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Abstract 

 

The Internet of Things was ñbornò in 2008 and since then is directly related to Cloud 

Computing technology. Many IoT application development environments motivate 

developers to create ñsmartò applications. FIWARE is a platform offering an 

environment for rapid IoT application development through modular components 

called Generic and Specific Enablers. 

In this thesis we present the I.I.M (Intellicloud IoT Management) Specific Enabler. 

I.I.M is designed using SOA (Service Oriented Architecture) with the use of FIWARE 

Generic Enablers and is deployed on the Intellicloud infrastructure. The enabler offers 

management and storage services for data collected from different types of sensors. 

Also, I.I.M offers subscription and user notification capabilities. Services are provided 

through a REST API implementing sensor, user, permission, subscription and sensor 

data management functionality. The system aims to embed the functionality of the 

API to FIWARE in order to offer an entire IoT device management solution.  

 

    

 

 

 

 

 



ɄŮɟɑɚɖɣɖ 

 

ȼ ɘŭɏŬ Űɞɡ ȹɘŬŭɘəŰɨɞɡ Űɤɜ ɄɟŬɔɛɎŰɤɜ (Internet of Things) ɔŮɜɜɐɗɖəŮ Űɞ 2008 əŬɘ 

Ŭˊɧ ŰɧŰŮ ŮɑɜŬɘ ɎɛŮůŬ ůɡɜŭŮŭŮɛɏɜɖ ɛŮ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ Űɞɡ ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ 

(Cloud Computing). ɄɞɚɚɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ŬɜɎˊŰɡɝɖɠ ŮűŬɟɛɞɔɩɜ Űɞɡ ȹɘŬŭɘəŰɨɞɡ Űɤɜ 

ɄɟŬɔɛɎŰɤɜ ŭɑɜɞɡɜ əɑɜɖŰɟŬ ůŰɞɡɠ ŭɖɛɘɞɡɟɔɞɨɠ ɚɞɔɘůɛɘəɞɨ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ 

çɏɝɡˊɜɤɜè ŮűŬɟɛɞɔɩɜ. ȰɜŬ Ŭˊɧ ŬɡŰɎ ŮɑɜŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ FIWARE, Űɞ ɞˊɞɑɞ 

ŮˊŮəŰŮɑɜŮŰŬɘ ůɡɜŮɢɩɠ əŬɘ ˊɟɞůűɏɟŮɘ ůŰɖɜ əɞɘɜɧŰɖŰɎ Űɞɡ ɡˊɖɟŮůɑŮɠ ɔŮɜɘəɞɨ (Generic 

Enablers) əŬɘ Ůɘŭɘəɞɨ ůəɞˊɞɨ (Specific Enablers) ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ çɏɝɡˊɜɤɜè 

ŮűŬɟɛɞɔɩɜ ůŰŬ ˊɚŬɑůɘŬ Űɞɡ ȹɘŬŭɘəŰɨɞɡ Űɤɜ ɄɟŬɔɛɎŰɤɜ.  

ɆŰɖɜ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŬɜŬˊŰɨɢɗɖəŮ ɖ ɡˊɖɟŮůɑŬ Ůɘŭɘəɞɨ ůəɞˊɞɨ I.I.M 

(Intellicloud IoT Management), ɖ ɞˊɞɑŬ ůŰŬ ˊɟɧŰɡˊŬ Űɖɠ ɡˊɖɟŮůɘɞ-əŮɜŰɟɘəɐɠ 

ŬɟɢɘŰŮəŰɞɜɘəɐɠ əɎɜŮɘ ɢɟɐůɖ ɡˊɖɟŮůɘɩɜ ɔŮɜɘəɞɨ ůəɞˊɞɨ ˊɞɡ ŭɘŬŰɑɗŮɜŰŬɘ ɛɏůɤ Űɞɡ 

FIWARE əŬɘ Űɖɠ ɡˊɞŭɞɛɐɠ Ɂɏűɞɡɠ Intellicloud. ȰɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ, 

ŬˊɞɗɐəŮɡůɖɠ əŬɘ ůɡɜŭɟɞɛɐɠ ůŮ ŭŮŭɞɛɏɜŬ ˊɞɚɚɩɜ ŬɘůɗɖŰɐɟɤɜ ŭɘŬűɞɟŮŰɘəɞɨ Űɨˊɞɡ 

ɔɘŬ Űɖɜ ɎɛŮůɖ Ůɜɖɛɏɟɤůɖ Űɤɜ ůɡɜŭɟɞɛɖŰɩɜ. ȼ ɡˊɖɟŮůɑŬ ŭɘŬɗɏŰŮɘ ɏɜŬ 

ɞɚɞəɚɖɟɤɛɏɜɞ REST API, ɔɘŬ ɚŮɘŰɞɡɟɔɑŮɠ ɧˊɤɠ ɖ ŭɘŬɢŮɑɟɘůɖ ŬɘůɗɖŰɐɟɤɜ, ɢɟɖůŰɩɜ, 

ŬŭŮɘɩɜ, ůɡɜŭɟɞɛɩɜ əŬɘ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ. ɆŰɧɢɞɠ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɖ ŮɜůɤɛɎŰɤůɖ Űɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ ˊɞɡ ˊɟɞůűɏɟŮŰŬɘ ɛɏůɤ Űɞɡ 

API ůŮ ɡˊɖɟŮůɑŮɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ FIWARE ɔɘŬ Űɖɜ ůɨɜɗŮůɖ ɛɘŬɠ ɞɚɞəɚɖɟɤɛɏɜɖɠ 

ɡˊɖɟŮůɑŬɠ ŭɘŬɢŮɑɟɘůɖɠ ůɡůəŮɡɩɜ Űɞɡ ȹɘŬŭɘəŰɨɞɡ Űɤɜ ɄɟŬɔɛɎŰɤɜ. 

 

 

 

 

 

 

 

 

 

 

 

 



ȺɡɢŬɟɘůŰɑŮɠ 

ŪŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ŮˊɘɓɚɏˊɞɜŰŬ əŬɗɖɔɖŰɐ ə.ɄŮŰɟɎəɖ ɔɘŬ Űɖɜ 

ŮɛˊɘůŰɞůɨɜɖ ˊɞɡ ɏŭŮɘɝŮ ůŰɘɠ ŭɡɜŬŰɧŰɖŰɏɠ ɛɞɡ, Űɘɠ ůɡɛɓɞɡɚɏɠ əŬɘ Űɖ əŬɗɞŭɐɔɖůɐ Űɞɡ 

əŬɗô ɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ. Ⱥˊɑůɖɠ ɧɚŬ ŰŬ ɛɏɚɖ Űɞɡ 

ŮɟɔŬůŰɖɟɑɞɡ ˊɟɞˊŰɡɢɘŬəɞɨɠ, ɛŮŰŬˊŰɡɢɘŬəɞɨɠ əŬɘ ůɡɜŮɟɔɎŰŮɠ ɔɘŬ Űɖɜ Ɏɣɞɔɖ 

ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ ɛŬɠ ˊɞɡ ɓɞɐɗɖůŮ ůŰɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ 

ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ. ɇɏɚɞɠ Űɖɜ ɞɘəɞɔɏɜŮɘŬ ɛɞɡ ɔɘŬ Űɖɜ ŬɛɏɟɘůŰɖ ůɡɛˊŬɟɎůŰŬůɖ  

əŬɘ ůŰɐɟɘɝɐ Űɞɡɠ ůŮ ɞɚɧəɚɖɟɖ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ůˊɞɡŭɩɜ ɛɞɡ. 
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ȾŮűɎɚŬɘɞ 1
ɞ
  

 

1. ɞʅʎɻɾʖɾʙ 
 

 

1.1 ɭʌʋʇʋɾʅʎʐʅʆʝ ɦʘʒʋʏ ɉ#ÌÏÕÄ Computing ) 
 

ɇɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ ŮɑɜŬɘ ɏɜŬ ɛɞɜŰɏɚɞ ˊɞɡ ŮˊɘŰɟɏˊŮɘ Ůɨəɞɚɖ, ŮɡɏɚɘəŰɖ, əŬŰɎ 

ŬˊŬɑŰɖůɖ çon-demandè əŬɘ ŬˊŮɟɘɧɟɘůŰɖ ŭɘəŰɡŬəɐ ˊɟɧůɓŬůɖ ůŮ ɛɘŬ ůɡɚɚɞɔɐ 

ˊŬɟŬɛŮŰɟɞˊɞɘɐůɘɛɤɜ ɡˊɞɚɞɔɘůŰɘəɩɜ ˊɧɟɤɜ (ŭɑəŰɡɞ, ŭɘŬəɞɛɘůŰɏɠ, ŬˊɞɗɐəŮɡůɖ, 

ŮűŬɟɛɞɔɏɠ əŬɘ ɡˊɖɟŮůɑŮɠ), ɞɘ ɞˊɞɑɞɘ ɛˊɞɟɞɨɜ ɜŬ ŭŮůɛŮɡŰɞɨɜ əŬɘ ɜŬ ŬˊŮɚŮɡɗŮɟɤɗɞɨɜ 

ɔɟɐɔɞɟŬ ɛŮ Űɖɜ ŮɚɎɢɘůŰɖ ŭɡɜŬŰɐ ˊɟɞůˊɎɗŮɘŬ əŬɘ ŬɚɚɖɚŮˊɑŭɟŬůɖ Ŭˊɧ Űɞ ɢɟɐůŰɖ. 

ȷɡŰɧ Űɞ ɛɞɜŰɏɚɞ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰɟɑŬ ɛɞɜŰɏɚŬ ˊŬɟɞɢɐɠ ɡˊɖɟŮůɘɩɜ əŬɘ ŰɏůůŮɟŬ 

ɛɞɜŰɏɚŬ ŬɜɎˊŰɡɝɖɠ. ɇŬ ɛɞɜŰɏɚŬ ˊŬɟɞɢɐɠ ɡˊɖɟŮůɘɩɜ ˊɞɡ ˊɟɞůűɏɟŮɘ Űɞ ɈˊɞɚɞɔɘůŰɘəɧ 

Ɂɏűɞɠ ŮɑɜŬɘ Űɞ ɚɞɔɘůɛɘəɧ ɤɠ ɡˊɖɟŮůɑŬ (SaaS), ˊɚŬŰűɧɟɛŬ ɤɠ ɡˊɖɟŮůɑŬ (PaaS) 

əŬɘ ɡˊɞŭɞɛɐ ɤɠ ɡˊɖɟŮůɑŬ (IaaS). Ⱥˊɑůɖɠ, ŰŬ ŰɏůůŮɟŬ ɛɞɜŰɏɚŬ ŬɜɎˊŰɡɝɖɠ ˊɞɡ 

ɢŬɟŬəŰɖɟɑɕɞɡɜ ɛɘŬ ɡˊɞŭɞɛɐ ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ ŮɑɜŬɘ Űɞ ŭɖɛɧůɘɞ Ɂɏűɞɠ (Public 

Cloud), ɘŭɘɤŰɘəɧ Ɂɏűɞɠ (Private Cloud), ɡɓɟɘŭɘəɧ Ɂɏűɞɠ (Hybrid  Cloud), 

əɞɘɜɞŰɘəɧ Ɂɏűɞɠ (Community Cloud). 

ɄɟɞůűɏɟŮɘ ˊɞɚɚɎ ˊɚŮɞɜŮəŰɐɛŬŰŬ ɏŰůɘ ɧɚɞ əŬɘ ˊŮɟɘůůɧŰŮɟɞɘ əŬŰŬɜŬɚɤŰɏɠ Űɞ 

ˊɟɞŰɘɛɞɨɜ. ɀŮɟɘəɎ Ŭˊɧ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ ˊɞɡ ˊɟɞůűɏɟŮɘ ůŮ ůɢɏůɖ ɛŮ 

ˊɟɞɔŮɜɏůŰŮɟŮɠ ŰŮɢɜɞɚɞɔɑŮɠ ŮɑɜŬɘ:  

¶ ɉŬɛɖɚɧ əɧůŰɞɠ ɡˊɞŭɞɛɐɠ əŬɘ ůɡɜŰɐɟɖůɖɠ, ŭŮɜ ɢɟŮɘɎɕŮŰŬɘ ɞɘ əŬŰŬɜŬɚɤŰɏɠ 

ɜŬ ŬɔɞɟɎůɞɡɜ ɡˊɞŭɞɛɐ ɔɘŬ Űɖɜ űɘɚɞɝŮɜɑŬ Űɤɜ ŮűŬɟɛɞɔɩɜ Űɞɡɠ ůŰɞ Ɂɏűɞɠ. 

ɇɞ əɧůŰɞɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛɧɜɞ Űɘɠ ůɡůəŮɡɏɠ ɔɘŬ Űɖɜ ˊɟɧůɓŬůɖ ůŰɞ Ɂɏűɞɠ 

ɛɏůɤ Űɞɡ ŭɘŬŭɘəŰɨɞɡ. Ⱥˊɑůɖɠ, ŭŮɜ ŮɑɜŬɘ ŬɜŬɔəŬɑŬ ɖ ˊɟɧůɚɖɣɖ ŮɝŮɘŭɘəŮɡɛɏɜɞɡ 

ˊɟɞůɤˊɘəɞɨ ɔɘŬ Űɖɜ ůɡɜŰɐɟɖůɖ əŬɘ Űɖɜ ŬɜŬɓɎɗɛɘůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑ ɖ ŮˊɘɢŮɑɟɖůɖ.  

 

¶ ȺɡŮɚɘɝɑŬ, əŬɗɩɠ ɞɘ əŬŰŬɜŬɚɤŰɏɠ ɛˊɞɟɞɨɜ ɜŬ ɏɢɞɡɜ ˊɟɧůɓŬůɖ ůŰɞ 

ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ Ŭˊɧ ɞˊɞɡŭɐˊɞŰŮ əŬɘ Ŭɜ ɓɟɑůəɞɜŰŬɘ ɞˊɞɘŬŭɐˊɞŰŮ 

ɢɟɞɜɘəɐ ůŰɘɔɛɐ. ȼ ɛɧɜɖ ˊɟɞɦˊɧɗŮůɖ ŮɑɜŬɘ ɖ əŬŰɞɢɐ ɛɘŬɠ ůɡůəŮɡɐɠ ɛŮ 

ŭɡɜŬŰɧŰɖŰŬ ůɨɜŭŮůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ. 
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¶ ȺɚŬůŰɘəɧŰɖŰŬ,  ɞ ɢɟɐůŰɖɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞɡɠ ˊɧɟɞɡɠ 

ˊɞɡ Űɞɡ ˊŬɟɏɢŮɘ Űɞ Ɂɏűɞɠ ůɨɛűɤɜŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ Űɞɡ. ɀˊɞɟɞɨɜ ɜŬ 

ŬɡɝɎɜɞɡɜ Űɖɜ ɡˊɞɚɞɔɘůŰɘəɐ ɘůɢɨ (ŬˊɞɗɖəŮɡŰɘəɧɠ ɢɩɟɞɠ, ɛɜɐɛɖ ə.Ŭ) Ŭɜ 

ŬˊŬɘŰɖɗŮɑ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ.    

ɀŮŰɎ Ŭˊɧ ɛŮɚɏŰŮɠ ˊɞɡ ɏɢɞɡɜ ɔɑɜŮɘ ɏɢŮɘ ŬˊɞŭŮɘɢɗŮɑ ɧŰɘ ŮɑɜŬɘ ɛɘŬ ɚɨůɖ ˊɞɚɨ 

ůɡɛűɏɟɞɡůŬ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ, ɢɟɐůɖ ɡˊɖɟŮůɘɩɜ, Ŭɝɘɞˊɞɑɖůɖ 

ɡˊɞɚɞɔɘůŰɘəɩɜ ˊɧɟɤɜ əŬɘ ɧɢɘ ɛɧɜɞ, ůŮ ůɢɏůɖ ɛŮ Űɘɠ ŰŮɢɜɞɚɞɔɑŮɠ ˊɞɡ ɛɏɢɟɘ ŰɩɟŬ 

ɔɜɤɟɑɕŬɛŮ. ȼ ŬˊɞɛŬəɟɡůɛɏɜɖ ŭɘŬɢŮɑɟɘůɖ ŭŮŭɞɛɏɜɤɜ, ɖ Ůɨəɞɚɖ ˊɟɧůɓŬůɖ əŬɘ ŰŬ 

ɞɘəɞɜɞɛɘəɎ ɞűɏɚɖ ˊɞɡ ŬɡŰɧ ˊɟɞůűɏɟŮɘ (ɛŮɘɤɛɏɜɞ əɧůŰɞɠ ɡɚɘəɞɨ əŬɘ Ůɝɞˊɚɘůɛɞɨ) 

ŮɑɜŬɘ ɛŮɟɘəɞɑ Ŭˊɧ Űɞɡɠ ɚɧɔɞɡɠ ˊɞɡ Űɞ Ɂɏűɞɠ ˊɟɞůŮɚəɨŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ ɛŮɔɎɚɤɜ 

ŮŰŬɘɟŮɘɩɜ ŬɚɚɎ əŬɘ əŬŰŬɜŬɚɤŰɩɜ. ȺəŰŮɜɐɠ ŬɜŬűɞɟɎ ůŰɖɜ ŰŮɢɜɞɚɞɔɑŬ Űɞɡ 

ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ ɗŬ ɔɑɜŮɘ ůŰɖɜ ŮɜɧŰɖŰŬ 2.1 Űɞɡ əŮűŬɚŬɑɞɡ 2. 

 

 

1.2 ɝʅɻɿʚʆʐʑʋ ʐʖʉ ʌʍɻɾʈʗʐʖʉ ɉ)ÎÔÅÒÎÅÔ ÏÆ 4ÈÉÎÇÓɊ 
 

Ƀɘ ŬɘůɗɖŰɐɟŮɠ ůɐɛŮɟŬ ɏɢɞɡɜ ŭɘŮɘůŭɨůŮɘ ɔɘŬ ŰŬ əŬɚɎ ůŰɖɜ əŬɗɖɛŮɟɘɜɧŰɖŰŬ ɛŬɠ əŬɘ 

ɓɟɑůəɞɡɜ ŮűŬɟɛɞɔɐ ůŮ ˊɞɚɚɎ ŮˊɑˊŮŭŬ Űɖɠ ɕɤɐɠ ɛŬɠ. ȺŰŬɘɟŮɑŮɠ ŬɜɎ Űɞɜ əɧůɛɞ ɚɧɔɞ 

Űɤɜ ˊɚŮɞɜŮəŰɖɛɎŰɤɜ Űɞɡɠ ˊŮɘɟŬɛŬŰɑɕɞɜŰŬɘ ɛŮ əŬɘɜɞŰɧɛŮɠ əŬɘ ɏɝɡˊɜŮɠ ŮűŬɟɛɞɔɏɠ 

ˊɟɞɎɔɞɜŰŬɠ ˊŬɟɎɚɚɖɚŬ Űɘɠ ɐŭɖ ɡˊɎɟɢɞɡůŮɠ ɛŮ ůəɞˊɧ Űɖɜ ɓŮɚŰɑɤůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ 

ɕɤɐɠ Űɞɡ Ŭɜɗɟɩˊɞɡ. ɄɟɧɜɞɘŬ əŬŰŬůŰɟɞűɩɜ, ˊŮɟɘɓŬɚɚɞɜŰɘəɧɠ ɏɚŮɔɢɞɠ, ɏɝɡˊɜŬ 

ůˊɑŰɘŬ, ɘŬŰɟɘəɐ, əŬŰŬɔɟŬűɐ əɘɜɐůŮɤɜ ŮɑɜŬɘ ɛŮɟɘəɏɠ Ŭˊɧ Űɘɠ ŮűŬɟɛɞɔɏɠ ˊɞɡ 

ɓŬůɑɕɞɜŰŬɘ ůŮ ŬɘůɗɖŰɐɟŮɠ ɞɘ ɞˊɞɑɞɘ ɛɏůɤ Űɞɜ ɛŮŰɟɐůŮɤɜ Űɞɡɠ ˊŬɟɎɔɞɡɜ ŬˊɞŰɏɚŮůɛŬ 

ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮəɛŮŰŬɚɚŮɡŰŮɑ ɞ Ɏɜɗɟɤˊɞɠ.  

