
ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ɼɽʈɾɸɺʅʀʁ ɺʀʑʀʁ ʅɸɺʏɸʃʔʅʀʁ ɿɸʂʃɸɼ 

ɼʆʅɽʎʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

ʂɸʌɽɼʈɸ ʇʈʀʂʃɸɼʅʆɰ ʄɸʊɽʄɸʊʀʂʀ ʊɸ ɯʅʌʆʈʄɸʊʀʂʀ

ɽʃɽʂʊʈʆʅʅʀʁ ʅɸɺʏɸʃʔʅʆ-ʅɸʆʏʅʀʁʇʆʉɯɹʅʀʂ

ʉʍɽʄʆʂʆʅʉʇɽʂʊ ʃɽʂʎɯʁ 

ʟ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

çʊɽʍʅʆʃʆɻɯɰ DEVOPSè 

ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʚʩʽʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ 

ʛʘʣʫʟʽ ʟʥʘʥʴ 12 ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʃʫʮʴʢ, 2023
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ʉʭʝʤʦʢʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʟ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʊʝʭʥʦʣʦʛʽʾ DevOPSè ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʚʩʽʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʛʘʣʫʟʽ ʟʥʘʥʴ 

12 ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ : ʥʘʚʯʘʣʴʥʦ-ʥʘʦʯʥʠʡ ʧʦʩʽʙʥʠʢ / ʫʢʣʘʜ. ʗ.ʖ. ɼʦʨʦʛʠʡ. ïʃʫʮʴʢ : ɼʦʥʅʊʋ, 2023. ï766 ʩ. 

ʅʘʚʯʘʣʴʥʘ ʜʠʩʮʠʧʣʽʥʘ çʊʝʭʥʦʣʦʛʽʾ DevOPSè ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ ʟʘʪʨʝʙʫʚʘʥʦʶ ʚ ʢʦʥʪʝʢʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʩʫʯʘʩʥʠʭ ʬʘʭʽʚʮʽʚ ʫ 

ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʟ ʦʛʣʷʜʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ, ʘʬʝʢʪʠʚʥʠʭ ʪʘ ʤʦʪʦʨʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʢʦʥʪʝʢʩʪʽ ʚʠʚʯʝʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʰʚʠʜʢʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ, ʩʫʧʨʦʚʦʜʫ, 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʟʘʛʘʣʴʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʝʚʥʠʭ ʟʘʜʘʯ ʚ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʥʘ Linux-ʩʫʤʽʩʥʠʭ ʧʣʘʪʬʦʨʤʘʭ.. 

ʇʨʦʧʦʥʦʚʘʥʠʡ ʩʪʫʜʝʥʪʘʤ ʜʣʷ ʦʧʘʥʫʚʘʥʥʷ ʩʭʝʤʦʢʦʥʩʧʝʢʪʣʝʢʮʽʡ ʟ ʮʽʻʾ ʜʠʩʮʠʧʣʽʥʠ ʤʘʻ ʟʘ ʤʝʪʫ ʟʘʙʝʟʧʝʯʠʪʠ ʾʤ ʧʝʚʥʫ 

ʜʦʧʦʤʦʛʫ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʥʠʤʠ ʢʣʶʯʦʚʠʭ ʧʦʣʦʞʝʥʴ ʙʘʟʦʚʠʭ ʪʝʤ ʢʫʨʩʫ. ʉʭʝʤʘʪʠʯʥʘ ʬʦʨʤʘ ʢʦʥʩʧʝʢʪʫ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ 

ʩʪʫʜʝʥʪʽʚ ʥʘ ʟʘʢʨʽʧʣʝʥʥʽ ʦʩʥʦʚʥʠʭ ʬʘʭʦʚʠʭ ʟʥʘʥʴ, ʬʦʨʤʫʚʘʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʽʥʴ ʽ ʚ ʮʽʣʦʤʫ ʦʪʨʠʤʘʥʥʽ ʥʠʤʠ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʋʢʣʘʜʘʯ: __________ ʗ. ʖ. ɼʦʨʦʛʠʡ, ʜʦʮʝʥʪ, ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʇʄɯ 

ʈʝʮʝʥʟʝʥʪ: ________ ɺ. ɺ. ʎʫʨʢʘʥ, ʜʦʮʝʥʪ, ʢ. ʪ. ʥ., ʜʦʮʝʥʪ ʩʧʝʮʽʘʣʴʥʦʾ ʢʘʬʝʜʨʠ ˉ5 ɯʉɿɿɯ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 

ɺʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʚʠʧʫʩʢ: ʅ. ʆ. ʄʘʩʣʦʚʘ, ʜʦʮʝʥʪ, ʢ. ʪ. ʥ., ʟʘʚ. ʢʘʬ. ʇʄɯ 

ɿʘʪʚʝʨʜʞʝʥʦ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʤ ʚʽʜʜʽʣʦʤ ɼʦʥʅʊʋ, ʧʨʦʪʦʢʦʣ ˉ 5ʚʽʜ 16.01.2024ʨ. 

ʈʦʟʛʣʷʥʫʪʦ ʥʘ ʟʘʩʽʜʘʥʥʽ ʢʘʬʝʜʨʠ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʽ ʽʥʬʦʨʤʘʪʠʢʠ, ʧʨʦʪʦʢʦʣ ˉ 13ʚʽʜ 27.12.2023 ʨ. 

É ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 2023
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͔́ͣ͊ фΦ˿͙ ͔͙ͫͭͣ ͙͎ͣͦͤͭͦͪͤͯ͜ ͭ͊ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͔͍͍ͫͪͫ͜͜Φ

˶͔͟ͼ͜Ύ мрΦ ˿͙͔ͫͭͣ͊ ͙͎ͣͦͤͭͦͪͤͯ͜ Prometheus. 664
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ɺʉʊʋʇ 

ʋ ʢʦʥʪʝʢʩʪʽʰʚʠʜʢʦʟʤʽʥʶʶʯʦʛʦʩʷʡʚʠʤʘʛʘʶʯʦʛʦʩʝʨʝʜʦʚʠʱʘ,ʜʝʚʠʩʦʢʘʤʽʥʣʠʚʽʩʪʴʪʘ

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴʩʪʘʶʪʴʥʝʦʙʭʽʜʥʽʩʪʶ,ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʩʫʯʘʩʥʠʭʜʝʨʞʘʚʪʘʛʦʩʧʦʜʘʨʩʴʢʠʭʩʫʙ'ʻʢʪʽʚ

ʧʦʚ'ʷʟʘʥʝʟʧʽʜʚʠʱʝʥʠʤʨʠʟʠʢʦʤ.ʎ ʨ̫ʝʘʣʴʥʽʩʪʴʚʠʢʣʠʢʘʻʧʦʷʚʫʪʘʘʢʪʠʚʥʽʩʪʴʨʽʟʥʦʤʘʥʽʪʥʠʭʟʘʛʨʦʟʷʢ

ʥʘʟʦʚʥʽʰʥʴʦʤʫ,ʪʘʢ̔ʥʘʚʥʫʪʨʽʰʥʴʦʤʫʨʽʚʥʷʭ.

ʅʝʛʘʪʠʚʥʽʥʘʩʣʽʜʢʠʮʠʭʟʘʛʨʦʟʤʦʞʫʪʴʧʨʠʟʚʝʩʪʠʜʦʩʝʨʡʦʟʥʠʭʥʘʩʣʽʜʢʽʚ,ʪʦʤʫʧʨʦʪʠʜʽʷʾʤʪʘ

ʚʽʜʥʦʚʣʝʥʥʷʧʽʩʣʷʘʪʘʢʘ̒ʢʪʫʘʣʴʥʠʤʟʘʚʜʘʥʥʷʤ. ɼʣʝ̫ʬʝʢʪʠʚʥʦʛʦʚʠʨʽʰʝʥʥʷʮʠʭʟʘʚʜʘʥʴʥʝʦʙʭʽʜʥʦ

ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʫʯʘʩʥʽʪʝʭʥʦʣʦʛʽʾ,ʘʦʜʥʽʻʶʟʢʣʶʯʦʚʠʭʩʢʣʘʜʦʚʠʭʤ̒ʝʪʦʜʦʣʦʛʽʷʪʘ̔ʥʩʪʨʫʤʝʥʪʘʨʽʡ

DevOps.

ʂʫʨʩçʊʝʭʥʦʣʦʛʽʾDevOpsèʩʧʨʷʤʦʚʘʥʠʡʥʘʬʦʨʤʫʚʘʥʥʷʫʩʪʫʜʝʥʪʽʚʛʣʠʙʦʢʦʛʦʨʦʟʫʤʽʥʥʷʪʘ

ʧʨʘʢʪʠʯʥʠʭʥʘʚʠʯʦʢʫʩʬʝʨʽʨʦʟʨʦʙʢʠʪʘʚʧʨʦʚʘʜʞʝʥʥʷDevOps-ʧʨʦʮʝʩʽʚ. ʆʩʥʦʚʥʠʡʘʢʮʝʥʪʢʫʨʩʫ

ʨʦʙʠʪʴʩʷʥʘʘʚʪʦʤʘʪʠʟʘʮʽʾ,ʟʘʙʝʟʧʝʯʝʥʥʽʙʝʟʧʝʢʠʪʘʝʬʝʢʪʠʚʥʦʛʦʫʧʨʘʚʣʽʥʥʷʞʠʪʪʻʚʠʤʮʠʢʣʦʤ

ʧʨʦʛʨʘʤʥʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ.

ʉʪʫʜʝʥʪʘʤʧʨʦʧʦʥʫʻʪʴʩʷʘʢʪʠʚʥʘʫʯʘʩʪʴʫʚʠʢʦʥʘʥʥʽʧʨʘʢʪʠʯʥʠʭʟʘʚʜʘʥʴʪʘʣʘʙʦʨʘʪʦʨʥʠʭʨʦʙʽʪ,

ʱʦʜʦʟʚʦʣʠʪʴʾʤʟʜʦʙʫʪʠʧʨʘʢʪʠʯʥʠʡʜʦʩʚʽʜʚ̔ʤʽʥʥʷʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʫʯʘʩʥʽʽʥʩʪʨʫʤʝʥʪʠʜʣʷ

ʘʚʪʦʤʘʪʠʟʘʮʽʾʪʘʦʧʪʠʤʽʟʘʮʽʾʨʦʟʨʦʙʢʠ.

ʂʫʨʩʙʫʜʝʢʦʨʠʩʥʠʤʥʝʣʠʰʝʜʣʪ̫ʠʭ,ʭʪʦʧʨʘʛʥʝʚʜʦʩʢʦʥʘʣʠʪʠʩʚʦʾʟʥʘʥʥʷʚʦʙʣʘʩʪʽʨʦʟʨʦʙʢʠ,ʘ

ʡʜʣʬ̫ʘʭʽʚʮʽʚ,ʷʢʤ̔ʘʶʪʥɹʘʤʝʪʧ̔ʽʜʚʠʱʠʪʠʝʬʝʢʪʠʚʥʽʩʪʴʪʘʙʝʟʧʝʢʫʨʦʙʦʯʠʭʧʨʦʮʝʩʽʚʫʛʘʣʫʟʽ

ʧʨʦʛʨʘʤʥʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ.

5



˨͔ͦͤͼΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͭͻͤ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜

țȲȳȨȬȨȿ8 ȷȸȶȼ, ȌȶȸȶȫȰȱȧ,Ȧ,

ȗȸȭȬȴȭȺ8 ȚȭȽȵȶȳȶȫɍɎ DevOPS
ȘȶȯȬɍȳ8 ȒɍȩȭȸȩȭȯȷȭȲȨ
ȋȨȳȻȯɄ8 ǿȵȼȶȸȴȨȾɍȱȵɍ ȺȭȽȵȶȳȶȫɍɎ

͔́ͣ͊ мΦ ˤͫͭͯͨ͒ͦ 5ŜǾhǇǎ.
˶͔͟ͼ͜Ύ мΦ ˤͫͭͯͨ ͒ͦ ͙͒ͫͼ͙͙ͨͤ͜͡



7

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˶͔͟ͼ͚ͤ͜͜ ͙ͨͭ͊ͤͤΎ

Ç˸͔ͭ͊ ͭ͊ ͫͭͪͯͭͯͪ͊͟ ͯͪͫͯ͟

Çˤͫͭͯͨ ͍ DevOps

ÇContinuous Integration

Ç˿͔͔͍͙ͪ͒ͦ΅͊

ÇContinuous Delivery ͭ͊ Deployment

ÇContinuous Testing

Ç˸͔͙͙ͭͪ͟



8

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˸͔ͭ͊ ͯͪͫͯ͟

Ç˸͔ͭͦΌ ͙͒ͫͼ͙͙ͨͤ͜͡ Ϧ͔́ͻ͎ͤͦͦ͜͡͝ DevOps" Ί ͺ͍ͦͪͣͯ͊ͤͤΎ 
͙͔͙ͫͫͭͣ ͔͔͙ͭͦͪͭ;͙ͤͻ ͭ͊ ͙ͨͪ͊ͭ͟;͙ͤͻ ͤ͊ͤ͘Έ ͭ͊ ͍͙ͤ͊;ͦ͟ ΅ͦ͒ͦ 
ͨͪͦͼ͔ͫͯ ΄͍͙͎͒ͦͦ͟ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΣ ͍ͫͯͨͪͦͦ͒ͯΣ ͙͎ͣͦͤͭͦͪͤͯ͜ ͭ͊ 
͎͊͊͘͡Έͤͦ͝ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͔͍͙ͨͤͻ ͊͒͊͘; ͍ ͙ͪͤ͘͜ͻ ͔͔͍͙ͫͪ͒ͦ΅͊ͻ 
ͤ͊ Linux-͙ͫͯͣͫͤ͜ͻ ͨ͊ͭ͡ͺͦͪͣ͊ͻΦ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˻;͍ͯ͊ͤ͜͟͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭ
ˤͤ͊ͫ͒ͦ͜͟͡ ͍͙͍;͔ͤͤΎ ͯͪͫͯ͟ ͔͙ͫͭͯ͒ͤͭ ͍͙ͨͦͤͤ͜ ͍͙ͣͭ͜Υ
Ç͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͙ͦͭͪͣ͊ͤ͜ ͍͙͙ͤ͊͟ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͍͙͍;͔ͤͤΎ ͍ͤ͊;͊͡Έͤͦ͝ ͭ͊ ͍ͤ͊ͯͦͦ͟͝ 
͔͙ͭͪ͊ͭͯͪ͜͡Σ ͍͙ͦͦ͒ͭ͜͡ ͨͦͤΎ͚͙ͭͤͣ͜ ͊ͨ͊ͪ͊ͭͦͣΤ

Ç͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͙͔ͫͫͭͣͯ ͦͤͭͪͦ͟͡Ό ͍͔͚ͪͫ͜ Git;

Ç͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ Bash ͭ ͊ Python ͒ ͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͊͒͊͘;Τ

Ç͎͙ͪͦͦͪͭ͊ͭ͘Σ ͤ͊͊͡΄͍͍͙ͭͦͯ͊ͭ ͭ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͔͚ͤͫͭͪͯͣͤͭ͊ͪ͜͜ ͍ͪͭͯ͊͊͘͜͜͡ͼ͜͝ Vagrant ͭ ͊ 
͙͔ͫͫͭͣͯ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ Capistrano;

Ç͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͙͔ͫͫͭͣͯ ͔͚͔͙ͦͤͭͤͪ͊͘͟ͼ͜͝ Docker;

Ç͎͙ͪͦͦͪͭ͊ͭ͘Σ ͤ͊͊͡΄͍͍͙ͭͦͯ͊ͭ ͭ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͙͔͙ͫͫͭͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͜Ύ͙ͣ 
Chef, Puppet ͭ ͊ Ansible;

Ç͎͙ͪͦͦͪͭ͊ͭ͘Σ ͤ͊͊͡΄͍͍͙ͭͦͯ͊ͭ ͭ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͙͔ͫͫͭͣͯ ͔͔͔͍͋ͨͪͪͤͦ͘͝ ͔͎ͤͭͪ͊͜ͼ͜͝ 
Jenkins;

Ç͎͙ͪͦͦͪͭ͊ͭ͘Σ ͤ͊͊͡΄͍͍͙ͭͦͯ͊ͭ ͭ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͙͔ͫͫͭͣͯ ͔ͦͪͫͭͪ͊͟ͼ͜͝ Kubernetes;

Ç͎͙ͪͦͦͪͭ͊ͭ͘Σ ͤ͊͊͡΄͍͍͙ͭͦͯ͊ͭ ͭ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͙͔͙ͫͫͭͣ ͙͎ͣͦͤͭͦͪͤͯ͜ ͭ͊ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ 
͔͍͍ͫͪͫ͜͜Φ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˿ͭͪͯͭͯͪ͊͟ ͯͪͫͯ͟

Çмс ͔͟͡ͼ͚͜

Çмп ͙͊͋ͦͪ͊ͭͦͪͤ͡ͻ ͪͦ͋ͭ͜

Ç˩͔͊ͣͤ͘͟
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

̋ͦ ͔ͭ͊͟ DevOps
DevOps* ïɜ ɋ  ѰɓɌɋɓɋɖɓɆ ɐəɑɢɘəɖɆ,  
ɕɖɆɐɘɎɐɎ ɘɆ ѰɓɗɘɖəɒɋɓɘɎ, ɥɐѰ ɓɆɕɖɆɈɑɋɓѰ ɓɆ  
ɗɐɔɖɔɝɋɓɓɥ ɖɋɑѰɍɓɔɉɔ ɜɎɐɑə, ɕѰɊɈɎɟɋɓɓɥ

ɋɚɋɐɘɎɈɓɔɗɘѰ ɘɆ ɍɆɇɋɍɕɋɝɋɓɓɥ ɒɔɌɑɎɈɔɗɘѰ

ɈɎɕəɗɐɆ ɖɋɑѰɍə Ɉ ɇəɊɢ-ɥɐɎɏ ɒɔɒɋɓɘ ɞɑɥɛɔɒ:

ÅѰɓɘɋɉɖɆɜѰɬ IT Development ɘɆ IT Operations;

ÅɗɘɈɔɖɋɓɓɥ ɩɊɎɓɔɬ ɐɔɒɆɓɊɎ;

ÅɆɈɘɔɒɆɘɎɍɆɜѰɬ ɖəɘɎɓɓɎɛ ɔɕɋɖɆɜѰɏ;

ÅɝɆɗɘɔɬ ɕɋɖɋɈѰɖɐɎ ɐɔɊə

ȼɋ

DevOps

ȼɋ

DevOps

ȼɋ

DevOps

Å DevOps ïʘʢʨʦʥʽʤ ʚʽʜʘʥʛʣ.development ʪʘoperations

Å T2M (time-to-market)ïʩʪʨʦʢ ʚʽʜʧʦʯʘʪʢʫʨʦʟʨʦʙʢʠʧʨʦʜʫʢʪʫʜʦʡʦʛʦʚʠʭʦʜʫʥʘʨʠʥʦʢ

ȲȫȸȦ: ɗɐɔɖɔɘɎɘɎ T2M* ɘɆ ɕѰɊɈɎɟɎɘɎ  

ɉɓəɝɐѰɗɘɢ ɈɕɖɔɈɆɊɌɋɓɓɥ (release anytime)  

ɇɋɍ ɈɘɖɆɘɎ ɥɐɔɗɘѰ ɘɆ ɓɆɊѰɏɗɓɔɗɘѰ!
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

͔͔͔̂ͨͪ͒͗ͤͤΎ ΅ͦ͒ͦ DevOps
Ops:ǈǮ ǶǴǭǶǴǧȋǸȂ ǵǶǴǼǫǷ ǶǴǭǩǴǶǸǦǳǳȅ ǸǦ ǵǴǰǦǬȋǸȂ, Ǧ 

ǲǮ  ǳǦǪǦǲǴ ǷǨǴȌ ǭǦǹǨǦǬǫǳǳȅ.

Ops:Ǚ ǳǦǷ ȋ ǸǦǰ ǨǷǫ ǪǴǧǶǫ ǸǦ ǳǦǪȋǯǳǴ. Ǔǫ ǵǴǸǶȋǧǳȋ 

ǳǦǲ  ǳǴǨȋ ȋǳǷǸǶǹǲǫǳǸǮ.ʇʠʪʘʥʥ:̫ʑʦʙʫʜʝ,

ʷʢʱʦ ʥʝ ʦʜʠʥ ʨʝʣʽʟ ʚ 

ʤʽʩʷʮʴ,ʘʜʚʘʚʪʠʞʜʝʥʴ? 

Ops: ǘǫǶǲȋǳǴǨǴ  

ǭǧȋǱȂǾǹȉǲǴ ǾǸǦǸ!

Ops:Ǔǹ ǪǴǧǶǫ, 

ǨǵǶǴǨǦǪǮǱǮ DevOps. Ǌǫ 

ǲǴȅ ǴǪǳǦ  ǰǳǴǵǰǦ?

ʄʝʥʝʜʞʝʨ ɯʊ: ǕǴǸǶȋǧǳǴ 

ǦǰǸǮǨǳǴ ǵǴǵǶǦǼȄǨǦǸǮ 

ǸǶǮ  ǲȋǷȅǼȋ, ǭǶǴǧǮǲǴ 

DevOps Ǹ Ǧ  ǸǴǪȋ 

ǶǴǭǷǱǦǧǮǲǴǷȅ

ʇʠʪʘʥʥʷ:ɺʘʩʥʝ ʙʝʥʪʝʞʠʪʴʩʣʦʚʦContinuousʚ 

ʥʘʟʚʘʭʧʨʘʢʪʠʢDevOps?

Ops:ȫ-ɋ-ɋé

ʍʪʦʩʟɹ ɯʊ: ǆ ǿǴ, DevOps ǧǹǪǫ ǭǦǲȋǷǸȂ Agile?

ʍʪʦʩʟɹɯʊ:DevOps ǸǦ Waterfall ǳǫǷǹǲȋǷǳȋ!

ʄʝʥʝʜʞʝʨɯʊ: ǒǮ Ǩ Ǽȋ ǨǮǻȋǪǳȋ ǳǫ ǵǶǦǼȄȉǲǴ, ǹ ǨǦǷ 

ǧǹǪǫ ǽǦǷ ǵǶǮǯǸǮ ǸǦ ǨǷǸǦǳǴǨǮǸǮ ǲǫǳȋ DevOps.

Dev: DevOps ðǼǫ ǭǦǪǦǽǦ ǦǪǲȋǳȋǷǸǶǦǸǴǶȋǨ.

Dev: Ǚ ǲǫǳǫ ǹǷǸǦǳǴǨǰǦ ǳǦ ǷǫǶǫǪǴǨǮǿǦ ǶǴǭǶǴǧǰǮ 

ǯǪǫ  ǴǪǳȋȉȄ ǰǳǴǵǰǴȄ.

ʗǭǶǴǧǮǨDevOps!

Dev: ǒǫǳȋ DevOps ǳǫ ǵǴǸǶȋǧǫǳ. ǒǮ ǨǷȋ ǩǫǳȋȌ 

ǶǴǭǶǴǧǰǮ,  Ǧ ǈǦǷȅ ǶǴǧǮǸȂ ǭǧȋǶǰǹ ǳǦǨȋǸȂ ǵȋǪ ǽǦǷ 

Ƿǳǹ.

ʇʠʪʘʥʥʷ: ʑʦ ʙʫʜʝ, ʷʢʱʦ ʢʽʣʴʢʽʩʪʴ ʟʘʜʘʯ 

ʟʙʽʣʴʰʠʪʴʩʷ, ʚ ʚʘʰʫ ʢʦʤʘʥʜʫ ʜʦʜʘʪʫʪʴʩʷ ʥʦʚʽ 

ʨʦʟʨʦʙʥʠʢʠ,ʘɺʘʩʧ̫ʽʜʝʚʜʝʢʨʝʪ?

Dev: ǜǫ ǵǶǴǧǱǫǲǦ ǳǴǨǮǻ ǶǴǭǶǴǧǳǮǰȋǨ, Ǧ ǈǦǷȅ é
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˻͍ͫͤͦͤ͜ ͔͙ͦͣͨͦͤͤͭ͟ DevOps

ʉʪʘʥʜʘʨʪʠ  

ʪʘ ʧʨʘʢʪʠʢʠ
ʃʶʜʠ

ʂʫʣʴʪʫʨʘ ɯʥʩʪʨʫʤʝʥʪʠ

ǘȋǱȂǰǮ ǭǲȋǳǮǨ ǨǷȋ ǽǴǸǮǶǮ ǷǰǱǦǪǴǨȋ, ǲǴǬǳǦ ǨǵǶǴǨǦǪǮǸǮ DevOps!

DevOps
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

DevOps ͨ ͙ͪͤͼ͙͙ͨ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˻͍ͫͤͦͤ͜ ͙͙ͨͪ͊ͭ͟͟ 5ŜǾhǇǎΣ ͍ͨͦΩΎ͊ͤ͘͜ ͍ 
ͼ͙͟͜͡;͙͚ͤ  ͍͙͍͙͚͊ͭͦͣ͊ͭͦ͊ͤ͘ ͨͪͦͼ͔ͫ
ɹʝʟʧʝʨʝʚʥʝʨʦʟʛʦʨʪʘʥʥʷ(Continuous Deployment)
ɸʚʪʦʤʘʪʠʯʥʝʨʦʟʛʦʨʪʘʥʥʷʥʘʩʝʨʝʜʦʚʠʱʘʭʘʞʜʦʧʨʦʤʠʩʣʦʚʦʛʦ

ɹʝʟʧʝʨʝʚʥʘʜʦʩʪʘʚʢʘ (Continuous Delivery)
ɸʚʪʦʤʘʪʠʯǳʝʨǴǭǩǴǶǸǦǳǳȅǸǦʪʝʩʪǹǨǦǳǳȅ

ɹʝʟʧʝʨʝʨʚʥʘʽʥʪʝʛʨʘʮʽʷ(CI*)
ɸʚʪʦʤʘʪʠʯǳʘǭʙȋʨʢʘ,ʟʘʧʫʩʢ ʤʦʜʫʣʴʥǮʭʪʝʩʪȋʚǸǦ

ʩʪʘʪʠʯǳǴǩǴʘʥʘʣȋʟǹ

1 2 3 4 5 6 7 8 9 10 11

ʂʦʜʫʚʘʥʥʷ ʄʦʜʫʣʴʥʝ 

ʪʝʩʪʫʚʘʥʥʷ

ɯʥʩʧʝʢʮʽ̫ʢʦʜʘ,  

ʩʪʘʪʠʯʥʠʡ 

ʘʥʘʣʽʟ ʢʦʜʫ ʪʘ 

ɯɹ

ɿʙ̔ʨʢʘʪʘ

ʨʦʟʛʦʨʪʘʥʥʷ 

ʥʘʩʝʨʝʜʦʚʠʱʘʭ

ʨʦʟʨʦʙʢʠ

ʈʦʟʛʦʨʪʘʥʥʷ  

ʥʘ ʉʊ

ʊʝʩʪʫʚʘʥʥʷ  

ʥʘʉʊ

ʈʦʟʛʦʨʪʘʥʥʷ 

ʥʘɯʌʊ,ʅʊ,ɯɹ

ʊʝʩʪʫʚʘʥʷ 

ʥʘʌʊ,ʅʊ,ɯɹ

ʈʝʻʩʪʨʘʮʽʷ ʚ 

ʩʭʦʚʠʱʝ 

ʜʠʩʪʨʠʙʫʪʠʚʚ̔  

ʦʨʛʘʥʽʟʘʮʽʾ

ʈʦʟʛʦʨʪʘʥʥʷʪʘ

ʧʨʦʚʝʜʝʥʥ̫ʇɺ

/ Hotfix

ʈʦʟʛʦʨʪʘʥʥʷ  

ʥʘʇʈʆɼ

Åʇʽʜʚʠʱʝʥʥʷʷʢʦʩʪʽ ʢʦʜʫʟʘʨʘʭʫʥʦʢ:

o ʧʨʘʢʪʠʢʤʦʜʫʣɹʥʦʛʦʪʝʩʪǹǨǦǳǳȅ(unit testing)

o ȋʩʧʝʢʮȋȌʢʦʜǹ(code review) ǸǦʩʪʘʪʠʯǳʦʛʦʘʥʘʣȋʟǹʢʦʜǹʥʘ  

ǨȋǪǵǴǨȋǪǳȋǷǸȂ ǰǶǦǿǮǲ ǷǨȋǸǴǨǮǲ ʩʪʘʥʜʘʨʪʘʤ ʢʦʜʫʚʘʥʥʷ ʪʘ  

ʙʝʟʧʝʢʠ

Åʉʢʦʨʦʯʝʥʥʷʩʪʨʦʢʽʚʨʦʟʨʦʙʢʠ ʟʘʨʘʭʫʥʦʢ:

o ǵǶǮǷǰǴǶǫǳǳȅʮʠʢʣǹǭǨǴǶǴǸǳȂǴǩǴǭǨõȅǭǰǹ

o ǭǧȋǱȂǾǫǳǳȅ ǽǦǷǸǴǸǮ ǭǧȋǶǴǰ (ǲȋǳȋǲǹǲ 1 ǶǦǭ ǳǦ ǪǫǳȂ)

Åʇʽʜʚʠʱʝʥʥʷʷʢʦʩʪʽʪʝʩʪʫʚʘʥʥʷ ʟʘʨʘʭʫʥʦʢ:

o ʚǵǶǴǨǦǪǬǫǳǳȅʧʨʘʢʪʠʢʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʪʝʩʪǹʚʘʥǳ̫ - testing  

automation

o ʚǵǶǴǨǦǪǬǫǳǳȅʜʠʥʘʤȋʯǳʦʛʦ ʘʥʘʣȋʟǹǭǦǷǸǴǷǹǳǰȋǨʥʘǨǶǦǭǱǮǨȋǷǸȂ

Åʉʢʦʨʦʯʝʥʥʷʯʘʩʫʚʠʚʝʜʝʥʥʷʚʇʈʆɼʟʘʨʘʭʫʥʦʢ:

o ʘʚʪʦʤʘʪʠʟʘʮȋȌʨǴǭǩǴǶǸǦǳǳȅʜʠʩʪʨʠʙʫʪʠʚȋʚʥʘʩǫǶǫǪǴǨǮǿǦ

o ʜʠʥʘʤȋʯǳʦʛʦʚǮǪȋǱǫǳǳȅȋʥʬʨʘʩʪʨʫʢʪʫʨǮ, infrastructure as code

Åʇʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʚʚʝʜʝʥʥʷ ʨʝʣʽʟʽʚ 

ʚʇʈʆɼʟʘ ʨʘʭʫʥʦʢ:

o ʚǵǶǴǨǦǪǬǫǳǳȅʧʨʘʢʪʠʢʘʚʪʦʤʘʪʠʟʘʮȋȌ  

ʨǴǭǩǴǶǸǦǳǳȅ

*Continuous Integration
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˽͙͙ͪ͊ͭ͟͟ ͍͙͍͎͊ͭͦͣ͊ͭͦ͊ͤͦͦ͘
͔͍ͭͫͭͯ͊ͤͤΎContinuousTesting

1 2 3 4 5 6 7 8

ʂʦʜʫʚʘʥʥʷ ʄʦʜʫʣʴʥʝ 

ʪʝʩʪʫʚʘʥʥʷ

ɯʥʩʧʝʢʮʽ̫ʢʦʜʫ,  

ʩʪʘʪʠʯʥʠʡ 

ʘʥʘʣʽʟ ʢʦʜʫ ʪʘ 

ɯɹ

ɿʙ̔ʨʢʘʪʘ

ʨʦʟʛʦʨʪʘʥʥʷ 

ʥʘʩʝʨʝʜʦʚʠʱʘʭ

ʨʦʟʨʦʙʢʠ

ʈʦʟʛʦʨʪʘʥʥʷ  

ʥʘ ʉʊ

ʊʝʩʪʫʚʘʥʥʷ  

ʥʘʉʊ

ʈʦʟʛʦʨʪʘʥʥʷ 

ʥʘɯʌʊ,ʅʊ,ɯɹ

ʊʝʩʪʫʚʘʥʥʷ 

ʥʘɯʌʊ,ʅʊ,ɯɹ

ʈʝʻʩʪʨʘʮʽʷ ʚ 

ʩʭʦʚʠʱʝ 

ʜʠʩʪʨʠʙʫʪʠʚʚ̔  

ʦʨʛʘʥʽʟʘʮʽʾ

ʈʦʟʛʦʨʪʘʥʥʷ ʪʘ

ʧʨʦʚʝʜʝʥʥ̫ʇɺ

/ Hotfix

ʈʦʟʛʦʨʪʘʥʥʷ  

ʥʘʇʈʆɼ

ɺʠʜʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ  

ʪʝʩʪʫʚʘʥʥʷ
ʑʦ ʮʝ ʪʘʢʝ?

ʍʪʦ ʨʦʟʨʦʙʣʷʻ ʪʘ

ʧʨʦʚʦʜʠʪʴ ʪʝʩʪʠ?

ʄʦʜʫʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ ï

unit testing

ǕǫǶǫǨȋǶǰǦ ǵǶǦǼǫǭǪǦǸǳǴǷǸȋ ǽǦǷǸǮǳǮ ǰǴǪǹ (ǺǹǳǰǼȋȌ, ǰǱǦǷǹ ȋ Ǹ.Ǫ.). ǘǫǷǸǮ ǵǮǾǹǸȂǷȅ ǳǦ ǲǴǨȋ

ǵǶǴǩǶǦǲǹǨǦǳǳȅ ǭ ǨǮǰǴǶǮǷǸǦǳǳȅǲ ǷǵǫǼȋǦǱȂǳǮǻ ǺǶǫǯǲǨǴǶǰȋǨ

ʉʪʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʢʦʜʫ ʪʘ ɯɹ
ǕǫǶǫǨȋǶǰǦ ǰǴǪǹ ǳǦ ǨȋǪǵǴǨȋǪǳȋǷǸȂ ǲȋǬǳǦǶǴǪǳǮǲ ǷǸǦǳǪǦǶǸǦǲ ǲǴǨ ǵǶǴǩǶǦǲǹǨǦǳǳȅ ǸǦ

ǳǦǵǮǷǦǳǳȅ ǧǫǭǵǫǽǳǴǩǴ ǰǴǪǹ ǭǦ ǪǴǵǴǲǴǩǴȄ ǷǵǫǼȋǦǱȂǳǮǻ ȋǳǷǸǶǹǲǫǳǸȋǨ.

ʉʠʩʪʝʤʥʝ ʪʝʩʪʫʚʘʥʥǕ̫ǫǶǫǨȋǶǰǦ ǵǶǦǼǫǭǪǦǸǳǴǷǸȋ ȋǭǴǱȂǴǨǦǳǴȌ ǽǦǷǸǮǳǮ ǺǹǳǰǼȋǴǳǦǱǹ ǷǮǷǸǫǲǮ (ǧǫǭ ȋǳǸǫǩǶǦǼȋȌ).

ɯʥʪʝʛʨʘʮʽʡʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʝ  

ʪʝʩʪʫʚʘʥʥʷ

ǕǫǶǫǨȋǶǰǦ ǵǶǦǼǫǭǪǦǸǳǴǷǸȋ ǳǦǷǰǶȋǭǳǮǻ ǧȋǭǳǫǷ-ǴǵǫǶǦǼȋǯ ǲȋǬ ǶȋǭǳǮǲǮ ǷǮǷǸǫǲǦǲǮ ǪǱȅ  

ǳǴǨǴǩǴ ǸǦ  ǪǱȅ ǶǦǳȋǾǫ ǶǴǭǶǴǧǱǫǳǴǩǴ ǺǹǳǰǼȋǴǳǦǱǹ.

ɯʥʞʝʥʝʨ Agile -

ʢʦʤʘʥʜʠ

ɯʥʞʝʥʝʨ  

ʪʝʩʪʫʚʘʥʥʷ

ʅʘʚʘʥʪʘʞʫʚʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ
ǕǫǶǫǨȋǶǰǦ ǵǶǦǼǫǭǪǦǸǳǴǷǸȋ ǷǮǷǸǫǲǮ ǵǶǮ ǴǪǳǴǽǦǷǳȋǯ ǶǴǧǴǸȋ ǧȋǱȂǾǴȌ ǰȋǱȂǰǴǷǸȋ ǰǴǶǮǷǸǹǨǦǽȋǨ.  

ǈǮǰǴǳǹȉǸȂǷȅ ǸȋǱȂǰǮ ǪǱȅ ǨǮǷǴǰǴǳǦǨǦǳǸǦǬǫǳǮǻ ǷǮǷǸǫǲ ǸǦ ǧȋǭǳǫǷ-ǴǵǫǶǦǼȋǯ

ɼʠʥʘʤʽʯʥʝ ʪʝʩʪʫʚʘʥʥʷ

ʟʘʩʪʦʩʫʥʢʫ ʥʘ ʙʝʟʧʝʢʫ

ǕǫǶǫǨȋǶǰǦ ǷǮǷǸǫǲǮ ǳǦ ǨǶǦǭǱǮǨǴǷǸȋ (ǵȋǪǨǮǿǫǳǳȅ ǵǶǮǨȋǱǫȌǨ, ǨǮǰǴǳǦǳǳȅ ǪǴǨȋǱȂǳǴǩǴ ǰǴǪǹ,

sql injection,é) ǸǦ çǭǦǰǱǦǪǰǮè
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͙̇͟͜͡;͙͚ͤ ͍͙͍͙͚͊ͭͦͣ͊ͭͦ͊ͤ͘ ͨͪͦͼ͔ͫ 
ͤ͊ ͔͔͍͙ͫͪ͒ͦ΅͊ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝

Å ȧɋɍɞɔɈɓɎɏ ɓɆɗɐɖѰɍɓɎɏ ɕɖɔɜɋɗ ɈɎɖɔɇɓɎɜɘɈɆ ȵȭ

Å ȲɆɐɗɎɒɆɑɢɓɆ ɆɈɘɔɒɆɘɎɍɆɜѰɥ ɓɆ ɐɔɌɓɔɒə ɋɘɆɕѰ ɕɖɔɜɋɗə

Å ȦɈɘɔɒɆɘɎɍɔɈɆɓɆ ɍɇѰɖɐɆ ɘɆ ɖɔɍɉɔɖɘɆɓɓɥ ɊɎɗɘɖɎɇəɘɎɈɆ

Å ȦɈɘɔɒɆɘɎɝɓɋ ɘɋɗɘəɈɆɓɓɥ, ɆɈɘɔɒɆɘɎɝɓɎɏ ɆɓɆɑѰɍ ɥɐɔɗɘѰ

ɐɔɊə, ɕɋɖɋɈѰɖɐɎ ɐɔɊə ɘɆ ɍɆɗɘɔɗəɓɐѰɈ ɓɆ Ѯȧ

Å ȦɈɘɔɒɆɘɎɍɔɈɆɓɋ əɕɖɆɈɑɋɓɓɥ ѰɓɚɖɆɗɘɖəɐɘəɖɔɤ,  

ѰɓɚɖɆɗɘɖəɐɘəɖɆ ɥɐ ɐɔɊ,

ɊɎɓɆɒѰɝɓɋ ɈɎɊѰɑɋɓɓɥ  

ѰɓɚɖɆɗɘɖəɐɘəɖɎ

ɍ ɛɒɆɖɎ

ǖǫȉǷǸǶǦǼȋȅ Ǩ  

ǷǻǴǨǮǿȋ  

ǪǮǷǸǶǮǧǹǸǮǨȋ

Ǩ  ǴǶǩǦǳȋǭǦǼȋȌ

ǕǶǴǨǫǪǫǳǳȅ Ǖǈ /   ǖǴǭǩǴǶǸǦǳǳȅ ǳǦ ǷǫǶǫǪǴǨǮǿȋ

ǘǫǷǸǹǨǦǳǳȅǵǶǮǯǲǦǱȂǳǮǻ ǨǮǵǶǴǧǹǨǦǳȂ

HotFix (Ǖǈ) / HotFix

ǖǴǭǩǴǶǸǦǳǳȅ Ǩ  

ǵǶǴǲǮǷǱǴǨǴǲǹ  

ǷǫǶǫǪǴǨǮǿȋ

ǋǰǷǵǱǹǦǸǦǼȋȅ

ǗǰǦǳǹǨǦǳǳȅ ǰǴǪǹ  

ǳǦ ȋǳǺǴǶǲǦǼȋǯǳǹ  

ǧǫǭǵǫǰǹ

ǘǫǷǸǹǨǦǳǳȅ ƽǇ  

(ǷǰǦǳǹǨǦǳǳȅ  

ǭǦǷǸǴǷǹǨǦǳǳȅ)

ǘǫǷǸǹǨǦǳǳȅ Ǔǘ

ɼʠʥʘʤʽʯʥʘ

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ

ǖǴǭǩǴǶǸǦǳǳȅ ǳǦ ǷǫǶǫǪǴǨǮǿȋ  

ǳǦǨǦǳǸǦǬǹǨǦǱȂǳǴǩǴ ǸǫǷǸǹǨǦǳǳȅ  

(Ǔǘ)

ǖǴǭǩǴǶǸǦǳǳȅ ǳǦ ǷǫǶǫǪǴǨǮǿǫ  

ǸǫǷǸǹǨǦǳǳȅ ȋǳǺǴǶǲǦǼȋǯǳǴȌ  

ǧǫǭǵǫǰǮ (ƽǇ)

ǐǴǪǹǨǦǳǳȅ ǒǴǪǹǱȂǳǫ ƽʥʩʧʝʢʮȋ̫ ǸǦ ǍʙȋʨʢʘǸǦ ʈǴǭǩǴǶǸǦǳǳȅ ǘǫǷǸǹǨǦǳǳȅʈǴǭǩǴǶǸǦǳǳȅʥʘʩǫǶǫǪǴǨǮǿȋǘǫǷǸǹǨǦǳǳȅ
ǸǫǷǸǹǨǦǳǳȅʩʪʘʪʠʯǳǮǯ ʨǴǭǩǴǶǸǦǳǳȅʥʘ ʥʘʩǫǶǫǪǴǨǮǿȋ ǳǦ Ǘǘ ȋʥʪʝʛʨʘʮȋǯʥʦ- ʬʫʥʢʮȋʦʥʘʣɹʥʦʛʦ ǳǦ ƽǚǘ

ʘʥʘʣȋʟʢʦʜǹ ʩǫǶǫǪǴǨǮǿǦǻʩʠʩʪʝʤʥʦʛʦʪʝʩʪǹǨǦǳǳȅ ʪʝʩʪǹǨǦǳǳȅ(ƽʌʊ)

ʨǴǭǶǴǧǰǮ (ʉʊ)
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˻͍ͫͤͦͤ͜ ͙͙ͨͪ͊ͭ͟͟ DevOps

ȰɔɊəɈɆɓɓɥ ȲɔɊəɑɢɓɋ

ɘɋɗɘəɈɆɓɓɥ

ѮɓɗɕɋɐɜѰɥ  ɘɆ  

ɗɘɆɘɎɝ ɓɎɏ  

ɆɓɆɑѰɍ ɐɔɊə

ȷɐɆɓəɈɆɓɓɥ ɐɔɊə ɓɆ  

ѰɓɚɔɖɒɆɜѰɏɓə  ɇɋɍɕɋɐə

ȭɇѰɖɐɆ ɘɆ  

ɖɔɍɉɔɖɘɆɓɓɥ ɓɆ  

ɗɋɖɋɊɔɈɎɟɆɛ

ɖɔɍɖɔɇɐɎ

ɹʝʟʧʝʨʝʨʚʥʘ ʽʥʪʝʛʨʘʮʽʷ (CI, Continuous Integration) ïɜɋ ɕɖɆɐɘɎɐɆ ɖɔɍɖɔɇɐɎ ɕɖɔɉɖɆɒɓɔɉɔ  

ɍɆɇɋɍɕɋɝɋɓɓɥ, ɥɐɆ ɕɔɑɥɉɆɩ ə ɈɎɐɔɓɆɓɓѰ ɝɆɗɘɎɛ ɆɈɘɔɒɆɘɎɍɔɈɆɓɎɛ ɍɇѰɖɔɐ Ɋɑɥ ɥɐɓɆɏɞɈɎɊɞɔɉɔ ɈɎɥɈɑɋɓɓɥ  

ɕɔɒɎɑɔɐ. ȼɋ ɊɔɍɈɔɑɥɩ ɇəɘɎ ɈɕɋɈɓɋɓɎɒ ə ɘɔɒə, ɟɔ ɐɔɊ ɕɋɖɋɇəɈɆɩ ə ɖɔɇɔɝɔɒə ɗɘɆɓѰ. ȵɋɖɋɛѰɊ Ɋɔ  

ɇɋɍɕɋɖɋɖɈɓɔɬ ѰɓɘɋɉɖɆɜѰɬ ɊɔɍɈɔɑɥɩ ɍɓɎɍɎɘɎ ɘɖəɊɔɒѰɗɘɐѰɗɘɢ ѰɓɘɋɉɖɆɜѰɬ ɍɒѰɓ ɐɔɊə ɍ Ѱɗɓəɤɝɔɤ ɐɔɊɔɇɆɍɔɏ Ѱ  

ɍɖɔɇɎɘɎ ɬɬ ɇѰɑɢɞ ɕɋɖɋɊɇɆɝəɈɆɓɔɤ ɍɆ ɖɆɛəɓɔɐ ɓɆɏɇѰɑɢɞ ɖɆɓɓɢɔɉɔ ɈɎɥɈɑɋɓɓɥ ɘɆ əɗəɓɋɓɓɥ ɕɔɒɎɑɔɐ ɘɆ  

ɕɖɔɘɎɖѰɝ, ɍɖɔɇɎɘɎ ɕɖɔɜɋɗ ɖɔɍɖɔɇɐɎ ɕɖɔɍɔɖɎɒ Ɋɑɥ ɈɗѰɛ əɝɆɗɓɎɐѰɈ ɐɔɒɆɓɊɎ.

