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ɸʥʥʦʪʘʮʠʷ: ʘʨʭʠʪʝʢʪʫʨʘ ʤʠʢʨʦʩʝʨʚʠʩʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʙʣʘʛʦʜʘʨʷ ʤʥʦʞʝʩʪʚʫ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʦʥʘ ʧʨʝʜʣʘʛʘʝʪ: ʤʦʜʫʣʴʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʠʟʦʣʷʮʠʷ ʦʪʢʘʟʦʚ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʟʘʚʠʩʠʤʦʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩʝʨʚʠʩʦʚ. ʆʜʥʘʢʦ ʵʪʦʪ ʩʪʠʣʴ ʘʨʭʠʪʝʢʪʫʨʳ ʥʝ ʣʠʰʝʥ ʩʚʦʠʭ 

ʩʣʦʞʥʦʩʪʝʡ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʦʙʨʘʪʥʦʡ ʠ ʧʨʷʤʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʧʨʠ ʨʘʟʚʠʪʠʠ ʩʝʨʚʠʩʦʚ. 

ɺ ʵʢʦʩʠʩʪʝʤʝ ʤʠʢʨʦʩʝʨʚʠʩʦʚ ʦʜʥʠ ʩʝʨʚʠʩʳ ʯʘʩʪʦ ʜʦʣʞʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʨʘʟʥʳʤʠ ʚʝʨʩʠʷʤʠ 

ʜʨʫʛʠʭ ʩʝʨʚʠʩʦʚ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚʘʰʝʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʜʜʝʨʞʘʥʠʝ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʤʝʞʜʫ 

ʨʘʟʥʳʤʠ ʚʝʨʩʠʷʤʠ ʤʦʞʝʪ ʩʪʘʪʴ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʩʪʨʘʪʝʛʠʠ ʠ 

ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʠ ʧʨʷʤʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ 

ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʛʣʘʜʢʠʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʙʝʟ ʧʨʦʩʪʦʝʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʠʪʝʢʪʫʨʘ, ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʰʘʙʣʦʥʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʙʨʘʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʧʨʷʤʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ. 
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Abstract: microservices architecture is becoming increasingly popular due to the many advantages it offers: 

modularity, scalability, fault isolation and the ability to independently deploy services. However, this style of 

architecture is not without its difficulties. One of the most important tasks is to support backward and forward 

compatibility in the development of services. 

In an ecosystem of microservices, some services often have to interact with different versions of other services. 

As your application grows and develops, maintaining compatibility between different versions can become a 

challenge. In this article, we will look at strategies and best practices for backward and forward compatibility, 

which will ensure smooth interaction and smooth deployments without downtime. 
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ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ 

ʆʙʨʘʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʥʦʚʳʝ ʚʝʨʩʠʠ ʩʝʨʚʠʩʘ ʩʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ 

ʩʪʘʨʳʤʠ ʚʝʨʩʠʷʤʠ. ʕʪʦ ʜʠʟʘʡʥ, ʩʦʚʤʝʩʪʠʤʳʡ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʚʝʨʩʠʷʤʠ ʩʘʤʦʛʦ ʩʝʙʷ. ɺ ʩʠʩʪʝʤʝ ʩ 

ʦʙʨʘʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʢʣʠʝʥʪʳ, ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʪʘʨʦʡ ʚʝʨʩʠʝʡ, ʚʩʝ ʝʱʝ ʙʫʜʫʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʦʨʨʝʢʪʥʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʥʦʚʦʡ ʚʝʨʩʠʝʡ. 

ʇʨʷʤʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʭʦʜʥʳʝ 

ʜʘʥʥʳʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʙʫʜʫʱʝʡ ʚʝʨʩʠʠ ʩʘʤʦʡ ʩʝʙʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʘʨʳʡ ʩʝʨʚʠʩ ʚʩʝ ʝʱʝ 

ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʦʚʳʤ. 

ʇʦʜʜʝʨʞʘʥʠʝ ʵʪʠʭ ʩʦʚʤʝʩʪʠʤʦʩʪʝʡ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʚ ʩʨʝʜʝ ʤʠʢʨʦʩʝʨʚʠʩʦʚ. ʈʘʟʥʳʝ ʢʦʤʘʥʜʳ, 

ʨʘʙʦʪʘʶʱʠʝ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʤʦʛʫʪ ʥʝʟʘʚʠʩʠʤʦ ʨʘʟʚʝʨʪʳʚʘʪʴ ʩʚʦʠ ʩʝʨʚʠʩʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʤʝʰʝʥʠʶ ʘʢʪʠʚʥʳʭ ʚʝʨʩʠʡ ʩʝʨʚʠʩʦʚ ʚ ʣʶʙʦʡ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʇʨʠʤʝʨʳ ʠʟʚʝʩʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʄʥʦʛʠʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʙʦʣʴʰʠʤ ʬʦʢʫʩʦʤ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʦʙʨʘʪʥʦʡ 

ʠʣʠ ʧʨʷʤʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. ʅʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ: 