ȺɜŭŮɘəŰɘəɧ Űɖɠ ɜɏŬɠ ŰɎůɖɠ ŬɡŰɐɠ ŮɑɜŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɏɢɞɡɛŮ ɐŭɖ ˊŬɔəɞůɛɑɤɠ, 

ˊŮɟɑˊɞɡ 18 ŭɘůŮəŬŰɞɛɛɨɟɘŬ ůɡůəŮɡɏɠ ˊɞɡ ŭɘŮɘůŭɨɞɡɜ ůŰɞ ŭɘŬŭɑəŰɡɞ əŬɘ ˊɟɞɓɚɏˊŮŰŬɘ 

ɧŰɘ ɞ Ŭɟɘɗɛɧɠ ŬɡŰɧɠ ɜŬ ŭɘˊɚŬůɘŬůŰŮɑ. ȷˊɧ Űɖɜ ɘŭɏŬ Űɞɡ  ȹɘŬŭɘəŰɨɞɡ Űɤɜ ɄɟŬɔɛɎŰɤɜ 

ŭŮɜ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɚŮɑˊŮɘ Űɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ. ȼ ŰŮɢɜɞɚɞɔɑŬ Ɂɏűɞɡɠ ɏɟɢŮŰŬɘ ɜŬ 

ŭɩůŮɘ ɛɘŬ ɜɏŬ ŭɘɎůŰŬůɖ, əŬɗɩɠ ŮɝɡˊɖɟŮŰŮɑ Űɞɡɠ ŭɖɛɘɞɡɟɔɞɨɠ ŰɏŰɞɘɤɜ ŮűŬɟɛɞɔɩɜ. ȼ 

ɡɚɞˊɞɑɖůɖ ɏɝɡˊɜɤɜ ŮűŬɟɛɞɔɩɜ ɛɏůɤ Űɤɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ˊɟɞůűɏɟŮɘ Űɞ Ɂɏűɞɠ 

(SaaS, PaaS, IaaS) ɔɑɜŮŰŬɘ ŮɡəɞɚɧŰŮɟɖ əŬɘ ɛŮ ɞɘəɞɜɞɛɘəɎ ɞűɏɚɖ ɔɘŬ Űɞɜ əŬŰŬɜŬɚɤŰɐ. 

Ⱥˊɘˊɚɏɞɜ, ɖ ŰŬɢɨŰɖŰŬ ŬˊɞůŰɞɚɐɠ əŬɘ ɞ ɛŮɔɎɚɞɠ ɧɔəɞɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɏɢŮɘ Űɖɜ 

ŭɡɜŬŰɧŰɖŰŬ əɎˊɞɘɞɠ ɜŬ ŬˊɞɗɖəŮɨůŮɘ əŬɘ ɜŬ ŮˊŮɝŮɟɔŬůŰŮɑ ůŰɞ Ɂɏűɞɠ , Űɞ əŬɗɘůŰɎ 

ŬəɧɛŬ ˊɘɞ ŮɚəɡůŰɘəɧ. 
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ɫʔʙʈɻ ρȢ ɚʉɻʇʋɾʚɻ ʐʖʉ ʎʑʎʆʀʑʡʉ ʌʋʑ ɻʌɻʍʐʚʁʋʑʉ ʐʋ ɝʅɻɿʚʆʐʑʋ ʐʖʉ 

ɩʍɻɾʈʗʐʖʉ ʈʀ ʐʋʉ ʌʇʂʃʑʎʈʝʏ ʐʂʏ ɾʂʏȢ 

 

ɆŰɞ ůɢɐɛŬ 1, ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɟŬɔŭŬɑŬ ŬɜɎˊŰɡɝɖ Űɖɠ ɏɜɜɞɘŬɠ Űɞɡ ȹɘŬŭɘəŰɨɞɡ Űɤɜ 

ɄɟŬɔɛɎŰɤɜ əŬɘ ˊɤɠ ŬɡŰɐ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞɜ ˊɚɖɗɡůɛɧ Űɖɠ ɔɖɠ əŬɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ 

ůɡůəŮɡɩɜ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ůŰɞ ŭɘŬŭɑəŰɡɞ. ȳˊɤɠ ɓɚɏˊɞɡɛŮ, ɛɏɢɟɘ Űɞ Űɏɚɞɠ Űɞɡ 2015 

ɗŬ ɡˊɎɟɢɞɡɜ ůɡɜɞɚɘəɎ 25 ŭɘůŮəŬŰɞɛɛɨɟɘŬ ůɡůəŮɡɏɠ Űɞɡ ȹɘŬŭɘəŰɨɞɡ Űɤɜ ɄɟŬɔɛɎŰɤɜ 

əŬɘ ɞ ŬɜŰɑůŰɞɘɢɞɠ ˊɚɖɗɡůɛɧɠ Űɖɠ ɔɖɠ ɗŬ ŮɑɜŬɘ 7.2 ŭɘůŮəŬŰɞɛɛɨɟɘŬ Ɏɜɗɟɤˊɞɘ. 

Ⱥˊɞɛɏɜɤɠ, ɗŬ ŬɜŰɘůŰɞɘɢɞɨɜ 3.47 ůɡɜŭŮŭŮɛɏɜŮɠ ůɡůəŮɡɏɠ ůŮ əɎɗŮ Ɏɜɗɟɤˊɞ ɛɏɢɟɘ Űɞ 

Űɏɚɞɠ Űɞɡ 2015. ȺɨəɞɚŬ ɔɑɜŮŰŬɘ ŬɜŰɘɚɖˊŰɧ ɧŰɘ ɞ ɧɔəɞɠ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ 

ˊŬɟɎɔɞɡɜ ɧɚŮɠ ŬɡŰɏɠ ɞɘ ůɡůəŮɡɏɠ ŮɑɜŬɘ ŰŮɟɎůŰɘɞɠ, ɞˊɧŰŮ ˊɟɏˊŮɘ ɜŬ ɓɟŮɗɞɨɜ ŮɡɏɚɘəŰŮɠ 

əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ ůŰɖɜ ŭɘŬɢŮɑɟɘůɖ ɧɚɤɜ ŬɡŰɩɜ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ɇɞ 

ůɡɔəŮəɟɘɛɏɜɞ ˊɟɧɓɚɖɛŬ ɚɨɜŮɘ ɖ ŰŮɢɜɞɚɞɔɑŬ Űɞɡ ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ, ɖ ɞˊɞɑŬ ɛŮ 

ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ ˊɞɡ ɛŬɠ ˊɟɞůűɏɟŮɘ əɎɜŮɘ ɘŭɘŬɑŰŮɟŬ ŮɚəɡůŰɘəɐ Űɖɜ ŬɜɎˊŰɡɝɖ 

ŮűŬɟɛɞɔɩɜ ɔɘŬ ůɡůəŮɡɏɠ Űɞɡ ȹɘŬŭɘəŰɨɞɡ Űɤɜ ɄɟŬɔɛɎŰɤɜ ůŮ ɛɘŬ ɡˊɞŭɞɛɐ Ɂɏűɞɡɠ.   

 

1.3 ɬʋ ʌʍʝɼʇʂʈɻ 
 

ɇɞ FIWARE
1
 ŮɑɜŬɘ ɛɘŬ ɛɖ Ůɛˊɞɟɘəɐ ˊɚŬŰűɧɟɛŬ ˊɞɡ ˊɟɞůűɏɟŮɘ ŭɖɛɧůɘŬ ɡˊɖɟŮůɑŮɠ 

ŬəɞɚɞɡɗɞɨɛŮɜŮɠ Ŭˊɧ Ŭˊɚɏɠ ŭɘŮˊŬűɏɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŮűŬɟɛɞɔɩɜ (APIs) ɩůŰŮ ɜŬ 

ŭɘŮɡəɞɚɡɜɗŮɑ ɖ ŭɘŬŭɘəŬůɑŬ ŬɜɎˊŰɡɝɖɠ çɏɝɡˊɜɤɜè ŮűŬɟɛɞɔɩɜ. ȹɑɜŮɘ ˊɞɚɚɎ əɑɜɖŰɟŬ 

                                                           
1
 http://www.fiware.org/  
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ůŮ ɜɏɞɡɠ ŭɖɛɘɞɡɟɔɞɨɠ ɚɞɔɘůɛɘəɞɨ ůŰɖɜ ŬɜɎˊŰɡɝɖ ŰɏŰɞɘɤɜ ŮűŬɟɛɞɔɩɜ ůŰŬ ˊɚŬɑůɘŬ 

Űɖɠ ɡɔŮɑŬɠ, Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Űɖɠ çɏɝɡˊɜɖɠè ˊɧɚɖɠ ɔŮɜɘəɧŰŮɟŬ.  

ɆŰŬ ˊɚŬɑůɘŬ Űɖɠ çɏɝɡˊɜɖɠè ˊɧɚɖɠ (Smart City) ˊɎɟŬ ˊɞɚɚɏɠ ůɡůəŮɡɏɠ-ŬɘůɗɖŰɐɟŮɠ 

Űɞɡ ȹɘŬŭɘəŰɨɞɡ Űɤɜ ɄɟŬɔɛɎŰɤɜ ůɡɜŭɏɞɜŰŬɘ ɛŮ ɡˊɖɟŮůɑŮɠ ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ ɔɘŬ 

Űɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊŬɟɎɔɞɡɜ ɩůŰŮ ɜŬ ŬˊɞűŮɡɢɗɞɨɜ űɡůɘəɏɠ 

əŬŰŬůŰɟɞűɏɠ (ˊɡɟəŬɔɘɏɠ, ˊɚɖɛɛɨɟŮɠ ə.Ŭ), ɏɚŮɔɢɞɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ůɡɜɗɖəɩɜ, 

Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ, ɏɚŮɔɢɞɠ Űɖɠ əŬŰɎůŰŬůɖɠ ŬůɗŮɜɩɜ ə.Ŭ. Ƀ ŰŮɟɎůŰɘɞɠ ɧɔəɞɠ 

ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊŬɟɎɔɞɡɜ ɞɘ ŬɘůɗɖŰɐɟŮɠ, ɏɢŮɘ ŬɜŬɔəɎůŮɘ Űɖɜ ɛŮŰŬűɞɟɎ Űɖɠ ɘŭɏŬɠ Űɞɡ 

ȹɘŬŭɘəŰɨɞɡ Űɤɜ ɄɟŬɔɛɎŰɤɜ Ůɝɞɚɞəɚɐɟɞɡ ůŰɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ.   

ȼ ˊɚŬŰűɧɟɛŬ Űɞɡ FIWARE ɏɢŮɘ əŬŰŮɡɗɨɜŮɘ Űɞɡɠ ŭɖɛɘɞɡɟɔɞɨɠ ɚɞɔɘůɛɘəɞɨ, ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ ɡˊɖɟŮůɑŮɠ Űɖɠ, ůŰɖɜ ŬɜɎˊŰɡɝɖ çɏɝɡˊɜɤɜè ŮűŬɟɛɞɔɩɜ ɐ ɡˊɖɟŮůɘɩɜ 

ůŰŬ ˊɚŬɑůɘŬ Űɖɠ çɏɝɡˊɜɖɠ ˊɧɚɖɠè əŬɘ əŬŰô ŮˊɏəŰŬůɖ ůŰɖɜ ɘŭɏŬ Űɞɡ ȹɘŬŭɘəŰɨɞɡ Űɤɜ 

ɄɟŬɔɛɎŰɤɜ. ȱŭɖ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ, ɖ əɞɘɜɧŰɖŰŬ Űɞɡ FIWARE ɏɢŮɘ əɎɜŮɘ 

ůɖɛŬɜŰɘəɎ ɓɐɛŬŰŬ ůŰɖɜ ŬɜɎˊŰɡɝɖ ŰɏŰɞɘɤɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ɓɞɖɗɞɨɜ ůŰɖɜ ŭɖɛɘɞɡɟɔɑŬ 

ˊɘɞ ůɨɜɗŮŰɤɜ ŮűŬɟɛɞɔɩɜ. Ɇô ŬɡŰɐ Űɖɜ əŬŰŮɨɗɡɜůɖ, ŬɜŬˊŰɨɢɗɖəŮ ɖ ɡˊɖɟŮůɑŬ Sensor 

Data Collection
2
, ɖ ɞˊɞɑŬ Ŭɜ əŬɘ ɓɟɑůəŮŰŬɘ ŬəɧɛŬ ůŮ ŭɞəɘɛŬůŰɘəɧ ůŰɎŭɘɞ ɡˊɧůɢŮŰŬɘ 

ɜŬ ɚɨůŮɘ Űɞ ˊɟɧɓɚɖɛŬ ůɢŮŰɘəɎ ɛŮ Űɖɜ ůɡɚɚɞɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɏɠ 

ůɡůəŮɡɏɠ-ŬɘůɗɖŰɐɟŮɠ.  

ȼ ɡˊɖɟŮůɑŬ Sensor Data Collection ŬɜŬˊŰɨɢɗɖəŮ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ˊɨɚɖɠ 

ŭɘəŰɨɞɡ (gateway) ůŮ ɛɘŬ ůɡůəŮɡɐ ɛŮ ŭɡɜŬŰɧŰɖŰŬ ůɨɜŭŮůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ, ɩůŰŮ ɜŬ 

ɛˊɞɟŮɑ ɖ ůɡůəŮɡɐ ɜŬ ɚŬɛɓɎɜŮɘ ŰŬ ůɐɛŬŰŬ ŭɘŬűɞɟŮŰɘəɩɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ ɛŮ 

əŬŰɎɚɚɖɚɞɡɠ ɛɖɢŬɜɘůɛɞɨɠ ɜŬ ŰŬ ůŰɏɚɜŮɘ ůŮ ŭɘɎűɞɟŮɠ ɎɚɚŮɠ ɡˊɖɟŮůɑŮɠ ŬɜŮˊŰɡɔɛɏɜŮɠ 

ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ FIWARE. ȷɟɢɘəɎ ŭɖɛɘɞɡɟɔɐɗɖəŮ, ɔɘŬ Űɖɜ ɡˊɞůŰɐɟɘɝɖ ɘŬŰɟɘəɩɜ 

ůɡůəŮɡɩɜ əŬɘ  ɖ ůɡůəŮɡɐ ˊɞɡ ˊŬɑɕŮɘ Űɞ ɟɧɚɞ Űɖɠ ˊɨɚɖɠ ŭɘəŰɨɞɡ ŮɑɜŬɘ ɛɘŬ android 

ůɡůəŮɡɐ. ɀŮ Űɖɜ ůɡɛɛŮŰɞɢɐ əŬɘ Ɏɚɚɤɜ ŭɖɛɘɞɡɟɔɩɜ ɚɞɔɘůɛɘəɞɨ ɗŬ ɛˊɞɟŮɑ ŬɡŰɐ ɖ 

ɡˊɖɟŮůɑŬ ɜŬ ŮˊŮəŰŬɗŮɑ ůŰɖɜ ɡˊɞůŰɐɟɘɝɖ ˊɞɚɚɩɜ ŬɘůɗɖŰɐɟɤɜ ɧˊɤɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨɠ 

əŬɘ əɑɜɖůɖɠ, əŬɘ ˊŬɟɎɚɚɖɚŬ ɜŬ ɛˊɞɟŮɑ ɜŬ ɡˊɞůŰɖɟɑɝŮɘ əŬɘ ɎɚɚŮɠ ůɡůəŮɡɏɠ ɤɠ ˊɨɚɖ 

ŭɘəŰɨɞɡ ɧˊɤɠ ůɡůəŮɡɏɠ ɛŮ ɚŮɘŰɞɡɟɔɘəɧ iOS. ɆɨɛűɤɜŬ ɛŮ Űɞ əŮɑɛŮɜɞ ŰŮəɛɖɟɑɤůɖɠ 

ˊɞɡ ˊɟɞůűɏɟŮŰŬɘ [1], ɖ ɡɚɞˊɞɑɖůɖ Űɖɠ ɡˊɖɟŮůɑŬɠ ɓŬůɑɕŮŰŬɘ ůŮ ɡˊɖɟŮůɑŮɠ ˊɞɡ 

ɞɜɞɛɎɕɞɜŰŬɘ Protocol Adapters. ȷɡŰɏɠ ɞɘ ɡˊɖɟŮůɑŮɠ ŬɜŬˊŰɨůůɞɜŰŬɘ ŮɘŭɘəɎ ɔɘŬ əɎˊɞɘɞ 

ˊɟɤŰɧəɞɚɚɞ ŮˊɘəɞɘɜɤɜɑŬɠ (Wi-Fi, ZigBee, Bluetooth ə.Ŭ) əŬɘ Ůˊɘˊɚɏɞɜ ɔɘŬ ɛɘŬ 

ůɡɔəŮəɟɘɛɏɜɖ ůɡůəŮɡɐ. ȼ ɡˊɖɟŮůɑŬ ˊŬɟɏɢŮɘ ŭɘŮˊŬűɐ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŮűŬɟɛɞɔɩɜ 

(API), ůɨɛűɤɜŬ ɛŮ Űɞ ɞˊɞɑɞ ɛˊɞɟɞɨɜ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗɞɨɜ ɚŮɘŰɞɡɟɔɑŮɠ ɧˊɤɠ 

ůɡɜŭɟɞɛɐ ůŮ ɛɘŬ ůɡůəŮɡɐ ɩůŰŮ ɜŬ ɡˊɎɟɝŮɘ Ůɘŭɞˊɞɑɖůɖ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɗɏɚŮɘ ɜŬ 

ůŰŮɑɚŮɘ ŭŮŭɞɛɏɜŬ, ɧŰŬɜ ɛɘŬ ůɡůəŮɡɐ ŮɑɜŬɘ ɏŰɞɘɛɖ ɜŬ ůŰŮɑɚŮɘ ŭŮŭɞɛɏɜŬ ŰɧŰŮ 

ŮɘŭɞˊɞɘŮɑŰŬɘ ɖ ɡˊɖɟŮůɑŬ. Ⱥˊɑůɖɠ, ɡˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬɜŬəŰɖɗɞɨɜ ɖ ɚɑůŰŬ Űɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɛɘŬɠ ůɡůəŮɡɐɠ əŬɘ ŬɜɎəŰɖůɖ Űɖɠ ŰŮɚŮɡŰŬɑŬɠ Űɘɛɐɠ ɛɘŬɠ ɞɛɎŭŬɠ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɖɠ ůɡůəŮɡɐɠ ə.Ŭ. ȼ Ŭˊɧəɟɘůɖ (response) ˊɞɡ ˊɟɞəɨˊŰŮɘ ůŰɖɜ 

əɚɐůɖ ɛɘŬɠ ɛŮɗɧŭɞɡ Űɞɡ API ŮɑɜŬɘ ůŮ ˊɟɧŰɡˊɞ ŭŮŭɞɛɏɜɤɜ JSON (JavaScript Object 

Notation). 