ɹʝʟʧʝʨʝʨʚʥʘ ʜʦʩʪʘʚʢʘ (CDL , Continuous delivery) ïɕɖɆɐɘɎɐɆ ɖɔɍɖɔɇɐɎ ɕɖɔɉɖɆɒɓɔɉɔ  

ɍɆɇɋɍɕɋɝɋɓɓɥ, ɟɔ ɉɆɖɆɓɘəɩ ɘɋ, ɟɔ ɕɖɔɉɖɆɒɓɋ ɍɆɇɋɍɕɋɝɋɓɓɥ ɍɆɈɌɊɎ ɉɔɘɔɈɋ Ɋɔ ɖɔɍɉɔɖɘɆɓɓɥ  

ɕɖɔɒɎɗɑɔɈɔɬ ɋɐɗɕɑəɆɘɆɜѰɬ. ȵɖɆɐɘɎɐɆ ɈɐɑɤɝɆɩ ɆɈɘɔɒɆɘɎɍɆɜѰɤ ɖɔɍɉɔɖɘɆɓɓɥ ɓɆ ɘɋɗɘɔɈѰ  

ɗɋɖɋɊɔɈɎɟɆ, ɆɈɘɔɒɆɘɎɍɆɜѰɤ ɘɋɗɘəɈɆɓɓɥ əɗɕѰɞɓɔɗɘѰ ɖɔɍɉɔɖɘɆɓɓɥ ɓɆ ɖѰɈɓѰ ɆɊɒѰɓѰɗɘɖɆɘɔɖѰɈ  

(ɘɋɛɓѰɝɓѰ ɘɆ ɚəɓɐɜѰɔɓɆɑɢɓѰ ɘɋɗɘɎ ɖɔɍɉɔɖɘɆɓɓɥ), Ɇ ɘɆɐɔɌ ѰɓɘɋɉɖɆɜѰɤ ɍ ɕɖɔɜɋɗɆɒɎ  

ɆɈɘɔɒɆɘɎɍɔɈɆɓɔɉɔ ɚəɓɐɜѰɔɓɆɑɢɓɔɉɔ, ɓɆɈɆɓɘɆɌəɈɆɑɢɓɔɉɔ ɘɋɗɘəɈɆɓɓɥ ɘɆ ɊɎɓɆɒѰɝɓɔɉɔ  

ɘɋɗɘəɈɆɓɓɥ ɓɆ ɇɋɍɕɋɐə.

ɹʝʟʧʝʨʝʨʚʥʝ ʨʦʟʛʦʨʪʘʥʥʷ (CDP , Continuous deployment) ïɕɖɆɐɘɎɐɆ ɖɔɍɖɔɇɐɎ ɕɖɔɉɖɆɒɓɔɉɔ  

ɍɆɇɋɍɕɋɝɋɓɓɥ, ɗɕɖɥɒɔɈɆɓɆ ɓɆ ɕɔɈɓə ɆɈɘɔɒɆɘɎɍɆɜѰɤ ɊɔɗɘɆɈɐɎ ɈѰɊ ɗɋɖɋɊɔɈɎɟɆ ɖɔɍɖɔɇɐɎ ə ɕɖɔɒɎɗɑɔɈɋ  

ɗɋɖɋɊɔɈɎɟɋ. ț ɕɔɊɆɑɢɞɎɒ ɖɔɍɈɎɘɐɔɒ ɕɖɔɜɋɗə ɇɋɍɕɋɖɋɖɈɓɔɬ ɊɔɗɘɆɈɐɎ. Ȩ əɒɔɈɆɛ ɔɖɉɆɓѰɍɆɜѰɬ  ɊɔɊɆɘɐɔɈɔ 

ɍɆɝѰɕɆɩ ɕɖɔɜɋɗ ɖɋɩɗɘɖɆɜѰɬ ə ɗɛɔɈɎɟѰ ɊɎɗɘɖɎɇəɘɎɈѰɈ ɔɖɉɆɓѰɍɆɜѰɬ ɘɆ ɆɈɘɔɒɆɘɎɍɆɜѰɤ  ɕɖɎɏɒɆɑɢɓɎɛ 

ɈɎɕɖɔɇəɈɆɓɢ. ȻɆɖɆɐɘɋɖɎɍəɩɘɢɗɥ ɘѰɗɓɔɤ ɈɍɆɩɒɔɊѰɩɤ ɖɔɍɖɔɇɐɎ ɘɆ ɋɐɗɕɑəɆɘɆɜѰɬ.

ȸɋɗɘəɈɆɓɓɥ Ѯȧ  

(ɗɐɆɓəɈɆɓɓɥ  

ɍɆɗɘɔɗəɓɐə)

ɼʠʥʘʤѰɝɓɆ Ѱʥʬʨʘʩʪʨʫʢʪʫʨʘ

ȶɔɍɉɔɖɘɆɓɓɥ ɓɆ ɗɋɖɋɊɔɈɎɟѰ  

ɓɆɈɆɓɘɆɌəɈɆɑɢɓɔɉɔ  

ɘɋɗɘəɈɆɓɓɥ (ȳȸ)

ȶɔɍɉɔɖɘɆɓɓɥ ɓɆ  

ɗɋɖɋɊɔɈɎɟɋ ɘɋɗɘəɈɆɓɓɥ  

ѰɓɚɔɖɒɆɜѰɏɓɔɬ ɇɋɍɕɋɐɎ  (Ѯȧ)

ȶɔɍɉɔɖɘɆɓɓɥ ɓɆ  

ɗɋɖɋɊɔɈɎɟѰ  

ɗɎɗɘɋɒɓɔɉɔ  

ɘɋɗɘəɈɆɓɓɥ  (ȷȸ)

ȶɔɍɉɔɖɘɆɓɓɥ ɓɆ  

ɗɋɖɋɊɔɈɎɟѰ ѰɓɘɋɉɖɆɜѰɏɓɔ-

ɚəɓɐɜѰɔɓɆɑɢɓɔɉɔ

ɘɋɗɘəɈɆɓɓɥ (ѮȺȸ )

ȸɋɗɘəɈɆɓɓɥ  

ɓɆ ȷȸ

ȶɔɍɉɔɖɘɆɓɓɥ ɓɆ  

ɗɋɖɋɊɔɈɎɟѰ  

ɕɖɎɏɒɆɑɢɓɎɛ  

ɈɎɕɖɔɇəɈɆɓɢ (ȵȨ) /  

HotFix

ȵɖɔɈɋɊɋɓɓɥ  

ȵȨ

/  ȸɋɗɘəɈɆɓɓɥ  
HotFix

ȫɐɗɕɑəɆɘɆɜѰɥ
ȶɋɩɗɘɖɆɜѰɥ Ɉ  

ɗɛɔɈɎɟѰ  

ɊɎɗɘɖɎɇəɘɎɈѰɈ  

ɔɖɉɆɓѰɍɆɜѰɬ

ȶɔɍɉɔɖɘɆɓɓɥ ɓɆ

ɕɖɔɒɎɗɑɔɈɔɒə

ɗɋɖɋɊɔɈɎɟѰ

ȸɋɗɘəɈɆɓɓɥ ȳȸ

ȸɋɗɘəɈɆɓɓɥ ѮȺȸ
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˽͔͙ͪͦ͋ͣ͡Σ ΅ͦ ͍͙ͪ͜΄ͯΌͭΈͫΎ

ƽǷǳǹȄǽȋʧʨʦʙʣʝʤǮǨǮǶǴǧǳǮǼǸǨǦ ǈǮǶȋǾǫǳǳȅǭǦǪǴǵǴǲǴǩǴȄDevOps

1
Ƚɋɖɋɍ ɈѰɊɗəɘɓѰɗɘɢ ɍɆɉɆɑɢɓɎɛ ɗɘɆɓɊɆɖɘѰɈ ɈɋɊɋɓɓɥ ɖɔɍɖɔɇɐɎ (ɕɆɘɋɖɓɎ  

ɕɖɔɉɖɆɒəɈɆɓɓɥ, ɓɔɘɆɜѰɬ ɘɔɟɔ) ɘɆ ɜɋɓɘɖɆɑѰɍɔɈɆɓɔɉɔ ɍɇɋɖѰɉɆɓɓɥ ɐɔɊə  

ɘɖɆɕɑɥɤɘɢɗɥ ɐɔɓɚɑѰɐɘɎ ɈɋɖɗѰɏ, ɕɎɞɋɘɢɗɥ ɓɋɔɕɘɎɒɆɑɢɓɎɏ ɐɔɊ,  

ɍɓɎɌəɩɘɢɗɥ ɋɚɋɐɘɎɈɓѰɗɘɢ ɖɔɍɖɔɇɐɎ. VC

ʂʦʜ ʟʙʝʨѰɉɆɩɘɢɗɥɜɋɓɘɖɆɑѰɍɔɈɆɓɔ,ɇəɊɢ-ɥɐɆɍɒѰɓɆ  

ɍɇɋɖѰɉɆɩɘɢɗɥɍɓɔɈɔɤɈɋɖɗѰɩɤ.ȶɔɍɖɔɇɐɆɈɋɊɋɘɢɗɥ 

ɍɉѰɊɓɔɍѰɗɘɆɓɊɆɖɘɆɒɎ,ɆɊɆɕɘɔɈɆɓɎɒɎɊɔɐɔɒɆɓɊɎ.

2 ȶɔɍɖɔɇɐɆ ɓɋ ɈɎɐɔɓəɩ ѰɓɘɋɉɖɆɜѰɏɓѰ ɘɋɗɘɎ, ɘɔɒə ɕɔɒɎɑɐɎ ѰɓɘɋɉɖɆɜѰɬ  

ɈɎɥɈɑɥɤɘɢɗɥ ɕѰɍɓѰɛ ɋɘɆɕɆɛ ïɊɔ ȵȨ.
AT

ȵɖɎɐɔɌɓѰɏ ɍɇѰɖɜѰ ɈɎɐɔɓəɤɘɢɗɥ ɞɈɎɊɐѰ

smoke ɘɋɗɘɎ,  ɟɔ ɕɋɖɋɈѰɖɥɤɘɢ ѰɓɘɋɉɖɆɜѰɤ 

ñɓɆ ɍɆɉɑəɞɐɆɛò ɘɆ  ɋɒəɑɥɘɔɖɆɛ, ɕɔɒɎɑɐɎ 

ɈɎɥɈɑɥɤɘɢɗɥ ɈѰɊɖɆɍə ɕɖɎ  ɗɐɑɆɊɆɓɓѰ.

3
ȶəɝɓɋ ɐɋɖəɈɆɓɓɥ ɗɋɖɋɊɔɈɎɟɆɒɎ ɘɆ ɖɔɍɉɔɖɘɆɓɓɥɒ ɕɖɎɍɈɔɊɎɘɢ Ɋɔ  

ɘɖɎɈɆɑɔɉɔ ɔɝѰɐəɈɆɓɓɥ ɗɘɋɓɊѰɈ ɐɔɒɆɓɊɆɒɎ (Ɋɔ ɐѰɑɢɐɔɛ ɒѰɗɥɜѰɈ) ɘɆ 

ɍɇѰɑɢɞəɩ  ɐѰɑɢɐѰɗɘɢ ɕɔɒɎɑɔɐ ɕɖɎ ɓɆɑɆɞɘəɈɆɓɓѰ ɗɘɋɓɊѰɈ.
AD IaaS DI

ȨɎɊѰɑɋɓɓɥɗɋɖɋɊɔɈɎɟɆɈѰɊɇəɈɆɩɘɢɗɥɍɆ

ɛɈɎɑɎɓɎɍ ɛɒɆɖɎɔɖɉɆɓѰɍɆɜѰɬ.

ȶɔɍɉɔɖɘɆɓɓɥɘɆ ɐɔɓɚѰɉəɖəɈɆɓɓɥ

ɆɈɘɔɒɆɘɎɍɔɈɆɓɔ.

4
ȨɋɑɎɐɎɏ ɔɇɗɥɉ ɖəɝɓɔɉɔ ɘɋɗɘəɈɆɓɓɥ, ɈѰɊɗəɘɓѰɗɘɢ ɒɔɊəɑɢɓɎɛ ɘɆ  

ɞɈɎɊɐɎɛ ñsmokeò ɘɋɗɘѰɈ ɍɇѰɑɢɞəɩ ɝɆɗ ɘɋɗɘəɈɆɓɓɥ Ɇɇɔ ɗɐɔɖɔɝəɩ  

ɔɇɗɥɉ ɘɋɗɘɔɈɔɉɔ ɕɔɐɖɎɘɘɥ.
AT

ɺʝʩʢɹʦʜ ʧʦʢʨʠʪʠʡ ʤʦʜʫʣʴʥʠʤʠ ʪʝʩʪʘʤʠ,  

ʪʝʩʪʫʚʘʥʥʷ ɩɒɆɐɗɎɒɆɑɢɓɔ

ɆɈɘɔɒɆɘɎɍɔɈɆɓɎɒ.

5
ʇʝʨʝʚѰɖɐɆɥɐɔɗɘѰɘɆɇɋɍɕɋɐɎɐɔɊəɕɖɎɗɐɑɆɊɆɓɓѰɓɋɩ  

ɔɇɔɈôɥɍɐɔɈɔɤ.ȸɔɒəɈɖɋɍəɑɢɘɆɘѰɒɔɌɋɒɔɔɘɖɎɒɆɘɎɓɋɇɋɍɕɋɝɓɎɏ 

(ɍəɖɆɍɑɎɈѰɗɘɤ)ɘɆɓɋɔɕɘɎɒɆɑɢɓɎɏɐɔɊ(ɍɇѰɑɢɞɋɓɓɥ 

ɓɆɈɆɓɘɆɌɋɓɓɥɓɆɗəɕɖɔɈѰɊ). ACR PrCR IS JaaS

ȰɔɊѰɉɔɘɔɈɎɏɍɆɗɘɔɗəɓɔɐɕɋɖɋɈѰɖɥɤɘɢɗɥɓɆ 

ɈɖɆɍɑɎɈɔɗɘѰɘɆɓɆɥɐѰɗɘɢ-ɥɐɈAppleѰGoogleɈɗѰ 

ɕɔɊѰɬɜɋɓɘɖɆɑѰɍɔɈɆɓɔɌəɖɓɆɑəɤɘɢɗɥ.

ʂʦʜʫʚʘʥʥʷʄʦʜʫʣʴʥʝɯʥʩʧʝʢʮʽʷʢʦʜʫ, ɿʙ̔ʨʢʘʪʘ ʈʦʟʛʦʨʪʘʥʥʷʥʘ ʊʝʩʪʫʚʘʥʥʷʥʘ ʈʝʻʩʪʨʘʮʽʷʚʩʭʦʚʠʱʇ̔ʨʦʚʝʜʝʥʥʥʈ̫ʦʟʛʦʨʪʘʥʥʷ ɽʢʩʧʣʫʘʪʘʮʽʷ

ʪʝʩʪʫʚʘʥʥ ʩ̫ʪʘʪʠʯʥʠʡ ʨʦʟʛʦʨʪʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘʭʩʝʨʝʜʦʚʠʱʘʭ ʜʠʩʪʨʠʙʫʪʠʚʽʚʇɺ/ Hotfix ʥʘʇʈʆɼ

ʘʥʘʣʽʟʢʦʜʫʪʘ 

ɯɹ

ʥʘʩʝʨʝʜʦʚʠʱʘʭ
ʨʦʟʨʦʙʢʠ

ʪʝʩʪʫʚʘʥʥ ʪ̫ʝʩʪʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ
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˹͊ ͙ͪͤͯ͟ ͙ͨͪͫͯͭͤ͜ ͔͒ͫΎ͙ͭ͟
͔͍ͤͫͭͪͯͣͤͭ͜͜ 5ŜǾhǇǎ

ɼʞʝʨʝʣʦ:https://xebialabs.com/periodic-table-of-devops-tools/
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˱͔͙ͤͫͭͪͯͣͤͭΥ ͍͔͔͊ͭͪ͒͗ͤ͘͜ ͭ͊ ͭ͜Σ ΅ͦ 
͙ͦ͋ͪ͊ΌͭΈͫΎ ͙ͦͣ͊ͤ͒͊ͣ͟
ɿʘʪʚʝʨʜʞʝʥʽʽʥʩʪʨʫʤʝʥʪʠ:
Å Atlassian BitbucketïɗɎɗɘɋɒɆ ɈɋɖɗѰɔɓɓɔɉɔ ɍɇɋɖѰɉɆɓɓɥ ɐɔɊə

Å MavenïѰɓɗɘɖəɒɋɓɘ ɆɈɘɔ-ɍɇѰɖɐɎ

Å JUnitïɇѰɇɑѰɔɘɋɐɆ Ɋɑɥ ɒɔɊəɑɢɓɔɉɔ ɘɋɗɘəɈɆɓɓɥ Java ɍɆɗɘɔɗəɓɐѰɈ

Å JenkinsïѰɓɗɘɖəɒɋɓɘ əɕɖɆɈɑѰɓɓɥ ɕɖɔɜɋɗɗɔɒ ɍɇѰɖɐɎ, ɖɔɍɉɔɖɘɆɓɓɥɘɆ

ɓɆɑɆɞɘəɈɆɓɓɥ

Å Sonar, HP Fortify, IBM AppScan ïɕɋɖɋɈѰɖɐɆ ɐɔɊə ɓɆ ɥɐѰɗɘɢ ɘɆ ɈɖɆɍɑɎɈɔɗɘѰ

Å HP ALM ïѰɓɗɘɖəɒɋɓɘ əɕɖɆɈɑѰɓɓɥ ɕɖɔɜɋɗɔɒ ɘɋɗɘəɈɆɓɓɥ

Å HP UFT, Selenium, Cucumber, HP PCïɆɈɘɔɘɋɗɘɎ, ɓɆɈɆɓɘɆɌəɈɆɑɢɓɋ ɘɋɗɘəɈɆɓɓɥ

Å Ansible ïəɕɖɆɈɑѰɓɓɥ ɐɔɓɚѰɉəɖɆɜѰɥɒɎ ɘɆ ɓɆɑɆɞɘəɈɆɓɓɥɒ ɗɋɖɋɊɔɈɎɟ

Å NexusïəɕɖɆɈɑɋɓɓɥ ɍɇɋɖѰɉɆɓɓɥɒ ɊɎɗɘɖɎɇəɘɎɈѰɈ

Å OpenStackïɈѰɖɘəɆɑѰɍɆɜѰɥ ѰɓɚɖɆɗɘɖəɐɘəɖɎ, ɕɖɎɈɆɘɓɆ ɛɒɆɖɆ

ɯʥʩʪʨʫʤʝʥʪʠ,ʱʦʦʙʠʨʘʶʪʴʩʷʢʦʤʘʥʜʘʤʠ:

ȴɊɓɆɐ ɩ ѰɓɗɘɖəɒɋɓɘɎ, ɘѰɗɓɔ ɕɔɈôɥɍɆɓѰ ɍ ɕɋɈɓɔɤ ɘɋɛɓɔɑɔɉѰɩɤ. ȸɆɐѰ ѰɓɗɘɖəɒɋɓɘɎ ɓɋ ɍɆɘɈɋɖɊɌəɤɘɢɗɥ ɓɆ ɆɖɛѰɘɋɐɘəɖɓѰɏ ɖɆɊѰ, ɬɛ ɈɎɇѰɖɍɊѰɏɗɓɤɩɘɢɗɥ ɖɔɇɔɝɔɤ  

ɉɖəɕɔɤ:

ÅȰɔɒɆɓɊɔɤ ɖɔɍɖɔɇɐɎ

Åȼȫ ɕɖɔɜɋɗѰɈ ɈɎɖɔɇɓɎɜɘɈɆ (ȼȫ DevOps)

ÅȰɔɒɆɓɊɔɤ ɗɋɖɈѰɗɆ CI Ɇɇɔ CD

ÅȵɖɎɐɑɆɊɓɎɒɎ ɘɆ ɗɎɗɘɋɒɓɎɒɎ ɆɊɒѰɓѰɗɘɖɆɘɔɖɆɒɎ

CI
Jenkins

Bb
Bitbucket

S
Sonar  
Qube

CD
Jenkins

Mv
Maven

I
IBM
AppScan

Ju
JUnit

Cu
Cucumber

Se
Selenium

An
Ansible

Nx
Nexus

H
HP UFT

Alm
HP ALM

Op
Open
Stack

Fr
HP

Fortify

Nx
Nexus

-ȼѰɑɢɔɈɎɏ Ѱɓɗɘɖəɒɋɓɘ, ɍɆɘɈɋɖɊɌɋɓɎɏ/ ɖɋɐɔɒɋɓɊɔɈɆɓɎɏ Ɋɔ ɈɎɐɔɖɎɗɘɆɓɓɥ

DevOps
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̉ͦͣͯ ͤ͊ͣ ͍͙͍͊͗ͦ͡ ͙ͣ͊ͭ ͙ͫͭ͊ͤ͒͊ͪͭ  ͯ 
͍͙͋ͦͪ͜ ͔͍ͤͫͭͪͯͣͤͭ͜͜ 5ŜǾhǇǎΚ

ÅȼɋɓɘɖɆɑѰɍɔɈɆɓɎɏ ɗəɕɖɔɈѰɊ ѰɓɗɘɖəɒɋɓɘѰɈ ɊɔɍɈɔɑɥɩ ɐɔɒɆɓɊɆɒ ɍɔɗɋɖɋɊɎɘɎɗɢ ɓɆ ɖɔɍɖɔɇɜѰ

ÅȳɆɊɆɓɓɥ ɜɋɓɘɖɆɑѰɍɔɈɆɓɔɉɔ ɗɋɖɈѰɗə 24x7

ÅȴɇôɩɐɘɎɈɓɎɏ ɈɎɇѰɖ ѰɓɗɘɖəɒɋɓɘѰɈ ɍ əɖɆɛəɈɆɓɓɥɒ ɐɖɎɘɋɖѰɬɈ ɈɆɖɘɔɗɘѰ (Ɉ ɘ.ɝ. ɈɆɖɘѰɗɘɢ ɋɐɗɕɑəɆɘɆɜѰɬ),  

ɋɚɋɐɘɎɈɓɔɗɘѰ ɘɆ ɓɆɊѰɏɓɔɗɘѰ ɘɆ ɈѰɊɕɔɈѰɊɓѰɗɘɢ ѰɓɗɘɖəɒɋɓɘѰɈ ɕɖɎɓɜɎɕɆɒ ɕɖɔɍɔɖɔɗɘѰ

ÅȳɆɥɈɓѰɗɘɢ ɇɋɍɑѰɝѰ ѰɓɗɘɖəɒɋɓɘѰɈ*, ɟɔ ɈɎɐɔɓəɤɘɢ ɔɊɓɆɐɔɈə ɚəɓɐɜѰɤ, ɗɘɈɔɖɤɩ çɈəɍɢɐɋ ɒѰɗɜɋè ɓɆ ɗɘɔɖɔɓѰ Ops,  

ɟɔ ɗəɕɋɖɋɝɎɘɢ ɕɖɎɓɜɎɕɆɒ DevOps.

ÅȪɔ ɜɋɓɘɖɆɑѰɍɔɈɆɓɎɛ ѰɓɗɘɖəɒɋɓɘѰɈ ɊɔɊɆɩɘɢɗɥ ɜɋɓɘɖɆɑѰɍɔɈɆɓɎɏ ɒɔɓѰɘɔɖɎɓɉ, ɥɐɎɏ ɊɔɍɈɔɑɥɩ ɕɖɔɗɘɋɌɎɘɎ Ɉɋɗɢ  

ɞɑɥɛ ɖɋɑѰɍə ɈѰɊ ɖɔɍɖɔɇɐɎ Ɋɔ ȵȶȴȪə.
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DevOps Toolchain
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˹͍ͦ͊ ͪͦ͡Έ ςDevOps ͜ ͔͔ͤ͗ͤͪ

DevOps ʽʥʞʝʥʝʨ ïɩ ɋɐɗɕɋɖɘɔɒ ɍ ɕɖɆɐɘɎɐ DevOps, ɈɔɑɔɊѰɩ ѰɓɗɘɖəɒɋɓɘɆɒɎ 

CIѰCD,ɈɎɇəɊɔɈəɩPipelineɍɇѰɖɐɎɘɆɖɔɍɉɔɖɘɆɓɓɥ.

ÅȳɆɑɆɞɘɔɈəɩ ɕɖɔɜɋɗ CI ɓɆ ɜɋɓɘɖɆɑѰɍɔɈɆɓɔɒə ɗɋɖɈѰɗѰ, Ѱɓɘɋɉɖəɩ ɏɔɉɔ ɍ GitFlow ɘɆ ɐɔɊɔɒ ɖɔɍɉɔɖɘɆɓɓɥ ɓɆ ɗɋɖɋɊɔɈɎɟɆɛ ɖɔɍɖɔɇɐɎ.

Åȶɔɍɖɔɇɑɥɩ ɕɖɔɜɋɗ ɕɔɗɘɆɝɆɓɓɥ ȵȭ ɓɆ ɜѰɑɢɔɈɎɛ ѰɓɗɘɖəɒɋɓɘɆɛ CD Ɋɑɥ ɈɗѰɛ ɗɋɖɋɊɔɈɎɟ (ɖɔɍɖɔɇɐɎ, ɘɋɗɘəɈɆɓɓɥ ɘɆ ɋɐɗɕɑəɆɘɆɜѰɬ).

ÅȭɆɇɋɍɕɋɝəɩ ɔɊɓɆɐɔɈѰɗɘɢ ɕɖɔɜɋɗѰɈ ɊɔɗɘɆɈɐɎ ɘɆ ɈɎɇəɊɔɈəɩ ɬɛ ə ɩɊɎɓɎɏ ɇɋɍɞɔɈɓɎɏ ɕɖɔɜɋɗ ɊɔɗɘɆɈɐɎ.

ÅȰɋɖəɩ ɘɆ ɍɆɇɋɍɕɋɝəɩ ɕɖɔɜɋɗ ɕɔɞɎɖɋɓɓɥ ɍɒѰɓ ɘɋɗɘɔɈɎɛ ɗɋɖɋɊɔɈɎɟ Ɋɑɥ ɗɋɖɋɊɔɈɎɟ ɖɔɍɖɔɇɐɎ ɘɆ ɘɋɗɘəɈɆɓɓɥ (ɍɆ ɒɋɌɆɒɎ 

ɔɇɔɈôɥɍɐѰɈ  ɗɋɖɋɊɔɈɎɟɆ ɔɖɉɆɓѰɍɆɜѰɬ).

ÅȳɆɊɆɩ ɗəɕɖɔɈѰɊ ɕɖɎɐɑɆɊɓɎɒ ɘɆ ɗɎɗɘɋɒɓɎɒ ɆɊɒѰɓѰɗɘɖɆɘɔɖɆɒ ɗɋɖɋɊɔɈɎɟ ɔɖɉɆɓѰɍɆɜѰɬ

ÅȲɆɩ ѰɓɗɘɖəɒɋɓɘɎ ɜɋɓɘɖɆɑѰɍɔɈɆɓɔɉɔ ɗɋɖɈѰɗə CI Ѱ CD, Ɇ ɘɆɐɔɌ ɐɔɒɆɓɊɓѰ ѰɓɗɘɖəɒɋɓɘɎ, Ɉ ɘ.ɝ. ɍ ɤɓѰɘ-ɘɋɗɘəɈɆɓɓɥ ɘɆ ɍɇѰɖɐ.

ÅȲɆɩ ɍɓɆɓɓɥ ɘɋɛɓѰɝɓɔɬ ɘɆ ѰɓɘɋɉɖɆɜѰɏɓɔɬ ɆɖɛѰɘɋɐɘəɖɎ, ɒɋɛɆɓѰɍɒѰɈ ɕɋɖɋɓɔɗѰɈ ɓɆɑɆɞɘəɈɆɓɢ ɒѰɌ ɗɋɖɋɊɔɈɎɟɆɒɎ.

ÅȲɆɩ ɇɆɍɔɈѰ ɓɆɈɎɝɐɎ ɆɊɒѰɓѰɗɘɖəɈɆɓɓɥ ɕɖɎɐɑɆɊɓɔɉɔ Ѱ ɗɎɗɘɋɒɓɔɉɔ ȵȭ.



25
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˾ͦ͋ͦͭ͊ DevOps Toolchain

Åʂʦʜ

Åʂʦʜʟʙʽʨʢʠ

Åworkflowʟʙ̔ ʨʢʠ

Åʂʦʜʨʦʟʛʦʨʪʘʥʥʷʥʘʢʦʤʧʦʥʝʥʪʠ 

ʩʝʨʝʜʦʚʠʱʨʦʟʨʦʙʢʠ

Åɿʘʛʘʣʴʥʽʧʘʨʘʤʝʪʨʠʆʈɼ

Åworkflow ʨʦʟʛʦʨʪʘʥʥʷ 

ʥʘ ʩʝʨʝʜʦʚʠʘɦʨʦʟʨʦʙʢʠ

CI

Åɿʙʽʨʢʘ

Åʂʦʜʨʦʟʛʦʨʪʘʥʥʷ

Åɿʘʛʘʣʴʥʽʧʘʨʘʤʝʪʨʠʆʈɼ

CDL

Åʂʦʜʨʦʟʛʦʨʪʘʥʥʷʥʘʢʦʤʧʦʥʝʥʪʠ 

ʩʝʨʝʜʦʚʠʱʪʝʩʪʫʚʘʥʥʷʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ

Åworkflowʨʦʟʛʦʨʪʘʥʥʷʩʝʨʝʜʦʚʠʱʘ 

ʪʝʩʪʫʚʘʥʥʷ

CDP

Åworkflow 

ʨʦʟʛʦʨʪʘʥʥʷ 

ʥʘʩʝʨʝʜʦʚʠʱʘ 

ʦʨʛʘʥʽʟʘʮʽʾ

Åʇʘʨʘʤʝʪʨʠʩʝʨʝʜʦʚʠʱʘʆʈɼ

Åʃʦʛʽʥʠʪʘʧʘʨʦʣʽ

ʇʈʆǊ

ǐǴǲǦǳǪǦ  

ǶǴǭǶǴǧǰǮ

ǗǮǷǸǫǲǳǮǯ  

ǦǪǲȋǳȋǷǸǶǦǸǴǶ  

ǸǫǷǸǴǨǮǻ  

ǷǫǶǫǪǴǨǮǿ

ǕǶǮǰǱǦǪǳǮǯ  

ǦǪǲȋǳȋǷǸǶǦǸǴǶ  

ǸǫǷǸǴǨǮǻ 

ǷǫǶǫǪǴǨǮǿ

ǗǮǷǸǫǲǳǮǯ  

ǦǪǲȋǳȋǷǸǶǦǸǴǶ  

ǵǶǴǪǹǰǸǴǨǮǻ  

ǷǫǶǫǪǴǨǮǿ

ǕǶǮǰǱǦǪǳǮǯ  

ǦǪǲȋǳȋǷǸǶǦǸǴǶ  

ǵǶǴǪǹǰǸǴǨǮǻ  

ǷǫǶǫǪǴǨǮǿ

DevOps ȋǳǬǫǳǫǶ

Åɿʙʽʨʢʘ

Åʂʦʜʨʦʟʛʦʨʪʘʥʥʷ

Åɿʘʛʘʣʴʥʽʧʘʨʘʤʝʪʨʠʆʈɼ

Åʇʘʨʘʤʝʪʨʠʩʝʨʝʜʦʚʠʱʘʆʈɼ

Åʃʦʛʽʥʠʪʘʧʘʨʦʣʽ



˨͔ͦͤͼΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͭͻͤ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜

țȲȳȨȬȨȿ8 ȷȸȶȼ, ȌȶȸȶȫȰȱȧ,Ȧ,

ȗȸȭȬȴȭȺ8 ȚȭȽȵȶȳȶȫɍɎ DevOPS
ȘȶȯȬɍȳ8 ȒɍȩȭȸȩȭȯȷȭȲȨ
ȋȨȳȻȯɄ8 ǿȵȼȶȸȴȨȾɍȱȵɍ ȺȭȽȵȶȳȶȫɍɎ

͔́ͣ͊ нΦ ˻͍͙ͫͤͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙͔͙ͫͫͭͣ 
ͦͤͭͪͦ͟͡Ό ͍͔͚ͪͫ͜ DƛǘΦ ˶͔͟ͼ͜Ύ нΦ 
˿͙͔͙ͫͭͣ ͔͍ͪͯ͊ͤͤ͟Ύ ͍͔ͪͫ͜Ύ͙ͣ
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˶͔͟ͼ͚ͤ͜͜ ͙ͨͭ͊ͤͤΎ

Ç ˸͔ͭ͊ ͔͟͡ͼ͜͝
Ç ˻͍ͫͤͦͤ͊ ͔͎ͭͪͣͤͦͦ͜͜͡Ύ
Ç ˿͙͔͙ͫͭͣ ͔͍ͪͯ͊ͤͤ͟Ύ ͍͔ͪͫ͜Ύ͙ͣ
Ç ˤͫͭͯͨ ͒ͦ Git



28

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˸͔ͭ͊ ͔͟͡ͼ͜͝

Ç˾͎ͦ͘͡Ύ͙ͤͯͭ ͍͙͙͒ ͙͔ͫͫͭͣ ͔͍ͪͯ͊ͤͤ͟Ύ ͍͔ͪͫ͜Ύ͙ͣ

Ç˻͚͙͙ͤ͊ͦͣͭͫ͘Ύ ͘ ͙͔ͫͫͭͣͦΌ ͔͍ͪͯ͊ͤͤ͟Ύ ͍͔ͪͫ͜Ύ͙ͣ Dƛǘ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˿͙͔ͫͭͣ͊ ͦͤͭͪͦ͟͡Ό ͍͔͚ͪͫ͜

Ç˿͙͔ͫͭͣ͊ ͦͤͭͪͦ͟͡Ό ͍͔͚ͪͫ͜ ό˿˴ˤύ τͼ͔ ͙͔ͫͫͭͣ͊Σ Ύ͊͟ ͔ͪΊͫͭͪͯΊ 
͙ͣͤ͘͜ ͍ ͦ͒ͤͦͣͯ ͊͋ͦ ͟͜͡Έͦ͟ͻ ͺ͚͊͊͡ͻ ͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͤ͊͒͊͜͡ ͋ͯ͊͡ 
͙͍ͣͦ͗ͫͭ͜͡Έ ͍͔͙ͨͦͪͤͯͭͫΎ ͒ͦ ͔͍͙ͨͤͻ ͙ͫͭ͊ͪͻ ͍͔͚ͪͫ͜ ͼ͙ͻ ͺ͚͍͊͜͡Φ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

̒͟͜ ͍͙͊ͪ͊ͤͭ͜Κ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˶ͦ͊͟͡Έͤ͜ ͙͔͙ͫͫͭͣ ͦͤͭͪͦ͟͡Ό ͍͔͚ͪͫ͜
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

RCS (Revision Control System)

Ç˽͙ͪ͊͒͟͡ ͔ͫͫ͜͝
Áci file.txt

Áco file.txt

Áci file.txt

̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ
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˹͔͙͒ͦ͜͟͡ RCS

Ç˾ͦ͋ͦͭ͊ ͙͡΄͔ ͘ ͙ͦ͒ͤͣ ͺ͚͊ͦͣ͡Σ ͔ͦ͗ͤ͟ ͺ͚͊͡ ͣ͊Ί 
ͦͤͭͪͦ͟͡Ό͍͙͊ͭͫΈ ͔ͦͪͣͦ͟

Ç˹͔ͪͯ͘;͙͚ͤ ͔ͣͻ͊ͤͣ͘͜ ͦ͒ͤͦ;͊ͫͤͦ͝ ͙ͪͦ͋ͦͭ ͟͜͡Έͦ͟ͻ ͙͍ͦͪͫͭͯ͊͟;͍͜ 
͘͜ ͙͔ͫͫͭͣͦΌΣ ͫͻ͍͙ͦ΅͔ ͨͪͦͫͭͦ ͋ͦͯ͟͡ΊͭΈͫΎΣ ͙ͨͦ͟ ͙͍ͦͪͫͭͯ͊͟;Σ ΅ͦ 
͚͎ͦͦ ͍͍͊͋ͦͯ͊͘͟͡Σ ͔ͤ ͪͦ͋ͦͯ͘͟͡Ί ͚͎ͦͦ

Çˤ͒͜ ͔͍͍͋͊ͨ͊ͫ͟͜ ͤ͜ͻͭͦ ͔ͤ ͍͘͜͡ΈͤΎΊΣ ͍͙ ͙͙ͪͯ͘͟Ί͔ͭ ͍͙͙ͭͪ͊ͭͭ ͍͔ͫ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

͔͍̇ͤͭͪ͊ͦ͊ͤ͘͜͜͡ ͙͔͙ͫͫͭͣ ͦͤͭͪͦ͟͡Ό 
͍͔͚ͪͫ͜
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

CVS (Concurrent Versions System)
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙ͪ͊͒͟͡ ͔ͫͫ͜͝ CVS

1. cd some-project
2. cvsimport -m "New project" path-in-repository none start
3. cd some-working-dir
4. cvscheckout path-in-repository
5. cvscommit -m "Some changes"
6. cvsupdate
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˹͔͙͒ͦ͜͟͡ CVS

Ç˹͔ͣ͊Ί ͙͍ͣͦ͗ͦͫͭ͜͡ ͔͎͙͋ͪ͊ͭ͘͜ ͍͔ͪͫ͜͝ ͙͔͚͒ͪͭͦͪ͟͜Φ

Ç˿͙͚ͭ͊ͤ͒͊ͪͭͤ ͫͨͦͫ͋͜ ͚͙ͦ͋ͭ͜ ͼΌ ͔͔ͨͪ΄ͦ͒ͯ͟ ς͘ ͔͔͎͙͋ͪͭ ͋ͯ͒Έ-
Ύ͙͚͟ ͺ͚͊͡ ό͙ͤ͊ͨͪ͊͒͟͡Σ w9!5a9ΦǘȄǘύ ͍ ͙͔͒ͪͭͦͪ͟͜͝Τ

Ç˽͔͔ͪͣ͜΅͔ͤͤΎ ͊͋ͦ ͔͔͚͔͍ͨͪͣͤͯ͊ͤͤΎ ͺ͚͍͊͜͡ ͔ͤ ͨ͒͒͊͜ΊͭΈͫΎ 
ͦͤͭͪͦ͟͡Ό ͍͔͚ͪͫ͜Φ 

Ç˿͙͚ͭ͊ͤ͒͊ͪͭͤ ͫͨͦͫ͋͜ ͙͙ͪͦ͋ͭ͘ ͼ͔Υ ͫͨͦ;͊ͭͯ͟ ͫͦͨ͟͜Ό͍͙͊ͭ ͺ͚͊͡Σ 
͍͙͙͙͒͊ͭ͡ ͙͚ͫͭ͊ͪ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͙ͦͣ͊ͤ͒͟ cvsremoveΣ ͊ ͨͦͭͣ͜ 
͙͒ͦ͒͊ͭ ͚͎ͦͦ ͘ ͍͙ͤͦͣ ͣ͜ϥΎͣ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͙ͦͣ͊ͤ͒͟ cvsadd;
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Subversion (SVN)

Ç˽͔͔͍͎͙ͪ͊ ͯ ͍ͨͦͪͤ͜Ύͤͤ͜ ͘ CVS:
Ás ͔ͭͦͣ͊ͪͤ ͍͔͔ͤͫͤͤΎ ͣͤ͘͜ όcommit). ̒ ͟΅ͦ ͦ͋ͪͦ͋͊͟ ͦͣͭͯ͟͜ ͋ͯ͊͡ 
͔͔͍ͨͪͪ͊ͤ͊Σ ͔ͤ ͔͋ͯ͒ ͍͔͔͙ͤͫͤͦ͗ͦ͒ͤͻ ͣͤ͘͜Φ

Á˽ ͔͔͚͔͍ͪͣͤͯ͊ͤͤΎΣ ͦͨ͟͜Ό͍͊ͤͤΎ ͭ͊ ͔͔ͨͪͣ͜΅͔ͤͤΎ ͺ͚͍͊͜͡ ͔͎͋ͪ͊͘͜Ί ͍ͫΌ 
ͫͭͦͪ͜͜Ό ͣͤ͘͜Φ     

Á˨ ͙͔ͪͭͦͪ͟͜͝Σ ͙͍ͫͣͦ͜͡;ͤ͜ ͙ͨͦͫ͊ͤͤ͡Ύ ͭ͊ ͔ͣͭ͊-͒͊ͤ͜ ͫͻ͙͡Έͤ͜ ͒ͦ ͦͤͭͪͦ͟͡Ό 
͍͔͚ͪͫ͜Φ     

Á˩ ͺ͔͙͍͔ͭͤ͟ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͣͤ͘͜ ͒͡Ύ ͙͋ͤ͊ͪͤ͜ͻ ͺ͚͍͊͜͡Φ
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˽͙ͪ͊͒͟͡ ͔ͫͫ͜͝ SVN

Ç cd some-project

Ç svnimport -m "New project" path-in-repository

Ç cd some-working-dir

Ç svncheckout path-in-repository

Ç svncommit -m "Some changes"

Ç svnupdate (up)
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˾͔ͦͨͦ͒ͤ͘͜͜͡ ͙͔͙ͫͫͭͣ ͦͤͭͪͦ͟͡Ό ͍͔͚ͪͫ͜
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˾͔ͦͨͦ͒ͤ͘͜͜͡ ˿˴ˤ

Ç Git (http://git-scm.com/)

Ç Mercurial (http://www.selenic.com/mercurial/)

Ç Bazaar (http://bazaar-vcs.org/)

Ç Codeville (http://codeville.org/)

Ç Darcs (http://darcs.net/)

Ç Monotone (http://monotone.ca/)
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˴ͦͪͦͭ͊͟ ͫͭͦͪ͜͜Ύ Git

