ʝʞʝʥʝʜʝʣʴʥʦ, 

ʝʞʝʤʝʩʷʯʥʦ) ʚ ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝ. ʅʦ ʠʟ-ʟʘ ʧʦʪʨʝʙʥʦʩʪʠ ʙʠʟʥʝʩʘ ʚʠʜʝʪʴ 

ʠʟʤʝʥʷʶʱʠʝʩʷ ʜʘʥʥʳʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ 

ʢ ʚʩʝ ʙʦʣʝʝ ʯʘʩʪʦʡ ʟʘʛʨʫʟʢʝ ʜʘʥʥʳʭ ʚ ʭʨʘʥʠʣʠʱʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʛʨʫʟʢʫ ʜʘʥʥʳʭ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ, ʙʝʟ ʟʘʜʝʨʞʝʢ (ʥʘʣʠʯʠʝ 

ʟʘʜʝʨʞʢʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩʦ ʩʣʦʞʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʜʘʥʥʳʭ). ʄʥʦʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ 

ʫʤʝʥʴʰʝʥʠʷ ʟʘʜʝʨʞʢʠ, ʚʳʟʚʘʥʥʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ, ï ɻ ʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʞʝʩʪʢʠʭ ʧʨʘʚʠʣ ʢ ʜʘʥʥʳʤ ʚ ʧʝʨʚʠʯʥʳʭ OLTP-ʩʠʩʪʝʤʘʭ. ʕʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 
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ʢʘʯʝʩʪʚʦ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʘʥʥʳʭ ʠʩʪʦʯʥʠʢʘ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪʩʷ 

ʩʣʦʞʥʦʩʪʴ ʧʨʦʮʝʜʫʨ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʀʟʥʘʯʘʣʴʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʙʳʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ 

ʥʘ ʩʙʦʨ ʚʩʝʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʚ ʭʨʘʥʠʣʠʱʝ, ʧʦʣʘʛʘʷ, 

ʯʪʦ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʩ ʥʝʡ ʜʝʣʘʪʴ ʚʧʦʩʣʝʜʩʪʚʠʠ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʢʦʛʜʘ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ 

ʥʝ ʤʦʛʣʠ ʣʝʛʢʦ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʘʥʥʳʤʠ. ʄʥʦʛʠʝ ʙʠʟʥʝʩ-

ʘʥʘʣʠʪʠʢʠ ʧʨʦʩʪʦ ʚʛrʨʫʞʘʣʠ ʜʘʥʥʳʝ ʠʟ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʭʨʘʥʠʣʠʱ ʚ 

ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ ʠ ʫʞʝ ʧʦʩʣʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʠʭ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦ ʵʪʠ 

ʚʳʛʨʫʟʢʠ ʜʦʧʦʣʥʷʣʠʩʴ ʜʘʥʥʳʤʠ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʊʦ ʝʪʴʩ ʝʜʠʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʚ ʭʨʘʥʠʣʠʱʘʭ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ. ʇʦʜʦʙʥʘʷ 

ʩʠʪʫʘʮʠʷ ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ ʚʦ 

ʤʥʦʛʠʭ ʠʩʪʦʯʥʠʢʘʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʢʘʢ ʥʝʫʜʘʯʥʘʷ ʠ ʪʨʝʙʫʶʱʘʷ 

ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʜʦʣʞʘʶʱʠʭʩʷ ʜʝʙʘʪʦʚ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʂʍɼ, ʈʘʣʴʬ 

ʂʠʤʙʘʣʣ ʧʨʝʜʩʪʘʚʠʣ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʣ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʧʨʦʩʦʚ ʚ ʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʧʦʥʷʪʥʦʡ ʤʘʥʝʨʝ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʠʤ ʩʭʝʤʘ çʟʚʝʟʜʘè ʩʦʜʝʨʞʘʣʘ ʪʘʙʣʠʮʫ 

ʬʘʢʪʦʚ, ʦʢʨʫʞʝʥʥʫʶ ʪʘʙʣʠʮʘʤʠ-ʠʟʤʝʨʝʥʠʷʤʠ. ʕʪʘ ʩʭʝʤʘ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʚʠʪʨʠʥʘʭ ʜʘʥʥʳʭ. 

ʈʠʩʫʥʦʢ 1.3 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʭʝʤʳ çʟʚʝʟʜʘè ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ ʥʘ ʧʨʠʤʝʨʝ ʘʚʠʘʢʦʤʧʘʥʠʠ. ɼʦʧʫʩʪʠʤ, ʪʨʝʙʫʝʪʩʷ 

ʦʧʨʝʜʝʣʠʪʴ ʚʩʝʭ ʧʦʢʫʧʘʪʝʣʝʡ ʘʚʠʘʙʠʣʝʪʦʚ ʠʟ ʉʐɸ ʚ ʄʝʢʩʠʢʫ ʚ ʠʶʣʝ 2014 ʛ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʩʭʝʤ,r ʪʨʘʥʟʘʢʮʠʠ ʩ ʢʣʠʝʥʪʘʤʠ ʟʘʜʝʡʩʪʚʫʶʪ ʪʘʙʣʠʮʫ ʬʘʢʪʦʚ. 

ʊʘʙʣʠʮʳ ʠʟʤʝʨʝʥʠʡ (ʤʝʩʪʦ ʦʪʧʨʘʚʣʝʥʠʷ (origination) ʠ 

ʥʘʟʥʘʯʝʥʠʷ(destination)) ʩʦʜʝʨʞʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʜʝʪʘʣʠʟʘʮʠʶ ʠʥʬʦʨʤʘʮʠʠ 

(ʢʦʥʪʠʥʝʥʪ, ʩʪʨʘʥʫ, ʰʪʘʪ ʠʣʠ ʧʨʦʚʠʥʮʠʶ, ʛʦʨʦʜ, ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʘʵʨʦʧʦʨʪʘ). 

ʊʘʙʣʠʮʘ ʠʟʤʝʨʝʥʠʷ çTime Dimensionè ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʠʦʜ r

ʚʨʝʤʝʥʠ (ʛʦʜ, ʤʝʩʷʮ, ʥʝʜʝʣʷ, ʜʝʥʴ, ʯʘʩ ʜʥʷ). 
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ʈʠʩʫʥʦʢ 1.3 ï Simple star schema 

 

ʅʝ ʚʩʝ ʨʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦ ʩʭʝʤʦʡ çʟʚʝʟʜʘè ʠʟʥʘʯʘʣʴʥʦ 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʦʧʪʠʤʘʣʴʥʫ  ʁ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪ.ɹ ʇʦʜʦʙʥʳʝ ʧʨʦʙʣʝʤʳ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʤʥʦʛʦʤʝʨʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʟʘʢʮʠʡ (MOLAP), ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚ ʚʠʜʝ ʩʭʝʤʳ ʟʚʝʟʜʘ. MOLAP-ʩʠʩʪʝʤʳ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ 

ʚʠʜʝ ʢʫʙʦʚ ʜʘʥʥʳʭ. ʅʘ ʨʠʩ. 1.4 ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʭʤʝʨʥʳʡ ʢʫʙ 

ʜʘʥʥʳʭ. 

 
ʈʠʩʫʥʦʢ 1.4 ï Three-dimensional cube representation 

 

ʉʦ ʚʨʝʤʝʥʝʤ, ʢʦʛʜʘ ʤʝʭʘʥʠʟʤʳ ʨʝʣʷʮʠʦʥʥʳʭ ɹɼ ʙʳʣʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ, ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʟʘʧʨʦʩʦʚ ʥʘ ʩʭʝʤʘʭ ʪʠʧʘ çʟʚʝʟʜʘè. ʇʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ 

ʨʝʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ROLAP). 

 

1.1.3 ɿʘʚʠʩʠʤʳʝ ʠ ʥʝʟʘʚʠʩʠʤʳʝ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ 

ɺ ʩʝʨʝʜʠʥʝ 90-ʭ ʛʦʜʦʚ ʙʳʣʦ ʤʥʦʞʝʩʪʚʦ ʜʝʙʘʪʦʚ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʂʍɼ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʠʪʨʠʥʘʤʠ ʜʘʥʥʳʭ. ɸʥʘʣʠʪʠʢʠ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʚ ʩʭʝʤʝ çʟʚʝʟʜʘè 

ʣʝʛʯʝ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʜʘʥʥʳʤʠ (ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʨʘʟʚʦʨʘʯʠʚʘʪʴ ʥʘ ʝʝ ʦʩʥʦʚʝ 
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ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ); ʧʨʦʛʨʘʤʤʠʩʪʳ ʩʪʘʣʠ ʩʦʟʜʘʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʂʍɼ. ʅʦ ʨʘʟʨʘʙʦʪʢʘ ʥʘʜʩʪʨʦʝʢ ʥʘʜ ʂʍɼ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 

ʧʨʦʪʠʚʦʨʝʯʠʡ ʥʝ ʷʚʣʷʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʠʤ ʠ ʙʳʩʪʨʳʤ ʧʨʦʮʝʩʩʦʤ ʠ 

ʧʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʤʦʛʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʨʘʩʪʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ. 

ʊʘʢʞʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʚʪʦʨʘʷ ʧʨʦʙʣʝʤʘ. ʂʦʛʜʘ ʦʪʜʝʣʴʥʳʝ ʚʠʪʨʠʥʳ 

ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʳ ʠ ʨʘʟʚʝʨʥʫʪʳ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʥʝ ʩʣʝʜʫʶʪ 

ʧʨʘʚʠʣʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʂʍɼ, ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚʦʧʨʦʩ ʦ 

ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʫʙʣʠʨʫʶʱʠʭʩʷ ʜʘʥʥʳʭ. ʈʠʩʫʥʦʢ 1.5 ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ, ʢʦʛʜʘ ʨʘʟʣʠʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩʘ 

ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ ʠ ʠʟʚʣʝʢʘʶʪ 

ʜʘʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ OLTP-ʠʩʪʦʯʥʠʢʦʚ. ʅʘ ʧʨʘʢʪʠʢʝ, 

ʩʣʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʪʦ, ʯʪʦ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ. 1.5, ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʝʱʝ ʠ ʤʝʞʜʫ ʚʠʪʨʠʥʘʤʠ. ʊʘʢʞʝ 

ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʣɻʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ, ʚʳʩʪʫʧʘʶʱʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʩʨʝʜʩʪʚʘ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ. ʆʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʧʦʜʦʙʥʳʝ 

ʩʠʩʪʝʤʳ, ʪʨʘʪʷʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʘ ʥʘʢʣʘʜʥʳʝ ʩʦʧʫʪʩʪʚʫʶʱʠʝ 

ʩʦʛʣʘʩʦʚʘʥʠʷ, ʥʘ ʚʳʷʚʣʝʥʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ. 
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ʈʠʩʫʥʦʢ 1.5 ï ʅʝʟʘʚʠʩʠʤʳʝ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ 

ʟʘʛʨʫʟʢʠ 

 

ʉʫʱʝʩʪʚʦʚʘʣʠ ʚʝʩʢʠʝ ʘʨʛʫʤʝʥʪʳ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʢ 

ʚʠʪʨʠʥ, ʪʘʢ ʠ OLAP-ʩʠʩʪʝʤ. ʉ ʨʦʩʪʦʤ ʦʙʲʝʤʦʚ ʭʨʘʥʠʤʳʭ ʜʘʥʥʳʭ, ʘʥʘʣʠʪʠʢʠ 

ʩʭʦʜʠʣʠʩʴ ʚʦ ʤʥʝʥʠʠ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ. ʂʍɼ ʨʝʘʣʠʟʦʚʳʚʘʣʠʩʴ ʠ ʨʘʩʰʠʨʷʣʠʩʴ ʧʦʩʪʝʧʝʥʥʦ ʧʦ ʤʝʨʝ ʧʦʷʚʣʝʥʠʷ 

ʥʦʚʭr ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʪʘʢʞʝ ʧʦʩʪʝʧʝʥʥʦ ʨʝʘʣʠʟʦʚʳʚʘʣʠʩʴ ʚʠʪʨʠʥ r

ʜʘʥʥʳʭ. ɺʠʪʨʠʥʳ ʜʘʥʥʳʭ ʨʝʘʣʠʟʦʚʳʚʘʣʠʩʴ ʢʘʢ ʩʠʩʪʝʤʳ, ʟʘʚʠʩʠʤʳʝ ʦʪ ʂʍɼ. 

ʂʍɼ ʦʩʪʘʚʘʣʠʩʴ ʭʨʘʥʠʣʠʱʘʤʠ ʜʘʥʥʳʭ ʚʦ ʚʨʝʤʝʥʥʦʤ ʠʟʤʝʨʝʥʠʠ, ʪʦʛʜʘ ʢʘʢ 

ʜʘʥʥʳʝ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʚ ʚʠʪʨʠʥʘʭ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ EDW. ʉʫʱʝʩʪʚʦʚʘʣʦ 

ʠʩʢʣʶʯʝʥʠʝ, ʢʦʛʜʘ ʂʍɼ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ï 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʳ, ʢʦʛʜʘ ʦʥʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ 

ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʩʝʛʤʝʥʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. ʕʪʠ ʫʥʠʢʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʧʨʦʝʮʠʨʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʥʘ ʦʜʥʫ ʚʠʪʨʠʥʫ ʜʘʥʥʳʭ. ʈʠʩʫʥʦʢ 1.6 ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʩʭʝʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʂʍɼ ʠ ʟʘʚʠʩʠʤʳʭ ʚʠʪʨʠʥ ʜʘʥʥʳʭ. 
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ʈʠʩʫʥʦʢ 1.6 ï ɿʘʚʠʩʠʤʳʝ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ 

 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʯʘʩʪʦ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʠ ̫ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʤʝʞʜʫ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʜʠʥ ʟʘʧʨʦʩ, ʢʦʪʦʨʳʡ 

ʧʦʣʫʯʘʝʪ ʜʘʥʥʳʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʠʪʨʠʥ ʜʘʥʥʳʭ (ʪʘʢ ʢʘʢ ʠʟʤʝʨʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʠʝʨʘʨʭʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʪʨʠʥʘʭ ʜʘʥʥʳʭ). 

ʇʨʠ ʧʝʨʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ ʠ ʚʠʪʨʠʥ 

ʧʝʨʝʜ ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʀʉ ʩʪʘʣʠ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ, 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʜʦʚʣʝʪʚʦʨʝʥʠʝ ʨʘʩʪʫʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʭʨʘʥʠʣʠʱʘʤ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʪʫ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʜʠʩʪʨʠʙʫʪʠʚʘʭ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ 

ʠʥʩʪʨʫʤʝʥʪʘʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ, 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʦʩʣʝʜʥʠʭ ʚʝʨʩʠʷʭ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
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1.1.4 ʀʥʢʨʝʤʝʥʪʘʣʴʥʳʡ ʧʦʜʭʦʜ 

ʇʝʨʚʳʝ ʦʧʳʪʳ ʚʥʝʜʨʝʥʠʷ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ ʫʢʣʘʜʳʚʘʣʠʩʴ ʚ ʢʦʥʮʝʧʮʠʶ 

çparalysis by over analysisè (ʧʨʠʤʝʨʥʦ çʙʦʣʴʰʝ ʧʨʦʩʪʦʷ, ʯʝʤ ʘʥʘʣʠʟʘè). ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʩʠʩʪʝʤʳ, ʘ ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʙʠʟʥʝʩ-ʪʨʝʙʦʚʘʥʠʡ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʂʍɼ 

ʯʘʩʪʦ ʜʣʠʣʦʩʴ ʙʦʣʝʝ 12 ʤʝʩʷʮʝʚ ʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʣ ʙʝʟ ʫʯʝʪʘ 

ʪʨʝʙʦʚʘʥʠʡ ʙʠʟʥʝʩʘ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʂʍɼ ʧʨʠʤʝʥʷʣʩʷ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ 

ʥʘʟʳʚʘʝʪʩʷ çʚʦʜʦʧʘʜè; ʦʥ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʠʢʩʘʮʠʶ ʚʥʠʤʘʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʘ ʥʘ 

ʧʝʨʝʯʥʝ ʨʘʙʦʪ (ʧʨʦʮʝʜʫʨ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʟʘʪʨʘʯʠʚʘʝʤʳʝ 

ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʚʪʦʨʠʯʥʳʤʠ ʠ ʠʟʤʝʥʷʝʤʳʤʠ. 

ʉʭʝʤʘʪʠʯʥʦ, ʢʦʥʮʝʧʮʠʷ ʧʦʜʭʦʜʘ çʚʦʜʦʧʘʜè ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.7. 

ɿʘʪʷʥʫʪʳʝ ʚʦ ʚʨʝʤʝʥʠ ʧʣʘʥʳ ʧʨʦʝʢʪʘ, ʟʘʜʝʨʞʢʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʚʥʠʤʘʥʠʷ 

ʢ ʙʠʟʥʝʩʫ ʯʘʩʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʦʪʢʘʟʫ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠ  ʁ ʥʝʟʘʚʠʩʠʤʳʭ ʚʠʪʨʠʥ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʥʠ ʁʚʠʪʨʠʥ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮʘʭ. ʊʘʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʙʳʣʦ ʚʳʟʚʘʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʝʰʝʥʠʷ ʪʝʢʫʱʠʭ ʧʨʦʙʣʝʤ ʢʦʤʧʘʥʠʠ. 

ɺ ʩʚʝʪʝ ʵʪʠʭ ʧʨʦʙʣʝʤ, ʤʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʧʦʜʭʦʜʘ 

çʚʦʜʦʧʘʜè ʠ ʧʝʨʝʰʣʠ ʢ ʛʠʙʢʦʤʫ ʧʦʵʪʘʧʥʦʤʫ (ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʤʫ) ʧʦʜʭʦʜʫ. 

ʀʥʢʨʝʤʝʥʪʘʣʴʥʳʡ ʧʦʜʭʦʜ ʫʯʠʪʳʚʘʝʪ ʪʝʩʥʳʝ ʩʚʷʟʠ ʀʊ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ ʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʙʠʟʥʝʩʘ. 

 
ʈʠʩʫʥʦʢ 1.7 ï ʇʦʜʭʦʜ çʚʦʜʦʧʘʜè 
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ɺʨʝʤʝʥʥʳʝ ʨʘʤʢʠ 120 ʜʥʝʡ ʠʣʠ ʤʝʥʝʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʠ ʦʮʝʥʢʠ 

ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʜʦʩʪʠʞʝʥʠʠ ʙʠʟʥʝʩ-ʮʝʣʝʡ ʩʪʘʣʠ ʦʙʳʯʥʳʤ ʷʚʣʝʥʠʝʤ ʚʦ 

ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʅʘ ʨʠʩ. 1.8 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʨʘʤʢʘʤʠ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʜʦʩʪʫʧʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ. 

 
ʈʠʩʫʥʦʢ 1.8 ï ʀʥʢʨʝʤʝʥʪʘʣʴʥʳʡ ʧʦʜʭʦʜ 

 

ʍʦʪʷ ʥʘ ʨʠʩ. 1.8 ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʧʝʨʝʤʝʥʥʳʡ ʦʙʲʝʤ ʨʘʙʦʪ, ʨʝʘʣʴʥʳʡ 

ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, 

ʢʦʨʨʝʣʠʨʫʶʱʝʛʦ ʩ ʙʠʟʥʝʩ-ʮʝʣ̫ʤʠ ʢʦʤʧʘʥʠʠ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʧʨʦʮʝʩʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʨʘʢʪʠʢʝ, ʧʨʠʤʝʥʷʝʤʘʷ ʤʝʪʦʜʠʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʝʜʠʥʩʪʚʦ ʧʦʰʘʛʦʚʦʛʦ ʧʦʜʭʦʜʘ ʠ 

ʧʦʜʭʦʜʘ çʚʦʜʦʧʘʜè. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʰʝʥʠʷ ʧʦʚʪʦʨʥʦ 

ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʦʮʝʥʢʘ ʂʍɼ ʠ 

ʟʘʚʠʩʠʤʳʭ ʚʠʪʨʠʥ ʜʘʥʥʳʭ ʩ ʚʩʝ ʙʦʣʝʝ ʫʤʝʥʴʰʘʶʱʠʤʩʷ ʰʘʛʦʤ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʀʊ-ʧʨʦʝʢʪ ʠ ʨʘʟʨʘʙʦʪʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ, ʪʘʢ ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʝʱʘʶʪʩʷ ʦʪ ʙʠʟʥʝʩ-ʦʞʠʜʘʥʠʡ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʘ ʯʝʨʝʟ ʨʝʛʫʣʷʨʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʠ ʦʪʨʘʞʘʪʴ 

ʣʶʙʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʅʝʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʠ ʚʳʙʠʨʘʶʪ ʩʪʨʘʪʝʛʠʶ ʧʨʠ ʢʦʪʦʨʦʡ ʙʠʟʥʝʩ-

ʘʥʘʣʠʪʠʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʰʪʘʪʝ ʢʦʤʧʘʥʠʠ ʠ ʥʝʧʨʝʨʳʚʥʦ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʤʦʥʠʪʦʨʠʥʛ ʙʠʟʥʝʩ-ʪʨʝʙʦʚʘʥʠʡ. ɼʨʫʛʠʝ ʢʦʤʧʘʥʠʠ ʦʙʨʘʱʘʶʪʩʷ ʢ ʦʧʳʪʫ 
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ʩʦʟʜʘʥʠʷ ʮʝʥʪʨʦʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʨʘʙʦʪʫ ʙʟʥʝʩ-

ʘʥʘʣʠʪʠʢʦʚ ʠ IT-ʘʨʭʠʪʝʢʪʦʨʦʚ. ɻʠʙʢʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʵʪʠʤʠ 

ʢʘʪʝʛʦʨʠʷʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʤʝʝʪ ʙʦʣʝʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʧʝʭʘ ʙʠʟʥʝʩʘ, 

ʯʝʤ ʚʳʙʨʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʂʍɼ. 

ʋʩʧʝʰʥʳʝ ʧʨʦʝʢʪʳ Big Data, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʦʚʳʝ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʙʠʟʥʝʩʘ, ʯʘʩʪʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ. ɺ 

ʩʦʚʨʝʤʝʥʥʦʡ IT-ʠʥʜʫʩʪʨʠʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʦʙʩʫʞʜʝʥʠʷ ʧʝʨʝʜʦʚʳʭ ʤʝʪʦʜʠʢ ʠ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩʘ. 

 

1.1.5 ʉʪʨʘʪʝʛʠʠ ʨʝʘʣʠʟʘʮʠʠ 

ʈʘʥʝʝ, ʨʝʘʣʠʟʘʮʠʷ ʦʪʜʝʣʴʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʝʢʪ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʊʘʢ ʢʘʢ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ ʥʝ ʙʳʣʠ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ 

ʧʨʦʨʘʙʦʪʘʥʳ, ʪʦ, ʬʘʢʪʠʯʝʩʢʠ, ʤʦʜʝʣʴ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʩ ʥʫʣʷ. 

ʅʝʧʨʝʜʩʢʘʟʫʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʛʨʘʬʠʢ ʥʘʛʨʫʟʢʠ ʧʨʠʚʦʜʠʣʠ ʢ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʩʝʨʚʝʨʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ. ʅʦ ʩʦ ʚʨʝʤʝʥʝʤ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʂʍɼ ʠ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩ ʫʯʝʪʦʤ 

ʧʦʞʝʣʘʥʠʡ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ʇʦʷʚʠʣʠʩʴ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʤʦʜʝʣʝʡ 

ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʦʙʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʘʥʘʣʠʪʠʢʦʚ. ʕʪʠ 

ʤʦʜʝʣʠ ʙʳʣʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʪʦʨʛʦʚʣʷ, ʙʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ) ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ (ʨʘʩʯʝʪ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘʥʘʣʠʟ ʧʨʦʜʘʞ, 

ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʩʪʘʚʦʢ). ʊʘʢʠʝ ʤʦʜʝʣʠ 

ʩʝʛʦʜʥʷ ʜʦʩʪʫʧʥʳ ʦʪ ʧʦʩʪʘʚʱʠʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʠ ʦʪʣʠʯʘʶʪʩʷ ʥʘʣʠʯʠʝʤ ʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʘ 

ʠʥʦʛʜʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʬʠʟʠʯʝʩʢʫʶ ʩʭʝʤʫ. ʆʥʠ ʦʭʚʘʪʳʚʘʶʪ ʢʣʶʯʝʚʳʝ 

ʦʙʣʘʩʪʠ ʙʠʟʥʝʩʘ ʠ ʩʦʜʝʨʞʘʪ ʪʘʙʣʠʮʳ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʥʘʯʘʣʘ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʪʘʢʞʝ 
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ʩʦʜʝʨʞʘʪ ʩ ETL-ʩʢʨʠʧʪ,r ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ 

ʧʦʧʫʣʷʨʥʳʭ ERP- ʠ CRM-ʠʩʪʦʯʥʠʢʦʚ. ʂʦʥʝʯʥʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ 

ʚʳʥʫʞʜʝʥʳ ʥʘʩʪʨʘʠʚʘʪʴ ʤʦʜʝʣʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʫʥʠʢʘʣʴʥʳʭ 

ʙʠʟʥʝʩ-ʪʨʝʙʦʚʘʥʠʷʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʜʝʣʠ ʚʳʩʪʫʧʘʶʪ ʙʘʟʦʡ ʜʣʷ ʩʣʦʞʥʳʭ 

ʧʨʦʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ ʠ ʨʘʟʚʝʨʪʳʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʵʪʘʧʥʦʛʦ (ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦ) ʧʦʜʭʦʜʘ. 

ʈʘʥʝʝ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʩʝʨʚʝʨʦʚ ʠ ʭʨʘʥʠʣʠʱʘ 

ʜʘʥʥʳʭ ʪʘʢʞʝ ʢʘʢ ʠ ʝʛʦ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʨʦʩʪ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ, ʯʝʤ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʜʦʩʪʫʧʥʦʛʦ ʜʠʩʢʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʦʛʨʘʥʠʯʝʥʠʝ, ʝʩʣʠ ʥʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʝ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʨʝʰʝʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʧʣʘʪʬʦʨʤ, ʣʝʛʢʦ 

ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʣʷ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ ʠ 

ʢʠʦʩʢʦʚ ʜʘʥʥʳʭ ʩʪʘʣʦ ʜʦʚʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʝʥʠʝʤ. ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ 

ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʝʣʷʮʠʦʥʥʳʭ ʉʋɹɼ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʝʨʚʝʨʳ ʠ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ. ʇʦʷʚʣʝʥʠʝ Flash-ʧʘʤʷʪʠ ʚ 

ʩʠʩʪʝʤʘʭ ʭʨʘʥʝʥʠʷ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; ʉʋɹɼ 

ʙʳʣʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʦʚʳʤʠ ʪʠʧʘʤʠ ʥʦʩʠʪʝʣʝʡ. ʇʦʟʜʥʝʝ, ʪʘʢʠʝ 

ʬʘʢʪʦʨʳ ʢʘʢ ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʧʘʤʷʪʠ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʨʦʮʝʩʩʦʨʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʨʘʙʦʪʘʪʴ ʩ ʦʛʨʦʤʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʠ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʙʘʟ ʜʘʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʭʨʘʥʝʥʠʷ ʠ ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ, ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʟʘʧʨʦʩʦʚ ʧʦ ʚʳʙʦʨʢʝ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʧʨʦʩʦʚ. ɺʩʝ ʵʪʠ ʧʦʟʚʦʣʠʣʦ 

ʫʧʨʦʩʪʠʪʴ ʤʝʭʘʥʠʟʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ ʠ ʩʥʠʟʠʪʴ ʩʣʦʞʥʦʩʪʴ ʟʘʜʘʯʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʦʛʨʘʥʠʯʝʥʠʡ, ʧʨʠʩʫʱʠʭ ʩʝʨʚʝʨʘʤ ʠ ʩʠʩʪʝʤʘʤ ʭʨʘʥʝʥʠʷ 

ʙʳʣʠ ʧʨʝʦʜʦʣʝʥʳ, ʥʦ ʥʝʠʟʙʝʞʥʦ ʚʦʟʥʠʢʘʶʪ ʜʨʫʛʠʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʚʳʟʚʘʥʥʳʝ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʨʘʤʢʘʤʠ ʘʧʧʘʨʘʪʥʳʭ ʩʠʩʪʝʤ. ʇʨʠ 



20 

ʵʪʦʤ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʥʝʧʨʝʨʳʚʥʦ ʚʥʝʜʨʷʶʪ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʜʚʠʛʘʶʪ ʨʘʤʢʠ ʦʛʨʘʥʠʯʝʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʜʨʝʥʠʡ Hadoop-ʢʣʘʩʪʝʨʦʚ ʠ ʨʝʰʝʥʠʡ 

ʥʘ ʙʘʟʝ NoSQL ʥʝ ʪʘʢ ʚʝʣʠʢʦ, ʥʦ ʥʝʧʨʝʨʳʚʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʘʢʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʩʝʨʚʝʨʦʚ ʚʳʩʦʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʥʘ ʙʘʟʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʘʢ ʢʘʢ ʮʝʥʥʦʩʪʴ ʧʦʜʦʙʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʙʠʟʥʝʩʘ ʥʝʦʩʧʦʨʠʤʘ, ʪʦ ʚʩʝ 

ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʚʨʝʤʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʠ, ʧʨʦʩʪʦʪʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʩʠʩʪʝʤ NoSQL ʠ Big Data ʙʫʜʝʪ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʠ, ʢʘʢ ʚ ʩʚʦʝ 

ʚʨʝʤʷ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʪʝʭʥʦʣʦʛʠʡ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ. 

 

1.1.6 ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠ ʢʘʢ ʦʥʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʮʝʣʠʢʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʥʘʚʳʢʘʤʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʜʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʙʠʟʥʝʩʘ. ɼʣʷ ʪʝʭ, ʢʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʨʳʥʦʢ ʧʨʝʜʣʘʛʘʝʪ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 

ʧʨʦʩʪʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʦʪʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʜʦ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʀʥʦʛʜʘ ʩʦʚʨʝʤʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʘʢʞʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ çʜʚʠʛʘʪʝʣʠè (engines) ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʠ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ʈʠʩʫʥʦʢ 1.9 ʠʣʣʶʩʪʨʠʨʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʟʤʝʨʘ ʩʦʦʙʱʝʩʪʚʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʛʨʫʧʧʳ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʠʢ ʦʪ ʩʣʦʞʥʦʩʪʠ ʵʪʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

 



21 

 
ʈʠʩʫʥʦʢ 1.9 ï ʈʘʟʤʝʨ ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʩʣʦʞʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ 

 

ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʜʦʥʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʜʦ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ ï 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʦʨʤ ʦʪʯʝʪʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʪʯʝʪʳ ʠʤʝʶʪ 

ʦʛʨʘʥʠʯʝʥʥʫʶ ʛʠʙʢʦʩʪʴ ʚ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫ  ʁʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ, ʥʦ ʦʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʴ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʠ ʰʠʨʦʢʦʤʫ 

ʩʦʦʙʱʝʩʪʚʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʦʪʯʝʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʡ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, ʛʝʥʝʨʠʨʫʝʪ SQL-ʟʘʧʨʦʩʳ ʜʣʷ ʟʘʧʨʦʩʘ ʜʘʥʥʳʭ. ʈʘʟʨʘʙʦʪʯʠʢʠ 

ʯʘʩʪʦ ʩʫʜʷʪ ʦ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʦʩʪʨʦʝʥʠʷ ʦʪʯʝʪʥʦʩʪʠ ʧʦ 

ʷʩʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦ ʣʝʛʢʦʩʪʠ ʠ 

ʛʠʙʢʦʩʪʠ ʧʨʦʮʝʜʫʨ ʛʝʥʝʨʘʮʠʠ, ʧʫʙʣʠʢʘʮʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʯʝʪʦʚ. 

ʅʘʧʨʠʤʝʨ, ʙʦʣʴʰʠʥʩʪʚʦ ʰʘʙʣʦʥʦʚ ʦʪʯʝʪʦʚ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʫʙʣʠʢʘʮʠʶ ʚ 

ʬʦʨʤʘʪʘʭ PDF, DOC, XML  ʠ XLS. 

ʉʧʝʮʠʘʣʴʥʳʝ ʟʘʧʨʦʩ rʠ ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʟʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʫʶ 

ʩʪʝʧʝʥʴ ʛʠʙʢʦʩʪʠ, ʪʘʢ ʢʘʢ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ 

çʯʪʦ, ʝʩʣʠè ʚʦʧʨʦʩʳ ʧʫʪʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʢ ʪʘʙʣʠʮʘʤ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʤʝʪʘʜʘʥʥʳʝ, ʯʪʦʙʳ ʧʝʨʝʚʝʩʪʠ ʠʤʝʥʘ ʪʘʙʣʠʮ ʚ 

ʟʥʘʯʠʤʳʝ ʙʠʟʥʝʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʦʧʠʩʘʥʠ ̫ʜʘʥʥʳʭ. ʃʝʛʢʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʀʉ ʤʦʛʫʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʜʘʥʥʳʤ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʣʝʞʘʱʝʡ ʚ 
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ʦʩʥʦʚʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩʭʝʤʳ. ʂʘʢ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʨʘʥʝʝ, ʩʭʝʤʘ çʟʚʝʟʜʘè ʩ 

ʠʟʤʝʨʝʥʠʷʤʠ ʠ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʭʝʤʘ ʷʚʣʷʶʪʩʷ ʫʜʦʙʥʳʤʠ ʜʣʷ ʥʘʚʠʛʘʮʠʠ. 

ʊʠʧʠʯʥʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʟʘʧʨʦʩʳ, ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʟʘ ʠ 

ʦʪʯʝʪʥʦʩʪʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʢʘʢ Oracle 

Business Intelligence Foundation Suite, SAP Business Objects, IBM Cognos, 

MicroStrategy, Tableau, QlikView, Pentaho ʠ Tibco Jaspersoft. ɹʝʟʫʩʣʦʚʥʦ, 

ʤʥʦʛʠʝ ʤʦʛʫʪ ʩʢʘʟʘʪʴ, ʯʪʦ Microsoft Excel ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʨʘʙʦʪ, ʥʦ ʧʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠʤʝʥʷʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʅʝʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ ʠʤʝʶʪ ʜʝʣʦ ʩ ʦʛʨʦʤʥʳʤʠ 

ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ, ʧʨʠ ʵʪʦʤ ʠʭ ʟʘʜʘʯʘ ï ʚʳʷʚʠʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʠ/ʠʣʠ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʵʪʠʤ 

ʜʘʥʥʳʤ. ʏʠʩʣʦ ʪʘʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ. ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ 

ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʧʨʦʩʪʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʠʟʫʯʘʝʤʳʭ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ 

(ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʠ ʪ.ʜ.) ʜʦ ʩʣʦʞʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʘʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʶʪ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ, 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

ï ʧʨʦʩʪʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʩʫʤʤʠʨʦʚʘʥʠʝ, 

ʩʦʨʪʠʨʦʚʢʘ, ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ, ʧʦʩʪʨʦʝʥʠʝ ʛʠʩʪʦʛʨʘʤʤ; 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʜʠʩʢʨʝʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ; 

ï ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ (ʪʘʢʠʝ ʢʘʢ ʛʘʤʤʘ-ʬʫʥʢʮʠʷ); 

ï ʪʝʩʪʦʚʳʝ ʬʫʥʢʮʠʠ (ʪʘʢʠʝ ʢʘʢ ʭʠ-ʢʚʘʜʨʘʪ, ʧʨʦʩʪʘʷ ʠ ʚʟʚʝʰʝʥʥʘʷ ʢʘʧʧʘ-

ʬʫʥʢʮʠʷ, ʬʫʥʢʮʠʷ ʢʦʨʨʝʣʷʮʠʠ). 

ɸʣʛʦʨʠʪʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ, ʢʘʢʠʝ ʧʝʨʝʤʝʥʥʳʝ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ʊʘʢʠʝ ʤʦʜʝʣʠ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʪʘʤ, ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʪʁ ʩʦʪʥʠ ʧʝʨʝʤʝʥʥʳʭ, 

ʥʦ ʪʦʣʴʢʦ ʜʝʩʷʪʦʢ ʠʣʠ ʤʝʥʴʰʝ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʨʝʟʫʣʴʪʘʪ. 

ɸʣʛʦʨʠʪʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ï ʘʣʛʦʨʠʪʤʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ: ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ 

ʢʘʢʦʤʫ ʠʤʝʥʥʦ ʚʳʭʦʜʥʦʤʫ ʧʦʜʤʥʦʞʝʩʪʚʫ ʧʨʠʥʘʜʣʝʞʘʪ ʠʩʭʦʜʥʳʝ ʵʣʝʤʝʥʪʳ; 

ï ʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ: ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ (ʠ ʯʘʩʪʦ ʩʚʷʟʘʥʳ ʚ ʚʳʚʝʜʝʥʠʝʤ ʮʝʣʳʭ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ); 

ï ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ: ʦʙʫʯʘʝʤʳʝ ʘʙʩʪʨʘʢʪʥʳʝ ʤʦʜʝʣʠ, 

ʩʧʦʩʦʙʥʳʝ ʚʳʧʦʣʥʷʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʧʝʨʘʮʠʡ ʘʥʘʣʠʟʘ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ 

ʦʙʫʯʝʥʠʷ; 

ï ʘʣʛʦʨʠʪʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ: ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʠʩʢʣʶʯʝʥʠʡ ʠʟ ʧʨʘʚʠʣ, ʘʥʦʤʘʣʴʥʳʭ ʩʦʙʳʪʠʡ. 

ʇʦʩʪʘʚʱʠʢʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʧʦʩʪʘʚʢʠ ʇʆ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ: SAS Institute, IBM SPSS, R 

(ʦʪʢʨʳʪʳʡ ʧʨʦʝʢʪ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ), and Oracle Advanced 

Analytics. 

ɺ ʥʘʯʘʣʝ ʵʪʦʛʦ ʚʝʢʘ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʘʩʪʫʱʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʟʫʯʝʥʠʠ ʙʦʣʴʰʠʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ, ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ ʧʦʪʦʢʦʚʳʝ ʜʘʥʥʳʝ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʡ ʩʭʝʤʳ. ʊʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʦʙʨʘʱʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢ ʩʚʦʠʤ ʭʨʘʥʠʣʠʱʘʤ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʧʨʠʤʝʨ Oracle 

Endeca Information Discovery, ʦʥʠ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʦʚʘʥʳ ʥʘ Hadoop. 

ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʜʘʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʛʨʫʞʘʶʪʩʷ ʠʟ OLTP-

ʠʩʪʦʯʥʠʢʦʚ, ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ, NoSQL ʠʣʠ Hadoop. ʊʘʢʠʝ 

ʨʝʰʝʥʠʷ ʢʘʢ Tibco Spotfire, Oracle Big Data Discovery ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʨʘʱʘʪʴʩʷ ʢ Hadoop ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ. ʉʫʱʝʩʪʚʫʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ 

ʢʨʫʛ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 
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ʅʘʧʨʠʤʝʨ, ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʟʘʜʘʯʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʩʝʪʠʪʝʣʷ ʩʘʡʪʘ ʦ 

ʠʥʪʝʨʝʩʫʶʱʠʭ ʝʛʦ ʪʦʚʘʨʘʭ ʚ ʤʦʤʝʥʪ ʧʦʩʝʱʝʥʠʷ ʠʤ ʩʘʡʪʘ, ʠʣʠ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʤʝʥʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ 

ʧʨʦʛʥʦʟʘ ʦ ʝʛʦ ʩʢʦʨʦʤ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ. 

ɼʘʥʥʳʝ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʚʝʙ-ʩʘʡʪʘ ʦʙʳʯʥʦ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʢʘʟʘʥʠʷ ʦʙʳʯʥʦ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʦʙʥʦʚʣʝʥʠʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʘʡʪʦʤ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ. ʉʠʩʪʝʤʘ, ʟʘʪʝʤ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʨʘʥʠʮʫ ʠʣʠ 

ʩʦʦʙʱʝʥʠʝ. ʏʝʤ ʙʦʣʴʰʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʘʡʪ, ʪʝʤ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʚʳʜʘʝʪ ʤʦʜʝʣʴ. ʏʘʩʪʦ ʩʦʚʤʝʩʪʥʦ ʩ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʘʡʪʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʜʩʠʩʪʝʤʘ ʦʪʯʝʪʦʚ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ. ɼʨʫʛʠʝ ʟʘʜʘʯʠ, ʪʘʢʠʝ ʢʘʢ ʧʨʝʜʩʢʘʟʘʥʠʝ ʦʪʢʘʟʦʚ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴ ʥʝʤʝʜʣʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʙʝʟ ʛʣʫʙʦʢʦʛʦ 

ʘʥʘʣʠʟʘ.  

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʘʚʠʣʘʭ, ʠʜʠ ʩʠʩʪʝʤʳ, 

ʫʧʨʘʚʣʷʝʤʳʝ ʩʦʙʳʪʠʷʤʠ, ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʧʨʠʥʷʪʠʝ ʤʝʨ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʩʣʦʚʥʦʛʦ ʩʦʙʳʪʠʷ. ʆʥʠ ʯʘʩʪʦ 

ʨʘʟʚʝʨʪʳʚʘʶʪʩʷ ʚ IoT-ʨʝʰʝʥʠʷʭ, ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʜʝʡʩʪʚʠʝ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ. 

 

1.2 ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ 

 

ʀʟʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʙʠʟʥʝʩʘ ʢ ʨʘʙʦʯʝʡ ʥʘʛʨʫʟʢʝ ʧʨʦʚʦʮʠʨʫʶʪ 

ʧʦʷʚʣʝʥʠʝ ʥʦʚʭr ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʚʣʝʢʫʪ ʨʘʟʚʠʪʠʝ 

ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʭr ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʩʪʦʷʥʥʦʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʨʝʣʷʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʤʦʜʝʣʠ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʝ ʚʳʩʦʢʠʤʠ ʥʘʢʣʘʜʥʳʤʠ 

ʨʘʩʭʦʜʘʤʠ ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮ. ʕʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʷʚʣʝʥʠʶ ʙʘʟ ʜʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʧʦʜʭʦʜʘ NoSQL ʠ Hadoop. 
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ʊʘʢ ʩʦʚʧʘʣʦ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʷʚʠʣʠʩʴ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ 

ʥʘʙʠʨʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʨʝʰʝʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʝʨʝʣʷʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ. ɺ ʤʦʜʝʣʠ ʩ 

ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠ ʦʪʜʝʣʴʥʳʝ ʣʠʮʘ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ 

ʠʩʭʦʜʥʦʤʫ ʢʦʜʫ ʠ ʵʪʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʙʥʦʚʣʝʥʠʷ ʠ ʫʪʠʣʠʪʳ, 

ʜʦʩʪʫʧʥʳʝ ʚʩʝʤ. ʀʩʭʦʜʥʳʡ ʢʦʜ ʜʣʷ ʙʘʟ ʜʘʥʥʳʭ NoSQL ʤʦʞʝʪ ʙʳʪʴ 

ʣʠʮʝʥʟʠʨʦʚʘʥ Apache Software Foundation ʠ GNU. ʃʠʮʝʥʟʠʠ Hadoop ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʦʪ Apache. ʇʦʩʢʦʣʴʢʫ ʥʦʚʳʝ ʬʫʥʢʮʠʠ ʚʩʪʨʦʝʥʳ ʚ ʥʦʚʳʭ 

ʚʝʨʩʠʷʭ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʛʫʪ ʚʳʙʠʨʘʪʴ, ʯʪʦ ʚʢʣʶʯʘʪʴ ʚ ʠʭ ʩʦʙʩʪʚʝʥʥʳʝ ʜʠʩʪʨʠʙʫʪʠʚ.r 

ʍʦʪʷ ʜʠʩʪʨʠʙʫʪʠʚʳ ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʙʝʩʧʣʘʪʥʦ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʦʥʠ ʤʦʛʫʪ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʩʪʘʪʴ ʧʨʠʙʳʣʴʥʳʤ ʠ ʫʩʧʝʰʥʳʤ ʢʦʤʧʘʥʠʷʤʠ, 

ʧʦʣʫʯʘʷ ʜʦʭʦʜʳ ʟʘ ʩʯʝʪ ʧʦʜʧʠʩʢʠ (ʚʢʣʶʯʘʷ ʧʦʜʜʝʨʞʢʫ), ʘ ʪʘʢʞʝ ʧʫʪʝʤ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʟʘ ʦʪʜʝʣʴʥʫʶ ʧʣʘʪʫ 

 

1.2.1 ɹʘʟʳ ʜʘʥʥʳʭ NoSQL 

ʇʦʷʚʣʝʥʠʝ ʪʝʨʤʠʥ rçNoSQLè ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʥʮʫ 1990-ʭ ʛʦʜʦʚ, ʦʥ 

ʧʨʝʜʥʘʟʥʘʯʘʣʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʥʝʨʝʣʷʮʠʦʥʥʳʭ ʉʋɹɼ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʩʪʨʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʠ 

ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʦʛʨʦʤʥʳʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ʆʪʩʫʪʩʪʚʠʝ ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ 

ʨʝʣʷʮʠʦʥʥʳʭ ʉʋɹɼ ʩʪʘʣʦ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʠʥʪʝʨʥʝʪ-ʧʨʠʣʦʞʝʥʠʡ 

(ʪʘʢʠʭ ʢʘʢ ʪʦʨʛʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ), ʛʜʝ ʚʳʩʦʢʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʙʥʦʚʣʝʥʠ ̫ʷʚʣʷʣʘʩʴ ʢʨʠʪʠʯʝʩʢʦʡ. 

ʅʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʙʘʟʳ ʜʘʥʥʳʭ NoSQL ʥʝ ʧʦʜʜʝʨʞʠʚʘʣʠ ʷʟʳʢ 

SQL, ʦʧʨʘʚʜʳʚʘʷ ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʢʣʘʩʩʘ. ʅʦ ʧʦʟʜʥʝʝ ʧʦʜʜʝʨʞʢʘ SQL ʙʳʣʘ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦ ʤʥʦʛʠʭ NoSQL-ʙʘʟʘʭ ʜʘʥʥʳʭ. ʅʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ NoSQL-ʙʘʟʘʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʩʚʦʡʩʪʚʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʨʝʣʷʮʠʦʥʥʳʭ ʉʋɹɼ: ʘʪʦʤʘʨʥʦʩʪʴ, ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ, ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ ʠ 
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ʜʦʣʛʦʚʝʯʥʦʩʪʴ (ʩʚʦʡʩʪʚʘ ACID). ʅʦ ʧʦʜʜʝʨʞʢʘ ʧʦʜʦʙʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʥʝ 

ʧʨʝʩʣʝʜʫʝʪʩʷ ʚ NoSQL-ʨʝʰʝʥʠʷʭ, ʪʘʢ ʢʘʢ ʚʣʝʯʝʪ ʚʳʩʦʢʠʝ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ 

ʠ ʩʚʦʜʠʪ ʥʘ ʥʝʪ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦ ʤʥʦʛʠʭ NoSQL-

ʙʘʟʘʭ ʜʘʥʥʳʭ ʟʘʷʚʣʝʥʘ ʧʦʜʜʝʨʞʢʘ ʥʝʢʦʪʦʨʳʭ ʠʟ ACID-ʩʚʦʡʩʪʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʦʚʳʝ ʩʠʩʪʝʤʳ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʟʘʤʝʥʳ ʜʣʷ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, OLTP ʠʣʠ ʩʠʩʪʝʤ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ 

ʩʦʝʜʠʥʝʥʠʷ ʤʥʦʛʠʭ ʪʠʧʦʚ ʜʘʥʥʳʭ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʠʟʤʝʨʝʥʠʷʤ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʙʘʟ ʜʘʥʥʳʭ NoSQL. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʩʣʝʜʫʶʱʠʝ: 

1. ʇʘʨʳ ʢʣʶʯ/ʟʥʘʯʝʥʠʝ: ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʧʝʨʠʨʫʶʪ ʧʘʨʘʤʠ 

çʢʣʶʯ-ʟʥʘʯʝʥʠʝè ʠʣʠ çʢʣʶʯ-ʥʘʙʦʨ ʟʥʘʯʝʥʠʡè, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʝʛʢʦʚʝʩʥʳʭ ʦʧʝʨʘʮʠʡ, ʠʟʤʝʥʷʝʤʳʤ ʯʠʩʣʦʤ ʟʥʘʯʝʥʠʡ, 

ʧʨʠʚʷʟʘʥʥʳʭ ʢ ʦʜʥʦʤʫ ʢʣʶʯʫ. 

2. ʆʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʦʣʙʮʦʚ (ʩʝʤʝʡʩʪʚʘ ʩʪʦʣʙʮʦʚ): 

ɹʘʟʳ ʜʘʥʥʳʭ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʘʨʘʭ çʢʣʶʯ-ʟʥʘʯʝʥʠʝè ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ 

ʚʠʜʝ ʜʚʫʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ, ʧʦʚʝʜʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʣʠʟʢʦ ʢ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʘʙʣʠʮʝ. 

3. ɼʦʢʫʤʝʥʪʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ: ʪʝʭʥʦʣʦʛʠʷ ʙʣʠʟʢʘʷ ʢ ʩʪʦʣʙʮʦʚʦʡ 

ʘʨʭʠʪʝʢʪʫʨʝ, ʥʦ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ ʦʪʜʝʣʴʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʧʨʠ ʵʪʦʤ ʜʦʧʫʩʢʘʶʱʠʭ ʧʨʦʠʟʚʦʣʴʥʫʶ ʚʣʦʞʝʥʥʦʩʪʴ, 

ʧʨʦʠʟʚʦʣʴʥʫʶ ʩʪʨʫʢʪʫʨʥʫʶ ʩʣʦʞʥʦʩʪʴ. 

4. ɻʨʘʬʦʚʳʝ: ʙʘʟʳ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʱʠʝ ʪʝʨʤʠʥʦʣʦʛʠʶ ʫʟʣʦʚ ʠ ʩʚʷʟʝʡ. 

ʉʚʦʡʩʪʚʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʙʘʟ ʜʘʥʥʳʭ NoSQL 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʝʭʘʥʠʟʤʘ ʰʘʨʜʠʥʛʘ (sharding). ʐʘʨʜʠʥʛ ï ʵʪʦ 

ʤʝʭʘʥʠʟʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʝʟʘʚʠʩʠʤʳʤ ʩʝʨʚʝʨʘʤ (ʠʣʠ 

ʫʟʣʘʤ) ʚ ʢʣʘʩʪʝʨʝ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʘʢʦʛʦ ʨʝʰʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪʜʝʣʴʥʦʛʦ ʫʟʣʘ, ʥʦ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʪʝʤ, 

ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʠʟʚʝʜʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ʤʝʞʜʫ ʫʟʣʘʤʠ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʩʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʘʥʥʳʝ ʧʦʤʝʱʝʥʳ ʥʘ ʦʜʠʥ ʫʟʝʣ, ʠ ʚʩʷ 

ʘʢʪʠʚʥʦʩʪʴ ʢʣʘʩʪʝʨʘ ʩʚʷʟʘʥʘ ʩ ʦʙʨʘʱʝʥʠʝʤ ʢ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʘʥʥʳʤ, ʪʦ 

ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʣʦʭʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʥʳʤ. ʄʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʙʘʟ 
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ʜʘʥʥʳʭ NoSQL ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʘʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʰʘʨʜʠʥʛʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʣʫʯʰʝʡ ʙʘʣʘʥʩʠʨʦʚʢʠ ʥʘʛʨʫʟʢʠ ʠ ʫʧʨʦʱʝʥʠʷ 

ʜʦʙʘʚʣʝʥʠʷ/ʫʜʘʣʝʥʠʷ ʫʟʣʦʚ ʢʣʘʩʪʝʨʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ NoSQL-ʙʘʟʳ ʥʝ ʪʘʢ ʥʘʜʝʞʥʳ ʚ ʯʘʩʪʠ ʧʦʜʜʝʨʞʢʠ 

ʚʳʩʦʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʦʥʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʘʣʠʯʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʨʝʧʣʠʢʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ɹɼ ʚ ʩʣʫʯʘʝ ʦʪʢʘʟʘ ʫʟʣʦʚ 

ʢʣʘʩʪʝʨʘ. ʂʦʧʠʠ ʜʘʥʥʳʭ, ʦʙʳʯʥʦ, ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʫʟʣʘʤ ʢʣʘʩʪʝʨʘ, 

ʦʪʣʠʯʥʳʤ ʦʪ ʫʟʣʘ, ʥʘ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʧʝʨʚʠʯʥʳʡ ʙʣʦʢ ʜʘʥʥʳʭ. 

 

ʉʫʱʝʩʪʚʫʶʪ ʜʝʩʷʪʢʠ ʨʘʟʣʠʯʥʳʭ ʙʘʟ ʜʘʥʥʳʭ NoSQL ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ: Apache Cassandra, MongoDB, Amazon DynamoDB, Oracle 

NoSQL Database, IBM Cloudant, Couchbase, Inc., ʠ MarkLogic. ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ 

ʩʧʠʩʦʢ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʵʪʠʭ ʙʘʟ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʩʪʨʦ ʠʟʤʝʥʠʪʴʩʷ, 

ʧʦʥʠʤʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʚʝʨʩʠʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʣʷ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʦʯʝʥʴ ʚʘʞʥʦ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʥʝʢʦʪʦʨʳʝ ʜʦʙʘʚʣʷʶʪ ʚ 

ʧʘʤʷʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʣʴʢʦ ʚ ʠʭ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʚʝʨʩʠʷʭ. 

ʊʘʢ ʢʘʢ ʩʧʠʩʦʢ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʜʦʙʥʳʭ ʉʋɹɼ ʦʯʝʥʴ ʙʳʩʪʨʦ ʤʝʥʷʝʪʩʷ, 

ʧʦʥʠʤʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʢʦʥʢʨʝʪʥʦʡ ʚʝʨʩʠʝʡ, ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʩʠʩʪʝʤʳ. ʅʘʧʨʠʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʉʋɹɼ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ (in-memory), ʥʦ ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʠʭ ʚʝʨʩʠʷʭ. 

 

1.2.2 Hadoop. ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ 

ʈʘʟʣʠʯʥʳʝ ʧʦʪʦʢʦʚʳʝ ʜʘʥʥʳʝ ʩ ʚʝʙ-ʩʘʡʪʦʚ ʚʩʝ ʯʘʱʝ ʚʳʟʳʚʘʝʪ ʧʨʦʙʣʝʤʳ 

ʜʣʷ ʢʦʤʧʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʪʨʝʤʷʱʠʭʩʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʚʦʠʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ. ʊʘʢʠʝ ʧʦʪʦʢʠ ʜʘʥʥʳʭ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʩʪʨʦʝʥʥʳʝ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʠ ʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʜʨʫʛʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʠʤʚʦʣʳ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦʪ ʪʠʧ ʜʘʥʥʳʭ ʥʝ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʨʝʣʷʮʠʦʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ. 

 



28 

ʅʘʜ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʨʘʙʦʪʘʣ ɼʫʛʣʘʩʩ ʂʘʪʪʠʥʛ (Douglass Cutting); ʝʛʦ 

ʨʘʙʦʪʳ ʧʨʠʚʝʣʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʝʱʝ ʚ 2002 ʛ, ʢʦʪʦʨʫʶ ʦʥ ʥʘʟʚʘʣ 

Nutch. ɺ 2003 ʠ 2004 ʛʦʜʘʭ, ʢʦʤʧʘʥʠʷ Google ʦʧʫʙʣʠʢʦʚʘʣʘ ʜʚʝ ʚʘʞʥʳʝ ʩʪʘʪʴʠ, 

ʦʧʠʩʳʚʘʶʱʠʝ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ Google (GFS) ʠ MapReduce. ʇʦʥʷʪʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ ʥʝ ʙʳʣʦ ʥʦʚʳʤ ʚ ʪʦ ʚʨʝʤʷ, ʥʦ ʚ ʜʦʢʫʤʝʥʪʘʭ 

Google ʠʟʣʦʞʝʥʦ ʚʠʜʝʥʠʝ ʪʦʛʦ, ʢʘʢ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʧʦʠʩʢʘ. 

ʂʘʪʪʠʥʛ ʧʦʥʠʤʘʣ ʚʘʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ Google ʠ ʨʝʘʣʠʟʦʚʘʣ 

ʠʟʤʝʥʝʥʠʷ ʩʚʦʝʡ ʩʠʩʪʝʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʷʤʠ ʢʦʤʧʘʥʠʠ. ʊʝʭʥʦʣʦʛʠʷ 

MapReduce ʧʦʟʚʦʣʷʣʘ ʚʳʧʦʣʥʷʪʴ ʨʘʟʜʝʣʝʥʠʝ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʠ ʫʤʝʥʴʰʘʪʴ 

ʦʙʲʝʤʳ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʚ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʧʦʪʦʢʝ. ʌʘʡʣʦʚʘʷ 

ʩʠʩʪʝʤʘ GFS ʦʙʝʩʧʝʯʠʚʘʣʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʠ ʵʪʦ ʩʚʦʡʩʪʚʦ ʷʚʣʷʣʦʩʴ ʦʯʝʥʴ 

ʚʘʞʥʳʤ, ʫʯʠʪʳʚʘʷ ʚʟʨʳʚʥʦʡ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʩʘʡʪʦʚ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ɺ 2006 ʛ. ʢ ʧʨʦʝʢʪʫ ʧʨʠʩʦʝʜʠʥʠʣʘʩʴ ʢʦʤʧʘʥʠʷ Yahoo!, ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ 

ʧʝʨʝʠʤʝʥʦʚʘʥʘ, ʪʘʢʞʝ ʙʳʣ ʚʳʙʨʘʥ ʩʠʤʚʦʣ ʪʝʭʥʦʣʦʛʠʠ (ʩʣʦʥ). ʊʘʢ ʧʦʷʚʠʣʩʷ 

Hadoop. ʉ ʵʪʦʛʦ ʛʦʜʘ ʧʨʦʝʢʪ Hadoop ʩʪʘʣ ʧʨʦʝʢʪʦʤ Apache Software 

Foundation. 

 

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʬʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ 

ʨʘʙʦʯʝʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʦʛʨʦʤʥʳʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. 

MapReduce ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ʂʦʛʜʘ 

ʢʦʤʙʠʥʘʮʠʷ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʝʝ ʦʧʠʩʳʚʘʣʠ ʢʘʢ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ (Big Data), ʪʦ ʝʩʪʴ ʧʨʦʙʣʝʤʳ, 

ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʭ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ, 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʬʦʨʤʘʪʘʤʠ ʜʘʥʥʳʭ. ʉʦ 

ʚʨʝʤʝʥʝʤ, ʧʦʥʷʪʠʝ Big Data ʧʨʠʦʙʨʝʣʦ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʤʳʩʣ ï ʪʘʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʙʦʟʥʘʯʘʶʪ ʰʠʨʦʢʠʡ ʢʣʘʩʩ ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʦʭʦʞʠʭ ʟʘʜʘʯ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʢʣʘʩʪʝʨʳ Hadoop ʩʯʠʪʘʶʪʩʷ ʠʜʝʘʣʴʥʳʤ 

ʨʝʰʝʥʠʝʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʳʭ ʩʠʩʪʝʤ. ʅʝʢʦʪʦʨʳʝ ʠʟ 

ʵʪʠʭ ʢʣʘʩʪʝʨʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ETL-
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ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʜʫ 

ʠʩʭʦʜʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʭʨʘʥʠʣʠʱʘʤʠ ʜʘʥʥʳʭ. ɼʨʫʛʠʝ ʢʣʘʩʪʝʨʳ Hadoop 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ R, SAS ʠʣʠ ʩʦʙʩʪʚʝʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʥʘ ʙʘʟʝ Hadoop ʠ ʙʠʙʣʠʦʪʝʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

Mahout. ʉʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠʥʦʛʜʘ ʧʠʰʫʪ ʢʦʜ (ʠʩʧʦʣʴʟʫʷ 

Java, Python, Ruby on Rails ʠ ʜʨʫʛʠʝ ʷʟʳʢʠ) ʠ ʚʩʪʨʘʠʚʘʶʪ ʧʦʜʜʝʨʞʢʫ 

MapReduce ʠʣʠ Mahout ʚ ʵʪʦʪ ʢʦʜ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʜʘʥʥʳʭ. 

ʄʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʨʛʘʥʠʟʫʶʪ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʚ ʢʣʘʩʪʝʨʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ SQL, ʪʘʢʠʭ ʢʘʢ Hive, Impala, ʠʣʠ ʜʨʫʛʠʭ ʧʦʭʦʞʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. 

 

Apache Software Foundation ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʦʱʘʜʢʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ 

ʩʦʟʜʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ Hadoop, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʝʢʪʦʚ. ʂʘʢ ʪʦʣʴʢʦ ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʳʡ ʨʝʣʠʟ, ʨʝʟʫʣʴʪʘʪʳ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ 

ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʚ ʜʠʩʪʨʠʙʫʪʠʚʘʭ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ Cloudera, 

Hortonworks, IBM, MapR ʠ Pivotal. ʉʦʩʪʦʷʥʠʝ ʧʨʦʝʢʪʘ Apache Hadoop 

ʦʪʦʙʨʘʞʘʝʪʩ ̫ʥʘ ʩʘʡʪʝ apache.org. 

ʅʝʢʦʪʦʨʳʝ ʙʘʟʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟ ʦʙʣʘʩʪʠ ʫʧʨʘʚʝʥʠʷ ʜʘʥʥʳʤʠ: 

1. HDFS ï the Hadoop Distributed File System. ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʬʘʡʣʦʚʘʷ 

ʩʠʩʪʝʤʘ Hadoop. 

2. Parquet ï ʩʞʘʪʳʡ ʬʦʨʤʘʪ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʪʦʣʙʮʘ, 

ʜʣʷ ʩʠʩʪʝʤʳ Hadoop. 

3. Sentry ï ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʦʣʷʤʠ, ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ, ʘʚʪʦʨʠʟʘʮʠʝʡ, 

ʜʦʩʪʫʧʦʤ ʢ ʜʘʥʥʳʤ ʠ ʤʝʪʘʜʘʥʥʳʤ, ʭʨʘʥʷʱʠʤʩʷ ʚ ʢʣʘʩʪʝʨʝ Hadoop. 

4. Spark ï ʩʠʩʪʝʤʘ in-memory ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

5. YARN ï ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠ ʨʝʩʫʨʩʘʤʠ ʢʣʘʩʪʝʨʘ Hadoop. 

6. Zookeeper ï ʩʝʨʚʠʩ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ. 
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ɺʘʞʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ Hadoop: 

1. Flume ï ʩʝʨʚʠʩ ʜʣʷ ʩʙʦʨʘ ʠ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚʳʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ 

ʣʦʛʠ ʠ ʜʘʥʥʳʝ ʦ ʩʦʙʳʪʠʷʭ HDFS. 

2. Kafka ï ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʫʙʣʠʢʘʮʠʠ/ʧʦʜʧʠʩʢʠ 

(Pub/sub) ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʦʙʳʪʠʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. 

3. Sqoop ï ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ Hadoop ʠ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ. 

Hadoop ʚʢʣʁʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, API ʠ 

ʫʪʠʣʠʪʳ: 

1. Hive ï ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʢʠ 

ʜʘʥʥʳʭ ʚ SQL-ʩʪʠʣʝ ʠʟ ʭʨʘʥʠʣʠʱʘ Hadoop. 

2. MapReduce ï ʵʪʦ ʧʘʨʘʜʠʛʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ 

ʨʘʥʥʠʭ ʚʝʨʩʠʷʭ Hadoop. ʇʨʝʜʧʦʣʘʛʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʵʪʘʧʘ çmapè (ʬʠʣʴʪʨʘʮʠʷ 

ʠ ʩʦʨʪʠʨʦʚʢʘ) ʠ, ʟʘʪʝʤ, çreduceè (ʘʛʨʝʛʠʨʫʶʱʠʝ ʦʧʝʨʘʮʠʠ) ʥʘʜ ʜʘʥʥʳʤʠ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʤʝʞʜʫ ʫʟʣʘʤʠ ʢʣʘʩʪʝʨʘ. 

3. Oozie ï ʧʣʘʥʠʨʦʚʱʠʢ ʟʘʜʘʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 

ʟʘʜʘʯʘʤʠ Hadoop. 

4. Pig ï ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʷʟʳʢ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ. 

5. Spark GraphX ï API ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʛʨʘʬʦʚ 

ʠ ʢʦʣʣʝʢʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʣʠʷʥʠʝ ʛʨʘʬʦʚ. 

6. Spark MLib  ï ʙʠʙʣʠʦʪʝʢʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʜʣʷ 

Spark. 

7. Spark SQL ï API ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʚ Spark ʚ 

ʢʦʥʪʝʢʩʪʝ Hive. 

8. Spark Streaming ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ API ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ 

Spark. 

9. Solr ï ʧʣʘʪʬʦʨʤʘ ʧʦʣʥʦʪʝʢʩʪʦʚʦʛʦ ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ ʠ ʧʦʠʩʢʘ. 
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ʈʘʟʨʘʙʦʪʯʠʢʠ ʧʨʠʣʦʞʝʥʠʡ Hadoop ʠʥʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʙʘʟʘʤʠ ʜʘʥʥʳʭ NoSQL, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʠʤʠ ʨʝʰʝʥʠʷ. HBase ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʘʟʫ ʜʘʥʥʳʭ NoSQL 

ʥʘ ʦʩʥʦʚʝ ʩʪʦʣʙʮʦʚ, ʨʘʟʚʦʨʘʯʠʚʘʝʤʫʶ ʥʘ HDFS ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʱʫʶ ʜʦʩʪʫʧ ʥʘ 

ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ. ʇʦʜʦʙʥʘʷ ɹɼ ʧʦʣʝʟʥʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʨʘʟʨʷʞʝʥʥʳʭ ʜʘʥʥʳʭ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʦʜʜʝʨʞʢʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʟʘʧʨʦʩʦʚ (ad hoc), HBase ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʦʙʱʘʶʱʠʭ 

ʩʚʦʜʦʢ ʜʘʥʥʳʭ. 