                                                           
2
 http://catalogue.fi-star.eu/enablers/sensor-data-collection-service 
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Ⱥˊɞɛɏɜɤɠ ŭɨɞ əɨɟɘŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ɚɨɜŮɘ ɖ ɡˊɖɟŮůɑŬ Sensor Data Collection ŮɑɜŬɘ 

ŰŬ Ůɝɐɠ: 

¶ ɇɞ ˊɟɧɓɚɖɛŬ Űɖɠ ɨˊŬɟɝɖɠ ˊɞɚɚɩɜ ŭɘŬűɞɟŮŰɘəɩɜ ˊɟɤŰɞəɧɚɚɤɜ ŮˊɘəɞɘɜɤɜɑŬɠ 

ɛŮŰŬɝɨ Űɖɠ ůɡůəŮɡɐɠ əŬɘ ɛɘŬɠ ˊɨɚɖɠ ŭɘəŰɨɞɡ. ɇŬ əɡɟɘɧŰŮɟŬ ˊɟɤŰɧəɞɚɚŬ 

ŮˊɘəɞɘɜɤɜɑŬɠ ůŮ ŬɘůɗɖŰɐɟŮɠ Űɞɡ Ůɛˊɞɟɑɞɡ ŮɑɜŬɘ Űɞ Wi-Fi, Bluetooth, ZigBee 

ə.Ŭ. ȰŰůɘ ŮɑɜŬɘ ŮˊɘɓŮɓɚɖɛɏɜɖ ɖ ŬɜɎɔəɖ ɛɘŬɠ ɡˊɖɟŮůɑŬɠ ˊɞɡ ɗŬ ɡɚɞˊɞɘŮɑ 

ŭɘŮˊŬűɏɠ ůɨɛűɤɜŬ ɛŮ ŬɡŰɎ ŰŬ ˊɟɧŰɡˊŬ ɩůŰŮ ɜŬ ɔɑɜŮŰŬɘ Ůɨəɞɚɖ ɖ ŮˊɘəɞɘɜɤɜɑŬ 

ɛŮŰŬɝɨ Űɖɠ ɡˊɖɟŮůɑŬɠ əŬɘ Űɞɡ ŬɘůɗɖŰɐɟŬ. 

 

¶ Ⱥˊɑůɖɠ ɏɜŬ ŭŮɨŰŮɟɞ ˊɟɧɓɚɖɛŬ ˊɞɡ ˊɟɞəɨˊŰŮɘ ɛŮ Űɘɠ ˊɞɚɚɏɠ ŭɘŬűɞɟŮŰɘəɏɠ 

ůɡůəŮɡɏɠ ŮɑɜŬɘ ɧŰɘ əɎɗŮ ŮŰŬɘɟɑŬ ˊŬɟɏɢŮɘ ɏɜŬ ŭɘəɧ Űɖɠ API ɔɘŬ Űɖɜ ůɡɚɚɞɔɐ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɖ ɡɚɞˊɞɑɖůɖ ɛɘŬɠ 

ɡˊɖɟŮůɑŬɠ ɔɘŬ Űɞ ůɨɜɞɚɞ Űɤɜ ŬɘůɗɖŰɐɟɤɜ Űɞɡ Ůɛˊɞɟɑɞɡ ɛɞɘɎɕŮɘ ŬɟəŮŰɎ 

ŭɨůəɞɚɖ. 

 

 

ȾɑɜɖŰɟɞ ŬˊɞŰɏɚŮůŮ ɖ ŬˊɞɡůɑŬ Ŭˊɧ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ FIWARE ɛɘŬɠ ɡˊɖɟŮůɑŬɠ, ɖ 

ɞˊɞɑŬ ɗŬ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ, ŬˊɞɗɐəŮɡůɖɠ əŬɘ ŭɘŬɛɞɘɟŬůɛɞɨ Űɖɠ 

ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ɧˊɤɠ ɞ Sensor Data Collection ůô ɏɜŬ 

ˊɚɐɗɞɠ ɢɟɖůŰɩɜ ˊɞɡ ɏɢɞɡɜ əɎɜŮɘ ůɡɜŭɟɞɛɐ ůŰŬ ŭŮŭɞɛɏɜŬ əɎˊɞɘɞɡ ŬɘůɗɖŰɐɟŬ. Ƀɘ 

ɢɟɐůŰŮɠ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŬɡŰɐɜ Űɖɜ ɡˊɖɟŮůɑŬ ɗŬ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ űɡůɘəɎ 

ˊɟɧůɤˊŬ, ɡˊɖɟŮůɑŮɠ ɐ əŬɘ ŮűŬɟɛɞɔɏɠ ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ 

FIWARE əŬɘ ůŮ ɎɚɚŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ŬɜɎˊŰɡɝɖɠ. 

 

ɫʔʙʈɻ φȢ ɝʅʀʌɻʒʙ ʔʍʙʎʐʂ ȺFront-EndȻ ʆɻʅ ɿʅʀʌɻʒʙ ɿʅɻʔʀʚʍʅʎʂʏ 

ʎʑʎʐʙʈɻʐʋʏ ȺBack-EndȻ 

 

ȹɘŮˊŬűɐ ɢɟɐůŰɖ çFront-Endè ůɡɔəŮɜŰɟɩɜŮɘ ɧɚŬ ŰŬ ůɐɛŬŰŬ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ 

ŬɘůɗɖŰɐɟɤɜ əŬɘ ɏˊŮɘŰŬ Ŭˊɧ əŬŰɎɚɚɖɚɖ ŮˊŮɝŮɟɔŬůɑŬ ŰŬ ůŰɏɚɜŮɘ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ ůŮ 

ɛɘŬ ɡˊɖɟŮůɑŬ ůŰɞ Ɂɏűɞɠ, ɧˊɞɡ ɔɑɜŮŰŬɘ ɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡɠ. ɇɞɜ ɟɧɚɞ ŬɡŰɐɠ Űɖɠ 
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ɡˊɖɟŮůɑŬɠ ɛˊɞɟŮɑ ɜŬ ˊɎɟŮɘ ɖ ɡˊɖɟŮůɑŬ Sensor Data Collection ůŰɞ ˊŮɟɘɓɎɚɚɞɜ 

FIWARE. 

ȹɘŮˊŬűɐ ŭɘŬɢŮɑɟɘůɖɠ ůɡůŰɐɛŬŰɞɠ çBack-Endè ŬˊɞɗɖəŮɨŮɘ, ŮˊŮɝŮɟɔɎɕŮŰŬɘ əŬɘ 

ŭɘŬɛɞɘɟɎɕŮɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ůɡɜŭɟɞɛɏɠ Űɤɜ ɢɟɖůŰɩɜ 

Űɖɠ ŮűŬɟɛɞɔɐɠ. 

 

ũɘŬ Űɖɜ Ŭˊɚɞˊɞɑɖůɖ Űɞɡ ˊŬɟŬˊɎɜɤ ˊɟɞɓɚɐɛŬŰɞɠ ɗŮɤɟɐůŬɛŮ Űɘɠ ŭɨɞ ŭɘŮˊŬűɏɠ ɧˊɤɠ 

ˊŬɟɞɡůɘɎůŰɖəŬɜ ůŰɞ ůɢɐɛŬ 2 ɤɠ çɛŬɨɟŬ əɞɡŰɘɎè, əŬɘ ůŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ 

ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŮˊɘəŮɜŰɟɤɗɐəŬɛŮ ůŰɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ ŭɘŮˊŬűɐɠ ŭɘŬɢŮɑɟɘůɖɠ 

ůɡůŰɐɛŬŰɞɠ. Ⱥˊɞɛɏɜɤɠ, ɗŮɤɟɞɨɛŮ ɧŰɘ Ůɑůɞŭɞɠ ůŰɞ ůɨůŰɖɛŬ ɛŬɠ ŮɑɜŬɘ ŭŮŭɞɛɏɜŬ 

ˊɞɚɚɩɜ ŬɘůɗɖŰɐɟɤɜ, ŰŬ ɞˊɞɑŬ ɡˊŬəɞɨɜ ůŰɞ ˊɟɧŰɡˊɞ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ 

JSON. ȺəŰŮɜɐɠ ŬɜŬűɞɟɎ ůŰɞ ˊɟɧŰɡˊɞ ŭŮŭɞɛɏɜɤɜ JSON (JavaScript Object Notation) 

ɗŬ ɔɑɜŮɘ ůŰɞ əŮűɎɚŬɘɞ 2 ůŰɖɜ ɡˊɞŮɜɧŰɖŰŬ 2.1.3.6. 

 

1.4 ɩʀʍʅɾʍɻʒʙ ʐʂʏ ʇʞʎʂʏ 
 

ȼ ɚɨůɖ ˊɞɡ ˊɟɞŰŮɑɜɞɡɛŮ ůŰɞ ˊŬɟŬˊɎɜɤ ˊɟɧɓɚɖɛŬ ŮɑɜŬɘ ɖ ɡˊɖɟŮůɑŬ I.I.M 

(Intellicloud IoT Management), ɖ ɞˊɞɑŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞɡɠ ɢɟɐůŰŮɠ əŬɘ Űɞɡɠ 

ŬɘůɗɖŰɐɟŮɠ ɛŮ ůŰɧɢɞ Űɖɜ ɎɛŮůɖ Ůɜɖɛɏɟɤůɖ ůɡɜŭɟɞɛɖŰɩɜ-ɢɟɖůŰɩɜ, ůŮ ŮɜɖɛŮɟɩůŮɘɠ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ ŮəɎůŰɞŰŮ ŬɘůɗɖŰɐɟŬ. 

Ƀɘ ɓŬůɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɜŰŬɘ: 

¶ Ʉɟɞůɗɐəɖ/ŬűŬɑɟŮůɖ/ŬɜŬɜɏɤůɖ ŬɘůɗɖŰɐɟɤɜ Ŭˊɧ Űɞɜ ŭɘŬɢŮɘɟɘůŰɐ. 

¶ Ʉɟɞůɗɐəɖ/ŬűŬɑɟŮůɖ/ŬɜŬɜɏɤůɖ ůɡɜŭɟɞɛɩɜ ɢɟɐůŰɖ. 

¶ Ʉɟɞůɗɐəɖ/ŬűŬɑɟŮůɖ/ŬɜŬɜɏɤůɖ ŬŭŮɘɩɜ ůŮ ɢɟɐůŰŮɠ ɔɘŬ Űɖɜ ůɡɜŭɟɞɛɐ 

ŬɘůɗɖŰɐɟɤɜ, Ŭˊɧ Űɞɜ ŭɘŬɢŮɘɟɘůŰɐ. 

¶ ȯɛŮůɖ Ůɜɖɛɏɟɤůɖ ůɡɜŭɟɞɛɖŰɩɜ ůŮ ŮɜɖɛŮɟɩůŮɘɠ ŬɘůɗɖŰɐɟɤɜ ˊɞɡ ɏɢɞɡɜ 

ůɡɜŭɟɞɛɐ. 

¶ ɇŬɡŰɞˊɞɑɖůɖ/ŭɘŬɔɟŬűɐ ɢɟɖůŰɩɜ Ŭˊɧ Űɞɜ ŭɘŬɢŮɘɟɘůŰɐ. 

¶ ȸɎůɖ ŭŮŭɞɛɏɜɤɜ ɛŮ Űɞ ɘůŰɞɟɘəɧ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ. 

 

ȼ ůɡɜŮɘůűɞɟɎ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ɡɚɞˊɞɑɖůɖ Űɞɡ I.I.M SE, ɛŮ ŰŬ 

əɡɟɘɧŰŮɟŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ ɜŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ˊŬɟŬəɎŰɤ: 

¶ ȺˊŮəŰɎůɘɛɞ, ɛˊɞɟɞɨɜ ɜŬ ˊɟɞůŰŮɗɞɨɜ ɡˊɖɟŮůɑŮɠ ɔɘŬ Űɖɜ ŮˊɏəŰŬůɖ Űɤɜ 

ɚŮɘŰɞɡɟɔɘɩɜ Űɞɡ SE, ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ŮɟɔŬɚŮɑŬ ŬɜɎɚɡůɖɠ ŭŮŭɞɛɏɜɤɜ.  



11 
 

¶ Ⱥɨəɞɚɞ ůŰɖɜ ɢɟɐůɖ, ɛŮ ɏɜŬ Ŭˊɚɧ əŬɘ ŮɨɢɟɖůŰɞ REST (Representational State 

Transfer) API ˊɞɡ ˊɟɞůűɏɟŮŰŬɘ ůŮ ɞˊɞɘɞɜŭɐˊɞŰŮ ɗɏɚŮɘ ɜŬ Űɞ ɢɟɖůɘɛɞˊɞɘɐůŮɘ. 

¶ ɈˊɞůŰɐɟɘɝɖ ˊɞɚɚɩɜ ŭɘŬűɞɟŮŰɘəɩɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ ɢɟɖůŰɩɜ/ŮɚŬůŰɘəɧŰɖŰŬ, 

ˊɟɞůŬɟɛɞɔɐ Űɤɜ ɡˊɞɚɞɔɘůŰɘəɩɜ ˊɧɟɤɜ Űɖɠ ɡˊɞŭɞɛɐɠ ɜɏűɞɡɠ ůŮ ˊŮɟɑˊŰɤůɖ 

ŬˊŬɑŰɖůɖɠ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ. 

¶ ɆɡɛɓŬŰɧŰɖŰŬ, ɛŮ ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ˊŮɟɘɓɎɚɚɞɜŰŬ Ɂɏűɞɡɠ ɧˊɤɠ Űɞ 

FIWARE. 

 

1.5 ɝʋʈʙ ʐʂʏ ʀʍɾɻʎʚɻʏ 
 

ɆŰɞ 2
ɞ
 əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ŮəŰŮɜɏůŰŮɟɖ ŬɜŬűɞɟɎ ůŰɖɜ ŰŮɢɜɞɚɞɔɑŬ ɈˊɞɚɞɔɘůŰɘəɞɨ 

Ɂɏűɞɡɠ. ȹɑɜŮŰŬɘ ɞ ɞɟɘůɛɧɠ əŬɘ ŬɜŬɚɨɞɜŰŬɘ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ əŬɘ ɞɘ ŬŭɡɜŬɛɑŮɠ Űɖɠ 

ŰŮɢɜɞɚɞɔɑŬɠ Ɂɏűɞɡɠ, Űɑ ˊɟɞůűɏɟŮɘ ůɐɛŮɟŬ ůŰɞɜ əɧůɛɞ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ ŬɚɚɎ əŬɘ ˊɞɨ 

ɏɢɞɡɜ ŮɜŰɞˊɘůŰŮɑ ŬŭɡɜŬɛɑŮɠ. Ⱥˊɘˊɚɏɞɜ, ɔɑɜŮŰŬɘ ŬɜɎɚɡůɖ ɧůɤɜ ŬűɞɟɎ ŰŬ ɛɞɜŰɏɚŬ 

ˊŬɟɞɢɐɠ ɡˊɖɟŮůɘɩɜ ůŰɞ ɜɏűɞɠ, Űɘ ŮɑɜŬɘ ɡˊɖɟŮůɑŮɠ ɔŮɜɘəɞɨ əŬɘ Ůɘŭɘəɞɨ ůəɞˊɞɨ. 

ȷɜŬűŮɟɧɛŬůŰŮ ůŰɖɜ ɈˊɖɟŮůɘɞəŮɜŰɟɘəɐ ȷɟɢɘŰŮəŰɞɜɘəɐ əŬɘ Űɘɠ ŰŮɢɜɞɚɞɔɑŮɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮ ůŰɖɜ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ (REST, HTTP, JSON ə.Ŭ). ɆŰɖ 

ůɡɜɏɢŮɘŬ, ˊŮɟɘɔɟɎűŮŰŬɘ ɖ ɜɏŬ ŰɎůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ, ȹɘŬŭɑəŰɡɞ Űɤɜ ɄɟŬɔɛɎŰɤɜ (IoT), 

Űɘ ɛŬɠ ˊɟɞůűɏɟŮɘ, ˊɤɠ ůɡůɢŮŰɑɕŮŰŬɘ ɎɛŮůŬ ɛŮ Űɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ. ɆŰɞ 3
ɞ
 

əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬɘ ŰŬ Ůˊɘɛɏɟɞɡɠ 

ŰɛɐɛŬŰɎ Űɖɠ. Ⱥˊɑůɖɠ, ŬɜŬɚɨŮŰŬɘ ɖ ɡɚɞˊɞɑɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛŬɠ əŬɘ Űɞ ˊɩɠ ŬɡŰɧ 

ŬɜŬˊŰɨɢɗɖəŮ ůŰɞ ɜɏűɞɠ. ɇɏɚɞɠ, ŭɘŮɝɐɢɗɖ ɏɜŬ ˊŮɑɟŬɛŬ ɔɘŬ ɜŬ ɛˊɞɟɏůɞɡɛŮ ɜŬ 

ɛŮŰɟɐůɞɡɛŮ Űɖɜ ŬˊɞŭɞŰɘəɧŰɖŰŬ Űɞɡ SE ɤɠ ˊɟɞɠ Űɞɜ ɢɟɧɜɞ ŬˊɎɜŰɖůɖɠ (response 

time). ɇɏɚɞɠ, ůŰɞ əŮűɎɚŬɘɞ 4 ˊŮɟɘɏɢɞɜŰŬɘ ůɡɛˊŮɟɎůɛŬŰŬ ŬɚɚɎ əŬɘ ˊɟɞŰɎůŮɘɠ ɔɘŬ 

ɛŮɚɚɞɜŰɘəɐ Ůɝɏɚɘɝɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 
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ɣʀʒʗʇɻʅʋ 2ʋ  

2. ɭʌʝɼɻʃʍʋ ʆɻʅ ɭʌʗʍʔʋʑʎʀʏ ɬʀʔʉʋʇʋɾʚʀʏ 
 

 

2.1 ɭʌʋʇʋɾʅʎʐʅʆʝ ɦʘʒʋʏ ɉCloud Computing ) 
 

ɇɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ [2,3,4] ŮɑɜŬɘ ɏɜŬ ɛɞɜŰɏɚɞ ˊɞɡ ŮˊɘŰɟɏˊŮɘ Ůɨəɞɚɖ, ŮɡɏɚɘəŰɖ, 

əŬŰɎ ŬˊŬɑŰɖůɖ çon-demandè əŬɘ ŬˊŮɟɘɧɟɘůŰɖ ŭɘəŰɡŬəɐ ˊɟɧůɓŬůɖ ůŮ ɛɘŬ ůɡɚɚɞɔɐ 

ˊŬɟŬɛŮŰɟɞˊɞɘɐůɘɛɤɜ ɡˊɞɚɞɔɘůŰɘəɩɜ ˊɧɟɤɜ (ŭɑəŰɡɞ, ŭɘŬəɞɛɘůŰɏɠ, ŬˊɞɗɐəŮɡůɖ, 

ŮűŬɟɛɞɔɏɠ əŬɘ ɡˊɖɟŮůɑŮɠ), ɞɘ ɞˊɞɑɞɘ ɛˊɞɟɞɨɜ ɜŬ ŭŮůɛŮɡŰɞɨɜ əŬɘ ɜŬ ŬˊŮɚŮɡɗŮɟɤɗɞɨɜ 

ɔɟɐɔɞɟŬ ɛŮ Űɖɜ ŮɚɎɢɘůŰɖ ŭɡɜŬŰɐ ˊɟɞůˊɎɗŮɘŬ əŬɘ ŬɚɚɖɚŮˊɑŭɟŬůɖ Ŭˊɧ Űɞ ɢɟɐůŰɖ. 