Ç˻͍ͫͤͦͤ͜ ͍͙͎͙ͣͦ ͒ͦ ͍ͤͦͦ͝ ͙͔͙ͫͫͭͣΥ
Á́ ͍͙͒ͫͭ͟͜Έ

Áͨ ͪͦͫͭͦͭ͊ ͙͚͒͊ͤͯ͘

Áͨ ͙͒ͭͪͣ͊͜͟ ͔͚ͤͤͤͦ͜͜͡͝ ͙ͪͦͪͦ͋͘͟ ό͙ͭͫΎ;͜ ͔ͨ͊ͪ͊͡͡Έ͙ͤͻ ͎ͦ͜͟͡ύ

Áͨ ͍ͦͤ͊ ͔ͪͦͨͦ͒ͤͫͭ͘͜͜͡Έ

Áͣ ͙͍ͦ͗ͫͭ͜͡Έ ͔ͺ͔͙͍ͭͤͦ͟͝ ͙ͪͦ͋ͦͭ ͘ ͙͙ͭ͊ͣ͟ ͍͔͙͙͙ͣ͟͡ ͔͙ͨͪͦͭ͊ͣ͟Σ Ύ͟ 
Ύ͒ͪͦ Linux (Ύ͟ ͊͘ ΄͍͙͒ͫͭ͟͜ΌΣ ͭ͊͟ ͜ ͊͘ ͪͦͣͪͦͣ͘͜ ͙͒͊ͤͻύ
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˭͙ͨ͜͟͡ ͊ͣͫͭ͘͜Έ ͨ͊ͭ;͍͜

˽͔͔͙͙ͦͨͪ͒ͤ͟

Git
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ˤ͒ͣͤͤͦͫͭ͜͜͜κ͍͙͎͙ͣͦ Git1

Ç˸͚͔͊͗ ͍ͫ͜ ͔ͦͨͪ͊ͼ͜͝ ͦ͊͟͡͡Έͤ͜
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ˤ͒ͣͤͤͦͫͭ͜͜͜κ͍͙͎͙ͣͦ Git2

Ç˸͚͔͊͗ ͍ͫ͜ ͔ͦͨͪ͊ͼ͜͝ ͦ͊͟͡͡Έͤ͜

ÇDƛǘ ͔͙ͫͭ͗ͭΈ ͊͘ ͼͫͤͫͭ͜͜͜͡Ό ͙͒͊ͤͻ
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ˤ͒ͣͤͤͦͫͭ͜͜͜κ͍͙͎͙ͣͦ Git3

Ç˸͚͔͊͗ ͍ͫ͜ ͔ͦͨͪ͊ͼ͜͝ ͦ͊͟͡͡Έͤ͜

ÇGit ͫ ͔͙ͭ͗ͭΈ͊͘ ͼͫͤͫͭ͜͜͜͡Ό͙͒͊ͤͻ

Ç˹͚͊;͊ͫͭ͜΄͔͍͒͊ͤ͜ Dƛǘ ͭ͜͡Έ͙͒ͦ͒͊͟ΌͭΈͫΎ
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ˤ͒ͣͤͤͦͫͭ͜͜͜κ͍͙͎͙ͣͦ Git4

Ç˸͚͔͊͗ ͍ͫ͜ ͔ͦͨͪ͊ͼ͜͝ ͦ͊͟͡͡Έͤ͜

ÇDƛǘ ͔͙ͫͭ͗ͭΈ ͊͘ ͼͫͤͫͭ͜͜͜͡Ό ͙͒͊ͤͻ

Ç˹͚͊;͊ͫͭ͜΄͔ ͒͊ͤ͜ ͍ Dƛǘ ͭ͜͡Έ͙͟ ͒ͦ͒͊ΌͭΈͫΎ

Ḉ͙ͪ ͙ͫͭ͊ͤΥ
Á͟ ͎͊ͭ͊ͦ͡ Dƛǘϥ͊(Git directory),     

Áͪ ͦ͋ͦ;͙͚ ͎͊ͭ͊ͦ͟͡ όworkingdirectory),     

Áͦ ͋͊ͫͭ͡Έ ͎͍͔͙ͨ͒ͦͭͦͤ͜͡ͻ ͺ͚͍͊͜͡ όstagingarea).
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˿͙͚ͭ͊ͤ͒͊ͪͭͤ ͨͪͦͼ͔ͫ Git

Çˤ͔͔ͤͫͤͤΎ ͣͤ͘͜ ͒ͦ ͺ͚͍͊͜͡ ͯ ͍ͫͦΊͣͯ ͪͦ͋ͦ;ͦͣͯ ͊ͭ͊ͦ͘͟͜͡

Ç˽͎͍͒ͦͭͦ͊͜͟ ͺ͚͍͊͜͡Σ ͒ͦ͒͊Ό;͙ ͝ͻ ͙ͨ͘͜͟͡ ͒ͦ ͦ͋͊ͫͭ͜͡ 
͎͍͔͙ͨ͒ͦͭͦͤ͜͡ͻ ͺ͚͍͊͜͡

Çˤ͙ͦͤ͊ͤͤ͟Ύ ͦͣͭͯ͟͜Σ Ύ͙͚͟ ͔͔͋ͪ ͎͍͔ͨ͒ͦͭͦͤ͜͜͡ ͺ͚͙͊͡ ͘ ͔ͤ͒ͫͯ͜͟ ͭ͊ 
ͨͦͣ͜΅͊Ί ͝ͻ ͯ ͎͊ͭ͊ͦ͟͡ Git'͊  ͤ͊ ͚͔ͨͦͫͭͤ͜ ͔͎͋ͪ͊ͤͤ͘͜Ύ
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˱ͤͫͭ͊͡Ύͼ͜Ύ Git1Φ ˤ͙ͻ͒ͤ͜͜ ͙ͦ͒͟

Çˤ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͎͋ͪ͊ͤͦͦ͘͜ ͔ͨ͊ͭͯ͟ ͒͡Ύ ͍͊΄ͦ͝ ͨ͊ͭ͡ͺ͙ͦͪͣ

Ç˱ͤͫͭ͊͡Ύͼ͜Ύ ͘ ͍͙ͻ͙͒ͤ͜ͻ ͔͔͒͗ͪ͡
Ácurl

Ázlib

Áopenssl

Áexpat

Álibiconv
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˱ͤͫͭ͊͡Ύͼ͜Ύ Git2. Linux

Çyum install git-core

Çapt-get install git
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˱ͤͫͭ͊͡Ύͼ͜Ύ Git3. MacOS

Çhttp://code.google.com/p/git-osx-installer

Çsudoport install git-core +svn+doc +bash_completion+gitweb

http://code.google.com/p/git-osx-installer
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˱ͤͫͭ͊͡Ύͼ͜Ύ Git4. Windows

Çhttps://gitforwindows.org/
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˽ͦ;͍͔͊ͭͦ͟ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ Git1

Çgit config

Çˤ͙͙͒ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͜͝         
Á͘ ͎͊͊͡Έͤ͜ ͒͡Ύ ͍ͫ͜ͻ ͙͍ͦͪͫͭͯ͊͟;͍͜ ͙͔͙ͫͫͭͣ όgit config--system) 

Áͤ ͊͊͡΄͍ͭͯ͊ͤͤΎ ͒͡Ύ ͔͎ͦͤͪͭͤͦͦ͟͟ ͙͍ͦͪͫͭͯ͊͟;͊ όgit config--global)         

Á͟ ͦͤͺ͎ͯͪ͊͜ͼ͚͙͚ͤ͜ ͺ͚͊͡ ͯ ͊ͭ͊ͦ͘͟͜͡ Git'͊  όgit config)
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˽ͦ;͍͔͊ͭͦ͟ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ Git2

Ç˨͊ͤ͜ ͙͍ͦͪͫͭͯ͊͟;͊
Ágit config --global user.name "John Doe"

Ágit config --global user.emailjohndoe@example.com
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˽ͦ;͍͔͊ͭͦ͟ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ Git3

Çˤ͙͋ͪ͜ ͔ͪ͒͊ͭͦͪ͊͟
Ágit config --global core.editoremacs



56

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽ͦ;͍͔͊ͭͦ͟ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ Git4

Ç͙̂ͭͭ͊͜͡ ͍ͨͦͪͤ͜ΎͤͤΎ
Ágit config --global merge.toolvimdiff

Ágit config --global merge.toolkdiff3

Ágit config --global merge.tooltkdiff

Ágit config --global merge.toolmeld

Ágit config --global merge.toolxxdiff

Ágit config --global merge.toolemerge

Ágit config --global merge.toolgvimdiff

Ágit config --global merge.toolecmerge

Ágit config --global merge.toolopendiff
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˽͔͔͍ͪͪ͊͜͟ ͤ͊͊͡΄͍ͭͯ͊ͤΈ Git

Çgit config--list
Áuser.name=IaroslavDorohyi

Áuser.email=cisco.rna@gmail.com

Á ...

Ácolor.status=auto

Ácolor.diff=auto

Çgit configuser.name



58

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

̒͟ ͙͙ͦͭͪͣ͊ͭ ͎͒ͦͨͦͣͦͯ ͍ Git?

Ç git help <͟ ͦͣ͊ͤ͒͊Ҕ

Ç git <͟ ͦͣ͊ͤ͒͊Ҕ --help

Ç man git-<ͦͣ͊ͤ͒͊͟Ҕ
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˿͍͔ͭͦͪͤͤΎ ͍͎ͤͦͦͦ ͔͙ͪͨͦͭͦͪ͘͜Ό

Ç $ cd some-project-path

Ç $ git init

Ç $ git add *.c

Ç $ git add README

Ç $ git add .

Ç $ git commit
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˴͍ͦͤͯ͊ͤͤ͡Ύ ͫͤͯ͜Ό;͎ͦͦ ͔͙ͪͨͦͭͦͪ͘͜Ό

Ç$ git clone [options] [--] repo [dir]

Ç$ git clone git://github.com/libgit2/rugged.git

Ç$ git clone git://github.com/libgit2/rugged.git myrugged
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˭͙͊ͨͫ ͣͤ͘͜ ͒ͦ ͔͙ͪͨͦͭͦͪ͘͜Ό
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙ͤ͊͘;͔ͤͤΎ ͫͭ͊ͤͯ ͺ͚͍͊͜͡

Çgit status
Áuntracked

Ámodified

Áadded to commit
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͔͔͒ͫͭ͗ͤͤ͜Ύ ͍͙ͤͦͻ ͺ͚͍͊͜͡

Ç git addREADME

Ç git status
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˱͔ͤ͒ͫ͊͟ͼ͜Ύ ͔͙ͣͤͤ͘͜ͻ ͺ͚͍͊͜͡1

Ç˽͔͔͍ͪͪ͜ΎΊͣͦ ͫͭ͊ͭͯͫ 
Ágit status

Ç˨ͦ͒͊Ίͣͦ ͺ͚͊͡ ͜ ͍ͤͦͯ͘ ͔͔͍ͨͪͪ͜ΎΊͣͦ ͫͭ͊ͭͯͫ
Ágit add benchmarks.rb

Ágit status
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˱͔ͤ͒ͫ͊͟ͼ͜Ύ ͔͙ͣͤͤ͘͜ͻ ͺ͚͍͊͜͡2
Ç˾͔͎͒͊ͯΊͣͦ ͺ͚͊͡ ͜ ͔͔͍ͨͪͪ͜ΎΊͣͦ ͫͭ͊ͭͯͫ 
Ávim benchmarks . rb

Ágit status

Ç˨ͦ͒͊Ίͣͦ ͺ͚͊͡ ͜ ͔͔͍ͨͪͪ͜ΎΊͣͦ ͫͭ͊ͭͯͫ
Ágit add benchmarks.rb

Ágit status
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˱͎͍ͤͦͪͯ͊ͤͤΎ ͺ͚͍͊͜͡

Ç .gitignore
Áͨ ͦͪͦ͗ͤͪ͜Ύ͙͒͟ ͜ ͪΎ͙͒͟Σ ΅ͦͨ ͦ;͙ͤ͊ΌͭΈͫΎ͘ ІΣ ͎ͤͦͪͯ͜ΌͭΈͫΎ

Áͣ ͍͙͙͍͍͙ͦ͗ͤ͊ͦͪͫͭͦͯ͊ͭͫͭ͊ͤ͒͊ͪͭͤ͟͜glob΄͙͊͋ͦͤ͡

Á́ ͊͋ͦͤ͡ ͣͦ͗ͤ͊͊ͤ͘͟͜;͙͙͙͍ͭͫͣͦͦͣ͡ ͔ͫ͡΄͊ όκύ ͒͡Ύ ͍͍͙͎͊͊ͭ͊ͦͯ͘͟͜͟͟͡

Áͣ ͍͔͍͙ͦ͗ͤ͊ͤͪͭͯ͊ͭ͜΄͊͋ͦͤ͡Σ ͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ͤ͊͘͟ ͙ͦͯ͟͟͡ όΗύ Ύ͟ 
͔ͨͪ΄͙͚ ͙͍ͫͣͦ͡
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͔͎ͪ͡Ύ͒ ͔͍͙ͤ͒ͫͦ͊ͤ͜͟ͻ ͭ͊ 
͔͔͍͙ͤͤ͒ͫͦ͊ͤ͜͟ͻ ͣͤ͘͜1

Çgit status

Çgit diff
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͔͎ͪ͡Ύ͒ ͔͍͙ͤ͒ͫͦ͊ͤ͜͟ͻ ͭ͊ 
͔͔͍͙ͤͤ͒ͫͦ͊ͤ͜͟ͻ ͣͤ͘͜2

Çgit diff - cached

Çgit add benchmarks.rb

Çecho '# test line' >> benchmarks.rb

Çgit status
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͔͎ͪ͡Ύ͒ ͔͍͙ͤ͒ͫͦ͊ͤ͜͟ͻ ͭ͊ 
͔͔͍͙ͤͤ͒ͫͦ͊ͤ͜͟ͻ ͣͤ͘͜3

Çgit diff

Çgit diff - cached
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

̅ͫ͊͜͟ͼ͜Ύ ͣͤ͘͜

Çgit commit

Çgit commit -m "Story 182: Fix benchmarks for speed"
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˱͎͍ͤͦͪͯ͊ͤͤΎ ͔ͤ͒ͫ͊͜͟ͼ͜͝

Çgit status

Çgit commit -a -m 'added new benchmarks'
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙͔͒͊ͤͤ͡Ύ ͺ͚͍͊͜͡1

Ç˽͔ͪͦͫͭ ͍͙͔͒͊ͤͤ͡Ύ 
Árm grit.gemspec

Ágit status

Çˤ͙͔͒͊ͤͤ͡Ύ ͙͊ͫͦ͋͊ͣ͘ Git
Ágit rm grit.gemspec

Ágit status
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙͔͒͊ͤͤ͡Ύ ͺ͚͍͊͜͡2

Çgit rm --cached readme.txt

Çgit rm log/\*.log

Çgit rm \*~
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͔ͪͣ͜΅͔ͤͤΎ ͺ͚͍͊͜͡

Çgit mv file_fromfile_to
Ágit mv README.txt README

Á$ git status

Ç˩͍͍͔͊ͤͭ͟͜͡
Ámv README.txt README

Á$ git rm README.txt

Á$ git add README
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͔͎ͪ͡Ύ͒ ͫͭͦͪ͜͜͝ ͍ͦͣͭ͟͜͜1

Çgit clone 
git://github.com/schacon/simplegit-progit.git

Çgit log

Çgit log -p -2
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͔͎ͪ͡Ύ͒ ͫͭͦͪ͜͜͝ ͍ͦͣͭ͟͜͜2

Çgit log -U1 --word-diff

Çgit log --stat
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͔͎ͪ͡Ύ͒ ͫͭͦͪ͜͜͝ ͍ͦͣͭ͟͜͜3

Çgit log --pretty=oneline

Çgit log --pretty=format:"%h - %an, %ar : %s"
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͔͎ͪ͡Ύ͒ ͫͭͦͪ͜͜͝ ͍ͦͣͭ͟͜͜4

Çgit log --since=2.weeks
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͎ͪ͊ͺ͜;͎ͤͦͦ ͔ͤͭͪ͜ͺ͔͚ͫͯ 
͒͡Ύ ͍ͯ͊͊͘͘͜͜͡ͼ͜͝ ͫͭͦͪ͜͜͝



80

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˿͍͊ͫͯ͊ͤͤ͟Ύ ͣͤ͘͜

Çgit commit ςamend
Ágit commit -m 'initial commit'

Ágit add forgotten_file

Ágit commit --amend
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˿͍͊ͫͯ͊ͤͤ͟Ύ ͔ͤ͒ͫ͊͜͟ͼ͜͝ ͺ͚͊ͯ͡

Çgit add.

Çgit status

Çgit reset HEAD benchmarks.rb

Çgit status



˨͔ͦͤͼΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͭͻͤ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜

țȲȳȨȬȨȿ8 ȷȸȶȼ, ȌȶȸȶȫȰȱȧ,Ȧ,

ȗȸȭȬȴȭȺ8 ȚȭȽȵȶȳȶȫɍɎ DevOPS
ȘȶȯȬɍȳ8 ȒɍȩȭȸȩȭȯȷȭȲȨ
ȋȨȳȻȯɄ8 ǿȵȼȶȸȴȨȾɍȱȵɍ ȺȭȽȵȶȳȶȫɍɎ

͔́ͣ͊ нΦ ˻͍͙ͫͤͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙͔͙ͫͫͭͣ 
ͦͤͭͪͦ͟͡Ό ͍͔͚ͪͫ͜ DƛǘΦ 

˶͔͟ͼ͜Ύ оΦ DƛǘΦ ˤ͔͒͒͊ͤ͜͜͡ ͔͙ͪͨͦͭͦͪ͘͜͝Φ 
˾͎͔ͦ͊ͯ͗ͤͤ͘͡Ύ



83

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˶͔͟ͼ͚ͤ͜͜ ͙ͨͭ͊ͤͤΎ

Ç˸͔ͭ͊ ͔͟͡ͼ͜͝

Ç˾ͦ͋ͦͭ͊ ͘ ͍͔͙͙͒͒͊ͤͣ͜͡ ͔͙ͪͨͦͭͦͪ͘͜Ύ͙ͣ

Ç˾͎͔ͦ͊ͯ͗ͤͤ͘͡Ύ



84

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˸͔ͭ͊ ͔͟͡ͼ͜͝

Ç˾͎ͦ͘͡Ύ͙ͤͯͭ ͪͦ͋ͦͭͯ ͘ ͍͔͙͙͒͒͊ͤͣ͜͡ ͔͙ͪͨͦͭͦͪ͘͜Ύ͙ͣ

Ç˾͎ͦ͘͡Ύ͙ͤͯͭ ͪͦ͋ͦͭͯ ͘ ͎͔ͪͦ͊ͯ͗ͤͤ͘͡Ύ͙ͣ ͍ Dƛǘ



85

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˾ͦ͋ͦͭ͊ ͘ ͍͔͙͙͒͒͊ͤͣ͜͡ ͔͙ͪͨͦͭͦͪ͘͜Ύ͙ͣ



86

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͍͔͙͒͒͊ͤ͜͡ͻ 
͔͙͍ͪͨͦͭͦͪ͘͜͝

Çgit clone 
git://github.com/schacon/ticgit.git
Ácd ticgit

Ágit remote

Çgit remote ςv

Çcd grit

Çgit remote -v
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˨͍ͦ͒͊͊ͤͤΎ ͍͔͙͒͒͊ͤ͜͡ͻ ͔͙͍ͪͨͦͭͦͪ͘͜͝

Çgit remote

Çgit remote add pb git://github.com/paulboone/ticgit.git

Çgit remote ςv

Çgit fetch pb



88

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

Fetch

Çgit fetch [͜ ͣϥΎ ͍͒͒͊͜͡Φ ͔͍͔ͫͪͪ͊ϐ



89

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

Push

Çgit push origin master



90

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˱͔ͤͫͨ͟ͼ͜Ύ ͍͔͎͒͒͊ͤͦͦ͜͡ ͔͙ͪͨͦͭͦͪ͘͜Ό

Çgit remote show origin



91

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙͔͒͊ͤͤ͡Ύ ͭ͊ ͔͔͚͔͍ͨͪͣͤͯ͊ͤͤΎ 
͍͔͙͒͒͊ͤ͜͡ͻ ͔͙͍ͪͨͦͭͦͪ͘͜͝

Çgit remote rename pb paul
Çgit remote

Ç$ git remote rm paul
Ç$ git remote
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˾ͦ͋ͦͭ͊ ͘ ͙ͣͭ͊ͣ͜͟Φ ˽͔͔͎ͪ͡Ύ͒ ͣͭͦ͜͟

Çgit tag

Çgit tag -l 'v1.4.2.*'



93

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˿͍͔ͭͦͪͤͤΎ ͣͭͦ͜͟

Çgit tag -a v1.4 -m 'my version 1.4'
Çgit tag

Çgit show v1.4



94

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙͒ͨͫ͊ͤ͜͜ ͙ͣͭ͜͟

Çgit tag -s v1.5 -m 'my signed 1.5 tag'

Çgit show v1.5



95

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˶͔͎͍ͦ͊͗ͤ͟͜ ͙ͣͭ͜͟

Çgit tag v1.4-lw
Çgit tag

Çgit show v1.4-lw



96

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͔͙ͪͺ͊͜͟ͼ͜Ύ ͣͭͦ͜͟

Çgit tag -v v1.4.2.1

Ç˴͡Ό; ͍͚͒ͫͯͭͤ͜͜



97

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽ͤ͘͜Ί ͍͔ͦͤͦͤͤ͡Ύ ͣͭͦ͜͟

Çgit log --pretty=oneline

Çgit tag -a v1.2 -m 'version 1.2' 9fceb02
Çgit tag



98

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˻͋ͣͤ͜ ͙ͣͭ͊ͣ͜͟

Çgit push origin v1.5

Çgit push origin --tags



99

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͍͙ͫ͒ͦͤͣ͜ ͯ Git

Çgit config --global alias.co checkout
Çgit config --global alias.br branch
Çgit config --global alias.ci commit
Çgit config --global alias.st status

Çgit config--global alias.unstage'reset HEAD --Ψ
Çgit unstagefileA
Çgit reset HEAD fileA

Çgit config--global alias.last'log -1 HEAD'
Çgit last



100

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˾͎͔ͦ͊ͯ͗ͤͤ͘͡Ύ ͯ GitΦ ˥͊͜͟͡

Ç$ git add README test.rb LICENSE
Ç$ git commit -m 'initial commit of my project'



101

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˾͎͔ͦ͊ͯ͗ͤͤ͘͡Ύ ͯ GitΦ ˥͊͜͟͡1

Ç$ git add README test.rb LICENSE
Ç$ git commit -m 'initial commit of my project'



102

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˾͎͔ͦ͊ͯ͗ͤͤ͘͡Ύ ͯ Git. ˥ ͊͜͟͡2



103

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˾͎͔ͦ͊ͯ͗ͤͤ͘͡Ύ ͯ Git. ˥ ͊͜͟͡3

Çgit branch testing



104

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˾͎͔ͦ͊ͯ͗ͤͤ͘͡Ύ ͯ Git. ˥ ͊͜͟͡4

Çgit checkout testing

Çvim test.rb
Çgit commit -a -m 'made a change'



105

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˾͎͔ͦ͊ͯ͗ͤͤ͘͡Ύ ͯ Git. ˥ ͊͜͟͡5

Çgit checkout master

Çvim test.rb
Çgit commit -a -m 'made other change'



106

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˻͍͙ͫͤͦ ͎͔ͪͦ͊ͯ͗ͤͤ͘͡Ύ1

Çgit checkout -b iss53
Á git branch iss53
Á git checkout iss53

Çvim index.html
Ç$ git commit -a -m 'added a new footer [issue 53]'



107

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˻͍͙ͫͤͦ ͎͔ͪͦ͊ͯ͗ͤͤ͘͡Ύ2

Çgit checkout master

Çgit checkout -b hotfix
Çvim index.html
Çgit commit -a -m 'fixed the broken 
ŜƳŀƛƭ ŀŘŘǊŜǎǎΨ

Çgit checkout master
Çgit merge hotfix



108

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˻͍͙ͫͤͦ ͎͔ͪͦ͊ͯ͗ͤͤ͘͡Ύ3

Çgit checkout master
Çgit merge hotfix

Çgit branch -d hotfix
Çgit checkout iss53
Çvim index.html
Çgit commit -a -m 'finished the new 

footer [issue 53]'



109

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˭͙ͭͭ͡Ύ όmerge)
Çgit checkout master
Çgit merge iss53

Ç˾͔ͯ͘͡Έͭ͊ͭ ͙ͭͭ͘͡Ύ



110

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˴ͦͤͺ͙ͭ͜͟͡ ͙ͨͪ ͙ͭͭ͘͜͡1

Çgit merge iss53

Çgit status



111

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˴ͦͤͺ͙ͭ͜͟͡ ͙ͨͪ ͙ͭͭ͘͜͡2

Çgit mergetool



112

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˴ͦͤͺ͙ͭ͜͟͡ ͙ͨͪ ͙ͭͭ͘͜͡3

Çgit status



113

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

͍̂ͨͪ͊ͤͤ͜͡Ύ ͎͙͊ͣ͜͟͡1

Çgit branch

Çgit branch -v

Çgit branch --merged



114

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

͍̂ͨͪ͊ͤͤ͜͡Ύ ͎͙͊ͣ͜͟͡2

Çgit branch --no-merged

Çgit branch -d testing

Çgit branch -D testing



115

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˨͍͎͙͍ͦͦ͗ͯ;͜ ͎͙͜͟͡



116

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

͔͙́ͣ͊ͭ;ͤ͜ ͎͙͜͟͡1



117

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

͔͙́ͣ͊ͭ;ͤ͜ ͎͙͜͟͡2



118

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͔͒͒͊ͤ͜͜͡ ͎͙͜͟͡1



119

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͔͒͒͊ͤ͜͜͡ ͎͙͜͟͡2



120

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͔͒͒͊ͤ͜͜͡ ͎͙͜͟͡3



121

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˹͙͊͒ͫ͊ͤͤ͡Ύ ͣͤ͘͜

Çgit push origin serverfix

Çgit fetch origin

Çgit checkout -b serverfixorigin/serverfix



122

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͔͔͒ͫͭ͗ͤͤ͜Ύ ͎ͦ͜͟͡

Çgit checkout --track origin/serverfix

Çgit checkout -b sf origin/serverfix



123

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙͔͒͊ͤͤ͡Ύ ͎ͦ͜͟͡ ͤ͊ ͍͔͒͒͊ͤͦͣͯ͜͡ 
͔͍͔ͫͪͪ͜
Çgit push origin :serverfix



124

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͔ͪͣ͜΅͔ͤͤΎ ͎ͦ͜͟͡1



125

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͔ͪͣ͜΅͔ͤͤΎ ͎ͦ͜͟͡2

Çgit checkout experiment
Çgit rebase master



126

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͔ͪͣ͜΅͔ͤͤΎ ͎ͦ͜͟͡3

Çgit rebase --onto master server client



127

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͔ͪͣ͜΅͔ͤͤΎ ͎ͦ͜͟͡4

Çgit checkout master
Çgit merge client



128

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͔ͪͣ͜΅͔ͤͤΎ ͎ͦ͜͟͡5

Çgit rebase master server

Çgit checkout master
Çgit merge server
Çgit branch -d client
Çgit branch -d server



129

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˸͙͍ͦ͗͜͡ ͙͙͙ͪ͘͟ ͔͔ͨͪͣ͜΅͔ͤͤΎ1



130

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˸͙͍ͦ͗͜͡ ͙͙͙ͪ͘͟ ͔͔ͨͪͣ͜΅͔ͤͤΎ2



131

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˸͙͍ͦ͗͜͡ ͙͙͙ͪ͘͟ ͔͔ͨͪͣ͜΅͔ͤͤΎ3



˨͔ͦͤͼΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͭͻͤ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜

țȲȳȨȬȨȿ8 ȷȸȶȼ, ȌȶȸȶȫȰȱȧ,Ȧ,

ȗȸȭȬȴȭȺ8 ȚȭȽȵȶȳȶȫɍɎ DevOPS
ȘȶȯȬɍȳ8 ȒɍȩȭȸȩȭȯȷȭȲȨ
ȋȨȳȻȯɄ8 ǿȵȼȶȸȴȨȾɍȱȵɍ ȺȭȽȵȶȳȶȫɍɎ

͔́ͣ͊ оΦ Bash ͭ ͊ Python ͒ ͡Ύ DevOps.
˶͔͟ͼ͜Ύ 4Φ ˻͍͙ͫͤͦ BASH



13
3

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˶͔͟ͼ͚ͤ͜͜ ͙ͨͭ͊ͤͤΎ

Ç˸͔ͭ͊ ͔͟͡ͼ͜͝

Ç˾ͦ͋ͦͭ͊ ͍ .!{I

Ç˻͍ͫͤͦͤ͜ ͔͔͔͙ͣͤͭ͡ ͍͙ͣͦ .!{I
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˸͔ͭ͊ ͔͟͡ͼ͜͝

Ç˾͎ͦ͘͡Ύ͙ͤͯͭ ͍ͦͫͤͦͤ͜ ͔͔͔͙ͣͤͭ͡ ͍͙ͣͦ .!{I 
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˿͙ͪͨͭ͟ όͫͼ͔͚ͤ͊ͪ͜ύ

Ç˿ͼ͔͚ͤ͊ͪ͜τͼ͔ ͺ͚͊͡Σ Ύ͙͚͟ ͙ͣͫͭͭ͜Έ ͙ͦͣ͊ͤ͒͟ ͙ͦ͋ͦͦͤ͟͡
Á˿͙ͭͪͯͭͯͪ͟ ͙͒͊ͤͻ:ͣͤͤ͘͜͜

Á͍̂ͨͪ͊͡ΎΌ;͜ ͙ͫͭͪͯͭͯͪ͟Υ ͍ͨͦͫ͒ͦͤͫͭ͜͜͡ΈΣ ͪ͜΄͔ͤͤΎΣ ͼ͙͟͡

ÇShebang ͪ Ύ͒ͦ͟ ͒͡Ύ ͙ͫͪͨͭ͊͟bash:

Ç#! /bin/bash #! /bin/ sh

Ç˭͊ͨͯͫ͟ ͫͼ͔ͤ͊ͪ͜Ό:
Á˭͙͙ͪͦ͋ͭ ͺ͚͊͡ ͍͙͍͙ͦͤͯ͊ͤͣ͟: %chmod+xscript
Áˤ͙͙͙͊ͭ͟͟͡: %./script
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˻͍ͫͤͦͤ͜ ͔͔͔͙ͣͤͭ͡ ͍͙ͣͦ

Çˤ͍͔͔͒ͤͤΎ
Á͘ ͙͊ͨͭ ͙͍ͦͪͫͭͯ͊͟;͊
Á͊ ͎͔͙ͪͯͣͤͭ ͎ͦͣ͊ͤ͒ͤͦͦ͟ ͪΎ͒͊͟

Ç˾͎͔ͦ͊ͯ͗ͤͤ͘͡Ύ
Áif - then - else

Ácase

Ç͙̇͟͡
Ádo- while, repeat - until

Áfor

Áselect

Ç̅ͯͤ͟ͼ͜͝
ÇTraps
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˴͙͍ͦͪͫͭͯ͊ͼΈ͔͟ ͍͍͔͔͒ͤͤΎ

Çͦ͋ͦͦͤ͊͟͡ ͍͒ͦͦ͘͡ΎΊ ͙͍͙͊ͨͭͯ͊ͭ͘ ͍͍͔͔͒ͤͤΎ ͙͍ͦͪͫͭͯ͊͟;͊:
Áread varname [more vars ] 

Áʘʙʦ

Áread ïp "prompt" varname [more vars ]

Ç͍ͫͦ͊͡Σ ͍͍͔͔͒ͤ͜ ͙͍ͦͪͫͭͯ͊͟;͔ͣΣ ͙ͨͪͤ͊͘;͊ΌͭΈͫΎ ͙ͣͤͤͣ͘͜ 
varname ͭñ͊more vars ò

Çͦͫͭ͊ͤͤΎ ͣͤͤ͊͘͜ ͙ͦͭͪͣͯΊ ͔ͪ΄ͭͯ ͪΎ͒͊͟ ͍͍͔͔͒ͤͤΎ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙ͪ͊͒͟͡

#!/bin/sh

read - p "enter your name: " first last

echo "First name: $first"  echo "Last name: 

$last"
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˿͔ͨͼ͊͜͡Έͤ͜ ͣͤͤ͘͜͜ ͙ͦ͋ͦͦͤ͟͡

ɿʤʽʥʥʘ ɿʥʘʯʝʥʥʷ

$0 ʅʘʟʚʘ ʩʢʨʠʧʪʘ, ʷʢʠʡ ʚʠʢʦʥʫʻʪʴʩʷ

$1- $9 ʇʦʟʠʮʽʡʥʠʡ ʧʘʨʘʤʝʪʨ 1-9

$# ʂʽʣʴʢʽʩʪʴ ʧʦʟʠʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ

$* ɺʩʽ ʧʦʟʠʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ,ñ$*ò ïʦʜʠʥ ʨʷʜʦʢ

$@ ɺʩʽ ʧʦʟʠʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ,ñ$@ò ïʤʥʦʞʠʥʘʨʷʜʢʽʚ

$? ʇʦʚʝʨʪʘʻʩʪʘʪʫʩ ʦʩʪʘʥʥʴʦʾ ʚʠʢʦʥʘʥʦʾ ʢʦʤʘʥʜʠ

$$ Idʧʦʪʦʯʥʦʛʦʧʨʦʮʝʩʫ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙͙ͪ͊͒͟͡ ͘ ͙ͦͣ͊ͤ͒ͤͣ͟ ͪΎ͒ͦͣ͟
% set tim bill ann fred

$1 $2 $3 $4

% echo $*

tim bill ann fred

% echo $#  

4

% echo $1  

tim

% echo $3 $4  

ann fred
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

͍̂ͨͪ͊͡ΎΌ;͜ ͙ͫͭͪͯͭͯͪ͟ BASH

Ç if-then-else
Çcase
Çͼ͙͙͟͡
Á for
Áwhile
Áuntil
Áselect
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

͍͔͔́ͪ͒͗ͤͤΎ IF

if command 

then

statements  

fi

Çstatements ͍ ͙ͦͤͯ͟ΊͭΈͫΎ ͭ͜͡Έ͙͟Σ Ύ͟΅ͦ commandͯͫͨ͜΄ͤ͊Σ 
ͭͦ͋ͭͦ ͍͔ͨͦͪͭ͊Ί ͫͭ͊ͭͯͫ ζлη
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˴ͦͣ͊ͤ͒͊ TEST

˿͙͙ͤͭ͊ͫͫ͟:

test expression 

[ expression ]

Çͦͼͤ͜ΌΊóexpressionôͭ͊ ͍͔ͨͦͪͭ͊Ίtrue ͊͋fͦalse

˽͙ͪ͊͒͟͡:

if test ïw "$1" 

then

echo "file $1 is writeable" 

fi
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔ͪͦͫͭ ͍͔͔ͭͪ͒͗ͤͤΎ IF

if [ condition ]; then 

statements

fi

Ç͍͙ͦͤͯ͟Ί statements ͙ͨͪ ͍ͯͣͦ͜Σ Ύ͟΅ͦ condition Ί
true
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

͍͔͔́ͪ͒͗ͤͤΎ IF - THEN- ELSE

if [ condition ]; then 

statements - 1

else

statements - 2  

fi

Çstatements - 1 ͍͙ͦͤͯ͟ΊͭΈͫΎΣ Ύ͟΅ͦ condition Ίtrue

Çstatements - 2Σ Ύ͟΅ͦ condition Ίfalse
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

͍͔͔́ͪ͒͗ͤͤΎ IFé

if [ condition ]; then 

statements

elif [ condition ]; then 

statement

else

statements

fi

Ç͍͔͔ͭͪ͒͗ͤͤΎelif Ί ͫͦͪͦ͟;͔ͤͤΎͣάelse if έͭ ͊ Ί ;͙͊ͫͭͤͦΌ 
͍͔͔ͭͪ͒͗ͤͤΎif Σ ͊ ͭͦͣͯ ͔ͦͪͣͦ͟ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭͫ͟Ύ ͔ͤ ͔ͣͦ͗
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˻͔͙ͨͪ͊ͭͦͪ ͍ͨͦͪͤ͜ΎͤͤΎ
ɿʥʘʯʝʥʥʷ ʏʠʩʣʘʈʷʜʢʠ

ɹʽʣʴʰʝ 

ɹʽʣʴʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ

ʄʝʥʰʝ

ʄʝʥʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ

-gt

-ge

-lt

-le

-eg

-ne

ɼʦʨʽʚʥʶʻ

ʅʝ ʜʦʨʽʚʥʶʻ

str1 ʤʝʥʰʝʥʽʞstr2 

str1 ʙʽʣʴʰʝ ʥʽʞstr2

ɼʦʚʞʠʥʘ ʨʷʜʢʘ ʙʽʣʴʰʝ0

ɼʦʚʞʠʥʘ ʨʷʜʢʘ 0

= or ==

!=

str1< str2 

str1> str2

-n str

-z str
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˿͊͒ͤ͟͜͡ ͎ͦ͜͡;ͤ͜ ͍͙͙ͪ͊͘

! ʅɯ

&&

||

˴

ˍˎ˛

ɯ,ɸɹʆ

ʧʦʚʠʥʥʽ ʙʫʪʠ ʚ

[[ ]]
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͦͨͪ͊ͭͦͪ͊ !

#!/bin/bash

read -p ñɺʚʝʜʽʪʴ ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ ʨʦʙʦʪʠ: " Years 

if [ ! "$Years" - lt 35 ]; then

echo " ʄʦʞʥʘ ʡʪʠ ʥʘ ʧʝʥʩʽʶ." 

else

echo " ʇʦʪʨʽʙʥʦ 35+ ʨʦʢʽʚʜʣʷ ʚʠʭʦʜʫ ʥʘ ʧʝʥʩʽʶ"

fi



150

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͦͨͪ͊ͭͦͪ͊ &&

#!/bin/bash

Bonus=500

read - p " ɺʚʝʜʽʪʴ ʩʪʘʪʫʩ: " Status 

read - p " ɺʚʝʜʽʪʴ ʟʤʽʥʫ: " Shift

if [[ " $Status " = "H" && " $Shift " = 3 ]] 

then

echo " ʟʤʽʥʘ$Shift ʦʪʨʠʤʫʻ\ $$Bonus ʙʦʥʫʩ" 

else

echo " ʪʽʣʴʢʠ ʧʦʯʘʩʦʚʠʢʠʚ "

echo " ʟʤʽʥ3̔ ʦʪʨʠʤʫʶʪʴ ʙʦʥʫʩ "

fi
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔ͦͨͪ͊ͭͦͪ͊ ||

#!/bin/bash

read - p " ɺʚʝʜʽʪʴ ʢʽʣʴʢʽʩʪʴ ʦʙʨʦʙʣʝʥʠʭ ʜʟʚʽʥʢʽʚ:" CHandle

read - p " ɺʚʝʜʽʪʴ ʢʽʣʴʢʽʩʪʴ ʟʘʚʝʨʰʝʥʠʭ ʜʟʚʽʥʢʽʚ: " CClose

if [[ "$ CHandle " ïgt 150 || "$ CClose " ïgt 50 ]]

then

echo " ɺʠ ʤʘʻʪʝ ʧʨʘʚʦ ʥʘ ʙʦʥʫʩ" 

else

echo " ɺʠ ʦʪʨʠʤʫʻʪʝ ʙʦʥʫʩ ʷʢʱʦ" 

echo " ʢ-ʪʴ ʦʙʨʦʙʣʝʥʠʭ ʜʟʚʽʥʢʽʚʙʽʣʴʰʘ150 ʘʙʦ"

echo " ʢ-ʪʴ ʟʘʚʝʨʰʝʥʠʭ ʜʟʚʽʥʢʽʚ ʙʽʣʴʰʘ50 "

fi
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

͔͍́ͫͭͯ͊ͤͤΎ ͺ͚͍͊͜͡
˔̘̠̎́̆̎̎

-d file

-f file

-r file

-w file

-x file

-s file

True ̠̋̚Ȭ̏ÆÉÌÅȭ̤ ̟̐́̐̋̏

True ̠̋̚Ȭ̏ÆÉÌÅȭ̤ ́̊̌̏̍̕

True ̠̋̚Ȭ̏ÆÉÌÅȭ̤ ̘̝̉̓́̂̆̌̎̉̍

True ̠̋̚Ȭ̏ÆÉÌÅȭ̤ ̅̏̒̓̔̐̎̉̍ ̠̅̌ ̈́̐̉̒̔

True ̠̋̚Ȭ̏ÆÉÌÅȭ̤ ̃̉̋̏̎̔̃́̎̉̍

True ̠̋̏̑̏̚ ̨̈̍̑ȬÆÉÌÅȭ̤ ̨̝̙̂̌̉̍ ̈́ π
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙ͪ͊͒͟͡ ͔͍ͭͫͭͯ͊ͤͤΎ ͺ͚͍͊͜͡1

#!/bin/bash

echo " ɺʚʝʜʽʪʴ ʥʘʟʚʫ ʬʘʡʣʫ: " 

read filename

if [ ! ïr "$filename" ] 

then

echo " ʌʘʡʣ ʥʝ ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʯʠʪʘʥʥʷ" 

exit 1

fi
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙ͪ͊͒͟͡ ͔͍ͭͫͭͯ͊ͤͤΎ ͺ͚͍͊͜͡2

#! /bin/bash

if [ $# - lt 1 ];

then

echo " ɺʠʢʦʨʠʩʪʘʥʥʷ: filetest filename" 

exit 1

fi

if [[ ! - f "$1" || ! - r "$1" || ! - w "$1" ]] 

then

echo " ʌʘʡʣ$1 ʥʝʜʦʩʪʫʧʥʠʡ" 

exit 1

fi
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˽͙ͪ͊͒͟͡ IFé

# ʅʘʩʪʫʧʥʽ ʊʈʀif ʜʘʶʪʴ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʨʝʟʫʣʴʪʘʪ

# ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʆɼɺɯʁʅʀʍ ʂɺɸɼʈɸʊʅʀʍ ɼʋɾʆʂ

read - p "Do you want to continue?" reply  

if [[ $reply = "y" ]]; then

echo " ɺʠ ʚʚʝʣʠ" $reply

fi

# ɺʀʂʆʈʀʉʊɸʅʅʗ ʆɼʀʅɸʈʅʀʍ ʂɺɸɼʈɸʊʅʀʍ ɼʋɾʆʂ

read - p "Do you want to continue?" reply  

if [ $reply = "y" ]; then

echo " ɺʠ ʚʚʝʣʠ " $reply

Fi

# ɺʀʂʆʈʀʉʊɸʅʅʗ ʂʆʄɸʅɼʀ TEST

read - p "Do you want to continue?" reply  

if test $reply = "y"; then

echo " ɺʠ ʚʚʝʣʠ" $reply

fi
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˽͙ͪ͊͒͟͡ IF..ELIF...

#!/bin/bash

read - p "ɺʚʝʜʽʪʴ ʜʦʭʽʜ: " Income 

read - p "ɺʚʝʜʽʪʴ ʚʠʪʨʘʪʠ: " Expense

let Net=$Income - $Expense

if [ " $Net " - eq "0" ]; then

echo " ɼʦʭʽʜ ʽ ʚʠʪʨʘʪʠ ʨʽʚʥʽ - ʙʝʟʟʙʠʪʢʦʚʽʩʪʴ."

elif [ " $Net " - gt "0" ]; then 

echo " ɼʦʭʽʜ: " $Net

else

echo " ɺʠʪʨʘʪʠ: " $Net

fi
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͍͔͔́ͪ͒͗ͤͤΎ CASE

ˤ͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͒͡Ύ ͪ͜΄͔ͤΈΣ ΅ͦ ͣ͊ΌͭΈ ͙͙͚ͣͤͦ͗ͤͤ ͍͙͋ͪ͜

˿͙͙ͤͭ͊ͫͫ͟:

case word in

pattern1) command- list1

;;

pattern2) command- list2

;;

patternN ) command- listN

;;

esac
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͙̊͊͋ͦͤ͡ ͒͡Ύ CASE

˽͔͔͍ͪͪ͊͜͟ ͤ͊ ͍ͫͨͨ͊͒ͤͤ͜͜Ύ͒͡Ύ word

Çͣͦ͗ͯͭΈ ͭ͊ͦ͗͟ ͙ͣ͊ͭ ͤ͊ͫͭͯͨͤ͜ ͙͍͙ͫͣͦ͡:

*

?