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʣʘʩʪʝʨʘ Hadoop ʥʘ ʩʝʨʚʝʨʘʭ ʠ ʩʠʩʪʝʤʘʭ ʭʨʘʥʝʥʠʷ 

ʪʨʝʙʫʝʪʩ ̫ʥʘʟʥʘʯʠʪ ɹʠʤʝʥʘ ʫʟʣʦʚ: ʫʟʣʦʚ ʜʘʥʥʳʭ ʠ ʫʟʣʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʩʝʨʚʠʩʳ. ʂʦʨʨʝʢʪʥʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʩʣʫʞʙ ʢʣʘʩʪʝʨʘ 

ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʤʥʦʛʠʭ ʧʨʦʙʣʝʤ, ʥʘʧʨʠʤʝʨ, ʦʪʢʘʟʘ ʢʣʘʩʪʝʨʘ Hadoop. 

ɼʘʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʱʠʱʝʥʳ ʪʨʦʡʥʦʡ ʨʝʧʣʠʢʘʮʠʝʡ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, 

ʠʭ ʜʦʩʪʫʧʥʦʩʪʴ ʚ ʩʣʫʯʘʝ ʩʙʦʷ ʫʟʣʘ. 

ɼʦ ʩʠʭ ʧʦʨ ʚʝʜʫʪʩʷ ʜʝʙʘʪʳ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʪʝʨʘ 

Hadoop ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʤʝʩʪʦ ʭʨʘʥʠʣʠʱʘ 

ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʨʝʣʷʮʠʦʥʥʦʡ ʉʋɹɼ. ɺ ʪʘʙʣʠʮʝ 1.1 ʦʙʦʙʱʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʜʦʩʪʦʠʥʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ ʢʘʞʜʦʛʦ ʚʠʜʘ ʩʠʩʪʝʤ. 

 

ʊʘʙʣʠʮʘ 1.1 ïʈʘʟʣʠʯʠʷ ʤʝʞʜʫ Hadoop ʠ ʭʨʘʥʠʣʠʱʘʤʠ ʜʘʥʥʳʭ 

(ʨʝʣʷʮʠʦʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ Hadoop ʍʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ 

ɿʥʘʯʠʤʦʩʪʴ ʜʘʥʥʳʭ ɼʘʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʩʤʝʰʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ 

ʟʥʘʯʠʤʦʩʪʠ ï ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʡ ʦʙʲʝʤ 

ɼʘʥʥʳʝ ʪʦʣʴʢʦ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ï 

ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʠʤʝʝʪ 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʉʭʝʤʘ ʏʘʱʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ 

ʬʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ 

ʏʘʱʝ ʚʩʝʛʦ 3ʅʌ ʠ 

ʛʠʙʨʠʜʥʘʷ ʩʭʝʤʘ 

çʟʚʝʟʜʘè 

ʊʠʧʠʯʥʘʷ ʟʘʛʨʫʟʢʘ ɸʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ETL-

ʦʙʨʘʙʦʪʢʘ 

ʆʪʯʝʪʥʦʩʪʴ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʟʘʧʨʦʩʳ, OLAP 
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ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʜʘʥʥʳʭ 

ʦʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʜʦ ʧʦʪʦʢʦʚʳʭ 

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ 

ʪʠʧʳ ʜʘʥʥʳʭ 

ɼʦʩʪʫʧʥʦʩʪʴ ʈʝʧʣʠʢʘʮʠʷ ʜʘʥʥʳʭ ʧʦ 

ʫʟʣʘʤ ʢʣʘʩʪʝʨʘ 

ɻʘʨʘʥʪʠʨʦʚʘʥʥʘʷ 

ʮʝʣʦʩʪʥʦʩʪʴ 

ɿʘʱʠʱʝʥʥʦʩʪʴ ɸʚʪʦʨʠʟʘʮʠʷ, 

ʰʠʬʨʦʚʘʥʠʝ, ʩʧʠʩʢʠ 

ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ 

ʊʘʢʞʝ ʢʘʢ ʚ Hadoop, ʥʦ 

ʩ ʙʦʣʝʝ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤ 

ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʫʧʘ 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ 

ʩʦʪʥʷʤ ʫʟʣʦʚ ʢʣʘʩʪʝʨʘ, 

ʩʦʪʥʠ ʇʝʪʘʙʘʡʪ ʜʘʥʥʳʭ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʫʟʣʘʤ, 

ʦʙʳʯʥʦ ʩʦʪʥʠ ʊʝʨʘʙʘʡʪ 

ʜʘʥʥʳʭ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʇʝʪʘʙʘʡʪ 

 

1.2.3 ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʨʘʩʪʝʪ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʩʠʩʪʝʤ ʦʪʯʝʪʥʦʩʪʠ ʠ 

ʩʠʩʪʝʤ ʘʥʘʣʠʟʘ ʜʣʷ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʫʩʪʨʦʡʩʪʚ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɼʝʙʘʪʳ ʦ ʧʦʣʴʟʝ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ, 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ, ʥʘʯʘʣʠʩʴ ʩ 1980-ʭ ʛʦʜʦʚ ʚ ʨʘʤʢʘʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʀʥʪʝʨʥʝʪ. ɺ ʥʘʯʘʣʝ XXI  ʚʝʢʘ ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʪʝʦʨʠʡ 

ʦʙ ʦʩʦʙʦʤ ʚʠʜʝ ʤʝʞʤʘʰʠʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (machine-to-machine, M2M), ʘ 

ʪʘʢʞʝ ʦ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʥʦʚʳʤ ʚʠʜʦʤ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʰʫʪʦʢ ʪʠʧʘ çʟʘʛʦʚʦʨʘ ʢʫʭʦʥʥʦʡ ʪʝʭʥʠʢʠè. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʚʩʢʦʨʝ ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʩʣʝʜʩʪʚʠʷ ʨʘʟʚʠʪʠʷ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʟʥʘʯʠʤʳ, ʯʝʤ ʧʨʦʩʪʦ ʧʦʷʚʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ; 

ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʪʝʨʤʠʥ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʣʦʞʠʚʰʝʛʦʩʷ ʧʦʣʦʞʝʥʠʷ ï çʀʥʪʝʨʥʝʪ 

ʚʝʱʝʡè (Internet of Things, IoT). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʱʝ ʜʦ ʧʦʷʚʣʝʥʠʷ ʦʙʱʝʧʨʠʥʷʪʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ, 

ʤʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʟʘʢʣʘʜʳʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʚ ʩʚʦʠʭ ʧʨʦʜʫʢʪʘʭ, ʧʨʝʜʫʩʤʦʪʨʝʚ ʚ 

ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʜʘʪʯʠʢʠ ʠ ʢʦʥʪʨʦʣʣʝʨʳ. 
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ʇʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʣʠʩʴ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ. ʇʦʣʝʟʥʦʩʪʴ ʧʦʜʦʙʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʙʠʟʥʝʩʝ, ʚ ʧʨʦʰʣʦʤ 

ʜʝʩʷʪʠʣʝʪʠʠ, ʥʝ ʙʳʣʘ ʦʮʝʥʝʥʘ ʧʦ ʜʦʩʪʦʠʥʩʪʚʫ, ʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ IoT ʥʝ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʞʝ ʚ 

ʩʣʫʯʘʝ ʤʘʩʩʦʚʦʛʦ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʯʝʨʝʟ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʜʘʪʯʠʢʠ, ʦʥʠ 

ʥʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ, ʠ ʦʯʝʥʴ ʯʘʩʪʦ ʧʨʦʩʪʦ ʠʛʥʦʨʠʨʦʚʘʣʠʩʴ. 

ʅʦ ʪʘʢ ʢʘʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ IT-ʧʨʦʜʫʢʮʠʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʥʳʭ 

ʟʘʪʨʘʪ, ʘ ʩʘʤʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʪʦʚʘʨʳ ʦʙʣʘʜʘʶʪ ʢʦʨʦʪʢʠʤ ʩʨʦʢʦʤ 

ʞʠʟʥʠ (çʤʦʨʘʣʴʥʦʝ ʩʪʘʨʝʥʠʝè), ʪʦ ʠʥʞʝʥʝʨʳ ʟʘʢʣʘʜʳʚʘʣʠ ʚ ʫʩʪʨʦʡʩʪʚʘ 

ʜʘʪʯʠʢʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ. ʊʦ ʝʩʪʴ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ IoT-ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʪ 

ʦʮʝʥʝʥ rʙʠʟʥʝʩʦʤ. ɹʳʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʨʠ ʘʥʘʣʠʟʝ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʧʨʝʜʩʢʘʟʘʥʠʠ ʦʪʢʘʟʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʧʦʜʢʣʶʯʝʥʠʠ ʫʩʣʫʛ, ʧʨʠ ʘʥʘʣʠʟʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʠ 

ʝʱʝ ʩʦʪʥʠ ʧʨʠʤʝʥʝʥʠʡ. 

ʆʯʝʥʴ ʯʘʩʪʦ ʩʧʦʨʷʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʭʦʜʘ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ: ʧʨʦʩʷʪ ʧʨʠʚʝʩʪʠ ʘʨʛʫʤʝʥʪʳ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʭʦʜʘ ʢ Hadoop ʠ ʪʝʭʥʦʣʦʛʠʷʤ Big Data. ʆʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʚ 

ʨʝʘʣʴʥʳʭ ʩʬʝʨʘʭ ʙʠʟʥʝʩʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝ ʤʦʛʫʪ ʦʙʦʡʪʠʩʴ ʙʝʟ ʧʦʜʦʙʥʳʭ 

ʩʠʩʪʝʤ. ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʦʪ ʜʘʪʯʠʢʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʩ IoT-

ʫʩʪʨʦʡʩʪʚ. 

ʈʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʜʘʪʯʠʢʠ ʧʨʠʚʝʣ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ, ʢ ʤʠʥʠʘʪʶʨʠʟʘʮʠʠ ʠ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ 

ʫʩʪʨʦʡʩʪʚ. ʄʠʥʠʘʪʶʨʠʟʘʮʠʷ ʩʚʷʟʘʥʘ ʩʦ ʩʥʠʞʝʥʠʝʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʤʠʣʣʠʘʨʜʳ ʜʘʪʯʠʢʦʚ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʩʝʛʦʜʥʷ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ, ʠ ʵʪʦ ʯʠʩʣʦ, ʢʘʢ ʦʞʠʜʘʝʪʩʷ, ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʚʳʨʘʩʪʝʪ ʜʦ ʩʦʪʥʠ 
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ʤʠʣʣʠʘʨʜʦʚ ʫʩʪʨʦʡʩʪʚ ʢ 2020 ʛ. ʊʘʢʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʦʜʩʪʝʛʠʚʘʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ IoT. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʩʬʝʨʝ IoT. ɹʘʟʳ 

ʜʘʥʥʳʭ NoSQL ʠ ʩʠʩʪʝʤʳ Hadoop ʫʞʝ ʧʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ 

ʷʜʨʘ ʚʝʙ-ʩʘʡʪʦʚ, ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʧʨ., ʥʦ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦʪ 

ʜʘʪʯʠʢʦʚ ʠ ʢʦʥʪʨʦʣʣʝʨʦʚ. 

ʉʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ IoT: ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡ, ʤʦʙʠʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʤʦʥʠʪʦʨʠʥʛ ʟʜʦʨʦʚʴʷ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʦʯʪʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʩʦʪʥʠ 

ʜʨʫʛʠʭ. ʅʘ ʨʠʩ. 1.10 ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥʳ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪ rIoT. 

 
ʈʠʩʫʥʦʢ 1.10 ï ʂʦʤʧʦʥʝʥʪʳ IoT 
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ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʨʘʤʢʘʭ ʧʦʩʦʙʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʙʠʟʥʝʩʘ. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʚʚʦʜʠʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʜʘʥʥʳʭ, 

ʦʙʨʘʙʦʪʢʠ ʩʦʙʳʪʠʡ, ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʣʷ ʜʘʪʯʠʢʦʚ. ʊʨʝʙʫʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʨʝʜʩʪʚʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʢʘʥʘʣʳ ʜʣʷ 

ʩʚʷʟʠ ʜʘʪʯʠʢʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʙʠʣʠʝ ʧʨʦʙʣʝʤ, ʩʘʤʦʡ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ IoT ʠ ʢʦʤʧʘʥʠʡ ʠʭ ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʭ ʠ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ. ʉʨʝʜʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʬʝʨʝ 

IoT, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: Open Internet Consortium (ʘʨʭʠʪʝʢʪʫʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

end-to-end ʜʣʷ IoT), IETF (ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʬʦʨʤʘʪʳ ʧʝʨʝʜʘʯʠ), 

AllSeen Alliance (ʜʣʷ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ), 

IPSO Alliance (ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ), Open Mobile Alliance (ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʦʚ), ʠ Thread Group (ʜʣʷ ʩʝʪʝʡ 

ʠ ʩʠʩʪʝʤ çʫʤʥʳʡ ʜʦʤè). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ Industrial Internet Consortium 

ʧʨʝʜʧʨʠʥʠʤʘʝʪ ʧʦʧʳʪʢʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ ʨʝʰʝʥʠʷ IoT ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. 

ʂʦʤʧʘʥʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʘʥʘʣʠʟʦʤ ʜʘʥʥʳʭ ʚ ʦʙʣʘʩʪʠ IoT, ʧʨʝʜʣʘʛʘʶʪ 

ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʧʨʦʝʢʪʠʨʫʶʪ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʢʦʤʧʣʝʢʩʥʳʝ ʨʝʰʝʥʠʷ. ɼʨʫʛʠʝ ï ʧʨʦʝʢʪʠʨʫʶʪ ʠ ʧʫʙʣʠʢʫʶʪ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʝʥʩʦʨʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ (ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ Java), ʚʳʧʦʣʥʷʶʪ ʧʦʜʜʝʨʞʢʫ ʇʆ, ʘ ʚ 

ʠʪʦʛʝ ʬʦʢʫʩʠʨʫʶʪ ʩʚʦʠ ʫʩʠʣʠʷ ʥʘ ʩʙʦʨʝ ʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ. ʅʦ ʩʫʱʝʩʪʚʫʶʪ 

ʫʯʘʩʪʥʠʢʠ ʨʳʥʢʘ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʚ ʩʬʝʨʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʷ 

ʠʭ ʦʪ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʧʝʨʝʜʘʯʝʡ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 

ʧʦʣʫʯʝʥʠʝʤ ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ. ʄʘʪʝʨʠʘʣ ʧʦʩʦʙʠʷ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʪʨʠ 

ʦʧʠʩʘʥʥʳʭ ʩʮʝʥʘʨʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ NoSQL ʠ ʩʠʩʪʝʤ Hadoop ʜʣʷ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. ʅʦ ʚ ʧʦʩʦʙʠʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ, 
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ʩʚʦʡʩʪʚʝʥʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʩʬʝʨʳ IoT, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʪʘʢʠʝ ʘʩʧʝʢʪʳ ʢʘʢ: 

ʧʝʨʝʜʘʯʘ ʩʦʦʙʱʝʥʠʡ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʧʠʪʘʥʠʝ ʜʘʪʯʠʢʦʚ. 

 

1.3 NoSQL ʠ Big Data 

 

ʊʝʨʤʠʥ çNoSQLè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʩʣʦʚ (çNoè ʠ 

çSQLè), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʪʝʭʥʦʣʦʛʠʠ 

SQL. ʅʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʙʦʣʝʝ ʪʦʯʥʳʤ ʪʝʨʤʠʥʦʤ ʙʳʣ ʙʳ NoRDMS ʠʣʠ 

NoRelational, ʥʦ ʠʟ-ʟʘ ʧʨʦʩʪʦʛʦ ʧʨʦʠʟʥʦʰʝʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʠʤʝʥʥʦ ʪʘʢʦʡ 

ʚʘʨʠʘʥʪ.  

ʉʦ ʚʨʝʤʝʥʝʤ, ʚʦʟʥʠʢʘʣʠ ʧʨʝʜʣʦʞʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ NonRel ʚ 

ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ NoSQL, ʠʣʠ ʚʝʨʩʠʠ ʦ ʨʘʩʰʠʬʨʦʚʢʝ ʘʙʙʨʝʚʠʘʪʫʨʳ 

NoSQL ʢʘʢ çʥʝ ʪʦʣʴʢʦ SQLè. ʂʘʢʠʤ ʙʳ ʥʠ ʙʳʣ ʙʫʢʚʘʣʴʥʳʡ ʩʤʳʩʣ, NoSQL 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʛʦʜʥʷ ʚ ʢʘʯʝʩʪʚʝ ʦʙʦʙʱʘʶʱʝʛʦ ʪʝʨʤʠʥʘ ʜʣʷ ʚʩʝʭ ʙʘʟ ʜʘʥʥʳʭ ʠ 

ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʝ ʨʝʘʣʠʟʫʶʪ ʧʦʧʫʣʷʨʥʳʝ ʠ ʭʦʨʦʰʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʈʉʋɹɼ; ʦʥʠ ʯʘʩʪʦ ʩʚʷʟʘʥʳ ʩ ʙʦʣʴʰʠʤʠ 

ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʷʤʠ. ɺʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ NoSQL ï ɻ ʪʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʨʦʜʫʢʪ ʠ ʥʝ ʝʜʠʥʩʪʚʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. ʕʪʦ 

ʮʝʣʳʡ ʢʣʘʩʩ ʧʨʦʜʫʢʪʦʚ ʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ, ʩʝʤʝʡʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ, ʘ ʠʥʦʛʜʘ 

ʠ ʩʚʷʟʘʥʥrʭ ʤʝʞʜʫ ʩʦʙʦʡ, ʢʦʥʮʝʧʮʠʡ ʭʨʘʥʝʥʠʷ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʤʠ. 

Big Data (ʜʦʩʣʦʚʥʦ çɹʦʣʴʰʠʝ ʜʘʥʥʳʝè) ï ʵʪʦ ʪʝʨʤʠʥ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʥʘʰʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʝ ʦʙʲʝʤʳ 

ʜʘʥʥʳʭ ʚ ʤʠʨʝ. ʂʘʢ ʥʘʟʳʚʘʪʴ ʜʘʥʥʫʶ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, 

ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ, ï ʥʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʏʪʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʵʪʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ 

ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʪʘʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʙʳʣ ʥʝ ʜʦʩʪʫʧʝʥ 

ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ. Big Data ʧʨʠʚʥʦʩʠʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʢʦʥʮʝʧʮʠʠ ʚ 

ʙʠʟʥʝʩ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʩʬʝʨʬ 

ʞʠʟʥʠ. 
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1.3.1 ʀʩʪʦʨʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʨʝʣʷʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ 

ʅʝʨʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʥʝ ̫ ʚʣʷʶʪʩʷ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ʇʦʜʦʙʥʳʝ 

ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʧʦʷʚʠʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʝʨʚʳʤʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʤʘʰʠʥʘʤʠ. 

ʅʝʨʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ 

ʚʨʝʤʝʥʘ ʤʵʡʥʬʨʝʡʤʦʚ ʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʚ ʨʘʤʢʘʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʜʣʷ ʫʟʢʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ, ʥʘʧʨʠʤʝʨ ʚ ʩʠʩʪʝʤʘʭ ʭʨʘʥʝʥʠʷ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʥʝ, 

ʥʝʨʝʣʷʮʠʦʥʥʳʝ ʭʨʘʥʠʣʠʱʘ, ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʨʘʤʢʘʭ NoSQL-ʧʦʜʭʦʜʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʠʥʢʘʨʥʘʮʠʶ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪ ʠʟʤʝʥʠʚʰʠʝʩʷ 

ʫʩʣʦʚʠʷ IT-ʠʥʜʫʩʪʨʠʠ ʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ 

ʀʥʪʝʨʥʝʪ-ʧʨʠʣʦʞʝʥʠʡ. ʕʪʠ ʭʨʘʥʠʣʠʱʘ, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ, ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. 

ʅʘʯʠʥʘʷ ʩ Inktomi, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʝʨʚʦ ̫

ʥʘʩʪʦʷʱʘʷ ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ, ʠ ʟʘʢʘʥʯʠʚʘʷ Google, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, 

ʯʪʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʈʉʋɹɼ ʠʤʝʁʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʢʘʩʘʶʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠ,̫ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠ ̫ʠ 

ʩʪʦʠʤʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ. 

ʉʣʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʈʉʋɹɼ ʚ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʚʝʙ-ʩʠʩʪʝʤʘʭ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʝ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʜʣʷ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʧʨʦʛʨʘʤʤ. 

ʈʉʋɹɼ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʯʝʪʢʦʡ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʜʘʥʥʳʝ ʧʣʦʪʥʳʝ ʠ ʦʜʥʦʪʠʧʥʳʝ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ. 

ʈʉʋɹɼ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠʟ ʨʘʩʯʝʪʘ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʜʘʥʥʳʭ ʠʟʚʝʩʪʥʳ 

ʟʘʨʘʥʝʝ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʜʘʥʥʳʭ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳ ʠ 

ʫʩʪʦʡʯʠʚʳ. ʊʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʥʜʝʢʩʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʙʳʩʪʨʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʈʉʋɹɼ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ, ʢʘʢ ʪʦʣʴʢʦ ʵʪʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝ 

ʚʝʨʥʳʤʠ. ʇʨʠ ʧʦʧʳʪʢʝ ʘʜʘʧʪʠʨʦʚʘʪʴ ʈʉʋɹɼ ʠ ʫʩʪʨʘʥʠʪʴ ʫʢʘʟʘʥʥʳʝ 
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ʧʨʦʪʠʚʦʨʝʯʠʷ, ʬʘʢʪʠʯʝʩʢʠ, ʧʦʣʫʯʘʶʪʩʷ ʉʋɹɼ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʧʨʠʥʮʠʧʘʤ 

NoSQL-ʧʦʜʭʦʜʘ. 

ɻʠʙʢʦʩʪʴ NoSQL-ʨʝʰʝʥʠʡ ʠʤʝʝʪ ʩʚʦʶ ʮʝʥʫ. NoSQL ʯʘʩʪʠʯʥʦ ʫʩʪʨʘʥʷʝʪ 

ʧʨʦʙʣʝʤʳ, ʧʨʠʩʫʱʠʝ ʈʉʋɹɼ, ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʦʡ ʨʘʙʦʪʫ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ 

ʨʘʟʨʷʞʝʥʥʳʭ ʜʘʥʥʳʭ, ʥʦ, ʦʜʥʦʚʨʝʤʝʥʥʦ, ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʟʘʢʮʠʡ, ʤʝʭʘʥʠʟʤʦʚ ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ NoSQL-ʨʝʰʝʥʠʡ ʥʝ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ 

ʷʟʳʢʘ SQL, ʠ ʧʦʧʳʪʢʠ ʨʝʘʣʠʟʦʚʘʪʴ ʪʘʢʫʶ ʧʦʜʜʝʨʞʢʫ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʜʦ ʩʠʭ 

ʧʦʨ. 

ʂʦʤʧʘʥʠʷ Google, ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʨʦʜʚʠʥʫʣʘʩʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʦʠʩʢʦʚʦʛʦ ʩʝʨʚʠʩʘ ʠ ʧʨʦʯʠʭ ʧʨʠʣʦʞʝʥʠʡ, 

ʚʢʣʶʯʘʷ Google Maps, Google Earth, Gmail, Google Finance ʠ Google Apps. 

ʇʦʜʭʦʜ Google ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʜʝʣʴʥʦʤ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʷ ʩʪʝʢʘ ʩʝʤʝʡʩʪʚʘ ʧʨʠʣʦʞʝʥʠʡ. Google ʥʘʮʝʣʝʥʘ ʥʘ ʧʦʩʪʨʦʝʥʠʝ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʛʨʦʤʥʦʛʦ ʦʙʲʝʤʘ 

ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʢʦʤʧʘʥʠʷ ʨʘʟʨʘʙʦʪʘʣʘ ʮʝʣʳʡ ʥʘʙʦʨ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ 

ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ, ʭʨʘʥʠʣʠʱʝ ʥʘ ʦʩʥʦʚʝ ʩʝʤʝʡʩʪʚʘ 

ʩʪʦʣʙʮʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʩʨʝʜʫ ʧʘʨʘʣʣʝʣʴʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤ ʥʘ ʦʩʥʦʚʝ ʧʘʨʘʜʠʛʤʳ MapReduce. ʂʦʤʧʘʥʠʝʡ Google 

ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʨʘʙʦʪʳ, ʨʘʟʲʷʩʥʷʶʱʠʝ ʧʨʠʥʮʠʧʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʢʣʶʯʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ [6-9]. 

ɼʘʥʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʚʳʟʚʘʣʠ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʩʦʦʙʱʝʩʪʚʝ open-

source-ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʊʘʢ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʝʨʚʦʡ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʡ 

ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ Lucene, ʨʘʟʚʠʣʠ ʥʝʢʦʪʦʨʳʝ ʠʜʝʠ Google ʚ ʩʚʦʝʡ ʚʝʨʩʠʠ 

ʩʝʨʚʠʩʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʢʦʤʘʥʜʘ Lucene ʨʘʙʦʪʘʣʘ ʚ Yahoo!, ʛʜʝ ʩ ʧʦʤʦʱʴʶ 

ʜʨʫʛʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʦʥʠ ʩʦʟʜʘʣʠ çʧʘʨʘʣʣʝʣʴʥʫʶ ʚʩʝʣʝʥʥʫʶè, ʢʦʪʦʨʘ ̫

ʢʦʧʠʨʦʚʘʣʘ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʪʝʢʘ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʦʪ Google. ʕʪʘ 

ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ï Hadoop, ʚʤʝʩʪʝ ʩʦ ʩʚʦʠʤʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʩʝʨʚʠʩʘʤʠ, ʬʨʝʡʤʚʦʨʢʘʤʠ ʠ ʙʠʙʣʠʦʪʝʢʘʤʠ 

[10]. 
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ʅʝ ʙʫʜʝʤ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ Hadoop, ʥʦ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʘʷ ʚʝʨʩʠʷ ʧʨʦʜʫʢʪʘ ʨʝʘʣʠʟʦʚʳʚʘʣʘ ʧʨʠʥʮʠʧʳ NoSQL. ʅʝ 

ʚʘʞʥʦ ʢʪʦ ʧʨʠʜʫʤʘʣ NoSQL ʠ ʢʦʛʜʘ, ʥʦ ʚʘʞʥʦ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ Hadoop ʩʪʘʣʦ 

ʧʨʠʯʠʥʦʡ ʚʟʨʳʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ, 

ʫʩʧʝʰʥʳʝ ʧʨʦʝʢʪʳ Google ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʚʩʝʤʝʩʪʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʩʠʩʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, Hadoop-ʩʠʩʪʝʤ ʠ NoSQL-

ʨʝʰʝʥʠʡ.  

ʏʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʧʫʙʣʠʢʘʮʠʡ Google, ʷʚʠʚʰʠʭʩʷ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʨʘʟʚʠʪʠʷ 

ʚ ʦʙʣʘʩʪʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʢʦʤʧʘʥʠʷ 

Amazon ʧʨʝʜʩʪʘʚʠʣʘ ʨʝʟʫʣʴʪʘʪ ʩʚʦʠ ʫʩʧʝʰʥʳʝ ʥʘʨʘʙʦʪʢʠ. ɺ 2007 ʛʦʜʫ 

ʢʦʤʧʘʥʠʝʡ Amazon ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʜʝʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʚʳʩʦʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ Dynamo.  

ʇʦʩʣʝ ʫʩʧʝʰʥʦʡ ʘʧʨʦʙʘʮʠʠ NoSQL-ʪʝʭʥʦʣʦʛʠʠ ʛʠʛʘʥʪʘʤʠ IT-

ʠʥʜʫʩʪʨʠʠ ï Google ʠ Amazon, ï ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ ʚ ʜʘʥʥʦʤ 

ʩʝʛʤʝʥʪʝ. ʄʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʧʦʭʦʜʳ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ: ʦʪ ʩʪʘʨʪʘʧʦʚ ʜʦ ʢʨʫʧʥʳʭ 

ʢʦʨʧʦʨʘʮʠʡ. ʊʝʭʥʦʣʦʛʠʠ NoSQL ʩʪʘʣʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ. ʄʝʥʝʝ ʯʝʤ ʟʘ 5 ʣʝʪ, 

NoSQL ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ 

ʜʘʥʥʳʭ ʩʪʘʣʠ ʧʦʧʫʣʷʨʥʳʤʠ ʠ ʫʩʧʝʰʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʳʣʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʤʥʦʛʠʤʠ ʠʟʚʝʩʪʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʚʢʣʶʯʘʷ Facebook, 

Netflix, Yahoo, EBay, Hulu, IBM ʠ ʜʨ. ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʨʘʩʰʠʨʝʥʠʡ ʠ ʩʚʦʙʦʜʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʤʠʨʝ. 

 

1.3.2 ɹʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ Big Data 

ʈʘʩʩʤʦʪʨʠʤ ʚʘʞʥʳʡ ʚʦʧʨʦʩ: ʢʦʛʜʘ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ 

ʷʚʣʷʶʪʩʷ çʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠè? ʆʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʦʛʦ 

ʚʳ ʩʧʨʘʰʠʚʘʝʪʝ ʠ ʢʦʛʜʘ ʚʳ ʟʘʜʘʝʪʝ ʵʪʦʪ ʚʦʧʨʦʩ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʣʶʙʦʡ 

ʥʘʙʦʨ ʜʘʥʥʳʭ ʨʘʟʤʝʨʦʤ ʥʝʩʢʦʣʴʢʦ ʪʝʨʘʙʘʡʪ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ çʙʦʣʴʰʠʝ 

ʜʘʥʥʳʝè. ʆʙʳʯʥʦ ʵʪʦ ʨʘʟʤʝʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʙʦʨ ʜʘʥʥʳʭ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ, 
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ʯʪʦʙʳ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʧʨʝʜʝʣʠʪʴ ʝʛʦ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʫʟʣʘʤ. ʕʪʦ 

ʪʘʢʞʝ ʨʘʟʤʝʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʈʉʋɹɼ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ. 

ɹʘʡʪ ï ʵʪʦ 8 ʙʠʪ. ɺ ʩʠʩʪʝʤʝ ʉʀ ʫʚʝʣʠʯʝʥʠʝ ʧʦʨʷʜʢʘ ʥʘ 3 (ʚ 1000 ʨʘʟ) 

ʜʦʙʘʚʣʷʝʪ ʢ ʝʜʠʥʠʮʝ ʠʟʤʝʨʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʨʠʩʪʘʚʢʫ: 

ʂʠʣʦʙʘʡʪ (ʂɹ), Kilobyte (kB) ï 103 ʙʘʡʪ; 

ʄʝʛʘʙʘʡʪ (ʄɹ), Megabyte (MB) ï 106 ʙʘʡʪ; 

ɻʠʛʘʙʘʡʪ (ɻɹ), Gigabyte (GB) ï 109 ʙʘʡʪ; 

ʊʝʨʘʙʘʡʪ (ʊɹ), Terabyte (TB) ï 1012 ʙʘʡʪ; 

ʇʝʪʘʙʘʡʪ (ʇɹ), Petabyte (PB) ï 1015 ʙʘʡʪ; 

ʕʢʩʘʙʘʡʪ (ʕɹ), Exabyte (EB) ï 1018 ʙʘʡʪ; 

ɿʝʪʪʘʙʘʡʪ (ɿɹ), Zettabyte (ZB) ï 1021 ʙʘʡʪ; 

ʀʦʪʘʙʘʡʪ (ʀɹ), Yottabyte (YB) ï 1024 ʙʘʡʪ. 

ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʜʚʦʠʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʨʷʜʥʦʩʪʠ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʯʠʩʣʦ ʨʘʟ, ʢʨʘʪʥʦʝ 2, ʪʦ ʝʩʪʴ ʫʤʥʦʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 210 

(ʠʣʠ 1 024), ʘ ʥʝ ʥʘ 103 (ʠʣʠ 1 000). ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʚʫʩʤʳʩʣʝʥʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ: 

ʂʠʙʠʙʘʡʪ (ʂʠɹ), Kibibyte (KiB) ï 210 ʙʘʡʪ; 

ʄʝʙʠʙʘʡʪ (ʄʠɹ), Mebibyte (MiB) ï 220 ʙʘʡʪ; 

ɻʠʙʠʙʘʡʪ (ɻʠɹ), Gibibyte (GiB) ï 230 ʙʘʡʪ; 

ʊʝʙʠʙʘʡʪ (ʊʠɹ), Tebibyte (TiB) ï 240 ʙʘʡʪ; 

ʇʝʙʠʙʘʡʪ (ʇʠɹ), Pebibyte (PiB) ï 250 ʙʘʡʪ; 

ʕʢʩʙʠʙʘʡʪ (ʕʠɹ), Exbibyte (EiB) ï 260 ʙʘʡʪ; 

ɿʝʙʠʙʘʡʪ (ɿʠɹ), Zebibyte (ZiB) ï 270 ʙʘʡʪ; 

ʁʦʙʠʙʘʡʪ (ʁʠɹ), Yobibyte (YiB) ï 280 ʙʘʡʪ. 

ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ, ʊʝʨʘʙʘʡʪ ʜʘʥʥʳʭ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ 

ʷʚʣʷʣʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ. ʉʝʛʦʜʥʷ, ʧʦʜʦʙʥʳʡ ʦʙʲʝʤ ʞʝʩʪʢʦʛʦ 

ʜʠʩʢʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠ ʜʘʥʥʳʭ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʙʱʝʜʦʩʪʫʧʝʥ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʦʙʲʝʤ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʫʚʝʣʠʯʠʪʩʷ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʝʨʘʙʘʡʪ. ʉʝʡʯʘʩ ʤʳ 
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ʞʠʚʝʤ ʚ ʵʧʦʭʫ ʚʟʨʳʚʥʦʛʦ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ. ʎʠʬʨʦʚʳʝ 

ʢʘʤʝʨʳ, ʙʣʦʛʠ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʪʚʠʪʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʤʫʟʳʢʘ ʠ 

ʚʠʜʝʦ ï ʦʙʲʝʤ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ ʨʘʩʪʝʪ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ. ʂʘʞʜʳʡ 

ʯʝʣʦʚʝʢ ʧʦʪʨʝʙʣʷʝʪ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʝʥʝʨʘʮʠʠ ʜʘʥʥʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʊʨʫʜʥʦ ʦʮʝʥʠʪʴ ʠʩʪʠʥʥʳʝ ʨʘʟʤʝʨʳ ʥʘʢʦʧʣʝʥʥʳʭ ʠʣʠ ʨʘʟʤʝʨ ʜʘʥʥʳʭ ʚ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʦʮʝʥʢʠ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʦ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ, ʢʦʪʦʨʳʡ ʧʨʝʚʳʰʘʝʪ ʟʝʪʘʙʘʡʪ. 

ʊʘʢ ʢʘʢ ʦʙʲʝʤ ʜʘʥʥʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʷʶʪʩʷ ʚʩʝ ʥʦʚʳʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ, ʪʦ ʚʩʢʦʨʝ ʯʝʣʦʚʝʯʝʩʪʚʫ ʧʨʝʜʩʪʦʠʪ 

ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ: 

1. ʉʣʦʞʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ ʢ 

ʙʦʣʴʰʠʤ ʦʙʲʝʤʘʤ ʜʘʥʥʳʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ 

ʠ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʝʱʝ ʙʦʣʴʰʝ ʫʩʣʦʞʥʷʝʪ ʩʠʪʫʘʮʠʶ. 

2. ʄʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʙʦʣʴʰʠʤʠ ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪ ʚʳʧʦʣʥʝʥʠʷ 

ʤʥʦʞʝʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʈʝʘʣʠʟʘʮʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠ ̫ʚ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʙʦʝʚ ʚ ʧʨʦʮʝʩʩʝ ʪʘʢʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʚ 

ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ.  

3. ʆʜʥʦʡ ʠʟ ʩʣʦʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʭ 

ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʡʩʷ ʩʭʝʤʳ ʠ 

ʤʝʪʘʜʘʥʥʳʭ, ʨʘʙʦʪʘ ʩʦ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʛʝʥʝʨʠʨʫʝʤʳʤʠ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. 

Therefore, the ways and means of storing and retrieving large amounts of data 

need newer approaches beyond our current methods. NoSQL and related big-data 

solutions are a first step forward in that direction. 

 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʦʩʪʦʤ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ 

ʘʧʧʘʨʘʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʩʬʝʨʝ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. 

ʆʙʳʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ: ʦʙʲʝʤ 1 ʊɹ, ʩʢʦʨʦʩʪʴ 

ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ 300 ʄʙʠʪ/ʩ, ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ 7200 ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ. ʉ 

ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʚʩʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʜʠʩʢʘ (1 ʊɹ) 
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ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 55 ʤʠʥʫʪ (ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ ʦʙʱʝʝ ʚʨʝʤʷ 

ʩʯʠʪʳʚʘʥʠʷ ʪʦʣʴʢʦ ʚʳʨʘʩʪʝʪ). ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʢʦʨʦʩʪʴ 

300 ʄʙʠʪ/ʩ ʷʚʣʷʝʪʩʷ ʧʠʢʦʚʦʡ, ʪʝʢʫʱʘʷ ʩʢʦʨʦʩʪʴ ʩʯʠʪʳʚʘʥʠʷ ʤʦʞʝʪ 

ʫʤʝʥʴʰʘʪʴʩʷ ʚ ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 65% ʦʪ ʧʠʢʦʚʦʡ ï ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ HDD. ʊʚʝʨʜʦʪʝʣʴʥʳʝ ʥʘʢʦʧʠʪʝʣʠ 

(SSD) ʷʚʣʷʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʜʣʷ ʚʨʘʱʘʶʱʠʭʩʷ ʥʦʩʠʪʝʣʝʡ. ɺ SSD 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʠʢʨʦʩʭʝʤʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʚʨʘʱʘʶʱʠʭʩʷ 

ʜʠʩʢʦʚ HDD. ʊʘʢʠʝ ʜʠʩʢʠ ʩʦʭʨʘʥʷʪʁ ʜʘʥʥʳʝ ʚ ʵʥʝʨʛʦʟʘʚʠʩʠʤʦʡ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ SSD-ʥʘʢʦʧʠʪʝʣʠ ʙʫʜʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫ  ʁ

ʩʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ ʠ ʫʣʫʯʰʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

(Input/Output operations Per Second, IOPS) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

HDD. ɺ ʢʦʥʮʝ 2009 ʠ ʥʘʯʘʣʝ 2010 ʛʦʜʘ, ʢʦʤʧʘʥʠ ̫Toshiba ʘʥʦʥʩʠʨʦʚʘʣʘ SSD-

ʥʘʢʦʧʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʩʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ ʙʦʣʝʝ ɻʙʠʪ/ʩ. ʅʦ SSD 

ʦʙʣʘʜʘʶʪ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ, ʦʜʠʥ ʠʟ ʥʠʭ ï ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ. ʋʯʠʪʳʚʘʷ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʜʠʩʢʫ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʩʪʘʥʦʚʠʪʩʷ 

ʦʯʝʚʠʜʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ: ʜʦʙʘʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʫ 

ʫʟʣʦʚ ʭʨʘʥʝʥʠʷ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ, ʘ ʥʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʥʘ 

ʝʜʠʥʦʤ ʦʛʨʦʤʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʧʨʦʙʣʝʤʦʡ ʨʦʩʪʘ 

ʦʙʲʝʤʦʚ ʭʨʘʥʠʤʳʭ ʜʘʥʥʳʭ, ʩʦʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

 

1.3.3 ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ 

 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ï ɻ ʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʫʚʝʣʠʯʠʚʘʪʴ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʩʣʫʯʘʝ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʨʝʩʫʨʩʦʚ ʠ ʫʚʝʣʠʯʝʥʠʷ ʥʘʛʨʫʟʢʠ. 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʣʠʙʦ ʧʫʪʝʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʙʦʣʴʰʠʭ ʠ ʤʦʱʥʳʭ ʨʝʩʫʨʩʦʚ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʘʧʧʘʨʘʪʥʳʭ) ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʠʣʠ, ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤ ʚʘʨʠʘʥʪʝ, ʧʦʜʦʙʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʧʦʩʪʨʦʝʥʠʷ ʢʣʘʩʪʝʨʘ ʥʘ ʙʘʟʝ 

ʦʙʳʯʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ (ʢʣʘʩʪʝʨ ʧʨʠ ʵʪʦʤ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʝʜʠʥʘʷ ʕɺʄ). 
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ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʨʝʘʣʠʟʘʮʠʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʨʦʛʠʭ, 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ï ʠʟʚʝʩʪʝʥ ʢʘʢ ʚʝʨʪʠʢʘʣʴʥʦʝ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʧʝʨ-ʕɺʄ ʩ ʤʥʦʛʦʷʜʝʨʥʳʤʠ 

ʧʨʦʮʝʩʩʦʨʘʤʠ ʠ ʙʦʣʴʰʠʤʠ ʜʠʩʢʦʚʳʤʠ ʤʘʩʩʠʚʘʤʠ, ʧʦʜʢʣʶʯʝʥʥʳʤʠ 

ʥʘʧʨʷʤʫʶ, ï ʪʠʧʠʯʥʳʡ ʚʘʨʠʘʥʪ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. ʊʘʢʠʝ 

ʚʘʨʠʘʥʪʳ ʷʚʣʷʶʪʩʷ ʜʦʨʦʛʠʤʠ. ɸʣʴʪʝʨʥʘʪʠʚʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ 

ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʲʝʜʠʥʝʥʠʝ ʥʝʜʦʨʦʛʠʭ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʢʣʘʩʪʝʨ, ʢʦʪʦʨʳʡ 

ʤʘʩʰʪʘʙʠʨʫʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʥʘʛʨʫʟʢʠ ʟʘ ʩʯʝʪ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʕɺʄ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ Big Data ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ 

ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʠ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ ʧʨʠʚʝʣʦ ʢ ʧʦʚʩʝʤʝʩʪʥʦʤʫ 

ʚʥʝʜʨʝʥʠʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʩʠʩʪʝʤ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ 

ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʚ ʢʦʤʧʘʥʠʷʭ Google, Amazon, Facebook, eBay ʠ Yahoo! 

ʟʘʜʝʡʩʪʚʫʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʚʝʨʦʚ (ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʠʥʦʛʜʘ 

ʧʝʨʝʚʘʣʠʚʘʝʪ ʟʘ ʪʳʩʷʯʫ ʠʣʠ ʩʦʪʥʠ ʪʳʩʷʯ). 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʫʟʣʘʤ ʢʣʘʩʪʝʨʘ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʘʨʘʣʣʝʣʴʥʦ. ʇʨʠ ʪʘʢʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʤʦʜʝʣʴ MapReduce, ʚʦʟʤʦʞʥʦ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʠʥ ʠʟ ʥʘʠʣʫʯʰʠʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʣʘʩʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ. 

 

1.4 ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ Big Data 

 

ʇʦʥʷʪʠʝ çʙʦʣʴʰʠʝ ʜʘʥʥʳʝè (Big Data) ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʫʢʘʟʘʥʠʝ ʥʘ 

ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʶʱʠʝʩʷ ʨʘʟʤʝʨ r ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ 

ʘʥʘʣʠʟʘ. ʕʪʦʪ ʪʝʨʤʠʥ ʫʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʥʘ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʛʝʥʝʨʘʮʠʠ 

ʜʘʥʥʳʭ, ʠʭ ʨʘʟʥʦʨʦʜʥʦʩʪʴ. 

ɺʝʣʠʯʠʥʘ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ï ʵʪʦ ʪʦʣʴʢʦ ʦʜʥʦ ʠʟʤʝʨʝʥʠʝ Big Data. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʯʝʣʦʚʝʯʝʩʪʚʦ ʛʝʥʝʨʠʨʫʝʪ ʦʙʲʝʤ ʜʘʥʥʳʭ ʥʝ ʜʦʩʪʫʧʥʳʡ ʜʣʷ 

ʧʨʦʰʣʳʭ ʚʝʢʦʚ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʟʷʪʴ ʦʙʲʝʤ ʜʘʥʥʳʭ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʩ 

ʥʘʯʘʣʘ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʜʦ 2000 ʛ, ʪʦ ʤʳ ʧʦʣʫʯʠʤ ʨʘʟʤʝʨ, 
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ʛʝʥʝʨʠʨʫʝʤʳʡ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʢʘʞʜʳʡ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ. ʌʘʢʪʠʯʝʩʢʠ, ʙʦʣʝʝ 

90% ʜʘʥʥʳʭ ʚ ʤʠʨʝ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʚ ʧʨʦʰʝʜʰʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. 

ʉʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ï ʵʪʦ ʜʨʫʛʦʝ ʚʘʞʥʦʝ ʠʟʤʝʨʝʥʠʝ Big Data. ʉʢʦʨʦʩʪʴ, 

ʩ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢ ʧʨʦʠʟʚʦʜʠʪ ʥʦʚʳʝ ʜʘʥʥʳʝ ʠ ʦʙʤʝʥʠʚʘʝʪʩʷ ʠʤʠ ʦʛʨʦʤʥʘ. 

ʂʘʞʜʫʶ ʤʠʥʫʪʫ ʤʳ ʧʦʩʳʣʘʝʤ ʙʦʣʝʝ 200 ʤʠʣʣʠʦʥʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ, ʧʦʯʪʠ 

2 ʤʠʣʣʠʦʥʘ ʢʣʠʢʦʚ ʚ Facebook, ʦʪʧʨʘʚʣʷʝʤ ʦʢʦʣʦ 300 000 ʪʚʠʪʦʚ ʠ ʟʘʛʨʫʞʘʝʤ 

ʧʦʯʪʠ 200 000 ʬʦʪʦʛʨʘʬʠʡ ʥʘ Facebook, 100 ʯʘʩʦʚ ʚʠʜʝʦ ʥʘ Youtube. 

ʆʜʥʦʚʨʝʤʝʥʥʦ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʙʦʣʝʝ 3,5 ʤʠʣʣʠʦʥʦʚ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ 

ʪʦʣʴʢʦ ʥʘ Google.com, ʚʩʝ ʜʘʥʥʳʝ ʛʝʥʝʨʠʨʫʝʤʳʝ ʩʝʥʩʦʨʘʤʠ, ʵʣʝʢʪʨʦʥʥʳʝ 

ʬʠʥʘʥʩʦʚʳʝ ʪʨʘʥʟʘʢʮʠʠ, ʜʘʥʥʳʝ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ ʠ ʪ.ʜ. 

ʉʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ï ʪʨʝʪʴʷ ʩʦʩʪʘʚʣʷʶʱʘʷ Big Data. ɺ ʧʨʦʰʣʦʤ ʚ 

ʦʩʥʦʚʥʦʤ ʨʘʙʦʪʘʣʠ ʩ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ: ʦʧʨʝʜʝʣʷʣʠ ʩʦʩʪʘʚ 

ʪʘʙʣʠʮ ʠ ʩʣʝʜʠʣʠ ʟʘ ʮʝʣʦʩʪʥʦʩʪʴʶ ʜʘʥʥʳʭ. ʄʝʥʝʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, 

ʪʘʢʠʝ ʢʘʢ ʪʝʢʩʪʦʚʳʝ ʬʘʡʣʳ, ʬʦʪʦʛʨʘʬʠʠ, ʚʠʜʝʦ-ʢʦʥʪʝʥʪ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ, ʙʳʣʠ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʛʥʦʨʠʨʦʚʘʥʳ (ʥʝ ʫʢʣʘʜʳʚʘʣʠʩʴ ʚ ʨʘʤʢʠ ʨʝʣʷʮʠʦʥʥʦʡ 

ʢʦʥʮʝʧʮʠʠ). ʉʝʛʦʜʥʷ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʜʘʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʫʢʦʧʠʩʥʳʡ ʪʝʢʩʪ, ʨʝʯʴ, ʚʢʣʶʯʘʷ 

ʛʦʣʦʩʦʚʳʝ ʠʥʪʦʥʘʮʠʠ, ʘ ʪʘʢʞʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʬʦʪʦʛʨʘʬʠʡ ʠ ʚʠʜʝʦ 

ʢʦʥʪʝʥʪ. 

 

1.4.1 ʇʨʘʚʠʣʘ 5V 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʬʝʥʦʤʝʥʘ Big Data, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ çʧʨʘʚʠʣʦ ʧʷʪʠ Vè 

(5Vôs Rule): ʦʙʲʝʤ (volume), ʩʢʦʨʦʩʪʴ (velocity), ʨʘʟʥʦʨʦʜʥʦʩʪʴ (variety), 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ (veracity) ʠ ʟʥʘʯʠʤʦʩʪʴ (value). 

1. ʆʙʲʝʤ (volume) ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʛʨʦʤʥʳʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ, 

ʛʝʥʝʨʠʨʫʝʤʳʝ ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ. ʇʨʦʩʪʦ ʫʯʠʪʳʚʘʶʪʩʷ: ʚʩʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʧʠʩʴʤʘ, ʩʦʦʙʱʝʥʠʷ ʚ Twitter, ʬʦʪʦʛʨʘʬʠʠ, ʚʠʜʝʦ ʢʣʠʧʳ, ʜʘʥʥʳʝ ʜʘʪʯʠʢʦʚ ʠ ʪ.ʜ. 

ʉʝʡʯʘʩ ʩʯʝʪ ʠʜʝʪ ʥʝ ʥʘ ʪʝʨʘʙʘʡʪʳ, ʘ ʥʘ ʵʢʟʘʙʘʡʪʳ ʠ ʠʦʪʦʙʘʡʪʳ. ʊʦʣʴʢʦ ʥʘ 

Facebook ʤʳ ʦʪʧʨʘʚʣʷʝʤ 10 ʤʣʨʜ ʩʦʦʙʱʝʥʠʡ ʚ ʜʝʥʴ, ʥʘʞʠʤʝʤ ʢʥʦʧʢʫ çLikeè 

4,5 ʤʠʣʣʠʘʨʜʘ ʨʘʟ ʠ ʟʘʛʨʫʞʘʝʤ 350 ʤʣʥ. ʥʦʚʳʭ ʬʦʪʦʛʨʘʬʠʡ ʢʘʞʜʳʡ ʜʝʥʴ. 
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ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʩʣʠʰʢʦʤ ʚʝʣʠʢʠ, 

ʯʪʦʙʳ ʭʨʘʥʠʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ, ʠʩʧʦʣʴʟʫʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʘʟ 

ʜʘʥʥʳʭ. ʉ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ Big Data, ʚʦʟʤʦʞʥʦ ʭʨʘʥʠʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʵʪʠ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ (ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʥʳʭ ʠ ʦʩʥʘʱʝʥʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ). 

2. ʉʢʦʨʦʩʪʴ (velocity) ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʩʦʦʙʱʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ 

ʩʯʠʪʘʥʥʳʝ ʩʝʢʫʥʜʳ, ʩ ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʨʦʠʩʭʦʜʠʪ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʚ 

ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʩ ʙʘʥʢʦʚʩʢʠʤʠ ʢʘʨʪʘʤʠ, ʤʠʣʣʠʩʝʢʫʥʜʳ ʟʘʥʠʤʘʝʪ ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʡ ʚ ʪʦʨʛʦʚʳʭ ʩʠʩʪʝʤʘʭ. ʊʝʭʥʦʣʦʛʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʥʘʤ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʟʘʧʠʩʠ ʠʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. 

3. ʈʘʟʥʦʨʦʜʥʦʩʪʴ (variety)  ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʥʦʪʠʧʥʦʩʪʴ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ. ɺ ʧʨʦʰʣʦʤ ʦʙʨʘʙʦʪʢʘ ʙʳʣʘ ʩʬʦʢʫʩʠʨʦʚʘʥʘ ʥʘ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʨʦʩʪʦ ʫʢʣʘʜʳʚʘʣʠʩʴ ʚ ʢʦʥʮʝʧʮʠʶ 

ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. ʕʪʦ ʪʘʢʠʝ ʜʘʥʥʳʝ ʢʘʢ ʬʠʥʘʥʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

(ʦʙʲʝʤʳ ʧʨʦʜʘʞ ʧʦ ʛʨʫʧʧʘʤ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʨʝʛʠʦʥʝ). ʅʦ 80% ʜʘʥʥʳʭ ʚ ʤʠʨʝ 

ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ, ʠ ʧʦʵʪʦʤʫ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ. ɹʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ 

(ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ), ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʦʙʱʝʥʠʡ, 

ʛʦʣʦʩʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʠʟʦʙʨʘʞʝʥʠʡ, ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ, 

ʚʠʜʝʦ ʠʣʠ ʛʦʣʦʩʦʚʳʭ ʟʘʧʠʩʝʡ. ʇʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

4. ɼʦʩʪʦʚʝʨʥʦʩʪʴ (veracity) ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʜʘʥʥʳʭ ʦʪʨʘʞʘʪʴ 

ʨʝʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʝʣʦʚʝʢʘ ʦ ʵʪʠʭ ʜʘʥʥʳʭ, ʠʣʠ ʩʚʦʡʩʪʚʦ ʜʘʥʥʳʭ 

ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʪʴ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʠʧʦʚ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ, ʢʘʯʝʩʪʚʦ ʠ ʪʦʯʥʦʩʪʴ ʷʚʣʷʶʪʩʷ ʧʣʦʭʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ (ʥʘʧʨʠʤʝʨ, 

ʦʧʝʯʘʪʢʠ ʚ ʩʦʦʙʱʝʥʠʷʭ, ʩʣʝʥʛ, ʧʣʦʭʦʝ ʧʨʦʠʟʥʦʰʝʥʠʝ ʚ ʛʦʣʦʩʦʚʳʭ 
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ʩʦʦʙʱʝʥʠʷʭ), ʥʦ Big Data ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝʡʯʘʩ ʧʦʟʚʦʣʷʝʪ 

ʨʘʙʦʪʘʪʴ ʩ ʪʘʢʠʤʠ ʥʝʢʘʯʝʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. ʆʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ 

ʯʘʩʪʦ ʢʦʤʧʝʥʩʠʨʫʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʘʯʝʩʪʚʦ ʠ ʪʦʯʥʦʩʪʴ. 

5. ɿʥʘʯʠʤʦʩʪʴ (value) ï ʪɻʦ ʝʱʝ ʦʜʠʥ V-ʘʩʧʝʢʪ Big Data ɿʥʘʯʠʤʦʩʪʴ 

ʦʧʨʝʜʝʣʷʝʪ ʮʝʥʥʦʩʪʴ ʜʘʥʥʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʠʭ ʧʦʣʝʟʥʦʩʪʴ. ʊʘʢ ʯʪʦ 

ʤʦʞʥʦ ʩʤʝʣʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʟʥʘʯʠʤʦʩʪʴ ï ʵʪʦ ʩʘʤʦʝ ʚʘʞʥʦʝ ʚ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ. ɺ ʩʬʝʨʝ ʙʠʟʥʝʩʘ ʥʝʧʨʝʨʳʚʥʦ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʧʦʧʳʪʢʠ ʧʦ 

ʤʘʢʩʠʤʫʤʫ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ Big Data. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʚʳʷʩʥʷʝʪʩʷ ʥʘ 

ʧʨʘʢʪʠʢʝ, ʙʠʟʥʝʩ ʤʦʞʝʪ ʧʦʥʝʩʪʠ ʫʙʳʪʢʠ ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ 

Big Data. 

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ Big Data, ʠʟʤʝʥʷʶʪʩʷ, ʜʦʧʦʣʥʷʶʪʩʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ, ʣʝʞʘʱʠʝ ʚ ʠʭ ʦʩʥʦʚʝ. ʅʘʧʨʠʤʝʨ, ʠʥʦʛʜʘ ʛʦʚʦʨʷʪ 

çʧʨʘʚʠʣʝ ʩʝʤʠ Vè (7Vôs rule), ʜʦʙʘʚʣʷʷ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʨʝʥʠʷ Big Data: 

1. ʀʟʤʝʥʯʠʚʦʩʪʴ (variability). ʋʢʘʟʳʚʘʝʪ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʘʥʥʳʝ 

ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʪʩʷ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʛʦʣʦʩʦʚʳʭ ʜʘʥʥʳʭ. ɹʨʘʡʘʥ ʍʦʧʢʠʥʩ (ʛʣʘʚʥʳʡ ʘʥʘʣʠʪʠʢ ʢʦʤʧʘʥʠʠ Forrester) 

ʧʨʠʚʦʜʠʪ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ IBM Watson ʢʘʢ ʷʨʢʠʡ ʧʨʠʤʝʨ ʵʪʦʛʦ ʬʘʢʪʘ. ʇʨʠ 

ʫʯʘʩʪʠʠ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʛʨʝ Jeopardy, ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʫ IBM Watson 

ʧʨʠʰʣʦʩʴ çʛʣʫʙʦʢʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʤʳʩʣ ʦʪʚʝʪʘ ʠ ... ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ 

ʩʤʳʩʣ ʚʦʧʨʦʩʘè. ʉʣʦʚʘ ʥʝ ʠʤʝʶʪ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʠʭ ʩʤʳʩʣ ʤʦʞʝʪ 

ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʪʝʢʩʪʘ. 

2. ɺʠʟʫʘʣʠʟʘʮʠʷ (visualization). ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʪʘʢʦʤ ʚʠʜʝ, 

ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ ʣʝʛʢʦ ʧʦʥʠʤʘʝʤʳʤʠ. 

 

1.4.2 ʇʨʠʤʝʥʝʥʠʝ Big Data 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʢʨʳʚʘʶʪʩʷ ʚʩʝ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Big 

Data. ʈʘʩʩʤʦʪʨʠʤ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʥʘʫʢʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʘʥʘʣʠʟʝ: 
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1. ʇʦʥʠʤʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʦʢʫʧʘʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ. 

ʂʦʤʧʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪ Big Data ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦʙ ʦʧʝʨʘʮʠʷʭ ʢʫʧʣʠ-

ʧʨʦʜʘʞʠ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ (ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʛʝʦʣʦʢʘʮʠʠ ʪ.ʜ.). ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʪʘ ʩʬʝʨʘ Big Data ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʠ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʠʟʫʯʝʥʥʦʡ. Big Data ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʠʚʳʯʝʢ, 

ʧʦʪʨʝʙʥʦʩʪʝʡ, ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ. ʂʦʤʧʘʥʠʠ 

ʩʪʨʝʤʷʪʩʷ ʨʘʩʰʠʨʠʪʴ ʪʨʘʜʠʮʠʦʥʥʦ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʟʘ ʩʯʝʪ 

ʫʯʝʪʘ ʜʘʥʥʳʭ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʚʝʙ-ʙʨʘʫʟʝʨʦʚ, ʘ ʪʘʢʞʝ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʘʥʥʳʭ ʩʝʥʩʦʨʦʚ, ʯʪʦʙʳ ʚʠʜʝʪʴ ʙʦʣʝʝ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʦ ʨʳʥʢʝ. 

ʂʦʥʝʯʥʘʷ ʮʝʣʴ ï ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ 

ʧʨʠʚʝʩʪʠ ʩʠʩʪʝʤʫ ʘʤʝʨʠʢʘʥʩʢʦʡ ʪʦʨʛʦʚʦʡ ʢʦʤʧʘʥʠʠ Target, ʢʦʪʦʨʘʷ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʤʦʞʝʪ ʧʨʝʜʩʢʘʟʘʪʴ ʨʦʞʜʝʥʠʝ ʨʝʙʝʥʢʘ ʫ ʢʘʢʦʛʦ-ʣʠʙʦ ʢʣʠʝʥʪʘ 

ʢʦʤʧʘʥʠʠ (ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʢʫʧʘʪʝʣʷ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ Big Data ʧʦʟʚʦʣʷʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʢʦʤʧʘʥʠʷʤ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʪʪʦʢ ʢʣʠʝʥʪʦʚ. ʂʦʤʧʘʥʠʷ Wal-Mart ʤʦʞʝʪ ʧʨʝʜʩʢʘʟʘʪʴ, ʢʘʢʠʝ 

ʧʨʦʜʫʢʪʳ ʙʫʜʫʪ ʧʨʦʜʘʚʘʪʴʩʷ; ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʠʤʠ ʚʦʜʠʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʠʭ ʢʣʠʝʥʪʳ. ɼʘʞʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʠʟʙʠʨʘʪʝʣʴʥʳʝ ʢʘʤʧʘʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Big Data. ʅʝʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪ, ʧʦʙʝʜʘ ʆʙʘʤʳ ʧʦʩʣʝ 

ʧʨʝʟʠʜʝʥʪʩʢʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʢʘʤʧʘʥʠʠ 2012 ʛʦʜʘ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Big Data. 

2. ʇʦʥʠʤʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʂʦʤʧʘʥʠʠ ʩʪʨʝʤʷʪʩʷ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʧʫʪʝʤ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʤʘʨʰʨʫʪʦʚ 

ʜʦʩʪʘʚʢʠ, ʮʝʧʠ ʧʦʩʪʘʚʦʢ. ʀʩʧʦʣʴʟʫʶʪʩ ̫ʜʘʥʥʳʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʮʠʢʣʦʚ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʙʦʝʚ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʦʟʥʠʯʥʳʝ ʧʨʦʜʘʚʮʳ ʤʦʛʫʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʚʦʠ ʘʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʥʦʟʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʜʘʥʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʚʝʙ-ʘʥʘʣʠʟʘ, 

ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ ʠ ʪ.ʜ. ʆʜʠʥ ʠʟ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʚ ʢʦʪʦʨʦʤ ʥʘʢʘʧʣʠʚʘʶʪʩʷ 

ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ï ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʠʣʠ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʘ 
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ʜʦʩʪʘʚʢʠ. ɺ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʜʘʪʯʠʢʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ 

ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʪʦʚʘʨʦʚ, 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ ʧʫʪʝʤ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. HR ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʪʘʢʞʝ ʫʣʫʯʰʘʶʪʩʷ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ Big Data. 

3. ʇʝʨʩʦʥʘʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʤʘʩʩʦʚʦʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. Big Data ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʢʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʢʫʨʩʦʚ ʣʝʯʝʥʠʝ ʠ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʙʦʣʴʰʠʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ Big Data ʧʦʟʚʦʣʷʝʪ ʜʝʢʦʜʠʨʦʚʘʪʴ ʮʝʣʳʝ ʩʪʨʦʢʠ ɼʅʂ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʠ ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ, 

ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ ʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʰʪʘʤʤʳ ʙʦʣʝʟʥʝʡ. ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ 

ʙʫʜʫʱʝʛʦ ʥʝ ʙʫʜʫʪ ʦʛʨʘʥʠʯʝʥʳ ʤʘʣʳʤʠ ʨʘʟʤʝʨʘʤʠ ʚʳʙʦʨʢʠ, ʥʦ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʦʛʨʦʤʥʳʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ ʩ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʤʠʣʣʠʦʥʘʤ ʣʶʜʝʡ. ʄʝʪʦʜʳ Big Data ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʇʦʩʨʝʜʩʪʚʦʤ ʟʘʧʠʩʠ ʠ ʘʥʘʣʠʟʘ 

ʩʪʝʥʦʛʨʘʤʤʳ ʢʘʞʜʦʛʦ ʫʜʘʨʘ ʩʝʨʜʮʘ ʠ ʜʘʥʥʳʭ ʦ ʜʳʭʘʥʠʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʤʣʘʜʝʥʮʘ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʩʠʩʪʝʤʘ ʩʧʦʩʦʙʥʘ 

ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʠʥʬʝʢʮʠʠ ʟʘ 24 ʯʘʩʘ ʜʦ ʧʦʷʚʣʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʬʠʟʠʯʝʩʢʠʭ 

ʩʠʤʧʪʦʤʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʨʘʯʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʤʝʰʘʪʴʩʷ ʟʘʨʘʥʝʝ, 

ʧʨʝʜʦʪʚʨʘʪʠʚ ʥʝʞʝʣʘʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. ʄʝʪʦʜʳ Big Data ʧʦʟʚʦʣʷʶʪ 

ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʵʧʠʜʝʤʠʠ ʠ ʚʩʧʳʰʝʢʠ ʙʦʣʝʟʥʝʡ. ʀʥʪʝʛʨʘʮʠʷ 

ʜʘʥʥʳʭ ʠʟ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ʧʦʟʚʦʣʷʝʪ 

ʩʣʝʜʠʪʴ ʟʘ ʚʩʧʳʰʢʘʤʠ ʛʨʠʧʧʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʨʦʩʪʦ ʩʣʫʰʘʷ ʠ 

ʘʥʘʣʠʟʠʨʫʷ, ʦ ʯʝʤ ʛʦʚʦʨʷʪ ʠ ʧʠʰʫʪ ʣʶʜʠ. 

4. ʇʝʨʩʦʥʘʣʴʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʧʪʠʤʠʟʘʮʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. Big Data ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʧʦʚʳʰʝʥʠʷ 

ʧʝʨʩʦʥʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʚ ʩʧʦʨʪʝ, ʥʘ ʨʘʙʦʪʝ ʠʣʠ ʜʦʤʘ); ʜʘʥʥʳʝ ʩ 

ʜʘʪʯʠʢʦʚ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʥʦʩʠʤʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʩ 

ʜʘʥʥʳʤʠ ʚʠʜʝʦ-ʘʥʘʣʠʪʠʢʠ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʮʝʣʦʩʪʥʫʶ ʢʘʨʪʠʥʫ, ʚʳʷʚʠʪʴ 
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ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝ 

ʪʦʣʴʢʦ ʚ ʤʘʩʰʪʘʙʘʭ ʢʦʤʧʘʥʠʡ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʪʝʭʥʦʣʦʛʠʠ Big 

Data ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʞʠʟʥʴ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʂʘʞʜʳʡ ʤʦʞʝʪ 

ʠʟʚʣʝʯʴ ʧʦʣʴʟʫ ʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʥʦʩʠʤʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ 

ʩʤʘʨʪ-ʯʘʩʳ ʠʣʠ ʩʤʘʨʪ-ʙʨʘʩʣʝʪʳ. 