ȷɡŰɧ Űɞ ɛɞɜŰɏɚɞ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰɟɑŬ ɛɞɜŰɏɚŬ ˊŬɟɞɢɐɠ ɡˊɖɟŮůɘɩɜ əŬɘ ŰɏůůŮɟŬ 

ɛɞɜŰɏɚŬ ŬɜɎˊŰɡɝɖɠ. 

ȼ ŬɡɝŬɜɧɛŮɜɖ ɕɐŰɖůɖ Űɞɡ əɞɘɜɞɨ ɔɘŬ Űɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ ŭŮɑɢɜŮɘ ɧŰɘ ŬɡŰɐ ɖ ɜɏŬ 

ŰŮɢɜɞɚɞɔɑŬ ˊɟɞůűɏɟŮɘ ˊɞɚɚɎ ɞűɏɚɖ ůŰɞɡɠ ɢɟɐůŰŮɠ əŬɘ Űɘɠ ŮˊɘɢŮɘɟɐůŮɘɠ. 

¶ ɀŮɘɤɛɏɜɞ ȾɧůŰɞɠ 

Ƀɘ ɢɟɐůŰŮɠ ˊɞɡ Ůˊɘɚɏɔɞɡɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ ŮűŬɟɛɞɔɏɠ ɐ ɡˊɖɟŮůɑŮɠ ˊɞɡ 

ˊŬɟɏɢɞɜŰŬɘ Ŭˊɧ Űɞ Ɂɏűɞɠ ŮˊɤűŮɚɞɨɜŰŬɘ ɞɘəɞɜɞɛɘəɎ. ȼ ůɡɜŰɐɟɖůɖ əŬɘ ɞɘ 

ŬɜŬɓŬɗɛɑůŮɘɠ Űɞɡ ɚɞɔɘůɛɘəɞɨ ŮɑɜŬɘ ŬˊɞəɚŮɘůŰɘəɐ Ůɡɗɨɜɖ Űɞɡ ˊɎɟɞɢɞɡ əŬɘ ɧɢɘ 

Űɞɡ ɢɟɐůŰɖ. ȰŰůɘ ŬˊɞűŮɨɔŮŰŬɘ ɖ ˊɟɧůɚɖɣɖ ɜɏɞɡ ŮɝŮɘŭɘəŮɡɛɏɜɞɡ ˊɟɞůɤˊɘəɞɨ 

Ŭˊɧ Űɘɠ ŮˊɘɢŮɘɟɐůŮɘɠ. Ⱥˊɑůɖɠ, ɞ Ůɝɞˊɚɘůɛɧɠ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɛɘŬ ŮŰŬɘɟŮɑŬ 

ɛŮɘɩɜŮŰŬɘ, əŬɗɩɠ ɞɘ ɡˊɖɟŮůɑŮɠ űɘɚɞɝŮɜɞɨɜŰŬɘ ůŮ ŬˊɞɛŬəɟɡůɛɏɜɞɡɠ 

ŮɝɡˊɖɟŮŰɖŰɏɠ əŬɘ ŬɟəŮɑ ɞˊɞɘŬŭɐˊɞŰŮ ůɡůəŮɡɐ ɛŮ ˊɟɧůɓŬůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ 

ɩůŰŮ ŬɡŰɏɠ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ. 

 

¶ ȺɡŮɚɘɝɑŬ 

ȼ ˊɟɧůɓŬůɖ ůŮ ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊŬɟɏɢŮɘ Űɞ Ɂɏűɞɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Ŭˊɧ 

ɞˊɞɘŬŭɐˊɞŰŮ ŰɞˊɞɗŮůɑŬ ɐ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ɕɖŰɐůŮɘ ɞ ɢɟɐůŰɖɠ, ɛŮ ŭŮŭɞɛɏɜɖ Űɖɜ 

ɨˊŬɟɝɖ ůɨɜŭŮůɖɠ ůŰɞ ŭɑəŰɡɞ. 

 

¶ ȺɚŬůŰɘəɧŰɖŰŬ 

Ƀ ɢɟɐůŰɖɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞɡɠ ˊɧɟɞɡɠ ˊɞɡ Űɞɡ ˊŬɟɏɢŮɘ 

Űɞ Ɂɏűɞɠ ůɨɛűɤɜŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ Űɞɡ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ɞɘ əŬŰŬɜŬɚɤŰɏɠ 

ɛˊɞɟɞɨɜ ɜŬ ŬɡɝɎɜɞɡɜ ɡˊɞɚɞɔɘůŰɘəɐ ɘůɢɨ (ŬˊɞɗɖəŮɡŰɘəɧ ɢɩɟɞ, ɛɜɐɛɖ ə.Ŭ.) 
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ŬɜɎ ŰŬəŰɎ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ ɐ ɜŬ ŬˊŮɚŮɡɗŮɟɩɜɞɡɜ ˊɧɟɞɡɠ ɧŰŬɜ ˊɚɏɞɜ ŭŮɜ 

ŮɑɜŬɘ ɢɟɐůɘɛɞɘ. 

 

¶ ɉɟɏɤůɖ ŬɜɎ ɢɟɐůɖ 

Ƀɘ ˊŬɟŮɢɧɛŮɜɞɘ ˊɧɟɞɘ ŮɑɜŬɘ ɛŮŰɟɐůɘɛɞɘ əŬɘ əɞůŰɞɚɞɔɞɨɜŰŬɘ ůɨɛűɤɜŬ ɛŮ Űɞ 

ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɢɟɐůɖɠ Űɞɡɠ. ȰŰůɘ, ɖ əŬŰŬɜɎɚɤůɖ əŬɘ ɖ ɢɟɏɤůɐ Űɞɡɠ 

ŮɚɏɔɢŮŰŬɘ ˊɚɐɟɤɠ Ŭˊɧ Űɞɜ ɢɟɐůŰɖ. ũɘŬ ŮˊɘɢŮɘɟɐůŮɘɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ 

ŮűŬɟɛɞɔɏɠ ɛŮ ɓɎůɖ ŰŬ ɤɟɎɟɘŬ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ  ŬɡŰɧ Űɞ ɛɞɜŰɏɚɞ ˊŬɟɞɢɐɠ 

ɡˊɖɟŮůɘɩɜ ŮɜŭŮɑəɜɡŰŬɘ əŬɗɩɠ ɛŮɘɩɜŮɘ ŰŬ ɏɝɞŭŬ Űɞɡɠ ůŮ ůɖɛŬɜŰɘəɧ ɓŬɗɛɧ.  

 

¶ ȷɨɝɖůɖ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ 

Ƀɘ ɡˊɖɟŮůɑŮɠ ŮɝɡˊɖɟŮŰɞɨɜ ˊŬɟɎɚɚɖɚŬ əŬɘ Űɖɜ ɑŭɘŬ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɚɚɞɨɠ 

ɢɟɐůŰŮɠ. ɀɘŬ ŮŰŬɘɟŮɑŬ ˊɞɡ ŬˊŬůɢɞɚŮɑ ɛŮɔɎɚɞ Ŭɟɘɗɛɧ ŮɟɔŬɕɞɛɏɜɤɜ ɏɢŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɘŬɛŮɟɑůŮɘ ŬɟɢŮɑŬ Ŭˊɧ ɏɜŬ əŮɜŰɟɘəɧ ȼ/Ɉ ůŮ ɧɚɞɡɠ Űɞɡɠ 

ŮɟɔŬɕɧɛŮɜɞɡɠ ŰŬɡŰɧɢɟɞɜŬ əŬɘ ɧɢɘ ůŰɞɜ əŬɗɏɜŬ ɝŮɢɤɟɘůŰɎ. ȷɡŰɧ ɏɢŮɘ ůŬɜ 

ŬˊɞŰɏɚŮůɛŬ Űɖɜ ɔɟɐɔɞɟɖ Ůɜɖɛɏɟɤůɖ Űɤɜ ɢɟɖůŰɩɜ əŬɘ əŬŰô ŮˊɏəŰŬůɖ Űɖɜ ɧůɞ 

Űɞ ŭɡɜŬŰɧɜ əŬɚɨŰŮɟɖ Ŭˊɧŭɞůɐ Űɞɡɠ. 

ȳˊɤɠ ůŮ əɎɗŮ ɜɏŬ ŰŮɢɜɞɚɞɔɑŬ, ɏŰůɘ əŬɘ Űɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ ŭɘɢɎɕŮɘ əŬɘ 

ˊɟɞɓɚɖɛŬŰɑɕŮɘ Űɞɡɠ əŬŰŬɜŬɚɤŰɏɠ, ɔɘŬ Űɞ əŬŰɎ ˊɧůɞ ŮɑɜŬɘ ɛɘŬ ŮˊŬɟəɐɠ əŬɘ ŬůűŬɚɐɠ 

ɚɨůɖ ɔɘô ŬɡŰɞɨɠ. ɄɏɟŬ Ŭˊɧ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ ˊɞɡ ˊɟɞůűɏɟŮɘ Űɞ Ɂɏűɞɠ ɡˊɎɟɢɞɡɜ əŬɘ 

ŬɟəŮŰɎ ŮɟɤŰɐɛŬŰŬ ɔɘŬ ŰŬ ŬɟɜɖŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ŮɑɜŬɘ ˊɘɗŬɜɧɜ ŬɡŰɧ ɜŬ 

ˊɟɞəŬɚɏůŮɘ. ɀŮɟɘəɎ Ŭˊɧ ŬɡŰɎ ŮɑɜŬɘ ç ɇŬ ŭŮŭɞɛɏɜŬ ŮɑɜŬɘ ŬůűŬɚɐ; è , ç ɆŮ ˊŮɟɑˊŰɤůɖ 

ˊŰɩůɖɠ Űɞɡ ŭɘəŰɨɞɡ ɛˊɞɟɩ ɜŬ ɏɢɤ ˊɟɧůɓŬůɖ ůŰɘɠ ɡˊɖɟŮůɑŮɠ; è. ŪŬ ˊɟɞůˊŬɗɐůɞɡɛŮ 

ˊŬɟŬəɎŰɤ ɜŬ ŬɜŬɚɨůɞɡɛŮ əŬɘ ɜŬ ŭɩůɞɡɛŮ ŬˊŬɜŰɐůŮɘɠ ůŰŬ əŮɜɎ ˊɞɡ ɏɢɞɡɜ 

ˊŬɟŬŰɖɟɖɗŮɑ. 

¶ ȷůűɎɚŮɘŬ əŬɘ ɀɡůŰɘəɧŰɖŰŬ 

ȳŰŬɜ ŬɜŬűŮɟɧɛŬůŰŮ ůŰɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ, Űɞ ŮɟɩŰɖɛŬ ˊɞɡ ɔŮɜɜɎŰŬɘ 

ŮɑɜŬɘ, Ŭɜ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ űɘɚɞɝŮɜɞɨɜŰŬɘ ůŮ ŬɡŰɧ ŮɑɜŬɘ ŬůűŬɚɐ. ȺɑɜŬɘ ɔŮɔɞɜɧɠ 

ɧŰɘ ɞɘ ɢɟɐůŰŮɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŮˊɘűɡɚŬəŰɘəɞɑ ůŰɞ ɜŬ ŮɛˊɘůŰŮɡŰɞɨɜ ŮɡŬɑůɗɖŰŬ 

ŭŮŭɞɛɏɜŬ ůŮ ŰɟɑŰɞɡɠ, əŬɗɩɠ ɖ ŬůűɎɚŮɘŬ Űɞɡɠ ŭŮɜ ŭɘŬůűŬɚɑɕŮŰŬɘ ˊɚɐɟɤɠ Ŭˊɧ 

əŬɜɏɜŬɜ ˊɎɟɞɢɞ əŬɘ ŭŮɜ ɔɑɜɞɜŰŬɘ ɔɜɤůŰɏɠ ůŰɞɡɠ əŬŰŬɜŬɚɤŰɏɠ ŰŮɢɜɘəɏɠ 

ɚŮˊŰɞɛɏɟŮɘŮɠ, ɧˊɤɠ Űɞ ˊɞɨ ɓɟɑůəɞɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡɠ . ɆɨɛűɤɜŬ ɛŮ 

ɛŮɚɏŰŮɠ ˊɞɡ ɏɢɞɡɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ [5,6] ɡˊɎɟɢŮɘ ˊɎɜŰŬ ɞ əɑɜŭɡɜɞɠ 

ŮɡŬɑůɗɖŰŬ ŭŮŭɞɛɏɜŬ ɜŬ ŮəŰɑɗŮɜŰŬɘ ŭɖɛɧůɘŬ ůŰɞ ŭɘŬŭɑəŰɡɞ. ȰŰůɘ 

ůɡɛˊŮɟŬɑɜɞɡɛŮ ɧŰɘ ůŮ ɛɘŬ Ůˊɞɢɐ ˊɞɡ ɞɘ ůɡɜɏˊŮɘŮɠ əŬɘ ŰŬ ˊɘɗŬɜɎ əɧůŰɖ Ŭˊɧ 

ˊɘɗŬɜɏɠ ŬůŰɞɢɑŮɠ ŬɡɝɎɜɞɜŰŬɘ, ɞɘ ŮŰŬɘɟŮɑŮɠ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ŮɛˊɘůŰŮɡŰɘəɎ 

ŭŮŭɞɛɏɜŬ ˊɟɏˊŮɘ ɜŬ ŬɜŬˊŰɨɝɞɡɜ əŬɚɨŰŮɟɞɡɠ Űɟɧˊɞɡɠ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ 

ˊɟŬəŰɘəɩɜ ŬůűŬɚŮɑŬɠ əŬɘ ɛɡůŰɘəɧŰɖŰŬɠ ůŰɘɠ ɡˊɖɟŮůɑŮɠ ɈˊɞɚɞɔɘůŰɘəɞɨ 

Ɂɏűɞɡɠ, ɩůŰŮ ɜŬ əŮɟŭɑůɞɡɜ Űɖɜ ŮɛˊɘůŰɞůɨɜɖ Űɞɡ əɞɘɜɞɨ.  
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¶ ȹɘŬɔɟŬűɐ ŭŮŭɞɛɏɜɤɜ 

ȼ ŬůűŬɚɐɠ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŭɘŬɔɟŬűɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬŰɎ Űɞɜ 

ŰŮɟɛŬŰɘůɛɧ Űɖɠ ůɡɜŮɟɔŬůɑŬɠ ˊŮɚɎŰɖ-ˊŬɟɧɢɞɡ ŭŮɜ ŭɘŬůűŬɚɑɕŮŰŬɘ. ȹŮɜ ɔɑɜŮŰŬɘ 

ɔɜɤůŰɐ ůŰɞɜ ɢɟɐůŰɖ ɖ ɛɏɗɞŭɞɠ ɛŮ Űɖɜ ɞˊɞɑŬ ŭɘŬɔɟɎűɞɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ 

əŬɘ ɖ ɨˊŬɟɝɖ əɎˊɞɘɞɡ ŬɜŰɑɔɟŬűɞɡ ŬɡŰɩɜ, ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ Ŭˊɧ 

ɛɖ ŮɝɞɡůɘɞŭɞŰɖɛɏɜɞɡɠ ɢɟɐůŰŮɠ Űɞɡ Ɂɏűɞɡɠ. 

 

¶ ɁɞɛɘəɎ ɕɖŰɐɛŬŰŬ 

ȼ ůɡɛɛɧɟűɤůɖ ɛŮ Űɞ ɜɧɛɞ ŮɑɜŬɘ ɏɜŬ ˊɞɚɨ ůɖɛŬɜŰɘəɧ ůŰɞɘɢŮɑɞ ɛŮŰŬɝɨ Űɞɡ 

əŬŰŬɜŬɚɤŰɐ əŬɘ Űɞɡ ˊɎɟɞɢɞɡ Ŭˊɧ Űɖ ůŰɘɔɛɐ ˊɞɡ ɖ ɜɞɛɞɗŮůɑŬ ůŰɞ ɕɐŰɖɛŬ Űɞɡ 

ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ ɗŮɤɟŮɑŰŬɘ ˊɟɞɓɚɖɛŬŰɘəɐ. Ƀ ɢɟɐůŰɖɠ, ůɐɛŮɟŬ,  ŭŮɜ 

ɔɜɤɟɑɕŮɘ ŮˊŬɟəɩɠ ŰŬ ŭɘəŬɘɩɛŬŰɎ Űɞɡ ŬˊɏɜŬɜŰɘ ůŰɞɜ ˊɎɟɞɢɞ əŬɘ ˊɞɘɎ ŮɑɜŬɘ ŰŬ 

ŭɘəŬɘɩɛŬŰŬ Űɞɡ ˊɎɟɞɢɞɡ ˊɎɜɤ ůŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ.  ɇɞ ɕɐŰɖɛŬ ŬɡŰɧ ŮɜŰŮɑɜŮŰŬɘ 

Ŭˊɧ Űɖ ůŰɘɔɛɐ ˊɞɡ ɞɘ ɡˊɞŭɞɛɏɠ Ɂɏűɞɡɠ ˊɞɡ űɘɚɞɝŮɜɞɨɜ ŰŬ ŭŮŭɞɛɏɜŬ ŭŮɜ 

ɓɟɑůəɞɜŰŬɘ ůŮ ɏɜŬ ůɖɛŮɑɞ Űɞɡ ˊɚŬɜɐŰɖ ŬɚɚɎ ŭɘŬɛŮɟɑɕɞɜŰŬɘ ŬɜɎ Űɞɜ əɧůɛɞ, 

əŬɗɩɠ ŭŮɜ ɡˊɎɟɢŮɘ ɏɜŬ ŮɜɘŬɑɞ ɜɞɛɞɗŮŰɘəɧ ˊɚŬɑůɘɞ ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ 

əŬŰŬɜŬɚɤŰɐ. 

 

¶ ɉɟɐůɖ ŭɘəŰɨɞɡ 

ȳˊɤɠ ɏɢɞɡɛŮ ŬɜŬűɏɟŮɘ ɖ ˊɟɧůɓŬůɖ ůŰɘɠ ɡˊɖɟŮůɑŮɠ Ɂɏűɞɡɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ 

Ŭˊɧ ɞˊɞɘŬŭɐˊɞŰŮ ůɡůəŮɡɐ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ, əɎŰɘ Űɞ ɞˊɞɑɞ 

ŭɘŮɡəɞɚɨɜŮɘ Űɞɜ ɢɟɐůŰɖ. ɇɞ ˊɚŮɞɜɏəŰɖɛŬ ŬɡŰɧ, ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ ɛŮɘɞɜɏəŰɖɛŬ 

ůŮ ˊŮɟɑˊŰɤůɖ ˊɘɗŬɜɐɠ ŭɘŬəɞˊɐɠ Űɞɡ  ŭɘəŰɨɞɡ, əŬɗɩɠ ɔɑɜŮŰŬɘ ŬŭɨɜŬŰɖ ɖ 

ˊɟɧůɓŬůɖ ůŮ ɡˊɖɟŮůɑŮɠ ɐ ŬɟɢŮɑŬ ˊɞɡ ɞ əŬŰŬɜŬɚɤŰɐɠ ŮˊɘɗɡɛŮɑ ɜŬ 

ˊɟɞůˊŮɚɎůŮɘ. 