[ é ] [:class:]

Ç˨͔͟͜͡Έ͊͟ ΄͍͊͋ͦͤ͜͡ ͔͔͙ͨͪ͋ͪ͊ΌͭΈͫΎ ;͔͔ͪ͘:

|
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˽͙ͪ͊͒͟͡ ͒͡Ύ CASE1
#!/bin/bash

echo "Enter Y to see all files including hidden files"

echo "Enter N to see all non - hidden files"

echo "Enter q to quit"

read - p "Enter your choice: " reply

case $reply in

Y|YES) echo "Displaying all (reallyé) files" 

ls - a ;;

N| NO) echo "Display all non - hidden files..." 

ls ;;

exit 0 ;;Q)

*) echo "Invalid choice!"; exit 1 ;; 

esac
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˽͙ͪ͊͒͟͡ ͒͡Ύ CASE2

#!/bin/bash 

ChildRate=3 

Adul t Rat e=10  

Seni or Rat e=7

read - p "Enter your age: " age 

case $age in

[1 - 9]|[1][0 - 2]) # child, if age 12 and younger

echo "your rate is" '$'"$ChildRate.00" ;;

# adult, if age is between 13 and 59 inclusive 

[1][3 - 9]|[2 - 5][0 - 9])

echo "your rate is" '$'"$AdultRate.00" ;;

[6 - 9][0 - 9]) # senior, if age is 60+ 

echo "your rate is" '$'"$SeniorRate.00" ;;

esac
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͙̇͟͡ WHILE

˽͙ͪͤ͊͘;͔ͤͤΎ:

ˤ͙ͦͤ͊ͤͤ͟Ύ ͦͣ͊ͤ͒͟ ͘άcommand- list έͨ ͦ͟ά͙expression έΊ
true

˿͙͙ͤͭ͊ͫͫ͟:

while [ expression ] do

command- list  done
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˽͙͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ WHILE1

#!/bin/bash  

COUNTER=0

while [ $COUNTER - lt 10 ] 

do

echo The counter is $COUNTER 

let COUNTER=$COUNTER+1

done
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˽͙͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ WHILE2

#!/bin/bash

Cont ="Y"

while [ $Cont = "Y" ]; do 

ps - A

read - p "want to continue? (Y/N)" reply 

Cont =`echo $reply | tr [:lower:] [:upper:]`

done

echo "done"
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˽͙͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ WHILE3
#!/bin/bash

# ʢʦʧʽʶʻ ʬʘʡʣʠ ʟhome- ʜʦ ʧʘʧʢʠwebserver 

# ʥʦʚʘ ʧʘʧʢʘ ʩʪʚʦʨʶʻʪʴʩʷ ʢʦʞʥʫ ʛʦʜʠʥʫ

PICSDIR=/home/carol/pics WEBDIR=/var /www/carol/webcam 

while true;

do

DATE=`date +% Y%m%d` 

HOUR=`date +%H`

mkdir $WEBDIR/"$DATE"

while [ $HOUR - ne "00" ]; 

do 

DESTDIR=$WEBDIR/"$DATE"/"$HOUR"

mkdir "$DESTDIR"

mv $PICSDIR/*.jpg "$DESTDIR"/ 

sleep 3600

HOUR=`date +%H` 

done

done
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͙̇͟͡ UNTIL

˽͙ͪͤ͊͘;͔ͤͤΎ:

ˤ͙͍͙ͦͤͯ͊ͭ͟άcommand- list έ͒ ͦ͟ά͙expression έΊfalse

˿͙͙ͤͭ͊ͫͫ͟:

until [ expression ] 

do

command- list  

done
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˽͙͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ UNTIL1

#!/bin/bash

COUNTER=20

until [ $COUNTER - lt 10 ] 

do

echo $COUNTER 

let COUNTER- =1

done
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˽͙͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ UNTIL2

#!/bin/bash

Stop="N"

until [ $Stop = "Y" ]; 

do 

ps - A

read - p "want to stop? (Y/N)" reply 

Stop=`echo $reply | tr [:lower:] [:upper:]`

done

echo "done"



168
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͙̇͟͡ FOR

˽͙ͪͤ͊͘;͔ͤͤΎ:

ˤ͙ͦͤ͊ͤͤ͟Ύ commandsͫͭ͜͡Έ͙͟ ͍ͪ͊͘͜Σ ͫ͟͜͡Έ͙͟ ͍ͫ͜͡ 
ñ͍argument- listò

˿͙͙ͤͭ͊ͫͫ͟:

for variable in argument - list 

do

commands  

done
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˽͙͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ FOR1

#!/bin/bash

for i in 7 9 2 3 4 5 

do

echo $i

done



170

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ FOR2

#!/bin/bash

# ʚʠʟʥʘʯʠʪʠ ʩʝʨʝʜʥʶ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘ ʪʠʞʜʝʥʴ

for num in 1 2 3 4 5 6 7 

do

read - p "ɺʚʝʜʽʪʴtemp ʜʣʷ ʜʥʷ$num: " Temp 

let TempTotal =$TempTotal +$Temp

done

let AvgTemp=$TempTotal /7

echo "ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ: " $AvgTemp
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˽͙͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ FOR3

˜̨̆̑̆̂̑ ̨́̑̄̔̍̆̎̓̃ ̋̏̍́̎̅̎̏̄̏ ̠̑̅̋́:

#! /bin/bash 

for parm

do

echo $parm

done
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˴ͦͣ͊ͤ͒͊ SELECT

ˣͯ͒ͯΊ ͔ͨͪͦͫͭ ͔ͣͤΌ ͘ ͙ͫͨͫͯ͟ ͍ͫ͜͡

Á ˨͍ͦͦ͘͡ΎΊ ͍͍͙͙ͦ͒ͭ ͼ͙ͺ͙ͪ ͊ͣͫͭ͘͜Έ ͍ͫ͜͡

Á ˴͙͍ͦͪͫͭͯ͊; ͍͍͙ͦ͒ͭΈ ͨͦͪΎ͍͙͚͒ͦ͟ ͔ͤͦͣͪ ͊ͣͫͭ͘͜Έ ͍ͫͦ͊͡

Á ͙̇͟͡ ͒ͦ ͤ͟͜ͼΎ ͍͍ͦ͒ͯ, ͭͦ͋ͭͦ^d (͊͋ͦ̂c)

˿͙͙ͤͭ͊ͫͫ͟:

select WORDin LIST do

RESPECTIVE- COMMANDS

done
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˽͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ SELECT1

#! /bin/bash

select var in alpha beta gamma 

do

echo $var

done
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ SELECT2

PS3 ςͪ Ύ͒ͦ͟ ͙ͨ͒͊͘͜͟͟ ͒͡Ύ SELECT

$REPL Y ς͍ ͙͋ͪ͜ ͙͍ͦͪͫͭͯ͊͟;͊

#! /bin/bash

PS3="select entry or ^D: " 

select var in alpha beta 

do

echo "$REPLY = $var "

done
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˽͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ SELECT3
#!/bin/bash

echo " ʉʢʨʠʧʪ ʟʘʭʠʩʪʫ ʬʘʡʣʽʚ" 

echo "ɺʠʙʝʨʽʪʴ ʬʘʡʣ ʜʣʷ ʟʘʭʠʩʪʫ:"

select FILENAME in * 

do

echo " ɺʠ ʦʙʨʘʣʠ$FILENAME ($REPLY)" 

chmod go- rwx "$FILENAME"

echo " ʌʘʡʣ ʪʝʧʝʨ ʧʨʠʚʘʪʥʠʡ!!!" 

done
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͍͔͔́ͪ͒͗ͤͤΎ BREAKͭ ͊ CONTINUE

Ç˽͔͔͙͍ͪͪ͊ΌͭΈ ͼ͙͙͟͡ for , while ͭ u͊ntil

Ḉ͍͔͔ͪ͒͗ͤͤΎ break

Á ͔͔ͨͪ͒͊Ί ͍ͯͨͪ͊ͤͤ͜͡Ύ ͒ͦ ͍͔͔ͭͪ͒͗ͤͤΎ ˽˱˿˶̒ ͍͔͔ͭͪ͒͗ͤͤΎ done

Á ͔͔͙͍ͨͪͪ͊Ί ͍͙ͦͤ͊ͤͤ͟Ύ ͼ͙ͯ͟͡

Ḉ͍͔͔ͪ͒͗ͤͤΎ continue

Á ͔͔ͨͪ͒͊Ί ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͔͔ͭͪ͒͗ͤͤΌ done

Á ͨͪͦͨͯͫ͊͟Ί ͍ͯͣͦͯ ͒͡Ύ ͨͦͭͦ;ͤͦ͝ ͔ͭͪ͊͜ͼ͜͝

Á ͍ͨͪͦ͒ͦ͗ͯΊ ͍͙ͦͤ͊ͤͤ͟Ύ ͼ͙ͯ͟͡
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˽͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ continue ͭ͊ 
break

#! /bin/bash

for index in 1 2 3 4 5 6 7 8 9 10 

do

if [ $index ïle 3 ]; then 

echo "continue" 

continue

fi

echo $index

if [ $index ïge 8 ]; then 

echo "breakñ

break

fi

done
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̅ͯͤ͟ͼ͜͝ ͍ BASH1
Ç̅ͯͤ͟ͼ͜Ύ ͙ͦ͋ͦͦͤ͟͡ ͔͒ͯ͗ ͫͻͦ͗͊ ͤ͊ ͙ͫͪͨͭ͟

Á͔͎͋ͪ͊͘͜Ί ͤ͊͋ͪ͜ ͦͣ͊ͤ͒͟ ͒͡Ύ ͨͦ͒͊͡Έ΄͎ͦͦ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ

Áͦ͋ͦͦͤ͊͟͡ ͔͎͋ͪ͊͘͜Ί ͺͯͤ͟ͼ͜͝ ͍ ͨ͊ͣϥΎͭ͜

Áͦ͋ͦͦͤ͊͟͡ ͍͙ͦͤͯ͟Ί ͺͯͤ͟ͼ͜Ό ͍ ͚ͭ͜ ͔͗ ͚ͫ͊ͣ͜ ͦ͋ͦͦͤ͡ͼ͜Σ 
Ύ͊͟ ͝͝ ͍͙͙͊͊͟͟͡͡

Ç̅ͯͤ͟ͼ͜Ό ͣͦ͗ͤ͊ ͍͙ͤ͊͘;͙͙ͭΥ

Á .͍profile

Á͍ ͫ͟ ͙ͪͨͭ͜

Á͊͋ͦ ͍ ͦͣ͊ͤ͒ͤͦͣͯ͟ ͪΎ͒ͯ͟
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̅ͯͤ͟ͼ͜͝ ͍ BASH2
Çˤ͙͔͒͊ͤͤ͡Ύ ͺͯͤ͟ͼ͜͝

Á͊͘ ͎͒ͦͨͦͣͦͦΌ ͙ͦͣ͊ͤ͒͟unset

Ç˽͍͙ͦͤͤ͊ ͙͋ͯͭ ͍͙ͤ͊͘;͔ͤ͊ ͒ͦ ͝͝ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ

Ç˭͍͙͊͘;͚͊ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͤ͊ ͨͦ;͊ͭͯ͟ ͙ͫͪͨͭ͊͟

˿͙͙ͤͭ͊ͫͫ͟:

function - name () { 

statements

}
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙ͪ͊͒͟͡ ͺͯͤ͟ͼ͜͝ ͍ BASH
#!/bin/bash

fun () {

JUST_A_SECOND=1

let i =0 REPEATS=30

echo "And now the fun really begins." 

while [ $i - lt $REPEATS ]

do

echo " ------- FUNCTIONS are fun -------- >"

sleep $JUST_A_SECOND 

let i +=1

done

}

fun
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͙͊ͪ͊ͣͭͪ ͺͯͤ͟ͼ͚͜

Ç˽͔͙͊ͪ͊ͣͭͪ ͺͯͤ͟ͼ͜͝ ͔͍͙͒͊ͪͯ͊ͭ͟͡ ͔ͤ ͨͦͭͪ͋ͤͦ͜

Çˢ͎͔͙ͪͯͣͤͭ ͺͯͤ͟ͼ͜͝ ͒ͦͫͭͯͨͤ͜ ͍ ͭ͜͜͡ ͺͯͤ͟ͼ͜͝ Ύ͟ $1 , $2 , $3 , ...

$# ͍͒ͦ͋ͪ͊͗͊͜Ί ͟͜͡Έͫͭ͟͜Έ ͔͍ͨ͊ͪ͊ͣͭͪ͜

$0 ͍͒ͦ͋ͪ͊͗͊͜Ί ͍ͤ͊ͯ͘ ͙ͫͪͨͭͯ͟(͔ͤͅ ͯͤ͟ͼ͜͝ΗΗΗ)
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙͙ͪ͊͒͟͡ ͺͯͤ͟ͼ͚͜ ͘ ͔͙ͨ͊ͪ͊ͣͭͪ͊ͣ1

#!/bin/bash 

testfile () {

if [ $# - gt 0 ]; then

if [[ - f $1 && - r $1 ]]; then 

echo $1 is a readable file

else

echo $1 is not a readable file

fi

fi

}

testfile . 

testfile funtest
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙͙ͪ͊͒͟͡ ͺͯͤ͟ͼ͚͜ ͘ ͔͙ͨ͊ͪ͊ͣͭͪ͊ͣ2
#!/bin/bash 

checkfile () {

for file

do

if [ - f ñ$fileò ]; then

echo ñ$file is a fileò

else

if [ -d ñ$fileò ]; then

echo ñ$file is a directoryò

fi

fi

done

}

checkfile . 

checkfile funtest
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˶ͦ͊͟͡Έͤ͜ ͭ͊ ͎ͦ͋͊͡͡Έͤ͜ ͣͤͤ͘͜͜ ͺͯͤ͟ͼ͚͜

Ç˭ͣͤͤ͜͜Σ ͍͙ͤ͊͘;͔ͤ͜ ͍ ͺͯͤ͟ͼ͜ΎͻΣ Ί ͎ͦ͋͊͡͡Έ͙͙ͤͣ

Ç˨͡Ύ ͍͙ͤ͊͘;͔ͤͤΎ ͣͤͤͦ͘͜͝ ͦ͊͟͡͡ΈͤͦΌ ͒͡Ύ ͺͯͤ͟ͼ͜͝ 
͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͍͔͔ͭͪ͒͗ͤͤΎ ñlocalò
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙ͪ͊͒͟͡ ͦ͊͟͡͡Έ͙ͤͻ ͙ͣͤͤ͘͜ͻ ͺͯͤ͟ͼ͜͝

#! /bin/bash

global="pretty good variable" 

foo () {

local inside="not so good variable"

echo $global 

echo $inside

global="better variable"

}

echo $global 

foo
echo $global 

echo $inside
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˻͋ͪͦ͋͊͟ ͙͎͍ͫͤ͊͜͡1

ÇLinux ͒ ͍ͦͦ͘͡ΎΊ ͙͙ͨͦͫ͊ͭ͡ ͙͎͙ͫͤ͊͡ ͋ͯ͒Έ-Ύͦͣͯ͟ ͨͪͦͼ͔ͫͯ
Á-1 = hangup(͍͙͊ͫ͊ͤͤ͘Ύύ  kill ïHUP 1234

Á-н Ґ ͔͔͍͙ͨͪͪ͊ͭ ;͔͔ͪ͘ ^C kill - 2 1235

Á͋ ͔͘ ͎͔͍͊ͪͯͣͤͭ͜ Ґ ͔͔͍͙ͨͪͪ͊ͭkill 1235

Á-ф Ґ ͍͙͙͋ͭ kill - 9 1236

ü-ф ͔ͤ ͔ͣͦ͗ ͙͋ͯͭ ͍͙͚͊͋ͦͦ͊ͤ͘͟͡

Çkill - l
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˻͋ͪͦ͋͊͟ ͙͎͍ͫͤ͊͜͡2

Ç˨͜Ύ ͊͘ ͍͊ͣͦ͘;͍ͯ͊ͤͤΎͣ ͒͡Ύ ͋͜͡Έ΄ͦͫͭ͜ ͙͎͍ͫͤ͊͜͡ ςͨ ͙͙͙͙ͪͨͤͭ ͨͪͦͼ͔ͫ

ÇBash ͒ ͍ͦͦ͘͡ΎΊ ͔͔͍͙ͨͪͤ͊͘;͙͙ͭ Ύ͟ ͔͋ͯ͒ ͦ͋ͪͦ͋͡Ύ͙ͭͫΎ ͙͎ͫͤ͊͡

Ç˴ͦͣ͊ͤ͒͊ trap ͔͋͘ ͔͍ͨ͊ͪ͊ͣͭͪ͜ ͍͍͒ͤͦ͜͡ΌΊ ͦ͋ͪͦ͋ͯ͟ ͊͘ 
͍͊ͣͦ͘;͍ͯ͊ͤͤΎͣ

˿͙͙ͤͭ͊ͫͫ͟:
trap 'handler commands' signals

˽͙ͪ͊͒͟͡:
trap 'echo do not hangup' 1 2
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ trap 1

#! /bin/bash

# kill - 1 wonôtkill this process

# kill - 2 will

trap 'echo dont hang up' 1

while true 

do

echo "try to hang up" 

sleep 1

done
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ trap 2

#!/bin/sh

# plain kill or kill - 9 will kill this 

trap 'echo 1' 1

trap 'echo 2' 2

while true; do 

echo - n . 

sleep 1

done
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ trap 3

#! /bin/bash

trap 'cleanup; exit' 2

cleanup () {

/bin/ rm - f / tmp / tempfile .$$.?

}

for i in 1 2 3 4 5 6 7 8 

do

echo "$ i.iteration " 

touch / tmp / tempfile .$$.$ i

sleep 1

done

cleanup
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͎͍͒͊ͦ͒͗ͯ͊ͤͤ͜͡Ύ ͙͍ͫͪͨͭ͟͜ ͍ BASH
Ç˨͡Ύ ͍͎͍͒͊ͦ͒͗ͯ͊ͤͤ͜͡Ύ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈͫΎ ͤ͊ͫͭͯͨͤ͜ ͙ͦͣ͊ͤ͒͟Υ
Áecho 

Áset

Ç ˴ͦͣ͊ͤ͒͊ñsetòͣ͊ Ί ͦͨͼ͜͝ ͒͡Ύ ͦͤͭͪͦ͟͡Ό ͊͘ ͨͦͭͦͦͣ͟ 
͍͙ͦͤ͊ͤͤ͟ΎΥ
Á ïv ͒ͪͯͯ͟Ί ͙͚ͦ͗ͤ͟ ͪΎ͒ͦ͟Σ Ύ͟ ͍ͤ͜ ͨͪͦ;͙͙͚ͭ͊ͤ

Á ïx ͍͒ͦ͋ͪ͊͗͊͜Ί ͦͣ͊ͤ͒ͯ͟ ͭ͊ ͝͝ ͎͔͙͊ͪͯͣͤͭ

Á ïn ͔͔͍ͨͪͪ͜ΎΊ ͤ͊ ͙͙ͫͤͭ͊ͫ͟;ͤ͜ ͙͙ͨͦͫ͟͡

Ç˛̨̗̩̐ ̍̏̇̎́ ̟̘̃̋̌́̓̉ ́̂̏ ̨̟̘̃̅̋̌́̓̉
Áˏ ̟̘̠̋̌̆̎̎: set ïxv

Áˏ ̨̟̘̠̅̋̌̆̎̎: set +xv

Çˏ̟̘̠̋̌̆̎̎ ̘̆̑̆̈ shebang
Á#!/bin/bash - xv



˨͔ͦͤͼΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͭͻͤ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜

țȲȳȨȬȨȿ8 ȷȸȶȼ, ȌȶȸȶȫȰȱȧ,Ȧ,

ȗȸȭȬȴȭȺ8 ȚȭȽȵȶȳȶȫɍɎ DevOPS
ȘȶȯȬɍȳ8 ȒɍȩȭȸȩȭȯȷȭȲȨ
ȋȨȳȻȯɄ8 ǿȵȼȶȸȴȨȾɍȱȵɍ ȺȭȽȵȶȳȶȫɍɎ

͔́ͣ͊ оΦ Bash ͭ ͊ Python ͒ ͡Ύ DevOps.
˶͔͟ͼ͜Ύ рΦ ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͘ Python
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˶͔͟ͼ͚ͤ͜͜ ͙ͨͭ͊ͤͤΎ

Ç˸͔ͭ͊ ͔͟͡ͼ͜͝

Ç˻͍͙ͫͤͦ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͘ Python



194

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˸͔ͭ͊ ͔͟͡ͼ͜͝

Ç˾͎ͦ͘͡Ύ͙ͤͯͭ ͙ͨͪͤͼ͙͙ͨ ͙ͪͦ͋ͦͭ ͘ ͔͚͔͙ͦͤͭͤͪ͊ͣ͟ 
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤͫͭͯͨ

ÇDevOps -ͼ͔ ͙ͨͪ͊ͭ͊͟͟Σ Ύ͊͟ ͦ͋ϥΊ͒ͤͯΊ ͪͦͪͦ͋ͯ͘͟ ͎͎ͨͪͦͪ͊ͣͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎΣ ͔ͦͨͪ͊ͼ͚͔ͤ͜ ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ͭ͊ ͔͔͋ͨͯ͘͟

ÇPython -ͼ͔ ͍͔ͫ͋͜;ͤ͊ ͍ͣͦͯ ͎͍ͨͪͦͪ͊ͣͯ͊ͤͤΎΣ Ύ͊͟ 
͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͍ ͙ͪͤ͘͜ͻ ͫͺ͔ͪ͊ͻΣ ͍͟͡Ό;͊Ό;͙ DevOps
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˻͎͡Ύ͒ DevOps

Ç DevOps -ͼ͔ ͔͎ͣͭͦ͒ͦͦ͜͡ΎΣ Ύ͊͟ ͦ͋ϥΊ͒ͤͯΊ ͪͦͪͦ͋ͯ͘͟ 
͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΣ ͔ͦͨͪ͊ͼ͚͔ͤ͜ ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ͭ͊ 
͔͔͋ͨͯ͘͟

Ç ˸͔ͭͦΌ DevOps Ί ͍͔ͫͭͦͪͤͤΎ ͋͜͡Έ΄ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͜ ͎ͤͯ;͎ͦͦ͟ 
ͨͪͦͼ͔ͫͯ ͙ͪͦͪͦ͋͘͟ ͭ͊ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ

Ç DevOps ͅ ͦͯͫͯ͟ΊͭΈͫΎ ͤ͊ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͊͒͊ͤ͘ΈΣ ͔͎ͤͭͪ͊͜ͼ͜͝ 
ͦͣ͊ͤ͒͟ ͜ ͍ͫͨͨͪ͊͜ͼ͜
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͔͔͍͎͙ͪ͊ DevOps

Ç5ŜǾhǇǎ ͔ͣͦ͗ ͎͙͒ͦͨͦͣͦͭΥ
Á͘ ͋͜͡Έ΄͙͙ͭ ΄͍͙͒ͫͭ͟͜Έ ͍͙ͨͯͫͯ͟ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ

Áͨ ͦͪ͊͟΅͙͙ͭ Ύͫͭ͟͜Έ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ

Á͘ ͙͙͙ͤͭ͘ ͍͙͙ͭͪ͊ͭ ͤ͊ ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ

Á͘ ͋͜͡Έ΄͙͙ͭ ͔͔͋ͨͯ͘͟ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

Python ͍  DevOps

ÇPython -ͼ͔ ͍͔ͫ͋͜;ͤ͊ ͍ͣͦ͊ ͎͍ͨͪͦͪ͊ͣͯ͊ͤͤΎΣ Ύ͊͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͍ 
͙ͪͤ͘͜ͻ ͫͺ͔ͪ͊ͻΣ ͍͟͡Ό;͊Ό;͙ DevOps.
ÇPython ͣ ͊Ί ͪΎ͒ ͔͔͍͎ͨͪ͊ ͒͡Ύ DevOps, ͍ ͟͡Ό;͊Ό;͙Υ
Á͔͎ͫͭ͟͜͡Έ ͍͙͍;͔ͤͤΎ ͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ
Á΄͙͙͚ͪͦ͟ ͍͙͋ͪ͜ ͔͋͋ͦͭ͜͜͟͡ ͜ ͔͍ͤͫͭͪͯͣͤͭ͜͜
Áͣ͜ͼͤ͊ ͤ͜ͺͪ͊ͫͭͪͯͭͯͪ͊͟ ͫͨ͜͡Έ͙ͤͦͭ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͍͊͒͊ͤ͘Έ
Ç˻͒ͤ͊ ͘ ͟͡Ό;͍͙ͦͻ ͫͺ͔ͪΣ ͔͒ Python ͣ ͔ͦ͗ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭͫ͟Ύ ͍ 

DevOps, ͼ͔ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͍͊͒͊ͤ͘Έ

Ç Python ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͙ͤ͊ͨͫ͊ͤͤΎ ͙͍ͫͪͨͭ͟͜Σ Ύ͟͜ 
ͣͦ͗ͯͭΈ ͍͙͍͙͊ͭͦͣ͊ͭͯ͊ͭ͘ ͍͊͒͊ͤͤ͘ΎΣ ͭ͊͟͜ Ύ͟Υ
Áͫ ͍͔ͭͦͪͤͤΎ ͤ͜ͺ͙ͪ͊ͫͭͪͯͭͯͪ͟

Áͪ ͎ͦͦͪͭ͊ͤͤ͘Ύ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ

Áͭ ͔͍ͫͭͯ͊ͤͤΎ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ

Áͣ ͙͎ͦͤͭͦͪͤͯ͜ ͜ ͍ͯͨͪ͊ͤͤ͜͡Ύ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˿͍͔ͭͦͪͤͤΎ ͔͍ͤͫͭͪͯͣͤͭ͜͜
Ç Python ͭ ͊ͦ͗͟ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ 
͔͍ͤͫͭͪͯͣͤͭ͜͜Σ Ύ͟͜ ͣͦ͗ͯͭΈ ͎͙͒ͦͨͦͣͦͭ ͍ DevOps

Ç̇͜ ͔͙ͤͫͭͪͯͣͤͭ͜ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͍͙͙ͦͪͫͭ͊ͤ͟͜ ͒͡ΎΥ
Á ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͊͒͊ͤ͘Έ
Á ͋ͦͪͯ͘ ͙͒͊ͤͻ
Á ͊ͤ͊ͯ͘͜͡ ͙͒͊ͤͻ
Á ͍ͪͦ͘ϥΎ͊ͤͤ͘Ύ ͔ͨͪͦ͋ͣ͡
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˾ͦ͘΄͙͔ͪͤͤΎ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͨ͊ͭ͡ͺͦͪͣ 
DevOps

ÇPython ͭ ͊ͦ͗͟ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͪͦ͘΄͙͔ͪͤͤΎ 
͙͍͔͚ͣͦ͗ͦͫͭ͡ ͨ͊ͭ͡ͺͦͪͣ DevOps.

Ç͔̇ ͣͦ͗ͤ͊ ͙͙ͪͦ͋ͭ͘Σ ͙͍ͤ͊ͨͫ͊΄͙ ͎͙ͨ͊ͤ͜͡ ͊͋ͦ ͪͦ͘΄͙͔ͪͤͤΎ ͒͡Ύ 
ͨ͊ͭ͡ͺͦͪͣΣ ͙ͭ͊͟ͻ Ύ͟Υ
ÁJenkins

ÁAnsible

ÁDocker

ÁKubernetes
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙͙͍͙͙ͪ͊͒ͦͪͫͭ͊ͤͤ͟͟͡ΎtȅǘƘƻƴ ͍ 
DevOps

Ç ˻ͫΈ ͟͜͡Έ͊͟ ͙͍ͨͪ͊͒͟͜͡ ͎ͭͦͦΣ Ύ͟ Python ͣ ͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ DevOps:
Á Jenkins: ͊ ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ͊ͨͯͫͯ͘͟ ͔͍͙ͭͫͭͦͻ ͍ͤ͊͋ͦͪ͜ ͊͋ͦ 
͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΦ

Á Ansible:͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜Ύ͍͊͒͊ͤ͘Έ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͔͍͔͍ͫͪͪ͜ ͊͋ͦ 
͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͔͚͔͍ͦͤͭͤͪ͟͜Φ

Á Docker: ͊ ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͍͊͒͊ͤ͘Έ ͘ ͍͔ͫͭͦͪͤͤΎ ͔͚͔͍ͦͤͭͤͪ͟͜ ͊͋ͦ 
͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͔͚͔͍ͦͤͭͤͪ͟͜Φ

Á Kubernetes: ͊ ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͍͊͒͊ͤ͘Έ ͍͔ͫͭͦͪͤͤ͘͜Ύ ͔͍͊ͫͭͪ͟͜͡ 
Kubernetes ͊ ͋ͦ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ 
͔͊ͫͭͪ͊͟͡ͻ Kubernetes.
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙ͪ͊ͭ͟;ͤ͜ ͙͙ͨͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 
Python͍ 5ŜǾhǇǎ
Ç˴ͦͣͨ͊ͤ͜Ύ Netflix ͍ ͙͙͍ͦͪͫͭͦͯ͟Ί Python ͒ ͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ 
͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ ͻͣ͊ͪ͜Φ

Ç˴ͦͣͨ͊ͤ͜Ύ Spotify ͍ ͙͙͍ͦͪͫͭͦͯ͟Ί Python ͒ ͡Ύ ͙͎ͣͦͤͭͦͪͤͯ͜ ͜ 
͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͙ͫͦͣ͝ ͔͍͔͙ͫͪͪ͊ͣ ͜ ͔͔͙ͣͪ͗͊ͣΦ

Ç˴ͦͣͨ͊ͤ͜Ύ Google ͍ ͙͙͍ͦͪͫͭͦͯ͟Ί Python ͒ ͡Ύ ͍͔ͫͭͦͪͤͤΎ 
͍ͫͦ͝ͻ ͔͍ͤͫͭͪͯͣͤͭ͜͜ DevOps, ͭ ͙͊͟ͻ Ύ͟ Cloud Build ͜  Cloud 
Deployment Manager.
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͍͔ͫͭͦͪͤͤΎ ͤ͜ͺ͙ͪ͊ͫͭͪͯͭͯͪ͟
Ç Python ͣ ͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ 
͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͔ͫͭͦͪͤͤΎ 
ͤ͜ͺ͙ͪ͊ͫͭͪͯͭͯͪ͟Σ ͙ͤ͊ͨͪ͊͒͟͡Σ 
͔͍͔͍ͫͪͪ͜Σ ͔͔ͣͪ͗Σ ͫͻ͍͙ͦ΅ ͭ͊ 
ͤ͜΄͙ͻ ͔͍ͪͫͯͪͫ͜Φ

Ç ͔̇ ͔ͣͦ͗ ͎͙͒ͦͨͦͣͦͭ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύͣ ΄͍͙͒ͦ͟ ͜ ͔͎ͦ͟͡ 
͍ͫͭͦͪΌ͍͙͊ͭ ͤ͜ͺͪ͊ͫͭͪͯͭͯͪͯ͟Σ 
͔ͤͦ͋ͻ͒ͤͯ͜ ͒͡Ύ ͙ͪͦͪͦ͋͘͟ ͭ͊ 
͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͎͎ͨͪͦͪ͊ͣͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎΦ

# ʉʪʚʦʨʠʪʠ ʩʝʨʚʝʨ

import boto3

ec2 = boto3.client('ec2')

response = ec2.create_instances(

ImageId ='ami -

0123456789abcdef0',

MinCount =1,

MaxCount =1

)

instance_id = 

response['Instances'][0][' InstanceI

d']

print( instance_id )
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ 
͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ

# ʈʦʟʛʦʨʥʫʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʩʝʨʚʝʨ

import paramiko

ssh = paramiko.SSHClient ()

ssh.connect (hostname='example.com', 
username='root', password='password')

sftp = ssh.open_sftp ()

sftp.put ('app.tar.gz', '/opt/app.tar.gz')

ssh.exec_command ('tar - xf /opt/app.tar.gz')

ssh.exec_command ('cd /opt/app && ./install.sh')

ssh.close ()

ÇPythonͣͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ 
͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ 
͎͎ͨͪͦͪ͊ͣͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎΣ ͙ͤ͊ͨͪ͊͒͟͡Σ 
ͤ͊ ͔͍͔͙ͫͪͪΣ ͔͚͔͙ͦͤͭͤͪ͟ 
͊͋ͦ Kubernetes.
Ç͔̇ ͔ͣͦ͗ ͎͙͒ͦͨͦͣͦͭ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύͣ ΄͍͙͒ͦ͟ ͜ 
͔͎ͦ͟͡ ͎͙ͪͦͦͪͭ͊ͭ͘ 
͎͔ͨͪͦͪ͊ͣͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ 
͍͙͙ͪͦ͋ͤ;͔ ͔͔͍͙ͫͪ͒ͦ΅͔Φ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͔͍ͭͫͭͯ͊ͤͤΎ 
͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ
Ç Python ͣ ͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ 
͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͔͍ͭͫͭͯ͊ͤͤΎ 
͎͎ͨͪͦͪ͊ͣͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎΣ ͙ͤ͊ͨͪ͊͒͟͡Σ 
ͺͯͤ͟ͼͦͤ͊͜͡Έ͎ͤͦͦΣ 
͔͎ͤͭͪ͊͜ͼ͚͎ͤͦͦ͜ ͭ͊ 
͙͔͎ͫͫͭͣͤͦͦ ͔͍ͭͫͭͯ͊ͤͤΎΦ

Ç ͔̇ ͔ͣͦ͗ ͎͙͒ͦͨͦͣͦͭ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύͣ ͍͙ͨ͒͜΅͙͙ͭ 
Ύͫͭ͟͜Έ ͎͎ͨͪͦͪ͊ͣͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎΣ ͔ͣͤ͘΄͙͍΄͙ 
͟͜͡Έͫͭ͟͜Έ ͙ͨͦͣͦ͟͡Φ

# ɿʘʧʫʩʪʠʪʠ ʪʝʩʪʦʚʠʡ ʥʘʙʽʨ

import unittest

class 

MyTestSuite ( unittest.TestCase ):

def test_add (self):

self.assertEqual (1 + 1, 2)

def test_subtract (self):

self.assertEqual (1 - 1, 0)

if __name__ == '__main__':

unittest.main ()
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͙͎ͣͦͤͭͦͪͤͯ͜ ͜ ͍ͯͨͪ͊ͤͤ͜͡Ύ

# ʄʦʥʽʪʦʨʠʪʠʩʪʘʥ ʩʝʨʚʝʨʘ

import requests

url = 'http://example.com/ healthcheck '

response = requests.get ( url )

if response.status_code == 200:

print(' ʉʝʨʚʝʨ ʧʨʘʮʶʻ ʥʦʨʤʘʣʴʥʦ')

else:

print(' ʉʝʨʚʝʨ ʥʝ ʧʨʘʮʶʻ')

Ç Python ͣ ͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ 
͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͙͎ͣͦͤͭͦͪͤͯ͜ ͜ 
͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͙ͤ͊ͨͪ͊͒͟͡Σ ͒͡Ύ 
͙͎ͣͦͤͭͦͪͤͯ͜ ͫͭ͊ͤͯ ͔͍͔͍ͫͪͪ͜Σ 
͔͔ͣͪ͗ ͭ͊ ͤ͜΄͎ͦͦ 
ͦ͋͊͒ͤ͊ͤͤ͡ΎΦ

Ç ͔̇ ͔ͣͦ͗ ͎͙͒ͦͨͦͣͦͭ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύͣ ͎͙͊ͨͦ͋ͭ͘͜ 
͔ͨͪͦ͋ͣ͊ͣ͡ ͜ ΄͍͙͒ͦ͟ ͝ͻ 
͍͙ͪ͜΄͍͙ͯ͊ͭΦ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͔͔͙͋ͨ͘͟
ÇPythonͣͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ 
͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͔͔͙͋ͨ͘͟Σ 
͙ͤ͊ͨͪ͊͒͟͡Σ ͒͡Ύ 
͍ͫ͊ͤͯ͊ͤͤ͟Ύ ͔͔ͣͪ͗͜ ͤ͊ 
ͤ͊Ύ͍ͤͫͭ͜Έ ͍͙͍͔͚ͪ͊ͦͫͭ͘͡Φ
Ç͔̇ ͔ͣͦ͗ ͎͙͒ͦͨͦͣͦͭ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύͣ ͊͘ͻ͙͙͙ͫͭͭ 
͍ͫͦ͝ ͙͔͙ͫͫͭͣ ͍͒͜ ͊ͭ͊͟Φ

# ʉʢʘʥʫʚʘʪʠ ʤʝʨʝʞʫ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʚʨʘʟʣʠʚʦʩʪʝʡ

import nmap

scanner = nmap.PortScanner ()

scanner.scan ('192.168.1.0/24', arguments=' -

sV - O')

for host in scanner.all_hosts ():

for port in scanner[host][' tcp ']:

if port['state'] == 'open':

print(f' ɺʨʘʟʣʠʚʽʩʪʴ ʥʘ 

{ host}:{port[" portid "]}: 

{port["service"]["version"]}')
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ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͍͊͒͊ͤ͘Έ Jenkins
ÇPython ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͊͒͊ͤ͘Έ 

Jenkins, ͤ ͙͊ͨͪ͊͒͟͡Σ ͊ͨͯͫ͘͟ ͔͍͙ͭͫͭͦͻ ͍ͤ͊͋ͦͪ͜ ͊͋ͦ 
͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΦ
Ç͔̇ ͔ͣͦ͗ ͎͙͒ͦͨͦͣͦͭ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύͣ ͨͦͪ͊͟΅͙͙ͭ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͜ 
͚ͤ͊͒ͤͫͭ͜͜Έ ͍ͫͦ͝ͻ ͍͔ͦͤ͟Ί͍ͪ͜ Jenkins.
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ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͍͊͒͊ͤ͘Έ Ansible

Ç Python ͣ ͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ 
͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͊͒͊ͤ͘Έ 
Ansible, ͤ ͙͊ͨͪ͊͒͟͡Σ 
ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͔͍͔͍ͫͪͪ͜ ͊͋ͦ 
͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͔͚͔͍ͦͤͭͤͪ͟͜Φ

Ç͔̇ ͔ͣͦ͗ ͎͙͒ͦͨͦͣͦͭ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύͣ ͯͤ͜ͺ͍͙ͯ͊ͭ͜͟ ͍ͫͦ͝ 
ͨͪͦͼ͔͙ͫ ͜ ͨͦͪ͊͟΅͙͙ͭ 
͙͍ͨͪͦ͒ͯͭͤͫͭ͟͜ΈΦ

# ʅʘʣʘʰʪʫʚʘʪʠ ʩʝʨʚʝʨ ʟʘ ʜʦʧʦʤʦʛʦʶ 

Ansible

import ansible

playbook = ' playbook.yml '

inventory = 'inventory.txt'

results = 

ansible.run_playbook (playbook, 

inventory)

for host in results['hosts']:

for task in 

results['hosts'][host]['tasks']:

if task['status'] == 'ok':

print(f' ʅʘʣʘʰʪʫʚʘʥʥʷ {host} 

ʧʨʦʡʰʣʦ ʫʩʧʽʰʥʦ')

else:

print(f' ʅʘʣʘʰʪʫʚʘʥʥʷ {host} 

ʥʝ ʧʨʦʡʰʣʦ ʫʩʧʽʰʥʦ')
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ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͍͊͒͊ͤ͘Έ Docker
Ç Python ͣ ͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ 
͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͊͒͊ͤ͘Έ 
Docker, ͤ ͙͊ͨͪ͊͒͟͡Σ 
͍͔ͫͭͦͪͤͤΎ ͔͚͔͍ͦͤͭͤͪ͟͜ ͊͋ͦ 
͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͔͚͔͍ͦͤͭͤͪ͟͜Φ

Ç ͔̇ ͔ͣͦ͗ ͎͙͒ͦͨͦͣͦͭ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύͣ ͨͦͪ͊͟΅͙͙ͭ 
͔͍ͪͦ͊ͤͫͭ͟͜Έ ͜ 
ͣ͊ͫ΄͍ͭ͊͋ͦ͊ͤͫͭ͜Έ ͍ͫͦ͝ͻ 
͔͚͔͙ͦͤͭͤͪͤ͟ͻ ͔͔͍͙ͫͪ͒ͦ΅Φ

# ʉʪʚʦʨʠʪʠ ʢʦʥʪʝʡʥʝʨ Docker

import docker

client = docker.from_env ()

image = client.images.build (path='.', 

tag='my - app')

container = 

client.containers.create (image='my - app')

container.start ()
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ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͍͊͒͊ͤ͘Έ Kubernetes
Ç Python ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ 
͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͊͒͊ͤ͘Έ 
Kubernetes, ͤ ͙͊ͨͪ͊͒͟͡Σ 
͍͔ͫͭͦͪͤͤΎ ͔͍͊ͫͭͪ͟͜͡ Kubernetes 
͊͋ͦ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͎͎ͨͪͦͪ͊ͣͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ ͔͊ͫͭͪ͊͟͡ͻ 
Kubernetes.