5. ɹʝʟʦʧʘʩʥʦʩʪʴ. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʣʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʦʨʛʘʥʘʤʠ ʧʨʘʚʦʧʦʨʷʜʢʘ. ʅʘʧʨʠʤʝʨ, 

ɸʛʝʥʪʩʪʚʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (NSA) ʚ ʉʐɸ ʠʩʧʦʣʴʟʫʝʪ Big Data ʚ 

ʙʦʨʴʙʝ ʩ ʪʝʨʨʦʨʠʟʤʦʤ (ʚʦʟʤʦʞʥʦ, ʧʨʦʩʣʫʰʠʚʘʷ ʠ ʟʘʢʦʥʦʧʦʩʣʫʰʥʳʭ ʛʨʘʞʜʘʥ 

ʧʨʠ ʵʪʦʤ). ʏʘʩʪʦ ʪʝʭʥʦʣʦʛʠʠ Big Data ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʢʠʙʝʨ-

ʘʪʘʢ. ʇʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʠʩʧʦʣʴʟʫʶʪ ʠʥʩʪʨʫʤʝʥʪʳ Big Data ʜʣʷ 

ʧʦʠʩʢʘ ʠ ʧʦʠʤʢʠ ʧʨʝʩʪʫʧʥʠʢʦʚ, ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʧʨʝʩʪʫʧʥʦʩʪʠ. 

ʉʦʪʨʫʜʥʠʢʠ ʢʨʝʜʠʪʥʳʭ ʢʦʤʧʘʥʠʡ, ʘʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ, ʚʳʷʚʣʷʶʪ 

ʤʦʰʝʥʥʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʥʘ ʬʠʥʘʥʩʦʚʳʭ ʨʘʥʢʘʭ. 

6. ʋʣʫʯʰʝʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʛʦʨʦʜʦʚ ʠ ʩʪʨʘʥ. Big Data ʠʩʧʦʣʴʟʫʶʪʩʷ, 

ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʞʠʟʥʠ ʛʦʨʦʜʦʚ ʠ ʩʪʨʘʥ. ʅʘʧʨʠʤʝʨ, Big Data 

ʧʦʟʚʦʣʷʝʪ ʛʦʨʦʜʘʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʦʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʨʘʬʠʢʘ ʥʘ ʦʩʥʦʚʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʜʦʨʦʛ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʜʘʥʥʳʭ ʩʦʮʩʝʪʝʡ ʠ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɺʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʚʝʜʫʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʠʩʪʝʤ ʪʠʧʘ çʫʤʥʳʡ ʜʦʤè. 

7. ʉʧʦʨʪ ʚʳʩʦʢʠʭ ʜʦʩʪʠʞʝʥʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʩʧʦʨʪʘ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪ ʜʦʩʪʠʞʝʥʠʷ Big Data. ʉʫʱʝʩʪʚʫʝʪ ʠʥʩʪʨʫʤʝʥʪ IBM 

SlamTracker ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʝʥʥʠʩʥʳʭ ʪʫʨʥʠʨʦʚ; ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ 

ʚʠʜʝʦ-ʘʥʘʣʠʪʠʢʠ, ʢʦʪʦʨʳʝ ʦʪʩʣʝʞʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʛʨʦʢʘ ʚ 

ʬʫʪʙʦʣ ʠʣʠ ʙʝʡʩʙʦʣ; ʨʘʟʨʘʙʦʪʘʥʳ ʜʘʪʯʠʢʠ ʚ ʩʧʦʨʪʠʚʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʪʘʢʦʤ 

ʢʘʢ ʢʦʨʟʠʥʳ, ʰʘʨ,r ʤʷʯʠ, ʚʦʨʦʪʘ ʠ ʪ.ʜ. ï ʚʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ 

ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ (ʯʝʨʝʟ ʩʤʘʨʪʬʦʥʳ ʠ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ). ʄʥʦʛʠʝ ʵʣʠʪʥʳʝ 

ʢʦʤʘʥʜʳ ʪʘʢʞʝ ʦʪʩʣʝʞʠʚʘʶʪ ʩʧʦʨʪʩʤʝʥʦʚ ʟʘ ʧʨʝʜʝʣʘʤʠ ʙʘʟ ʧʦʜʛʦʪʦʚʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʤʘʨʪ-ʪʝʭʥʦʣʦʛʠʡ: ʨʝʞʠʤʳ ʧʠʪʘʥʠʷ ʠ ʩʥʘ, ʩʦʩʪʦʷʥʠʝ ʚ 

ʩʦʮʩʝʪʷʭ. 
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8. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʜ ʚʣʠʷʥʠʝʤ Big Data ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʠ 

ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ɹʦʣɹ ʦhʡ ʘʜʨʦӢʥʥrʡ ʢʦʣʣʘӢʡʜʝʨ (ɹɸʂ) ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ CERN ï ʩʘʤʳʡ ʤʦʱʥʳʡ ʫʩʢʦʨʠʪʝʣʴ 

ʯʘʩʪʠʮ. ɺ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʨʘʙʦʪʳ ʢʦʣʣʘʡʜʝʨ ʛʝʥʝʨʠʨʫʝʪ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ 

ʜʘʥʥʳʭ. ʎʝʥʪʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ʎʆɼ) CERN ʥʘʩʯʠʪʳʚʘʝʪ 65 000 

ʧʨʦʮʝʩʩʦʨʦʚ ʜʣʷ ʘʥʘʣʠʟʘ 30 ʇʝʪʘʙʘʡʪ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ CERN ʟʘʜʝʡʩʪʚʫʝʪ 

ʢʦʤʧʴʶʪʝʨʳ ʙʦʣʝʝ ʯʝʤ 150 ʎʆɼ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

9. ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ Big Data ʧʦʤʦʛʘʶʪ ʤʘʰʠʥʘʤ ʠ ʫʩʪʨʦʡʩʪʚʘʤ ʩʪʘʥʦʚʷʪʩʷ 

ʫʤʥʝʝ, ʘʚʪʦʥʦʤʥʝʝ. ʅʘʧʨʠʤʝʨ, ʠʥʩʪʨʫʤʝʥʪʳ Google, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʘʚʪʦʥʦʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʤ. ʀʥʩʪʨʫʤʝʥʪʳ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʪʁʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʵʥʝʨʛʦʩʠʩʪʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦʪ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʯʝʪʯʠʢʦʚ. Big Data ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ. Optimizing Machine 

and Device Performance. Big data analytics help machines and devices become 

smarter and more autonomous. 

10. ʌʠʥʘʥʩʦʚʳʝ ʪʦʨʛʦʚʳʝ ʩʠʩʪʝʤʳ. ɿʘʢʣʶʯʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ Big Data ʩʚʷʟʘʥʘ ʩ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ ʧʦʜʭʦʜʦʤ (High-Frequency 

Trading, HFT) ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʨʳʥʦʯʥʳʭ ʪʦʨʛʦʚ. ɸʣʛʦʨʠʪʤʳ 

Big Data ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ ʢʫʧʣʝ/ʧʨʦʜʘʞʝ. ʈʝʰʝʥʠʷ 

ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʟʘ ʜʦʣʠ ʩʝʢʫʥʜʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: ʥʦʚʦʩʪʥʳʭ ʣʝʥʪ, ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. 

ʉʧʠʩʦʢ ʩʬʝʨ ʧʨʠʤʝʥʝʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʯʝʥʥʳʤ, ʦʥ ʧʦʩʪʦʷʥʥʦ 

ʧʦʧʦʣʥʷʝʪʩʷ ʠ ʨʘʩʰʠʨʷʝʪʩʷ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷʦʜʥʠʤ ʠʟ ʧʝʨʝʜʦʚʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ IT. ɼʚʫʤʷ ʛʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʫʩʧʝʭʘ Big Data ʷʚʣʷʶʪʩʷ 

ʧʦʷʚʣʝʥʠʝ ʬʨʝʡʤʚʦʨʢʘ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ Hadoop ʠ ʨʘʟʚʠʪʠʝ 
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ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʠ ʬʘʢʪʦʨʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʤʘʩʩʦʚʦʤʫ ʚʥʝʜʨʝʥʠʶ 

Big Data ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʙʠʟʥʝʩʘ, ʧʨʠʪʦʤ ʩ ʥʠʟʢʠʤʠ ʟʘʪʨʘʪʘʤʠ. Hadoop 

ʷʚʣʷʝʪʩʷ ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ ʚʩʝʭ ʨʝʰʝʥʠʡ ʜʣʷ Big Data. ʍʦʪʷ ʜʨʫʛʠʝ 

ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ MPP ʠ BSP, ʧʦʷʚʠʣʠʩʴ, ʯʪʦʙʳ 

ʩʧʨʘʚʠʪʴʩʷ ʩ ʩʘʤʳʤʠ ʩʣʦʞʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʚʩʝ ʦʥʠ ʟʘʚʠʩʷʪ ʦʪ Hadoop ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ, ʢʦʛʜʘ ʤʘʩʰʪʘʙʳ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʧʨʝʚʳʰʘʶʪ ʩʦʪʥʠ 

ʪʝʨʘʙʘʡʪ. ɻʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʝʘʣʠʟʫʝʤʳʭ ʠʤʠ ʧʨʦʝʢʪʦʚ.  

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʧʦʩʦʙʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʥʷʪʠʝ NoSQL. ʇʨʠʚʦʜʷʪʩʷ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʙʟʦʨ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʩʚʝʱʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ 

NoSQL. ʂʨʦʤʝ ʦʩʥʦʚ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʨʘʩʩʤʦʪʨʝʥʳ ʜʠʩʪʨʠʙʫʪʠʚʳ, ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʝʪʩʷ, ʯʪʦ NoSQL ï ʵʪʦ ʥʝ ʨʝʰʝʥʠʝ ʚʩʝʭ 

ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʠ, ʙʝʟʫʩʣʦʚʥʦ, ʧʦʜʭʦʜʫ ʩʚʦʡʩʪʚʝʥʥʳ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʰʝʥʠʡ NoSQL ʭʦʨʦʰʦ 

ʤʘʩʰʪʘʙʠʨʫʶʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʦʚ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʠ 

ʨʘʙʦʪʘʶʪ ʥʘ ʤʥʦʞʝʩʪʚʝ ʫʟʣʦʚ ʢʣʘʩʪʝʨʘ. ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʥʦʚʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʘʭ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʢʦʣʝʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʠʰʣʦ ʚ NoSQL ʠʟ ʦʙʣʘʩʪʠ 

ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʦʩʦʟʥʘʚʘʷ ʠʟʤʝʥʝʥʠʷ, ʦʪʣʠʯʠʷ ʵʪʠʭ ʧʦʜʭʦʜʦʚ. 

ʈʘʟʨʘʙʦʪʯʠʢ ʜʦʣʞʝʥ ʭʦʨʦʰʦ ʠʟʫʯʠʪʴ NoSQL-ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʞʜʝ ʯʝʤ 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʦʙ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

 

1. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʧʦʷʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ Big Data. 

2. ʆʧʠʰʠʪʝ ʦʙʣʘʩʪʠ ʚ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. 

3. ʏʪʦ ʪʘʢʦʝ ʟʘʚʠʩʠʤʳʝ ʠ ʥʝʟʘʚʠʩʠʤʳʝ ʚʠʪʨʠʥʳ ʜʘʥʥʳʭ? 

4. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʢʣʶʯʝʚʳʝ ʧʨʠʥʮʠʧʳ ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ. 
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5. ʇʦʷʩʥʠʪʝ ʩʦʜʝʨʞʘʥʠʝ ʪʝʨʤʠʥʦʚ: çNoSQLè, çHadoopè, çIoTè, çBig 

Dataè.  

6. ʏʪʦ ʪʘʢʦʝ ʢʦʥʮʝʧʮʠʷ (ʧʨʘʚʠʣʦ) ʧʷʪʠ V? 

7. ʇʝʨʝʯʠʩʣʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ Big Data. 
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ʈɸɿɼɽʃ 2. ʄʆɼɽʃʀ ʀ ʂʆʅʎɽʇʎʀʀ BIG DATA  

 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʩʦʙʠʷ ʙʫʜʝʤ, ʜʣʷ ʫʧʨʦʱʝʥʠʷ, ʩʯʠʪʘʪʴ ʜʘʥʥʳʝ 

çʙʦʣʴʰʠʤʠè ʝʩʣʠ ʦʥʠ ʥʝ ʤʦʛʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ (ʠʣʠ ʧʨʦʩʪʦ ʭʨʘʥʠʪʴʩʷ) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʱʥʦʩʪʠ ʪʦʣʴʢʦ ʦʜʥʦʡ ʕɺʄ ʚ ʨʘʤʢʘʭ ʟʘʜʘʥʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ 

ʦʙ ʫʨʦʚʥʝ ʫʩʣʫʛ (service level agreements, SLA). ʇʦʩʣʝʜʥʷʷ ʯʘʩʪʴ ʵʪʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ. ʄʦʞʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʣʶʙʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʥʘ ʦʜʥʦʡ ʤʘʰʠʥʝ. ɼʘʞʝ ʜʘʥʥʳʝ, ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʝ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʥʘ ʦʜʥʦʤ ʥʦʩʠʪʝʣʝ, ʤʦʛʫʪ ʙʳʪʴ ʩʯʠʪʘʥʳ ʠʟ ʨʘʟʜʝʣʷʝʤʦʛʦ ʭʨʘʥʠʣʠʱʘ, 

ʪʘʢʠʭ ʢʘʢ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ (NAS). ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʧʦʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʦʙʨʘʙʦʪʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʙʫʜʝʪ 

ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʦʡ ʧʨʠʤʝʨ. ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ 

ʩʦʩʪʘʚʣʷʝʪ 200 ɻɹ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʤʳ ʤʦʞʝʤ ʩʯʠʪʳʚʘʪʴ ʦʢʦʣʦ 50 ʄɹ ʚ 

ʩʝʢʫʥʜʫ. ʉ ʫʯʝʪʦʤ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʯʪʝʥʠʷ, ʥʘʤ ʧʦʥʘʜʦʙʠʪʩʷ 2 

ʩʝʢʫʥʜʳ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʯʪʝʥʠʷ 100 ʄɹ ʜʘʥʥʳʭ ʩ ʜʠʩʢʘ, ʠ ʯʪʝʥʠʝ ʚʩʝʡ 

ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ (200 ɻɹ) ʟʘʡʤʝʪ 1 ʯʘʩ. ʊʝʧʝʨʴ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʧʨʦʮʝʩʩ 

ʦʙʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʚʝʨʰʠʪʴ ʚ ʪʝʯʝʥʠʠ 5 ʤʠʥʫʪ. ɽʩʣʠ 200 ɻɹ ʜʘʥʥʳʭ 

ʨʘʩʧʨʝʜʝʣʠʪʴ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʫʟʣʘʤ, ʚʩʝʛʦ ʤʳ ʠʤʝʝʤ ʚ ʥʘʣʠʯʠʠ 100 ʫʟʣʦʚ 

ʠ ʢʘʞʜʳʡ ʫʟʝʣ ʩʧʦʩʦʙʝʥ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʚʦʶ ʧʦʨʮʠʶ ʜʘʥʥʳʭ ʣʦʢʘʣʴʥʦ, ʪʦ ʚʝʩʴ 

ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʟʘʚʝʨʰʝʥʘ ʟʘ 1 ʤʠʥʫʪʫ. 

ʕʪʦʪ ʧʨʦʩʪʦʡ ʧʨʠʤʝʨ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ Big Data ï ʵʪʦ ʢʦʥʪʝʢʩʪʥʦ 

ʟʘʚʠʩʠʤʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʧʨʠʯʝʤ ʢʦʥʪʝʢʩʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʠʟʥʝʩ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ. 

 

2.1 ʊʝʭʥʦʣʦʛʠʠ Big Data 

 

ɼʣʷ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʡ Big Data ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʘʙʦʨ ʦʙʱʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 
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1. ɼʘʥʥʳʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʫʟʣʘʤ 

(ʩʢʦʨʦʩʪʴ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʩʝʪʠ ʚʦ ʤʥʦʛʦ ʨʘʟ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

ʜʠʩʢʘ).  

2. ʇʨʠʣʦʞʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʦ ʫʟʣʘʤ ʠ ʜʦʩʪʘʚʣʷʶʪʩʷ ʢ ʜʘʥʥʳʤ 

ʚʤʝʩʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʬʠʟʠʯʝʩʢʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ) ʜʘʥʥʳʭ. 

3. ʂʘʢ ʤʦʞʥʦ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʣʦʢʘʣʴʥʦ (ʚ 

ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʟʣʘ). 

 4. ɼʠʩʢʠ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʜʦʩʪʫʧʦʤ ʟʘʤʝʥʷʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʜʦʩʪʫʧʦʤ (ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚʦ ʤʥʦʛʦ ʨʘʟ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ 

ʧʦʠʩʢʘ).  

ʎʝʣʴ ʁ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʜʠʛʤ ʤʠʨʘ Big Data ʷʚʣʷʝʪʩʷ 

ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʚʚʦʜʘ/ʚʳʚʦʜʘ (I/O) ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

 

2.1.1 ɼʘʥʥʳʝ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʘʭ 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʙʦʣʴʰʦʡ ʜʘʥʥʳʝ ï ʵʪʦ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ ʦʜʥʦʡ ʤʘʰʠʥʳ. ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ 

ʧʦʧʫʣʷʨʥʦʩʪʠ Big Data ʧʦʩʣʫʞʠʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʩʦʚʦ ʚʳʧʫʩʢʘʝʤʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʆʙʳʯʥʘʷ ʤʘʩʩʦʚʘʷ ʕɺʄ ʨʘʩʧʦʣʘʛʘʝʪ ʜʠʩʢʦʤ 2-4 ʊɹ. 

ʊʘʢ ʢʘʢ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʜʭʦʜ Big Data ʩʚʷʟʘʥ ʩ ʦʙʨʘʙʦʪʢʦʡ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʭ 

ʚʳʙʦʨʦʢ, ʪʦ ʜʘʥʥʳʝ ʙʫʜʫʪ ʨʘʩʧʨʝʜʝʣʝʥʳ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʫʟʣʘʤʠ. ʉʣʝʜʫʝʪ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʠʤʝʪʴ ʚ ʥʘʣʠʯʠʠ ʜʝʩʷʪʢʠ ʪʝʨʘʙʘʡʪ 

ʜʘʥʥʳʭ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʘʭ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʫʟʣʦʚ ʦʙʨʘʙʘʪʳʚʘʶʪ ʥʝʙʦʣʴʰʫʶ ʧʦʨʮʠʶ ʜʘʥʥʳʭ ʣʦʢʘʣʴʥʦ. ʊʘʢ 

ʢʘʢ ʚ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʫʯʘʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ, ʪʦ ʦʩʥʦʚʥʘʷ 

ʪʨʫʜʥʦʩʪʴ ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʫʟʣʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʘʞʝ ʥʘʙʦʨ ʚ 500 

ɻɹ ʙʫʜʝʪ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʫʟʣʘʤ, ʜʘʞʝ ʝʩʣʠ ʦʙʨʘʙʦʪʢʫ ʪʘʢʦʛʦ 

ʥʝʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʩʧʦʩʦʙʥʘ ʨʝʘʣʠʟʦʚʘʪʴ ʦʜʥʘ ʕɺʄ. ʊʘʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʝʩʣʝʜʫʝʪ ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ: 

1. ʂʘʞʜʳʡ ʙʣʦʢ ʜʘʥʥʳʭ ʨʝʧʣʠʮʠʨʫʶʪʩʷ (ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ) ʥʘ ʙʦʣʝʝ ʯʝʤ 

ʦʜʠʥ ʫʟʝʣ (ʬʘʢʪʦʨ ʨʝʧʣʠʢʘʮʠʠ ʚ Hadoop ʧʦ ʫʤʦʣʯʘʥʠʶ ʨʘʚʝʥ 3). ʕʪʦ ʜʝʣʘʝʪ 
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ʩʠʩʪʝʤʫ ʙʦʣʝʝ ʛʠʙʢʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʙʦʷʤ. ʇʨʠ ʩʙʦʝ ʦʜʥʦʛʦ ʫʟʣʘ, ʜʨʫʛʠʝ 

ʫʟʣʳ ʩʦʜʝʨʞʘʪ ʢʦʧʠʠ ʜʘʥʥʳʭ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʩʙʦʡʥʦʤ ʫʟʣʝ. 

2. ɼʣʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʧʨʦʮʝʩʩʝ ʫʯʘʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʫʟʣʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʛʜʘ 50 ɻɹ ʜʘʥʥʳʭ ʩʦʚʤʝʩʪʥʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ 10 ʫʟʣʘʭ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʝʪ ʚʳʯʠʩʣʝʥʠʷ ʥʘ ʩʚʦʝʤ ʣʦʢʘʣʴʥʦʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʫʣʫʯʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ 5-10 ʨʘʟ. ʄʦʞʝʪ 

ʚʦʟʥʠʢʥʫʪʴ ʚʦʧʨʦʩ: ʧʦʯʝʤʫ ʚʩʝ ʜʘʥʥʳʝ ʥʝ ʚ ʩʝʪʝʚʦʡ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ (NFS), 

ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʳʡ ʫʟʝʣ ʤʦʞʝʪ ʯʠʪʘʪʴ ʩʚʦʶ ʯʘʩʪʴ ʜʘʥʥʳʭ? ʆʪʚʝʪ ʚ ʪʦʤ, ʯʪʦ 

ʯʪʝʥʠʝ ʩ ʣʦʢʘʣʴʥʦʛʦ ʜʠʩʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʯʪʝʥʠʝ ʠʟ ʩʝʪʠ. ʉʠʩʪʝʤʳ 

Big Data ʥʘʮʝʣʝʥʳ ʥʘ ʣʦʢʘʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠ,̫ ʧʦʪʦʤʫ ʯʪʦ ʙʠʙʣʠʦʪʝʢʠ 

ʧʨʠʣʦʞʝʥʠʡ ʢʦʧʠʨʫʶʪʩʷ ʥʘ ʢʘʞʜʳʡ ʫʟʝʣ ʢʣʘʩʪʝʨʘ ʧʝʨʝʜ ʟʘʧʫʩʢʦʤ ʟʘʜʘʥʠʷ 

(ʵʢʟʝʤʧʣʷʨ ʧʨʠʣʦʞʝʥʠʷ). ʕʪʠ ʧʨʦʮʝʩʩʳ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʩʣʝʜʫʶʱʝʤ 

ʧʦʜʨʘʟʜʝʣʝ.  

 

2.1.2 ɼʦʩʪʘʚʢʘ ʧʨʠʣʦʞʝʥʠʡ ʢ ʜʘʥʥʳʤ 

ɽʱʝ ʦʜʥʠ ʢʣʶʯʝʚʦʡ ʧʨʠʥʮʠʧ Big Data. ɼʣʷ ʪʝʭ, ʢʪʦ ʭʦʨʦʰʦ ʟʥʘʢʦʤ ʩ 

ʘʨʭʠʪʝʢʪʫʨʦʡ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ Java EE, ʦʯʝʚʠʜʥʳ ʧʨʠʥʮʠʧʳ 

ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɺ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʦ ʥʘ ʫʨʦʚʥʝ 

ʧʨʠʣʦʞʝʥʠʡ; ʜʘʥʥʳʝ ʜʦʩʪʘʚʣʷʶʪʩʷ ʥʘ ʫʨʦʚʝʥʴ ʧʨʠʣʦʞʝʥʠʡ ʩ ʫʨʦʚʥʷ ʜʘʥʥʳʭ 

ʧʦ ʩʝʪʠ. ɺ ʨʘʤʢʘʭ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʦʙʱʝʧʨʠʥʷʪʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ, ʭʦʪʷ ʩʘʤʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥʳ. 

ɺ ʦʙʣʘʩʪʠ Big Data ʪʘʢʘʷ ʟʘʛʨʫʟʢʘ ʩʝʪʠ ʥʝʜʦʧʫʩʪʠʤʘ. ʇʝʨʝʤʝʱʝʥʠʝ 

ʪʝʨʘʙʘʡʪ ʜʘʥʥʳʭ ʥʘ ʫʨʦʚʥʝ ʧʨʠʣʦʞʝʥʠʡ ʙʫʜʝʪ ʧʝʨʝʛʨʫʞʘʪʴ ʩʝʪɹ ʠ ʚʝʩʪʠ ʢ 

ʧʦʷʚʣʝʥʠʶ ʩʝʨʴʸʟʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʚʧʣʦʪʴ ʜʦ ʩʙʦʷ ʩʠʩʪʝʤʳ. ɺ ʤʠʨʝ Big Data 

ʩʘʤʠ ʜʘʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʫʟʣʘʤ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʜʦʩʪʘʚʣʷʝʪʩʷ ʢ ʜʘʥʥʳʤ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʡ ʧʨʦʮʝʩʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʨʝʘʣʠʟʫʝʪʩʷ ʦʯʝʥʴ 

ʩʣʦʞʥʦ. ʅʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʜʦʩʪʘʚʢʫ ʥʝ ʪʦʣʴʢʦ ʧʨʠʣʦʞʝʥʠʷ ʢ ʜʘʥʥʳʤ, 

ʥʦ ʠ ʚʩʝʭ ʙʠʙʣʠʦʪʝʢ. ɽʩʣʠ ʢʣʘʩʪʝʨ ʠʤʝʝʪ ʩʦʪʥʠ ʫʟʣʦʚ, ʪʦ ʣʝʛʢʦ ʧʦʥʷʪʴ, ʧʦʯʝʤʫ 

ʧʨʦʮʝʩʩ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʥʴ ʟʘʪʨʘʥʳʤ. ʇʦʵʪʦʤʫ 
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ʩʠʩʪʝʤʳ Big Data ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʜʣʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʢʦʜʘ, 

ʘ ʩʘʤʘ ʩʠʩʪʝʤʘ ʦʙʣʘʜʘʝʪ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʥʘ 

ʢʘʞʜʳʡ ʫʟʝʣ ʢʣʘʩʪʝʨʘ ʜʦ ʥʘʯʘʣʘ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. 

 

2.1.3 ʃʦʢʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʥʘ ʫʟʣʝ ʢʣʘʩʪʝʨʘ 

ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʩʠʩʪʝʤ Big Data ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʣʝʜʩʪʚʠʝʤ 

ʧʨʝʜʳʜʫʱʠʭ ʜʚʫʭ. ɺʩʝ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ Big Data ʷʚʣʷʶʪʩʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʠ ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ. ʉʝʪʝʚʦʡ 

ʚʚʦʜ-ʚʳʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʷʚʣʷʝʪʩʷ ʥʘ ʧʦʨʷʜʦʢ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʚʚʦʜ-ʚʳʚʦʜ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʢʘʣʴʥʦʛʦ ʜʠʩʢʘ. ʊʘʢ ʢʘʢ ʜʘʥʥʳʝ ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ 

ʫʟʣʘʤ, ʘ ʙʠʙʣʠʦʪʝʢʠ ʧʨʠʣʦʞʝʥʠʡ ʜʦʩʪʘʚʣʝʥʳ ʢ ʜʘʥʥʳʤ, ʪʦ ʦʩʥʦʚʥʘʷ ʮʝʣʴ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʣʦʢʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʣʦʢʘʣʴʥʦ ʥʘ ʫʟʣʝ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ, ʚ ʩʠʩʪʝʤʘʭ Big Data ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʪʘʢʦʝ 

ʧʦʚʝʜʝʥʠʝ. ʇʨʘʚʠʣʴʥʝʝ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ Big Data ʧʣʘʥʠʨʫʝʪ ʟʘʜʘʥʠʷ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʦʜ ʧʨʠʣʦʞʝʥʠʷ ʦʢʘʟʘʣʩʷ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʜʘʥʥʳʤ. 

ʅʝʢʦʪʦʨʳʝ ʨʝʰʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʫʟʣʘʤʠ, ʧʦ 

ʤʝʥʴʰʝʡ ʤʝʨʝ, ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʢʘʞʜʦʛʦ ʫʟʣʘ (MapReduce). ʇʝʨʝʜʘʯʘ ʥʝʙʦʣʴʰʦʛʦ 

ʦʙʲʝʤʘ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʘ ʯʝʤ ʨʘʙʦʪʘ ʩ ʠʩʭʦʜʥʳʤ 

ʤʘʩʩʠʚʦʤ ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʟʘʛʨʫʟʢʘ ʩʝʪʠ ʙʫʜʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʘ (ʥʦ ʥʝ ʚʩʝʛʜʘ). 

 

2.1.4 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʯʪʝʥʠʝ ʠ ʧʨʷʤʦʡ ʜʦʩʪʫʧ 

ɺʦ-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʤʝʭʘʥʠʟʤʦʤ ʯʪʝʥʠʷ ʜʘʥʥʳʭ ʩ 

ʜʠʩʢʘ. ɻʦʣʦʚʢʘ ʜʠʩʢʘ ʜʦʣʞʥʘ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʤʝʩʪʝ ʬʠʟʠʯʝʩʢʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʜʠʩʢʝ. ʇʨʦʮʝʩʩ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ 

ʠ ʠʟʚʝʩʪʝʥ ʢʘʢ ʦʧʝʨʘʮʠ ̫ ʧʦʠʩʢʘ. ʂʘʢ ʪʦʣʴʢʦ ʛʦʣʦʚʘ ʜʠʩʢʘ ʫʩʪʘʥʦʚʠʣʘ 

ʩʪʘʨʪʦʚʫʶ ʧʦʟʠʮʠʶ, ʜʘʥʥʳʝ ʩʯʠʪʳʚʘʶʪʩʷ ʩ ʜʠʩʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ʕʪʦ 

ʥʘʟʳʚʘʝʪʩʷ ʦʧʝʨʘʮʠʝʡ ʧʝʨʝʜʘʯʠ. ɺʨʝʤʷ ʦʧʝʨʘʮʠʠ ʧʦʠʩʢʘ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 10 ʤʠʣʣʠʩʝʢʫʥʜ; ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 

ʧʦʨʷʜʢʘ 20 ʤʠʣʣʠʩʝʢʫʥʜ (ʟʘ 1 ʄɹ). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʯʪʝʥʠʠ 100 ʄɹ 
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ʜʘʥʥʳʭ ʬʨʘʛʤʝʥʪʘʤʠ ʧʦ 1 ʄɹ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʝʢʮʠʡ, ʚʝʩʴ ʧʨʦʮʝʩʩ ʟʘʡʤʝʪ 10 * 

100 = 1 ʩʝʢʫʥʜʘ (ʥʘ ʧʦʠʩʢ), 20 * 100 = 2 ʩʝʢʫʥʜʳ (ʥʘ ʧʝʨʝʜʘʯʫ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʩʯʠʪʘʪʴ 100 ʄɹ ʫʡʜʝʪ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 3 ʩʝʢʫʥʜʳ. ʆʜʥʘʢʦ, ʝʩʣʠ 100 

MB ʯʠʪʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʜʠʩʢʘ, ʪʦ ʵʪʦ ʟʘʡʤʝʪ 2,01 ʩʝʢʫʥʜ. 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʨʘʩʯʝʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʩʢʦʚ 2009 ʛʦʜʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʘ ʧʨʦʰʝʜʰʠʝ ʛʦʜʘ ʦʥʠ 

ʧʦʤʝʥʷʣʠʩʴ, ʥʦ ʚʨʝʤʝʥʥʳʝ ʧʨʦʧʦʨʮʠʠ ʦʩʪʘʶʪʩʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʦʜʝʣʝʡ Big 

Data, ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʦʩʦʙʝʥʥʦʩʪʠ. ɼʘʥʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʯʠʪʳʚʘʶʪʩʷ ʜʠʩʢʘ ʠ ʬʠʣʴʪʨʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ, ʦʙʳʯʥʳʝ ʤʦʜʝʣʠ ʈʉʋɹɼ ʷʚʣʷʶʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʯʪʝʥʠʝ ʩ 

ʧʨʦʠʟʚʦʣʴʥʳʤ ʜʦʩʪʫʧʦʤ. 