 

2.1.1 ɥʋʉʐʘʇɻ ʌɻʍʋʔʙʏ ʑʌʂʍʀʎʅʡʉ 
 

ɇɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ ɛˊɞɟŮɑ ɜŬ ɢŬɟŬəŰɖɟɘůŰŮɑ ɤɠ ˊɟɞɠ Űɞ ɛɞɜŰɏɚɞ Űɖɠ ɡˊɖɟŮůɑŬɠ 

ˊɞɡ ˊŬɟɏɢŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ. ɇŬ ŰɟɑŬ ɓŬůɘəɎ ɛɞɜŰɏɚŬ [2,3] ŮɑɜŬɘ ŰŬ Ůɝɐɠ: ȿɞɔɘůɛɘəɧ 

ɤɠ ɈˊɖɟŮůɑŬ (Software-as-a-Service), ɄɚŬŰűɧɟɛŬ ɤɠ ɈˊɖɟŮůɑŬ (Platform-as-a-

Service), Ɉˊɞŭɞɛɐ ɤɠ ɈˊɖɟŮůɑŬ (Infrastructure-as-a-Service). 

 

¶ ȿɞɔɘůɛɘəɧ ɤɠ ɈˊɖɟŮůɑŬ (SaaS) 

ɇɞ ȿɞɔɘůɛɘəɧ ɤɠ ɈˊɖɟŮůɑŬ ˊŬɟɏɢŮɘ ˊɟɧůɓŬůɖ ůŮ ŮűŬɟɛɞɔɏɠ-ɚɞɔɘůɛɘəɧ ˊɞɡ 

űɘɚɞɝŮɜɞɨɜŰŬɘ ůŮ ɡˊɞŭɞɛɏɠ Ɂɏűɞɡɠ ɛɏůɤ Űɞɡ ŭɘŬŭɘəŰɨɞɡ ɤɠ ɡˊɖɟŮůɑŮɠ. 

ɇɏŰɞɘŮɠ ŮűŬɟɛɞɔɏɠ, ˊɞɡ ůɐɛŮɟŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əŬŰɎ əɧɟɞɜ ŮɑɜŬɘ Űɞ Gmail, 

Dropbox, Yahoo Mail ə.Ŭ. . ȷˊɧ ŰŬ ŰɟɑŬ ɛɞɜŰɏɚŬ, Űɞ ȿɞɔɘůɛɘəɧ ɤɠ ɈˊɖɟŮůɑŬ 

ˊɟɞůŮɚəɨŮɘ ˊŮɟɘůůɧŰŮɟɞɡɠ ɢɟɐůŰŮɠ, əŬɗɩɠ ŮɜŰɞˊɑɕɞɜŰŬɘ ŬɟəŮŰɎ 

ˊɚŮɞɜŮəŰɐɛŬŰŬ ůŮ ŬɡŰɧ. Ƀ əŬŰŬɜŬɚɤŰɐɠ, ŬˊɞəŰɩɜŰŬɠ ɛɘŬ ŰɏŰɞɘŬ ɡˊɖɟŮůɑŬ 
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ˊɚɖɟɩɜŮɘ ɛɘŬ űɞɟɎ Űɖɜ ůɢŮŰɘəɐ Ŭɛɞɘɓɐ. ȼ ɡˊɞůŰɐɟɘɝɖ əŬɘ ɞɘ ŮɜɖɛŮɟɩůŮɘɠ 

ˊŬɟɏɢɞɜŰŬɘ Ŭˊɧ Űɞɜ ˊɟɞɛɖɗŮɡŰɐ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛŮɘɩɜɞɜŰŬɘ ŰŬ ɏɝɞŭŬ. 

Ⱥˊɘˊɚɏɞɜ, ɡˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ˊɚɖɟɤɛɐɠ Űɖɠ ɡˊɖɟŮůɑŬɠ ɛɏůɤ ɛɘŬɠ 

ůɡɜŭɟɞɛɐɠ, ɩůŰŮ ɖ əɞůŰɞɚɧɔɖůɖ ɜŬ ɔɑɜŮŰŬɘ ɛɧɜɞ ɔɘŬ Űɞ ŭɘɎůŰɖɛŬ ˊɞɡ ŬɡŰɐ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ. ɇɏɚɞɠ, ŭŮɜ ŭŮůɛŮɨɞɜŰŬɘ ˊɧɟɞɘ ůŰɞɜ ɡˊɞɚɞɔɘůŰɐ Űɞɡ ɢɟɐůŰɖ, 

ɧˊɤɠ ŬˊɞɗɖəŮɡŰɘəɧɠ ɢɩɟɞɠ, əŬɗɩɠ ɖ ˊɟɧůɓŬůɖ ɔɑɜŮŰŬɘ ɛɏůɤ Ůɜɧɠ 

çűɡɚɚɞɛŮŰɟɖŰɐè (browser) ɢɤɟɑɠ ɜŬ ŮɔəŬɗɑůŰŬŰŬɘ əɎˊɞɘɞ Ůˊɘˊɚɏɞɜ 

ɚɞɔɘůɛɘəɧ. 

 

¶ ɄɚŬŰűɧɟɛŬ ɤɠ ɈˊɖɟŮůɑŬ (PaaS) 

ɇɞ ɛɞɜŰɏɚɞ ŬɡŰɧ ˊŬɟɏɢŮɘ Űɘɠ əŬŰɎɚɚɖɚŮɠ ɡˊɖɟŮůɑŮɠ ˊɟɞəŮɘɛɏɜɞɡ əɎˊɞɘɞɠ ɜŬ 

ɛˊɞɟɏůŮɘ ɜŬ ŬɜŬˊŰɨɝŮɘ, ɜŬ ŭɞəɘɛɎůŮɘ, ɜŬ ŭɘŬɗɏůŮɘ əŬɘ ɜŬ ůɡɜŰɖɟɐůŮɘ 

ŮűŬɟɛɞɔɏɠ əŬɘ ɡˊɖɟŮůɑŮɠ ɛɏůŬ ůŮ ɏɜŬ ŮɜɘŬɑɞ ˊŮɟɘɓɎɚɚɞɜ ˊɚŬŰűɧɟɛŬɠ, Űɞ 

ɞˊɞɑɞ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɔɘŬ Űɖɜ ŮɚŬůŰɘəɧŰɖŰŬ əŬɘ Űɖɜ ŮɡŮɚɘɝɑŬ ˊɞɡ ˊɟɞůűɏɟŮɘ. 

Ƀ ɢɟɐůŰɖɠ ŭŮɜ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ŬɜɖůɡɢŮɑ ɔɘŬ Űɖɜ ůɡɜŰɐɟɖůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ əŬɘ 

Űɖɠ ˊɚŬŰűɧɟɛŬɠ, əŬɗɩɠ ɞ ˊɎɟɞɢɞɠ ŮɑɜŬɘ ŬˊɞəɚŮɘůŰɘəɎ ɡˊŮɨɗɡɜɞɠ. ɀŮ ŰɏŰɞɘŮɠ 

ɡˊɖɟŮůɑŮɠ ɖ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ ůŮ ɡˊɞŭɞɛɐ Ɂɏűɞɡɠ ŬɡɝɎɜŮŰŬɘ əŬɗɩɠ ŮɑɜŬɘ 

ɏɜŬɠ ɏɝɡˊɜɞɠ əŬɘ Ůɨəɞɚɞɠ Űɟɧˊɞɠ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ɞ əŬɗɏɜŬɠ ɏɜŬ ŭɘəɧ Űɞɡ 

ɚɞɔɘůɛɘəɧ. ɀŮɔɎɚŮɠ ŮŰŬɘɟŮɑŮɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ PaaS ɡˊɖɟŮůɑŮɠ ŮɑɜŬɘ : 

Microsoft (Windows Azure)
3
, Google (App Engine)

4
, Salesforce

5
. 

 

¶ Ɉˊɞŭɞɛɐ ɤɠ ɈˊɖɟŮůɑŬ (IaaS) 

ɇɞ ɛɞɜŰɏɚɞ Ɉˊɞŭɞɛɐ ɤɠ ɈˊɖɟŮůɑŬ ŮɑɜŬɘ ɖ ˊŬɟɞɢɐ ɡˊɞɚɞɔɘůŰɘəɩɜ əŬɘ 

ŭɘəŰɡŬəɩɜ ˊɧɟɤɜ ɛɏůɤ Ůɘəɞɜɘəɩɜ ɛɖɢŬɜɩɜ.  ȼ ŮŰŬɘɟŮɑŬ ɐ ɞ ɘŭɘɩŰɖɠ ɛˊɞɟŮɑ 

ɜŬ ɡˊŮɜɞɘəɘɎůŮɘ ɡˊɞŭɞɛɐ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ ŮəŮɑɜɖɠ Űɖɠ ɢɟɞɜɘəɐɠ 

ůŰɘɔɛɐɠ ɛŮ ɚɞɔɘəɐ, ɧˊɤɠ əŬɘ ůŰɞ PaaS, ŬɜŰɑ ɜŬ ˊɟɞɓŮɑ ůŰɖɜ ŬɔɞɟɎ Ůɝɞˊɚɘůɛɞɨ 

(ɡˊɞɚɞɔɘůŰɘəɞɨ, ŭɘəŰɡŬəɞɨ, əɚˊ), Űɞ ŮɜɞɘəɘɎɕŮɘ ɔɘŬ ɧůɞ ŬɡŰɧ Űɞɡ ŮɑɜŬɘ 

ɢɟɐůɘɛɞ. ɄŬɟŬŭŮɑɔɛŬŰŬ ŰɏŰɞɘɤɜ ɡˊɞŭɞɛɩɜ ŮɑɜŬɘ Windows Azure, Rackspace, 

Intellicloud. 

 

2.1.2 ɥʋʉʐʘʇɻ ɻʉʗʌʐʑʊʂʏ ɭʌʋʇʋɾʅʎʐʅʆʋʞ ɦʘʒʋʑʏ 
 

ɇɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ, Ůˊɘˊɚɏɞɜ, ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ˊɟɞɠ Űɞ ɛɞɜŰɏɚɞ ŬɜɎˊŰɡɝɖɠ 

[2,3] Űɖɠ ɡˊɞŭɞɛɐɠ. ɇŬ ŰɏůůŮɟŬ ɛɞɜŰɏɚŬ ŮɑɜŬɘ ŰŬ ȹɖɛɧůɘɞ Ɂɏűɞɠ (Public Cloud), 

ȽŭɘɤŰɘəɧ Ɂɏűɞɠ (Private Cloud), ȾɞɘɜɞŰɘəɧ Ɂɏűɞɠ (Community Cloud), Ɉɓɟɘŭɘəɧ 

Ɂɏűɞɠ (Hybrid Cloud). 

 

                                                           
3
 http://www.microsoft.com/enterprise/microsoftcloud/ 

4
 https://cloud.google.com/appengine 

5
 http://www.salesforce.com/ 
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¶ ȹɖɛɧůɘɞ Ɂɏűɞɠ (Public Cloud) 

ɇɞ ȹɖɛɧůɘɞ Ɂɏűɞɠ ŬˊɞŰŮɚŮɑ ɏɜŬ ůɨɜɞɚɞ Ŭˊɧ ɡˊɞɚɞɔɘůŰɘəɞɨɠ ˊɧɟɞɡɠ, ɞɘ 

ɞˊɞɑɞɘ ŭɘŬŰɑɗŮɜŰŬɘ ɛɏůɤ Űɞɡ ŭɘŬŭɘəŰɨɞɡ əŬɘ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞɘ ůŮ ɧɚɞ Űɞ əɞɘɜɧ. 

ɇŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ ŬɡŰɐɠ Űɖɠ ɡˊɞŭɞɛɐɠ ŮɑɜŬɘ ɖ ɢɟɏɤůɖ ɛŮ ɓɎůɖ Űɞ ɛɞɜŰɏɚɞ  

çPay-per-useè, ɖ ɛŮɔɎɚɖ ŮɡŮɚɘɝɑŬ ɚɧɔɤ Űɖɠ ɎɛŮůɖɠ ˊŬɟɞɢɐɠ ɡˊɖɟŮůɘɩɜ, ɖ 

ɨˊŬɟɝɖ əɚɘɛɎəɤůɖɠ ůŮ ɛŮɔŬɚɨŰŮɟɖ ɐ ɛɘəɟɧŰŮɟɖ ɢɤɟɖŰɘəɧŰɖŰŬ ůɨɛűɤɜŬ ɛŮ 

Űɘɠ ŬɜɎɔəŮɠ Űɞɡ ɢɟɐůŰɖ. 

¶ ȽŭɘɤŰɘəɧ Ɂɏűɞɠ (Private Cloud) 

Ƀɘ ɡˊɖɟŮůɑŮɠ ˊŬɟɏɢɞɜŰŬɘ ůŮ ɢɟɐůŰŮɠ ˊɞɡ Ŭɜɐəɞɡɜ ůŮ ɏɜŬɜ ůɡɔəŮəɟɘɛɏɜɞ 

ɞɟɔŬɜɘůɛɧ ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞ ŭɖɛɧůɘɞ ɜɏűɞɠ ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ ůŮ ɧɚɞɡɠ. 

ɇɏŰɞɘɞɡ Ůɑŭɞɡɠ ɚɨůŮɘɠ ɡɘɞɗŮŰɞɨɜ ŮŰŬɘɟŮɑŮɠ ˊɞɡ Ůˊɘɗɡɛɞɨɜ Űɞɜ ˊɚɐɟɖ ɏɚŮɔɢɞ 

Űɤɜ ɡˊɖɟŮůɘɩɜ, ɞɘ ɞˊɞɑŮɠ Ŭəɞɚɞɡɗɞɨɜ ɏɜŬ əɞɘɜɧ ɜɞɛɘəɧ ˊɚŬɑůɘɞ ˊŬɟɞɢɐɠ 

ɩůŰŮ ɜŬ ŭɘŬůűŬɚɑɕŮŰŬɘ ɖ ŬůűɎɚŮɘɎ Űɞɡɠ. ɆɖɛŬɜŰɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ ŮɑɜŬɘ Űɞ 

ɛŮɔɎɚɞ əɧůŰɞɠ ŭɖɛɘɞɡɟɔɑŬɠ əŬɘ ɚŮɘŰɞɡɟɔɑŬɠ ɛɘŬɠ ŰɏŰɞɘŬɠ ɡˊɞŭɞɛɐɠ. 

 

¶ ȾɞɘɜɞŰɘəɧ Ɂɏűɞɠ (Community Cloud) 

ȼ ŭɞɛɐ ŬɡŰɞɨ Űɞɡ ɛɞɜŰɏɚɞɡ ŮɑɜŬɘ əɞɘɜɐ ɔɘŬ ˊɞɚɚɞɨɠ ɞɟɔŬɜɘůɛɞɨɠ əŬɘ 

ɡˊɞůŰɖɟɑɕŮɘ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ əɞɘɜɧŰɖŰŬ ɛŮ əɞɘɜɎ ŮɜŭɘŬűɏɟɞɜŰŬ (ŬůűɎɚŮɘŬ, 

ůɡɛɛɧɟűɤůɖ ə.Ŭ.) əŬɘ ŬɜɎɔəŮɠ. 

 

¶ Ɉɓɟɘŭɘəɧ Ɂɏűɞɠ (Hybrid Cloud) 

ɇɞ Ɉɓɟɘŭɘəɧ Ɂɏűɞɠ ŮɑɜŬɘ Űɞ ɛɞɜŰɏɚɞ ˊɞɡ ůɡɜŭɡɎɕŮɘ ɧɚŬ ŰŬ ˊŬɟŬˊɎɜɤ Ɂɏűɖ, 

ɩůŰŮ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɛɘŬ ɡˊɞŭɞɛɐ. ȼ ɢɟɐůɖ ŬɡŰɞɨ Űɞɡ ɛɞɜŰɏɚɞɡ ˊŬɟɏɢŮɘ ůŮ 

ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɛŮɔŬɚɨŰŮɟɖ ŮɡŮɚɘɝɑŬ ůŮ ŮˊɘɢŮɘɟɐůŮɘɠ, ŭŮŭɞɛɏɜɞɡ ɧŰɘ 

ŮɑɜŬɘ ŮűɘəŰɐ ɛɘŬ ˊɞɘəɘɚɑŬ ůɡɜŭɡŬůɛɩɜ Űɤɜ ˊɧɟɤɜ. Ƀɘ ůɡɜŭɡŬůɛɞɑ ŬɡŰɞɑ 

ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɖ ŬɜŰɘɛŮŰɩˊɘůɖ űɧɟŰɞɡ ŮɟɔŬůɑŬɠ əŬɘ 

ɛŮɔɎɚɤɜ ŬˊŬɘŰɐůŮɤɜ ɡˊɞɚɞɔɘůŰɘəɩɜ ˊɧɟɤɜ. 

 

 

2.1.3 ɭʌʗʍʔʋʑʎʀʏ ɬʀʔʉʋʇʋɾʚʀʏ 
 

2.1.3.1 ɭʌʋɿʋʈʙ &)7!2% ʆɻʅ )ÎÔÅÌÌÉÃÌÏÕÄ 
 

ɇɞ FIWARE ŮɑɜŬɘ ɛɘŬ ɛɖ Ůɛˊɞɟɘəɐ ˊɚŬŰűɧɟɛŬ ˊɞɡ ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ɔŮɜɘəɞɨ 

ůəɞˊɞɨ (GEs) ŬɚɚɎ əŬɘ Ůɘŭɘəɞɨ ůəɞˊɞɨ (SEs)  ŬəɞɚɞɡɗɞɨɛŮɜŮɠ Ŭˊɧ Ŭˊɚɏɠ ŭɘŮˊŬűɏɠ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŮűŬɟɛɞɔɩɜ (APIs) ɩůŰŮ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ɡɚɞˊɞɑɖůɖ çɏɝɡˊɜɤɜè 

ŮűŬɟɛɞɔɩɜ. Ƀɘ ɈˊɖɟŮůɑŮɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ (Generic Enablers) ˊŬɟɏɢɞɜŰŬɘ Ŭˊɧ 
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ɡˊɞŭɞɛɏɠ ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ ɤɠ SaaS ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ. Ʉɞɚɚɏɠ 

ŰɏŰɞɘŮɠ ɡˊɖɟŮůɑŮɠ ůɡɜɗɏŰɞɡɜ ɛɘŬ ɡˊɖɟŮůɑŬ Ůɘŭɘəɞɨ ůəɞˊɞɨ (Specific Enabler), ɖ 

ɞˊɞɑŬ ůɡɜŰŮɚŮɑ ůŰɖɜ Ůˊɑɚɡůɖ Ůɜɧɠ ˊɘɞ ůɨɜɗŮŰɞɡ ˊɟɞɓɚɐɛŬŰɞɠ. Ⱥˊɘˊɚɏɞɜ, ŭɑɜŮŰŬɘ ɖ 

ŭɡɜŬŰɧŰɖŰŬ ůŰɞɜ ɢɟɐůŰɖ ɜŬ ŬˊɞəŰɐůŮɘ Űɖɜ əŬŰɎɚɚɖɚɖ ŰŮɢɜɞɔɜɤůɑŬ ɩůŰŮ ɜŬ 

ŮɝɞɘəŮɘɤɗŮɑ ɛŮ Űɘɠ ɡˊɖɟŮůɑŮɠ əŬɗɩɠ ˊŬɟɏɢɞɜŰŬɘ ˊŮɘɟɎɛŬŰŬ əŬɘ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ 

ɡˊɖɟŮůɘɩɜ ŬɡŰɩɜ Ŭˊɧ ɢɟɐůŰŮɠ ˊɞɡ ɐŭɖ ɏɢɞɡɜ əɎɜŮɘ ɢɟɐůɖ ŬɡŰɩɜ. Ƀɘ ɡˊɖɟŮůɑŮɠ 

ŭɘŬɜɏɛɞɜŰŬɘ ŭɤɟŮɎɜ əŬɘ ŮɑɜŬɘ ŭɖɛɧůɘŮɠ ɩůŰŮ Űɞ əɞɘɜɧ ɜŬ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŮ ŬɡŰɏɠ. ɇɞ 

ɔŮɔɞɜɧɠ ŬɡŰɧ  əɎɜŮɘ Űɖɜ ˊɚŬŰűɧɟɛŬ ŮɚəɡůŰɘəɐ ůŰɞɡɠ ɢɟɐůŰŮɠ ˊɞɡ ɗɏɚɞɡɜ ɜŬ 

ŭɖɛɘɞɡɟɔɐůɞɡɜ ŭɘəɏɠ Űɞɡɠ ŮűŬɟɛɞɔɏɠ. Ƀɘ ˊŬɟɞɢɏɠ Űɞɡ FIWARE ŭŮɜ ůŰŬɛŬŰɎɜŮ ůŰɖɜ 

ŭɘŬɜɞɛɐ ɡˊɖɟŮůɘɩɜ  ɛŮ Űɖɜ ɛɞɟűɐ ɚɞɔɘůɛɘəɞɨ ŬɚɚɎ ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ůŮ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ɜŬ ŬˊɞəŰɐůɞɡɜ ɡˊɖɟŮůɑŮɠ ɤɠ ɡˊɞŭɞɛɐ (IaaS) ŭɖɛɘɞɡɟɔɩɜŰŬɠ 

Ůɘəɞɜɘəɏɠ ɛɖɢŬɜɏɠ  əŬɘ ŭŮůɛŮɨɞɜŰŬɠ ɡˊɞɚɞɔɘůŰɘəɞɨɠ ˊɧɟɞɡɠ (ɛɜɐɛɖ, ŮˊŮɝŮɟɔŬůŰɘəɐ 

ɘůɢɨ, ŬˊɞɗɖəŮɡŰɘəɧ ɢɩɟɞ). 