Ç ͔̇ ͔ͣͦ͗ ͎͙͒ͦͨͦͣͦͭ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύͣ ͨͦͪ͊͟΅͙͙ͭ 
͔͍ͪͦ͊ͤͫͭ͟͜Έ ͜ ͣ͊ͫ΄͍ͭ͊͋ͦ͊ͤͫͭ͜Έ 
͍ͫͦ͝ͻ Kubernetes-͔͔͍͙ͫͪ͒ͦ΅Φ

# ʉʪʚʦʨʠʪʠ ʢʣʘʩʪʝʨ Kubernetes

import kubernetes

client = 

kubernetes.client.CoreV1Api()

cluster = 

client.create_cluster (

name='my - cluster',

kubernetes_version ='1.23',

node_count =3

)
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ˣ͔͙͋ͦͭ͜͜͟͡ Python͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͊͒͊ͤ͘Έ

Ç ˱ͫͤͯΊ ͔͋͘͜͡; ͔͋͋ͦͭ͜͜͟͡ Python, Ύ͟͜ ͣͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͊͒͊ͤ͘ΈΦ

Ç ˻ͫΈ ͟͜͡Έ͊͟ ͨͦͨͯ͡Ύ͙ͪͤͻ ͔͋͋ͦͭ͜͜͟͡Υ
Á Paramiko : ͋ ͔͋ͦͭ͊͜͜͟͡ ͒͡Ύ ͍͊͘Ίͣͦ͒͜͝ ͘ SSH-͔͍͔͙ͫͪͪ͊ͣΦ
Á Selenium : ͋ ͔͋ͦͭ͊͜͜͟͡ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͔͋-
͔͍͋ͪ͊ͯͪ͘͜Φ

Á Requests : ͋ ͔͋ͦͭ͊͜͜͟͡ ͒͡Ύ HTTP-͙͍͊ͨͭ͘͜Φ
Á Pytest : ͋ ͔͋ͦͭ͊͜͜͟͡ ͒͡Ύ ͔͍ͭͫͭͯ͊ͤͤΎ ͎͎ͨͪͦͪ͊ͣͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎΦ

Á Ansible : ͋ ͔͋ͦͭ͊͜͜͟͡ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ
Á Docker : ͋ ͔͋ͦͭ͊͜͜͟͡ ͒͡Ύ ͙ͪͦ͋ͦͭ ͘ Docker.
Á Kubernetes : ͋ ͔͋ͦͭ͊͜͜͟͡ ͒͡Ύ ͙ͪͦ͋ͦͭ ͘ Kubernetes.
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Paramiko
ˣ͔͋ͦͭ͊͜͜͟͡ Paramiko
͍͒ͦͦ͘͡ΎΊ ͍͊͘Ίͣͦ͒͜Ύ͙ͭ ͘ 
SSH-͔͍͔͙ͫͪͪ͊ͣΦ
̅ͯͤ͟ͼ͜͝Υ
Á ˽͒͜͟͡Ό;͔ͤͤΎ ͒ͦ SSH-
͔͍͔ͫͪͪ͊Φ

Á ˤ͍͒ͨͪ͊͊͜͟ ͜ ͙ͦͭͪͣ͊ͤͤΎ 
ͦͣ͊ͤ͒͟Φ

Á ˭͍͔͊͊ͤͭ͊͗ͤͤΎ ͜ 
͍͔͊͊ͤͭ͊͗ͤͤ͘Ύ ͺ͚͍͊͜͡Φ

import paramiko

ssh = paramiko.SSHClient ()

ssh.set_missing_host_key_policy ( paramiko.A

utoAddPolicy ())

ssh.connect ('example.com', 

username='root', password='password')

# ɺʽʜʧʨʘʚʠʪʠ ʢʦʤʘʥʜʫ

ssh.exec_command ('ls - la')

# ʆʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪ ʢʦʤʘʥʜʠ

output = ssh.recv (1024)

# ɿʘʚʘʥʪʘʞʪʝ ʬʘʡʣ

sftp = ssh.open_sftp ()

sftp.put ('local_file.txt', 

'remote_file.txt')

# ɿʘʚʘʥʪʘʞʪʝ ʬʘʡʣ

sftp.get ('remote_file.txt', 

'local_file.txt')

ssh.close ()
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Selenium

Çˣ͔͋ͦͭ͊͜͜͟͡ Selenium 
͍͒ͦͦ͘͡ΎΊ ͍͙͍͙͊ͭͦͣ͊ͭͯ͊ͭ͘ 
͍͔͋-͔͙͋ͪ͊ͯͪ͘Φ

Ç̅ͯͤ͟ͼ͜͝Υ
Áʕ ͙͒ͪͭͭ͜͟Ύ ͍͔͋-ͫͭͦͪͤͦ͜͟Φ

Áʕ ͍͔͔͒ͤͤΎ ͔ͭͫͭͯ͟Φ

Á˹ ͙͊ͭͫ͊ͤͤ͟Ύ ͤͦͨͦ͟͟Φ

Á˽ ͔͔͍ͪͪ͊͜͟ ͫͭ͊ͤͯ ͔͔͔͍ͣͤͭ͜͡Φ

from selenium import webdriver

browser = webdriver.Chrome ()

browser.get ('https://google.com')

# ɺʚʝʜʽʪʴ ʪʝʢʩʪ ʫ ʧʦʣʝ ʧʦʰʫʢʫ

browser.find_element_by_id ('q'). send_keys ('

Python')

# ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʧʦʰʫʢʫ

browser.find_element_by_id (' btnK ').click()

# ʇʝʨʝʚʽʨʪʝ ʪʝʢʩʪ ʟʘʛʦʣʦʚʢʘ ʩʪʦʨʽʥʢʠ

assert browser.title == 'Python - ʇʦʰʫʢ 

Google'

browser.close ()



216

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

Çˣ͔͋ͦͭ͊͜͜͟͡ Requests 
͍͒ͦͦ͘͡ΎΊ ͍͙͍͙ͦͤͯ͊ͭ͟ HTTP-
͙͙͊ͨͭ͘Φ

Ç̅ͯͤ͟ͼ͜͝Υ
Áʕ ͙ͦͤ͊ͤͤ͟Ύ GET-͙͍͊ͨͭ͘͜Φ

Áʕ ͙ͦͤ͊ͤͤ͟Ύ POST-͙͍͊ͨͭ͘͜Φ

Áʕ ͙ͦͤ͊ͤͤ͟Ύ PUT-͙͍͊ͨͭ͘͜Φ

Áʕ ͙ͦͤ͊ͤͤ͟Ύ DELETE-͙͍͊ͨͭ͘͜Φ

Requests
import requests

response = 

requests.get ('https://api.github.com/repos/

bard/python - devops ')

# ʇʝʨʝʚʽʨʪʝ ʩʪʘʪʫʩ ʢʦʜʫ

assert response.status_code == 200

# ʆʪʨʠʤʘʡʪʝ ʜʘʥʽ ʟ ʚʽʜʧʦʚʽʜʽ

data = response.json ()

# ɺʠʚʝʜʽʪʴ ʽʤ'ʷ ʨʝʧʦʟʠʪʦʨʽʶ

print(data['name'])
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Pytest
Çˣ͔͋ͦͭ͊͜͜͟͡ Pytest͍͒ͦͦ͘͡ΎΊ ͍͙͍͙ͦͤͯ͊ͭ͟ ͔͍ͭͫͭͯ͊ͤͤΎ 
͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΦ

Ç̅ͯͤ͟ͼ͜͝Υ
Á ˿͍͔ͭͦͪͤͤΎ ͔͍͙ͭͫͭͦͻ ͍ͤ͊͋ͦͪ͜Φ
Á ˿͍͔ͭͦͪͤͤΎ ͔͍͙ͭͫͭͦͻ ͍͙͍ͨ͊͒͟͜Φ
Á ˤ͙ͤ͊͘;͔ͤͤΎ ͦ;͍͙ͯ͊ͤ͜͟ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜Φ
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Ansible
Çˣ͔͋ͦͭ͊͜͜͟͡ Ansible 
͍͒ͦͦ͘͡ΎΊ ͍͙͍͙͊ͭͦͣ͊ͭͯ͊ͭ͘ 
͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ

Ç̅ͯͤ͟ͼ͜͝Υ
Á˹͊͊͡΄͍ͭͯ͊ͤͤΎ 
͔͍͔͍ͫͪͪ͜Φ

Á˾͎ͦͦͪͭ͊ͤͤ͘Ύ 
͎͎ͨͪͦͪ͊ͣͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎΦ

Á˾͎ͦͦͪͭ͊ͤͤ͘Ύ 
͔͚͔͍ͦͤͭͤͪ͟͜Φ

# ʉʪʚʦʨʠʪʠ playbook

with open(' playbook.yml ', 'w') as f:

f.write (' --- \ n- hosts: all \ n  tasks: \ n    

- name: Install Python \ n      apt: 

name=python3 state=present')

# ɿʘʧʫʩʪʠʪʠ playbook

ansible - playbook playbook.yml
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Docker
Çˣ͔͋ͦͭ͊͜͜͟͡ Docker ͒ ͍ͦͦ͘͡ΎΊ 
ͨͪ͊ͼΌ͍͙͊ͭ ͘ Docker.

Ç̅ͯͤ͟ͼ͜͝Υ
Á˿͍͔ͭͦͪͤͤΎ ͔͚͔͍ͦͤͭͤͪ͟͜Φ

Á˾͎ͦͦͪͭ͊ͤͤ͘Ύ ͔͚͔͍ͦͤͭͤͪ͟͜Φ

Á˴͔͍ͪͯ͊ͤͤΎ ͔͚͔͙ͦͤͭͤͪ͊ͣ͟Φ# ʉʪʚʦʨʠʪʠ ʢʦʥʪʝʡʥʝʨ

client = docker.from_env ()

container = 

client.containers.create (image='python:3.10

')

# ʈʦʟʛʦʨʥʫʪʠ ʢʦʥʪʝʡʥʝʨ

container.start ()

# ʂʝʨʫʚʘʪʠ ʢʦʥʪʝʡʥʝʨʦʤ

container.stop ()
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Kubernetes
Çˣ͔͋ͦͭ͊͜͜͟͡ Kubernetes 
͍͒ͦͦ͘͡ΎΊ ͨͪ͊ͼΌ͍͙͊ͭ ͘ 
Kubernetes.

Ç̅ͯͤ͟ͼ͜͝Υ
Á ˿͍͔ͭͦͪͤͤΎ ͔͍͊ͫͭͪ͟͜͡ 

Kubernetes.
Á ˾͎ͦͦͪͭ͊ͤͤ͘Ύ ͎͎ͨͪͦͪ͊ͣͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ ͔͊ͫͭͪ͊͟͡ͻ 
Kubernetes.

Á ˴͔͍ͪͯ͊ͤͤΎ ͔͙͊ͫͭͪ͊ͣ͟͡ 
Kubernetes.

# ʉʪʚʦʨʠʪʠ ʢʣʘʩʪʝʨ Kubernetes

client = kubernetes.client.CoreV1Api()

cluster = client.create_cluster (

name='my - cluster',

kubernetes_version ='1.23',

node_count =3

)

# ʈʦʟʛʦʨʥʫʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ 

ʢʣʘʩʪʝʨʽ Kubernetes

client = kubernetes.client.AppsV1Api()

deployment = client.create_deployment (

name='my - deployment',

spec= deployment_spec

)
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͔̋ ͟͜͡Έ͊͟ ͔͋͋ͦͭ͜͜͟͡

Ç Jinja2: ͔͋͋ͦͭ͊͜͜͟͡ ͒͡Ύ ͎͔͔ͤͪ͊ͼ͜͝ ΄͍͊͋ͦͤ͜͡Φ
Ç Faker: ͔͋͋ͦͭ͊͜͜͟͡ ͒͡Ύ ͎͔͔ͤͪ͊ͼ͜͝ ΄ͭͯ;͙ͤͻ ͙͒͊ͤͻΦ
Ç Matplotlib: ͋ ͔͋ͦͭ͊͜͜͟͡ ͒͡Ύ ͍ͯ͊͊͘͘͜͜͡ͼ͜͝ ͙͒͊ͤͻΦ
Ç NumPy: ͔͋͋ͦͭ͊͜͜͟͡ ͒͡Ύ ͙ͦ͋ͪͦ͋͟ ;͙͔ͫ͡Έ͙ͤͻ ͙͒͊ͤͻΦ
Ç Pandas: ͔͋͋ͦͭ͊͜͜͟͡ ͒͡Ύ ͙ͦ͋ͪͦ͋͟ ͍͙ͫͭͪͯͭͯͪͦ͊ͤ͟ͻ ͙͒͊ͤͻΦ
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ˤ͙͋ͪ͜ ͔͙͋͋ͦͭ͜͜͟͡

Ç ˽͙ͪ ͍͙͋ͦͪ͜ ͔͙͋͋ͦͭ͜͜͟͡ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͊͒͊ͤ͘Έ ͫ͒͜͡ 
͍ͪ͊ͻ͍͍͙ͦͯ͊ͭ ͤ͊ͫͭͯͨͤ͜ ͺ͙͊ͭͦͪ͟Υ
Á ͙́ͨ ͍͊͒͊ͤ͘ΈΣ Ύ͟͜ ͨͦͭͪ͋ͤͦ͜ ͍͙͍͙͊ͭͦͣ͊ͭͯ͊ͭ͘Φ
Á ˹͊Ύ͍ͤͫͭ͜Έ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͤ͊ͤ͘Έ ͜ ͍͙ͤ͊;ͦ͟Φ
Á ˨ͦͫͭͯͨͤͫͭ͜Έ ͔͙͋͋ͦͭ͜͜͟͡Φ



223

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˭͊͟͡Ό;͔ͤͤΎ
Ç ˣ͔͙͋ͦͭ͜͜͟͡ Python ͣ ͦ͗ͯͭΈ ͙͋ͯͭ ͙ͨͦͭͯ͗ͤͣ ͔ͤͫͭͪͯͣͤͭͦͣ͜ 
͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͊͒͊ͤ͘Έ DevOps.

Ç ˽͙ͪ ͍͙͋ͦͪ͜ ͔͙͋͋ͦͭ͜͜͟͡ ͫ͒͜͡ ͍ͪ͊ͻ͍͍͙ͦͯ͊ͭ ͙ͭͨ ͍͊͒͊ͤ͘ΈΣ Ύ͟͜ 
ͨͦͭͪ͋ͤͦ͜ ͍͙͍͙͊ͭͦͣ͊ͭͯ͊ͭ͘Σ ͤ͊Ύ͍ͤͫͭ͜Έ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͤ͊ͤ͘Έ ͜ 
͍͙ͤ͊;ͦ͟Σ ͊ ͭ͊ͦ͗͟ ͒ͦͫͭͯͨͤͫͭ͜Έ ͔͙͋͋ͦͭ͜͜͟͡Φ



˨͔ͦͤͼΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͭͻͤ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜

țȲȳȨȬȨȿ8 ȷȸȶȼ, ȌȶȸȶȫȰȱȧ,Ȧ,

ȗȸȭȬȴȭȺ8 ȚȭȽȵȶȳȶȫɍɎ DevOPS
ȘȶȯȬɍȳ8 ȒɍȩȭȸȩȭȯȷȭȲȨ
ȋȨȳȻȯɄ8 ǿȵȼȶȸȴȨȾɍȱȵɍ ȺȭȽȵȶȳȶȫɍɎ

͔́ͣ͊ пΦ ˱͔ͤͫͭͪͯͣͤͭ͊ͪ͜͝ 
͍ͪͭͯ͊͊͘͜͜͡ͼ͜͝ ͭ͊ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ
˶͔͟ͼ͜Ύ сΦ ˻͍͙ͫͤͦ Vagrant
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˶͔͟ͼ͚ͤ͜͜ ͙ͨͭ͊ͤͤΎ

Ç˸͔ͭ͊ ͔͟͡ͼ͜͝

Ç˻͍͙ͫͤͦ Vagrant
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˸͔ͭ͊ ͔͟͡ͼ͜͝

Ç˾͎ͦ͘͡Ύ͙ͤͯͭ ͙ͨͪͤͼ͙͙ͨ ͙ͪͦ͋ͦͭ ͘ Vagrant
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ˤͫͭͯͨ

ÇVagrant ςͼ͔ ͔ͤͫͭͪͯͣͤͭ͜ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͔ͫͭͦͪͤͤΎ ͭ͊ 
͔͍ͪͯ͊ͤͤ͟Ύ ͍ͪͭͯ͊͜͡Έ͙͙ͤͣ ͣ͊΄͙͙ͤ͊ͣΦ

Çˤͤ͜ ͍͙͙͍ͦͪͫͭͦͯ͟Ί ͦ͋ͪ͊͘ ͍ͪͭͯ͊͜͡Έͤͦ͝ ͣ͊΄͙͙ͤ όVM) Ύ͟ ΄͊͋ͦͤ͡ 
͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͍ͤͦͦ͝ VM.

ÇVagrant ͣ ͔ͦ͗ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭͫ͟Ύ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ VM ͒ ͡Ύ 
͋ͯ͒Έ-Ύͦ͟͝ ͔͙ͣͭΣ ͙ͤ͊ͨͪ͊͒͟͡Σ ͒͡Ύ ͙ͪͦͪͦ͋͘͟Σ ͔͍ͭͫͭͯ͊ͤͤΎ ͊͋ͦ 
͍͙͙ͪͦ͋ͤͼ͍ͭ͊
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˽͔͔͍͎͙ͪ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ Vagrant

Ç ˽͙͚ͪͦͫͭ ͯ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜

Ç ˽͙͍͙͚ͦͪͭ͊ͭͤ

Ç ˽͙͒ͭͪͣͯ͜Ί ΄͙͙͚ͪͦ͟ ͔ͫͨͭͪ͟ ͨ͊ͭ͡ͺͦͪͣ

Ç ˸ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͊͒͊ͤ͘Έ
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˱ͫͭͦͪ͜Ύ Vagrant

ÇVagrant͋ ͍ͯ ͍͔͙͚ͫͭͦͪͤ ͍ нлмл ͪͦͼ͜ ˸͚͊ͦͣ͟͡ ˨͚ͦͦͣ͡.

Çˤͤ͜ ͍͋ͯ ͔͙͚ͪͦͪͦ͋ͤ͘͡ ͒͡Ύ ͫͨͪͦ΅͔ͤͤΎ ͨͪͦͼ͔ͫͯ ͍͔ͫͭͦͪͤͤΎ ͭ͊ 
͔͍ͪͯ͊ͤͤ͟Ύ ͍ͪͭͯ͊͜͡Έ͙͙ͤͣ ͣ͊΄͙͙ͤ͊ͣΦ
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̅ͯͤ͟ͼͦͤ͊͜͡Έͤͫͭ͜Έ Vagrant

ÇVagrant ͨ ͪͦͨͦͤͯΊ ΄͙͙͚ͪͦ͟ ͔ͫͨͭͪ͟ ͺͯͤ͟ͼ͚͜Σ Ύ͟͜ ͪͦ͋͡ΎͭΈ ͚͎ͦͦ 
͙ͨͦͭͯ͗ͤͣ ͔ͤͫͭͪͯͣͤͭͦͣ͜ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͭ͊ ͔͍ͪͯ͊ͤͤ͟Ύ ͍ͪͭͯ͊͜͡Έ͙͙ͤͣ 
ͣ͊΄͙͙ͤ͊ͣΦ
Ç˨ͦ ͼ͙ͻ ͺͯͤ͟ͼ͚͜ ͔ͤ͊͗͊ͭ͡ΈΥ
Á ˽ͪͦͫͭͦͭ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟ΎΥ Vagrant ͍ ͙͙͍ͦͪͫͭͦͯ͟Ί ͙͚ͨͪͦͫͭ ͙͙ͫͤͭ͊ͫͫ͟ ͒͡Ύ 
͍͙ͤ͊͘;͔ͤͤΎ ͤ͊͊͡΄͍ͭͯ͊ͤΈ VM.

Á ˽͙͍ͦͪͭ͊ͭͤͦͫͭΈΥ Vagrant-͔͙ͨͪͦͭ͟ ͣͦ͗ͤ͊ ͔͎ͦ͟͡ ͔͔͙͙ͨͪͤͦͫͭ ͘ ͦ͒ͤ͜Ί͝ ͨ͊ͭ͡ͺ͙ͦͪͣ ͤ͊ 
ͤ͜΄ͯΦ

Á ˽͙͒ͭͪͣ͊͜͟ ΄͙͎ͪͦͦͦ͟ ͔ͫͨͭͪͯ͟ ͨ͊ͭ͡ͺͦͪͣΥ Vagrant ͨ ͙͒ͭͪͣͯ͜Ί ͪͤ͘͜͜ ͨ͊ͭ͡ͺ͙ͦͪͣ 
ͻ͙͎ͦͫͭͤͯΣ ͍͟͡Ό;͊Ό;͙ Windows, macOS ͭ͊ Linux.

Á ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͍͊͒͊ͤ͘ΈΥ Vagrant ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ 
͍͊͒͊ͤ͘Έ ͎ͦͪͭ͊ͤͤ͘ΎΣ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͭ͊ ͊ͨͯͫͯ͘͟ VM.
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ˤ͍͔ͫͭ͊ͤͦͤͤ͡Ύ Vagrant

ÇVagrant ͒ ͙͚ͦͫͭͯͨͤ 
͒͡Ύ Windows, macOS ͭ͊ 
Linux.

Ç̋ͦ͋ ͍͍͙͙ͫͭ͊ͤͦͭ 
Vagrant, ͍ ͍͚͔͒͒͊ͭ͜͜ ͍͔͋-
͚ͫ͊ͭ Vagrant ͜  
͍͔͊͊ͤͭ͊͗ͭ͘ ͤͫͭ͊͜͡Ύͭͦͪ 
͒͡Ύ ͍͊΄ͦ͝ ͨ͊ͭ͡ͺ͙ͦͪͣΦ
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˽͔ͪ΄͙͚ ͪͦ͟͟Υ ͍͔ͫͭͦͪͤͤΎ ͔ͨͪͦͭͯ͟

Ç̋ͦ͋ ͍͙͙ͫͭͦͪͭ ͔ͨͪͦͭ͟ Vagrant, ͫ ͍ͭͦͪͭ͜Έ ͨ͊ͨͯ͟ ͒͡Ύ ͍͊΄͎ͦͦ 
͔ͨͪͦͭͯ͟ ͜ ͍ͫͭͦͪͭ͜Έ ͯ ͚ͤ͜ ͺ͚͊͡ ͘ ͪͦ͘΄͙͔ͪͤͤΎͣ 
. vagrantfile .

Ç mkdir my- project && touch my -

project/ Vagrantfile -˿͍͔ͭͦͪͤͤΎ ͔ͨͪͦͭͯ͟ Vagrant 
ͨ͒͜ ͍ͤ͊ͦ͘Ό " my- project" .
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ˤͣͫͭ͜ ͺ͚͊ͯ͡ Vagrantfile

Ç͚̅͊͡ Vagrantfile ͙ͣͫͭͭ͜Έ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͒͡Ύ ͍͊΄ͦ͝ VM.
Ç Vagrant.configure(2) do |config| -˽ͦ;͊ͭͦ͟ ͋ͦͯ͟͡ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͜͝Φ

Ç config.vm.box = "ubuntu/bionic64" -ˤ͙ͤ͊͘;͔ͤͤΎ ͦ͋ͪ͊ͯ͘ VM.

Ç config.vm.hostname = "my - vm" -ˤ͙ͤ͊͘;͔ͤͤΎ ͔ͣͤ͜͜ VM.

Ç end -˴͔ͤ͜ͼΈ ͋ͦͯ͟͡ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͜͝Φ
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ˤ͙ͤ͊͘;͔ͤͤΎbox
Ç Box -ͼ͔ ͦ͋ͪ͊͘ 
͍ͪͭͯ͊͜͡Έͤͦ͝ ͣ͊΄͙͙ͤΣ 
Ύ͙͚͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ 
͒͡Ύ ͍͔ͫͭͦͪͤͤΎ VM.

Ç Vagrant ͣ ͊Ί ͒ͦͫͭͯͨ ͒ͦ 
͍͔͙ͦ͟͡͝ ͔͙͋͋ͦͭ͜͜͟͡ 
box͜ ͍Σ Ύ͟͜ ͣͦ͗ͤ͊ 
͍͙͙͊͊ͤͭ͊͗ͭ͘ ͘ 
˱͔͔ͤͭͪͤͭͯΦ
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˭͊ͨͯͫ͟ VM

Ç̋ͦ͋ ͙͙͊ͨͯͫͭͭ͘ VM, ͍ ͙͙͍͚͔ͦͪͫͭͦͯͭ͟ ͦͣ͊ͤ͒ͯ͟:
Á vagrant up
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ˤͻ͒͜ ͒ͦ VM

Ç ̋ͦ͋ ͍͚͙ͯͭ͜ ͒ͦ VM, ͍ ͙͙͍͚͔ͦͪͫͭͦͯͭ͟ ͦͣ͊ͤ͒ͯ͟:
Á vagrant ssh
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˹͊͊͡΄͍ͭͯ͊ͤͤΎ VM

Vagrant.configure (2) do 
|config|

config.vm.box = 
"ubuntu/bionic64"

config.vm.provision
"shell", inline: << - SHELL

apt - get update

apt - get install - y 
nginx

SHELL

end

Ç˸ͦ͗ͤ͊ ͤ͊͊͡΄͍͙ͭͯ͊ͭ VM, 
͍͒ͦ͒͊΄͙ ͍͙͚͒ͦ͒͊ͭͦ͟ ͦ͒͟ 
͒ͦ ͺ͚͊ͯ͡ Vagrantfile .
Ç˹͙͊ͨͪ͊͒͟͡Σ ΅ͦ͋ 
͍͍͙͙ͫͭ͊ͤͦͭ ͍͔͋-͔͍͔ͫͪͪ ͤ͊ 
VM, ͒ ͚͔ͦ͒͊ͭ ͙͚ͤ͊ͫͭͯͨͤ ͦ͒͟ 
͒ͦ ͺ͚͊ͯ͡ Vagrantfile :
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˨ͦͫͭͯͨ ͒ͦ ͺ͚͍͊͜͡ VM

Ç ˤ͙ ͔͔ͣͦ͗ͭ ͙͙ͦͭͪͣ͊ͭ ͒ͦͫͭͯͨ ͒ͦ ͺ͚͍͊͜͡ VM ͘ ͊ ͎͒ͦͨͦͣͦͦΌ ͫͨ͜͡Έ͎ͤͦͦ 
͎͊ͭ͊ͦͯ͟͡Φ
Á config.vm.synced_folder "./shared", 

"/vagrant" -˿͍͔ͭͦͪͤͤΎ ͫͨ͜͡Έ͎ͤͦͦ ͎͊ͭ͊ͦͯ͟͡ ͣ͗͜ ͍͊΄͙ͣ 
ͦͣͨ͟ϥΌ͔ͭͪͦͣ ͜ VM.
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˭͍͔͊ͪ΄͔ͤͤΎ ͙ͪͦ͋ͦͭ VM
Ç ̋ͦ͋ ͍͔͊ͪ͘΄͙͙ͭ ͪͦ͋ͦͭͯ VM, ͍ ͙͙͍͚͔ͦͪͫͭͦͯͭ͟:
Á vagrant halt
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙͔͒͊ͤͤ͡Ύ VM
Ç̋ͦ͋ ͍͙͙͙͒͊ͭ͡ VM, ͍ ͙͙͍͚͔ͦͪͫͭͦͯͭ͟ ͦͣ͊ͤ͒ͯ͟:
Á vagrant destroy
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˨͍ͦ͒͊ͭͦ͟͜ ͙͍ͣͦ͗ͦͫͭ͜͡ Vagrant

ÇVagrant ͨ ͙͒ͭͪͣͯ͜Ί ͔͋͘͜͡; ͍͙͒ͦ͒͊ͭͦ͟ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡Σ ͙ͭ͊͟ͻ 
Ύ͟Υ
Á ˽͙͒ͭͪͣ͊͜͟ ͙ͪͤ͘͜ͻ ͨ͊ͭ͡ͺͦͪͣ ͻ͙͎ͦͫͭͤͯ: Vagrant ͨ ͙͒ͭͪͣͯ͜Ί ͪͤ͘͜͜ 
ͨ͊ͭ͡ͺ͙ͦͪͣ ͻ͙͎ͦͫͭͤͯΣ ͍͟͡Ό;͊Ό;͙ Windows, macOS ͭ͊ Linux.

Á ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͍͊͒͊ͤ͘Έ: Vagrant ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ 
͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͊͒͊ͤ͘Έ ͎ͦͪͭ͊ͤͤ͘ΎΣ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͭ͊ ͊ͨͯͫͯ͘͟ VM.

Á ˾ͦ͘΄͙͔ͪͤͤΎ: Vagrant ͨ ͙͒ͭͪͣͯ͜Ί ͪͦ͘΄͙͔ͪͤͤΎΣ Ύ͟͜ ͣͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍͒ͦ͒͊͊ͤͤΎ ͍͙͒ͦ͒͊ͭͦ͟ͻ ͺͯͤ͟ͼ͚͜Φ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˽͙͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ Vagrant

Ç±ŀƎǊŀƴǘ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͙ͪͤ͘͜ͻ ͼ͔͚͜͡Σ ͙ͭ͊͟ͻ Ύ͟Υ
Á ˾ͦͪͦ͋͊͘͟ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΥ ±ŀƎǊŀƴǘ ͣͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͪͦ͋ͦ;͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͙ͪͦͪͦ͋͘͟Σ 
Ύ͔͟ Ί ͦ͘͜͡Έ͍͙ͦ͊ͤͣ ͍͒͜ ͍͎ͦͫͤͦͤͦͦ ͦͣͨ͟ϥΌ͔ͭͪ͊Φ

Á ͔͍́ͫͭͯ͊ͤͤΎΥ ±ŀƎǊŀƴǘ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ 
͔͍͎ͭͫͭͦͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Σ Ύ͔͟ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ 
͔͍ͭͫͭͯ͊ͤͤΎ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΦ

Á ˽ͪͦ͒͊͟΄ͤΥ ±ŀƎǊŀƴǘ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ 
͔͔͍͙ͫͪ͒ͦ΅͊ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊Σ Ύ͔͟ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ 
͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎΦ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˣ͍͊ͦ͘͜ ͙ͦͣ͊ͤ͒͟ Vagrant

Ç Vagrant ͣ ͊Ί ͤ͊͋ͪ͜ ͍͙͋͊ͦ͘ͻ ͦͣ͊ͤ͒͟Σ Ύ͟͜ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ 
͒͡Ύ ͍ͯͨͪ͊ͤͤ͜͡Ύ VM.

Ç ˨ͦ ͼ͙ͻ ͦͣ͊ͤ͒͟ ͔ͤ͊͗͊ͭ͡ΈΥ
Á vagrant up : ˭ ͊ͨͯͫ͟ VM.
Á vagrant halt : ˭ ͍͔͊ͪ΄͔ͤͤΎ ͙ͪͦ͋ͦͭ VM.
Á vagrant destroy : ʕ ͙͔͒͊ͤͤ͡Ύ VM.
Á vagrant ssh : ʕ ͻ͒͜ ͒ͦ VM.
Á vagrant reload : ˽ ͔͔͍͔ͪ͊͊ͤͭ͊͗ͤͤ͘Ύ VM.



244

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˹͊͊͡΄͍ͭͯ͊ͤͤΎ Vagrantfile
Ç ͚̅͊͡ Vagrantfile ͙ͣͫͭͭ͜Έ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͒͡Ύ ͍͊΄ͦ͝ VM.
Ç ˸ͦ͗ͤ͊ ͤ͊͊͡΄͍͙ͭͯ͊ͭ ͭ͊͟͜ ͔͙ͨ͊ͪ͊ͣͭͪ ͯ ͺ͚͊͜͡ Vagrantfile :
Á ˱ͣϥΎ VM:

config.vm.hostname = "my - vm"

Á ˾ͦͣͪ͘͜ VM:
config.vm.provider " virtualbox " do | vb | 

vb.cpus = 2 

vb.memory = 2048 

end

Á ˻͔ͨͪ͊ͼ͚ͤ͊͜ ͙͔ͫͫͭͣ͊ VM:
config.vm.box = "ubuntu/bionic64"

Á ˢ͔͒ͪͫ͊ IP VM:
config.vm.network " public_network ", 

ip : "192.168.1.10"
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˹͊͊͡΄͍ͭͯ͊ͤͤΎ ͔͔ͣͪ͗͜
Ç ˸ͦ͗ͤ͊ ͤ͊͊͡΄͍͙ͭͯ͊ͭ ͔͎͋ͪ͊ͤͤ͘͜Ύ ͒͡Ύ ͍ͫͦΊ͝ VM.
Ç ˨͡Ύ ͼΈ͎ͦͦ ͫ͒͜͡ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͭ͊͟͜ ͔͙ͨ͊ͪ͊ͣͭͪΥ
Á ˽ͯ͋͊͜͟͡ͼ͜Ύ VM ͍  ˱͔͔ͤͭͪͤͭ:

config.vm.network " public_network "

Á ˽͒͜͟͡Ό;͔ͤͤΎ VM ͒ ͦ ͙͍ͨͪ͊ͭͤͦ͝ ͔͔ͣͪ͗͜:
config.vm.network

" private_network ", ip : 

"192.168.10.10"

Á ˽͔͔͍͔ͪͤ͊ͨͪ͊ͤͤ͡Ύ ͍ͨͦͪͭ͜:
config.vm.network forwarded_port ", 

guest: 80, host: 8080
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˹͊͊͡΄͍ͭͯ͊ͤͤΎ ͔͎͋ͪ͊ͤͤ͘͜Ύ

Ç˸ͦ͗ͤ͊ ͤ͊͊͡΄͍͙ͭͯ͊ͭ ͔͎͋ͪ͊ͤͤ͘͜Ύ ͒͡Ύ ͍ͫͦΊ͝ VM, 
͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ ͭ͊͟͜ ͔͙ͨ͊ͪ͊ͣͭͪ ͯ ͺ͚͊͜͡ Vagrantfile :
Ç˿ͨ͜͡Έ͙͚ͤ ͎͊ͭ͊ͦ͟͡ ͣ͗͜ ͍͊΄͙ͣ ͦͣͨ͟ϥΌ͔ͭͪͦͣ ͜ VM:

config.vm.synced_folder "./shared", "/vagrant"

Ç˨͍͙͚ͦ͒͊ͭͦ͟ ͙͒ͫ͟ ͒͡Ύ VM:

config.vm.disk " my_disk ", size: 20G
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˹͊͊͡΄͍ͭͯ͊ͤͤΎ provision
Ç Provision ςͼ͔ ͨͪͦͼ͔ͫΣ Ύ͙͚͟ ͍͙ͦͤͯ͟ΊͭΈͫΎ ͙ͨͪ ͊ͨͯͫͯ͘͟ VM.
Ç ˸ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ provision ͒ ͡Ύ ͍͙ͯͫͭ͊ͤͦ͟ ͎͎ͨͪͦͪ͊ͣͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎΣ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͔͍ͨ͊ͪ͊ͣͭͪ͜ ͊͋ͦ ͍͙ͦͤ͊ͤͤ͟Ύ ͤ͜΄͙ͻ 
͍͊͒͊ͤ͘ΈΦ
Ç ˤ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͍͔͋-͔͍͔ͫͪͪ͊nginx :

config.vm.provision "shell", inline: << - SHELL apt - get 

update apt - get install - y nginx SHELL

Ç ˹͊͊͡΄͍ͭͯ͊ͤͤΎ ͙͋͊͘ ͙͒͊ͤͻ MySQL:
` config.vm.provision "shell", inline: << - SHELL

apt - get update

apt - get install - y mysql - server

Á ˹͊͊͡΄͍ͭͯ͊ͤͤΎ ͙͋͊͘ ͙͒͊ͤͻ
mysql - u root - p < /vagrant/ database.sql SHELL
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˾ͦ͘΄͙͔ͪͤͤΎ Vagrant

ÇVagrant ͨ ͙͒ͭͪͣͯ͜Ί ͪͦ͘΄͙͔ͪͤͤΎΣ Ύ͟͜ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ 
͒͡Ύ ͍͒ͦ͒͊͊ͤͤΎ ͍͙͒ͦ͒͊ͭͦ͟ͻ ͺͯͤ͟ͼ͚͜Φ
Ç˾ͦ͘΄͙͔ͪͤͤΎ ͒͡Ύ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͔͔͙ͣͪ͗͊ͣ:

vagrant plugin install vagrant - libvirt

Ç˾ͦ͘΄͙͔ͪͤͤΎ ͒͡Ύ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͔͚͔͙ͦͤͭͤͪ͊ͣ͟:

vagrant plugin install vagrant - docker
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˣ͔͔ͨ͊͘͟ Vagrant
ÇVagrant ͣ ͊Ί ͤ͊͋ͪ͜ ͺͯͤ͟ͼ͚͜ ͔͔͙͋ͨ͘͟Σ Ύ͟͜ ͣͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͊͘ͻ͙ͫͭͯ ͍͊΄͙ͻ VM.
Á˿͍ͭͦͪΌ͚͔ͭ ͣ͜ͼͤ͜ ͨ͊ͪͦ͜͡ ͒͡Ύ ͍͊΄͙ͻ VM.
Áˤ͙͙͍͚͔ͦͪͫͭͦͯͭ͟ ͔͔ͣͪ͗͜ ͦ͘͜͡Έ͍ͦ͊ͤ͜ ͍͒͜ ͍͎ͦͫͤͦͤͦͦ 
ͦͣͨ͟ϥΌ͔ͭͪ͊Φ

Á˽͔͔͚͔ͪͦͤ͊ͭͫ͟ΎΣ ΅ͦ ͍͊΄͜ VM ͣ ͊ΌͭΈ ͊ͭͯ͊͟͡Έͤ͜ 
͍͔ͦͤͦͤͤ͡Ύ ͔͔͙͋ͨ͘͟Φ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͊͘Ίͣͦ͒͜Ύ ͘ VM

Ç˸ͦ͗ͤ͊ ͍͊͘Ίͣͦ͒͜Ύ͙ͭ ͘ VM ͘ ͊ ͎͒ͦͨͦͣͦͦΌ 
͎ͦͣ͊ͤ͒ͤͦͦ͟ ͪΎ͒͊͟ ͊͋ͦ ͎ͪ͊ͺ͜;ͤͦ͝ ͙ͦ͋ͦͦͤ͟͡Φ
Á˴͙͚ͦͣ͊ͤ͒ͤ ͪΎ͒ͦ͟:
Á vagrant ssh -ˤͻ͒͜ ͒ͦ VM.
Á vagrant provision -ˤ͙ͦͤ͊ͤͤ͟Ύ provision.
Á vagrant destroy -ˤ͙͔͒͊ͤͤ͡Ύ VM.

Á˥ͪ͊ͺ͜;ͤ͊ ͦ͋ͦͦͤ͊͟͡:
Áˤ͙͙͍͚͔ͦͪͫͭͦͯͭ͟ ͔͙ͤͫͭͪͯͣͤͭ͜Σ ͭ͊͟͜ Ύ͟ VirtualBox ͊ ͋ͦ 

VMware.
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͜Ύ ͍͊͒͊ͤ͘Έ
ÇVagrant ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͊͒͊ͤ͘Έ 
͎ͦͪͭ͊ͤͤ͘ΎΣ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͭ͊ ͊ͨͯͫͯ͘͟ VM.

Ç˽͙ͪ͊͒͟͡Υ
Çˤ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͍͔͋-͔͍͔ͫͪͪ͊ nginx:

config.vm.provision "shell", 

inline: << - SHELL apt - get update apt - get install 

- y nginx SHELL
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˾͎ͦͦͪͭ͊ͤͤ͘Ύ ͎͎ͨͪͦͪ͊ͣͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ
ÇVagrant ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͎͎ͨͪͦͪ͊ͣͤͦͦ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ ͔͔͍͙ͫͪ͒ͦ΅͜ VM.

Ç˽͙ͪ͊͒͟͡Υ
Á˾͎ͦͦͪͭ͊ͤͤ͘Ύ ͍͔͋-͚ͫ͊ͭͯΥ
Á ˿͍ͭͦͪͭ͜Έ VM ͘  ͔ͦͨͪ͊ͼ͚ͤͦ͜Ό ͙͔ͫͫͭͣͦΌ Linux.
Á ˤ͍ͫͭ͊ͤͦͭ͜Έ ͍͔͋-͔͍͔ͫͪͪ nginxͤ͊ VM.
Á ˾͎ͦͦͪͤͭ͘͜Έ ͍͔͋-͚ͫ͊ͭ ͤ͊ VM.
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

͍̂ͨͪ͊ͤͤ͜͡Ύ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͜ΊΌ

Ç Vagrant ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍ͯͨͪ͊ͤͤ͜͡Ύ 
ͦͤ͟ͺ͎ͯͪ͊͜ͼ͜ΊΌ VM.

Ç˽͙ͪ͊͒͟͡Υ
Á˭ͣͤ͊͜ ͪͦͣͪͯ͘͜ VM:
Á˭ͣͤͭ͜͜Έ ͔ͨ͊ͪ͊ͣͭͪ " cpus " ͊͋ͦ " memory" ͯ ͺ͚͊͜͡ 

Vagrantfile .
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͘ ͤ͜΄͙͙ͣ 
͔͙ͤͫͭͪͯͣͤͭ͊ͣ͜

Ç Vagrant ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͘ ͤ͜΄͙͙ͣ 
͔͙ͤͫͭͪͯͣͤͭ͊ͣ͜Σ ͙͙ͭ͊ͣ͟ Ύ͟ Ansible , Chef ͭ͊ 
Puppet .

Ç ˽͙ͪ͊͒͟͡Υ
Á ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ Ansible ͒͡Ύ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ VM:
Á ˨͚͔ͦ͒͊ͭ ͍ ͺ͚͊͡ Vagrantfile ͦͣ͊ͤ͒ͯ͟ " vagrant 

provision" ͘ ͔ͨ͊ͪ͊ͣͭͪͦͣ " ansible" .
Á ˿͍ͭͦͪͭ͜Έ ͺ͚͊͡ Ansible playbook ͒͡Ύ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ 

VM.
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͦͣ͊ͤ͒͟͜
Ç Vagrant ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ 
͍ ͦͣ͊ͤ͒͟͜ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͭ͊ 
͔͍ͪͯ͊ͤͤ͟Ύ VM.

Ç ˽͙ͪ͊͒͟͡Υcͭ ͍͔ͦͪͤͤΎ VM ͒ ͡Ύ 
͎ͦ͗ͤͦͦ͟ ͙ͪͦͪͦ͋ͤ͊͘͟Υ
Á ˿͍ͭͦͪͭ͜Έ ΄͊͋ͦͤ͡ 

Vagrantfile .
Á ˿͍ͭͦͪͭ͜Έ ͙͚ͦͣ͊ͤ͒ͤ͟ ͺ͚͊͡ ͒͡Ύ 
͍͔ͫͭͦͪͤͤΎ VM.

Á ˭͊ͨͯͫͭͭ͜Έ ͙͚ͦͣ͊ͤ͒ͤ͟ ͺ͚͊͡ 
͒͡Ύ ͎ͦ͗ͤͦͦ͟ ͙ͪͦͪͦ͋ͤ͊͘͟Φ

Vagrant.configure("2") do |config|

# ʕ ͍ͫͭ͊ͤͦͭ͜Έ ͙͙͙͍͒ͫͭͪ͋ͯͭ Linux
config.vm.box= "ubuntu/bionic64"

# ʕ ͍ͫͭ͊ͤͦͭ͜Έ Python 3.8
config.vm.provision"shell", inline: <<-SHELL
apt-get update
apt-get install -y python3.8

SHELL

# ʕ ͍ͫͭ͊ͤͦͭ͜Έ ͤ͜΄͜ ͔͙ͨ͊ͭ͟ ͊͋ͦ ͎͙ͨͪͦͪ͊ͣ
# ...

end
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͍ͦͫͭ͜͜
Ç Vagrant ͣ ͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ ͍ͦͫͭ͜͜ ͒͡Ύ 
͍ͤ͊;͊ͤͤΎ ͙͍ͪͦͪͦ͋ͤ͘͟͜ ͭ͊ 
͍͊͒ͣͤͫͭͪ͊ͭͦͪ͜͜͜ ͙͔ͫͫͭͣ 
͍ͦͫͤͦ͊ͣ ͍ͪͭͯ͊͊͘͜͜͡ͼ͜͝Φ

Ç ˽͙ͪ͊͒͟͡Υ͍͙ ͍;͔ͤͤΎ ͍ͦͫͤͦ 
͍ͪͭͯ͊͊͘͜͜͡ͼ͜͝Υ
Á ˿͍ͭͦͪͭ͜Έ VM ͘  ͔ͦͨͪ͊ͼ͚ͤͦ͜Ό 
͙͔ͫͫͭͣͦΌ Linux.

Á ˤ͍ͫͭ͊ͤͦͭ͜Έ ͍͔͋-͔͍͔ͫͪͪ nginxͤ͊ 
VM.

Á ˾͎ͦͦͪͤͭ͘͜Έ ͍͔͋-͚ͫ͊ͭ ͤ͊ VM.

Vagrant.configure("2") do |config|

# ʕ ͍ͫͭ͊ͤͦͭ͜Έ ͙͙͙͍͒ͫͭͪ͋ͯͭ Linux
config.vm.box= "ubuntu/bionic64"

# ʕ ͍ͫͭ͊ͤͦͭ͜Έ ͍͔͋-͔͍͔ͫͪͪ nginx
config.vm.provision"shell", inline: <<-SHELL
apt-get update
apt-get install -y nginx

SHELL

end

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>ʕ ͔͋-͚ͫ͊ͭғκtitle>

</head>
<body>
<h1>ʕ ͭ͊͜Ό ͤ͊ ͣͦΊͣͯ ͍͔͋-͚ͫ͊ͭ͜Ηғκh1>

</body>
</html>

# ˾ ͎ͦͦͪͤͭ͘͜Έ ͍͔͋-͚ͫ͊ͭ
echo "Hello, world!" > /var/www/html/index.html
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͔͋ͤͫ͘͜͜
Ç Vagrant ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ ͔͋ͤͫ͘͜͜ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ 
ͪͦ͋ͦ;͙ͻ ͔͔͍͙ͫͪ͒ͦ΅ ͙ͪͦͪͦ͋͘͟Σ ͔͍ͭͫͭͯ͊ͤͤΎ ͭ͊ 
͍͙͙ͪͦ͋ͤͼ͍ͭ͊Φ

Ç ˽͙ͪ͊͒͟͡Υ ͍͔ͫͭͦͪͤͤΎ ͪͦ͋ͦ;͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͙ͪͦͪͦ͋͘͟Υ
Á ˿͍ͭͦͪͭ͜Έ VM ͘  ͔ͦͨͪ͊ͼ͚ͤͦ͜Ό ͙͔ͫͫͭͣͦΌ Linux.
Á ˤ͍ͫͭ͊ͤͦͭ͜Έ ͍ͫ͜ ͔ͤͦ͋ͻ͒ͤ͜͜ ͔͙ͤͫͭͪͯͣͤͭ͜ ͒͡Ύ ͙ͪͦͪͦ͋͘͟ ͤ͊ VM.
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͻ͚ͣ͊ͪͤ͜ ͤ͜ͺͪ͊ͫͭͪͯͭͯͪ͟͜
Ç Vagrant ͣ ͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ ͻ͚ͣ͊ͪͤ͜ 
ͤ͜ͺͪ͊ͫͭͪͯͭͯͪ͟͜ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ 
ͭ͊ ͔͍ͪͯ͊ͤͤ͟Ύ ͍ͪͭͯ͊͜͡Έ͙͙ͤͣ 
ͣ͊΄͙͙ͤ͊ͣ ͍ ͻͣ͊ͪ͜Φ

Ç ˽͙ͪ͊͒͟͡Υ ͍͔ͫͭͦͪͤͤΎ VM ͤ ͊ 
ͨ͊ͭ͡ͺͦͪͣ͜ AWS:
Á ˿͍ͭͦͪͭ͜Έ ΄͊͋ͦͤ͡ Vagrantfile .
Á ˿͍ͭͦͪͭ͜Έ ͙͚ͦͣ͊ͤ͒ͤ͟ ͺ͚͊͡ ͒͡Ύ 
͍͔ͫͭͦͪͤͤΎ VM.