 

2.1.5 ʇʨʠʤʝʨ  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʞ 

ʟʘ 2000 ʛʦʜ ʚ ʨʘʟʨʝʟʝ ʨʝʛʠʦʥʦʚ, ʧʨʠ ɻʪʦʤ ʜʘʥʥʳʝ ʦ ʧʨʦʜʘʞʘʭ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʘʭ. ʊʝʭʥʦʣʦʛʠʷ Big Data ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʵʪʦʡ ʮʝʣʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʵʪʘʧʘʤʠ:  

1. ʂʘʞʜʳʡ ʫʟʝʣ ʩʯʠʪʳʚʘʝʪ ʚʩʝ ʜʘʥʥʳʝ ʧʦ ʧʨʦʜʘʞʘʤ ʣʦʢʘʣʴʥʦ ʠ 

ʧʨʦʠʟʚʦʜʠʪ ʬʠʣʴʪʨʘʮʠʶ ʚʩʝʭ ʦʧʝʨʘʮʠʡ, ʦʩʪʘʚʣʷʷ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʟʘ 2000 ʛʦʜ. 

ɼʘʥʥʳʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚʦ ʚʩʝʭ ʫʟʣʘʭ ʠ ʩʯʠʪʳʚʘʶʪʩʷ ʩ 

ʜʠʩʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ. ʌʠʣʴʪʨʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʡ ʧʘʤʷʪʠ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʨʘʩʭʦʜʦʚ ʥʘ ʚʨʝʤʷ ʜʠʩʢʦʚʦʛʦ ʧʦʠʩʢʘ.  

2. ʂʘʞʜʳʡ ʫʟʝʣ ʩʪʨʦʠʪ ʛʠʩʪʦʛʨʘʤʤʫ ʧʨʦʜʘʞ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ, 

ʜʦʙʘʚʣʷʷ ʚ ʚʳʙʦʨʢʫ ʥʦʚʳʡ ʵʣʝʤʝʥʪ-ʨʝʛʠʦʥ ʧʦ ʤʝʨʝ ʝʛʦ ʥʘʭʦʞʜʝʥʠʷ ʚ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʧʨʠʣʦʞʝʥʠʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʢʘʞʜʦʤ ʫʟʣʝ ʠ ʧʨʦʠʟʚʦʜʠʪ 

ʦʙʨʘʙʦʪʢʫ ʣʦʢʘʣʴʥʳʭ ʜʘʥʥʳʭ). 

3. ʂʦʛʜʘ ʚʩʝ ʫʟʣʳ ʟʘʚʝʨʰʠʣʠ ʧʨʦʮʝʩʩ ʧʦʜʩʯʝʪʘ ʧʨʦʜʘʞ ʜʣʷ ʢʘʞʜʦʛʦ 

ʨʝʛʠʦʥʘ, ʦʥʠ ʧʦʩʳʣʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʠʛʥʘʣ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʤʫ ʫʟʣʫ 

(ʫʟʝʣ ʩʙʦʨʢʠ), ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʝʨʝʜ ʥʘʯʘʣʦʤ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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4. ʋʟʝʣ ʩʙʦʨʢʠ ʧʦʣʫʯʘʝʪ ʜʘʥʥʳʝ ʦ ʧʨʦʜʘʞʘʭ ʦʪ ʢʘʞʜʦʛʦ ʫʟʣʘ ʠ 

ʩʢʣʘʜʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʢʘʞʜʦʛʦ ʫʟʣʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ. 

5. ʋʟʝʣ ʩʙʦʨʢʠ ʚʳʧʦʣʥʷʝʪ ʩʦʨʪʠʨʦʚʢʫ ʧʦʣʫʯʝʥʥʦʡ ʚʳʙʦʨʢʠ ʧʦ ʨʝʛʠʦʥʫ 

ʠ ʦʪʜʘʝʪ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʥʘʙʦʨ.  

ʕʪʦʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʠʧʠʯʥʳʡ ʧʨʠʥʮʠʧ 

Big Data: ʪʨʝʙʦʚʘʥʠʝ ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ (ʦʙʲʝʤ ʨʘʙʦʪ ʟʘ 

ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ) ʧʨʝʚʘʣʠʨʫʝʪ ʥʘʜ ʪʨʝʙʦʚʘʥʠʝʤ ʤʠʥʠʤʠʟʘʮʠʠ ʣʘʪʝʥʪʥʦʩʪʠ 

(ʢʘʢ ʙʳʩʪʨʦ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ). 

 

2.2 ʄʦʜʝʣʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Big Data 

 

ʆʩʥʦʚʥʳʝ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Big Data: 

1. ʄʘʩʩʠʚʥʦ ʧʘʨʘʣʣʝʣʴʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ (MPP): Greenplum 

ʦʪ EMC ʠ Netezza ʦʪ IBM. 

2. ʉʠʩʪʝʤʳ In-memory: Oracle Exalytics ʠ SAP HANA. 

3. ʉʠʩʪʝʤʳ MapReduce: Hadoop, ʢʘʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʦʜʭʦʜ 

ʚ ʦʙʣʘʩʪʠ Big Data. 

4. ʉʠʩʪʝʤʳ Bulk synchronous parallel (BSP): Apache HAMA ʠ Apache 

Giraph. 

 

2.2.1 ʄʘʩʩʠʚʥʦ ʧʘʨʘʣʣʝʣʴʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ (MPP) 

 

ʇʦ ʩʚʦʝʡ ʩʫʪʠ MPP ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪ ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʳ ʨʘʟʜʝʣʝʥʠʷ 

ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʟʥʘʯʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʪʦʣʙʮʝ ʠʣʠ ʥʘʙʦʨʝ ʩʪʦʣʙʮʦʚ. 

ʅʘʧʨʠʤʝʨ, ʚ ʧʨʠʤʝʨʝ ʠʟ ʧʦʜʨʘʟʜʝʣʘ 2.1.5 ʤʦʞʥʦ ʩʝʢʮʠʦʥʠʨʦʚʘʪʴ ʠʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʪʜʝʣʴʥʳʡ ʫʟʝʣ ʩʦʜʝʨʞʘʣ ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʨʝʛʠʦʥʫ. ʕʪʦʪ ʤʝʪʦʜ ʩʝʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣ ʙ  rʧʦʣʫʯʠʪʴ 

ʨʝʟʫʣʴʪʘʪ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʨʝʛʠʦʥʘ ʥʘ ʦʜʥʦ ʤʘʰʠʥʝ. ʆʯʝʚʠʜʥʦ ʪʘʢʞʝ 

ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ: ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʦ 
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ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺʳʙʦʨ ʢʨʠʪʝʨʠʷ ʩʝʛʤʝʥʪʘʮʠʠ 

ʜʘʥʥʳʭ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʙʠʟʥʝʩ-ʪʨʝʙʦʚʘʥʠʷʤʠ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ, ʩʠʩʪʝʤʘ 

ʧʣʦʭʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ad-hoc ʟʘʧʨʦʩʦʚ. ʈʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʟʘʧʨʦʩʳ ʙʫʜʫʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ ʫʯʠʪʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʤʝʞʜʫ ʫʟʣʘʤʠ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʜʘʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʚ ʜʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʚʘʨʠʘʥʪʦʚ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, ʨʘʟʜʝʣʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʧʨʦʩʘ ʧʨʦʠʩʭʦʜʠʪ ʢ ʦʙʨʘʱʝʥʠʶ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʥʘʙʦʨʫ 

ʜʘʥʥʳʭ. 

MPP-ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪ ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ 

ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʚʳʯʠʩʣʝʥʠʡ (ʥʘ ʧʨʠʤʝʨʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʚ ʧʦʜʨʘʟʜʝʣʝ 2.1.5): 

1. ɼʘʥʥʳʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʝʤ ʨʝʛʠʦʥʘ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʫʟʣʘʤ. 

2. ʂʘʞʜʳʡ ʫʟʝʣ ʦʙʣʘʜʘʝʪ ʪʨʝʙʫʝʤʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʠ ʙʠʙʣʠʦʪʝʢʘʤʠ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʚʳʯʠʩʣʝʥʠʡ. 

3. ɼʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʦ. ʀʩʢʣʶʯʝʥʠʝ ʠʟ ʧʨʘʚʠʣʘ ï 

ʚʳʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʘ ʥʝ ʫʯʠʪʳʚʘʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ; ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʢʘʞʜʘʷ ʟʘʜʘʯʘ ʧʦʣʫʯʘʝʪ ʜʘʥʥʳʭ ʦʪ ʜʨʫʛʠʭ ʫʟʣʦʚ ʢʣʘʩʪʝʨʘ ʯʝʨʝʟ 

ʩʝʪʴ. 

4. ʂʘʞʜʘʷ ʟʘʜʘʯʘ ʯʠʪʘʝʪ ʜʘʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ʌʠʣʴʪʨʘʮʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʘʤʷʪʠ. 

 

2.2.2 In-Memory ʙʘʟʳ ʜʘʥʥʳʭ 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʘʣʠʟʫʝʤʳʭ ʧʨʦʮʝʜʫʨ, ʙʘʟʳ ʜʘʥʥʳʭ in-memory 

ʘʥʘʣʦʛʠʯʥʳ MPP-ʩʠʩʪʝʤʘʤ. ʈʘʟʣʠʯʠʝ ʚ  ʨʝʘʣʠʟʘʮʠʠ: ʢʘʞʜʳʡ ʫʟʝʣ in-memory 

ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤ ʦʙʲʝʤʦʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (ʆʇ, ʆɿʋ), 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʘʥʥʳʭ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʠʤʝʥʥʦ ʚ ʆʇ. ʉʠʩʪʝʤʘ SAP HANA 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʠʤʝʥʥʦ ʧʦ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ. ɼʨʫʛʠʝ ʩʠʩʪʝʤʳ, ʪʘʢʠʝ ʢʘʢ Oracle 

Exalytics ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʧʧʘʨʘʪʥʳʝ ʨʝʰʝʥʠʷ, 
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ʛʘʨʘʥʪʠʨʫʶʱʠʝ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʴʶʪʝʨʦʚ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʘʢ ʦʜʥʘ ʩʫʧʝʨ-

ʕɺʄ. ʇʦ ʩʫʪʠ, ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ ʢʘʢ MPP-ʙʘʟʳ ʜʘʥʥʳʭ ʩ SQL-

ʠʥʪʝʨʬʝʡʩʦʤ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʝʘʣʠʟʘʮʠʡ ʙʘʟ ʜʘʥʥʳʭ 

ʚ ʧʘʤʷʪʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʘ ʘʧʧʘʨʘʪʥʦʤ ʫʨʦʚʥʝ ʪʨʝʙʫʝʪʩʷ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʤʝʭʘʥʠʟʤ ʙʣʦʢʠʨʦʚʦʢ. ʂʨʦʤʝ ʪʦʛʦ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʦʧʨʠʝʪʘʨʥʳʝ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ, ï ʦʥʠ ʦʙʳʯʥʦ 

ʜʦʨʦʛʠʝ. ʇʦʧʳʪʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʙʘʟ 

ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʟʤʝʨ ʢʣʘʩʪʝʨʘ. ʈʘʩʩʤʦʪʨʠʤ, ʥʘʧʨʠʤʝʨ, ʩʝʨʚʝʨ 

ʠʤʝʶʱʠʡ 25 ɻɹ ʆɿʋ. ʇʦʧʳʪʢʘ ʨʘʟʤʝʱʝʥʠʷ 1 ʊɹ ʚ ʧʘʤʷʪʠ ʧʦʪʨʝʙʫʝʪ ʙʦʣʝʝ ʯʝʤ 

40 ʫʟʣʦʚ (ʫʯʠʪʳʚʘʶʪʩʷ ʜʨʫʛʠʝ ʚʠʜr ʩʝʨʚʝʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ). ʆʙʲʝʤ 1 ʊɹ ï 

ʥʝʙʦʣʴʰʦʡ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʥʦ ʢʣʘʩʪʝʨ ʨʘʟʨʘʩʪʘʝʪʩʷ ʜʦ 40 ʫʟʣʦʚ. 

ʉʣʝʜʫʶʱʠʝ ʧʦʣʦʞʝʥʠʷ ʦʪʨʘʞʘʶʪ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʙʘʟʳ ʜʘʥʥʳʭ in-

memory ʨʝʘʣʠʟʫʶʪ ʧʨʠʥʮʠʧʳ Big Data: 

1. ɼʘʥʥʳʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ ʨʝʛʠʦʥʫ 

ʧʦ ʫʟʣʘʤ. ʂʘʞʜʳʡ ʫʟʝʣ ʧʝʨʝʛʨʫʞʘʝʪ ʜʘʥʥʳʝ ʚ ʧʘʤʷʪʴ. 

2. ʂʘʞʜʳʡ ʫʟʝʣ ʩʦʜʝʨʞʠʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʙʠʙʣʠʦʪʝʢʠ. 

3. ʂʘʞʜʳʡ ʫʟʝʣ ʦʧʝʨʠʨʫʝʪ ʣʦʢʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. ʀʩʢʣʶʯʝʥʠʝ ʠʟ 

ʧʨʘʚʠʣʘ ï ʚʳʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʘ ʥʝ ʫʯʠʪʳʚʘʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʘʥʥʳʭ; ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʘʞʜʘʷ ʟʘʜʘʯʘ ʧʦʣʫʯʘʝʪ ʜʘʥʥʳʭ ʦʪ ʜʨʫʛʠʭ ʫʟʣʦʚ 

ʢʣʘʩʪʝʨʘ ʯʝʨʝʟ ʩʝʪʴ. 

4. ʊʘʢ ʢʘʢ ʜʘʥʥʳʝ ʨʘʟʤʝʱʝʥʳ ʚ ʆɿʋ, ʪʦ ʪʨʝʙʦʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʯʪʝʥʠʷ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ (ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʥʘʯʘʣʴʥʦʡ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʚ 

ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ). 

 

2.2.3 ʉʠʩʪʝʤʳ MapReduce 

MapReduce ï ʵʪʦ ʧʘʨʘʜʠʛʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʫʶ 

ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʜʘʥʥʦʝ ʧʦʩʦʙʠʝ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʟ 

ʚʩʝʭ ʤʦʜʝʣʝʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

MapReduce ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ Hadoop: 



61 

1. ʇʦʜʭʦʜ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʫʧʥʦʛʦ ʘʧʧʘʨʘʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʢʘʪʝʛʦʨʠʷ çʜʦʩʪʫʧʥʳʝ ʢʦʤʧʴʶʪʝʨʳè ʥʝ ʚʢʣʶʯʘʝʪ 

ʥʘʩʪʦʣʴʥʳʝ ʕɺʄ ʠ ʥʦʫʪʙʫʢʠ. ʋʟʣʳ ʢʣʘʩʪʝʨʘ ʚʘʣʷʶʪʩʷ ʩʝʨʚʝʨʘʤʠ ʤʘʩʰʪʘʙʘ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʠʩʧʦʣʴʟʫʶʱʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʰʠʨʦʢʦ ʜʦʩʪʫʧʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ. 

2. ɼʘʥʥʳʝ ʥʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʫʟʣʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʢʠʤ-ʣʠʙʦ 

ʢʨʠʪʝʨʠʝʤ. 

3. ʇʨʦʛʨʘʤʤʠʩʪ ʜʦʣʞʝʥ ʨʝʘʣʠʟʦʚʘʪʴ ʜʚʘ ʧʨʦʮʝʩʩʘ: map (Map-ʰʘʛ) ʠ 

reduce (Reduce-ʰʘʛ). 

MapReduce ï ʵʪʦ ʦʩʦʙʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚ ʦʙʣʘʩʪʠ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. ʅʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ MapReduce-ʩʠʩʪʝʤʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʜʚʫʭ ʧʨʦʮʝʩʩʦʚ: Map-ʩʪʘʜʠʷ ʠ Reduce-ʩʪʘʜʠʷ. 

ʂʦʛʜʘ Hadoop ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ MapReduce, ʜʘʥʥʳʝ ʦʙʳʯʥʦ 

ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʙʣʦʢʘʤʠ ʧʦ 64-128 ʄɹ, ʠ ʢʘʞʜʳʡ ʙʣʦʢ ʨʝʧʣʠʮʠʨʫʝʪʩʷ ʜʚʘʞʜʳ 

(3-ʢʨʘʪʥʘʷ ʨʝʧʣʠʢʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚ Hadoop). ɺ ʧʨʠʤʝʨʝ 

ʚʳʯʠʩʣʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʟʘ 2000 ʛʦʜ, ʜʘʥʥʳʝ ʙʫʜʫʪ ʟʘʛʨʫʞʝʥʳ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʥʫ  ʁʬʘʡʣʦʚʫ  ʁʩʠʩʪʝʤʫ Hadoop (HDFS) ʙʣʦʢʘʤʠ (64-128 ʄɹ). ɺ 

ʥʘʯʘʣʝ ʟʘʧʫʩʢʘ ʧʨʦʮʝʩʩʘ MapReduce ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʝʪ ʚʩʝ ʙʠʙʣʠʦʪʝʢʠ 

ʧʨʠʣʦʞʝʥʠʷ (ʚʢʣʶʯʘʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʨʦʛʨʘʤʤʠʩʪʦʤ, ʧʨʦʮʝʩʩʳ map ʠ reduce) 

ʥʘ ʢʘʞʜʳʡ ʫʟʝʣ. 

ʂʘʞʜʳʡ ʫʟʝʣ ʚʳʧʦʣʥʷʝʪ map-ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʩʯʠʪʳʚʘʝʪ ʜʘʥʥʳʝ ʧʦ 

ʧʨʦʜʘʞʘʤ ʣʦʢʘʣʴʥʦ. ɼʘʥʥʳʝ ʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʙʣʦʢʘʤ ʠ ʬʠʣʴʪʨʫʶʪʩʷ 

(ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ 2000 ʛʦʜ). ɿʘʪʝʤ ʢʘʞʜʳʡ map-ʧʨʦʮʝʩʩ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʛʦʪʦʚʳʡ ʚʳʭʦʜʥʦʡ ʥʘʙʦʨ ʚ ʬʦʨʤʘʪʝ ʢʣʶʯ/ʟʥʘʯʝʥʠʝ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʢʣʶʯʦʤ 

ʷʚʣʷʝʪʩʷ ʨʝʛʠʦʥ, ʟʥʘʯʝʥʠʝ ï ʦʙʲʝʤ ʧʨʦʜʘʞ, ʟʘʧʠʩʘʥʥʳʡ ʚ ʜʘʥʥʦʡ ʟʘʧʠʩʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ, ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ reduce-ʧʨʦʮʝʩʩʦʚ 

ʧʦʣʫʯʘʝʪ ʥʘ ʚʭʦʜ ʨʝʟʫʣʴʪʘʪʳ ʦʪ map-ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʢʣʶʯ 

ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʦʣʴʢʦ ʦʜʥʦʤʫ reduce-ʧʨʦʮʝʩʩʫ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʨʝʛʠʦʥʘ ʪʦʣʴʢʦ ʦʜʥʠʤ ʧʨʦʮʝʩʩʦʤ. ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ 

reduce-ʧʨʦʮʝʩʩʘ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ HDFS. 



62 

ʂʣʠʝʥʪʳ, ʟʘʪʝʤ, ʚʳʧʦʣʥʷʶʪ ʩʦʨʪʠʨʦʚʢʫ ʧʦ ʧʦʣʶ çʈʝʛʠʦʥè, ʯʠʪʘʷ 

ʜʘʥʥʳʝ ʠʟ HDFS. ɼʘʥʥʳʡ ʰʘʛ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʥʘ reduce-ʩʪʘʜʠʠ, ʪʘʢ ʢʘʢ 

ʧʨʦʮʝʩʩ ʩʚʝʨʪʢʠ ʧʦʣʫʯʘʝʪ ʨʝʛʠʦʥʳ ʚ ʩʦʨʪʠʨʦʚʘʥʥʦʤ ʚʠʜʝ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʜʘʥʥʦʛʦ ʧʨʠʤʝʨʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʝʜʠʥʩʪʚʝʥʥʳʡ reduce-ʧʨʦʮʝʩʩ. ʕʪʦ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʤ ʤʝʞʜʫ 

map- ʠ reduce-ʧʨʦʮʝʩʩʘʤʠ ʟʘʜʝʡʩʪʚʫʝʪ ʩʝʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ 

ʘʩʧʝʢʪʦʤ (bottleneck) ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʊʝʭʥʦʣʦʛʠʷ MapReduce ʨʢʘʣʠʟʫʝʪ ʧʨʠʥʮʠʧʳ Big Data ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

1. ɼʘʥʥʳʝ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʙʣʦʢʠ ʚ ʩʠʩʪʝʤʝ HDFS. ʊʘʢ ʢʘʢ HDFS ï 

ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʬʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ, ʙʣʦʢʠ ʜʘʥʥʳʭ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʫʟʣʘʤ. 

2. ɹʠʙʣʠʦʪʝʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʚʢʣʶʯʘʷ map- ʠ reduce-ʢʦʜ ʧʨʠʣʦʞʝʥʠʷ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʚʩʝ ʫʟʣʳ ʢʣʘʩʪʝʨʘ. 

3. ʂʘʞʜʳʡ ʫʟʝʣ ʦʩʫʱʝʩʪʚʣʷʝʪ ʣʦʢʘʣʴʥʦʝ ʯʪʝʥʠʝ. Map-ʧʨʦʮʝʩʩʳ 

ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʢʘʞʜʦʤ ʫʟʣʝ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʩʚʦʶ ʧʦʨʮʠʶ ʙʣʦʢʦʚ ʜʘʥʥʳʭ (ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʟʘʜʘʯ ʠ ʙʣʦʢʦʚ ʜʘʥʥʳʭ ï ʟʘʜʘʯʘ 

ʧʣʘʥʠʨʦʚʱʠʢʘ ʟʘʜʘʯ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʜʝʣʠʪʴ ʟʘʜʘʯʝ ʫʜʘʣʝʥʥʳʝ ʙʣʦʢʠ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʚʥʦʤʝʨʥʦʡ ʟʘʛʨʫʟʢʠ ʚʩʝʭ ʫʟʣʦʚ).  

4. ɼʘʥʥʳʝ ʯʠʪʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʟʘʜʘʯʠ. 

ɺʘʞʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʤʦʜʝʣʠ MapReduce: ʧʘʨʘʜʠʛʤʳ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʠʪʝʨʘʮʠʦʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ ʚ ʥʘʫʢʝ 

ʥʦʩʠʪ ʠʪʝʨʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ï ʢʘʞʜʘʷ ʠʪʝʨʘʮʠʷ ʧʨʠʙʣʠʞʘʝʪ ʨʝʰʝʥʠʝ. ʇʨʠ 

ʪʘʢʦʤ ʧʦʜʭʦʜʝ, MapReduce ʧʘʨʘʜʠʛʤʘ ʪʨʝʙʫʝʪ ʢʘʞʜʫʶ ʠʪʝʨʘʮʠʶ ʘʣʛʦʨʠʪʤʘ 

ʚʳʧʦʣʥʷʪʴ ʢʘʢ ʦʪʜʝʣʴʥʫ  ʁʨʘʙʦʪʫ MapReduce. ɺ ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʦʙʳʯʥʦ 

ʢʘʞʜʘʷ ʠʪʝʨʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʧʨʝʜʳʜʫʱʝʡ ʠʪʝʨʘʮʠʠ. 

ʊʘʢ ʢʘʢ MapReduce ʯʠʪʘʝʪ ʜʘʥʥʳʝ ʠʟ ʧʦʩʪʦʷʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ, ʢʘʞʜʦʡ 

ʠʪʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ ʚ ʭʨʘʥʠʣʠʱʝ ʜʣʷ ʨʘʙʦʪʳ 

ʩʣʝʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ ʥʘʜ ʥʠʤʠ. 
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2.2.4 BSP-ʩʠʩʪʝʤʳ 

ʉʠʩʪʝʤʳ ʢʣʘʩʩʘ BSP ʨʘʙʦʪʘʶʪ ʘʥʘʣʦʛʠʯʥʦ ʩʠʩʪʝʤʘʤ, ʩʦʟʜʘʥʥʳʤ ʚ 

ʨʘʤʢʘʭ MapReduce-ʧʘʨʘʜʠʛʤʳ. ʅʦ ʚʤʝʩʪʦ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʚ 

MapReduce, ʩʠʩʪʝʤʘ BSP ʩʦʩʪʦʠʪ ʠʟ ʩʧʠʩʢʘ ʧʨʦʮʝʩʩʦʚ (ʘʥʘʣʦʛʠʯʥʳʭ map-

ʧʨʦʮʝʩʩʘʤ), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʙʘʨʴʝʨʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ, ʧʝʨʝʩʳʣʘʶʪ 

ʜʘʥʥʳʝ ʮʝʥʪʨʘʣʴʥʦʤʫ ʫʟʣʫ ʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʩ ʥʠʤ ʠʥʬʦʨʤʘʮʠʝʡ. ʂʦʛʜʘ 

ʠʪʝʨʘʮʠʷ ʟʘʚʝʨʰʝʥʘ, ʮʝʥʪʨʘʣʴʥʳʡ ʫʟʝʣ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʥʘʯʘʣʝ ʥʦʚʦʡ 

ʠʪʝʨʘʮʠʠ. ɹʘʨʴʝʨʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ï ʵʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʚ 

ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. ʇʦʜʦʙʥʘʷ ʪʝʭʥʠʢʘ ʧʨʠʤʝʥʷʝʪʩʷ, ʢʦʛʜʘ 

ʚʳʯʠʩʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʫʟʣʦʚ, ʥʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʤʝʥʪʳ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʛʣʘʩʦʚʘʪʴ ʧʦʪʦʢʠ. ʕʪʦʪ ʧʘʪʪʝʨʥ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʚʩʝ ʧʦʪʦʢʠ 

ʜʦʣʞʥʳ ʟʘʚʝʨʰʠʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʤʦʤʝʥʪʫ, ʜʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ 

ʙʫʜʝʪ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʜʦʣʞʝʥʠʠ ʠʣʠ ʦʪʤʝʥʝ ʦʙʨʘʙʦʪʢʠ. ʅʘ ʧʨʘʢʪʠʢʝ 

ʙʘʨʴʝʨʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. 

 

2.2.5 ʉʠʩʪʝʤʳ Big Data ʠ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʨʘʥʟʘʢʮʠʷʭ 

ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʨʘʟʚʠʚʘʣʘʩʴ ʢʦʥʮʝʧʮʠʷ ʪʨʘʥʟʘʢʮʠʡ ʚ ʢʦʥʪʝʢʩʪʝ 

ʪʝʭʥʦʣʦʛʠʡ Big Data. ʕʪʦʪ ʧʨʦʮʝʩʩ ʘʥʘʣʦʛʠʯʝʥ ʨʘʟʚʠʪʠʶ ʢʦʥʮʝʧʮʠʠ NoSQL. 

Hadoop ʧʦʜʜʝʨʞʠʚʘʝʪ HBase ʚ ʢʘʯʝʩʪʚʝ NoSQL-ʭʨʘʥʠʣʠʱʘ. ʅʦ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʞʝ Cassandra ʠʣʠ NoSQL-ʩʠʩʪʝʤʳ ʦʙʣʘʯʥʦʛʦ ʪʠʧʘ ʪʘʢʠʝ ʢʘʢ 

Amazon Dynamo 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʈʉʋɹɼ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʨʝʰʝʥʠʷ ʧʦʣʥʦʩʪʴʶ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ACID-ʩʚʦʡʩʪʚʘ, ʭʦʪʷ ʟʘ ʪʘʢʫʶ ʧʦʜʜʝʨʞʢʫ ʧʨʠʭʦʜʠʪʩʷ ʧʣʘʪʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ʂʦʛʜʘ ʙʘʟʘ ʜʘʥʥʳʭ ʚʳʥʫʞʜʝʥʘ ʦʙʨʘʙʘʪʳʚʘʪʴ ʤʠʣʣʠʦʥʳ 

ʪʨʘʥʟʘʢʮʠʡ ʚ ʩʝʢʫʥʜʫ, ʪʘʢʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʚʳʟʦʚ, ʜʘʞʝ ʧʨʠ ʩʤʷʛʯʝʥʠʠ ʩʚʦʡʩʪʚ ACID. 

ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʜʪʠ ʥʘ ʢʦʤʧʨʦʤʠʩʩʳ ʠ ʧʦʜʦʙʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʚʳʨʘʞʘʝʪʩʷ ʚ ʪ.ʥ. CAP-ʪʝʦʨʝʤʝ (ʪʝʦʨʝʤʘ ɹʨʶʝʨʘ). CAP ʦʟʥʘʯʘʝʪ 

ʘʙʙʨʝʚʠʘʪʫʨʫ: 
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1. Consistency (ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ): ʚʩʝ ʫʟʣʳ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ ʦʜʥʠʤ ʠ ʪʝʤ 

ʞʝ ʜʘʥʥʳʤ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ. 

2. Availability (ʜʦʩʪʫʧʥʦʩʪʴ): ʛʘʨʘʥʪʠʨʫʝʪʩʷ, ʯʪʦ ʚʩʝ ʫʟʣʳ ʧʦʣʫʯʘʶʪ 

ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʧʝʨʝʜ ʟʘʜʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ. 

3. Partition tolerance (ʛʠʙʢʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ): ʚʩʷ ʩʠʩʪʝʤʘ ʧʨʦʜʦʣʞʘʝʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʦʜʥʦʛʦ ʫʟʣʘ. 

CAP-ʪʝʦʨʝʤʘ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʠʯʴ ʚʩʝʭ ʪʨʝʭ ʩʚʦʡʩʪʚ 

ʙʘʟʳ ʜʘʥʥʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʥʦ ʜʦʩʪʠʞʠʤʳ ʪʦʣʴʢʦ ʣʶʙʳʝ ʜʚʘ ʠʟ ʥʠʭ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʦʡ ʪʝʦʨʝʤʦʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʩʠʩʪʝʤ: 

1. Consistent and Available (ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʠ ʜʦʩʪʫʧʥʳʝ). ɽʜʠʥʘʷ ʙʘʟʘ 

ʜʘʥʥʳʭ ʩ ʧʦʜʜʝʨʞʢʦʡ ʩʚʦʡʩʪʚ ACID ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʪʘʢʦʡ ʩʠʩʪʝʤʳ. 

ʇʦʜʦʙʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʦʙʣʘʜʘʝʪ ʛʠʙʢʦʩʪʴʶ ʢ ʨʘʟʜʝʣʝʥʠʶ, ʪ.ʝ. ʝʩʣʠ ʙʘʟʘ ʜʘʥʥʳʭ 

ʦʪʢʘʟʘʣʘ, ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʫʜʫʪ ʦʪʢʣʶʯʝʥʳ ʦʪ ʩʠʩʪʝʤʳ.  

2. Consistent and partition-tolerant (ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʠ ʛʠʙʢʠʝ ʢ 

ʨʘʟʜʝʣʝʥʠʶ). ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʣʫʞʘʪ ʢʣʘʩʪʝʨʥʳʡ ʈʉʋɹɼ. 

ʇʦʜʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ ʛʘʨʘʥʪʠʨʫʶʪ, ʯʪʦ ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʙʫʜʫʪ ʚʠʜʝʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʜʘʥʥʳʝ (ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ), ʘ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ ʭʨʘʥʠʣʠʱʘ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʦʪʢʘʟʘʭ 

ʫʟʣʦʚ ʢʣʘʩʪʝʨʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʟ-ʟʘ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ, ʩʠʩʪʝʤʘ ʙʫʜʝʪ 

ʥʝʜʦʩʪʫʧʥʘ ʥʝʢʦʪʦʨʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ 

ʜʚʫʭʬʘʟʥʦʡ ʬʠʢʩʘʮʠʠ ʠʟʤʝʥʝʥʠʡ. ʕʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʪʨʘʥʟʘʢʮʠʡ. 

3. Available and partition-tolerant (ʜʦʩʪʫʧʥʳʝ ʠ ʛʠʙʢʠʝ ʢ ʨʘʟʜʝʣʝʥʠʶ). ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʦ ʪ.ʥ. ʚʨʝʤʝʥʥʦ ʜʦʩʪʫʧʥʳʭ ʩʠʩʪʝʤʘʭ. ʈʘʩʩʤʦʪʨʠʤ, 

ʥʘʧʨʠʤʝʨ, ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʫʶ ʧʣʘʪʬʦʨʤʫ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ Amazon.com. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʧʨʦʩʤʘʪʨʠʚʘʷ ʢʘʪʘʣʦʛ ʪʦʚʘʨʦʚ, ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʜʚʝ 

ʪʦʚʘʨʥʳʝ ʧʦʟʠʮʠʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʨʦʜʘʞʠ. ʅʦ ʧʦʢʫʧʘʪʝʣʴ ʧʦʥʠʤʘʝʪ, ʯʪʦ 

ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʫʩʪʨʦʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ ʦʙʥʘʨʫʞʝʥʠʷ 

ʪʦʚʘʨʘ ʠ ʧʦʩʳʣʢʦʡ ʟʘʧʨʦʩʘ ʥʘ ʧʦʢʫʧʢʫ, ʢʪʦ-ʪʦ ʝʱʝ ʤʦʞʝʪ ʢʫʧʠʪʴ ʵʪʦʪ ʪʦʚʘʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʙʦʪʠʪʴʩʷ ʦ ʧʦʩʪʦʷʥʥʦʡ ʘʢʪʫʘʣʴʥʦʩʪʠ 
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ʜʘʥʥʳʭ ʩʘʡʪʘ, ʪʘʢ ʢʘʢ ʧʦʜʦʙʥʳʡ ʨʝʩʫʨʩ ʦʙʩʣʫʞʠʚʘʝʪ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʙʝʩʧʝʯʝʥʠʝ ʘʢʪʫʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʚʘʨʥʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʳ, ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʦʙʥʦʚʣʝʥʠʡ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪ ʜʦʩʪʫʧʥʦʩʪʴ ʨʝʩʫʨʩʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʜʝʪ ʢ 

ʧʘʜʝʥʠʶ ʧʨʦʜʘʞ. ɿʥʘʯʠʪ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʞʝʨʪʚʫʶʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ ʢ ʨʘʟʜʝʣʝʥʠʶ. ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ 

ʩʫʱʝʩʪʚʫʶʪ ʚʨʝʤʝʥʥʳʝ ʦʢʥʘ, ʚ ʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʠʜʝʪʴ ʨʘʟʣʠʯʥʳʝ 

ʚʝʨʩʠʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʜʘʥʥʳʭ.  

ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʦʯʝʥʴ ʚʘʞʝʥ ʚ ʩʠʩʪʝʤʘʭ Big Data. MapReduce ï ʵʪʦ 

ʣʠʰʴ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʩʠʩʪʝʤʳ Big Data. ʆʯʝʥʴ ʯʘʩʪʦ ʧʘʨʘʜʠʛʤʘ 

MapReduce ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʜʨʫʛʠʭ ʨʝʰʝʥʠʝ, ʪʘʢʠʭ ʢʘʢ HBase, 

ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʡ ʵʣʝʢʪʨʦʥʥʳʭ 

ʪʦʨʛʦʚ. 

 

2.3 ʊʠʧʳ ʜʘʥʥʳʭ NoSQL 

 

2.3.1 ʍʨʘʥʠʣʠʱʝ ʥʘ ʦʩʥʦʚʝ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʩʪʦʣʙʮʦʚ 

ʈʝʰʝʥʠʝ Bigtable ʢʦʤʧʘʥʠʠ Google ʧʨʝʜʣʘʛʘʝʪ ʤʦʜʝʣʴ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 

ʥʘ ʦʩʥʦʚʝ ʩʪʦʣʙʮʦʚ. ʕʪʦ ʨʝʰʝʥʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʨʝʰʝʥʠʶ, ʧʨʠʤʝʥʷʝʤʦʤʫ ʚ 

ʨʝʣʷʮʠʦʥʥʳʭ ʨʝʰʝʥʠʷʭ, ʥʘ ʦʩʥʦʚʝ ʩʪʨʦʢ. ʍʨʘʥʠʣʠʱʝ ʩʪʦʣʙʮʦʚ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʭʨʘʥʠʪ ʜʘʥʥʳʝ. ʇʦʜʦʙʥʳʡ ʬʦʨʤʘʪ ʩʦʢʨʘʱʘʝʪ ʨʘʩʭʦʜʳ ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʧʫʩʪʳʭ ʟʥʘʯʝʥʠʡ (NULL-ʟʥʘʯʝʥʠʝ ʠʣʠ ʪʠʧʠʟʠʨʦʚʘʥʥʳʭ ʧʫʩʪʳʭ 

ʟʥʘʯʝʥʠʡ). 

ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ ʭʨʘʥʠʪʩʷ ʢʘʢ ʥʘʙʦʨ ʧʘʨ ʢʣʶʯ/ʟʥʘʯʝʥʠʝ, ʧʨʠʯʝʤ 

ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʢʣʶʯʝʚʳʤ ʘʪʨʠʙʫʪʦʤ, ʪʘʢʞʝ 

ʥʘʟʳʚʘʝʤʳʤ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ. ɺ Bigtable ʠ ʝʛʦ ʢʣʦʥʘʭ ʪʘʢʦʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʩʪʨʦʢʦʚʳʡ ʢʣʶʯ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʥʘʟʚʘʥʠʷ 

ʬʦʨʤʘʪʘ, ʵʣʝʤʝʥʪʳ ʜʘʥʥʳʭ ʭʨʘʥʷʪʩʷ ʚ ʫʧʦʨʷʜʦʯʝʥʥʦʤ ʚʠʜʝ; ʵʣʝʤʝʥʪʳ 

ʦʪʩʦʨʪʠʨʦʚʘʥʳ ʠ ʫʧʦʨʷʜʦʯʝʥʳ ʧʦ ʟʥʘʯʝʥʠʶ ʩʪʨʦʢʦʚʦʛʦ ʢʣʶʯʘ. ɼʣʷ ʣʫʯʰʝʛʦ 

ʧʦʥʠʤʘʥʠʷ ʜʘʥʥʦʛʦ ʬʦʨʤʘʪʘ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ. ʇʫʩʪʴ ʜʘʥʘ ʧʨʦʩʪʘʷ ʪʘʙʣʠʮʘ 
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ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʣʶʜʷʭ. ʇʦʜʦʙʥʘʷ ʪʘʙʣʠʮʘ ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʠʝ ʩʪʦʣʙʮʳ: first_name (ʠʤʷ), last_name (ʬʘʤʠʣʠʷ), occupation (ʘʜʨʝʩ), 

zip_code (ʠʥʜʝʢʩ), and gender (ʧʦʣ). ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʦʪʜʝʣʴʥʦʤ ʯʝʣʦʚʝʢʝ ʚ 

ʪʘʢʦʡ ʪʘʙʣʠʮʝ ʠʤʝʝʪ ʚʠʜ: 

first_name: John 

last_name: Doe 

zip_code: 10001 

gender: male 

ɼʨʫʛʦʡ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ ʤʦʞʝʪ ʠʤʝʪʴ ʠʥʦʡ ʚʠʜ: 

first_name: Jane 

zip_code: 94303 

ʉʪʨʦʢʦʚʳʡ ʢʣʶʯ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʝʥ 1, ʘ ʚʪʦʨʦʛʦ 2. 

ʊʦʛʜʘ ʵʪʠ ʜʘʥʥʳʝ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʵʣʝʤʝʥʪ ʩ ʢʣʶʯʦʤ 1 

ʙʫʜʝʪ ʨʘʟʤʝʱʝʥ ʧʝʨʝʜ ʵʣʝʤʝʥʪʦʤ ʩ ʢʣʶʯʦʤ 2. ʊʘʢʞʝ ʦʙʘ ʵʣʝʤʝʥʪʘ ʙʫʜʫʪ 

ʚʳʨʘʚʥʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. 

ɼʘʣʝʝ, ʪʦʣʴʢʦ ʧʘʨʳ ʢʣʶʯ/ʟʥʘʯʝʥʠʷ ʩ ʢʦʨʨʝʢʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʙʫʜʫʪ 

ʭʨʘʥʠʪʩʷ ʚ ʩʠʩʪʝʤʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʤʦʞʥʦʝ ʩʝʤʝʡʩʪʚʦ ʩʪʦʣʙʮʦʚ ʜʣʷ 

ʜʘʥʥʦʛʦ ʧʨʠʤʝʨʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥʦ ʢʘʢ name ʠ ʩʦʜʝʨʞʘʪʴ ʩʪʦʣʙʮʳ 

first_name ʠ last_name, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʜʘʥʥʦʤʫ ʩʝʤʝʡʩʪʚʫ. ɼʨʫʛʦʝ 

ʩʝʤʝʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ location ʩʦ ʩʪʦʣʙʮʦʤ zip_code. ʊʨʝʪʴʝ ʩʝʤʝʡʩʪʚʦ 

ʩʪʦʣʙʮʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥʦ ʢʘʢ profile. ʉʝʤʝʡʩʪʚʘ ʩʪʦʣʙʮʦʚ ʦʙʳʯʥʦ 

ʢʦʥʬʠʛʫʨʠʨʫʶʪʩʷ ʥʘ ʵʪʘʧʝ ʟʘʧʫʩʢʘ. ʉʘʤʠ ʩʪʦʣʙʮʳ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʦʙʲʷʚʣʝʥʠʠ. ʉʪʦʣʙʮʳ ʤʦʛʫʪ ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʣʶʙʦʛʦ ʪʠʧʘ, 

ʚʢʣʶʯʘʷ ʤʘʩʩʠʚʳ ʙʘʡʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʦʛʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʜʣʷ 

ʜʘʥʥʦʛʦ ʧʨʠʤʝʨʘ ʩʦʩʪʦʠʪ ʠʟ ʩʝʤʝʡʩʪʚ ʩʪʦʣʙʮʦʚ: name, location ʠ profile. 

ɺʥʫʪʨʠ ʢʘʞʜʦʛʦ ʩʝʤʝʡʩʪʚʘ ʭʨʘʥʷʪʩʷ ʪʦʣʴʢʦ ʢʦʨʨʝʢʪʥʳʝ ʟʥʘʯʝʥʠʷ. ʉʝʤʝʡʩʪʚʦ 

ʩʪʦʣʙʮʦʚ name ʭʨʘʥʠʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

For row-key: 1 

first_name: John 
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last_name: Doe 

For row-key: 2 

first_name: Jane 

ʉʝʤʝʩʪʚʦ ʩʪʦʣʙʮʦʚ location ʙʫʜʝʪ ʭʨʘʥʠʪʴ: 

For row-key: 1 

zip_code: 10001 

For row-key: 2 

zip_code: 94303 

ʉʝʤʝʡʩʪʚʦ ʩʪʦʣʙʮʦʚ profile ʙʫʜʝʪ ʭʨʘʥʠʪʴ ʟʥʘʯʝʥʠʷ ʪʦʣʴʢʦ ʜʣʷ ʵʣʝʤʝʥʪʘ 

ʩ ʢʣʶʯʦʤ 1: 

For row-key: 1 

gender: male 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʘʣʠʟʘʮʠʷʭ ʭʨʘʥʠʣʠʱ, ʩʝʤʝʡʩʪʚʘ ʩʪʦʣʙʮʦʚ ʥʝ 

ʠʟʦʣʠʨʦʚʘʥʳ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʩʪʨʦʢʠ. ɺʩʝ ʜʘʥʥʳʝ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʜʥʦʤʫ 

ʩʪʨʦʢʦʚʦʤʫ ʢʣʶʯʫ ʭʨʘʥʷʪʩʷ ʩʦʚʤʝʩʪʥʦ. ʉʝʤʝʡʩʪʚʦ ʩʪʦʣʙʮʦʚ ʚʳʩʪʫʧʘʝʪ ʢʘʢ 

ʢʣʶʯ ʜʣʷ ʩʪʦʣʙʮʦʚ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʝʥʳ ʚ ʜʘʥʥʦʤ ʩʝʤʝʡʩʪʚʝ, ʘ ʩʪʨʦʢʦʚʳʡ ʢʣʶʯ 

ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʦʛʦ ʧʦʣʷ ʜʣʷ ʚʩʝʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ. 

ɼʘʥʥʳʡ ʚ Bigtable ʠ ʝʛʦ ʢʣʦʥʘʭ ʭʨʘʥʷʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʬʦʨʤʝ. ʇʦ 

ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʨʘʩʪʝʪ ʦʙʲʝʤ ʜʘʥʥʳʭ ʥʘ ʦʪʜʝʣʴʥʦʤ ʫʟʣʝ, ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʜʝʣʝʥʠʷ ʫʟʣʘ ʥʘ ʜʚʘ. ɼʘʥʥʳʝ ʩʦʨʪʠʨʫʶʪʩʷ ʠ 

ʫʧʦʨʷʜʦʯʠʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʫʟʣʘ, ʥʦ ʠ ʚ ʨʘʤʢʘʭ ʛʨʫʧʧʳ 

ʫʟʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʫʢʨʫʧʥʝʥʥʦʛʦ ʥʘʙʦʨʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. ɼʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʡ ʬʦʨʤʝ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʨʠ ʢʦʧʠʠ ʢʘʞʜʦʛʦ ʥʘʙʦʨʘ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʢʣʦʥʦʚ Bigtable ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʬʘʡʣʦʚʦʝ ʭʨʘʥʠʣʠʱʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʨʝʜʝʣʷʪʴ ʜʘʥʥʳʝ ʧʦ ʫʟʣʘʤ ʢʣʘʩʪʝʨʘ. 

ʉʦʨʪʠʨʦʚʘʥʥʘʷ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʠʩʢ ʜʘʥʥʳʭ. 

HBase ï ʵʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ, ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʝ ʨʝʰʝʥʠʝ ʥʘ 

ʙʘʟʝ ʩʝʤʝʡʩʪʚʘ ʩʪʦʣʙʮʦʚ, ʢʦʪʦʨʦʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʥʘ ʦʩʥʦʚʝ ʠʜʝʡ, ʣʝʞʘʱʠʭ ʚ 
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ʦʩʥʦʚʝ Bigtable ʦʪ Google. ɼʘʥʥʳʡ ʚ HBase ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʨʘʤʢʘʭ 

ʧʘʨʘʜʠʛʤʳ MapReduce. MapReduce-ʠʥʩʪʨʫʤʝʥʪʳ Hadoop ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

HBase ʢʘʢ ʠʩʪʦʯʥʠʢ ʠ/ʠʣʠ ʧʨʠʝʤʥʠʢʘ ʜʘʥʥʳʭ. 

ɺʦʪ ʥʝʢʦʪʦʨʳʝ open-source ʢʣʦʥʳ Bigtable: 

ï HBase; 

ï Hypertable; 

ï Cloudata. 

ʍʨʘʥʠʣʠʱʘ ʥʘ ʦʩʥʦʚʝ ʩʝʤʝʡʩʪʚʘ ʩʪʦʣʙʮʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʬʦʨʤʠʨʫʶʪ ʧʦʧʫʣʷʨʥʦʝ NoSQL-ʥʘʧʨʘʚʣʝʥʠʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

NoSQL-ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʭʨʘʥʠʣʠʱ ʪʠʧʘ 

ʢʣʶʯ/ʟʥʘʯʝʥʠʝ ʠ ʜʦʢʫʤʝʥʪʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʭʨʘʥʠʣʠʱ. 

 

2.3.2 ʍʨʘʥʠʣʠʱʘ ʢʣʶʯ/ʟʥʘʯʝʥʠʝ 

ʉʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ HashMap ʠʣʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ ʩʧʦʩʦʙʥʘ 

ʭʨʘʥʠʪʴ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʨʫ 

ʢʣʶʯ/ʟʥʘʯʝʥʠʝ. ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʘ ʙʣʘʛʦʜʘʨʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ (ʚ ʩʨʝʜʥʝʤ ʆ(1)) ʧʨʦʮʝʜʫʨʳ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ. 

ʂʣʶʯʠ ʚ ʧʘʨʘʭ ʢʣʶʯ/ʟʥʘʯʝʥʠʝ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʥʘʙʦʨʘ 

ʜʘʥʥʳʭ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʨʦʩʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʠʩʢ ʜʘʥʥʳʭ. ʇʘʨʳ 

ʢʣʶʯ/ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ: ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ 

ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʆɿʋ, ʜʨʫʛʠʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʨʘʥʝʥʠʝ ʥʘ ʜʠʩʢʝ. ʇʘʨʳ 

ʢʣʶʯ/ʟʥʘʯʝʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʫʟʣʘʤ ʢʣʘʩʪʝʨʘ. 

ʇʨʦʩʪʦʝ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʭʨʘʥʠʣʠʱʝ ʪʠʧʘ ʢʣʶʯ/ʟʥʘʯʝʥʠʝ ï Berkeley 

DB ʦʪ Oracle. Berkeley DB ï ʵʪʦ ʪʦʣʴʢʦ ʜʚʠʞʦʢ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʤ 

ʠ ʢʣʶʯʠ ʠ ʟʥʘʯʝʥʠʷ ï ʙʘʡʪʦʚʳʝ ʤʘʩʩʠʚʳ. ɼʚʠʞʦʢ Berkeley DB ʥʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʫ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʩʤʳʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ. Berkeley DB 

ʦʧʝʨʠʨʫʝʪ ʤʘʩʩʠʚʘʤʠ ʙʘʪʦʚ ʠ ʚʦʟʚʨʘʱʘʝʪ ʠʭ ʧʦ ʟʘʧʨʦʩʫ ʢʣʠʝʥʪʦʚ. ɼʘʥʥʳʝ 

ʢʵʰʠʨʫʶʪʩʷ ʚ ʆɿʋ ʠ çʩʙʨʘʩʳʚʘʶʪʩʷè ʥʘ ʜʠʩʢ ʧ ʤʝʨʝ ʨʦʩʪʘ ʠʭ ʦʙʲʝʤʘ. ɺ 

Berkeley DB ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤ ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 
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ʫʩʢʦʨʝʥʠʝ ʦʧʝʨʘʮʠʡ ʧʦʠʩʢʘ. ɼʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʩʫʱʝʩʪʚʫʝʪ ʩ ʩʝʨʝʜʠʥʳ 1990 

ʛʦʜʘ. ʀʟʥʘʯʘʣʴʥʦ, Berkeley DB ʩʦʟʜʘʚʘʣʘʩʴ ʯʪʦʙʳ ʟʘʤʝʥʠʪʴ NDBM ʦʪ AT&T. 

ɼʨʫʛʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʭʨʘʥʠʣʠʱ ʪʠʧʘ 

ʢʣʶʯ/ʟʥʘʯʝʥʠʝ ï ʢʵʰʠʨʦʚʘʥʠʝ. ʂʵʰʠʨʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʤʦʢ ʚ ʧʘʤʷʪʠ 

ʜʣʷ ʪʝʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʣʦʞʝʥʠʝʤ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʦʜʭʦʜʘ ï ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʱʝʥʠʡ ʢ ʜʠʩʢʫ. 

ʂʵʰʠʨʦʚʘʥʠʝ ï ʵʪʦ ʩʪʨʘʪʝʛʠʷ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʪʝʢʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʂʵʰʠʨʦʚʘʥʠʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʙʘʟʘʭ ʜʘʥʥʳʭ, ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʧʦʥʝʥʪʘʭ ʠ ʧʨʠʣʦʞʝʥʠʷʭ. 

ʉʫʱʝʩʪʚʫʶʪ ʥʘʜʝʞʥʳʝ open-source ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʢʵʰʠʨʦʚʘʥʠʷ ʥʘʧʦʜʦʙʠʝ EHCache (http://ehcache.org/), ʢʦʪʦʨʘʷ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ Java-ʧʨʠʣʦʞʝʥʠʡ. EHCache ʪʘʢʞʝ ʤʦʞʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʨʝʰʝʥʠʝ NoSQL. ɼʨʫʛʘʷ ʠʟʚʝʩʪʥʘʷ ʩʠʩʪʝʤʘ ʢʵʰʠʨʦʚʘʥʠʷ 

ï Memcached (http://memcached.org/), ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ open-source 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʢʵʰʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ. Memcached ʙʳʣʘ 

ʩʦʟʜʘʥʘ ɹʨʘʜʦʤ ʌʠʪʮʧʘʪʨʠʢʦʤ ʜʣʷ LiveJournal ʚ 2003 ʛʦʜʫ. 

Memcached ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʧʘʤʷʪʴʶ ʕɺʄ, ʩʦʟʜʘʚʘʷ 

ʚʠʨʪʫʘʣʴʥʳʡ ʧʫʣ ʠ ʚʳʧʦʣʥʷʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ 

ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʫʟʣʘʤʠ. ʕʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʷʚʣʝʥʠʝ 

ʩʠʪʫʘʮʠʡ, ʢʦʛʜʘ ʦʜʠʥ ʫʟʝʣ ʠʤʝʝʪ ʠʟʙʳʪʦʢ ʧʘʤʷʪʠ, ʘ ʜʨʫʛʦʡ ʠʩʧʳʪʳʚʘʝʪ 

ʥʝʜʦʩʪʘʪʦʢ ʚ ʥʝʡ. 

ʊʘʢ ʢʘʢ NoSQL-ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʪʦ ʧʦʷʚʣʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʭʨʘʥʠʣʠʱʘ ʪʠʧʘ ʢʣʶʯ/ʟʥʘʯʝʥʠʝ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʩʪʨʦʷʪʩʷ ʥʘ 

ʦʩʥʦʚʝ Memcached API, ʜʨʫʛʠʝ ʠʩʧʦʣʴʟʫʶʪ Berkeley DB ʢʘʢ ʥʠʟʣʝʞʘʱʝʝ 

ʭʨʘʥʠʣʠʱʝ, ʪʨʝʪʴʠ ï ʨʝʘʣʠʟʫʶʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʥʘ ʥʦʚʳʭ 

ʧʨʠʥʮʠʧʘʭ. 

ʄʥʦʛʠʝ ʠʟ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʘʨʘʭ ʢʣʶʯ/ʟʥʘʯʝʥʠʝ, ʦʙʣʘʜʘʶʪ 

ʩʦʙʩʪʚʝʥʥʳʤ API, ʧʦʟʚʦʣʷʶʱʠʤ ʙʦʣʝʝ ʧʨʦʩʪʦ ʨʘʟʚʝʨʥʫʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ 

ʩʠʩʪʝʤʫ. ʅʝʩʢʦʣʴʢʦ ʠʟ ʥʠʭ, ʪʘʢʠʝ ʢʘʢ Redis (http://redis.io/), ʦʙʝʩʧʝʯʠʚʘʶʪ 

http://ehcache.org/
http://memcached.org/
http://redis.io/


70 

ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ API ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʙʩʪʨʘʢʮʠʠ. Redis ï ɻ ʪʦ 

ʩʝʨʚʝʨ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, ʪʘʢ ʢʘʢ ʦʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʣʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʩʪʨʦʢ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʠʤʚʦʣʦʚ), ʩʧʠʩʢʦʚ, ʤʥʦʞʝʩʪʚ, ʘ 

ʪʘʢʞʝ ʢʘʨʪ ʦʪʦʙʨʘʞʝʥʠʷ. Redis ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʛʨʘʤʤʠʩʪʫ ʙʦʛʘʪʳʡ 

ʥʘʙʦʨ ʦʧʝʨʘʮʠʡ ʥʘʜ ʵʪʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʜʘʥʥʳʭ. 

ʅʝʢʦʪʦʨʳʝ ʭʨʘʥʠʣʠʱʘ ʥʘ ʦʩʥʦʚʝ ʧʘʨ ʢʣʶʯ/ʟʥʘʯʝʥʠʝ: 

ï Membase; 

ï Kyoto Cabinet; 

ï Redis. 

ɺʩʝ ʪʨʠ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʭʨʘʥʠʣʠʱʘʤʠ ʪʠʧʘ ʢʣʶʯ/ʟʥʘʯʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ 

ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʥʥʳʭ ʠʣʠ ʧʨʦʩʪʦ ʜʣʷ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. 

ʉʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʧʘʨ ʢʣʶʯ/ʟʥʘʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʜʦ ʩʠʭ ʧʦʨ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʝʞʥʫʶ ʤʦʜʝʣʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʥʠ 

ʭʨʘʥʠʪ. ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʪʠʧʘ ʢʣʶʯ/ʟʥʘʯʝʥʠʝ ʜʝʣʘʶʪ 

ʘʢʮʝʥʪ ʥʘ ʜʦʩʪʫʧʥʦʩʪʠ ʚʤʝʩʪʦ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʨʘʟʨʘʙʦʪʘʥʳ 

ʥʘ ʦʩʥʦʚʝ Dynamo ʦʪ Amazon, ʩʠʩʪʝʤʳ ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʦʩʥʦʚʘʥʘ ʥʘ ʧʘʨʘʭ 

ʢʣʶʯ/ʟʥʘʯʝʥʠʝ. Dynamo ʦʪ Amazon ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʭ ʩʠʩʪʝʤ Amazon. 

ɸʤʘʟʦʥʢʠ ʚʠʥʘ ʠ ʚʳʩʦʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʩʠʩʪʝʤʳ. Apache Cassandra, Basho Riak, 

ʠ Voldemort ʷʚʣʷʶʪʩʷ open-source-ʧʨʦʝʢʪʘʤʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʳ 

ʠʜʝʠ Amazon Dynamo. 

Amazon Dynamo ʚʳʥʦʩʠʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʠʜʝʠ ʚʳʩʦʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʘʷ ʠʟ ʢʦʥʮʝʧʮʠʡ ï ʚʨʝʤʝʥʥʘʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ. ɺʨʝʤʝʥʥʘʷ 

(ʫʩʣʦʚʥʘʷ, ʯʘʩʪʠʯʥʘʷ) ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʪʘʤ ʤʦʛʫʪ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʥʝʙʦʣʴʰʠʝ ʠʥʪʝʨʚʘʣʳ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʨʝʧʣʠʮʠʨʦʚʘʥʥʳʭ 

ʫʟʣʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ʤʝʞʜʫ ʫʟʣʘʤʠ peer-to-

peer. 
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ɺʨʝʤʝʥʥʘʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʝ ʥʝ ʩʦʛʣʘʩʦʚʘʥʳ. 

ʕʪʦ ʣʠʰʴ ʩʣʘʙʘʷ ʬʦʨʤʘ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ, ʯʝʤ ʪʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 

ʧʨʠʥʮʠʧʘʭ ACID ʜʣʷ ʈʉʋɹɼ. 

ʉʫʱʝʩʪʚʫʶʪ ʢʣʦʥʳ Dynamo: 

ï Cassandra; 

ï Voldemort; 

ï Riak. 

 

2.3.3 ɼʦʢʫʤʝʥʪʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ 

ɼʦʢʫʤʝʥʪʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʥʝ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʘʤʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. ʄʥʦʛʠʝ ʥʘʯʠʥʘʶʱʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʫʪʘʶʪ 

ʩʠʩʪʝʤʫ NoSQL ʥʘ ʦʩʥʦʚʝ ʜʦʢʫʤʝʥʪʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ ʥʘ ʦʩʥʦʚʝ ʜʦʢʫʤʝʥʪʦʚ. ʉʣʦʚʦ ʜʦʢʫʤʝʥʪ ʚ ʩʬʝʨʝ 

ʙʘʟ ʜʘʥʥʳʭ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʣʘʙʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʥʘʙʦʨʳ ʧʘʨ 

ʢʣʶʯ/ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʦʢʫʤʝʥʪʘ ʚ ʬʦʨʤʘʪʝ JSON (ʥʦʪʘʮʠʷ ʦʙʲʝʢʪʦʚ 

JavaScript); ɻ ʪʦ ʥʝ ʜʦʢʫʤʝʥʪʳ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ (ʭʦʪʷ ʦʥʠ ʪʘʢʞʝ ʤʦʛʫʪ 

ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ ʚ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤʘʭ). 

ɼʦʢʫʤʝʥʪʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʜʘʥʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʜʦʢʫʤʝʥʪ ʚ ʮʝʣʦʤ, ʥʝ ʨʘʟʙʠʚʘʷ ʝʛʦ ʥʘ ʩʦʩʪʘʚʥʳʝ ʧʘʨʳ ʠʤʷ/ʟʥʘʯʝʥʠʝ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʠʨʦʚʘʪʴ ʢʦʣʣʝʢʮʠʷʤʠ ʜʦʢʫʤʝʥʪʦʚ. ɼʦʢʫʤʝʥʪʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʜʜʝʨʞʠʚʘʶʪ ʠʥʜʝʢʩʠʨʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʦʩʥʦʚʝ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ, ʥʦ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʚʦʡʩʪʚ 

ʜʦʢʫʤʝʥʪʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʦʩʪʫʧʥʳ ʥʝʩʢʦʣʴʢʦ ʉʋɹɼ ʜʘʥʥʦʛʦ ʪʠʧʘ, ʥʦ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ MongoDB ʠ CouchDB. 

 

2.3.4 ɻʨʘʬʦʚʳʝ ʙʘʟʳ ʜʘʥʥʳʭ 

ɺ ʧʨʝʜʳʜʫʱʠʭ ʧʦʜʨʘʟʜʝʣʘʭ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʧʨʦʜʫʢʪʦʚ NoSQL. ʅʝʢʦʪʦʨʳʝ ʨʝʰʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʛʨʘʬʦʚʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ XML, ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ 

NoSQL. ɺ ʜʘʥʥʦʤ ʧʦʩʦʙʠʠ ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʙʫʜʫʪ. ʉʝʛʦʜʥʷ 
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ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʣʠ ʛʨʘʬʦʚʳʝ ʙʘʟʳ ʜʘʥʥʳʭ: Neo4j ʠ 

FlockDB. Neo4J ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ACID. ʊʘʢʠʝ ʉʋɹɼ 

ʦʙʣʝʛʯʘʶʪ ʦʙʨʘʙʦʪʢʫ ʛʨʘʬʦʚ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʪʝʨʤʠʥʘ NoSQL. ɹʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ 

ʩʝʤʝʡʩʪʚ ʩʪʦʣʙʮʦʚ, ʧʘʨ ʢʣʶʯ/ʟʥʘʯʝʥʠʝ, ʯʘʩʪʠʯʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ 

ʠ ʜʦʢʫʤʝʥʪʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ. ʂʨʦʤʝ ʵʪʦʛʦ, ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 

ʩʧʠʩʦʢ ʧʨʦʜʫʢʪʦʚ ʩ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʜʭʦʜ NoSQL ʥʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʝʰʝʥʠʝʤ 

ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʦʥ ʪʘʢʞʝ ʠʤʝʝʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʜʘʥʥʳʝ ʧʦ ʫʟʣʘʤ ʢʣʘʩʪʝʨʘ ʚ 

ʩʣʫʯʘʝ ʫʚʝʣʠʯʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ. ʆʙʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ, ʪʨʝʙʫʶʱʝʡ ʧʦʠʩʢʘ ʥʦʚʳʭ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʰʘʙʣʦʥʳ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʢʘʢ MapReduce, ʙʳʣʠ ʨʘʩʢʨʳʪʳ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ 

ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

 

1. ʂʘʢʦʚʳ ʦʙʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʩʝʭ ʤʝʪʦʜʦʚ ʚ Big Data? ʆʧʠʰʠʪʝ 

ʢʘʞʜʫʶ ʦʩʦʙʝʥʥʦʩʪʴ. 

2. ʇʦʷʩʥʠʪʝ ʧʨʠʥʮʠʧ çʜʘʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʫʟʣʘʤè. 

3. ʇʦʷʩʥʠʪʝ ʧʨʠʥʮʠʧ çʧʨʠʣʦʞʝʥʠʷ ʧʝʨʝʤʝʱʘʶʪʩʷ ʢ ʜʘʥʥʳʤè. 

4. ʇʦʷʩʥʠʪʝ ʧʨʠʥʮʠʧ çʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʣʦʢʘʣʴʥʦè. 

5. ʇʦʷʩʥʠʪʝ ʧʨʠʥʮʠʧ çʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʯʪʝʥʠʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ 

ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘè. 
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6. ʂʘʢʘʷ ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʦʙʣʘʩʪʠ 

Big Data? 

7. ʆʧʠʰʠʪʝ ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ MPP-ʩʠʩʪʝʤ ʙʘʟ 

ʜʘʥʥʳʭ. 

8. ʆʧʠʰʠʪʝ ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ In-Memory ʙʘʟ 

ʜʘʥʥʳʭ. 

9. ʆʧʠʰʠʪʝ ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ BSP-ʩʠʩʪʝʤ. 

10. ʂʘʢʠʝ ʪʠʧʳ ʙʘʟ ʜʘʥʥʳʭ NoSQL ʚʳ ʟʥʘʝʪʝ? ʆʧʠʰʠʪʝ ʵʪʠ ʪʠʧʳ. 
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ʈɸɿɼɽʃ 3. ʆʉʅʆɺʓ NOSQL 

 

ɹʘʟʳ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʝʤʝʡʩʪʚ ʩʪʦʣʙʮʦʚ ï ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʝ 

ʨʝʰʝʥʠʝ ʩʨʝʜʠ ʥʝʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. ʊʘʢʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩʪʘʣʠ 

ʧʦʧʫʣʷʨʥʳ ʙʣʘʛʦʜʘʨʷ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʤ ʫʩʠʣʠʷʤ ʢʦʤʘʥʜʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

Google ʠ ʨʦʩʪʫ ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ Facebook, LinkedIn ʠ Twitter. 

ʕʪʠ ʩʠʩʪʝʤʳ ʩʪʘʣʠ ʩʚʦʝʛʦ ʨʦʜʘ ʩʠʤʚʦʣʦʤ NoSQL-ʨʝʚʦʣʶʮʠʠ. 

ʄʥʦʞʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʦʙʝʩʧʝʯʠʣʠ ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʦ ʚʩʝʛʦ 

ʤʠʨʘ ʢ ʪʝʭʥʦʣʦʛʠʷʤ ʧʦʠʩʢʘ Google ʠ ʦʪʢʨʳʣʠ ʪʝʭʥʦʣʦʛʠʠ ʢʨʫʧʥʦ ʤʘʩʰʪʘʙʥʳʭ 

ʩʠʩʪʝʤ ʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ: Google Earth, Google Analytics ʠ Google Maps. ɹʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʣʘʩʪʝʨ ʥʝʜʦʨʦʛʠʭ ʤʘʰʠʥ ʩʧʦʩʦʙʝʥ ʫʧʨʘʚʣʷʪʴ ʦʛʨʦʤʥʳʤʠ 

ʦʙʲʸʤʘʤʠ ʜʘʥʥʳʭ ʛʦʨʘʟʜʦ ʵʬʬʝʢʪʠʚʥʝʝ ʯʝʤ ʦʜʥʘ ʜʦʨʦʛʘʷ ʩʫʧʝʨ-ʕɺʄ. ɹʳʣʠ 

ʚʳʜʚʠʥʫʪʳ ʪʨʠ ʢʣʶʯʝʚʳʝ ʢʦʥʮʝʧʮʠʠ: 

1. ʅʝʦʙʭʦʜʠʤʦ ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʝʚʦʡ ʩʨʝʜʝ, ʢʦʪʦʨʘʷ 

ʜʦʣʞʥʘ ʦʙʲʝʜʠʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨʦʚ. ʌʘʡʣʳ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʠʤʠ ʠ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʘʭ. 

2. ɼʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʭʨʘʥʠʪʴ ʚ ʩʪʨʫʢʪʫʨʝ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʦʣʴʰʫʶ ʛʠʙʢʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʤʠ 

ʨʝʣʷʮʠʦʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ʉʭʝʤʘ ʭʨʘʥʝʥʠʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʝ ʭʨʘʥʝʥʠʝ ʦʛʨʦʤʥʳʭ ʦʙʲʝʤʦʚ ʨʘʟʨʷʞʝʥʥʳʭ ʜʘʥʥʳʭ. ʅʝʦʙʭʦʜʠʤʦ 

ʠʟʤʝʥʷʪʴ ʩʭʝʤʫ ʙʘʟʳ ʜʘʥʥʳʭ ʙʝʟ ʫʜʘʣʝʥʠʷ ʣʝʞʘʱʠʭ ʚ ʝʝ ʦʩʥʦʚʝ ʪʘʙʣʠʮ. 

3. ʇʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʡ ʜʦʣʞʝʥ ʩʪʨʦʠʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʜʘʥʥʳʝ 

ʤʦʛʣʠ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʦʪʜʝʣʴʥʳʤʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ. ʊʘʢʦʝ 

ʪʨʝʙʦʚʘʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦ ʝʩʣʠ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʨʘʟʤʝʱʘʝʪʩʷ 

ʬʠʟʠʯʝʩʢʠ ʥʘ ʪʦʡ ʞʝ ʤʘʰʠʥʝ, ʛʜʝ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʜʘʥʥʳʝ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʜʘʚʘʪʴ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ 

ʯʝʨʝʟ ʩʝʪʴ, ʯʪʦ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

 

3.1 ɸʨʭʠʪʝʢʪʫʨʘ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ 
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3.1.1 ʉʪʦʣʙʮ rʚ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ 

Bigtable ʦʪ Google ʠ Apache HBase (ʯʘʩʪʴ ʬʨʝʡʤʚʦʨʢʘ Hadoop) ʷʚʣʷʶʪʩʷ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʩʝʤʝʡʩʪʚʝ ʩʪʦʣʙʮʦʚ, ʢʘʢ ʠ Hypertable ʠ 

Cloudata. ɸʨʭʠʪʝʢʪʫʨʘ ʵʪʠʭ ʩʠʩʪʝʤ ʚʘʨʴʠʨʫʝʪʩʷ, ʥʦ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʧʦʩʪʨʦʝʥʠʷ ʫ ʥʠʭ ʦʙʱʠʝ. 

ʇʦʢʦʣʝʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ ʞʠʚʝʪ ʚ ʵʧʦʭʫ ʨʝʣʷʮʠʦʥʥʳʭ 

ʙʘʟ ʜʘʥʥʳʭ. ʆʙʫʯʝʥʠʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʨʘʙʦʪʝ, ʧʫʙʣʠʢʘʮʠʠ ï 

ʚʩʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ, ʚʥʝʜʨʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʨʝʣʷʮʠʦʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ɺ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ ʈʉʋɹɼ ʣʝʞʘʪ ʦʪʥʦʰʝʥʠʷ 

ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʢʦʣʝʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪ ʨʝʣʷʮʠʦʥʥʳʝ 

ʙʘʟʳ ʜʘʥʥʳʭ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʮʝʧʮʠʠ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʭ ʜʘʥʥʳʭ: 

ʩʫʱʥʦʩʪʠ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ, ʠʟʫʯʘʶʪʩʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʚʥʝʜʨʷʶʪʩʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʦʙʩʫʞʜʘʶʪʩʷ ʠ ʠʩʩʣʝʜʫʶʪʩʷ. ʇʦʵʪʦʤʫ, ʠʟʣʦʞʝʥʠʝ ʧʨʠʥʮʠʧʦʚ 

ʧʦʩʪʨʦʝʥʠʷ ʩʪʦʣʙʮʦʚʳʭ ʙʘʟ ʜʘʥʥʳʭ ʥʘʯʥʝʤ ʩ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʠʤʝʨʘ ʥʘ ʦʩʥʦʚʝ 

ʈʉʋɹɼ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʦʩʚʦʠʪʴ ʤʘʪʝʨʠʘʣ. 

ɺ ʈʉʋɹɼ ʘʪʨʠʙʫʪʳ ʦʪʥʦʰʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʪʦʣʙʮʘʤʠ ʪʘʙʣʠʮ. 

ʉʪʦʣʙʮʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʘʨʘʥʝʝ ʠ ʟʥʘʯʝʥʠʷ ʭʨʘʥʷʪʩʷ ʜʣʷ ʢʘʜʦʡ ʩʪʨʦʢʠ ʢʘʞʜʦʛʦ 

ʩʪʦʣʙʮʘ. ʅʘ ʨʠʩ. 3.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʨʝʣʷʮʠʦʥʥʦʡ ʪʘʙʣʠʮʳ, ʢʦʪʦʨʘʷ 

ʧʦʥʷʪʥʦ ʣʶʙʦʤʫ ʨʘʟʨʘʙʦʪʯʠʢʫ. 
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ʈʠʩʫʥʦʢ 3.1 ï ʉʭʝʤʘ ʨʝʣʷʮʠʦʥʥʦʡ ʪʘʙʣʠʮʳ 

 

ɺ ʜʘʥʥʦʤ ʵʣʝʤʝʥʪʘʨʥʦʤ ʧʨʠʤʝʨʝ ʪʘʙʣʠʮʘ ʩʦʜʝʨʞʠʪ 5 ʩʪʦʣʙʮʦʚ. ɺ 

ʈʉʋɹɼ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʠʧ ʜʘʥʥʳʭ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʪʦʣʙʮʘ çFirst Nameè ʫʢʘʟʳʚʘʝʪʩʷ ʪʠʧ varchar, ʜʣʷ çZIPè ï int. 

ɺ ʷʯʝʡʢʘʭ ʪʘʙʣʠʮʳ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ (NULL-

ʟʥʘʯʝʥʠʷ). ʅʘʧʨʠʤʝʨ, ʚ ʧʨʠʤʝʨʝ ʥʘ ʨʠʩ. 3.1 ʫ Jolly Goodfellow ʦʪʩʫʪʩʪʚʫʝʪ 

ʦʪʯʝʩʪʚʦ (ʧʦʣʝ çMiddle Nameè). 

ʆʙʳʯʥʦ, ʚ ʪʘʙʣʠʮʝ ʈʉʋɹɼ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʪʦʣʙʮʦʚ, ʠʥʦʛʦʜʘ ï 

ʜʝʩʷʪʢʠ. ɺʥʫʪʨʠ ʪʘʙʣʠʮʳ ʭʨʘʥʷʪʩʷ ʪʳʩʷʯʠ ʟʘʧʠʩʝʡ. ɺ ʦʩʦʙʳʭ ʩʣʫʯʘʷʭ ʪʘʙʣʠʮʳ 

ʤʦʛʫʪ ʭʨʘʥʠʪʴ ʤʠʣʣʠʦʥʳ ʩʪʨʦʢ, ʥʦ ʪʘʢʦʝ ʨʘʟʤʝʱʝʥʠʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʣʠʷʪʴ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʧʪʠʤʠʟʘʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʥʦʨʤʘʣʠʟʘʮʠʷ ʠ 

ʠʥʜʝʢʩʠʨʦʚʘʥʠʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʙʣʠʮʳ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ 

ʪʨʝʙʫʝʪʩʷ ʜʦʙʘʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʩʪʦʣʙʮʦʚ, ʥʘʧʨʠʤʝʨ çStreet Addressè ʠ çFood 

Preferencesè. ʂʘʢ ʪʦʣʴʢʦ ʜʦʙʘʚʣʝʥʳ ʥʦʚʳʝ ʩʪʦʣʙʮʳ, ʦʥʠ ʥʝ ʩʦʜʝʨʞʘʪ ʟʥʘʯʝʥʠʡ. 

ɺ ʷʯʝʡʢʘʭ ʙʫʜʝʪ ʤʥʦʞʝʩʪʚʦ NULL-ʟʥʘʯʝʥʠʡ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʪʘʙʣʠʮʘ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 3.2. 
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ʈʠʩʫʥʦʢ 3.2 ï ʈʘʟʨʘʞʝʥʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʥʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʭʨʘʥʠʪʴ ʨʘʟʣʠʯʥʳʝ ʚʝʨʩʠʠ ʜʘʥʥʳʭ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʥʘʧʦʤʠʥʘʶʱʫʶ ʪʨʝʭʤʝʨʥʫʶ ʪʘʙʣʠʮ Excel, ʛʜʝ ʦʜʥʠʤ 

ʠʟ ʠʟʤʝʨʝʥʠʡ ʚʳʩʪʫʧʘʝʪ ʚʨʝʤʷ. ʈʠʩʫʥʦʢ 3.3 ʜʝʤʦʥʩʪʨʠʨʫʝʪ 3-D-ʥʘʙʦʨ ʜʘʥʥʳʭ. 

 
ʈʠʩʫʥʦʢ 3.3 ï 3-D-ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʠʤʝʨ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ, ʚʳ ʤʦʞʝʪ ʜʦʛʘʜʘʪʴʩʷ 

ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʪʴʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʫʩʪʳʭ ʷʯʝʝʢ ʝʩʣʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚʩʝ ʜʘʥʥʳʝ ʠʟ ʪʘʙʣʠʮʳ ʙʫʜʫʪ ʫʜʘʣʝʥʳ. ʍʨʘʥʝʥʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʫʩʪʳʭ ʷʯʝʝʢ ʤʦʞʝʪ ʙʳʪʴ ʩʧʨʷʞʝʥʦ ʩ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʘʤʠ. 

ʊʦʯʥʝʝ, ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʳ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʈʉʋɹɼ. 
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3.1.2 ʉʪʦʣʙʮʦʚʳʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʠ ʈʉʋɹɼ 

ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʠʤʝʨʘ ʩ ʪʘʙʣʠʮʝʡ ʨʘʩʩʤʦʪʨʠʤ ʩʪʦʣʙʮʦʚʳʝ 

ʙʘʟʳ ʜʘʥʥʳʭ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʙʫʜʝʪ ʘʢʮʝʥʪʠʨʦʚʘʥʦ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʦʩʪʨʦʝʥʠʷ 

ʙʘʟ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʪʦʣʙʮʦʚ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʪʦʣʙʮʦʚʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʦʪʣʠʯʘʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ 

ʩʪʨʦʛʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʭʝʤʝ ʙʘʟʳ ʜʘʥʥʳʭ; ʤʦʞʥʦ ʣʝʛʢʦ ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ 

ʩʪʦʣʙʮʳ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. ɺ ʦʙʳʯʥʦʤ ʩʪʦʣʙʮʦʚʦʤ 

ʭʨʘʥʠʣʠʱʝ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʤʝʡʩʪʚʘ ʩʪʦʣʙʮʦʚ, ʘ ʥʝ ʩʪʦʣʙʮʳ. 

ʉʝʤʝʡʩʪʚʦ ʩʪʦʣʙʮʦʚ ï ʵʪʦ ʥʘʙʦʨ ʩʪʦʣʙʮʦʚ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʚ ʧʘʢʝʪ. ʉʪʦʣʮʘ 

ʚ ʦʜʥʦʤ ʧʘʢʝʪʝ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʳ, ʭʦʪʷ ʵʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʪʨʝʙʦʚʘʥʠʝʤ. ʂʦʣʦʥʢʠ ʩʝʤʝʡʩʪʚʘ ʭʨʘʥʷʪʩʷ ʬʠʟʠʯʝʩʢʠ ʩʦʚʤʝʩʪʥʦ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʤʝʡʩʪʚʦ ʥʝʩʢʦʣʴʢʦ ʩʪʦʣʙʮʦʚ ʩ 

ʦʜʠʥʘʢʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʄʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ʚ ʩʝʤʝʡʩʪʚʝ, ʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʢʦʣʦʥʦʢ ʚ ʧʘʢʝʪʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʭʝʤʫ ʙʦʣʝʝ ʛʠʙʢʦʡ. ɺ ʥʘʰʝʤ 

ʧʨʠʤʝʨʝ ʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʨʠ ʩʝʤʝʡʩʪʚʘ: name, location ʠ preferences. 

ɺ ʩʪʦʣʙʮʦʚʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʩʝʤʝʡʩʪʚʦ ʩʪʦʣʙʮʦʚ ï ʵʪʦ ʘʥʘʣʦʛ ʩʪʦʣʙʮʘ ʚ 

ʈʉʋɹɼ. ʆʙʘ ʵʣʝʤʝʥʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʘʨʘʥʝʝ, ʧʝʨʝʜ ʜʦʙʘʚʣʝʥʠʝʤ ʜʘʥʥʳʭ. 

ʉʪʦʣʙʮʳ ʚ ʈʉʋɹɼ ʧʨʝʜʧʦʣʘʛʘʶʪ ʟʘʜʘʥʠʝ ʪʠʧʘ ʭʨʘʥʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʥʝ 

ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚ ʩʪʦʣʙʮʦʚʳʭ ʙʘʟʘʭ: ʦʥʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʣʶʙʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʣʶʙʳʝ ʪʠʧʳ ʟʥʘʯʝʥʠʡ. 

ʂʘʞʜʘʷ ʩʪʨʦʢʘ ʚ ʩʪʦʣʙʮʦʚʳʭ ʙʘʟʘʭ ʭʨʘʥʠʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʪʝʭ ʩʪʦʣʙʮʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʜʣʷ ʥʝʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʦʨʨʝʢʪʥʳʝ ʟʥʘʯʝʥʠʷ. NULL-ʟʥʘʯʝʥʠʷ ʥʝ 

ʭʨʘʥʷʪʩʷ ʚ ʙʘʟʝ. ʅʘ ʨʠʩ. 3.4 ʧʦʢʘʟʘʥʦ ʢʘʢ ʠʟʤʝʥʠʪʩʷ ʩʭʝʤʘ ʜʘʥʥʳʭ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʤʝʡʩʪʚ ʩʪʦʣʙʮʦʚ. 
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ʈʠʩʫʥʦʢ 3.4 ï ʊʘʙʣʠʮʘ ʚ ʩʪʦʣʙʮʦʚʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 

 

ʂʨʦʤʝ ʭʦʨʦʰʝʛʦ ʤʝʭʘʥʠʟʤʘ ʭʨʘʥʝʥʠʷ ʨʘʟʨʷʞʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʪʦʣʙʮʦʚʳʝ 

ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ 

ʨʘʟʨʝʟʝ. ʇʦʵʪʦʤʫ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʜʘʥʥʳʝ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ. 3.5. 

 
ʈʠʩʫʥʦʢ 3.5 ï ʍʨʘʥʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

 

ʅʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʜʘʥʥʳʝ ʥʝ ʭʨʘʥʷʪʩʷ ʢʘʢ ʝʜʠʥʘʷ ʪʘʙʣʠʮʘ, ʥʦ 

ʨʘʩʧʦʣʦʞʝʥʳ ʢʘʢ ʥʘʙʦʨ ʩʝʤʝʡʩʪʚ ʩʪʦʣʙʮʦʚ. ʅʘʙʦʨ ʩʪʦʣʙʮʦʚ ʩʧʨʦʝʢʪʠʨʦʚʘʥ 

ʜʣʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʣʝʛʢʦ ʤʦʞʝʪ ʦʧʝʨʠʨʦʚʘʪʴ ʤʠʣʣʠʦʥʘʤʠ 

ʩʪʦʣʙʮʦʚ ʠ ʤʠʣʣʠʘʨʜʘʤʠ ʩʪʨʦʢ. ʇʦʵʪʦʤʫ, ʦʜʥʘ ʪʘʙʣʠʮʘ ʯʘʩʪʦ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʤʘʰʠʥ. ʉʪʨʦʢʦʚʳʡ ʢʣʶʯ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʟʘʧʠʩʴ ʚ ʩʪʦʣʙʮʦʚʦʡ 

ʙʘʟʝ. ʉʪʨʦʢʠ ʫʧʦʨʷʜʦʯʝʥʳ ʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʧʘʢʝʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʥʝʧʨʝʨʳʚʥʳʝ 

ʟʥʘʯʝʥʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʚʦ ʚʨʝʤʝʥʠ. 

ʈʠʩʫʥʦʢ 3.6 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʬʠʟʠʯʝʩʢʫʶ ʩʭʝʤʫ ʭʨʘʥʝʥʠʷ ʪʘʙʣʠʮʳ. 
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ʈʠʩʫʥʦʢ 3.6 ï ʈʘʟʜʝʣʝʥʠʝ ʪʘʙʣʠʮʳ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

 

ʆʙʳʯʥʦʝ ʨʝʰʝʥʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʦʣʙʮʦʚʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ï 

ʧʨʠʤʝʥʝʥʠʝ ʢʣʘʩʪʝʨʘ. ɿʘʧʫʩʢ ʧʦʜʦʙʥʦʛʦ ʨʝʰʝʥʠʷ ʥʘ ʝʜʠʥʩʪʚʝʥʥʦʡ ʤʘʰʠʥʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ ʮʝʣʝʡ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʂʘʞʜʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʩʝʤʝʡʩʪʚʘ ʩʪʦʣʙʮʦʚ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʠʧʦʚʫʶ ʪʦʧʦʣʦʛʠʶ 

ʢʣʘʩʪʝʨʘ ʠ ʦʙʣʘʜʘʝʪ ʩʚʦʠʤ ʤʝʭʘʥʠʟʤʦʤ ʨʘʟʚʝʨʪʳʚʘʥʠʷ, ʥʦ ʚʩʝ ʧʦʜʦʙʥʳʝ 

ʨʝʰʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʝʢʦʪʦʨʳʡ ʪʠʧʦʚʦʡ ʩʮʝʥʘʨʠʡ. 

 

3.1.3 ʅʘʙʦʨʳ ʩʪʦʣʙʮʦʚ, ʚʩʪʨʦʝʥʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ, ʧʘʨʳ ʢʣʶʯ/ʟʥʘʯʝʥʠʝ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʪʦʣʙʮʦʚʳʭ ʙʘʟ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮ 

ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʣʝʛʢʦ ʧʦʥʷʪʴ, ʵʪʦ ʩʦʟʜʘʝʪ ʧʫʪʘʥʠʮʫ. ʏʘʩʪʦ ʪʘʢʠʝ 

ʪʝʨʤʠʥʳ, ʢʘʢ ʩʪʦʣʙʮʳ ʠ ʪʘʙʣʠʮʳ ʩʨʘʟʫ ʞʝ ʚʳʟʳʚʘʶʪ ʚ ʚʦʦʙʨʘʞʝʥʠʠ 

ʨʝʣʷʮʠʦʥʥʳʝ ʙʘʟr ʜʘʥʥʳʭ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʭʝʤʳ 

ʜʘʥʥʳʭ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʨʝʜʥʳʤ ʠ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʘʟʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʦʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʦʣʙʮʦʚʳʭ ʙʘʟ ʜʘʥʥʳʭ. ʕʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʦʜʥʘ ʠʟ ʣʦʚʫʰʝʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʫʶ ʢʘʞʜʳʡ ʨʘʟʨʘʙʦʪʯʠʢ ʜʦʣʞʝʥ ʠʟʙʝʛʘʪʴ. ɺʩʝʛʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʢʦʨʨʝʢʪʥʘʷ ʤʝʪʦʜʠʢʘ ʨʘʙʦʪʳ ʩ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ 

ʚʘʞʥʝʝ ʩʘʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. ɽʩʣʠ ʈʉʋɹɼ ʷʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʪʝʤ, ʯʪʦ ʥʫʞʥʦ 

ʚ ʢʦʥʢʨʝʪʥʦʤ ʧʨʦʝʢʪʝ, ʪʦ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʥʥʦ ʵʪʫ ʤʦʜʝʣʴ. ʆʜʥʘʢʦ, 

ʝʩʣʠ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ʩʪʦʣʙʮʦʚʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʚ ʮʝʣʷʭ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

ʦʛʨʦʤʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ, ʪʦʛʜʘ ʠʩʧʦʣʴʟʫʡʪʝ NoSQL-ʧʦʜʭʦʜ ʙʝʟ ʢʘʢʠʭ-

ʣʠʙʦ ʈʉʋɹɼ. 
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ʏʘʩʪʦ, ʣʝʛʯʝ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʙʝ ʩʪʦʣʙʮʦʚʳʝ ʙʘʟʳ ʢʘʢ ʥʘʙʦʨ ʦʪʦʙʨʘʞʝʥʠʡ 

ʠʣʠ ʢʘʨʪ. ʂʘʨʪʳ ʠʣʠ ʭʵʰ-ʢʘʨʪʳ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʘʩʩʦʮʠʘʪʠʚʥʳʤʠ 

ʤʘʩʩʠʚʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʘʨʳ ʢʣʶʯʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ. 

ʂʣʶʯʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʥʠʢʘʣʴʥʳʤʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʢʦʣʣʠʟʠʡ, ʘ 

ʟʥʘʯʝʥʠʷ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʣʶʙʳʤ ʤʘʩʩʠʚʦʤ ʙʘʡʪʦʚ. ʅʝʢʦʪʦʨʳʝ ʢʘʨʪʳ ʤʦʛʫʪ 

ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʩʪʨʦʢʦʚʳʝ ʢʣʶʯʠ ʠ ʟʥʘʯʝʥʠʷ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʙʘʟ ʜʘʥʥʳʭ 

ʥʘ ʦʩʥʦʚʝ ʩʪʦʣʙʮʦʚ ʥʝ ʠʤʝʶʪ ʪʘʢʦʛʦ ʩʪʨʦʛʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʅʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ Bigtable ʦʪ Google, ʥʘʩʪʦʷʱʠʡ ʧʨʦʦʙʨʘʟ ʜʣʷ ʚʩʝʭ 

ʩʪʦʣʙʮʦʚʳʭ ʙʘʟ ʜʘʥʥʳʭ ʪʝʢʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʦʬʠʮʠʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʨʘʟʨʝʞʝʥʥʘ,̫ ʨʘʩʧʨʝʜʝʣʝʥʥʘ,̫ ʫʩʪʦʡʯʠʚʘʷ, ʤʥʦʛʦʤʝʨʥʘʷ ʠ ʦʪʩʦʨʪʠʨʦʚʘʥʥʘ ̫

ʢʘʨʪʘ ʦʪʦʙʨʘʞʝʥʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʨʠʤʝʨ ʢʘʢ ʤʥʦʛʦʤʝʨʥʫ  ʁ ʚʣʦʞʝʥʥʫ  ʁ ʢʘʨʪʫ, ʤʦʞʥʦ 

ʩʦʟʜʘʪʴ ʧʝʨʚʳʝ ʜʚʘ ʫʨʦʚʥʷ ʢʣʶʯʝʡ ʚ JSON-ʧʦʜʦʙʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ, 

ʥʘʧʨʠʤʝʨ, ʪʘʢ: 

 
ʈʠʩʫʥʦʢ 3.7 ï JSON-ʧʦʜʦʙʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ 

 

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʢʣʶʯʘ ʷʚʣʷʝʪʩʷ ʩʪʨʦʢʦʚʳʤ ʢʣʶʯʦʤ, 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʤ ʟʘʧʠʩʴ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʂʣʶʯ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ï ʵʪʦ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʫʨʦʚʥʷ ʩʝʤʝʡʩʪʚʘ ʩʪʦʣʙʮʦʚ. ʊʨʠ ʩʝʤʝʡʩʪʚʘ ʩʪʦʣʙʮʦʚ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʨʘʥʝʝ: name, location ʠ preferences. ʉʣʝʜʫʷ ʪʘʢʦʤʫ ʰʘʙʣʦʥʫ, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʢʣʶʯ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʢʘʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʪʦʣʙʮʘ. ʂʘʞʜʘʷ ʩʪʨʦʢʘ 

ʤʦʞʝʪ ʦʭʚʘʪʳʚʘʪʴ ʨʘʟʣʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ʚʥʫʪʨʠ ʩʝʤʝʡʩʪʚʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʣʶʯ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʤʝʞʜʫ ʜʚʫʤʷ 

ʪʦʯʢʘʤʠ ʤʥʦʛʦʤʝʨʥʦʡ ʢʘʨʪʳ. ɼʦʙʘʚʣʝʥʠʝ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʤʦʞʥʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʪʘʢ: 
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ʈʠʩʫʥʦʢ 3.8 ï ʄʥʦʛʦʤʝʨʥʘʷ JSON-ʢʘʨʪʘ 

 

ɺ ʟʘʢʣʶʯʝʥʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚʝʨʩʠʦʥʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʜʘʥʥʳʭ. ʂʣʶʯ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʤʝʪʢʠ 

ʚʨʝʤʝʥʠ. ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ 

ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʤʝʪʢʘ ʚʨʝʤʝʥʠ; ʧʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʣʶʙʠʤʳʡ ʮʚʝʪ ʅʠʢʦʣʘʝʚʘ 

ɽʚʛʝʥʠʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 1 ï ʢʨʘʩʥʳʡ, ʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 2ï ʟʝʣʝʥʳʡ. 

ʂʘʨʪʘ ʩʪʨʦʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 
ʈʠʩʫʥʦʢ 3.9 ï ʄʥʦʛʦʤʝʨʥʘʷ JSON-ʢʘʨʪʘ ʩ ʚʨʝʤʝʥʥʦʡ ʤʝʪʢʦʡ 

 

3.1.4 Webtable 

ʅʠʢʘʢʦʝ ʦʙʩʫʞʜʝʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʪʦʣʙʮʦʚ ʥʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ 

ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʧʨʠʤʝʨʘ ʥʘ ʦʩʥʦʚʝ Webtable ï ʨʝʰʝʥʠʷ, ʢʦʪʦʨʦʝ ʭʨʘʥʠʪ ʢʦʧʠʠ 

ʧʨʦʩʤʦʪʨʝʥʥʳʭ ʚʝʙ-ʩʪʨʘʥʠʮ. ʊʘʢʦʝ ʪʘʙʣʠʯʥʦʝ ʭʨʘʥʠʣʠʱʝ ʭʨʘʥʠʪ ʩʦʜʝʨʞʠʤʦʝ 
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ʚʝʙ-ʩʪʨʘʥʠʮʳ, ʘ ʪʘʢʞʝ ʘʪʨʠʙʫʪʳ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʩʪʨʘʥʠʮʝ. ʊʘʢʠʝ 

ʘʪʨʠʙʫʪʳ ʤʦʛʫʪ ʙʳʪʴ ʷʢʦʨʝʤ, ʢʦʪʦʨʳʡ ʩʩʳʣʘʝʪʩʷ ʥʘ ʩʪʨʘʥʠʮʫ ʠʣʠ MIME-

ʪʠʧʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʝ ʢ ʩʦʜʝʨʞʠʤʦʤʫ ʩʪʨʘʥʠʮʳ. Google ʚʧʝʨʚʳʝ 

ʚʚʝʣ ʵʪʦ ʨʝʰʝʥʠʝ ʚ ʩʚʦʝʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʧʦ Bigtable. 

Webtable ʠʩʧʦʣʴʟʫʝʪ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʝ URL ʚʝʙ-ʩʪʨʘʥʠʮ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʦʢʠ-

ʢʣʶʯʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, URL www.example.com ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʪʨʦʢʫ ʢʣʶʯ 

com.example.www. ʉʪʨʦʢʦʚʳʝ ʢʣʶʯʠ ʚʝʜʫʪ ʢ ʫʧʦʨʷʜʦʯʠʚʘʥʠʶ ʩʪʨʦʢ ʜʘʥʥʳʭ ʚ 

ʩʪʦʣʙʮʦʚʦʡ ʙʘʟʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝ ʩʪʨʦʢʠ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʜʚʫʤ 

ʧʦʜʜʦʤʝʥʘʤ ʦʜʥʦʛʦ ʜʦʤʝʥʘ example.com, ʪʘʢʠʝ ʢʘʢ www.example.com ʠ 

news.example.com, ʩʦʭʨʘʥʷʶʪʩʷ ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʢʦʛʜʘ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʡ 

ʘʜʨʝʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʦʢʠ-ʢʣʶʯʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʱʝ 

ʨʝʘʣʠʟʦʚʘʪʴ ʟʘʧʨʦʩ ʥʘ ʚʩʝ ʩʦʜʝʨʞʠʤʦʝ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʦʜʥʦʤʫ ʜʦʤʝʥʫ. 

ʆʙʳʯʥʦ, ʚʝʙ-ʩʦʜʝʨʞʠʤʦʝ, ʷʢʦʨʷ ʠ MIME-ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʢʘʢ 

ʩʝʤʝʡʩʪʚʘ ʩʪʦʣʙʮʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮ ʠ 

ʩʝʤʝʡʩʪʚ ʩʪʦʣʙʮʦʚ (ʨʠʩ. 3.10). 

 
ʈʠʩʫʥʦʢ 3.10 ï ʂʦʥʮʝʧʮʠʷ Webtable 

 

ʄʥʦʛʠʝ open-source ʨʝʘʣʠʟʘʮʠʠ Bigtable ʚʢʣʶʯʘʶʪ ʜʦʢʫʤʝʥʪʘʮʠʶ ʧʦ 

Webtable. 

 

3.2 ɸʨʭʠʪʝʢʪʫʨʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ HBase 
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ʅʘʜʝʞʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ HBase ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʦʥʝʥʪ. ʇʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʦʩʥʦʚʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʣʝʞʠʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ 

ʩʝʨʚʠʩ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ʆʙʟʦʨ ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3.11.  

 
ʈʠʩʫʥʦʢ 3.11 ï ʂʦʥʬʠʛʫʨʘʮʠʷ HBase 

 

ʈʘʟʚʝʨʪʳʚʘʥʠʝ HBase ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʰʘʙʣʦʥʘ ʤʘʩʪʝʨ-ʨʘʙʦʯʠʡ. 

ʇʦʵʪʦʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʝʪʩʷ ʤʘʩʪʝʨ-ʧʨʦʮʝʩʩ ʠ ʥʘʙʦʨ ʧʨʦʮʝʩʩʦʚ-ʨʘʙʦʯʠʭ, 

ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʩʝʨʚʝʨʘ ʜʠʘʧʘʟʦʥʦʚ. ʂʦʛʜʘ HBase ʥʘʯʠʥʘʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ, ʤʘʩʪʝʨ-ʧʨʦʮʝʩʩ ʨʘʟʤʝʱʘʝʪ ʥʘʙʦʨ ʜʠʘʧʘʟʦʥʦʚ ʥʘ ʩʝʨʚʝʨʘʭ 

ʜʠʘʧʘʟʦʥʦʚ. ʂʘʞʜʳʡ ʜʠʘʧʘʟʦʥ ʭʨʘʥʠʪ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʪʨʦʢ, ʛʜʝ 

ʢʘʞʜʘʷ ʩʪʨʦʢʘ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʩʪʨʦʢʦʚʳʤ ʢʣʶʯʦʤ. ʇʦ ʤʝʨʝ 

ʪʦʛʦ ʢʘʢ ʯʠʩʣʦ ʩʪʨʦʢ, ʭʨʘʥʠʤʳʭ ʚ ʜʠʘʧʘʟʦʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʧʨʝʚʳʰʘʝʪ 

ʥʝʢʦʪʦʨʦʝ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʜʠʘʧʘʟʦʥ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ ʠ ʩʪʨʦʢʠ 

ʜʝʣʷʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʥʦʚʳʤʠ ʜʠʘʧʘʟʦʥʘʤʠ. 

ʂʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʦʣʙʮʦʚʳʭ ʙʘʟ ʜʘʥʥʳʭ, HBase ʭʨʘʥʠʪ ʩʪʦʣʙʮʳ ʚ 

ʩʝʤʝʡʩʪʚʘʭ ʩʪʦʣʙʮʦʚ. ʇʦʵʪʦʤʫ, ʢʘʞʜʘʷ ʦʙʣʘʩʪʴ ʠʩʧʦʣʴʟʫʝʪ ʦʪʜʝʣʴʥʦʝ 














































































































































































































