1. HTML : HTML - ʵʪʦ ʷʨʢʠʡ ʧʨʠʤʝʨ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʫʜʝʣʷʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʪʥʦʡ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ. ʅʦʚʳʝ ʚʝʨʩʠʠ HTML, ʪʘʢʠʝ ʢʘʢ HTML5, ʚʚʝʣʠ ʥʦʚʳʝ ʪʝʛʠ ʠ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʥʝ 

ʥʘʨʫʰʘʶʪ ʨʘʙʦʪʫ ʩʪʘʨʳʭ ʙʨʘʫʟʝʨʦʚ. ɹʨʘʫʟʝʨʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʥʠʤʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ HTML-ʪʝʛ, ʧʨʦʩʪʦ 

ʠʛʥʦʨʠʨʫʶʪ ʝʛʦ ʠ ʧʝʨʝʭʦʜʷʪ ʢ ʩʣʝʜʫʶʱʝʤʫ ʪʝʛʫ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʚʝʙ-ʩʪʨʘʥʠʮʳ. 
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2. SQL: SQL, ʷʟʳʢ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʦʩʪʘʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʨʘʪʥʦ 

ʩʦʚʤʝʩʪʠʤʳʤ ʚʦ ʚʩʝʭ ʝʛʦ ʚʝʨʩʠʷʭ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳ ʤʦʞʝʪʝ ʟʘʧʫʩʪʠʪʴ SQL-ʟʘʧʨʦʩ, ʥʘʧʠʩʘʥʥʳʡ 30 

ʣʝʪ ʥʘʟʘʜ, ʠ ʦʥ ʚʩʝ ʝʱʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ SQL-ʙʘʟʘʭ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʢʘʞʜʘʷ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ) ʤʦʞʝʪ ʠʤʝʪʴ ʩʚʦʡ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʜʠʘʣʝʢʪ SQL ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ. 

3. JavaScript/ECMAScript: ʉʧʝʮʠʬʠʢʘʮʠʷ ECMAScript, ʢʦʪʦʨʫʶ ʨʝʘʣʠʟʫʝʪ JavaScript, ʚʠʜʝʣʘ 

ʤʥʦʞʝʩʪʚʦ ʦʙʥʦʚʣʝʥʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ, ʜʦʙʘʚʣʷʷ ʬʫʥʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʩʪʨʝʣʦʯʥʳʝ ʬʫʥʢʮʠʠ, 

ʧʨʦʤʠʩʳ, async/await ʠ ʜʨʫʛʠʝ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʙʳʪʴ ʦʙʨʘʪʥʦ ʩʦʚʤʝʩʪʠʤʳʤʠ ʠ ʥʝ 

ʥʘʨʫʰʘʪʴ ʨʘʙʦʪʫ ʚʝʙ-ʩʘʡʪʦʚ. ʉʪʘʨʳʡ ʢʦʜ JavaScript ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʙʨʘʫʟʝʨʘʭ, ʘ ʥʦʚʳʝ 

ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʠʛʥʦʨʠʨʦʚʘʪʴʩʷ ʠʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʙʳʯʥʳʝ ʦʙʲʝʢʪʳ ʚ ʩʪʘʨʳʭ ʙʨʘʫʟʝʨʘʭ, ʢʦʪʦʨʳʝ 

ʠʭ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪ. 

4. Docker: Docker, ʧʦʧʫʣʷʨʥʘʷ ʧʣʘʪʬʦʨʤʘ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʙʨʘʪʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʚ 

ʩʚʦʝʤ ʠʥʩʪʨʫʤʝʥʪʝ Docker Compose. ʅʦʚʳʝ ʚʝʨʩʠʠ Docker Compose ʩʦʚʤʝʩʪʠʤʳ ʩ ʧʨʝʜʳʜʫʱʠʤʠ 

ʚʝʨʩʠʷʤʠ ʬʦʨʤʘʪʘ ʬʘʡʣʘ Docker Compose, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʪʘʨʳʤ ʬʘʡʣʘʤ ʨʘʙʦʪʘʪʴ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. 

5. RESTful API: RESTful API ʯʘʩʪʦ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʦʙʨʘʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. ʀʟʤʝʥʝʥʠʷ ʠ 

ʫʣʫʯʰʝʥʠʷ API ʧʨʦʠʟʚʦʜʷʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʩʪʘʨʳʝ ʢʣʠʝʥʪʳ ʚʩʝ ʝʱʝ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 

ʢʦʨʨʝʢʪʥʦ. 

ʇʨʷʤʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩʣʦʞʥʝʝ ʜʦʩʪʠʯʴ ʠʟ-ʟʘ ʥʝʠʟʚʝʩʪʥʦʩʪʠ ʦ ʙʫʜʫʱʠʭ ʚʝʨʩʠʷʭ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ 

ʬʦʨʤʘʪʳ, ʪʘʢʠʝ ʢʘʢ XML  ʠ JSON, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʦʙʣʘʜʘʶʪ ʧʨʷʤʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ. ʄʦʞʥʦ 

ʜʦʙʘʚʠʪʴ ʥʦʚʳʝ ʧʦʣʷ ʚ ʩʦʦʙʱʝʥʠʝ XML ʠʣʠ JSON, ʠ ʝʩʣʠ ʧʨʠʣʦʞʝʥʠʷ, ʯʠʪʘʶʱʠʝ ʩʦʦʙʱʝʥʠʝ, ʝʱʝ ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʠʭ - ʦʥʠ ʤʦʛʫʪ ʧʨʦʩʪʦ ʠʛʥʦʨʠʨʦʚʘʪʴ ʥʝʨʘʩʧʦʟʥʘʥʥʳʝ ʧʦʣʷ. 