Á ˭͊ͨͯͫͭͭ͜Έ ͙͚ͦͣ͊ͤ͒ͤ͟ ͺ͚͊͡ ͒͡Ύ 
͍͔ͫͭͦͪͤͤΎ VM ͤ ͊ ͨ͊ͭ͡ͺͦͪͣ͜ AWS.

Vagrant.configure("2") do |config|

# ́ ͙ͨ ͍ͪͭͯ͊͜͡Έͤͦ͝ ͣ͊΄͙͙ͤ
config.vm.provider"aws" do |aws|
aws.instance_type= "t2.micro"

end

# ˾ ͦͣͪ͘͜ ͍ͪͭͯ͊͜͡Έͤͦ͝ ͣ͊΄͙͙ͤ
config.vm.box_size= "100GB"

# ˻ ͔ͨͪ͊ͼ͚ͤ͊͜ ͙͔ͫͫͭͣ͊
config.vm.box= "hashicorp/bionic64"

# ˱ ͤ΄͜ ͔͙ͨ͊ͭ͟ ͊͋ͦ ͎͙ͨͪͦͪ͊ͣ
config.vm.provision"shell", inline: <<-SHELL
apt-get update
apt-get install -y python3

SHELL

end
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ˱͔͔ͤͭͪͤͭ͜ ͔ͪ;͔͚
Ç Vagrant ͣ ͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ ˱͔͔ͤͭͪͤͭ͜ 
͔ͪ;͔͚ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͭ͊ 
͔͍ͪͯ͊ͤͤ͟Ύ ͙ͨͪͫͭͪͦΎ͙ͣ IoT.

Ç ˽͙ͪ͊͒͟͡Υ ͍͔ͫͭͦͪͤͤΎ IoT-
͙ͨͪͫͭͪͦΌΥ
Á ˿͍ͭͦͪͭ͜Έ VM ͘  ͔ͦͨͪ͊ͼ͚ͤͦ͜Ό 
͙͔ͫͫͭͣͦΌ Linux.

Á ˤ͍ͫͭ͊ͤͦͭ͜Έ ͍ͫ͜ ͔ͤͦ͋ͻ͒ͤ͜͜ 
͚͍͔͙͒ͪ͊ͪ ͭ͊ ͎͔ͨͪͦͪ͊ͣͤ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͒͡Ύ IoT-
͙ͨͪͫͭͪͦΌ

Vagrant.configure("2") do |config|

# ́ ͙ͨ ͍ͪͭͯ͊͜͡Έͤͦ͝ ͣ͊΄͙͙ͤ
config.vm.provider"virtualbox" do |vb|
vb.memory= "1024"
vb.cpus= 1

end

# ˾ ͦͣͪ͘͜ ͍ͪͭͯ͊͜͡Έͤͦ͝ ͣ͊΄͙͙ͤ
config.vm.box_size= "100GB"

# ˻ ͔ͨͪ͊ͼ͚ͤ͊͜ ͙͔ͫͫͭͣ͊
config.vm.box= "hashicorp/bionic64"

# ˨ ͚͍͔͙ͪ͊ͪ ͭ͊ ͎͔ͨͪͦͪ͊ͣͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ
config.vm.provision"shell", inline: <<-SHELL
sudoapt-get update
sudoapt-get install -y mosquitto

SHELL

end
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͋ͦ͟͡;͔͚ͤ͜
Ç Vagrant ͣ ͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ 
͋ͦ͟͡;͔͚ͤ͜ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͭ͊ 
͔͍ͪͯ͊ͤͤ͟Ύ ͔͔͍͙ͫͪ͒ͦ΅͙͊ͣ 
͋ͦ͟͡;͔͚ͤͯΦ

Ç ˽͙ͪ͊͒͟͡Υ ͍͔ͫͭͦͪͤͤΎ 
͔͔͍͙ͫͪ͒ͦ΅͊ ͋ͦ͟͡;͔͚ͤͯΥ
Á ˿͍ͭͦͪͭ͜Έ VM ͘  ͔ͦͨͪ͊ͼ͚ͤͦ͜Ό 
͙͔ͫͫͭͣͦΌ Linux.

Á ˤ͍ͫͭ͊ͤͦͭ͜Έ ͍ͫ͜ ͔ͤͦ͋ͻ͒ͤ͜͜ 
͔͙ͤͫͭͪͯͣͤͭ͜ ͭ͊ ͎͔ͨͪͦͪ͊ͣͤ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͒͡Ύ 
͋ͦ͟͡;͔͚ͤͯΦ

Vagrant.configure("2") do |config|

# ́ ͙ͨ ͍ͪͭͯ͊͜͡Έͤͦ͝ ͣ͊΄͙͙ͤ
config.vm.provider"virtualbox" do |vb|
vb.memory= "1024"
vb.cpus= 1

end

# ˾ ͦͣͪ͘͜ ͍ͪͭͯ͊͜͡Έͤͦ͝ ͣ͊΄͙͙ͤ
config.vm.box_size= "100GB"

# ˻ ͔ͨͪ͊ͼ͚ͤ͊͜ ͙͔ͫͫͭͣ͊
config.vm.box= "hashicorp/bionic64"

# ˱ ͔͙ͤͫͭͪͯͣͤͭ ͭ͊ ͎͔ͨͪͦͪ͊ͣͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ
config.vm.provision"shell", inline: <<-SHELL
sudoapt-get update
sudoapt-get install -y git docker

SHELL

end
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͣ͊΄͙ͤͤͦͣͯ ͍ͤ͊;͊ͤͤ͜
Ç ±ŀƎǊŀƴǘ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ 
ͣ͊΄͙ͤͤͦͣͯ ͍ͤ͊;͊ͤͤ͜ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ 
ͭ͊ ͔͍ͪͯ͊ͤͤ͟Ύ ͔͔͍͙ͫͪ͒ͦ΅͙͊ͣ 
ͣ͊΄͙͎ͤͤͦͦ ͍ͤ͊;͊ͤͤΎΦ

Ç ˽͙ͪ͊͒͟͡Υ ͍͔ͫͭͦͪͤͤΎ ͔͔͍͙ͫͪ͒ͦ΅͊ 
ͣ͊΄͙͎ͤͤͦͦ ͍ͤ͊;͊ͤͤΎΥ
Á ˿͍ͭͦͪͭ͜Έ ±a ͘ ͔ͦͨͪ͊ͼ͚ͤͦ͜Ό 
͙͔ͫͫͭͣͦΌ Linux.

Á ˤ͍ͫͭ͊ͤͦͭ͜Έ ͍ͫ͜ ͔ͤͦ͋ͻ͒ͤ͜͜ 
͔͙ͤͫͭͪͯͣͤͭ͜ ͭ͊ ͎͔ͨͪͦͪ͊ͣͤ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͒͡Ύ ͣ͊΄͙͎ͤͤͦͦ 
͍ͤ͊;͊ͤͤΎΦ

Vagrant.configure("2") do |config|

# ́ ͙ͨ ͍ͪͭͯ͊͜͡Έͤͦ͝ ͣ͊΄͙͙ͤ
config.vm.provider"virtualbox" do |vb|
vb.memory= "1024"
vb.cpus= 1

end

# ˾ ͦͣͪ͘͜ ͍ͪͭͯ͊͜͡Έͤͦ͝ ͣ͊΄͙͙ͤ
config.vm.box_size= "100GB"

# ˻ ͔ͨͪ͊ͼ͚ͤ͊͜ ͙͔ͫͫͭͣ͊
config.vm.box= "hashicorp/bionic64"

# ˱ ͔͙ͤͫͭͪͯͣͤͭ ͭ͊ ͔͙ͨ͊ͭ͟ ͒͡Ύ ͣ͊΄͙͎ͤͤͦͦ ͍ͤ͊;͊ͤͤΎ
config.vm.provision"shell", inline: <<-SHELL
sudoapt-get update
sudoapt-get install -y python3-pip
pip3 install tensorflow

SHELL

end
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ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ΄ͭͯ;ͤͦͣͯ ͔͔ͤͭͭ͜͟͜͡
Ç Vagrant ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ 
΄ͭͯ;ͤͦͣͯ ͔͔ͤͭͭ͜͟͜͡ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͭ͊ 
͔͍ͪͯ͊ͤͤ͟Ύ ͔͔͍͙ͫͪ͒ͦ΅͙͊ͣ ΄ͭͯ;͎ͤͦͦ 
͔͔ͤͭͭͯ͜͟͡Φ

Ç ˽͙ͪ͊͒͟͡Υ ͍͔ͫͭͦͪͤͤΎ ͔͔͍͙ͫͪ͒ͦ΅͊ 
΄ͭͯ;͎ͤͦͦ ͔͔ͤͭͭͯ͜͟͡Υ
Á ˿͍ͭͦͪͭ͜Έ VM ͘  ͔ͦͨͪ͊ͼ͚ͤͦ͜Ό 
͙͔ͫͫͭͣͦΌ Linux.

Á ˤ͍ͫͭ͊ͤͦͭ͜Έ ͍ͫ͜ ͔ͤͦ͋ͻ͒ͤ͜͜ 
͔͙ͤͫͭͪͯͣͤͭ͜ ͭ͊ ͎͔ͨͪͦͪ͊ͣͤ 
͔͔͊͋ͨ͘͘;͔ͤͤΎ ͒͡Ύ ΄ͭͯ;͎ͤͦͦ 
͔͔ͤͭͭͯ͜͟͡Φ

Vagrant.configure("2") do |config|

# ́ ͙ͨ ͍ͪͭͯ͊͜͡Έͤͦ͝ ͣ͊΄͙͙ͤ
config.vm.provider"virtualbox" do |vb|
vb.memory= "1024"
vb.cpus= 1

end

# ˾ ͦͣͪ͘͜ ͍ͪͭͯ͊͜͡Έͤͦ͝ ͣ͊΄͙͙ͤ
config.vm.box_size= "100GB"

# ˻ ͔ͨͪ͊ͼ͚ͤ͊͜ ͙͔ͫͫͭͣ͊
config.vm.box= "hashicorp/bionic64"

# ˱ ͔͙ͤͫͭͪͯͣͤͭ ͭ͊ ͔͙ͨ͊ͭ͟ ͒͡Ύ ̊˱
config.vm.provision"shell", inline: <<-SHELL
sudoapt-get update
sudoapt-get install -y python3-pip
pip3 install tensorflow
pip3 install keras
pip3 install scikit-learn

SHELL

end
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˽͙ͪ͊͒͟͡ ͔ͪ͊͡Έ͎ͤͦͦ ͦͤ͟ͺ͎ͯ͜
І ͔͚̇ Vagrantfileͫ ͍ͭͦͪΌΊ ͍ͪͭͯ͊͜͡Έͤͯ ͣ͊΄͙ͤͯ ͘ Linux, Ύ͊͟ 
͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͒͡Ύ ͙ͪͦͪͦ͋͘͟ ͭ͊ ͔͍ͭͫͭͯ͊ͤͤΎ ͍͔͙͎ͦͦ͟͡ 
͔ͪ͊͡Έ͎ͤͦͦ ͔ͨͪͦͭͯ͟Φ

І ͙́ͨ ͍ͪͭͯ͊͜͡Έͤͦ͝ ͣ͊΄͙͙ͤ
config.vm.provider"virtualbox" do |vb|
vb.memory= "10240"
vb.cpus= 4

end

# ˾ ͦͣͪ͘͜ ͍ͪͭͯ͊͜͡Έͤͦ͝ ͣ͊΄͙͙ͤ
config.vm.box_size= "1000GB"

# ˻ ͔ͨͪ͊ͼ͚ͤ͊͜ ͙͔ͫͫͭͣ͊
config.vm.box= "hashicorp/bionic64"

# ˱ ͔͙ͤͫͭͪͯͣͤͭ ͭ͊ ͔͙ͨ͊ͭ͟ ͒͡Ύ ͙ͪͦͪͦ͋͘͟ ͭ͊ ͔͍ͭͫͭͯ͊ͤͤΎ
config.vm.provision"shell", inline: <<-SHELL
sudoapt-get update
sudoapt-get install -y git

sudoapt-get install -y python3-pip
sudoapt-get install -y docker

# ʕ ͍ͫͭ͊ͤͦͭ͜Έ ͨͦͭͪ͋ͤ͜͜ ͔͙ͤͫͭͪͯͣͤͭ͜ ͭ͊ ͔͙ͨ͊ͭ͟
pip3 install -r requirements.txt

# ˹ ͊͊͡΄͚͔ͭͯͭ ͔͔͍͙ͫͪ͒ͦ΅͔
echo "MY_ENV_VAR=12345" >> .env

SHELL

# ˹ ͊͊͡΄͍ͭͯ͊ͤͤΎ ͔͔ͣͪ͗͜
config.vm.network"private_network", ip: "192.168.1.100"

# ˹ ͊͊͡΄͍ͭͯ͊ͤͤΎ ͍ͨͦͪͭ͜
config.vm.network"forwarded_ports", guest: 80, host: 8080

# ˹ ͊͊͡΄͍ͭͯ͊ͤͤΎ ͻ͙͎ͦͫͭͤͯ
config.vm.hostname= "my-project"
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˭͊͟͡Ό;͔ͤͤΎ

Ç Vagrant ςͼ͔ ͙͚ͨͦͭͯ͗ͤ ͔ͤͫͭͪͯͣͤͭ͜Σ Ύ͙͚͟ ͣͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͭ͊ ͔͍ͪͯ͊ͤͤ͟Ύ 
͍ͪͭͯ͊͜͡Έ͙͙ͤͣ ͣ͊΄͙͙ͤ͊ͣΦ

Ç ±ŀƎǊŀƴǘ ͙͚ͨͪͦͫͭ ͯ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͜ ͙ͨ͒ͭͪͣͯ͜Ί ΄͙͙͚ͪͦ͟ 
͔ͫͨͭͪ͟ ͨ͊ͭ͡ͺͦͪͣ ͜ ͙͍͔͚ͣͦ͗ͦͫͭ͡Φ



˨͔ͦͤͼΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͭͻͤ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜

țȲȳȨȬȨȿ8 ȷȸȶȼ, ȌȶȸȶȫȰȱȧ,Ȧ,

ȗȸȭȬȴȭȺ8 ȚȭȽȵȶȳȶȫɍɎ DevOPS
ȘȶȯȬɍȳ8 ȒɍȩȭȸȩȭȯȷȭȲȨ
ȋȨȳȻȯɄ8 ǿȵȼȶȸȴȨȾɍȱȵɍ ȺȭȽȵȶȳȶȫɍɎ

͔́ͣ͊ пΦ ˱͔ͤͫͭͪͯͣͤͭ͊ͪ͜͝ 
͍ͪͭͯ͊͊͘͜͜͡ͼ͜͝ ͭ͊ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ
˶͔͟ͼ͜Ύ тΦ ˻͍͙ͫͤͦ Capistrano
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˶͔͟ͼ͚ͤ͜͜ ͙ͨͭ͊ͤͤΎ

Ç˸͔ͭ͊ ͔͟͡ͼ͜͝

Ç˻͍͙ͫͤͦ Capistrano

̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ
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˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

˸͔ͭ͊ ͔͟͡ͼ͜͝

Ç˾͎ͦ͘͡Ύ͙ͤͯͭ ͙ͨͪͤͼ͙͙ͨ ͙ͪͦ͋ͦͭ ͘ Capistrano
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˭͎͊͊͡Έ͙͚ͤ ͎ͦ͡Ύ͒ Capistrano

Ç̋ͦ ͔ͭ͊͟ Capistrano?
ÁCapistrano ςͼ͔ ͔ͤͫͭͪͯͣͤͭ͜ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͒͡Ύ ͍͔͋-͍͊ͫͭͦͫͯͤ͘͟͜Φ
Áˤͤ͜ ͙͙͚ͤ͊ͨͫ͊ͤ ͤ͊ Ruby ͜  ͍͙͙͍ͦͪͫͭͦͯ͟Ί SSH ͒ ͡Ύ ͨ͒͜͟͡Ό;͔ͤͤΎ ͒ͦ 
͔͍͔͍ͫͪͪ͜Φ

ÁCapistrano ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͍͊͒͊ͤ͘Έ 
͎ͪͦͦͪͭ͊ͤͤ͘ΎΣ ͙ͭ͊͟ͻ Ύ͟ ͦͨ͟͜Ό͍͊ͤͤΎ ͺ͚͍͊͜͡Σ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͍͔͋-
͔͍͔ͫͪͪ͊ ͭ͊ ͔͔ͨͪ͊ͨͯͫ͘͟ ͍͔͋-͍͊ͫͭͦͫͯͤ͘͟͜Φ
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˭͍͊ͫͭͦͫͯ͊ͤͤΎ ͜ ͍͙͎͙ͦ͒ ͍ ͪͦͪͦ͋͘ͼ͜

Ç˭͍͊ͫͭͦͫͯ͊ͤͤΎ Capistrano
ÁCapistrano ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͍͔͋-͍͊ͫͭͦͫͯͤ͘͟͜ ͤ͊ 
͋ͯ͒Έ-Ύͦͣͯ͟ ͙ͭͨ͜ ͔͍͔ͫͪͪ͊Φ
Áʕ ͤ͜ ;͊ͫͭͦ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͒͡Ύ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͍͔͋-͍͊ͫͭͦͫͯͤ͘͟͜ ͤ͊ ͻ͙ͣ͊ͪͤͻ 
͔͍͔ͫͪͪ͊ͻΣ ͙ͭ͊͟ͻ Ύ͟ Amazon Web Services (AWS) ͊͋ͦ Google Cloud Platform 
(GCP).

Çˤ͙͎͙ͦ͒ Capistrano
ÁCapistrano ͣ ͔ͦ͗ ͎͙͒ͦͨͦͣͦͭ ͍͊ͣ ͍͙͍͙͊ͭͦͣ͊ͭͯ͊ͭ͘ ͍͊͒͊ͤͤ͘Ύ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΣ ΅ͦ 
͔ͣͦ͗ ͊ͦ͘΅͙͙͊͒ͭ ;͊ͫ ͜ ͔ͣͤ͘΄͙͙ͭ ͚͍ͣͦͪͤͫͭ͜͜Έ ͙ͨͦͣͦ͟͡Φ
ÁCapistrano ͣ ͔ͦ͗ ͎͙͒ͦͨͦͣͦͭ ͍͊ͣ ͙͍͙ͫͭ͊ͤ͒͊ͪͭͯ͊ͭ͘ ͨͪͦͼ͔͙ͫ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΣ ΅ͦ 
͔ͣͦ͗ ͨͦͪ͊͟΅͙͙ͭ ͚ͤ͊͒ͤͫͭ͜͜Έ ͜ ͍ͨͦͭͦͪΌ͍͊ͤͫͭ͜Έ ͍͊΄͙ͻ ͎ͪͦͦͪͭ͊ͤ͘ΈΦ
ÁCapistrano ͣ ͔ͦ͗ ͎͙͒ͦͨͦͣͦͭ ͍͊ͣ ͨͦͪ͊͟΅͙͙ͭ ͦͣͯͤ͊͟͜͟ͼ͜Ό ͣ͗͜ ;͔͙ͤ͊ͣ͡ 
͙ͦͣ͊ͤ͒͟Σ ΅ͦ ͔ͣͦ͗ ͔͎ͨͦ͡΄͙͙ͭ ͫͨ͜͡Έͤͯ ͪͦ͋ͦͭͯ ͤ͊͒ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ͙ͣΦ
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ˤ͍͔ͫͭ͊ͤͦͤͤ͡Ύ Capistrano

Çˤ͙͎͙ͣͦ ͒ͦ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ
ÁRuby ͍ ͔ͪͫ͜͝ нΦт ͊͋ͦ ͍ͤͦ͜΄ͦ͝
ÁSSH

Ç˴ͦͣ͊ͤ͒͊ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ
Ágem install capistrano
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˿͍͔ͭͦͪͤͤΎ ͍͎ͤͦͦͦ ͔ͨͪͦͭͯ͟
Ç̋ͦ͋ ͍͙͙ͫͭͦͪͭ ͍͙͚ͤͦ ͔ͨͪͦͭ͟ Capistrano, ͍ ͙͙͍͚͔ͦͪͫͭͦͯͭ͟ 
ͤ͊ͫͭͯͨͤͯ ͦͣ͊ͤ͒ͯ͟Υ
capify .

Ç˴ͦͣ͊ͤ͒͊ capify ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͍͎ͤͦͦͦ 
͔ͨͪͦͭͯ͟ Capistrano. ˴ ͦͣ͊ͤ͒͊ capify ͍ͫͭͦͪΌΊ ͍͙͚ͤͦ ͺ͚͊͡ 
Capfile ͯ ͨͦͭͦ;ͤͦͣͯ ͊ͭ͊ͦ͘͟͜͡Φ
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˻͍ͫͤͦͤ͜ ͔͙ͦͣͨͦͤͤͭ͟ Capistrano
ÇCapfile ςͼ͔ ͎͍͙͚ͦͦͤ͡ ͺ͚͊͡ Capistrano, Ύ͙͚͟ ͍͙ͤ͊͘;͊Ί ͔͙ͨ͊ͪ͊ͣͭͪ 
͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ
ÇRoles ςͼ͔ ͍͙ͤ͊͘;͔ͤͤΎ ͔͚ͪͦ͡ ͔͍͔͍ͫͪͪ͜Σ Ύ͟͜ ͋ͯ͒ͯͭΈ ͎͙ͪͦͦͪͭ͊ͭͫ͘ΎΦ
ÇTasks ςͼ͔ ͍͊͒͊ͤͤ͘ΎΣ Ύ͟͜ Capistrano ͍ ͙ͦͤͯ͟Ί ͨ͒͜ ;͊ͫ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ
ÇHooks ςͼ͔ ͭͦ;͙͟ ͍ ͎ͪͦͦͪͭ͊ͤͤ͘͜Σ ͍ Ύ͙͟ͻ ͣͦ͗ͤ͊ ͍͍͙͙ͫͭ͊ͭ ͍͙͚͊ͫͤ͡ ͦ͒͟Φ
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˴ͦͤͺ͎ͯͪ͊͜ͼ͜Ύ Capistrano

˿ͭͪͯͭͯͪ͊͟ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͚͙ͤ͜ͻ ͺ͚͍͊͜͡
Ç˴ͦͤͺ͎ͯͪ͊͜ͼ͜Ύ Capistrano ͘ ͔͎͋ͪ͊͜ΊͭΈͫΎ ͍ ͺ͚͊͊͡ͻ ͘ ͪͦ͘΄͙͔ͪͤͤΎͣ . rb . ̇ ͜ 
ͺ͚͙͊͡ ͔͎͋ͪ͊͘͜ΌͭΈͫΎ ͍ ͊ͭ͊ͦ͘͟͜͡ config/ ͔ͨͪͦͭͯ͟ Capistrano.

˻͍ͫͤͦͤ͜ ͺ͚͙͊͡ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͜͝ Capistrano:
ÇCapfile ςͼ͔ ͎͍͙͚ͦͦͤ͡ ͺ͚͊͡ Capistrano, Ύ͙͚͟ ͍͙ͤ͊͘;͊Ί ͔͙ͨ͊ͪ͊ͣͭͪ 
͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ

ÇRoles ςͼ͔ ͺ͚͊͡Σ Ύ͙͚͟ ͍͙ͤ͊͘;͊Ί ͪͦ͜͡ ͔͍͔͍ͫͪͪ͜Σ Ύ͟ ͋ͯ͒ͯͭΈ 
͎͙ͪͦͦͪͭ͊ͭͫ͘ΎΦ

ÇTasks ςͼ͔ ͺ͚͊͡Σ Ύ͙͚͟ ͍͙ͤ͊͘;͊Ί ͍͊͒͊ͤͤ͘ΎΣ Ύ͟͜ Capistrano ͍ ͙ͦͤͯ͟Ί ͨ͒͜ 
;͊ͫ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ
ÇHooks ςͼ͔ ͺ͚͊͡Σ Ύ͙͚͟ ͍͙ͤ͊͘;͊Ί ͻ͙ͯ͟ Capistrano.
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˭ͣͤͤ͜͜ ͭ͊ ͝ͻ ͙ͨͪͤ͊͘;͔ͤͤΎ

Ç Capistrano ͍ ͙͙͍ͦͪͫͭͦͯ͟Ί ͣͤͤ͘͜͜ ͒͡Ύ ͔͎͋ͪ͊ͤͤ͘͜Ύ ͤ͜ͺͦͪͣ͊ͼ͜͝ 
ͨͪͦ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ ˭ͣͤͤ͜͜ ͣͦ͗ͤ͊ ͍͙ͤ͊͘;͙͊ͭ ͍ ͺ͚͊͜͡ 
Capfile ͊͋ͦ ͍ ͤ͜΄͙ͻ ͺ͚͊͊͡ͻ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͜͝Φ

Ç˻ͫΈ ͔͒Ύ͟͜ ͘ ͚ͤ͊ͨͦ΄͙͔ͪͤ͜΄͙ͻ ͙ͣͤͤ͘͜ͻ Capistrano:
Á app_name ς͜ ͣϥΎ ͔ͨͪͦͭͯ͟Φ
Á stage ςͫ ͔͔͍͙ͪ͒ͦ΅͔ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ
Á servers ςͫ ͙ͨͫͦ͟ ͔͍͔͍ͫͪͪ͜Σ Ύ͟͜ ͋ͯ͒ͯͭΈ ͎͙ͪͦͦͪͭ͊ͭͫ͘ΎΦ
Á roles ςͫ ͙ͨͫͦ͟ ͔͚ͪͦ͡ ͔͍͔͍ͫͪͪ͜Φ
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˽͙ͪ͊͒͟͡ ͍͎͋͊ͦͦͦ͘ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͚͎ͤͦͦ͜ 
ͺ͚͊ͯ͡

require 'capistrano/setup'

# ˹ ͊͊͡΄͍ͭͦͯΊͣͦ ͣ͜ϥΎ ͔ͨͪͦͭͯ͟ ͭ͊ ͔͔͍͙ͫͪ͒ͦ΅͔ 
͎ͪͦͦͪͭ͊ͤͤ͘Ύ

set :app_name, 'my_app'

set :stage, 'production'

# ˹ ͊͊͡΄͍ͭͦͯΊͣͦ ͙ͫͨͫͦ͟ ͔͍͔͍ͫͪͪ͜

role :web, 'my-web-server.example.com'

role :app, 'my-app-server.example.com'

role :db, 'my-db-server.example.com'

# ˭ ͍͊͊ͤͭ͊͗ͯΊͣͦ ͫͭ͊ͤ͒͊ͪͭͤ͜ ͍͊͒͊ͤͤ͘Ύ Capistrano

require 'capistrano/deploy'

͔͚̇ ͺ͚͊͡ ͍͙ͤ͊͘;͊Ί ͔ͤ͊ͫͭͯͨͤΥ
Ç ˱ͣϥΎ ͔ͨͪͦͭͯ͟: my_app
Ç ˿͔͔͍͙ͪ͒ͦ΅͔ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ: 

production
Ç ˿͙ͨͫͦ͟ ͔͍͔͍ͫͪͪ͜:
Á my-web-server.example.com ς
ͪͦ͡Έ web

Á my-app-server.example.com ς
ͪͦ͡Έ app

Á my-db-server.example.com ς
ͪͦ͡Έ db
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˻͍ͫͤͦͤ͜ ͙ͦͣ͊ͤ͒͟ Capistrano1
Ç cap deploy

Á ˻͍ͫͤͦͤ͊ ͦͣ͊ͤ͒͊͟ ͒͡Ύ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ ˤͦͤ͊ ͍͙ͦͤͯ͟Ί ͍ͫ͜ 
͍͊͒͊ͤͤ͘ΎΣ Ύ͟͜ ͍͙ͤ͊͘;͔ͤ͜ ͒͡Ύ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ

Ç ˴ͦͣ͊ͤ͒͊ cap deploy ͍͙ͦͤͯ͟Ί ͤ͊ͫͭͯͨͤ͜ ͍͊͒͊ͤͤ͘ΎΥ
Á ˴ͦͨ͜ΌΊ ͺ͚͙͊͡ ͘ ͔͙ͪͨͦͭͦͪ͘͜Ύ ͤ͊ ͔͍͔͙ͫͪͪΦ
Á ˹͊͊͡΄͍ͭͦͯΊ ͍͔͋-͔͍͔ͫͪͪΦ
Á ˽͔͔ͪ͊ͨͯͫ͊͘͟Ί ͍͔͋-͊ͫͭͦͫͯͤͦ͘͟Φ
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˻͍ͫͤͦͤ͜ ͙ͦͣ͊ͤ͒͟ Capistrano2
Ç cap rollback

Ç ˤ͒͊ͭ͜͟ ͔͔ͨͦͨͪ͒ͤΈ͎ͦͦ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ ˤͦͤ͊ ͍͙ͦͤͯ͟Ί ͍ͫ͜ 
͍͊͒͊ͤͤ͘ΎΣ Ύ͟͜ ͍͙ͤ͊͘;͔ͤ͜ ͒͡Ύ ͍͒͊ͭͯ͜͟Φ

Ç ˴ͦͣ͊ͤ͒͊ cap rollback ͍͙ͦͤͯ͟Ί ͤ͊ͫͭͯͨͤ͜ ͍͊͒͊ͤͤ͘ΎΥ
Á ˤ͙͒͊͡ΎΊ ͺ͚͙͊͡ ͘ ͔͍͔͍ͫͪͪ͜Φ
Á ˹͊͊͡΄͍ͭͦͯΊ ͍͔͋-͔͍͔ͫͪͪ ͤ͊ ͔͔ͨͦͨͪ͒ͤΊ ͤ͊͘;͔ͤͤΎΦ
Á ˽͔͔ͪ͊ͨͯͫ͊͘͟Ί ͍͔͋-͊ͫͭͦͫͯͤͦ͘͟ ͤ͊ ͔͔ͨͦͨͪ͒ͤΊ ͤ͊͘;͔ͤͤΎΦ
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˻͍ͫͤͦͤ͜ ͙ͦͣ͊ͤ͒͟ Capistrano3
Ç ˱ͤ΄͜ ͙ͦͪͫͤ͟͜ ͙ͦͣ͊ͤ͒͟
Á cap deploy:check ςͨ ͔͔͍ͪͪ͜ΎΊΣ ;͙ ͍͔ͫ ͎͍͔ͦͭͦ ͒ͦ 
͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ

Á cap deploy:dry - run ς͍ ͙ͦͤͯ͟Ί ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͍ ͔͙ͪ͗ͣ͜ 
͎͔ͤ͊͊ͦ͒͗ͤͤ͡ΎΦ

Á cap deploy:restart ςͨ ͔͔ͪ͊ͨͯͫ͊͘͟Ί ͍͔͋-͒ͦ͒͊ͭͦ͟ ͔͋͘ 
ͦͨ͟͜Ό͍͊ͤͤΎ ͺ͚͍͊͜͡Φ

Á cap deploy:rollback:check ςͨ ͔͔͍ͪͪ͜ΎΊΣ ;͙ ͍͔ͫ 
͎͍͔ͦͭͦ ͒ͦ ͍͒͊ͭͯ͜͟Φ

Á cap deploy:rollback:dry - run ς͍ ͙ͦͤͯ͟Ί ͍͒͊ͭ͜͟ ͍ 
͔͙ͪ͗ͣ͜ ͎͔ͤ͊͊ͦ͒͗ͤͤ͡ΎΦ
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˭ϥΊ͒ͤ͊ͤͤΎ ͘ ˿͔͍͔͙ͪͪ͊ͣ

Ç Capistrano ͍ ͙͙͍ͦͪͫͭͦͯ͟Ί SSH ͒ ͡Ύ ͨ͒͜͟͡Ό;͔ͤͤΎ ͒ͦ 
͔͍͔͍ͫͪͪ͜Φ SSH ςͼ͔ ͨͪͦͭͦͦ͟͡Σ Ύ͙͚͟ ͔͔͊͋ͨ͘͘;ͯΊ ͔͔͋ͨ͘;͔ͤ 
͘ϥΊ͒ͤ͊ͤͤΎ ͣ͗͜ ͦͣͨ͟ϥΌ͔͙ͭͪ͊ͣΦ

Ç̋ͦ͋ ͘ϥΊ͙͒ͤ͊ͭͫΎ ͘ ͔͍͔ͫͪͪͦͣ ͊͘ ͎͒ͦͨͦͣͦͦΌ SSH, ͨ ͦͭͪ͋ͤͦ͜ 
͙ͣ͊ͭ ͟͡Ό; ͔͙͊ͯͭͤͭͺ͊͜͟ͼ͜͝Φ ˴͡Ό; ͔͙͊ͯͭͤͭͺ͊͜͟ͼ͜͝ ςͼ͔ ͺ͚͊͡Σ 
Ύ͙͚͟ ͙ͣͫͭͭ͜Έ ͨͯ͋͜͡;ͤ͜ ͭ͊ ͙͍ͨͪ͊ͭͤ͜ ͟͡Ό;͜Φ

Çˤ͊΄ ͨͯ͋͜͡;͙͚ͤ ͟͡Ό; ͨͦͭͪ͋ͤͦ͜ ͙͒ͦ͒͊ͭ ͒ͦ ͺ͚͊ͯ͡ 
authorized_keys ͤ͊ ͔͍͔ͫͪͪ͜Φ ͔̇ ͍͙͒ͦͦͭ͘͡Έ ͍͊ͣ 
͘ϥΊ͙͒ͤ͊ͭͫΎ ͘ ͔͍͔ͫͪͪͦͣ ͔͋͘ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͍͍͙͙ͦ͒ͭ ͨ͊ͪͦ͡ΈΦ
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˴ͦͤͺ͎ͯͪ͊͜ͼ͜Ύ ͔͍͔͍ͫͪͪ͜ ͯ Capistrano
Ç ̋ͦ͋ Capistrano ͣ ͎͜ ͘ϥΊ͙͒ͤ͊ͭͫΎ ͘ ͔͍͔͙ͫͪͪ͊ͣΣ ͨͦͭͪ͋ͤͦ͜ 
ͤ͊͊͡΄͍͙ͭͯ͊ͭ ͙ͫͨͫͦ͟ ͔͍͔͍ͫͪͪ͜ ͯ ͺ͚͊͜͡ Capfile .

Ç ˽͙ͪ͊͒͟͡ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͔͍͔͍ͫͪͪ͜ ͯ ͺ͚͊͜͡ Capfile :
Á role :web, 'my - web- server.example.com'

Á role :app, 'my - app - server.example.com'

Á role : db, 'my - db- server.example.com'
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˨͍ͦ͒͊͊ͤͤΎ ͔͍͔͍ͫͪͪ͜ ͯ Capistrano
Ç ͚̅͊͡ servers.rb Ί ͺ͚͊ͦͣ͡ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎΣ Ύ͙͚͟ 
͙ͣͫͭͭ͜Έ ͙ͫͨͫͦ͟ ͔͍͔͍ͫͪͪ͜Σ Ύ͟͜ ͨͦͭͪ͋ͤͦ͜ ͎͙ͪͦͦͪͤͯͭ͘Φ ͚̅͊͡ 
servers.rb ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͍ ͔͔͍͚ͦͪͤ͟͜ ͨ͊ͨͼ͜ ͔ͨͪͦͭͯ͟ 
Capistrano.

Ç ̋ͦ͋ ͙͒ͦ͒͊ͭ ͔͍͔ͫͪͪ ͒ͦ ͺ͚͊ͯ͡ servers.rb , 
͍͙͙͍͚͔ͦͪͫͭͦͯͭ͟ ͔ͣͭͦ͒ server() . ˸ ͔ͭͦ͒ server() 

͙͚ͨͪͣ͊Ί ͍͒͊ ͎͔͙͊ͪͯͣͤͭΥ
Á ˱ͣϥΎ ͊͋ͦ IP-͔͊͒ͪͫ͊ ͔͍͔ͫͪͪ͊Φ
Á ˹͊͊͡΄͍ͭͯ͊ͤͤΎ ͔͍͔ͫͪͪ͊Φ

Ç ˽͙ͪ͊͒͟͡ ͍͙ͤ͊͘;͔ͤͤΎ ͔͍͔ͫͪͪ͊ ͍ ͺ͚͊͜͡ servers.rb :
server 'example.com', user: 'deployer', 

roles: %w[app db web]
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˽͙͙ͪ͊͒͟͡ ͍͒ͦ͒͊͊ͤͤΎ ͔͍͔͍ͫͪͪ͜ ͯ 
Capistrano
Ç ˿͔͍͔ͪͪ ͘ ͔͔ͣͤͣ͜ ͜ ͪͦ͡Ύ͙ͣ:
server 'example.com', roles: %w[app db web]

Ç ˿͔͍͔ͪͪ ͘ ͣ͜ϥΎͣΣ ͙͍ͦͪͫͭͯ͊͟;͔ͣ ͜ ͪͦ͡Ύ͙ͣ:
server 'example.com', user: 'deployer', roles: %w[app db

web]

Ç ˿͔͍͔ͪͪ ͘ ͣ͜ϥΎͣΣ ͙͍ͦͪͫͭͯ͊͟;͔ͣΣ ͪͦ͡Ύ͙ͣ ͜ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ͙ͣ SSH:
server 'example.com', user: 'deployer', roles: %w[app db

web], ssh_options : {

forward_agent : true,

port: 2222,

}

Ç ˿͔͍͔ͪͪ ͘ IP-͔͊͒ͪͫͦΌ ͜ ͪͦ͡Ύ͙ͣ:
server '192.168.1.100', roles: %w[app db web]

Ç ˿͔͍͔ͪͪ ͘ IP-͔͊͒ͪͫͦΌΣ ͙͍ͦͪͫͭͯ͊͟;͔ͣ ͜ ͪͦ͡Ύ͙ͣ:
server '192.168.1.100', user: 'deployer', roles: %w[app db

web]
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˨͍ͦ͒͊͊ͤͤΎ ΄͍͊͋ͦͤ͜͡ ͯ Capistrano

Ç ̋ͦ͋ ͙͒ͦ͒͊ͭ ΄͙͊͋ͦͤ͡ ͒ͦ Capistrano, ͍ ͙͙͍͚͔ͦͪͫͭͦͯͭ͟ ͺ͚͊͡ deploy.rb .
Ç ͚̅͊͡ deploy.rb Ί ͺ͚͊ͦͣ͡ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎΣ Ύ͙͚͟ ͙ͣͫͭͭ͜Έ ͙ͫͨͫͦ͟ ΄͍͊͋ͦͤ͜͡Σ Ύ͟͜ 

ͨͦͭͪ͋ͤͦ͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͍͔͋-͍͒ͦ͒͊ͭ͟͜Φ ͚̅͊͡ deploy.rb

ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͍ ͔͔͍͚ͦͪͤ͟͜ ͨ͊ͨͼ͜ ͍͊΄͎ͦͦ ͔ͨͪͦͭͯ͟ Capistrano.
Ç ̋ͦ͋ ͙͒ͦ͒͊ͭ ΄͊͋ͦͤ͡ ͒ͦ ͺ͚͊ͯ͡ deploy.rb , ͍ ͙͙͍͚͔ͦͪͫͭͦͯͭ͟ ͔ͣͭͦ͒ set().

˸͔ͭͦ͒ set() ͙͚ͨͪͣ͊Ί ͍͒͊ ͎͔͙͊ͪͯͣͤͭΥ
Á ˱ͣϥΎ ΄͊͋ͦͤͯ͡Φ
Á ˹͊͊͡΄͍ͭͯ͊ͤͤΎ ΄͊͋ͦͤͯ͡Φ

Ç ˽͙ͪ͊͒͟͡ ͍͙ͤ͊͘;͔ͤͤΎ ΄͊͋ͦͤͯ͡ ͍ ͺ͚͊͜͡ deploy.rb:
set : deploy_via , : remote_cache

set : rvm_ruby_version , '2.7.1'

Ç ͔͚̇ ͦ͒͟ ͍͙ͤ͊͘;͊Ί ΄͊͋ͦͤ͡ ͨ͒͜ ͍ͤ͊ͦ͘Ό default . ʕ ͤ͜ ͍͙͙͍ͦͪͫͭͦͯ͟Ί ͔ͣͭͦ͒ 
remote_cache ͒͡Ύ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͍͔͋-͊ͫͭͦͫͯͤͯ͘͟Φ ˤͤ͜ ͭ͊ͦ͗͟ ͍͍ͫͭ͊ͤͦ͡ΌΊ ͍͔ͪͫ͜Ό 
Ruby ͒ ͡Ύ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ
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˽͙͙ͪ͊͒͟͡ ͍͒ͦ͒͊͊ͤͤΎ ΄͍͊͋ͦͤ͜͡ ͯ 
Capistrano1
Ç ̊͊͋ͦͤ͡ ͘ ͣ͜ϥΎͣ ͜ ͔ͣͭͦ͒ͦͣ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ:

set : deploy_via , :copy

Ç ̊͊͋ͦͤ͡ ͘ ͣ͜ϥΎͣΣ ͔ͣͭͦ͒ͦͣ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͜ ͍͔ͪͫ͜ΊΌ Ruby:
set : deploy_via , : remote_cache

set : rvm_ruby_version , '2.7.1'

Ç ̊͊͋ͦͤ͡ ͘ ͣ͜ϥΎͣΣ ͔ͣͭͦ͒ͦͣ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΣ ͙͔͒ͪͭͦͪ͟͜ΊΌ ͍͔͋-
͒ͦ͒͊ͭͯ͟Σ ͙͔͒ͪͭͦͪ͟͜ΊΌ ͙ͫͤͻͪͦͤ͊͘͜ͼ͜͝ ͜ ΄͡Ύͻͦͣ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ:

set : deploy_via , : remote_cache

set : app_dir , '/var/www/ myapp'

set : shared_dir , '/var/www/shared'

set : release_path , '/var/www/releases'
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˽͙͙ͪ͊͒͟͡ ͍͒ͦ͒͊͊ͤͤΎ ΄͍͊͋ͦͤ͜͡ ͯ 
Capistrano2

Ç ̊͊͋ͦͤ͡ ͘ ͣ͜ϥΎͣΣ ͔ͣͭͦ͒ͦͣ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΣ ͙͔͒ͪͭͦͪ͟͜ΊΌ ͍͔͋-͒ͦ͒͊ͭͯ͟Σ 
͙͔͒ͪͭͦͪ͟͜ΊΌ ͙ͫͤͻͪͦͤ͊͘͜ͼ͜͝Σ ΄͡Ύͻͦͣ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͜ ͙ͫͨͫͦͣ͟ ͍͊͒͊ͤ͘ΈΣ 
Ύ͟͜ ͨͦͭͪ͋ͤͦ͜ ͍͙͙ͦͤ͊ͭ͟ ͔͔ͨͪ͒ ͜ ͨͫ͜͡Ύ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΥ

set : deploy_via , : remote_cache

set : app_dir , '/var/www/ myapp'

set : shared_dir , '/var/www/shared'

set : release_path , '/var/www/releases'

before 'deploy', ' check_revision '

after ' deploy:symlink ', ' restart_app '
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ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͪͤ͘͜ͻ ͔͔͍͙ͫͪ͒ͦ΅ 
(production, staging)

ÇCapistrano ͒ ͍ͦͦ͘͡ΎΊ ͍͊ͣ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͪͤ͘͜͜ ͔͔͍͙ͫͪ͒ͦ΅͊ ͒͡Ύ 
͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ ˹͙͊ͨͪ͊͒͟͡Σ ͣͦ͗ͤ͊ ͙ͣ͊ͭ ͔͔͍͙ͫͪ͒ͦ΅͔ ͙ͪͦͪͦ͋͘͟Σ 
͔͔͍͙ͫͪ͒ͦ΅͔ ͔͍ͭͫͭͯ͊ͤͤΎ ͭ͊ ͔͔͍͙ͫͪ͒ͦ΅͔ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊Φ
Ç̋ͦ͋ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͪͤ͘͜͜ ͔͔͍͙ͫͪ͒ͦ΅͊Σ ͨͦͭͪ͋ͤͦ͜ ͍͙ͤ͊͘;͙͙ͭ 
͔͔͍͙ͫͪ͒ͦ΅͔ ͍ ͺ͚͊͜͡ Capfile .
Ç˽͙ͪ͊͒͟͡ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͔͔͍͙ͫͪ͒ͦ΅͊ ͍ ͺ͚͊͜͡ Capfile:
Áset :stage, :production

Ç͔͚̇ ͦ͒͟ ͍͙ͤ͊͘;͊Ί ͔͔͍͙ͫͪ͒ͦ΅͔ Ύ͟ production.
Ç˸ͦ͗ͤ͊ ͤ͊͊͡΄͍͙ͭͯ͊ͭ ͪͤ͘͜͜ ͍͊͒͊ͤͤ͘Ύ ͒͡Ύ ͎ͦ͗ͤͦͦ͟ ͔͔͍͙ͫͪ͒ͦ΅͊ ͍ ͺ͚͊͜͡ 

Tasks .
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͍̂ͨͪ͊ͤͤ͜͡Ύ ͔͊͗ͤͦͫͭ͘͡Ύ͙ͣ ͭ͊ 
͔͙͋͋ͦͭ͊ͣ͜͜͟͡
ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ Gemfileͭ͊ Bundler
Ç Gemfile ςͼ͔ ͺ͚͊͡Σ Ύ͙͚͟ ͙ͣͫͭͭ͜Έ ͙ͫͨͫͦ͟ ͔͋͋ͦͭ͜͜͟͡Σ Ύ͟͜ ͍͔͋-
͊ͫͭͦͫͯͤͦ͘͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΊΦ 

Ç Bundler ςͼ͔ ͔ͤͫͭͪͯͣͤͭ͜Σ Ύ͙͚͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͒͡Ύ ͍͔͊͊ͤͭ͊͗ͤͤ͘Ύ 
ͭ͊ ͍͙ͯͫͭ͊ͤͦ͟ ͔͋͋ͦͭ͜͜͟͡Σ ͍͙ͤ͊͘;͔͙ͤͻ ͯ Gemfile .