ȼ ɡˊɞŭɞɛɐ ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ Intellicloud, ůɢŮŭɘɎůŰɖəŮ, ɡɚɞˊɞɘɐɗɖəŮ əŬɘ 

ůɡɜŰɖɟŮɑŰŬɘ Ŭˊɧ Űɞ ŮɟɔŬůŰɐɟɘɞ Ⱥɡűɡɩɜ ɆɡůŰɖɛɎŰɤɜ. Ɇəɞˊɧɠ Űɖɠ ɡˊɞŭɞɛɐɠ ŬɡŰɐɠ 

ŮɑɜŬɘ ɖ ˊŬɟɞɢɐ ɡˊɞɚɞɔɘůŰɘəɩɜ ˊɧɟɤɜ, ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ ůŰɞ Ɂɏűɞɠ. ȼ 

ɡˊɞŭɞɛɐ űɘɚɞɝŮɜŮɑŰŬɘ Ůɝɞɚɞəɚɐɟɞɡ ůŰɞ ɄɞɚɡŰŮɢɜŮɑɞ ȾɟɐŰɖɠ əŬɘ ŬɡŰɐ Űɖ ůŰɘɔɛɐ 

ˊŮɟɘɚŬɛɓɎɜŮɘ 128 ˊɡɟɐɜŮɠ ŮˊŮɝŮɟɔŬůŰɘəɐɠ ɘůɢɨɠ, 284 GB RAM əŬɘ 12 TB ůŮ 

ůəɚɖɟɧ ŭɑůəɞ. ɇɞ ɚɞɔɘůɛɘəɧ ˊɞɡ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞ ɔɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ Intellicloud 

ŮɑɜŬɘ ɓŬůɘůɛɏɜɞ ůŮ Openstack Grizzly.  

 

2.1.3.2 Openstack 
 

ɇɞ Openstack [7] ŮɑɜŬɘ ɏɜŬ ɚɞɔɘůɛɘəɧ ŬɜɞɘɢŰɞɨ əɩŭɘəŬ, Űɞ ɞˊɞɑɞ ŮˊɘŰɟɏˊŮɘ Űɖɜ 

ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ɡˊɞŭɞɛɐɠ ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ. Ƀɘ ɗŮɛŮɚɘɤŰɏɠ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ 

ŬɡŰɞɨ Űɞɡ ɚɞɔɘůɛɘəɞɨ ŮɑɜŬɘ ɞɘ Rackspace Hosting əŬɘ ɖ NASA, ɧŰŬɜ Űɞ 2010 

ŬˊɞűɎůɘůŬɜ ɜŬ ŭɞɡɚɏɣɞɡɜ ˊɎɜɤ ůŮ ɏɜŬ əɞɘɜɧ ɏɟɔɞ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ ɡˊɞŭɞɛɐɠ 

ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ. ɆɐɛŮɟŬ, ŮɑɜŬɘ ŭɘŬŭŮŭɞɛɏɜɞ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ əŬɗɩɠ ˊɎɜɤ 

Ŭˊɧ ŭɘŬəɧůɘŮɠ ŮŰŬɘɟŮɑŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ Openstack ůŰŬ Ɂɏűɖ Űɞɡɠ ɧˊɤɠ ŮɑɜŬɘ ɖ 

Yahoo
6
, Intel

7
, Oracle

8
  ə.Ŭ. ɇŬ ůɡůŰɐɛŬŰŬ ˊɞɡ ŮɑɜŬɘ ůɢŮŭɘŬůɛɏɜŬ ůŰŬ ˊɟɧŰɡˊŬ Űɞɡ 

Openstack ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ɛɘŬ əŮɜŰɟɘəɐ ŬɟɢɘŰŮəŰɞɜɘəɐ əŬɘ Ŭˊɧ Ůˊɘɛɏɟɞɡɠ 

ɛɘəɟɧŰŮɟŬ əɞɛɛɎŰɘŬ əɩŭɘəŬ ˊɞɡ ŮɑɜŬɘ ɡˊŮɨɗɡɜŬ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ Űɞɡ ɛŮɔɎɚɞɡ ɧɔəɞɡ 

ɡˊɞɚɞɔɘůŰɘəɩɜ ˊɧɟɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ. Ⱥɨəɞɚɖ əŬɘ ɎɛŮůɖ ŮɑɜŬɘ əŬɘ 

ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɞɡ ɢɟɐůŰɖ ˊɎɜɤ ůŰɞ ɚɞɔɘůɛɘəɧ əŬɗɩɠ ɛɏůɤ əɎˊɞɘŬɠ əɞɜůɧɚŬɠ 

ŰŮɟɛŬŰɘəɞɨ ɐ Ŭˊɧ APIs ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ Űɞɜ ˊɚɐɟɖ ɏɚŮɔɢɞ Űɞɜ űɧɟŰɞɡ 

ŮɟɔŬůɑŬɠ Űɖɠ ɡˊɞŭɞɛɐɠ əŬɘ Űɖɜ ɞɟɗɐ ŭɘŬɛɏɟɘůɖ Űɤɜ ˊɧɟɤɜ. 

 

                                                           
6
 http://www.yahoo.com 

7
 http://www.intel.com/content/www/us/en/cloud-computing/intel-cloud-based-solutions.html 

8
 https://cloud.oracle.com/home 
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2.1.3.3 ɭʌʂʍʀʎʚʀʏ ɜʀʉʅʆʋʞ ɫʆʋʌʋʞ ɉ'ÅÎÅÒÉÃ %ÎÁÂÌÅÒÓɊ ʆɻʅ 

ɞʅɿʅʆʋʞ ɫʆʋʌʋʞ ɉSpecific Enablers) 
 

Ƀɘ Generic Enablers ŭŮɜ ŮɑɜŬɘ ŰɑˊɞŰŬ Ɏɚɚɞ Ŭˊɧ ɡˊɖɟŮůɑŮɠ əɞɘɜɞɨ ůəɞˊɞɨ ɞɘ ɞˊɞɑŮɠ 

ŭɘŬɜɏɛɞɜŰŬɘ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ ɛŮ Űɖ ɛɞɟűɐ SaaS Ŭˊɧ ˊŬɟɧɢɞɡɠ ɈˊɞɚɞɔɘůŰɘəɞɨ 

Ɂɏűɞɡɠ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ŮűŬɟɛɞɔɩɜ. ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ ůŰɖɜ ɞˊɞɑŬ ɡˊŬəɞɨɞɡɜ 

ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ɡˊɖɟŮůɑŮɠ əŬɘ ůɡɛɓŬŭɑɕɞɡɜ ɛŮ Űɞɡɠ əŬɜɧɜŮɠ Űɖɠ, ŮɑɜŬɘ ɖ REST əŬɘ 

ŬəɞɚɞɡɗŮɑŰŬɘ Ŭˊɧ ɏɜŬ API Űɞ ɞˊɞɑɞ ŮˊɘŰɟɏˊŮɘ Űɖɜ ˊɟɧůɓŬůɖ ůŮ ŬɡŰɏɠ. ɇŬ ɓŬůɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Ůɜɧɠ Generic Enabler ŮɑɜŬɘ ɖ ŬˊɚɧŰɖŰɎ Űɞɡ əŬɘ ɖ Ůɨəɞɚɖ ɢɟɐůɖ Űɞɡ 

ɞˊɞɘŬŭɐˊɞŰŮ ůŰɘɔɛɐ ɕɖŰɖɗŮɑ Ŭˊɧ Űɞ ɢɟɐůŰɖ. ɇɏŰɞɘŮɠ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɐůɘɛŮɠ 

ɡˊɖɟŮůɑŮɠ ŮɑɜŬɘ ˊɞɚɨ ůɖɛŬɜŰɘəɏɠ ůô ɏɜŬ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ əŬɗɩɠ ŭɘŮɡəɞɚɨɜɞɡɜ 

Űɞɡɠ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ůŰɖɜ ŬɜɎˊŰɡɝɖ ˊɘɞ ůɨɜɗŮŰɤɜ ůɡůŰɖɛɎŰɤɜ. ɇɏŰɞɘŮɠ ɡˊɖɟŮůɑŮɠ 

ˊŬɟɏɢŮɘ ɖ ɡˊɞŭɞɛɐ FIWARE ɛɏůɤ Űɖɠ ůŮɚɑŭŬɠ http://catalogue.fiware.org/enablers. 

ȼ ŮˊɘəɞɘɜɤɜɑŬ əŬɘ ɖ ůɨɜŭŮůɖ ˊŬɟŬˊɎɜɤ Űɞɡ Ůɜɧɠ Generic Enabler ŭɖɛɘɞɡɟɔŮɑ ɏɜŬɜ 

Specific Enabler ˊɞɡ ɏɢŮɘ ɤɠ ůŰɧɢɞ Űɖɜ ɡɚɞˊɞɑɖůɖ ɛɘŬɠ ˊɘɞ ůɨɜɗŮŰɖɠ ɚŮɘŰɞɡɟɔɑŬɠ.. ɆŮ 

ˊŮɟɑˊŰɤůɖ, ˊɞɡ ɞ ˊɟɞɔɟŬɛɛŬŰɘůŰɐɠ Űɞɡ Specific Enabler ɗŮɚɐůŮɘ ɜŬ ŮɜŰɎɝŮɘ ɛɘŬ ɜɏŬ 

ɡˊɖɟŮůɑŬ, ŬɡŰɧ ɔɑɜŮŰŬɘ ˊɞɚɨ ŮɨəɞɚŬ ɢɤɟɑɠ ɜŬ ɢɟŮɘŬůŰŮɑ ɜŬ ŮˊɏɛɓŮɘ ůŰŬ Ůˊɘɛɏɟɞɡɠ 

əɞɛɛɎŰɘŬ/Generic Enablers ˊɞɡ ŬˊŬɟŰɑɕɞɡɜ Űɞɜ SE. ɆɖɛŬɜŰɘəɧ Ůˊɑůɖɠ ˊɚŮɞɜɏəŰɖɛŬ 

əɟɑɜŮŰŬɘ əŬɘ ɖ ŬɜŰɘəŬŰɎůŰŬůɖ ɛɘŬɠ Ůˊɘɛɏɟɞɡɠ ɡˊɖɟŮůɑŬɠ/Generic Enabler Ŭɜ ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ɏɢŮɘ ŭɘŬŰŮɗŮɑ ɛɘŬ əŬɘɜɞɨɟɘŬ ɓŮɚŰɘɤɛɏɜɖ ɏəŭɞůɖ Űɖɠ ɡˊɖɟŮůɑŬɠ ˊɟɞɠ 

ŬɜŰɘəŬŰɎůŰŬůɖ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ɞ SE ˊŬɟŬɛɏɜŮɘ ŮɜɖɛŮɟɤɛɏɜɞɠ ɢɤɟɑɠ ɜŬ 

ɢɟŮɘŬůŰŮɑ ɜŬ ŬɚɚɎɝŮɘ ɧɚɞ Űɞ ůɨůŰɖɛŬ Ůɝɞɚɞəɚɐɟɞɡ. 

 

2.1.3.4 ɭʌʂʍʀʎʅʋʆʀʉʐʍʅʆʙ ɻʍʔʅʐʀʆʐʋʉʅʆʙ (Service Oriented  

Architecture ) 
 

ũɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ ůɡůŰɖɛɎŰɤɜ ůŰŬ ˊɚŬɑůɘŬ Űɞɡ Ƚɞɇ ŮɑɜŬɘ Ůɡɟɏɤɠ ɔɜɤůŰɐ ɖ 

ɡˊɖɟŮůɘɞ-əŮɜŰɟɘəɐ ŬɟɢɘŰŮəŰɞɜɘəɐ [8], ɛŮ ɓɎůɖ Űɖɜ ɞˊɞɑŬ ɡɚɞˊɞɘɐɗɖəŮ əŬɘ Űɞ ŭɘəɧ 

ɛŬɠ ůɨůŰɖɛŬ. ȼ ɈˊɖɟŮůɘɞ-əŮɜŰɟɘəɐ ȷɟɢɘŰŮəŰɞɜɘəɐ ɓŬůɑɕŮŰŬɘ ůŰɖ ɚɞɔɘəɐ ɧŰɘ 

ɞɞ́ɘɞŭɐˊɞŰŮ ɛŮɔɎɚɞ ˊɟɧɓɚɖɛŬ ɛˊɞɟŮɑ ɜŬ ɚɡɗŮɑ ɓɏɚŰɘůŰŬ əŬɘ ɜŬ ŬɜŰɘɛŮŰɤˊɘůŰŮɑ 

ŬˊɞŰŮɚŮůɛŬŰɘəɎ ɖ ˊɞɚɡˊɚɞəɧŰɖŰɎ Űɞɡ ŮɎɜ Űɞ ŭɘŬɘɟɏůɞɡɛŮ ůŮ ɛɘəɟɧŰŮɟŬ ˊɟɞɓɚɐɛŬŰŬ 

ŰŬ ɞˊɞɑŬ Űɞ ůɡɜɗɏŰɞɡɜ. ȾŬŰɎ ůɡɜɏˊŮɘŬ Űɞ ɑŭɘɞ ɘůɢɨŮɘ əŬɘ ůŮ ůɡůŰɐɛŬŰŬ ŰŬ ɞˊɞɑŬ 

ɓŬůɑɕɞɜŰŬɘ ůŮ ɡˊɖɟŮůɑŮɠ ˊɞɡ űɘɚɞɝŮɜɞɨɜŰŬɘ ůŰɞ ŭɘŬŭɑəŰɡɞ, ɧˊɤɠ Űɞ ŭɘəɧ ɛŬɠ. ȼ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ŬɡŰɐ ŮɑɜŬɘ ɏɜŬ ŮɡɏɚɘəŰɞ ůɨɜɞɚɞ Ŭɟɢɩɜ ůɢŮŭɘŬůɛɞɨ əŬɘ ŰŮɢɜɞɚɞɔɑŬɠ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɖ űɎůɖ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɤɜ ůɡůŰɖɛɎŰɤɜ. ɇɏŰɞɘŬ ůɡůŰɐɛŬŰŬ 

ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ɏɜŬ ůɨɜɞɚɞ ɡˊɖɟŮůɘɩɜ ˊɞɡ Ůˊɘəɞɘɜɤɜɞɨɜ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ 

ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŰɞ ˊɚŬɑůɘɞ ˊɞɚɚŬˊɚɩɜ ,ɢɤɟɘůŰɩɜ ůɡůŰɖɛɎŰɤɜ Ŭˊɧ 

http://catalogue.fiware.org/enablers
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ŭɘɎűɞɟɞɡɠ ŮˊɘɢŮɘɟɖɛŬŰɘəɞɨɠ ŰɞɛŮɑɠ. ȾɎˊɞɘŬ Ŭˊɧ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ ˊɞɡ Űɖɜ əɎɜɞɡɜ 

ɘŭɘŬɑŰŮɟŬ ɔɜɤůŰɐ əŬɘ ŮɚəɡůŰɘəɐ ŮɑɜŬɘ : 

¶ Ƀɘ ɡˊɖɟŮůɑŮɠ ŮɑɜŬɘ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɐůɘɛŮɠ əŬɘ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬŰŮɗɞɨɜ ůŮ 

ɛŮɔɎɚɖ əɚɑɛŬəŬ.  

¶ ũɟɖɔɞɟɧŰŮɟɖ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɖ ŬˊɞůűŬɚɛɎŰɤůɖ. 

¶ ɀɘəɟɧŰŮɟɞɠ ɢɟɧɜɞɠ ŭɘɎɗŮůɖɠ ɜɏɤɜ ˊɟɞɥɧɜŰɤɜ əŬɘ ŮűŬɟɛɞɔɩɜ. 

¶ Ƀɘ ɡˊɖɟŮůɑŮɠ ŬɡŰɏɠ ŭŮɜ ŭŮůɛŮɨɞɜŰŬɘ Ŭˊɧ Űɞ ůɨůŰɖɛŬ, ŬɚɚɎ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ 

ŬɜŰɘəŬŰɎůŰŬůɐ Űɞɡɠ. 

¶ ɆŮ ɏɜŬ ɡˊɎɟɢɞɜ ůɨůŰɖɛŬ ɖ ɏɜŰŬɝɖ əŬɘ ɖ ŮɜůɤɛɎŰɤůɖ ɛɘŬɠ ɜɏŬɠ ɡˊɖɟŮůɑŬɠ 

ŭŮɜ ŬˊŬɘŰŮɑ ŬɚɚŬɔɏɠ ůŰɞɜ ɛɖɢŬɜɘůɛɧ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ ɡˊɖɟŮůɑŬɠ. 