ɺ ʤʠʨʝ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ - USB - ʵʪʦ ʝʱʝ ʦʜʠʥ ʧʨʠʤʝʨ. ʅʘʧʨʠʤʝʨ, ʧʦʨʪʳ USB 3.0 ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚ USB 2.0, ʘ ʧʦʨʪʳ USB 2.0 ʤʦʛʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʫʩʪʨʦʡʩʪʚʘʤ 

USB 3.0, ʭʦʪʷ ʦʥʠ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʥʘ ʩʢʦʨʦʩʪʠ 2.0. 

ʄʠʢʨʦʩʝʨʚʠʩʳ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʴ 

ʄʠʢʨʦʩʝʨʚʠʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʯʝʨʝʟ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ API, ʭʨʘʥʷʪ ʜʘʥʥʳʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʘʩʠʥʭʨʦʥʥʦ ʯʝʨʝʟ ʩʦʙʳʪʠʷ. ʇʦʜʜʝʨʞʘʥʠʝ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʤʝʞʜʫ ʵʪʠʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ ʠ ʬʦʨʤʘʪʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʦʩʦʙʝʥʥʦ 

ʫʯʠʪʳʚʘʷ ʪʝʤʧ, ʩ ʢʦʪʦʨʳʤ ʵʪʠ ʩʝʨʚʠʩʳ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ. 

ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʘʩʧʝʢʪʘ ʩʝʨʚʠʩʘ: ʝʛʦ ʧʫʙʣʠʯʥʦʛʦ API, ʩʭʝʤʳ ʙʘʟʳ 

ʜʘʥʥʳʭ ʠ ʬʦʨʤʘʪʘ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʦʥ ʧʨʦʠʟʚʦʜʠʪ ʠʣʠ ʧʦʪʨʝʙʣʷʝʪ. ʀʟʤʝʥʝʥʠʷ ʚ ʣʶʙʦʤ ʠʟ ʵʪʠʭ 

ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʘʨʫʰʠʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʜʨʫʛʠʝ ʩʝʨʚʠʩʳ ʠ ʦʙʱʝʝ 

ʟʜʦʨʦʚʴʝ ʧʨʠʣʦʞʝʥʠʷ. 

ʉʪʨʘʪʝʛʠʠ ʜʦʩʪʠʞʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ɺʝʨʩʠʦʥʠʨʦʚʘʥʠʝ API 

ɺʝʨʩʠʦʥʠʨʦʚʘʥʠʝ API - ʵʪʦ ʩʪʨʘʪʝʛʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ API ʩʝʨʚʠʩʘ. ʀʟʤʝʥʝʥʠʷ ʚ API ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ, ʚʢʣʶʯʘʷ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ, 

ʤʦʜʠʬʠʢʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʣʠ ʫʜʘʣʝʥʠʝ ʫʩʪʘʨʝʚʰʠʭ. ʅʝ ʢʘʞʜʦʝ ʠʟʤʝʥʝʥʠʝ ʦʙʨʘʪʥʦ ʩʦʚʤʝʩʪʠʤʦ, 

ʧʦʵʪʦʤʫ ʧʦʜʜʝʨʞʢʘ ʨʘʟʣʠʯʥʳʭ ʚʝʨʩʠʡ API ʧʦʤʦʛʘʝʪ ʫʧʨʘʚʣʷʪʴ ʵʪʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʙʝʟ ʥʘʨʫʰʝʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʝʨʚʠʩʦʚ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʚʝʨʩʠʦʥʠʨʦʚʘʥʠʷ API, ʪʘʢʠʝ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʜʨʝʩʘ (ʧʫʪʠ ʠʣʠ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʥʝʤ), ʟʘʛʦʣʦʚʢʦʚ ʠʣʠ ʩʘʤʠʭ ʜʘʥʥʳʭ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʚʘʤʠ ʤʝʪʦʜʘ, ʮʝʣʴ ʩʦʩʪʦʠʪ 

ʚ ʪʦʤ, ʯʪʦʙʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʣʦ ʩʦʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʝʨʩʠʡ ʚʘʰʠʭ API. ʉʪʘʨʳʝ ʩʝʨʚʠʩʳ ʤʦʛʫʪ 

ʧʨʦʜʦʣʞʘʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʨʳʝ ʚʝʨʩʠʠ API, ʘ ʥʦʚʳʝ ʩʝʨʚʠʩʳ - ʦʙʥʦʚʣʝʥʥʳʝ ʚʝʨʩʠʠ. 
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ʈʠʩ. 1. ɺʝʨʩʠʦʥʠʨʦʚʘʥʠʝ ʤʝʪʦʜʘ API. 

