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ɻʃʆʉʉɸʈʀʁ 

ʊʘʙʣʠʮʘ 1. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʜʦʢʫʤʝʥʪʝ 

ɼʠʄ ɼʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʂʦʜ-ʣʠʩʪ ʇʝʨʝʯʝʥʴ ʩʦʙʳʪʠʡ, ʧʦʣʫʯʘʝʤʳʭ ʩ ʶʥʠʦʜʘ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʉʠʩʪʝʤʦʡ 

ʊʆʠʈ ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ 

ʖʥʠʦʜ ʃʶʙʦʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ 

(ʥʘʧʨʠʤʝʨ, ʜʘʪʯʠʢ ʟʘʜʳʤʣʝʥʠʷ), ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʜʨʫʛʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ 

(ʥʘʧʨʠʤʝʨ, ʮʝʭ) ʠʣʠ ʠʛʨʘʪʴ ʩʨʘʟʫ ʦʙʝ ʵʪʠ ʨʦʣʠ (ʥʘʧʨʠʤʝʨ, ʢʨʘʥ). 
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1 ɺɺɽɼɽʅʀɽ 

1.1 ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ UNIOS 3.0 (ʜʘʣʝʝ ï UNIOS, ʉʠʩʪʝʤʘ) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʙʦʨʘ ʠ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʶʥʠʦʜʦʚ), ʩ ʮʝʣʴʶ ʫʧʨʦʱʝʥʠʷ 

ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʙʦʪʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ. 

1.2 ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

UNIOS ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ:  

¶ ʉʦʩʪʘʚʣʷʪʴ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʶʥʠʦʜʦʚ ʧʨʝʜʧʨʠʷʪʠʷ; 

¶ ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʶʥʠʦʜʦʚ ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʧʝʨʝʯʥʷ ʠ ʥʘ 

ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʝ; 

¶ ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʠʩʪʦʨʠʶ ʩʦʩʪʦʷʥʠʡ ʶʥʠʦʜʘ; 

¶ ʉʦʟʜʘʚʘʪʴ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʟʘʜʘʯʠ ʥʘ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʤʦʥʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʶʥʠʦʜʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʘ ʪʘʢʞʝ ʦʪʩʣʝʞʠʚʘʪʴ ʠʭ ʚʳʧʦʣʥʝʥʠʝ; 

¶ ɺʝʩʪʠ ʞʫʨʥʘʣ ʨʘʙʦʪ. 

1.2.1 ʆʧʠʩʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ UNIOS 

UNIOS ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʢʦʤʧʦʥʝʥʪʦʚ (ʈʠʩ. 1): 

¶ ʂʦʥʪʨʦʣʣʝʨʳ ʫʩʪʨʦʡʩʪʚ ʧʦʣʫʯʘʶʪ ʜʘʥʥʳʝ ʩ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʥʠʤ ʫʩʪʨʦʡʩʪʚ; 

¶ ʐʣʶʟ ʇʨʦʪʦʢʦʣ-MQTT ʧʝʨʝʜʘʸʪ ʜʘʥʥʳʝ ʩ ʢʦʥʪʨʦʣʣʝʨʦʚ ʚ MQTT-ʙʨʦʢʝʨ ʚ ʚʠʜʝ ʧʘʢʝʪʦʚ 

ʜʘʥʥʳʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʦ ʫʩʪʨʦʡʩʪʚʘʤ; 

¶ MQTT-ʙʨʦʢʝʨ ʦʨʛʘʥʠʟʫʝʪ ʦʯʝʨʝʜʴ ʩʦʦʙʱʝʥʠʡ ʠʟ ʜʘʥʥʳʭ ʧʘʢʝʪʦʚ; 

¶ ʆʙʨʘʙʦʪʯʠʢ ʜʣʷ ʤʦʜʝʣʠ ʫʩʪʨʦʡʩʪʚʘ ʯʠʪʘʝʪ ʩʦʦʙʱʝʥʠʷ ʠʟ ʦʯʝʨʝʜʠ ʠ ʬʦʨʤʠʨʫʝʪ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʩʦʙʳʪʠʷ ʠ ʪʝʣʝʤʝʪʨʠʶ, ʢʘʢ ʥʘʩʪʨʦʝʥʦ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ, ʧʦʩʣʝ ʯʝʛʦ ʧʝʨʝʜʘʸʪ ʠʭ 

ʚ ʙʨʦʢʝʨ (Kafka), ʘ ʪʘʢʞʝ ʦʙʥʦʚʣʷʝʪ ʢʵʰ ʘʢʪʫʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʫʩʪʨʦʡʩʪʚ ʠ ʟʘʧʠʩʳʚʘʝʪ 

ʜʘʥʥʳʝ ʚ ʭʨʘʥʠʣʠʱʝ ʩʳʨʳʭ ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ; 

¶ ʂʵʰ ʘʢʪʫʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʫʩʪʨʦʡʩʪʚ ʥʘ ʦʩʥʦʚʝ Redis ʭʨʘʥʠʪ ʘʢʪʫʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ 

ʫʩʪʨʦʡʩʪʚ (ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʩʦʙʳʪʠʡ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʷʭ 

ʫʩʪʨʦʡʩʪʚ); 

¶ ʍʨʘʥʠʣʠʱʝ çʩʳʨʳʭè ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ClickHouse ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʘʥʘʣʠʟʘ 

ʵʪʠʭ ʜʘʥʥʳʭ; 

¶ ɹʨʦʢʝʨ Kafka ʧʝʨʝʜʘʸʪ ʩʦʙʳʪʠʷ ʠ ʪʝʣʝʤʝʪʨʠʶ ʢʘʢ ʥʘʧʨʷʤʫʶ ʩʝʨʚʝʨʫ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʚʝʙ-ʩʦʢʝʪʘʭ, ʪʘʢ ʠ ʚ ʫʪʠʣʠʪʫ ʟʘʧʠʩʠ ʩʦʙʳʪʠʡ ʠ ʪʝʣʝʤʝʪʨʠʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ; 

¶ ʋʪʠʣʠʪʘ ʟʘʧʠʩʠ ʩʦʙʳʪʠʡ ʠ ʪʝʣʝʤʝʪʨʠʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪ ʟʘʧʠʩʴ ʩʦʙʳʪʠʡ ʠ 

ʪʝʣʝʤʝʪʨʠʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ; 

¶ ɹʘʟʘ ʜʘʥʥʳʭ PostgreSQL ʦʩʫʱʝʩʪʚʣʷʝʪ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ (ʦ ʩʦʙʳʪʠʷʭ, ʶʥʠʦʜʘʭ, ʤʦʜʝʣʷʭ, 

ʧʦʣʴʟʦʚʘʪʝʣʷʭ, ʨʘʙʦʪʘʭ, ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʪ.ʜ.) 

¶ ɺʝʙ-ʩʝʨʚʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢʣʠʝʥʪʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʢ ʜʘʥʥʳʤ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠ Kafka 

ʧʦʩʨʝʜʩʪʚʦʤ REST API (ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʘʥʥʳʭ) ʠ WebSocket (ʦʪʦʙʨʘʞʝʥʠʝ ʩʦʙʳʪʠʡ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ); 

¶ ʂʣʠʝʥʪʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʉʠʩʪʝʤʳ. 
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ʈʠʩʫʥʦʢ 1. ɸʨʭʠʪʝʢʪʫʨʘ UNIOS 


