Ç ̋ͦ͋ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ Gemfile͜ Bundler, ͨ ͦͭͪ͋ͤͦ͜ ͍͙͙ͫͭͦͪͭ ͺ͚͊͡ 
Gemfile ͜ ͙͒ͦ͒͊ͭ ͒ͦ ͤΈ͎ͦͦ ͙ͫͨͫͦ͟ ͔͋͋ͦͭ͜͜͟͡Σ Ύ͟͜ ͍͊΄ ͍͔͋-͒ͦ͒͊ͭͦ͟ 
͍͙͙͍ͦͪͫͭͦͯ͟ΊΦ

Ç ˽͙ͪ͊͒͟͡ ͺ͚͊ͯ͡ Gemfile :
source 'https://rubygems.org'

gem 'rails', '~> 6.1.4'

gem ' pg', '~> 1.2.3'

gem 'puma', '~> 5.3.1'
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˽͙͒ͭͪͣ͊͜͟ ͙ͪͤ͘͜ͻ ͍͔͚ͪͫ͜ Ruby ͭ ͊ ͎͔͍ͣ͜

Ç Bundler ͒ ͍ͦͦ͘͡ΎΊ ͙͍͙ͨ͒ͭͪͣͯ͊ͭ͜ ͪͤ͘͜͜ ͍͔ͪͫ͜͝ Ruby ͭ ͊ ͎͔͍ͣ͜Φ ͔̇ 
͔ͣͦ͗ ͙͋ͯͭ ͙ͦͪͫͤͦ͟Σ Ύ͟΅ͦ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͍͔͋-͊ͫͭͦͫͯͤͦ͘͟Σ Ύ͙͚͟ 
͍͙͎ͣ͊͊Ί ͔͍ͨͤͦ͝ ͍͔ͪͫ͜͝ Ruby ͊ ͋ͦ ͎͔ͣͯΦ

Ç ̋ͦ͋ ͙͍͙ͨ͒ͭͪͣͯ͊ͭ͜ ͪͤ͘͜͜ ͍͔ͪͫ͜͝ Ruby ͭ ͊ ͎͔͍ͣ͜Σ ͣͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͺ͚͊͡ . ruby - version . ̅ ͚͊͡ Φruby -

version ͍͙ͤ͊͘;͊Ί ͍͔ͪͫ͜Ό Ruby, Ύͯ͟ ͨͦͭͪ͋ͤͦ͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟Φ
Ç ˽͙ͪ͊͒͟͡ ͺ͚͊ͯ͡ . ruby - version :

2.7.3

Ç ͔͚̇ ͦ͒͟ ͍͙ͤ͊͘;͊Ί ͍͔ͪͫ͜Ό Ruby Ύ͟ нΦтΦоΦ
Ç ˸ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͺ͚͊͡ Gemfile.lock ͒͡Ύ ͙͙ͨ͒ͭͪͣ͜͟ 
͙ͪͤ͘͜ͻ ͍͔͚ͪͫ͜ ͎͔͍ͣ͜Φ ͚̅͊͡ Gemfile.lock ͍͙ͤ͊͘;͊Ί ͔ͦͤͪͭͤ͟͟͜ 
͍͔ͪͫ͜͝ ͎͔͍ͣ͜Σ Ύ͟͜ Bundler ͨ ͍͙͔ͦͤͤ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟Φ
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˻͍͔ͤͦͤͤ͡Ύ ͭ͊ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͔ͪͫ͜Ύ͙ͣ 
͔͋͋ͦͭ͜͜͟͡
ÇBundler ͒ ͍ͦͦ͘͡ΎΊ ͍ͦͤͦ͡Ό͍͙͊ͭ ͔͙͋͋ͦͭ͜͜͟͡Σ ͍͙ͤ͊͘;͔ͤ͜ ͯ 

Gemfile . ˸ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͦͣ͊ͤ͒ͯ͟ bundle 

update ͒͡Ύ ͍͔ͦͤͦͤͤ͡Ύ ͍ͫ͜ͻ ͔͋͋ͦͭ͜͜͟͡ ͊͋ͦ ͦͣ͊ͤ͒ͯ͟ 
bundle update [gem - name] ͒͡Ύ ͍͔ͦͤͦͤͤ͡Ύ 
͔ͦͤͪͭͤͦ͟͟͝ ͔͙͋͋ͦͭ͜͜͟͡Φ
Ç˽͙ͪ͊͒͟͡Υ

bundle update rails

Ç bundle outdated 

Ç bundle show [gem - name]
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˾ͦ͋ͦͭ͊ ͘͜ ͙͙ͣͤͤͣ͘͜ ͔͔͍͙ͫͪ͒ͦ΅͊
ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͣͤͤ͘͜ͻ ͦͭͦ;͔ͤͤΎ
Ç˭ͣͤͤ͜͜ ͔͔͍͙ͫͪ͒ͦ΅͊ ςͼ͔ ͣͤͤ͘͜͜Σ Ύ͟͜ ͔͎͋ͪ͊͘͜ΌͭΈͫΎ ͍ ͔͔͍͙ͫͪ͒ͦ΅͜ ͍͙ͦͤ͊ͤͤ͟ΎΦ ˤ͙ͦͤ 
͒ͦͫͭͯͨͤ͜ ͒͡Ύ ͍ͫ͜ͻ ͨͪͦͼ͔͍ͫ͜Σ Ύ͟͜ ͨͪ͊ͼΌΌͭΈ ͯ ͼΈͦͣͯ ͔͔͍͙ͫͪ͒ͦ΅͜Φ

Ç˭ͣͤͤ͜͜ ͔͔͍͙ͫͪ͒ͦ΅͊ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͔͎͋ͪ͊ͤͤ͘͜Ύ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͚͜Σ 
͟͡Ό;͍͜ ͒ͦͫͭͯͨͯ ͭ͊ ͤ͜΄͙ͻ ͙͒͊ͤͻΣ Ύ͟͜ ͨͦͭͪ͋ͤͦ͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͙͙ͪͤͣ͘͜ 
ͨͪͦͼ͔͙ͫ͊ͣΦ

Ç˿͙͙ͤͭ͊ͫͫ͟ ͍͙ͤ͊͘;͔ͤͤΎ ͣͤͤͦ͘͜͝ ͦͭͦ;͔ͤͤΎΥ
export [variable - name]=[value]

Ç˽͙ͪ͊͒͟͡Υ
export 

DATABASE_URL=postgres://my_user:my_password@my_db_serve

r:5432/my_database

Ç͔͚̇ ͦ͒͟ ͍͙ͤ͊͘;͊Ί ͣͤͤͯ͘͜ ͔͔͍͙ͫͪ͒ͦ΅͊ DATABASE_URL, Ύ͊͟ ͙ͣͫͭͭ͜Έ URL-͔͊͒ͪͫͯ 
͙͋͊͘ ͙͒͊ͤͻΦ
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˭͊ͻ͙ͫͭ ͦͤ͟ͺ͔͒ͤ͜ͼ͚ͤͦ͜͝ ͤ͜ͺͦͪͣ͊ͼ͜͝
Ç˭ͣͤͤ͜͜ ͔͔͍͙ͫͪ͒ͦ΅͊ ͣͦ͗ͯͭΈ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭͫ͟Ύ ͒͡Ύ 
͔͎͋ͪ͊ͤͤ͘͜Ύ ͦͤ͟ͺ͔͒ͤ͜ͼ͚ͤͦ͜͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ͟͡Ό;͍͜ 
͒ͦͫͭͯͨͯ ͒ͦ ͋͊͘ ͙͒͊ͤͻ ͊͋ͦ API.

Ç̋ͦ͋ ͊͘ͻ͙͙͙ͫͭͭ ͦͤ͟ͺ͔͒ͤ͜ͼ͚ͤͯ͜ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͍ ͙ͣͤͤ͘͜ͻ 
͔͔͍͙ͫͪ͒ͦ΅͊Σ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͺ͚͊͡ . env . ̅ ͚͊͡ 
. env ςͼ͔ ͙ͨͪͻ͍͙͚ͦ͊ͤ ͺ͚͊͡Σ Ύ͙͚͟ ͔͎͋ͪ͊͘͜ΊͭΈͫΎ ͍ 
͒ͦͣ͊΄ͤΈͦͣͯ ͊ͭ͊ͦ͘͟͜͡ ͙͍ͦͪͫͭͯ͊͟;͊Φ

Ç̋ͦ͋ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͺ͚͊͡ . env , ͨ ͦͭͪ͋ͤͦ͜ ͍͟͡Ό;͙͙ͭ ͚͎ͦͦ 
͍ ͍͚ͫ͜ ΄͡Ύͻ ͔͔͍͙ͫͪ͒ͦ΅͊Φ ˸ͦ͗ͤ͊ ͙͙ͪͦ͋ͭ͘ ͼ͔Σ ͍͒ͦ͒͊΄͙ 
͙͚ͤ͊ͫͭͯͨͤ ͦ͒͟ ͒ͦ ͍͎ͫͦͦ ͺ͚͊ͯ͡ Φbashrc ͊͋ͦ . zshrc :
export PATH=$PATH:$HOME/.env

Ç͔͚̇ ͦ͒͟ ͒ͦ͒͊Ί ͎͊ͭ͊ͦ͟͡ . env ͒ͦ ΄͡Ύͻͯ ͔͔͍͙ͫͪ͒ͦ΅͊Φ
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˽͔͔ͪ͒͊;͊ ͔͍ͨ͊ͪ͊ͣͭͪ͜ ;͔͔ͪ͘ 
͙͚ͦͣ͊ͤ͒ͤ͟ ͪΎ͒ͦ͟
Ç ˸ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͣͤͤ͘͜͜ ͔͔͍͙ͫͪ͒ͦ΅͊ ͒͡Ύ ͔͔ͨͪ͒͊;͜ 
͔͍ͨ͊ͪ͊ͣͭͪ͜ ;͔͔ͪ͘ ͙͚ͦͣ͊ͤ͒ͤ͟ ͪΎ͒ͦ͟Φ ͔̇ ͔ͣͦ͗ ͙͋ͯͭ ͙ͦͪͫͤͦ͟Σ Ύ͟΅ͦ 
ͨͦͭͪ͋ͤͦ͜ ͎͙ͪͦͦͪͤͯͭ͘ ͪͤ͘͜͜ ͍͔ͪͫ͜͝ ͍͔͋-͒ͦ͒͊ͭͯ͟ ͤ͊ ͙ͪͤ͘͜ͻ ͔͍͔ͫͪͪ͊ͻΦ

Ç ̋ͦ͋ ͔͔͙ͨͪ͒͊ͭ ͔ͨ͊ͪ͊ͣͭͪ ;͔͔ͪ͘ ͙͚ͦͣ͊ͤ͒ͤ͟ ͪΎ͒ͦ͟Σ ͍͙͙͍͚͔ͦͪͫͭͦͯͭ͟ 
͙͚ͤ͊ͫͭͯͨͤ ͙͙ͫͤͭ͊ͫͫ͟Υ
cap [stage] deploy [parameter]=[value]

Ç ˽͙ͪ͊͒͟͡Υ
cap production deploy 

DATABASE_URL=postgres://my_user:my_password@m

y_db_server:5432/my_database

Ç ͔͚̇ ͦ͒͟ ͎ͪͦͦͪͭ͊͘Ί ͍͔͋-͊ͫͭͦͫͯͤͦ͘͟ ͯ ͔͔͍͙ͫͪ͒ͦ΅͜ production ͜ 
͍͙͙͍ͦͪͫͭͦͯ͟Ί ͣͤͤͯ͘͜ ͔͔͍͙ͫͪ͒ͦ΅͊ DATABASE_URL ͒ ͡Ύ 
͍͙ͤ͊͘;͔ͤͤΎ URL-͔͙͊͒ͪͫ ͙͋͊͘ ͙͒͊ͤͻΦ
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˾ͦ͋ͦͭ͊ ͘ ͙͋͊͊ͣ͘ ͙͒͊ͤͻ
˽͙͒ͭͪͣ͊͜͟ ͙ͪͤ͘͜ͻ ͙͔ͫͫͭͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͙͋͊͊ͣ͘ ͙͒͊ͤͻ όDBMS)
Ç Capistrano ͨ ͙͒ͭͪͣͯ͜Ί ͪͤ͘͜͜ ͙͔͙ͫͫͭͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͙͋͊͊ͣ͘ ͙͒͊ͤͻ 

(DBMS), ͭ ͊͟͜ Ύ͟ PostgreSQL, MySQL, Oracle ͭ͊ SQLite.
Ç ̋ͦ͋ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ Capistrano ͒ ͡Ύ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͙͋͊͊ͣ͘ ͙͒͊ͤͻΣ 
ͨͦͭͪ͋ͤͦ͜ ͍͙ͤ͊͘;͙͙ͭ ͙ͭͨ DBMS ͯ  ͺ͚͊͜͡ Capfile .

Ç ˽͙ͪ͊͒͟͡ ͍͙ͤ͊͘;͔ͤͤΎ ͙ͭͨͯ DBMS ͯ  ͺ͚͊͜͡ Capfile :
set : dbms, : postgresql

Ç ͔͚̇ ͦ͒͟ ͍͙ͤ͊͘;͊Ί ͙ͭͨ DBMS Ύ͟ PostgreSQL.
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ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ capistrano - db-

tasks ͒͡Ύ ͔͍ͪͯ͊ͤͤ͟Ύ ͙͋͊͊ͣ͘ ͙͒͊ͤͻ

Ç capistrano - db- tasks ςͼ͔ ͎͔ͣΣ Ύ͙͚͟ ͤ͊͒͊Ί ͍͒ͦ͒͊ͭͦ͟͜ ͍͊͒͊ͤͤ͘Ύ 
͒͡Ύ ͙ͪͦ͋ͦͭ ͘ ͙͋͊͊ͣ͘ ͙͒͊ͤͻ ͯ Capistrano.

Ç ̋ͦ͋ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ capistrano - db- tasks , ͨ ͦͭͪ͋ͤͦ͜ 
͍͍͙͙ͫͭ͊ͤͦͭ ͚͎ͦͦ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͤ͊ͫͭͯͨͤͦ͝ ͙ͦͣ͊ͤ͒͟Υ
gem install capistrano - db- tasks

Ç ˽ͫ͜͡Ύ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ capistrano-db-tasks ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ 
͚͎ͦͦ ͍͊͒͊ͤͤ͘Ύ ͒͡Ύ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͙͋͊͊ͣ͘ ͙͒͊ͤͻΦ

Ç ˽͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͊͒͊ͤͤ͘Ύ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͙͋͊͘ ͙͒͊ͤͻΥ
cap db:create

Ç ͔͚̇ ͦ͒͟ ͍ͫͭͦͪΌΊ ͋͊ͯ͘ ͙͒͊ͤͻ ͘͜ ͣ͜ϥΎͣ my_database .
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˾ͦ͋ͦͭ͊ ͘ ͎ͣͪ͊͜ͼ͜Ύ͙ͣͭ͊ ͍͔ͦͤͦͤͤ͡Ύ͙ͣ

Ç˸͎ͪ͊͜ͼ͜͝ ςͼ͔ ͔ͤͫͭͪͯͣͤͭ͜Σ Ύ͙͚͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͒͡Ύ ͙ͣͤ͘͜ ͙ͫͭͪͯͭͯͪ͟ ͙͋͊͘ ͙͒͊ͤͻΦ Capistrano 
͙ͨ͒ͭͪͣͯ͜Ί ͎ͣͪ͊͜ͼ͜͝ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͊͒͊ͤͤ͘Ύ cap db:migrate .

Ç̋ͦ͋ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍͊͒͊ͤͤ͘Ύ cap db:migrate , ͨ ͦͭͪ͋ͤͦ͜ ͍͙͙ͫͭͦͪͭ ͺ͚͊͡ 
db/migrate/[timestamp]. rb ͒͡Ύ ͦ͗ͤͦ͟͝ ͎ͣͪ͊͜ͼ͜͝Φ ͚̅͊͡ ͎ͣͪ͊͜ͼ͜͝ ͍͙͔ͨͦͤͤ ͙͙ͣͫͭͭ͜ ͦ͒͟Σ 
Ύ͙͚͟ ͍͙ͦͤͯ͟Ί ͙ͣͤ͘͜ ͍ ͋͊͘͜ ͙͒͊ͤͻΦ

Ç˽͙ͪ͊͒͟͡ ͺ͚͊ͯ͡ ͎ͣͪ͊͜ͼ͜͝Υ
class CreateUsers < ActiveRecord ::Migration[6.1]

def change

create_table :users do |t|

t.string :name

t.string :email

t.string : password_digest

t.timestamps

end

end

end
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˹͊͊͡΄͍ͭͯ͊ͤͤΎ ͔͔͍͎ͪͪͤͦͦ͘ ͦͨ͟͜Ό͍͊ͤͤΎ

Ç͚̅͊͡ config/deploy/ backup.rb ͙ͣͫͭͭ͜Έ 
ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͒͡Ύ ͔͔͍͎ͪͪͤͦͦ͘ ͦͨ͟͜Ό͍͊ͤͤΎΦ 
˹͊͊͡΄͍ͭͯ͊ͤͤΎ ͔͔͍͎ͪͪͤͦͦ͘ ͦͨ͟͜Ό͍͊ͤͤΎ ͍͟͡Ό;͊ΌͭΈ ͍ 
͔͔ͫ͋ ͤ͊ͫͭͯͨͤ͜ ͔͙ͨ͊ͪ͊ͣͭͪΥ
Ákeep_releases (͍ͦ͋ͦϥΎ͍ͦͦ͘͟ύΥ ˴͜͡Έͫͭ͟͜Έ ͍͙͍ͨͯͫ͟͜Σ Ύ͟͜ 
ͨͦͭͪ͋ͤͦ͜ ͔͔͎͙͋ͪͭ͘Φ
Ábackup_path (͍ͦ͋ͦϥΎ͍ͦͦ͘͟ύΥ ˨͙͔ͪͭͦͪ͟͜ΎΣ ͍ Ύ͚͟͜ ͋ͯ͒ͯͭΈ 
͔͎͙͋ͪ͊ͭͫ͘͜Ύ ͔͔͍ͪͪͤ͘͜ ͦͨ͟͜͝Φ
Áexclude (ͦͨͼͦͤ͊͜͡ΈͤͦύΥ ˿͙ͨͫͦ͟ ͺ͚͍͊͜͡ ͜ ͙͔͚͒ͪͭͦͪ͟͜Σ Ύ͟͜ 
ͨͦͭͪ͋ͤͦ͜ ͍͙͟͡Ό;͙͙ͭ ͘ ͔͔͍ͪͪͤͦ͘͝ ͦͨ͟͜͝Φ
Áinclude (ͦͨͼͦͤ͊͜͡ΈͤͦύΥ ˿͙ͨͫͦ͟ ͺ͚͍͊͜͡ ͜ ͙͔͚͒ͪͭͦͪ͟͜Σ Ύ͟͜ 
ͨͦͭͪ͋ͤͦ͜ ͍͟͡Ό;͙͙ͭ ͍ ͔͔͍ͪͪͤͯ͘ ͦͨ͟͜ΌΦ
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˾͔͔͍͔ͪͤ͘ ͦͨ͟͜Ό͍͊ͤͤΎ ͤ͊ ͍ͦͫͤͦ͜ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ

ÇCapistrano ͭ ͊ͦ͗͟ ͍͒ͦͦ͘͡ΎΊ ͙͙ͪͦ͋ͭ ͔͔͍͔ͪͪͤ͘ ͦͨ͟͜Ό͍͊ͤͤΎ ͤ͊ 
͍ͦͫͤͦ͜ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ ̋ͦ͋ ͙͙ͪͦ͋ͭ͘ ͔͔͍͔ͪͪͤ͘ ͦͨ͟͜Ό͍͊ͤͤΎ ͤ͊ 
͍ͦͫͤͦ͜ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΣ ͍͙͚͔ͦͤ͊ͭ͟ ͤ͊ͫͭͯͨͤ͜ ͒͜͝Υ

1. ˹͊͊͡΄͚͔ͭͯͭ ͺ͚͊͡ config/deploy/ backup.rb . ̇ ͔͚ ͺ͚͊͡ 
͙ͣͫͭͭ͜Έ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͒͡Ύ ͔͔͍͎ͪͪͤͦͦ͘ ͦͨ͟͜Ό͍͊ͤͤΎΦ

2. ˨͚͔ͦ͒͊ͭ ͔ͨ͊ͪ͊ͣͭͪ on ͒ͦ ͍͊͒͊ͤͤ͘Ύ ͔͔͍͎ͪͪͤͦͦ͘ ͦͨ͟͜Ό͍͊ͤͤΎΦ 
˽͔͊ͪ͊ͣͭͪ on ͍͙ͤ͊͘;͊ΊΣ ͙ͦ͟͡ ͨͦͭͪ͋ͤͦ͜ ͍͙͍͙ͦͤͯ͊ͭ͟ ͍͊͒͊ͤͤ͘Ύ 
͔͔͍͎ͪͪͤͦͦ͘ ͦͨ͟͜Ό͍͊ͤͤΎΦ

3. ˭͊ͨͯͫͭͭ͜Έ ͦͣ͊ͤ͒ͯ͟ cap backup . ̇ Ύ ͦͣ͊ͤ͒͊͟ ͍͙ͦͤ͊͟Ί 
͔͔͍͔ͪͪͤ͘ ͦͨ͟͜Ό͍͊ͤͤΎ ͍ͫ͜ͻ ͍͔͋-͍͊ͫͭͦͫͯͤ͘͟͜Σ Ύ͟͜ ͍͙ͤ͊͘;͔ͤ͜ ͍ 
ͺ͚͊͜͡ config/deploy/ production.rb .
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ˤ͍͔͒ͤͦͤͤ͜͡Ύ

ÇCapistrano ͍ ͟͡Ό;͊Ί ͍ ͔͔ͫ͋ ͍͍͙͚͋ͯ͒ͦ͊ͤ ͔ͣͻ͊ͤͣ͘͜ 
͍͍͔͒ͤͦͤͤ͜͡ΎΦ ̋ͦ͋ ͍͍͙͙͒ͤͦͭ͜ ͍͔͋-͊ͫͭͦͫͯͤͦ͘͟ ͊͘ 
͎͒ͦͨͦͣͦͦΌ Capistrano, ͍ ͙͚͔ͦͤ͊ͭ͟ ͤ͊ͫͭͯͨͤ͜ ͒͜͝Υ

1. ˹͊͊͡΄͚͔ͭͯͭ ͺ͚͊͡ config/deploy/ restore.rb . ̇ ͔͚ 
ͺ͚͊͡ ͙ͣͫͭͭ͜Έ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͒͡Ύ ͍͍͔͒ͤͦͤͤ͜͡ΎΦ
2. ˭͊ͨͯͫͭͭ͜Έ ͦͣ͊ͤ͒ͯ͟ cap restore . ̇ Ύ ͦͣ͊ͤ͒͊͟ ͍͍͙͒ͤͦͭ͜Έ 
͍͔͋-͊ͫͭͦͫͯͤͦ͘͟ ͘͜ ͔͔͍ͪͪͤͦ͘͝ ͦͨ͟͜͝Σ Ύ͊͟ ͍͊͊ͤ͊͘͟ ͍ 
ͤ͊͊͡΄͍ͭͯ͊ͤͤΎͻΦ
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˹͊͊͡΄͍ͭͯ͊ͤͤΎ ͍͍͔͒ͤͦͤͤ͜͡Ύ

Ç͚̅͊͡ config/deploy/ restore.rb ͙ͣͫͭͭ͜Έ 
ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͒͡Ύ ͍͍͔͒ͤͦͤͤ͜͡ΎΦ ˹͊͊͡΄͍ͭͯ͊ͤͤΎ 
͍͍͔͒ͤͦͤͤ͜͡Ύ ͍͟͡Ό;͊ΌͭΈ ͍ ͔͔ͫ͋ ͤ͊ͫͭͯͨͤ͜ ͔͙ͨ͊ͪ͊ͣͭͪΥ
Árelease_path (͍ͦ͋ͦϥΎ͍ͦͦ͘͟ύΥ ˨͙͔ͪͭͦͪ͟͜ΎΣ ͍ Ύ͚͟͜ ͔͋ͯ͒ 
͎ͪͦͦͪͤͯͭ͊͘ ͔͔͍ͪͪͤ͊͘ ͦͨ͟͜ΎΦ
Ábackup_path (͍ͦ͋ͦϥΎ͍ͦͦ͘͟ύΥ ˨͙͔ͪͭͦͪ͟͜ΎΣ ͍ Ύ͚͟͜ 
͔͎͋ͪ͊͘͜ΌͭΈͫΎ ͔͔͍ͪͪͤ͘͜ ͦͨ͟͜͝Φ
Árevision (ͦͨͼͦͤ͊͜͡ΈͤͦύΥ ˹͔ͦͣͪ ͍͙ͨͯͫͯ͟Σ Ύ͙͚͟ ͨͦͭͪ͋ͤͦ͜ 
͍͍͙͙͒ͤͦͭ͜Φ ̒͟΅ͦ ͼ͔͚ ͔ͨ͊ͪ͊ͣͭͪ ͔ͤ ͍͙͚͊͊ͤ͘͟Σ ͔͋ͯ͒ 
͍͍͔͒ͤͦͤ͊͜͡ ͚ͤ͊ͦͫͭ͊ͤͤ͜΄͊ ͔͔͍ͪͪͤ͊͘ ͦͨ͟͜ΎΦ
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˽͙ͪ͊͒͟͡ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͍͍͔͒ͤͦͤͤ͜͡Ύ

set : release_path , '/var/www/releases'

set : backup_path , '/var/backups/ myapp'

Ç͔͚̇ ͦ͒͟ ͍͍͒ͤͦ͜͡ΌΊ ͍͔͋-͊ͫͭͦͫͯͤͦ͘͟ ͘͜ ͔͔͍ͪͪͤͦ͘͝ ͦͨ͟͜͝Σ Ύ͊͟ 
͔͎͋ͪ͊͘͜ΊͭΈͫΎ ͍ ͙͔͒ͪͭͦͪ͟͜͝ / var/backups/ myapp.

Ç̋ͦ͋ ͍͍͙͙͒ͤͦͭ͜ ͍͔͋-͊ͫͭͦͫͯͤͦ͘͟Σ ͍͙͚͔ͦͤ͊ͭ͟ ͤ͊ͫͭͯͨͤͯ 
ͦͣ͊ͤ͒ͯ͟Υ

cap restore

Ç̇Ύ ͦͣ͊ͤ͒͊͟ ͍͍͙͒ͤͦͭ͜Έ ͍͔͋-͊ͫͭͦͫͯͤͦ͘͟ ͘͜ ͔͔͍ͪͪͤͦ͘͝ ͦͨ͟͜͝Σ 
Ύ͊͟ ͍͊͊ͤ͊͘͟ ͍ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎͻΦ
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ˤ͍͔͒ͤͦͤͤ͜͡Ύ ͤ͊ ͍ͦͫͤͦ͜ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ

Capistrano ͭ ͊ͦ͗͟ ͍͒ͦͦ͘͡ΎΊ ͍͍͒ͤͦ͜͡Ό͍͙͊ͭ ͍͔͋-͙͊ͫͭͦͫͯͤ͘͟ 
ͤ͊ ͍ͦͫͤͦ͜ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ ̋ͦ͋ ͍͍͙͙͒ͤͦͭ͜ ͍͔͋-͊ͫͭͦͫͯͤͦ͘͟ ͤ͊ 
͍ͦͫͤͦ͜ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΣ ͍͙͚͔ͦͤ͊ͭ͟ ͤ͊ͫͭͯͨͤ͜ ͒͜͝Υ

1. ˹͊͊͡΄͚͔ͭͯͭ ͺ͚͊͡ config/deploy/ restore.rb . 
͔͚̇ ͺ͚͊͡ ͙ͣͫͭͭ͜Έ ͤ͊͊͡΄͍ͭͯ͊ͤͤΎ ͒͡Ύ ͍͍͔͒ͤͦͤͤ͜͡ΎΦ

2. ˨͚͔ͦ͒͊ͭ ͔ͨ͊ͪ͊ͣͭͪ on ͒ͦ ͍͊͒͊ͤͤ͘Ύ ͍͍͔͒ͤͦͤͤ͜͡ΎΦ 
˽͔͊ͪ͊ͣͭͪ on ͍͙ͤ͊͘;͊ΊΣ ͙ͦ͟͡ ͨͦͭͪ͋ͤͦ͜ ͍͙͍͙ͦͤͯ͊ͭ͟ 
͍͊͒͊ͤͤ͘Ύ ͍͍͔͒ͤͦͤͤ͜͡ΎΦ

3. ˭͊ͨͯͫͭͭ͜Έ ͦͣ͊ͤ͒ͯ͟ cap restore . ̇ Ύ ͦͣ͊ͤ͒͊͟ 
͍͍͙͒ͤͦͭ͜Έ ͍͔͋-͒ͦ͒͊ͭͦ͟ ͘͜ ͔͔͍ͪͪͤͦ͘͝ ͦͨ͟͜͝Σ Ύ͊͟ ͍͊͊ͤ͊͘͟ ͍ 
ͤ͊͊͡΄͍ͭͯ͊ͤͤΎͻΦ
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˾ͦ͘΄͙͔ͪͤͤΎ Capistrano

ÇCapistrano Ί ͔͒ͯ͗ ͎ͤͯ;͙ͣ͟ ͔ͤͫͭͪͯͣͤͭͦͣ͜Σ Ύ͙͚͟ ͣͦ͗ͤ͊ ͔͎ͦ͟͡ ͪͦ͘΄͙͙͙ͪͭ ͊͘ 
͎͒ͦͨͦͣͦͦΌ ͎͍ͨ͊ͤ͜͜͡Φ ˽͎͙͊ͤ͜͡ Capistrano ͣ ͦ͗ͯͭΈ ͍͙͒ͦ͒͊͊ͭ ͍ͤͦ͜ ͺͯͤ͟ͼ͜͝Σ ͭ͊͟͜ Ύ͟ 
͙ͨ͒ͭͪͣ͊͜͟ ͍͙ͤͦͻ ͔͍͔͍ͫͪͪ͜ ͊͋ͦ ͔ͭͻ͎͚ͤͦͦ͜͡Φ

Ç˽͎͙͊ͤ͜͡ Capistrano ͣ ͦ͗ͤ͊ ͚͙ͤ͊ͭ͘ ͍ ͔͙ͪͨͦͭͦͪ͘͜͝ RubyGems. ̋ ͦ͋ ͚͙ͤ͊ͭ͘ 
͎͙ͨ͊ͤ͜͡Σ Ύ͟͜ ͍͍͒ͨͦ͒͊͜͜ΌͭΈ ͍͊΄͙ͣ ͔ͨͦͭͪ͋͊ͣΣ ͣͦ͗ͤ͊ ͙͙ͫͦͪͫͭ͊ͭͫ͟Ύ ͨͦ΄ͯͦͣ͟ 
RubyGems.

Ç̋ͦ͋ ͍͍͙͙ͫͭ͊ͤͦͭ ͎ͨ͊ͤ͜͡ Capistrano, ͍ ͙͚͔ͦͤ͊ͭ͟ ͤ͊ͫͭͯͨͤ͜ ͒͜͝Υ
мΦ ˤ͙͚͔͒ͪͭ͜͟ ͔ͭͪͣͤ͊͜͡ ͜ ͔͔͚ͨͪ͒ͭ͜Έ ͍ ͙͔͒ͪͭͦͪ͟͜ΌΣ ͍ Ύ͚͟͜ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͔ͨͪͦͭ͟ 
Capistrano.
2.ˤ͙͚͔ͦͤ͊ͭ͟ ͦͣ͊ͤ͒ͯ͟ gem install [ ʥʘʟʚʘ-ʧʣʘʛʽʥʘ].

Ç˹͙͊ͨͪ͊͒͟͡Σ ΅ͦ͋ ͍͍͙͙ͫͭ͊ͤͦͭ ͎ͨ͊ͤ͜͡ capistrano - passenger , ͍ ͙͚͔ͦͤ͊ͭ͟ 
ͤ͊ͫͭͯͨͤͯ ͦͣ͊ͤ͒ͯ͟Υ

gem install capistrano-passenger

Ç˽ͫ͜͡Ύ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͎ͨ͊ͤ͊͜͡ ͍͊ͣ ͨͦͭͪ͋ͤͦ͜ ͤ͊͊͡΄͍͙ͭͯ͊ͭ ͚͎ͦͦ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 
͍͊΄͙ͻ ͔ͨͦͭͪ͋Φ ˹͊͊͡΄͍ͭͯ͊ͤͤΎ ͎͍ͨ͊ͤ͜͜͡ Capistrano ͘ ͍͙͊͘;͚͊ ͍͙ͦͤͯ͟ΊͭΈͫΎ ͍ ͺ͚͊͜͡ 
config/deploy/[ ʥʘʟʚʘ-ʧʣʘʛʽʥʘ].rb .

ˤ͒ͦͣ͜͜ ͎͙ͨ͊ͤ͜͡ Capistrano
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ˤ͒ͦͣ͜͜ ͎͙ͨ͊ͤ͜͡ Capistrano

Çcapistrano - passenger : ͨ͡ ͎͊ͤ͜ ͒͡Ύ ͙͙ͨ͒ͭͪͣ͜͟ 
͍͔͋-͔͍͔ͫͪͪ͊ Passenger.

Çcapistrano - rvm : ͨ ͎͊ͤ͜͡ ͒͡Ύ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͔ͪͫ͜Ύ͙ͣ 
Ruby.

Çcapistrano - bundler : ͨ͡ ͎͊ͤ͜ ͒͡Ύ ͍ͯͨͪ͊ͤͤ͜͡Ύ 
͔͙͊͗ͤͦͫͭͣ͘͜͡ Ruby.

Çcapistrano - sidekiq : ͨ͡ ͎͊ͤ͜ ͒͡Ύ ͍ͯͨͪ͊ͤͤ͜͡Ύ 
Sidekiq.
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˽͎͊ͤ͜͡ capistrano - passenger

Ç˽͎͊ͤ͜͡ capistrano - passenger ͔͔͊͋ͨ͘͘;ͯΊ 
͙ͨ͒ͭͪͣͯ͜͟ ͍͔͋-͔͍͔ͫͪͪ͊ Passenger. Passenger ςͼ͔ ͍͔͋-
͔͍͔ͫͪͪΣ Ύ͙͚͟ ͍͒ͦͦ͘͡ΎΊ ͙͊ͨͯͫ͊ͭ͘͟ Ruby on Rails ͍͔͋-
͙͊ͫͭͦͫͯͤ͘͟ ͤ͊ Apache ͊ ͋ͦ Nginx.

Ç˽͎͊ͤ͜͡ capistrano - passenge r ͒ͦ͒͊Ί ͤ͊ͫͭͯͨͤ͜ 
͙͍ͣͦ͗ͦͫͭ͜͡Υ
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ Passenger ͤ͊ ͔͍͔͙ͫͪͪΦ
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͍͔ͫͭͦͪͤͤΎ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͜͝ Passenger ͒͡Ύ ͍͔͋-
͍͊ͫͭͦͫͯͤ͘͟͜Φ
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͔͔͍͔ͨͪ͊͊ͤͭ͊͗ͤͤ͘Ύ Passenger ͨͫ͜͡Ύ 
͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͍͔͋-͊ͫͭͦͫͯͤͯ͘͟Φ
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˽͎͊ͤ͜͡ capistrano - rvm

Ç˽͎͊ͤ͜͡ capistrano - rvm ͔͔͊͋ͨ͘͘;ͯΊ ͍ͯͨͪ͊ͤͤ͜͡Ύ 
͍͔ͪͫ͜Ύ͙ͣ Ruby. RVM ςͼ͔ ͔͔͔ͣͤ͒͗ͪ ͍͔͚ͪͫ͜ Ruby, Ύ͙͚͟ 
͍͒ͦͦ͘͡ΎΊ ͍͍ͫͭ͊ͤͦ͡Ό͍͙͊ͭ ͜ ͔͔͙͙ͨͪͣ͊ͭͫ͟Ύ ͣ͗͜ ͙͙ͪͤͣ͘͜ 
͍͔ͪͫ͜Ύ͙ͣ Ruby.

Ç˽͎͊ͤ͜͡ capistrano - rvm ͒ͦ͒͊Ί ͤ͊ͫͭͯͨͤ͜ 
͙͍ͣͦ͗ͦͫͭ͜͡
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ w±a ͤ͊ ͔͍͔͙ͫͪͪΦ
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͨͦͭͪ͋ͤͦ͜͝ ͍͔ͪͫ͜͝ Rubyͤ͊ 
͔͍͔͙ͫͪͪΦ
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͔͔͙ͨͪͣ͊ͤͤ͟Ύ ͤ͊ ͨͦͭͪ͋ͤͯ͜ ͍͔ͪͫ͜Ό Ruby͔͔ͨͪ͒ 
͎ͪͦͦͪͭ͊ͤͤ͘Ύͣ ͍͔͋-͊ͫͭͦͫͯͤͯ͘͟Φ
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˽͎͊ͤ͜͡ capistrano - bundler

Ç˽͎͊ͤ͜͡ capistrano - bundler ͔͔͊͋ͨ͘͘;ͯΊ ͍ͯͨͪ͊ͤͤ͜͡Ύ 
͔͙͊͗ͤͦͫͭͣ͘͜͡ Ruby. Bundler ςͼ͔ ͔͔͔ͣͤ͒͗ͪ ͔͊͗ͤͦͫͭ͘͜͡ 
Ruby, Ύ͙͚͟ ͍͒ͦͦ͘͡ΎΊ ͍͍ͫͭ͊ͤͦ͡Ό͍͙͊ͭ ͜ ͔͍͙ͪͯ͊ͭ͟ ͔͊͗ͤͦͫͭ͘͜͡ 
Ruby ͒ ͡Ύ ͍͔͋-͍͊ͫͭͦͫͯͤ͘͟͜Φ

Ç˽͎͊ͤ͜͡ capistrano - bundler ͒ͦ͒͊Ί ͤ͊ͫͭͯͨͤ͜ 
͙͍ͣͦ͗ͦͫͭ͜͡Υ
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ Bundlerͤ͊ ͔͍͔͙ͫͪͪΦ
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͔͔͚͊͗ͤͦͫͭ͘͡Ruby͒͡Ύ ͍͔͋-
͍͊ͫͭͦͫͯͤ͘͟͜Φ
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͍͔ͦͤͦͤͤ͡Ύ ͔͔͚͊͗ͤͦͫͭ͘͡Ruby͒͡Ύ ͍͔͋-
͍͊ͫͭͦͫͯͤ͘͟͜Φ
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˽͎͊ͤ͜͡ capistrano - sidekiq

Ç˽͎͊ͤ͜͡ capistrano - sidekiq ͔͔͊͋ͨ͘͘;ͯΊ 
͍ͯͨͪ͊ͤͤ͜͡Ύ Sidekiq. Sidekiqςͼ͔ ͙ͪͦ͋ͭͭ͘Ύ ͍͊͒͊ͤ͘Έ ͒͡Ύ 
Ruby on Rails ͍͔͋-͍͊ͫͭͦͫͯͤ͘͟͜Φ

Ç˽͎͊ͤ͜͡ capistrano - sidekiq ͒ͦ͒͊Ί ͤ͊ͫͭͯͨͤ͜ 
͙͍ͣͦ͗ͦͫͭ͜͡Υ
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ Sidekiqͤ ͊ ͔͍͔͙ͫͪͪΦ
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͍͔ͫͭͦͪͤͤΎ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͜͝ Sidekiq͒ ͡Ύ ͍͔͋-
͍͊ͫͭͦͫͯͤ͘͟͜Φ
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͔͔͍͔ͨͪ͊͊ͤͭ͊͗ͤͤ͘Ύ Sidekiqͨ ͫ͜͡Ύ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ 
͍͔͋-͊ͫͭͦͫͯͤͯ͘͟Φ
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˽͎͊ͤ͜͡ Capistrano - rails

Ç˽͎͊ͤ͜͡ capistrano - rails ςͼ͔ ͎ͨ͊ͤ͜͡ Capistrano, Ύ͙͚͟ ͔͔͊͋ͨ͘͘;ͯΊ 
͙ͨ͒ͭͪͣͯ͜͟ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͍͔͋-͍͒ͦ͒͊ͭ͟͜ ͤ͊ Ruby on Rails. ˽͎͊ͤ͜͡ ͍͟͡Ό;͊Ί 
͍ ͔͔ͫ͋ ΄͙͊͋ͦͤ͡ ͒͡Ύ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͍͔͋-͍͊ͫͭͦͫͯͤ͘͟͜ Rails ͤ ͊ ͙ͪͤ͘͜ͻ 
͙ͭͨ͊ͻ ͔͍͔͍ͫͪͪ͜Σ ͍͟͡Ό;͊Ό;͙Υ
ÁApache ͘  Passenger
ÁNginx ͘  Passenger
ÁUnicorn
ÁPuma

Ç˽͎͊ͤ͜͡ capistrano - rails ͭ͊ͦ͗͟ ͍͟͡Ό;͊Ί ͍ ͔͔ͫ͋ ͪΎ͒ ͍͙͒ͦ͒͊ͭͦ͟ͻ 
ͺͯͤ͟ͼ͚͜Σ Ύ͟͜ ͫͨͪͦ΅ͯΌͭΈ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͍͔͋-͍͊ͫͭͦͫͯͤ͘͟͜ Rails, ͭ ͙͊͟ͻ Ύ͟Υ
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͎͔͍ͣ͜ Ruby on Rails
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͍͔ͫͭͦͪͤͤΎ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͜͝ ͍͔͋-͔͍͔ͫͪͪ͊ ͒͡Ύ ͍͔͋-͍͒ͦ͒͊ͭ͟͜ Rails
Ás ͍͙ͭͦͣ͊ͭ;͔ͤ ͔͔͍͔ͨͪ͊͊ͤͭ͊͗ͤͤ͘Ύ ͍͔͋-͔͍͔ͫͪͪ͊ ͨͫ͜͡Ύ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͍͔͋-
͒ͦ͒͊ͭͯ͟
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˱ͤ΄͜ ͨͦͨͯ͡Ύͪͤ͜ ͎͙ͨ͊ͤ͜͡

˻ͫΈ ͔͒Ύ͟͜ ͤ͜΄͜ ͨͦͨͯ͡Ύͪͤ͜ ͎͙ͨ͊ͤ͜͡ Capistrano:
Çcapistrano - nginx : ͨ͡ ͎͊ͤ͜ ͒͡Ύ ͙͙ͨ͒ͭͪͣ͜͟ ͍͔͋-͔͍͔ͫͪͪ͊ 

Nginx.
Çcapistrano - postgresql : ͨ͡ ͎͊ͤ͜ ͒͡Ύ ͙͙ͨ͒ͭͪͣ͜͟ ͙͋͊͘ ͙͒͊ͤͻ 

PostgreSQL.
Çcapistrano - mysql : ͨ͡ ͎͊ͤ͜ ͒͡Ύ ͙͙ͨ͒ͭͪͣ͜͟ ͙͋͊͘ ͙͒͊ͤͻ 

MySQL.
Çcapistrano - redis : ͨ͡ ͎͊ͤ͜ ͒͡Ύ ͙͙ͨ͒ͭͪͣ͜͟ Redis.
Çcapistrano - whenever : ͨ͡ ͎͊ͤ͜ ͒͡Ύ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͊͒͊ͤͤ͘Ύ͙ͣ 

cron.
Çcapistrano - scm- git : ͨ͡ ͎͊ͤ͜ ͒͡Ύ ͙͙ͨ͒ͭͪͣ͜͟ Git ͒ ͡Ύ 
͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͔ͪͫ͜Ύ͙ͣΦ
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˱͔͎ͤͭͪ͊ͼ͜Ύ ͘ ͤ͜΄͙͙ͣ ͔͙ͤͫͭͪͯͣͤͭ͊ͣ͜
˭ϥΊ͒ͤ͊ͤͤΎ ͘ Ansible, Chef, Puppet
Ç Capistrano ͣ ͦ͗ͤ͊ ͔͎͍͙ͤͭͪͯ͊ͭ͜ ͘ ͤ͜΄͙͙ͣ ͔͙ͤͫͭͪͯͣͤͭ͊ͣ͜ ͒͡Ύ 
͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝Σ ͙͙ͭ͊ͣ͟ Ύ͟ Ansible, Chef ͜  Puppet. ̇ ͔ ͍͒ͦͦ͘͡ΎΊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͙ͫ͡Έͤ͜ ͙ͫͭͦͪͦͤ ͎ͦ͗ͤͦͦ͟ ͔ͤͫͭͪͯͣͤͭͯ͜ ͒͡Ύ 
͍͔ͫͭͦͪͤͤΎ ͋͜͡Έ΄ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͨͪͦͼ͔ͫͯ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ

Ç ˻ͫΈ ͟͜͡Έ͊͟ ͍ͫͨͦͫͦ͋͜ ͔͎ͤͭͪ͊͜ͼ͜͝ Capistrano ͘  ͤ͜΄͙͙ͣ ͔͙ͤͫͭͪͯͣͤͭ͊ͣ͜Υ
Á ˸ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍͊͒͊ͤͤ͘Ύ Capistrano ͒ ͡Ύ ͊ͨͯͫͯ͘͟ 
͍͊͒͊ͤ͘Έ ͤ͜΄͙ͻ ͔͍ͤͫͭͪͯͣͤͭ͜͜Φ

Á ˸ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͣͤͤ͘͜͜ ͔͔͍͙ͫͪ͒ͦ΅͊ ͒͡Ύ ͦ͋ͣͤͯ͜ 
ͤ͜ͺͦͪͣ͊ͼ͜ΊΌ ͣ͗͜ ͔͙ͤͫͭͪͯͣͤͭ͊ͣ͜Φ

Á ˸ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ API ͜ ͤ΄͙ͻ ͔͍ͤͫͭͪͯͣͤͭ͜͜ ͒͡Ύ ͍͙ͦͤ͊ͤͤ͟Ύ 
͍͊͒͊ͤ͘Έ ͯ Capistrano.
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ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ Capistrano͘ ͜ ͙͙͋ͪͤ͊ͣ͘͜͟ ͔͚͔͍ͦͤͭͤͪ͟͜Σ 
͙͙ͭ͊ͣ͟ Ύ͟ Docker

ÇCapistrano ͣ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͍͔͋-
͍͒ͦ͒͊ͭ͟͜Σ Ύ͟͜ ͪͦͣ͘͜΅͔ͤ͜ ͯ ͔͚͔ͦͤͭͤͪ͊͟ͻ Docker. ̇ ͔ ͍͒ͦͦ͘͡ΎΊ 
͍ͫͭͦͪΌ͍͙͊ͭ ͣ͊ͫ΄͍ͭ͊͋ͦ͊ͤ͜ ͭ͊ ͔͔ͨͪͤͦͫͤ͜ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ

Ç˻ͫΈ ͟͜͡Έ͊͟ ͍ͫͨͦͫͦ͋͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ Capistrano ͘ ͜ ͙͙͋ͪͤ͊ͣ͘͜͟ 
͔͚͔͍ͦͤͭͤͪ͟͜Υ
Á˸ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍͊͒͊ͤͤ͘Ύ Capistrano ͒ ͡Ύ ͍͔ͫͭͦͪͤͤΎΣ ͊ͨͯͫͯ͘͟ 
ͭ͊ ͙͙ͯͨͤ͘͟ ͔͚͔͍ͦͤͭͤͪ͟͜ Docker.