 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʫ ʥʘʩ ʝʩʪʴ ʜʚʝ ʚʝʨʩʠʠ ʤʝʪʦʜʘ "users". ʇʝʨʚʘʷ ʚʝʨʩʠʷ (/v1/users) ʚʦʟʚʨʘʱʘʝʪ ʩʧʠʩʦʢ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʠʭ id ʠ ʠʤʝʥʝʤ. ʇʦʟʞʝ ʤʳ ʨʝʰʠʣʠ ʚʢʣʶʯʠʪʴ ʧʦʯʪʦʚʳʝ ʘʜʨʝʩʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʦʪʚʝʪ, 

ʧʦʵʪʦʤʫ ʤʳ ʩʦʟʜʘʣʠ ʥʦʚʫʶ ʚʝʨʩʠʶ (/v2/users). 

ʂʣʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʝʨʩʠʝʡ 1 API, ʤʦʛʫʪ ʧʨʦʜʦʣʞʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

/v1/users, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʦʚʳʝ ʢʣʠʝʥʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ 

ʚʝʨʩʠʝʡ 2, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ /v2/users. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʤʦʞʝʤ ʨʘʟʚʠʚʘʪʴ ʥʘʰ API, ʥʝ ʥʘʨʫʰʘʷ ʨʘʙʦʪʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʠʝʥʪʦʚ. ɺ ʵʪʦʤ 

ʩʫʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʦʙʨʘʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʮʝʣʴ ʚʝʨʩʠʦʥʠʨʦʚʘʥʠʷ API. 

ʕʚʦʣʶʮʠʷ ʙʘʟʳ ʜʘʥʥʳʭ 

ʊʘʢ ʞʝ ʢʘʢ ʚʘʰʠ API ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ, ʪʘʢ ʙʫʜʫʪ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ ʠ ʩʭʝʤʳ ʚʘʰʝʡ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʆʜʥʘʢʦ ʧʨʷʤʳʝ ʠʟʤʝʥʝʥʠʷ ʩʭʝʤ ʤʦʛʫʪ ʥʘʨʫʰʠʪʴ ʨʘʙʦʪʫ ʚʘʰʠʭ ʩʝʨʚʠʩʦʚ. ʆʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʢ ʨʘʟʚʠʪʠʶ 

ʩʭʝʤʳ ʚʘʰʝʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʦʚʤʝʩʪʠʤʦʩʪʠ - ʵʪʦ ʧʘʪʪʝʨʥ "ʨʘʩʰʠʨʝʥʠʝ/ʩʦʢʨʘʱʝʥʠʝ" 

(expand/contract pattern). 

ʅʘ ʵʪʘʧʝ ʨʘʩʰʠʨʝʥʠʷ ʚʳ ʚʥʦʩʠʪʝ ʠʟʤʝʥʝʥʠʷ, ʦʙʨʘʪʥʦ ʩʦʚʤʝʩʪʠʤʳʝ. ʅʘʧʨʠʤʝʨ, ʚʳ ʤʦʞʝʪʝ ʜʦʙʘʚʠʪʴ 

ʥʦʚʳʡ ʩʪʦʣʙʝʮ ʚ ʪʘʙʣʠʮʫ, ʥʦ ʚʘʰ ʩʫʱʝʩʪʚʫʶʱʠʡ ʢʦʜ ʩʝʨʚʠʩʘ ʝʱʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʵʪʦʪ ʩʪʦʣʙʝʮ. ʇʦʩʣʝ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʫʙʝʞʜʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʨʘʙʦʪʘʝʪ ʢʘʢ ʦʞʠʜʘʣʦʩʴ, ʚʳ ʟʘʪʝʤ ʦʙʥʦʚʣʷʝʪʝ ʩʚʦʠ ʩʝʨʚʠʩʳ, 

ʯʪʦʙʳ ʥʘʯʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʦʛʦ ʩʪʦʣʙʮʘ, ʯʪʦ ʦʪʤʝʯʘʝʪ ʢʦʥʝʮ ʵʪʘʧʘ ʨʘʩʰʠʨʝʥʠʷ. 

ʅʘ ʵʪʘʧʝ ʩʦʢʨʘʱʝʥʠʷ ʚʳ ʫʜʘʣʷʝʪʝ ʫʩʪʘʨʝʚʰʠʝ ʵʣʝʤʝʥʪʳ ʩʭʝʤʳ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʚʘʰʠ ʩʝʨʚʠʩʳ 

ʙʦʣʴʰʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪ. ʀ ʩʥʦʚʘ, ʵʪʦ ʜʝʣʘʝʪʩʷ ʦʙʨʘʪʥʦ ʩʦʚʤʝʩʪʠʤʳʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʝʨʚʠʩʦʚ. 

ɼʣʷ ʧʨʠʤʝʨʘ, ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʣʦʞʝʥʠʝ, ʠʩʧʦʣʴʟʫʶʱʝʝ ʪʘʙʣʠʮʫ `users` ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʜʘʥʥʳʤʠ: 

 

 
ʈʠʩ. 2. ʉʦʟʜʘʥʠʝ ʪʘʙʣʠʮʳ users. 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʘʰʝʤʫ ʧʨʠʣʦʞʝʥʠʶ ʥʫʞʥʦ ʥʘʯʘʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʜʘʪʫ ʩʦʟʜʘʥʠʷ ʢʘʞʜʦʛʦ ʘʢʢʘʫʥʪʘ. 

ɺʳ ʤʦʞʝʪʝ ʜʦʙʘʚʠʪʴ ʧʦʣʝ created_at ʚ ʪʘʙʣʠʮʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ ALTER TABLE: 
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ʈʠʩ. 3. ɼʦʙʘʚʣʝʥʠʝ ʢʦʣʦʥʢʠ ʧʨʦ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʚ ʪʘʙʣʠʮʫ users. 

 

ʀʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ `CURRENT_TIMESTAMP`, ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʪʨʦʢʠ ʚ ʪʘʙʣʠʮʝ 

ʙʫʜʫʪ ʠʤʝʪʴ ʧʦʣʝ `created_at`, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚ ʤʦʤʝʥʪ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʦʨʘ ALTER TABLE. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʚʘʤ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʙʨʘʪʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʜʘʥʥʳʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʭʝʤʘ 

ʚʘʰʝʡ ʙʘʟʳ ʜʘʥʥʳʭ ʨʘʟʚʠʚʘʝʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʥʦʚʳʭ ʬʫʥʢʮʠʡ. 

ʆʜʥʘʢʦ ʧʨʷʤʦʝ ʨʫʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʢ ʚʘʰʝʡ ʨʘʙʦʯʝʡ ʙʘʟʝ ʜʘʥʥʳʭ ʨʠʩʢʦʚʘʥʥʦ. ɹʦʣʝʝ 

ʙʝʟʦʧʘʩʥʳʡ ʠ ʛʨʘʤʦʪʥʳʡ ʧʦʜʭʦʜ - ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪ ʤʠʛʨʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚʘʰʝʡ ʩʭʝʤʳ ʙʘʟʳ ʜʘʥʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʘʤ ʚʝʨʩʠʦʥʠʨʦʚʘʪʴ ʩʭʝʤʫ ʚʘʰʝʡ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʦʪʢʘʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʷ, ʝʩʣʠ ʯʪʦ-ʪʦ ʧʦʰʣʦ ʥʝ ʪʘʢ, ʠ ʧʨʠʤʝʥʷʪʴ ʠʟʤʝʥʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʦʙʨʘʟʦʤ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ ʚʳ ʤʦʛʣʠ ʙʳ ʥʘʧʠʩʘʪʴ ʵʪʫ ʤʠʛʨʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ 

ʥʘʧʦʜʦʙʠʝ Knex.js, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨʦʤ SQL-ʟʘʧʨʦʩʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʤʠʛʨʘʮʠʠ ʩʭʝʤ: 

 

 
ʈʠʩ. 4. ʆʧʠʩʘʥʠʝ ʤʠʛʨʘʮʠʠ ʩʭʝʤʳ ʜʘʥʥʳʭ ñʚʚʝʨʭò ʠ ñʚʥʠʟò. 

 

ʌʫʥʢʮʠʷ up ʜʦʙʘʚʣʷʝʪ ʧʦʣʝ created_at ʚ ʪʘʙʣʠʮʫ users, ʘ ʬʫʥʢʮʠʷ down ʫʜʘʣʷʝʪ ʝʛʦ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʚʘʤ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʪʢʘʪʠʪʴ ʤʠʛʨʘʮʠʶ. 

ʌʦʨʤʘʪʳ ʩʦʦʙʱʝʥʠʡ ʚ Event-Driven ʩʠʩʪʝʤʘʭ 

ɺ Event-Driven ʘʨʭʠʪʝʢʪʫʨʘʭ ʩʝʨʚʠʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʘʩʠʥʭʨʦʥʥʦ ʯʝʨʝʟ ʩʦʙʳʪʠʷ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʩ 

API ʠ ʩʭʝʤʘʤʠ ʙʘʟ ʜʘʥʥʳʭ, ʬʦʨʤʘʪ ʵʪʠʭ ʩʦʙʳʪʠʡ ʜʦʣʞʝʥ ʨʘʟʚʠʚʘʪʴʩʷ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʩʦʚʤʝʩʪʠʤʦʩʪʴ. 

ʆʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ - ʚʝʨʩʠʦʥʠʨʦʚʘʥʠʝ ʩʦʙʳʪʠʡ ʠ ʚʢʣʶʯʝʥʠʝ ʥʦʤʝʨʘ ʚʝʨʩʠʠ ʚ ʤʝʪʘʜʘʥʥʳʝ ʩʦʙʳʪʠʷ. 