 

 

ɫʔʙʈɻ χȢ ɭʌʂʍʀʎʅʋ-ʆʀʉʐʍʅʆʙ ɻʍʔʅʐʀʆʐʋʉʅʆʙ 

 

 

ɇɞ ůɢɐɛŬ 3 ɢɤɟɑɕŮŰŬɘ ůŮ 4 ŰɛɐɛŬŰŬ ˊɞɡ ŬɚɚɖɚŮˊɘŭɟɞɨɜ ůŰɖɜ ɡɚɞˊɞɑɖůɖ ɛɘŬɠ 

ŮűŬɟɛɞɔɐɠ ůŰŬ ˊɚŬɑůɘŬ Űɞɡ ȹɘŬŭɘəŰɨɞɡ Űɤɜ ɄɟŬɔɛɎŰɤɜ. ȷɟɘůŰŮɟɎ ŮɑɜŬɘ ɞɘ 

çɄŬɟŬɔɤɔɞɑè (Producers), ůŰɞɡɠ ɞˊɞɑɞɡɠ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɞɘ ŬɘůɗɖŰɐɟŮɠ ˊɞɡ 

ˊŬɟɎɔɞɡɜ Űɖɜ ˊɚɖɟɞűɞɟɑŬ. ȷɡŰɞɑ ɞɘ ŬɘůɗɖŰɐɟŮɠ ɛˊɞɟŮɑ ɜŬ ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮ 

ɢɟɐůŰŮɠ ɧˊɤɠ ůɡɛɓŬɑɜŮɘ ůŰɞɡɠ ɘŬŰɟɘəɞɨɠ ŬɘůɗɖŰɐɟŮɠ. ɆŰɞ ŰɛɐɛŬ çȹɘŮˊŬűɐ ɉɟɐůŰɖè 

(Front-End) ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ɖ ɡˊɖɟŮůɑŬ ˊɞɡ ˊŬɑɕŮɘ Űɞ ɟɧɚɞ ɛɘŬɠ ˊɨɚɖɠ ŭɘəŰɨɞɡ 

ŬɜɎɛŮůŬ ůŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůŰɏɚɜŮɘ ɞ ŬɘůɗɖŰɐɟŬɠ əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŭɘŬɢŮɘɟɑɕŮŰŬɘ 

ɖ ŮűŬɟɛɞɔɐ ɛɏůɤ Űɖɠ çȹɘŮˊŬűɐɠ ȹɘŬɢŮɑɟɘůɖɠ ɆɡůŰɐɛŬŰɞɠè (Back-End). ɆŰɖɜ 

çȹɘŮˊŬűɐ ȹɘŬɢŮɑɟɘůɖɠ ɆɡůŰɐɛŬŰɞɠè ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɧɚŮɠ ŮəŮɑɜŮɠ ɞɘ ɡˊɖɟŮůɑŮɠ 

ɔŮɜɘəɞɨ ůəɞˊɞɨ ɔɘŬ Űɖɜ ŰŬɡŰɞˊɞɑɖůɖ Űɞɡ ɢɟɐůŰɖ, ŭɖɛɘɞɡɟɔɑŬ ůɡɜŭɟɞɛɐɠ, 

ŬˊɞɗɐəŮɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɖɠ ŮűŬɟɛɞɔɐɠ. ȳɚŮɠ ŬɡŰɏɠ ɞɘ ɡˊɖɟŮůɑŮɠ Ůˊɘəɞɘɜɤɜɞɨɜ 

ɛŮ Űɖɜ ȿɞɔɘəɐ ɆɡůŰɐɛŬŰɞɠ (Application Logic), ɖ ɞˊɞɑŬ əɎɜŮɘ ɢɟɐůɖ əŬɜɧɜɤɜ, 

Ůɚɏɔɢɤɜ əŬɘ ůɡɜɗɖəɩɜ ɔɘŬ Űɖɜ ɛŮŰŬűɞɟɎ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ůŰɘɠ Ůˊɘɛɏɟɞɡɠ ɡˊɖɟŮůɑŮɠ. 

ɇɏɚɞɠ, ůŰɞ ŰɛɐɛŬ çȾŬŰŬɜŬɚɤŰɏɠè ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŮɑŰŮ ŰŮɚɘəɞɑ ɢɟɐůŰŮɠ, ŮɑŰŮ ɎɚɚŮɠ 

ŮűŬɟɛɞɔɏɠ ˊɞɡ Ůˊɘəɞɘɜɤɜɞɨɜ ɛŮ Űɞ API ˊɞɡ ˊŬɟɏɢŮŰŬɘ. 



20 
 

 

2.1.3.5 ɩʍʖʐʝʆʋʇʇʋ ʀʌʅʆʋʅʉʖʉʚɻʏ HTTP ʆɻʅ REST API 
 

ɇɞ HTTP  (Hypertext Transfer Protocol) ˊɟɤŰɧəɞɚɚɞ ŮˊɘəɞɘɜɤɜɑŬɠ ŬˊɞŰŮɚŮɑ Űɞ əɨɟɘɞ 

ˊɟɤŰɧəɞɚɚɞ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɞɡɠ űɡɚɚɞɛŮŰɟɖŰɏɠ Űɞɡ ɄŬɔəɞůɛɑɞɡ ȽůŰɞɨ ɔɘŬ 

ɜŬ ɛŮŰŬűɏɟŮɘ ŭŮŭɞɛɏɜŬ ŬɜɎɛŮůŬ ůŮ ɏɜŬɜ ŭŬəɞɛɘůŰɐ (server) əŬɘ ɏɜŬɜ ˊŮɚɎŰɖ (client). 

Ƀɘ ŰɏůůŮɟɘɠ ɓŬůɘəɧŰŮɟŮɠ ɛɏɗɞŭɞɘ ˊɞɡ ɞɟɑɕɞɜŰŬɘ Ŭˊɧ Űɞ ˊɟɤŰɧəɞɚɚɞ ŬɡŰɧ ŮɑɜŬɘ Űɨˊɞɡ 

CRUD (Create ï Read ï Update ï Delete) əŬɘ ŬɜŬűɏɟɞɜŰŬɘ ˊŬɟŬəɎŰɤ: 

¶ GET, ɧŰŬɜ ɞ ˊŮɚɎŰɖɠ ɕɖŰɎŮɘ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ˊɧɟɞ (resource) Ŭˊɧ Űɞɜ 

ŭɘŬəɞɛɘůŰɐ. 

¶ POST, ɧŰŬɜ ɞ ˊŮɚɎŰɖɠ ůŰɏɚɜŮɘ ŭŮŭɞɛɏɜŬ ůŰɞɜ ŭɘŬəɞɛɘůŰɐ ˊ.ɢ ɔɘŬ ŮɘůŬɔɤɔɐ ůŮ 

ɛɘŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ. 

¶ PUT, ɧŰŬɜ ɞ ˊŮɚɎŰɖɠ ůŰɏɚɜŮɘ ŭŮŭɞɛɏɜŬ ɔɘŬ ɏɜŬ ɐŭɖ ɡˊɎɟɢɞɜŰŬ ˊɧɟɞ 

(resource), ɩůŰŮ ɜŬ ŬɜŬɜŮɤɗŮɑ ɖ Űɘɛɐ Űɞɡ. 

¶ DELETE, ɧŰŬɜ ɞ ˊŮɚɎŰɖɠ ɗɏɚŮɘ ɜŬ ŭɘŬɔɟɎɣŮɘ ɏɜŬɜ ůɡɔəŮəɟɘɛɏɜɞ ˊɧɟɞ Ŭˊɧ 

Űɞɜ ŭɘŬəɞɛɘůŰɐ. 

ȷɡŰɎ ɧɚŬ ůɡɛɓŬɑɜɞɡɜ Ŭˊɧ Űɖɜ ˊɚŮɡɟɎ Űɞɡ ˊŮɚɎŰɖ ɧŰŬɜ ůŰɏɚɜŮɘ ŬɑŰɖɛŬ ůŰɞɜ 

ŭɘŬəɞɛɘůŰɐ ɔɘŬ ɛɑŬ ůɡɔəŮəɟɘɛɏɜɖ ɛɏɗɞŭɞ. ȷˊɧ Űɖɜ ˊɚŮɡɟɎ Űɞɡ ŭɘŬəɞɛɘůŰɐ ůŮ əɎɗŮ 

ŬɑŰɖɛŬ ˊɞɡ əŬɚŮɑŰŬɘ ɜŬ ŮˊŮɝŮɟɔŬůŰŮɑ, ŬˊɞəɟɑɜŮŰŬɘ ůŰɞɜ ˊŮɚɎŰɖ ɛô ɏɜŬɜ əɤŭɘəɧ 

əŬŰɎůŰŬůɖɠ ɩůŰŮ ɜŬ ɔɜɤɟɑɕŮɘ Ŭɜ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɓɟɏɗɖəŮ ɞ ůɡɔəŮəɟɘɛɏɜɞɠ ˊɧɟɞɠ 

ˊɞɡ ɕɐŰɖůŮ. ȷɡŰɞɑ ɞɘ əɤŭɘəɞɑ Ŭɟɘɗɛɞɑ ɢɤɟɑɕɞɜŰŬɘ ůŮ 5 ɛŮɔɎɚŮɠ əŬŰɖɔɞɟɑŮɠ: 

¶ Informational 1XX 

¶ Successful 2XX 

¶ Redirection 3XX 

¶ Client Error 4XX 

¶ Server Error 5XX 

 

To REST [9] ŮɑɜŬɘ ɛɘŬ ŬɟɢɘŰŮəŰɞɜɘəɐ, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ əŬɜɧɜŮɠ əŬɘ 

ˊŮɟɘɞɟɘůɛɞɨɠ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ɚɞɔɘůɛɘəɞɨ əŬɘ ɡˊɖɟŮůɘɩɜ ˊɞɡ űɘɚɞɝŮɜɞɨɜŰŬɘ ůŰɞ 

ŭɘŬŭɑəŰɡɞ. Ƀ ůɡɔəŮəɟɘɛɏɜŮɠ ɡˊɖɟŮůɑŮɠ Ůˊɘəɞɘɜɤɜɞɨɜ ɛɏůɤ Űɞɡ ˊɟɤŰɞəɧɚɚɞɡ HTTP 

(Hypertext  Transfer Protocol) ɛŮ Űɖɜ ɢɟɐůɖ Űɤɜ ɛŮɗɧŭɤɜ GET,POST,PUT,DELETE 

ə.Ŭ. ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ŬɘŰɐůŮɘɠ Ŭˊɧ ˊŮɚɎŰŮɠ ůŮ ŮɝɡˊɖɟŮŰɖŰɏɠ ůŰɞ ŭɘŬŭɑəŰɡɞ. 

ɆŮ ŬɡŰɧ Űɞ ɛɞɜŰɏɚɞ, ˊŮɚɎŰɖɠ-ŮɝɡˊɖɟŮŰɖŰɐɠ, ŮɑɜŬɘ ɓŬůɘůɛɏɜɖ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ REST. 

ɀŮ Űɖɜ ɢɟɐůɖ Űɤɜ ɛŮɗɧŭɤɜ ɞɘ ˊŮɚɎŰŮɠ ɝŮəɘɜɞɨɜ ŬɘŰɐɛŬŰŬ (request) ˊɟɞ Űɞɡɠ 

ŮɝɡˊɖɟŮŰɖŰɏɠ, ɞɘ ɞˊɞɑɞɘ ɛŮ Űɖ ůŮɘɟɎ Űɞɡɠ, ŮˊɘůŰɟɏűɞɡɜ Űɘɠ ŬɜɎɚɞɔŮɠ ŬˊŬɜŰɐůŮɘɠ 

(response) əɤŭɘəɞˊɞɘɖɛɏɜŮɠ ůɡɜɐɗɤɠ ůŮ ɛɞɟűɐ JSON ɐ XML. 

ȰɜŬ API  (Application Programming Interface) ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ ůɨɜɞɚɞ ɞŭɖɔɘɩɜ 

əŬɘ ˊɟɞŰɨˊɤɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ɔɘŬ ˊɟɧůɓŬůɖ ůŮ ɡˊɖɟŮůɑŮɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɞ 
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ŭɘŬŭɑəŰɡɞ. Ƀɘ ˊɟɞɛɖɗŮɡŰɏɠ Űɤɜ ɡˊɖɟŮůɘɩɜ ˊɟɞůűɏɟɞɡɜ ŰŬ ɚŮɔɧɛŮɜŬ APIs ůŰɞ əɞɘɜɧ, 

ɏŰůɘ ɩůŰŮ ɞɘ ́ɟɞɔɟŬɛɛŬŰɘůŰɏɠ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ůɢŮŭɘɎůɞɡɜ ŮűŬɟɛɞɔɏɠ ˊɞɡ ɜŬ 

ɓŬůɑɕɞɜŰŬɘ ůŮ ŬɡŰɎ. Ⱥˊɘˊɚɏɞɜ, ŰŬ APIs ŮˊɘŰɟɏˊɞɡɜ ůŮ ɏɜŬ ˊɟɧɔɟŬɛɛŬ ɜŬ 

ŬɚɚɖɚŮˊɘŭɟɎ ɛŮ ɏɜŬ Ɏɚɚɞ, ɢɤɟɑɠ ɜŬ ˊŬɟŮɛɓɎɚɚŮŰŬɘ ɞ ɢɟɐůŰɖɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɧŰŬɜ 

ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ ˊɟɞůűɏɟŮɘ ůŰɞɜ ɢɟɐůŰɖ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ŮɘůŬɔɤɔɐɠ 

(login) Űɞɡ ɛŮ ɚɞɔŬɟɘŬůɛɧ Űɞɡ Facebook, ŰɧŰŮ ɖ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ əɎɜŮɘ ɢɟɐůɖ 

Űɞɡ API ˊɞɡ ˊɟɞůűɏɟŮɘ ɖ ŮŰŬɘɟŮɑŬ Facebook ɔɘŬ Űɖɜ ŰŬɡŰɞˊɞɑɖůɖ ɢɟɖůŰɩɜ. ɀŮ ɎɚɚŬ 

ɚɧɔɘŬ ŬɜŬɗɏŰɞɡɛŮ ůŮ ɛɘŬ ŮɝɤŰŮɟɘəɐ ɡˊɖɟŮůɑŬ (Facebook) Űɖɜ ŰŬɡŰɞˊɞɑɖůɖ Űɤɜ 

ɢɟɖůŰɩɜ Űɖɠ ŮűŬɟɛɞɔɐɠ ɛŬɠ ɔɘŬ ˊŬɟɞɢɐ Ůˊɘˊɚɏɞɜ ŬůűɎɚŮɘŬɠ, ŬɝɘɞˊɘůŰɑŬɠ əŬɘ 

ŮɡəɞɚɑŬɠ ůŰɞɜ ɢɟɐůŰɖ. 

 

 

 

ɫʔʙʈɻ ψȢ REST API 

 

 

2.1.3.6 JSON (JavaScript Object Notation) 
 

ɆŰɘɠ ůɨɔɢɟɞɜŮɠ ŭɘŬŭɘəŰɡŬəɏɠ ɡˊɖɟŮůɑŮɠ Űɞ ˊɟɧŰɡˊɞ ŭŮŭɞɛɏɜɤɜ JSON [10] 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ŮɜŬɚɚŬəŰɘəɐ Űɖɠ XML  (Extensible Markup Language), ɔɘŬ Űɖɜ 

ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ ŭɘŬəɞɛɘůŰɐ əŬɘ ˊŮɚɎŰɖ ɐ Ůɜɧɠ ŭɘŬəɞɛɘůŰɐ ɛŮ əɎˊɞɘɞɜ Ɏɚɚɞ 

ŭɘŬəɞɛɘůŰɐ. ɇŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɖɠ ůŮ ůɢɏůɖ ɛŮ Űɖɜ XML  ŮɑɜŬɘ ˊɞɚɚɎ ɛŮɟɘəɎ Ŭˊɧ ŰŬ 

ɞˊɞɑŬ ŬɜŬűɏɟɞɜŰŬɘ ˊŬɟŬəɎŰɤ: 

¶ ȼ ŬɜɎɚɡůɖ Ůɜɧɠ ŬɟɢŮɑɞɡ JSON ɔɑɜŮŰŬɘ ˊɞɚɨ ˊɘɞ ŮɨəɞɚŬ Ŭˊɧ Űɖɜ ŬɜɎɚɡůɖ 

Ůɜɧɠ ŬɟɢŮɑɞɡ XML . 
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¶ ɆŰɖɜ XML  ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖɜ JSON ɡˊɎɟɢŮɘ ŬɟəŮŰɧɠ ˊɚŮɞɜŬůɛɧɠ 

(redundancy), ɞˊɧŰŮ ɗɏɚŮɘ ˊŮɟɘůůɧŰŮɟɖ ŮˊŮɝŮɟɔŬůɑŬ. 

¶ ȺɑɜŬɘ ŮɡŬɜɎɔɜɤůŰɖ ůŰɞɜ Ɏɜɗɟɤˊɞ ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖɜ XML . 

ȷˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ɔɑɜŮŰŬɘ ůŬűɐɠ ɖ ɡˊŮɟɞɢɐ Űɖɠ ˊŮɟɘɔɟŬűɐɠ JSON ůŮ ůɢɏůɖ ɛŮ Űɖɜ 

XML  ůŰɖɜ ŬɜŰŬɚɚŬɔɐ ˊɚɖɟɞűɞɟɑŬɠ ůŰɞɜ ɄŬɔəɧůɛɘɞ ȽůŰɧ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ. 

 

2.1.4 ɞʅʆʋʉʋʌʋʚʂʎʂ ʌʝʍʖʉ ʎʀ ɭʌʋʇʋɾʅʎʐʅʆʝ ɦʘʒʋʏ 
 

ɆŰɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ ɘŭɘŬɑŰŮɟɖ ɓŬɟɨŰɖŰŬ ŭɑɜŮŰŬɘ Ŭˊɧ əɎɗŮ ˊɎɟɞɢɞ ůŰɞɜ 

ŭɘŬɛɞɘɟŬůɛɧ Űɤɜ ɡˊɞɚɞɔɘůŰɘəɩɜ ˊɧɟɤɜ, ɏŰůɘ ɩůŰŮ ɞɘ əŬŰŬɜŬɚɤŰɏɠ ɜŬ ˊŬɟŬɛɏɜɞɡɜ 

ŮɡɢŬɟɘůŰɖɛɏɜɞɘ ɛŮ Űɘɠ ˊŬɟŮɢɧɛŮɜŮɠ ɡˊɖɟŮůɑŮɠ. ɇɞ ɚɞɔɘůɛɘəɧ Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞ 

ɔɘŬ Űɞ ˊɩɠ ɗŬ ŭɘŬɜŮɛɖɗɞɨɜ ɞɘ ŭɘŬɗɏůɘɛɞɘ ˊɧɟɞɘ Űɞɡ ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ 

ɞɜɞɛɎɕŮŰŬɘ ŮˊɘɛŮɚɖŰɐɠ Ůɘəɞɜɘəɩɜ ɛɖɢŬɜɩɜ (hypervisor) [11].  

