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ʉʝʨʛʝʡ ɽʬʨʝʤʦʚ

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʉʂʋɼ



ʉʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʉʂʋɼ

2

ʈʦʟʥʠʯʥʳʝ ʩʝʪʠ ïʤʘʛʘʟʠʥʳ, ʙʘʥʢʠ

Å ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʙʦʣʴʰʠʭ ʬʠʣʠʘʣʦʚ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ

ʇʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ïʧʨʦʠʟʚʦʜʩʪʚʦ, ʜʦʙʳʚʘʶʱʘʷ ʦʪʨʘʩʣʴ

Å ʅʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʨʩʦʥʘʣʘ

ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ

Å ʆʙʲʝʢʪʳ ʩ ʘʢʪʠʚʥʳʤ ʪʨʘʬʠʢʦʤ ʠ ʧʦʚʳʰʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʤʧʘʥʠʠ

Å ʆʬʠʩʳ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ

Å ɼʘʪʘ-ʮʝʥʪʨʳ



ʏʪʦ ʪʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʉʂʋɼ. ʊʠʧʳ ʠ ʤʦʜʝʣʠ ʩʠʩʪʝʤ.

3

ʄʥʦʛʦʬʠʣʠʘʣʴʥʘʷ ʩʝʪʴ ʩ ʝʜʠʥʳʤ ʮʝʥʪʨʦʤ ʫʧʨʘʚʣʝʥʠʷ

Å ɽʜʠʥʳʡ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ

Å ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʤʝʩʪʘʭ

Å ʄʘʢʩʠʤʘʣʴʥʘʷ ʘʚʪʦʥʦʤʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ

ʉʝʪʴ ʩʦ ʩʣʘʙʦʡ ʮʝʥʪʨʘʣʠʟʘʮʠʝʡ

Å ʅʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʮʝʥʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ

Å ɽʜʠʥʳʡ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʩ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʢʨʫʧʥʦʤ ʫʟʣʝ



ʇʨʦʙʣʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ

4

ʇʨʦʙʣʝʤʳ ʥʘ ʫʟʣʘʭ

Å ʉʙʦʠ ʠ ʦʪʢʘʟʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ

Å ʆʪʢʘʟʳ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ

Å ʈʘʩʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ

Å ʅʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ

ʉʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ

Å ʇʦʪʝʨʷ ʩʦʝʜʠʥʝʥʠʷ

Å ɼʦʩʪʘʚʢʘ ʟʘʧʨʦʩʦʚ ʠʣʠ ʦʪʚʝʪʦʚ ʩ ʟʘʜʝʨʞʢʦʡ

Å ɿʘʧʨʦʩʳ ʜʦʭʦʜʷʪ ʠ ʚʳʧʦʣʥʷʶʪʩʷ, ʦʪʚʝʪʳ ʥʝ ʜʦʭʦʜʷʪ 

(ʦʜʥʦʩʪʦʨʦʥʥʷʷ ʩʚʷʟʴ)



ʇʨʦʙʣʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ

5

CAP-ʪʝʦʨʝʤʘ

Å ʎʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ

Å ɼʦʩʪʫʧʥʦʩʪʴ ʩʠʩʪʝʤʳ

Å ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʝʪʝʚʳʤ ʩʙʦʷʤ

ʀʜʝʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʛʜʝ-ʪʦ ʟʜʝʩʴ

ʈʝʘʣʴʥʘʷ ʞʠʟʥʴ

Availability

Concistency

Partition 

Tolerance



ʇʨʦʙʣʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ

6

ʃʫʯʰʠʝ ʜʨʫʟʴʷ ʨʘʟʨʘʙʦʪʯʠʢʘ/ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʉʂʋɼ

Vʇʦʜʦʟʨʠʪʝʣʴʥʦʩʪʴ

Vʇʝʩʩʠʤʠʟʤ

Vʇʘʨʘʥʦʡʷ



ʈʝʰʝʥʠʷ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ

7

ʅʘ ʫʨʦʚʥʝ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʤʝʩʪʘʭ

Å ʇʘʤʷʪʴ ʢʦʥʪʨʦʣʣʝʨʘ/ʤʦʜʫʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʦʯʢʦʡ

Å ʌʫʥʢʮʠʦʥʘʣ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ

Å ʄʝʞʢʦʥʪʨʦʣʣʝʨʥʳʝʩʚʷʟʠ

ʅʘ ʫʨʦʚʥʝ ʩʝʨʚʝʨʦʚ ʩʠʩʪʝʤʳ

Å ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʙʘʟ ʜʘʥʥʳʭ

Å ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʡ (ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʘʛʨʫʟʢʠ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʨʦʣʝʡ ʩʝʨʚʝʨʦʚ)

ʅʘ ʫʨʦʚʥʝ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ

Å ʇʨʦʚʝʨʢʘ ʚʚʦʜʠʤʳʭ ʜʘʥʥʳʭ

Å ʂʦʥʪʨʦʣʴ ʧʝʨʝʢʣʶʯʝʥʠʷ ʢʣʠʝʥʪʦʚ ʤʝʞʜʫ ʩʝʨʚʝʨʘʤʠ

ʂʘʢ ʧʦʩʪʨʦʠʪʴ ʥʘʜʝʞʥʫʶ ʩʠʩʪʝʤʫ ʠʟ ʥʝʥʘʜʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ?