ʂʦʛʜʘ ʩʝʨʚʠʩ ʧʦʣʫʯʘʝʪ ʩʦʙʳʪʠʝ, ʦʥ ʧʨʦʚʝʨʷʝʪ ʥʦʤʝʨ ʚʝʨʩʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʦʙʨʘʙʘʪʳʚʘʝʪ 

ʝʛʦ. ʕʪʦʪ ʤʝʪʦʜ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʚʘʰʠ ʩʝʨʚʠʩʳ ʙʳʣʠ ʩʧʦʩʦʙʥʳ ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʝʨʩʠʡ ʩʦʙʳʪʠʡ, 

ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʦʥʠ ʨʘʙʦʪʘʶʪ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʚʝʨʩʠʷʤʠ API. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ ʩ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʦʡ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ. ʄʳ ʧʦʢʘʞʝʤ 

ʙʘʟʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ ʩʦʙʳʪʠʷ ʠ ʪʦ, ʢʘʢ ʦʥʘ ʤʦʞʝʪ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ ʩʦ ʚʨʝʤʝʥʝʤ ʙʝʟ 

ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʠʝʥʪʦʚ. 

ʅʘʯʥʝʤ ʩ ʧʨʦʩʪʦʛʦ ʩʦʙʳʪʠʷ ʦ ʩʦʟʜʘʥʠʠ ʶʟʝʨʘ UserCreated: 
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ʈʠʩ. 5. ʆʧʠʩʘʥʠʝ ʩʦʙʳʪʠʷ ʦ ʩʦʟʜʘʥʠʠ ʶʟʝʨʘ. 

 

ʉʦʙʳʪʠʝ UserCreatedV1 ʩʦʜʝʨʞʠʪ ʙʘʟʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ. ɼʦʧʫʩʪʠʤ, ʪʝʧʝʨʴ ʤʳ ʭʦʪʠʤ 

ʚʢʣʶʯʠʪʴ ʧʦʣʝ createdAt ʚ ʧʦʣʝʟʥʫʶ ʥʘʛʨʫʟʢʫ ʩʦʙʳʪʠʷ. ɺʦʪ ʢʘʢ ʤʳ ʤʦʛʣʠ ʙʳ ʩʜʝʣʘʪʴ ʵʪʦ ʦʙʨʘʪʥʦ 

ʩʦʚʤʝʩʪʠʤʳʤ ʦʙʨʘʟʦʤ: 

 

 
ʈʠʩ. 6. ʅʦʚʘʷ ʚʝʨʩʠʷ ʩʦʙʳʪʠʷ ʦ ʩʦʟʜʘʥʠʠ ʶʟʝʨʘ. 

 

ʉʦʟʜʘʚ ʥʦʚʫʶ ʚʝʨʩʠʶ ʩʦʙʳʪʠʷ, UserCreatedV2, ʤʳ ʤʦʞʝʤ ʜʦʙʘʚʠʪʴ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʥʝ ʚʣʠʷʷ ʥʘ 

ʢʣʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʞʠʜʘʶʪ ʪʦʣʴʢʦ ʩʦʙʳʪʠʷ UserCreatedV1. 

ʊʝʧʝʨʴ ʜʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʤʳ ʤʦʛʣʠ ʙʳ ʦʙʨʘʙʘʪʳʚʘʪʴ ʵʪʠ ʩʦʙʳʪʠʷ ʚ ʥʘʰʠʭ ʢʣʠʝʥʪʘʭ: 
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ʈʠʩ. 7. ʆʙʨʘʙʦʪʢʘ ʩʦʙʳʪʠʡ ʨʘʟʥʳʭ ʚʝʨʩʠʡ ʥʘ ʢʣʠʝʥʪʝ. 

 

ʂʣʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʟʥʘʶʪ, ʢʘʢ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʦʙʳʪʠʷ UserCreatedV2, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʣʝ createdAt, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʪʨʝʙʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʟʥʘʶʪ ʪʦʣʴʢʦ, ʢʘʢ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʩʦʙʳʪʠʷ UserCreatedV1, ʤʦʛʫʪ ʧʨʦʜʦʣʞʘʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ, ʢʘʢ ʠ ʨʘʥʴʰʝ. 

ʃʫʯʰʠʝ ʧʨʘʢʪʠʢʠ ʠ ʪʝʭʥʠʢʠ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʢʦʥʪʨʘʢʪʦʚ 

ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚʘʰʝʡ ʩʠʩʪʝʤʳ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʚʩʝʤʠ ʚʘʰʠʤʠ 

ʩʣʫʞʙʘʤʠ ʤʦʞʝʪ ʩʪʘʪʴ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʤ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʢʦʥʪʨʘʢʪʦʚ - ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʤʦʯʴ 

ʩʧʨʘʚʠʪʴʩʷ ʩ ʵʪʦʡ ʩʣʦʞʥʦʩʪʴʶ. ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʢʦʥʪʨʘʢʪʦʚ ʚʳ ʦʧʨʝʜʝʣʷʝʪʝ ʢʦʥʪʨʘʢʪ, ʢʦʪʦʨʳʡ 

ʫʢʘʟʳʚʘʝʪ, ʢʘʢ ʜʦʣʞʝʥ ʚʝʩʪʠ ʩʝʙʷ API ʚʘʰʝʛʦ ʩʝʨʚʠʩʘ, ʘ ʟʘʪʝʤ ʧʨʦʚʝʨʷʝʪʝ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʚʘʰ ʩʝʨʚʠʩ 

ʵʪʦʤʫ ʢʦʥʪʨʘʢʪʫ. 