Á˸ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͣͤͤ͘͜͜ ͔͔͍͙ͫͪ͒ͦ΅͊ ͒͡Ύ ͔͔ͨͪ͒͊;͜ 
͔͍ͨ͊ͪ͊ͣͭͪ͜ ͔͚͔ͦͤͭͤͪ͊ͣ͟ Docker.

Á˸ ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ API Docker ͒ ͡Ύ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͊͒͊ͤ͘Έ ͯ 
Capistrano.
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˱ͤ΄͜ ͙͍ͣͦ͗͜͡ ͔͎ͤͭͪ͊͜ͼ͜͝
Ç˴ͪͣ͜ Ansible, Chef ͜  Puppet, Capistrano ͣͦ͗ͤ͊ 
͔͎͍͙ͤͭͪͯ͊ͭ͜ ͘ ͤ͜΄͙͙ͣ ͔͙ͤͫͭͪͯͣͤͭ͊ͣ͜Σ ͙͙ͭ͊ͣ͟ Ύ͟Υ
Á Ansible Tower ςͼ͔ ͨ͊ͭ͡ͺͦͪͣ͊ ͍ͯͨͪ͊ͤͤ͜͡Ύ Ansible, 
Ύ͊͟ ͍͒ͦͦ͘͡ΎΊ ͍͙͍͙͊ͭͦͣ͊ͭͯ͊ͭ͘ ͍͊͒͊ͤͤ͘Ύ ͤ͊ ͔͍͔ͫͪͪ͊ͻΦ

Á Chef Habitat ςͼ͔ ͨ͊ͭ͡ͺͦͪͣ͊ ͍ͯͨͪ͊ͤͤ͜͡Ύ Chef, Ύ͊͟ 
͍͒ͦͦ͘͡ΎΊ ͍ͫͭͦͪΌ͍͙͊ͭ ͭ͊ ͎͙ͪͦͦͪͭ͊ͭ͘ ͔͚͔͙ͦͤͭͤͪ͟Φ

Á Puppet Enterprise ςͼ͔ ͨ͊ͭͤ͊͡ ͍͔ͪͫ͜Ύ Puppet, Ύ͊͟ 
ͤ͊͒͊Ί ͍͒ͦ͒͊ͭͦ͟͜ ͺͯͤ͟ͼ͜͝ ͭ͊ ͙ͨ͒ͭͪͣͯ͜͟Φ

Á Terraform ςͼ͔ ͔ͤͫͭͪͯͣͤͭ͜ ͒͡Ύ ͍ͯͨͪ͊ͤͤ͜͡Ύ 
ͤ͜ͺͪ͊ͫͭͪͯͭͯͪͦ͟ΌΣ Ύ͙͚͟ ͍͒ͦͦ͘͡ΎΊ ͍ͫͭͦͪΌ͍͙͊ͭ ͭ͊ 
͔͍͙ͪͯ͊ͭ͟ ͔͍͔͙ͫͪͪ͊ͣΣ ͔͔͙ͣͪ͗͊ͣ ͭ͊ ͤ͜΄͙͙ͣ 
͔͙ͪͫͯͪͫ͊ͣΦ
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ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ Capistrano͒ ͡Ύ 
͍͔͔͒ͫͭ͗ͤͤ͜Ύ͙ͨͦͣͦ͟͡

˶͎͍ͦͯ͊ͤͤΎ ͍͙͍͙͊͗͡ͻ ͚ͨͦ͒͜
Ç˶͎͍ͦͯ͊ͤͤΎ ςͼ͔ ͨͪͦͼ͔ͫ ͙͊ͨͫͯ͘ ͍͙͍͙͊͗͡ͻ ͚ͨͦ͒͜Σ Ύ͟͜ 
͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͍ ͙͔ͫͫͭͣ͜Φ ˶͎͍ͦͯ͊ͤͤΎ ͔ͣͦ͗ ͙͋ͯͭ ͙͙ͦͪͫͤͣ͟ 
͒͡Ύ ͍͔͔͒ͫͭ͗ͤͤ͜Ύ ͙ͨͦͣͦ͟͡Σ ͍͙Ύ͍͔ͤͤ͡Ύ ͔ͨͪͦ͋ͣ͡ ͜ ͊ͤ͊ͯ͘͜͡ 
͙͍ͨͪͦ͒ͯͭͤͦͫͭ͟͜Φ

Ç˻ͫΈ ͟͜͡Έ͊͟ ͍͙͍͙͊͗͡ͻ ͚ͨͦ͒͜Σ Ύ͟͜ ͫ͒͜͡ ͎͍͙ͦͯ͊ͭ͡Υ
Á ˽͙͙ͦͣ͟͡ ς͍ ͫ͜ ͙͙ͨͦͣ͟͡Σ Ύ͟͜ ͍͙͙ͤ͊͟ΌͭΈ ͯ ͙͔ͫͫͭͣ͜Σ ͍͙ͨͦͤͤ͜ ͙͋ͯͭ ͎͍ͦͦ͊ͤ͜͡Φ ͔̇ 
͔͒ͦͨͦͣͦ͗ ͍͙ͤ͊͘;͙͙ͭ ͙ͨͪ;͙ͤͯ ͙ͨͦͣͦ͟͡ ͜ ͚͙ͤ͊ͭ͘ ͪ͜΄͔ͤͤΎΦ

Á ˭͙ͣͤ͜ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͜͝ ς͍ ͫ͜ ͙ͣͤ͘͜ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͜͝ ͙͔͙ͫͫͭͣ ͍͙ͨͦͤͤ͜ ͙͋ͯͭ ͎͍ͦͦ͊ͤ͜͡Φ ͔̇ 
͔͒ͦͨͦͣͦ͗ ͍͔͍͙͒ͫͭ͗ͯ͊ͭ͜ ͙ͣͤ͘͜ ͍ ͙͔ͫͫͭͣ͜ ͜ ͍͙ͪ͜΄͍͙ͯ͊ͭ ͦͤ͟ͺ͙ͭ͜͟͡Φ

Á ˤ͙ͦͤ͊ͤͤ͟Ύ ͍͊͒͊ͤ͘Έ ς͍ ͫ͜ ͍͊͒͊ͤͤ͘ΎΣ Ύ͟͜ ͍͙ͦͤͯ͟ΌͭΈͫΎ ͍ ͙͔ͫͫͭͣ͜Σ ͍͙ͨͦͤͤ͜ ͙͋ͯͭ 
͎͍ͦͦ͊ͤ͜͡Φ ͔̇ ͔͒ͦͨͦͣͦ͗ ͍͔͍͙͒ͫͭ͗ͯ͊ͭ͜ ͎͔ͨͪͦͪͫ ͜ ͍͙Ύ͍͡Ύ͙ͭ ͔͙ͨͪͦ͋ͣ͡Φ
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˭͔͔͊͋ͨ͘;͔ͤͤΎ͔͔͙͍͋ͨ͘͟ Capistrano
˭͊ͻ͙ͫͭ ͒ͦͫͭͯͨͯ ͒ͦ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͚͜ ͭ͊ ͦ͒ͯ͟

ÇCapistrano ͒ ͍ͦͦ͘͡ΎΊ ͊͘ͻ͙͙͙ͫͭͭ ͒ͦͫͭͯͨ ͒ͦ ͦͤ͟ͺ͎ͯͪ͊͜ͼ͚͜ ͭ͊ ͦ͒ͯ͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ 
͙ͣͤͤ͘͜ͻ ͔͔͍͙ͫͪ͒ͦ΅͊Φ ˸ͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͣͤͤ͘͜͜ ͔͔͍͙ͫͪ͒ͦ΅͊ ͒͡Ύ 
͔͎͋ͪ͊ͤͤ͘͜Ύ ͍ͨ͊ͪͦ͜͡ ͭ͊ ͤ͜΄͙ͻ ͦͤ͟ͺ͔͒ͤ͜ͼ͚͙ͤ͜ͻ ͙͒͊ͤͻΦ

Ç˽͙ͪ͊͒͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͣͤͤ͘͜ͻ ͔͔͍͙ͫͪ͒ͦ΅͊ ͒͡Ύ ͊͘ͻ͙ͫͭͯ ͒ͦͫͭͯͨͯ ͒ͦ 
ͦͤ͟ͺ͎ͯͪ͊͜ͼ͚͜Υ

# ʋ ʬʘʡʣʽ Capfile

set : database_password , ENV['DATABASE_PASSWORD']

# ʋ ʟʘʚʜʘʥʥʽ deploy:setup

run " sudo - u postgres psql - c \ "ALTER USER my_user WITH PASSWORD 
'#{ database_password }' \ ""

Ç̂ ͼΈͦͣͯ ͙ͨͪ͊͒͟͜͡ ͣͤͤ͊͘͜ ͔͔͍͙ͫͪ͒ͦ΅͊ DATABASE_PASSWORD 
͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͒͡Ύ ͔͎͋ͪ͊ͤͤ͘͜Ύ ͨ͊ͪͦ͡Ύ ͙͋͊͘ ͙͒͊ͤͻΦ ˭͊ ͎͒ͦͨͦͣͦͦΌ 
͍͊͒͊ͤͤ͘Ύ deploy:setup ͨ͊ͪͦ͡Έ ͙͋͊͘ ͙͒͊ͤͻ ͊͒͊͘ΊͭΈͫΎ ͒͡Ύ ͙͍ͦͪͫͭͯ͊͟;͊ 
my_user .
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˽͍ͦͪͤ͜ΎͤͤΎ ͘ ͊͡Έ͔͙͍͙ͭͪͤ͊ͭ͊ͣ
ÇCapistrano ςͼ͔ ͙ͦ͒ͤ ͘ ͎͋͊͊ͭΈͦͻ ͔͍ͤͫͭͪͯͣͤͭ͜͜Σ Ύ͟͜ ͣͦ͗ͤ͊ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͍͔͋-͍͊ͫͭͦͫͯͤ͘͟͜Φ ˻ͫΈ 
͔͒Ύ͟͜ ͊͡Έ͔͙͍͙ͭͪͤ͊ͭ Capistrano:
Á Fabric ςͼ͔ ͤ͜΄͙͚ ͨͦͨͯ͡Ύ͙͚ͪͤ ͔ͤͫͭͪͯͣͤͭ͜ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΣ Ύ͙͚͟ 
ͫͻ͙͚ͦ͗ ͤ͊ Capistrano ͘ ͊ ͎͋͊͊ͭΈͣ͊ ͔͙͊ͫͨͭ͊ͣ͟Φ ˻͒ͤ͊͟ Fabric ͣ ͊Ί ͔͒Ύ͟͜ ͟͡Ό;͍ͦ͜ 
͍͒ͣͤͤͦͫͭ͜͜͜Σ ͭ͊͟͜ Ύ͟ ͚͎ͦͦ ͊͟ͼ͔ͤͭ ͤ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͫͼ͔͍ͤ͊ͪ͜͝ Ruby.

Á Jenkins ςͼ͔ ͨ͊ͭ͡ͺͦͪͣ͊ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝Σ Ύ͊͟ ͔ͣͦ͗ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭͫ͟Ύ ͒͡Ύ 
͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͎͋͊͊ͭΈͦͻ ͍͊͒͊ͤ͘ΈΣ ͍͟͡Ό;͊Ό;͙ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΦ Jenkins ͨ ͙͒ͭͪͣͯ͜Ί 
΄͙͙͚ͪͦ͟ ͔ͫͨͭͪ͟ ͪͦ͘΄͙͔ͪͤΈΣ Ύ͟͜ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͒͡Ύ ͊͒͊ͨͭ͊ͼ͜͝ ͚͎ͦͦ ͒ͦ 
͍͊΄͙ͻ ͔͙ͦͤͪͭͤ͟͟ͻ ͔ͨͦͭͪ͋Φ

Á Deployer ςͼ͔ ΅͔ ͙ͦ͒ͤ ͔ͤͫͭͪͯͣͤͭ͜ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͎ͪͦͦͪͭ͊ͤͤ͘ΎΣ Ύ͙͚͟ 
͙ͨ͒ͭͪͣͯ͜Ί ΄͙͙͚ͪͦ͟ ͔ͫͨͭͪ͟ ͺͯͤ͟ͼ͚͜Σ ͍͟͡Ό;͊Ό;͙ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͯ ͔͚͔ͦͤͭͤͪ͊͟ͻΦ 
Deployer ςͼ͔ ͻͦͪͦ΄͙͚ ͍͙͋ͪ͜ ͒͡Ύ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͍͔͋-͍͒ͦ͒͊ͭ͟͜ ͯ ͙ͫ͊͒ͤ͟͡ͻ 
͔͔͍͙ͫͪ͒ͦ΅͊ͻΦ



˨͔ͦͤͼΈ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͭͻͤ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜

țȲȳȨȬȨȿ8 ȷȸȶȼ, ȌȶȸȶȫȰȱȧ,Ȧ,

ȗȸȭȬȴȭȺ8 ȚȭȽȵȶȳȶȫɍɎ DevOPS
ȘȶȯȬɍȳ8 ȒɍȩȭȸȩȭȯȷȭȲȨ
ȋȨȳȻȯɄ8 ǿȵȼȶȸȴȨȾɍȱȵɍ ȺȭȽȵȶȳȶȫɍɎ

͔́ͣ͊ рΦ ˿͙͔ͫͭͣ͊ ͔͚͔͙ͦͤͭͤͪ͊͘͟ͼ͜͝Docker.
˶͔͟ͼ͜Ύ уΦ ˻͍͙ͫͤͦ Docker
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˶͔͟ͼ͚ͤ͜͜ ͙ͨͭ͊ͤͤΎ

Ç˸͔ͭ͊ ͔͟͡ͼ͜͝

Ç˻͍͙ͫͤͦ ͙ͪͦ͋ͦͭ ͍Docker˶ ͔͟ͼ͚ͤ͜͜ ͙ͨͭ͊ͤͤΎ
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˸͔ͭ͊ ͔͟͡ͼ͜͝

Ç˾͎ͦ͘͡Ύ͙ͤͯͭ ͙ͨͪͤͼ͙͙ͨ ͙ͪͦ͋ͦͭ ͘ ͔͚͔͙ͦͤͭͤͪ͊ͣ͟ 
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˴͔͚͔͙ͦͤͭͤͪΦΦΦ
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͔̋ ͪ͊͘ ͨͪͦ namespaces

ÇUser Namespaces ς͒ ͍ͦͦ͘͡ΎΊ ͍ͨͦϥΎ͙͊ͭ͘ ͨͪͦͼ͔ͫ ͘ ͤ͜΄͙ͣ 
ͤ͊͋ͦͪͦͣ user id

ÇMount namespaces -͍͒ͦͦ͘͡ΎΊ ͔͍͙ͪͯ͊ͭ͟ ͭͦ;͙͊ͣ͟ ͍ͣͦͤͭͯ͊ͤͤΎ

ÇPID Namespaces -ͦ͘͜͡ΌΊ ID ͨ ͪͦͼ͔͍ͫ͜ ͯ ͙͔ͫͫͭͣ͜

ÇNetwork namespaces -ͦ͘͜͡ΌΊ ͔͙ͪͫͯͪͫΣ ͍ͨͦϥΎ͊ͤ͘͜ ͘ ͔͔͔ͣͪ͗Ό

ÇUnix Timesharing System NS ς͒ ͍ͦͦ͘͡ΎΊ ͔͔͍͙ͨͪͤ͊͘;͙͊ͭ;͊ͫ ͭ͊ 
ͣ͜ϥΎ ͻͦͫͭ͊

Çcgroupnamespace ς͜ ͦ͘͡Ύͼ͜Ύ ͔͍ͪͫͯͪͫ͜
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ˢ ΅ͦ Ύ͟΅ͦΧ

Χ ͍͘ Ύ͙ͭ ͺ͚͙͊͡Σ ͍͙ͣͦͤͭͯ͊ͭ͘ ͝ͻ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ƴƻǳƴǘ 
ƴǎ ͭ͊ ͙͙͊ͨͯͫͭͭ͘ ͯ ͍͊ͫͤͦͣͯ͡ ǇƛŘ Σ ǳǎŜǊΣ ǳǘǎ ͭ͊ ŎƎǊƻǳǇǎ 
ns?

ˤͭ͊͜ΌΗ ˸͙ ͍͙͚ͤ͊΄͙͡ ͔͒ͦͪ͟ J

ό ͜ ͎͋͊͊ͭͦ ͤ͜΄͙ͻ ͙͔ͫͫͭͣ ͔͔͚͔͙ͦͤͭͤͪ͊͘͟ͼ͜͝ύ
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˭͍ϥΎͦ͘͟ ͘͜ ͍ͪͭͯ͊͊͘͜͜͡ͼ͜ΊΌ

Ç
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˩͍ͦ͡Όͼ͜Ύ ͔͚͔͙ͦͤͭͤͪ͊͘͟ͼ͜͝

oUnix, 1971

ochroot, 1982

o[ƛƴǳȄΣ мт ͍͔͔ͪͫͤΎ мффм

oFreeBSD JailΣ нллоΣ ΅͔ ͔ͤͣ͊Ί ͦͤͭͪͦ͟͡Ό ͔͍ͪͫͯͪͫ͜

oOpenVZΣ нллрΣ ͦͣͨ͊ͤ͟͜Ύ tŀǊŀƭƭŜƭǎΣ ͔͊ͪͦ͒͗ͤͤ͘Ύ ŎƎǊƻǳǇǎ

oCGroupsΣ нллсΣ ͪ͊ͤ͜΄͔ ά ǇǊƻŎŜǎǎ ŎƻƴǘŀƛƴŜǊǎέ Σ ͦͣͨ͊ͤ͟͜Ύ DƻƻƎƭŜ

oLXCΣ нллуΣ ͨͤ͘͜͜΄͔ LXC/LXD ͫ ͙ͭ͊͡ ͙͍͙ͨ͒ͭͪͣͯ͊ͭ͜ /ŀƴƻƴƛŎŀƭ

oDockerΣ нл ͔͔͋ͪͤ͘Ύ нлмоΣ tȅ/ƻƴ Σ ͦͣͨ͊ͤ͟͜Ύ Řƻǘ/ƭƻǳŘ



324

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

OpenVZ
Ç˿͍͙ͭͦͪͦ͡ ͦͤ͟ͼ͔ͨͼ͜Ό ±t{ 
ͭ͊ ±9 όǾƛǊǘǳŀƭ ŜƴǾύ

Ç˿͊͒͊͟͡ΊͭΈͫΎ ͘ 
͙ͣͦ͒ͺ͍͎ͦ͊ͤͦͦ͜͟ Ύ͒ͪ͊ 
[ƛƴǳȄ ͜ ͙͍ͦͪͫͭͯ͊͟ͼΈ͙͟ͻ 
͙ͯͭͭ͜͡

Ç̐ ͍͋͊ͦͦ͘Ό ͨ͊ͭ͡ͺͦͪͣͦΌ 
͒͡Ύ ±ƛǊǘǳƻȊȊƻ ς
ͨͪͦͨͪ͜Ί͎ͭ͊ͪͤͦͦ ͨͪͦ͒ͯͭͯ͟ 
Parallels, Inc.

Ç̐ ŎƘŜŎƪǇƻƛƴǘ ͭ͊ ͎ͣͪ͊͜ͼ͜͝
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LXC/LXD
ÇLXC ςLinux Containers -͔͔͙ͨͦͨͪ͒ͤ͟ 

docker
ÇLXD ςͤ ͍͊͒͋ͯ͒ͦ͊ ͤ͊͒ [·/Σ ͔͒ͣͦͤ ͒͡Ύ 
͔͍ͪͯ͊ͤͤ͟Ύ

Ç˸͙ͫͭͭ͜Έ ͯ ͫͦ͋͜ ͙͔ͫͫͭͣͯ ͤ͜͜ͼ͊͊͘͜͜͡ͼ͜͝Σ ͭ͊ ͤ͜Φ
Ç̒͟΅ͦ ͨͦͭͪ͋ͤͦ͜ ͊ͨ͘ͻ͙͊ͭ ƭŜƎŀŎȅ-ͪ͜΄͔ͤͤΎ 
͍ ͔͚͔ͦͤͭͤͪ͟

Ç̒͟΅ͦ ͨͦͭͪ͋ͤͦ͜ ͙͙͊ͨͯͫͭͭ͘ ΅ͦͫΈ ͔͒ͯ͗ ͔ͤ 
͙͍͔ͭͨͦ

Ç˹͙ͤ͜ ͍ͤ͊ͭ͜Έ ͋͜͡Έ΄ ͎ͤͯ;͙͚͟Σ ͤ͗͜ 5ƻŎƪŜǊ
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Docker
Ç ˽˭ ͒͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͜͝ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͭ͊ ͔͍ͪͯ͊ͤͤ͟Ύ 
͎͙ͨͪͦͪ͊ͣ͊ͣ ͍ ͔͔͍͙ͫͪ͒ͦ΅͊ͻ ͘ ͙ͨ͒ͭͪͣͦ͜͟Ό 
͔͚͔͙ͦͤͭͤͪ͊͘͟ͼ͜͝

Ç ˨͍ͦͦ͘͡ΎΊ ζ͍͙ͯͨ͊ͯ͊ͭ͟η ͊ͫͭͦͫͯͤͦ͘͟ ͘ ͯͫͣ͜ ͚͎ͦͦ 
ͦͭͦ;͔ͤͤΎͣ ͭ͊ ͔͊͗ͤͦͫͭ͘͡Ύ͙ͣ ͯ ͔͚͔ͦͤͭͤͪ͟

Ç ˽͔ͪ΄͊ ͍͔ͪͫ͜Ύ ͍͋͊ͯ͊͊ͫ͘͡Ύ ͤ͊ [·/ ͭ͊ !ǳŦǎ
Ç ˭ нлмр ͪͦͯ͟ ͨͦ;͍͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍͊ͫͤͯ͡ 
͔͋͋ͦͭͯ͜͜͟͡Σ ΅ͦ ͎͊͋ͫͭͪ͊ͯΊ ͍ͪͭͯ͊͊͘͜͜͡ͼ͚ͤ͜͜ 
͙͍ͣͦ͗ͦͫͭ͜͡ Ύ͒ͪ͊ [ƛƴǳȄ - libcontainer
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͔́ͻ͎ͤͦͦ͜͡Ύ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ 
͔͍͙ͤͨͪ͊͡ΈͤͦΣ Ύ͟΅ͦ ͍͙Χ
Ç ͨ͊ͯ͟Ί͔ͭ ͍͔͔͙ͫͪ͒ͤͯ ŘƻŎƪŜǊ-͔͚͔ͦͤͭͤͪ͊͟ 
͋͜͡Έ΄͔ ͦ͒ͤ͜Ί͝ ͎͙ͨͪͦͪ͊ͣ ͊͋ͦ ͙͙͊ͨͯͫͭ͘͡ 
͟͜͡Έ͊͟ ͔͔͙ͤ͊͗ͤ͘͡ͻ ͨͪͦͼ͔͍ͫ͜

Ç ͍͙͔ͫͭ͊ͭ ͍͔͔͙ͫͪ͒ͤͯ ŘƻŎƪŜǊ-͔͚͔ͦͤͭͤͪ͊͟ 
ǎȅǎǘŜƳŘ ͊͋ͦ ƛƴƛǘ

Ç ͣͤ͘͜ΌΊ͔ͭ ͫͻ͔ͣͯ ͫ͊͒͊ͤͤ͟͡Ύ ͎͍ͦ͜͡ ͔͔͙ͯͫͪ͒ͤ͜ 
docker-͔͚͔ͦͤͭͤͪ͊͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ 
ƧƻǳǊƴŀƭŘ ͊͋ͦ ǊǎȅǎƭƻƎ

Ç ͙ͤ͊ͦͨ͟;ͯΊ͔ͭ ͙ͣͤ͘͜ ͍͔͔͙ͫͪ͒ͤ͜ ŘƻŎƪŜǊ-
͔͚͔ͦͤͭͤͪ͊͟



328

˨͙ͫͼ͙ͨͤ͊͜͡Υ ͔́ͻ͎ͤͦͦ͜͡͝ DevOPS ̂͊͒͊͟͡;Υ ͨͪͦͺΦ ˨͎͙͚ͦͪͦ ̒Φ̑Φ˨͊ͭ͊Υ му ͫ͜;ͤΎ нлнп ͪΦ

Libvirt -ͤ͊͋ͪ͜ ͔͍ͤͫͭͪͯͣͤͭ͜͜ ͒͡Ύ 
͔͍ͪͯ͊ͤͤ͟Ύ ͍ͪͭͯ͊͊͘͜͜͡ͼ͜ΊΌ
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OCI - Open Container Initiative
Ç Open Container Initiative (OCI) ςͼ͔ ͔ͨͪͦͭ͟ [ƛƴǳȄ 
CƻǳƴŘŀǘƛƻƴΣ ͍͙͚͊ͫͤͦ͊ͤ͘ нлмр ͪͦͯ͟ ͦͣͨ͊ͤ͟͜ΊΌ 5ƻŎƪŜǊΣ 
LƴŎΣ ͔ͣͭͦΌ Ύ͎ͦͦ͟ Ί ͪͦͪͦ͋͊͘͟ ͍ͫͭ͊ͤ͒͊ͪͭ͜ 
͔͚͔͙ͦͤͭͤͪ͊͘͟ͼ͜͝

Ç ˹͔ ͙ͨͯͭ͊ͭ͡ ͘ Container Runtime Interface (CRI) ,
͍͙ͤ͊͘;͊Ί !tL ͣ͗͜ YǳōŜǊƴŜǘŜǎ ͭ͊ /ƻƴǘŀƛƴŜǊ wǳƴǘƛƳŜ ό 
͔͔͍͙ͫͪ͒ͦ΅͔ͣ ͍͙ͦͤ͊ͤͤ͟Ύ ͔͚͔͍ͦͤͭͤͪ͟͜ύ

https://opencontainers.org/
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Docker? containerd? runc?

Ç̆ͦͪͦ΄͊ ͫͭ͊ͭͭΎ ͤ͊ ͔ͭͣͯ
Ç˭ 5ƻŎƪŜǊ ͍͙͙͙͒͜͡͡ ͔͙͚ͦͪͣ͟ ͔ͨͪͦͭ͟ 

containerd ς͒ ͔ͣͦͤΣ Ύ͙͚͟ ͍ͯͨͪ͊͡ΎΊ 
͔͚͔͙ͦͤͭͤͪ͊ͣ͟Σ ͙ͦ͋ͪ͊͊ͣ͘ ͭͦ΅ͦΦ

Ç5ƻŎƪŜǊ ͔͔ͭͨͪ Ί ͦͤͫͦ͟͡ΈͤͦΌ ͙ͯͭͭͦ͜͡Ό ͭ͊ D¦L 
͒ͦ ŎƻƴǘŀƛƴŜǊŘ

ÇŎƻƴǘŀƛƴŜǊŘ ͨͪ͊ͼΌΊ ͘ ͔͔͍͙ͫͪ͒ͦ΅͔ͣ 
͍͙ͦͤ͊ͤͤ͟Ύ ͔͚͔͍ͦͤͭͤͪ͟͜Σ ͔ͭ͊ͦͤͤ͊͡ 
͔ͪ͊͊͘͜͡ͼ͜Ύ - runc

https://habr.com/ru/company/domclick/blog/566224/
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Podman , Buildah , CRI-O

ÇPodman-͔͔͔͋ͨͦͫͪ͒ͤ͘Ύ ͍͊͘Ίͣͦ͒͜Ύ ͘ ͔͚͔͙ͦͤͭͤͪ͊ͣ͟ ͭ͊ 
ͫͻ͍͙ͦ΅͔ͣ ͍ͦ͋ͪ͊͘͜ ;͔͔ͪ͘ ͨͪͦͼ͔ͫ Ǌǳƴ/
ÇBuildahτ͙͋ͪ͊ͤͤ͘Ύ ͭ͊ ͍͔͊͊ͤͭ͊͗ͤͤ͘Ύ ͒ͦ ͔ͪΊͫͭͪͯ ͍ͦ͋ͪ͊͘͜
ÇCRI-Oτ͔͔͍͙ͫͪ͒ͦ΅͔ ͒͡Ύ ͙͔ͫͫͭͣ ͔ͦͪͫͭͪ͊͟ͼ͜͝ ͔͚͔͍ͦͤͭͤͪ͟͜ Φ 
́ͦ͋ͭͦΣ ͨͦ ͫͯͭ͜ ͊ͣͤ͊͘͜ 5ƻŎƪŜǊ ͒͡Ύ YǳōŜǊƴŜǘŜǎ
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͔͎́ͪͣͤͦͦ͜͜͡Ύ 5ƻŎƪŜǊ
Ç˻͋ͪ͊͘ όƛƳŀƎŜύ ς́ ͊͋ͦͤ͡ ͒͡Ύ ͍͔ͫͭͦͪͤͤΎ ͔͚͔͍ͦͤͭͤͪ͟͜
Ḉ͔͎ ͦ͋ͪ͊ͯ͘ όǘŀƎύ ς͜ ͔͙͒ͤͭͺ͊ͭͦͪ͜͟Σ Ύ͙͚͟ ͙ͦͨͫͯΊ ͫͭ͊ͤ ͦ͋ͪ͊ͯ͘
Ç˴͔͚͔ͦͤͭͤͪ όŎƻƴǘŀƛƴŜǊύ ς͘ ͊ͨͯ΅͔͙͚ͤ ͤͫͭ͊ͤͫ͜ ͔͒ͦͪ͟ ͦ͋ͪ͊ͯ͘
Ḉͦͣ όǾƻƭǳƳŜύ ςͨ ͔͙͔͔ͪͫͫͭͤͭͤ ͣͫ͜ͼ͔ ͒͡Ύ ͔͎͋ͪ͊ͤͤ͘͜Ύ ͙͒͊ͤͻ ͯ 
͔͚͔ͦͤͭͤͪ͟͜
Ç˾͔Ίͫͭͪκ͔͙͚ͪͨͦͭͦͪ͘͜ ͍ͦ͋ͪ͊͘͜ όǊŜƎƛǎǘǊȅύ ςͻ͔ͣ͊ͪͤ ͫͻ͍͙ͦ΅͔ 
͍ͦ͋ͪ͊͘͜
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5ƻŎƪŜǊ ͦ͋ͪ͊͘ 
ό͔ͨͪͨ͊ͪͯΊͣͦ ōǳǎȅōƻȄ ύ

˻͋ͪ͊͘ ςͼ͔ ͊ͪͻ͍͜ ͘͜ ͺ͚͙͊͊ͣ͡Φ ˢͪͻ͍͜ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘͜Υ
Ç ͺ͚͊ͯ͡ ͘ ͔͙͙ͣͭ͊͒͊ͤͣ ƳŀƴƛŦŜǎǘΦƧǎƻƴ
Ç ͦͤ͟ͺ͎͊͜Σ ΅ͦ ͜ Ύ͟ ͙͊ͨͯͫ͊ͭ͘͟ ό͍͎͙͚͒ͦ ͻ͔΄ΦƧǎƻƴύ
Ç ͜ ΄͍͊ͪ͜ όͨ͊ͨͦ;͊͟ ͘ ͻ͔΄ͦͣύΣ ΄͊ͪ ͙ͣͫͭͭ͜Έ ͯͫ͜ ͔ͣͤͤ͘͜͜ 
ͺ͚͙͊͡Φ ͍̊͊ͪ͜ ͔ͣͦ͗ ͙͋ͯͭ ͎͋͊͊ͭͦΣ ͔ͨͪ΄͙͚ ΄͊ͪ 
͙ͣͫͭͭ͜Έ ͯͫ͜ ͍͋͊ͦ͘͜ ͺ͚͙͊͡ ͔ͦͨͪ͊ͼ͚ͤͦ͜͝ ͙͔͙ͫͫͭͣ
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OverlayFS
Ç Union mount -ͼ͔ ͙ͭͨ ͺ͚͍͊ͦͦ͡͝ ͙͔͙ͫͫͭͣΣ Ύ͊͟ ͍ͫͭͦͪΌΊ 
͜͡Ό͘͜Ό ͙ͭͭ͘͡Ύ ͍ͣͫͭͯ͜ ͔͒͟͜͡Έͦ͟ͻ ͎͍͊ͭ͊ͦ͟͜͡ ͍ ͙ͦ͒ͤ ͔͋͘ ͙ͣͤ͘͜ 
͍͙ͻ͙͒ͤ͜ͻ όͺ͙͘͜;͙ͤͻύ ͙͒͊ͤͻ ͍ ͙͎ͦͪͤ͊͜͡Έ͙ͤͻ ͔͔͒͗ͪ͊͡ͻ

Ç OverlayFS -͍͟͡Ό;͔ͤ͊ ͍ Ύ͒ͪͦ [ƛƴǳȄ ͘ ͍͔ͪͫ͜͝ оΦму όнс ͍͗ͦͭͤΎ 
2014), ͅ ͚͍͊ͦ͊͡ ͙͔ͫͫͭͣ͊Σ ΅ͦ ͍͙͙͍ͦͪͫͭͦͯ͟Ί ͔͒ͺ͙͚ͦͭͤ͡ 
͚͍͔͒ͪ͊ͪ 5ƻŎƪŜǊ overlay2

Ç ˭͍͊͒Ύ͙͟ ͦ͋ϥΊ͚͒ͤ͊ͤ͜ ͺ͚͍͚͊ͦ͜͡ ͙͔ͫͫͭͣ͜Σ ͍ 5ƻŎƪŜǊ ͨͦͭͪ͋ͤͦ͜ 
͍͙͙ͫͭͦͪͭ ͙͡΄͔ ͙ͦ͒ͤ ΄͊ͪ ͍͔ͨͦͪͻ ͦ͋ͪ͊ͯ͘Σ ͊ ͔ͪ΄ͭ͊ ͚͎ͦͦ 
;͙͙͊ͫͭͤ ͔ͣͦ͗ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭͫ͟Ύ ͍ͫͣ͊͜ ͔͚͔͙ͦͤͭͤͪ͊ͣ͟
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˨͙͍͙ͣͦͫΎ ͍͒ͣͤͤͦͫͭ͜͜͜ ͍͒͜ ͦ͋ͪ͊ͯ͘
Ç ̒͟ ͭ͜͡Έ͙͟ ͙ͣ ͍͔͔ͤͫͣͦ ͙ͣͤ͘͜ ͒ͦ 
ͨͪ͊ͼΌΌ;͎ͦͦ ͔͚͔ͦͤͭͤͪ͊͟ ςͣ ͙ 
͒ͦ͒͊ͣͦ ͍͙͚ͤͦ ΄͊ͪ ͣͤ͘͜ ͒ͦ ͍͎͋͊ͦͦͦ͘ 
ͦ͋ͪ͊ͯ͘Σ ͘ Ύ͎ͦͦ͟ ͚͎ͦͦ ͙͙͊ͨͯͫͭ͘͡Φ

Ç ˽͙͍͙ͦ͒ͣͦͫΎ ͔͔ͨͪ͜͟͡ ͣͤ͘͜Υ 
docker diff < container_id_or_name >
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5ƻŎƪŜǊ ͦ͋ͪ͊͘ ͭ͊ ǊŜƎƛǎǘǊȅ
˻͋ͪ͊͘ ͣͦ͗ͤ͊ ͜ ͨͦͭͪ͋ͤͦ͜ ͊͟;͙͊ͭ ͘ ˱͔͔ͤͭͪͤͭͯΦ ˨͡Ύ 
͍͔͊͊ͤͭ͊͗ͤͤ͘Ύ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͦͣ͊ͤ͒͊͟ ŘƻŎƪŜǊ Ǉǳƭƭ ғ ͣ͜ϥΎ 
ͦ͋ͪ͊ͯ͘ Ҕ

˭͍͙͊͘;͚͊ ͦ͋ͪ͊͘ ͣ͊Ί ͍ͤ͊ͯ͘ ͯ ͤ͊ͫͭͯͨͤͦͣͯ ͺͦͪͣ͊ͭ͜Υ 
ғǊŜƎƛǎǘǊȅҔκғ ͣ͜ϥΎ ҔΥғǘŀƎҔ 
˹͙͊ͨͪ͊͒͟͡Υ quay.io / coreos /etcd:v3.5.4 
ˢ͔͡ ͣͦ͗ͤ͊ ͙͙ͪͦ͋ͭ͘ ͜ docker pull nginxΣ ͼ͔ ͔ͭ͗ ͔ͫ͊ͣΣ ΅ͦ 
docker pull registry.hub.docker.com /library/ nginx:latest

hub.docker.com -ͼ͔ ͙͚ͫͭ͊ͤ͒͊ͪͭͤ ͔͙͚ͪͨͦͭͦͪ͘͜ ͒͡Ύ ͍ͫ͜ͻ 
͍ͦ͋ͪ͊͘͜
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Docker push
Ç ˿͍͚͜ ͦ͋ͪ͊͘ ͣͦ͗ͤ͊ ͍͙͙͊͊ͤͭ͊͗ͭ͘ ͤ͊͊͒͘ ͒ͦ ˱͔͔ͤͭͪͤͭͯ

docker push < image_name_or_id >
Ç ˽͔͔ͦͨͪ͒ͤΈͦ ͦ͋ͪ͊͘ ͣͦ͗ͤ͊ ͔͔͔͎͙ͨͪͭ͊ͭ ͊͘ ͎͒ͦͨͦͣͦͦΌΥ 

docker image tag <old> <new>
Ç ˿͍͙͙ͭͦͪͭ ͍͚ͫ͜ ͦ͋ͪ͊͘ ͣͦ͗ͤ͊ ͊͋ͦ ͙͋ͪ͊ͤͤ͘ΎͣΣ 
͊͋ͦ ͨͪΎͣͦ ͘ ͨͪ͊ͼΌΌ;͎ͦͦ ͔͚͔ͦͤͭͤͪ͊͟Υ 
docker container commit < container_id > < 
new_image_name >

Ç ˴͙ͯ͒Κ 
hub.docker.com , local docker registry, gitlab -registry, 
ƴŜȄǳǎΣ Χ
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˭͊ͨͯͫ͟ ͔͚͔ͦͤͭͤͪ͊͟ ͘͜ ͦ͋ͪ͊ͯ͘

docker image ls
docker run -it busybox sh
Ç -it -͙ͨͪ͊ͨͦͪΣ ΅ͦ ͍͟͡Ό;͊ΌͭΈ 
͔͔͍͔ͨͪͤ͊ͨͪ͊ͤͤ͡Ύ ǎǘŘƛƴ ͜ 
͔͍ͨͫ͒ͦ ǘǘȅΣ ͍͒ͦͦ͘͡ΎΌͭΈ 
ͨͪ͊ͼΌ͍͙͊ͭ ͘ ͔͚͔ͦͤͭͤͪͦͣ͟ ͍ 
͔͙͍ͤͭͪ͊ͭͤͦͣͯ͜͟ ͔͙ͪ͗ͣ͜

Ç busybox ς͜ ͣϥΎ ͦ͋ͪ͊ͯ͘
Ç sh ς͟ ͦͣ͊ͤ͒͊ ͒͡Ύ ͊ͨͯͫͯ͘͟ ͯ 
͔͚͔ͦͤͭͤͪ͟͜