ʈʝʰʝʥʠʷ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʉʂʋɼ ïʘʧʧʘʨʘʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ

8

çʋʤʥʳʝè ʢʦʥʪʨʦʣʣʝʨʳ ʜʦʩʪʫʧʘ

Å ʍʨʘʥʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʙʘʟʳ ʧʝʨʩʦʥʘʣʘ ʠ ʩʦʙʳʪʠʡ ʚ 

ʩʦʙʩʪʚʝʥʥʦʡ ʧʘʤʷʪʠ

Å ʍʨʘʥʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ ʚʩʝʭ ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʪʦʯʝʢ ʜʦʩʪʫʧʘ

Å ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʩ ʜʨʫʛʠʤʠ 

ʢʦʥʪʨʦʣʣʝʨʘʤʠ ʩʠʩʪʝʤʳ ʙʝʟ ʫʯʘʩʪʠʷ ʫʧʨʘʚʣʷʶʱʝʛʦ ʇʆ

- ʂʦʥʪʨʦʣʴ ʧʦʚʪʦʨʥʦʛʦ ʧʨʦʭʦʜʘ

- ʂʦʥʪʨʦʣʴ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ ʟʦʥʘʤʠ

- ʋʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʣʠʮ ʠ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚ ʟʦʥʝ

- ɸʢʪʠʚʘʮʠʷ ʬʫʥʢʮʠʡ ʧʦ ʨʘʩʧʠʩʘʥʠʶ

- çɾʝʣʝʟʥʘʷè ʠʥʪʝʛʨʘʮʠʷ ʩ ʉʆʊʉ

ʉʝʨʚʝʨ ʉʂʋɼ

ʂʦʥʪʨʦʣʣʝʨ ʜʦʩʪʫʧʘ ʂʦʥʪʨʦʣʣʝʨ ʜʦʩʪʫʧʘ



ʈʝʰʝʥʠʷ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʉʂʋɼ ïʙʘʟʳ ʜʘʥʥʳʭ

9

ɹʘʟʘ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ

Å ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʩʝʨʚʝʨʘ ɹɼ

Å ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʜʘʥʥʳʭ

ʉʝʨʚʝʨ ʉʂʋɼ ïʋʧʨʘʚʣʷʶʱʝʝ ʇʆ

ʉʝʨʚʝʨ ʙʘʟ ʜʘʥʥʳʭ 1 ʉʝʨʚʝʨ ʙʘʟ ʜʘʥʥʳʭ N



ʈʝʰʝʥʠʷ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʉʂʋɼ ïʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ

10

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ ʠ 

ʣʦʢʘʣʴʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʥʘ ʬʠʣʠʘʣʘʭ

Å ʇʦʣʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʠʟ 

ʩʪʨʦʷ ʛʦʣʦʚʥʦʛʦ ʩʝʨʚʝʨʘ

Å ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʧʝʨʝʢʣʶʯʝʥʠʷ ʨʦʣʝʡ 

ʤʝʞʜʫ ʩʝʨʚʝʨʘʤʠ (çʚʳʙʦʨʳ ʛʣʘʚʥʦʛʦè)

Å ʉʣʦʞʥʦʩʪʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʨʦʣʝʡ

ɻʣʘʚʥʳʡ ʩʝʨʚʝʨ ʉʂʋɼ

ʉʝʨʚʝʨ ʬʠʣʠʘʣʘ 1

ʉʝʨʚʝʨ ʬʠʣʠʘʣʘ 2

ʉʝʨʚʝʨ ʬʠʣʠʘʣʘ N

ʉʝʨʚʝʨ ʬʠʣʠʘʣʘ N+1



ʈʝʰʝʥʠʷ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʉʂʋɼ ïʤʦʜʫʣʠ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ

11

ʂʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷʉʝʨʚʝʨ ʬʠʣʠʘʣʘ 1 ʉʝʨʚʝʨ ʬʠʣʠʘʣʘ N

Å ʄʦʥʠʪʦʨʠʥʛ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʝʨʚʝʨʘʤʠ

Å ʄʦʥʠʪʦʨʠʥʛ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʝʨʚʝʨʘʭ

Å ʉʦʛʣʘʩʦʚʘʥʠʝ ʨʦʣʝʡ ʩʝʨʚʝʨʦʚ

Å ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʧʨʦʮʝʜʫʨ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʘʥʥʳʭ



ʈʝʰʝʥʠʷ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ïʫʨʦʚʥʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ

12

ʉʝʨʚʝʨ ʬʠʣʠʘʣʘ 1 ʉʝʨʚʝʨ ʬʠʣʠʘʣʘ N

ɹʘʟʘ ʜʘʥʥʳʭ 1 ɹʘʟʘ ʜʘʥʥʳʭ N ɹʘʟʘ ʜʘʥʥʳʭ K

ʂʦʥʪʨʦʣʣʝʨ ʜʦʩʪʫʧʘʂʦʥʪʨʦʣʣʝʨ ʜʦʩʪʫʧʘʂʦʥʪʨʦʣʣʝʨ ʜʦʩʪʫʧʘʂʦʥʪʨʦʣʣʝʨ ʜʦʩʪʫʧʘ



ʇʝʨʩʧʝʢʪʠʚʳ

13

ɹʫʜʫʱʝʝ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʉʂʋɼ

Å ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʢʣʠʝʥʪʳ ïʯʘʩʪʥʳʝ ʦʙʣʘʢʘ

Å ʇʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʜʣʷ ʢʨʫʧʥʳʭ ʦʜʠʥʦʯʥʳʭ ʦʙʲʝʢʪʦʚ

Å çʆʙʣʘʯʥʳʡè ʉʂʋɼ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʠ ʯʘʩʪʥʳʭ ʣʠʮ
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