ʂʦʥʪʨʘʢʪ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʪʘʢʠʝ ʚʝʱʠ, ʢʘʢ ʥʘʟʚʘʥʠʝ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʘʰ ʩʝʨʚʠʩ, 

ʧʨʠʥʠʤʘʝʤʳʝ ʠʤʠ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʜʘʥʥʳʝ ʦʪʚʝʪʦʚ. ʈʝʛʫʣʷʨʥʦ ʚʳʧʦʣʥʷʷ ʵʪʠ ʪʝʩʪʳ ʚʳ ʤʦʞʝʪʝ 

ʫʙʝʞʜʘʪʴʩʷ, ʯʪʦ ʩʝʨʚʠʩ ʧʨʦʜʦʣʞʘʝʪ ʚʝʩʪʠ ʩʝʙʷ ʪʘʢ, ʢʘʢ ʦʞʠʜʘʝʪʩʷ, ʜʘʞʝ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ. 

ʇʨʠʤʝʨ ʪʝʩʪʘ ʢʦʥʪʨʘʢʪʘ ʩ ʬʨʝʡʤʚʦʨʢʦʤ Pact: 
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ʈʠʩ. 8. ʊʝʩʪʠʨʦʚʘʥʠʝ ʢʦʥʪʨʘʢʪʘ ʧʨʠ ʧʦʤʦʱʠ Pact. 

 

ɽʩʣʠ ʩʝʨʚʝʨ ʠʟʤʝʥʠʪʩʷ ʠ ʥʝ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʥʪʨʘʢʪʘ, ʵʪʦʪ ʪʝʩʪ ʥʝ ʧʨʦʡʜʝʪ, 

ʧʨʝʜʫʧʨʝʜʠʚ ʥʘʩ ʦʙ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʘ ʚʳʟʦʚʝʪ ʧʨʦʙʣʝʤʳ ʚ ʨʘʙʦʯʝʤ ʦʢʨʫʞʝʥʠʠ. 

ʂʣʠʝʥʪʩʢʠʝ ʢʦʥʪʨʘʢʪʳ 

ʂʣʠʝʥʪʩʢʠʝ ʢʦʥʪʨʘʢʪʳ (Consumer-Driven Contracts) - ʵʪʦ ʧʘʪʪʝʨʥ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʥʪʨʘʢʪ ʩʦʩʪʘʚʣʷʝʪʩʷ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʣʫʞʙʳ-ʧʦʪʨʝʙʠʪʝʣʷ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʩʣʫʞʙʘ-ʧʦʪʨʝʙʠʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ API ʩʣʫʞʙʳ-

ʧʦʩʪʘʚʱʠʢʘ. ʕʪʠ ʢʦʥʪʨʘʢʪʳ ʧʝʨʝʜʘʶʪʩʷ ʧʦʩʪʘʚʱʠʢʫ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ 

ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʥʘʨʫʰʠʪʴ ʨʘʙʦʪʫ ʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ɺ CDC ʢʘʞʜʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʫʢʘʟʳʚʘʝʪ, ʯʝʛʦ ʦʞʠʜʘʝʪ ʦʪ ʧʦʩʪʘʚʱʠʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝʩʢʦʣʴʢʠʤ 

ʧʦʪʨʝʙʠʪʝʣʷʤ ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʠ ʢʦʥʪʨʘʢʪʳ ʩ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʧʦʩʪʘʚʱʠʢʦʤ. ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʩʣʫʞʙʘ-

ʧʦʩʪʘʚʱʠʢ ʨʘʟʚʠʚʘʝʪʩʷ, ʦʥʘ ʧʨʦʚʝʨʷʝʪ ʩʚʦʠ ʠʟʤʝʥʝʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʵʪʠʤ ʢʦʥʪʨʘʢʪʘʤ, ʯʪʦʙʳ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʥʘ ʥʝ ʥʘʨʫʰʠʪ ʥʠʢʘʢʠʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʌʠʯʘ-ʬʣʘʛʠ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ, ʠʣʠ ʬʠʯʘ-ʬʣʘʛʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʧʦʩʦʙ ʠʟʤʝʥʠʪʴ ʧʦʚʝʜʝʥʠʝ 

ʩʠʩʪʝʤʳ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʝʝ ʢʦʜʦʚʦʡ ʙʘʟʳ. ʆʥʠ ʨʘʟʜʝʣʷʶʪ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʢʦʜʘ ʠ ʚʳʧʫʩʢ ʬʫʥʢʮʠʡ, ʧʦʟʚʦʣʷʷ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʨʘʟʚʝʨʪʳʚʘʪʴ ʢʦʜ ʚ ʧʨʦʜʘʢʰʥʝ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʥʦʚʳʝ ʬʫʥʢʮʠʠ ʩʢʨʳʪʳʤʠ ʜʦ ʤʦʤʝʥʪʘ 

ʠʭ ʛʦʪʦʚʥʦʩʪʠ ʢ ʚʳʧʫʩʢʫ. 

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ ʚ ʩʨʝʜʝ ʤʠʢʨʦʩʝʨʚʠʩʦʚ, ʛʜʝ ʨʘʟʥʳʝ ʩʣʫʞʙʳ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʛʦʪʦʚʥʦʩʪʠ ʬʫʥʢʮʠʡ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʧʦʟʚʦʣʷʶʪ ʚʘʤ ʧʦʩʪʝʧʝʥʥʦ 

ʚʥʝʜʨʷʪʴ ʬʫʥʢʮʠʠ, ʪʝʩʪʠʨʦʚʘʪʴ ʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩ ʥʝʙʦʣʴʰʠʤ ʥʘʙʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʙʳʩʪʨʦ 

ʦʪʢʘʪʳʚʘʪʴ ʠʭ, ʝʩʣʠ ʥʘʡʜʝʥʳ ʧʨʦʙʣʝʤʳ. 
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ʇʦʩʪʝʧʝʥʥʘʷ ʜʝʛʨʘʜʘʮʠʷ (Graceful Degradation) 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʝʨʚʠʩʦʚ ʩ ʧʨʠʮʝʣʦʤ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʘʰʝʡ ʩʠʩʪʝʤʳ ʚ ʩʣʫʯʘʝ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠʣʠ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʕʪʦʛʦ 

ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʩʪʨʘʪʝʛʠʡ ʦʪʢʘʪʘ ʚ ʚʘʰʠ ʩʣʫʞʙʳ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʩʣʫʞʙʘ ʟʘʚʠʩʠʪ ʦʪ ʜʨʫʛʦʡ ʩʣʫʞʙʳ, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʨʘʙʦʪʘʝʪ, ʚʤʝʩʪʦ 

ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʚʳʡʪʠ ʠʟ ʩʪʨʦʷ, ʦʥʘ ʤʦʞʝʪ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ ʢʵʰʠʨʦʚʘʥʥʫʶ ʚʝʨʩʠʶ ʜʘʥʥʳʭ, ʠʣʠ 

ʚʝʨʥʫʪʴ ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʠʣʠ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, ʢʦʪʦʨʦʝ ʥʝ ʥʘʨʫʰʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʦʧʳʪ. 

ʇʨʠʤʝʨ - ʜʦʧʫʩʪʠʤ, ʫ ʚʘʩ ʝʩʪʴ ʤʠʢʨʦʩʝʨʚʠʩ "OrderService", ʢʦʪʦʨʳʡ ʠʟʚʣʝʢʘʝʪ ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʠʟ "UserService" ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʘ. ɽʩʣʠ "UserService" ʥʝʜʦʩʪʫʧʝʥ, "OrderService" ʤʦʛ ʙʳ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦ ʜʝʛʨʘʜʠʨʦʚʘʪʴ, ʦʙʨʘʙʘʪʳʚʘʷ ʟʘʢʘʟ ʙʝʟ ʜʝʪʘʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺʦʪ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʣʦʛʠʢʠ ʥʘ TypeScript ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Axios ʠ ʧʘʪʪʝʨʥʘ "circuit breaker" 

ʩ ʙʠʙʣʠʦʪʝʢʦʡ opossum: 

 

 
ʈʠʩ. 9. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ circuit breaker ʚ ʢʦʜʝ ʧʨʠʣʦʞʝʥʠʷ. 

 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ, ʝʩʣʠ ʙʦʣʝʝ 50% ʟʘʧʨʦʩʦʚ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ ʧʨʦʚʘʣʠʚʘʶʪʩʷ, 

ʩircuit breaker (ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ) ʩʨʘʙʘʪʳʚʘʝʪ ʠ ʥʘʯʠʥʘʝʪ ʚʦʟʚʨʘʱʘʪʴ ʦʪʚʝʪ ʦʪ ʟʘʧʘʩʥʦʛʦ 

ʩʮʝʥʘʨʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ "OrderService" ʧʨʦʜʦʣʞʘʪʴ ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʘʢʘʟʳ, ʜʘʞʝ ʢʦʛʜʘ "UserService" 

ʥʝʜʦʩʪʫʧʝʥ, ʵʬʬʝʢʪʠʚʥʦ ʩʧʨʘʚʣʷʷʩʴ ʩ ʚʦʟʥʠʢʘʶʱʠʤʠ ʦʰʠʙʢʘʤʠ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩircuit breaker ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʙʨʘʩʳʚʘʝʪʩʷ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʚʨʝʤʝʥʠ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 10 ʩʝʢʫʥʜ), ʧʦʩʣʝ ʯʝʛʦ ʦʥ ʩʥʦʚʘ ʧʦʧʳʪʘʝʪʩʷ ʚʳʟʚʘʪʴ ʬʫʥʢʮʠʶ 

`fetchUserDetails`. ɽʩʣʠ ʬʫʥʢʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʧʝʰʥʦ, ʩircuit breaker ʚʢʣʶʯʘʝʪʩʷ ʠ ʩʥʦʚʘ ʥʘʯʠʥʘʝʪ 

ʚʳʟʳʚʘʪʴ ʥʫʞʥʫʶ ʬʫʥʢʮʠʶ. 