 

 

ɫʔʙʈɻ ωȢ ɠ ʎʔʘʎʂ ʈʀʐɻʊʞ ʒʑʎʅʆʙʏ ʑʌʋɿʋʈʙʏ -  hypervisor -  ʀʅʆʋʉʅʆʡʉ 

ʈʂʔɻʉʡʉ 

ɇɞ ˊɟɧůɗŮŰɞ ůŰɟɩɛŬ ɚɞɔɘůɛɘəɞɨ ˊɞɡ ŭɘŬəɟɑɜŮŰŬɘ ůŰɞ ůɢɐɛŬ 5 ɛŮŰŬɝɨ Űɖɠ űɡůɘəɐɠ 

ɡˊɞŭɞɛɐɠ (CPU, ɛɜɐɛɖ, ŭɑəŰɡɞ) əŬɘ Űɤɜ Ůɘəɞɜɘəɩɜ ɛɖɢŬɜɩɜ ŬɜŬűɏɟŮŰŬɘ ɤɠ 

ȺˊɘɛŮɚɖŰɐɠ Ⱥɘəɞɜɘəɩɜ ɀɖɢŬɜɩɜ ï Hypevisor. ɆŰɖɜ ɞɡůɑŬ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ 

ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ ŮɝɡˊɖɟŮŰŮɑ Űɘɠ ŬɘŰɐůŮɘɠ ˊɞɡ əɎɜɞɡɜ ɞɘ Ůɘəɞɜɘəɏɠ 

ɛɖɢŬɜɏɠ ˊɟɞɠ Űɖ űɡůɘəɐ ɡˊɞŭɞɛɐ ɔɘŬ Űɖ ɢɟɐůɖ ůɡɔəŮəɟɘɛɏɜɤɜ ɡˊɞɚɞɔɘůŰɘəɩɜ 

ˊɧɟɤɜ. 
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ɇɞ ůɢɐɛŬ 5 ɛɞɜŰŮɚɞˊɞɘŮɑ Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɟɘɩɜ ɞɜŰɞŰɐŰɤɜ Űɖɠ Ɉˊɞŭɞɛɐɠ 

Ɂɏűɞɡɠ ˊɞɡ ˊŬɑɕɞɡɜ əŬɗɞɟɘůŰɘəɧ ɟɧɚɞ ůŰɖɜ ŮɝɡˊɖɟɏŰɖůɖ Űɤɜ əŬŰŬɜŬɚɤŰɩɜ 

¶ Ƀɘ Ⱥɘəɞɜɘəɏɠ ɀɖɢŬɜɏɠ ŬˊɞŰŮɚɞɨɜ ɏɜŬ ůɨɜɞɚɞ Ŭˊɧ Ůɘəɞɜɘəɞɨɠ ˊɧɟɞɡɠ 

(Ůɘəɞɜɘəɐ ŮˊŮɝŮɟɔŬůŰɘəɐ ɘůɢɨ, Ůɘəɞɜɘəɐ ɛɜɐɛɖ, Ůɘəɞɜɘəɧɠ ŬˊɞɗɖəŮɡŰɘəɧɠ 

ɢɩɟɞɠ ə.Ŭ), ɏɜŬ ūɘɚɞɝŮɜɞɨɛŮɜɞ ȿŮɘŰɞɡɟɔɘəɧ ɆɨůŰɖɛŬ əŬɘ Űɘɠ ŮűŬɟɛɞɔɏɠ 

ˊɞɡ ŮəŰŮɚɞɨɜŰŬɘ ˊɎɜɤ ůô ŬɡŰɧ Űɞ ȿŮɘŰɞɡɟɔɘəɧ ɆɨůŰɖɛŬ. 

¶ Ƀ ȺˊɘɛŮɚɖŰɐɠ Ⱥɘəɞɜɘəɩɜ ɀɖɢŬɜɩɜ, o ɞˊɞɑɞɠ ŭɘŬɜɏɛŮɘ Űɞɡɠ ˊɧɟɞɡɠ ůŰɘɠ 

Ⱥɘəɞɜɘəɏɠ ɀɖɢŬɜɏɠ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡɠ. 

¶  Ƀɘ ūɡůɘəɞɑ Ʉɧɟɞɘ, ŬˊɞŰŮɚɞɨɜ Űɖɜ ˊɟŬɔɛŬŰɘəɐ ŮˊŮɝŮɟɔŬůŰɘəɐ ɘůɢɨ, ɛɜɐɛɖ, 

ŬˊɞɗɖəŮɡŰɘəɧ ɢɩɟɞ əŬɘ ŭɑəŰɡɞ ˊɞɡ ŭɘŬɗɏŰɖ ɖ Ɉˊɞŭɞɛɐ Ɂɏűɞɡɠ. 

ȼ Ɉˊɞŭɞɛɐ Ɂɏűɞɡɠ Űɞɡ ŮɟɔŬůŰɖɟɑɞɡ ɛŬɠ, Intellicloud ŮɑɜŬɘ ɓŬůɘůɛɏɜɖ ůŰɖɜ 

ŬɜɞɘɢŰɞɨ əɩŭɘəŬ ˊɚŬŰűɧɟɛŬ Openstack əŬɘ ɞ ȺˊɘɛŮɚɖŰɐɠ Ⱥɘəɞɜɘəɩɜ ɀɖɢŬɜɩɜ ˊɞɡ 

ɓŬůɑɕŮŰŬɘ ɖ ɧɚɖ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ɡˊɞŭɞɛɐɠ ŮɑɜŬɘ ɞ KVM  Hypervisor
9
. 

 

2.1.5 ɩʗʍʋʔʋʅ ɭʌʋʇʋɾʅʎʐʅʆʋʞ ɦʘʒʋʑʏ 
 

ȼ ŰŮɢɜɞɚɞɔɑŬ Űɞɡ ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ ɏɢŮɘ ˊɟɞůŮɚəɨůŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ ɛŮɔɎɚɤɜ 

əŬɘ ŬɜŬɔɜɤɟɘůɛɏɜɤɜ ɔɘŬ Űɞ ɏɟɔɞ Űɞɡɠ ůŰɞ ɢɩɟɞ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ, ŮŰŬɘɟŮɑŮɠ. ȼ əɎɗŮ 

ɛɘŬ ˊɟɞůűɏɟŮɘ ɝŮɢɤɟɘůŰɏɠ ɡˊɖɟŮůɑŮɠ əŬɘ ɞɘ ɡˊɞŭɞɛɏɠ Űɖɠ ɡˊŬəɞɨɞɡɜ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ 

ŬɟɢɘŰŮəŰɞɜɘəɏɠ. ɄŬɟŬəɎŰɤ ɔɑɜŮŰŬɘ ŮəŰŮɜɏůŰŮɟɖ ŬɜŬűɞɟɎ ůŮ ɛŮɟɘəɏɠ Ŭˊɧ ŬɡŰɏɠ. 

¶ Amazon 

ȰɜŬɠ Ŭˊɧ Űɞɡ ˊɟɩŰɞɡɠ əɞɚɞůůɞɨɠ ˊɞɡ ŬɜɏˊŰɡɝŬɜ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ Ɂɏűɞɡɠ 

ŮɑɜŬɘ ɖ Amazon. ɆɐɛŮɟŬ ɛŮ Űɞ ˊɚɐɗɞɠ Űɤɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ˊŬɟɏɢŮɘ ɓɟɑůəŮŰŬɘ 

ŭɘəŬɑɤɠ ůŰɘɠ ˊɟɩŰŮɠ ɗɏůŮɘɠ ˊɟɞŰɑɛɖůɖɠ Ŭˊɧ Űɞɡɠ əŬŰŬɜŬɚɤŰɏɠ. ȰəŰɞɠ Űɤɜ 

ɡˊɖɟŮůɘɩɜ ˊɞɡ ŭɘŬɗɏŰŮɘ ůŰɞ əɞɘɜɧ, ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ŬˊɞɗɐəŮɡůɖɠ 

(Amazon Simple Storage Service
10
), ˊɚŬŰűɧɟɛŮɠ (Amazon Elastic Compute 

Cloud
11
) əŬɘ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ (Amazon Simple DB

12
). H Amazon ɏɢŮɘ 

ɡɚɞˊɞɘɐůŮɘ Űɖɜ ɡˊɞŭɞɛɐ Ɂɏűɞɡɠ ˊɎɜɤ ůŮ ɛɘŬ ŭɘəɐ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐ. 

 

¶ Ƚȸɀ 

H IBM ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ ɔɘŬ ɜŬ ɓɞɖɗɐůŮɘ 

ŮˊɘɢŮɘɟɐůŮɘɠ ɜŬ ŮəɛŮŰŬɚɚŮɡŰɞɨɜ ŬɡŰɧ Űɞ ɧɚɞ əŬɘ ˊɘɞ ŮɚəɡůŰɘəɧ ɛɞɜŰɏɚɞ. 

Ⱥˊɘˊɚɏɞɜ, ˊɟɞůűɏɟŮɘ ɡˊɖɟŮůɑŮɠ SaaS, PaaS, IaaS. ɇɞ ůɖɛŬɜŰɘəɧ 

ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɖɠ ŮɑɜŬɘ ɧŰɘ ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɡɚɞˊɞɑɖůɖɠ ɛɘŬɠ ɚɨůɖɠ 

Ɂɏűɞɡɠ ůɡɜŭɡɎɕɞɜŰŬɠ ŰɟɑŬ ɛɞɜŰɏɚŬ ŬɜɎˊŰɡɝɖɠ, ɘŭɘɤŰɘəɧ, ŭɖɛɧůɘɞ əŬɘ 

                                                           
9
http://www.linux-kvm.org/page/Main_Page 

10
 http://aws.amazon.com/ses/ 

11
 http://aws.amazon.com/ec2/ 

12
 http://aws.amazon.com/simpledb/ 
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ɡɓɟɘŭɘəɧ. ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ ˊɎɜɤ ůŰɖɜ ɞˊɞɑŬ ɏɢŮɘ ɓŬůɘůŰŮɑ ɖ ɡˊɞŭɞɛɐ Űɖɠ IBM 

ŮɑɜŬɘ, Űɞ ɐŭɖ ɔɜɤůŰɧ Openstack. 

 

 

¶ VMware
13

 

ȼ VMware ŮɑɜŬɘ ɞ ɔɑɔŬɜŰŬɠ Űɖɠ Ůɘəɞɜɞˊɞɑɖůɖɠ ůŰɞ Ɂɏűɞɠ. ɄŬɟɏɢŮɘ, ɑůɤɠ Űɖɜ 

əɞɟɡűŬɑŬ ˊɚŬŰűɧɟɛŬ Ůɘəɞɜɞˊɞɑɖůɖɠ, VMware vSphere 5.1,Űɖɜ ɞˊɞɑŬ ɛŮɔɎɚŮɠ 

ŮŰŬɘɟŮɑŮɠ, ɧˊɤɠ ɖ Stratogen
14

 , ɢɟɖůɘɛɞˊɞɘɞɨɜ ɩůŰŮ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ Űɞ 

ŭɘəɧ Űɞɡɠ ɡɓɟɘŭɘəɧ ɛɞɜŰɏɚɞ Ɂɏűɞɡɠ. ɇŬ ˊɟɞɥɧɜŰŬ-ɡˊɖɟŮůɑŮɠ Űɖɠ ŮɑɜŬɘ 

ůɡɛɓŬŰɎ ɛŮ ŰɟɑŬ ɔɜɤůŰɧŰŮɟŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ, Windows,Linux,Mac 

OS X.  

 

¶ Microsoft  

H Microsoft ŭɘŬɗɏŰŮɘ ɡˊɖɟŮůɑŮɠ Ɂɏűɞɡɠ ɔɘŬ ŮˊɘɢŮɘɟɐůŮɘɠ əŬɘ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ. Ƀ ŬəɟɞɔɤɜɘŬɑɞɠ ɚɑɗɞɠ Űɤɜ ɡˊɖɟŮůɘɩɜ Űɖɠ Microsoft ŮɑɜŬɘ ɖ 

ˊɚŬŰűɧɟɛŬ  Azure Services Platform
15
. ȼ ˊɚŬŰűɧɟɛŬ ŬɡŰɐ ˊŬɟɏɢŮɘ ɛŮɔɎɚɞ 

Ůɨɟɞɠ ŮɟɔŬɚŮɑɤɜ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ, űɘɚɞɝŮɜɑŬ əŬɘ ŭɘŬɢŮɑɟɘůɖ ŮűŬɟɛɞɔɩɜ Ŭˊɧ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ɛŮ Űɖɜ ɛɞɟűɐ PaaS-IaaS. Ⱥˊɘˊɚɏɞɜ, ŭɘŬɗɏůɘɛɖ ůŰɞ əɞɘɜɧ 

ŮɑɜŬɘ ɖ ɡˊɖɟŮůɑŬ Microsoft SQL Service, ɖ ɞˊɞɑŬ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŬˊɞɗɐəŮɡůɖ 

ŭŮŭɞɛɏɜɤɜ, ůɢŮůɘŬəɩɜ ŮɟɤŰɖɛɎŰɤɜ ˊɎɜɤ ůŮ ŬɡŰɎ.  

 

2.2 ɝʅɻɿʚʆʐʑʋ ʐʖʉ ɩʍɻɾʈʗʐʖʉ (Internet of  Things ) 
 

ȹɘŬŭɑəŰɡɞ Űɤɜ ˊɟŬɔɛɎŰɤɜ (Internet of Things) [12] ɞɜɞɛɎɕŮŰŬɘ Űɞ ŭɑəŰɡɞ ůɡůəŮɡɩɜ 

ˊɞɡ ɛŮŰŬŭɑŭɞɡɜ/Ŭɝɘɞˊɞɘɞɨɜ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɞ űɡůɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ ɜŬ ˊŬɟɏɢɞɡɜ 

əɎˊɞɘŬ ɡˊɖɟŮůɑŬ əŬɘ ɛˊɞɟɞɨɜ ɜŬ Ůˊɘəɞɘɜɤɜɞɨɜ (əŬɘ) ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ. Ʉ.ɢ. ɛˊɞɟŮɑ 

ŬɡŰɧ ɜŬ ŮɑɜŬɘ ɏɜŬ ɏɝɡˊɜɞ Űɖɚɏűɤɜɞ (smartphone) ɐ ɏɜŬɠ ŬɘůɗɖŰɐɟŬɠ ɡɔɟŬůɑŬɠ 

ŮŭɎűɞɡɠ ůŮ ɏɜŬ ɢɤɟɎűɘ, ˊɞɡ ůŰɏɚɜŮɘ ɛŮŰɟɐůŮɘɠ ůŮ əɎˊɞɘŬ ŭɘŬŭɘəŰɡŬəɐ ɡˊɖɟŮůɑŬ 

ɛɏůɤ Űɞɡ GSM ŭɘəŰɨɞɡ. ȰɢɞɡɛŮ ɐŭɖ ˊŬɔəɞůɛɑɤɠ, ˊŮɟɑˊɞɡ 18 ŭɘůŮəŬŰɞɛɛɨɟɘŬ 

ůɡůəŮɡɏɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ůɡɜŭŮɗɞɨɜ ůŰɞ ŭɘŬŭɑəŰɡɞ əŬɘ ˊɟɞɓɚɏˊŮŰŬɘ ɜŬ űŰɎůɞɡɜ ůŰɘɠ 

50 ŭɘɠ, ɛɏɢɟɘ Űɞ 2020. ɇɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Ŭˊɧ ŬɡŰɏɠ ŭŮɜ  ŮɑɜŬɘ ɡˊɞɚɞɔɘůŰɏɠ ɛŮ 

ˊŬɟŬŭɞůɘŬəɐ ɛɞɟűɐ (smartphone/laptop/tablet), ŬɚɚɎ ŮɑɜŬɘ ñˊɟɎɔɛŬŰŬò (things), 

ŭɖɚŬŭɐ əɎˊɞɘɞ Ɏɚɚɞ Ůɑŭɞɠ ůɡůəŮɡɐɠ ɛŮ ŬɘůɗɖŰɐɟŮɠ ŮɜůɤɛŬŰɤɛɏɜɞɡɠ. 

ȳɚŮɠ ŬɡŰɏɠ ɞɘ ůɡɜŭŮŭŮɛɏɜŮɠ ůɡůəŮɡɏɠ ˊɞɡ ŬˊŬɟŰɑɕɞɡɜ ůɐɛŮɟŬ Űɞ ȹɘŬŭɑəŰɡɞ Űɤɜ 

ɄɟŬɔɛɎŰɤɜ, ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ůɡɚɚɏɝɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ Űɞ 

ˊŮɟɘɓɎɚɚɞɜ əŬɘ Űɖɜ Ŭɜɗɟɩˊɘɜɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ. ɆŰɧɢɞɠ ŮɑɜŬɘ ɖ ɓŮɚŰɑɤůɖ Űɖɠ 

ˊɞɘɧŰɖŰŬɠ ɕɤɐɠ Űɤɜ Ŭɜɗɟɩˊɤɜ əŬɘ ɖ Ŭˊɞűɡɔɐ ŬˊɟɧɓɚŮˊŰɤɜ ɔŮɔɞɜɧŰɤɜ. 

                                                           
13

 http://www.vmware.com/ 
14

 http://www.stratogen.net/ 
15

 http://azure.microsoft.com/ 
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ȼ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ əɟɑɜŮŰŬɘ ŬˊŬɟŬɑŰɖŰɖ ůŰɞɡɠ ˊŬɟŬəɎŰɤ ŰɞɛŮɑɠ:  

¶ ɄŬɟŬəɞɚɞɨɗɖůɖ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ůɡɜɗɖəɩɜ, ɔɘŬ Űɖɜ Ŭˊɞűɡɔɐ ŬəɟŬɑɤɜ 

űɡůɘəɩɜ əŬŰŬůŰɟɞűɩɜ, ŮɝŬɔɤɔɐ ůɡɛˊŮɟŬůɛɎŰɤɜ ůɢŮŰɘəɎ ɛŮ Űɖɜ ˊɞɘɧŰɖŰŬ 

Űɞɡ ɜŮɟɞɨ əŬɘ Űɞɡ ŬɏɟŬ ə.Ŭ. 

¶ ȾŬŰŬůəŮɡŬůŰɘəɧ əŬɘ ɓɘɞɛɖɢŬɜɘəɧ ŰɞɛɏŬ, ɔɘŬ Űɞɜ ˊɚɐɟɖ ŬɡŰɞɛŬŰɘůɛɧ əŬɘ 

ɏɚŮɔɢɞ Űɖɠ əŬŰŬůəŮɡŬůŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ. 

¶ ȹɘŬɢŮɑɟɘůɖ ŮɜŮɟɔŮɘŬəɩɜ ˊɧɟɤɜ, ɔɘŬ Űɖɜ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ ŮɜŮɟɔŮɘŬəɐɠ 

əŬŰŬɜɎɚɤůɖɠ.  

¶ ȰɚŮɔɢɞɠ əŬɘ ŮˊɑɓɚŮɣɖ ůɡůŰɖɛɎŰɤɜ ɛɏůɤɜ ɛŮŰŬűɞɟɎɠ, ɧˊɤɠ ɏɝɡˊɜŬ 

űŬɜɎɟɘŬ, ůɨůŰɖɛŬ ŬɡŰɧɛŬŰɞɡ ˊŬɟəŬɟɑůɛŬŰɞɠ ə.Ŭ. 

¶ ȷˊɞɛŬəɟɡůɛɏɜɖ ɘŬŰɟɘəɐ ɓɞɐɗŮɘŬ, ůŮ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ɞ ŬůɗŮɜɐɠ ɓɟŮɗŮɑ ůŮ 

əɟɑůɘɛɖ əŬŰɎůŰŬůɖ ŮɘŭɞˊɞɘŮɑŰŬɘ ɎɛŮůŬ ɞ ɔɘŬŰɟɧɠ.   

¶ ȷɡŰɞɛŬŰɞˊɞɘɖɛɏɜŬ ůˊɑŰɘŬ, ɔɘŬ Űɞ ɏɚŮɔɢɞ ɧɚɤɜ Űɤɜ ɖɚŮəŰɟɘəɩɜ ůɡůəŮɡɩɜ 

Ůɜɧɠ ůˊɘŰɘɞɨ. 

ɆɡɜŮˊɩɠ ɖ ŮɨɟŮůɖ ɛɘŬɠ ɚɨůɖɠ ɔɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ Űɧůɞ ɛŮɔɎɚɤɜ ůŮ ɧɔəɞ ŭŮŭɞɛɏɜɤɜ 

ŮɑɜŬɘ ŮˊɘɓŮɓɚɖɛɏɜɖ. 

 

2.2.1 ɝʅɻɿʚʆʐʑʋ ʐʖʉ ɩʍɻɾʈʗʐʖʉ (Internet  of  Things ) ʆɻʅ 

ɭʌʋʇʋɾʅʎʐʅʆʝ ɦʘʒʋʏ ɉCloud Computing ) 
 

ɇɞ ˊɟɧɓɚɖɛŬ Űɘɠ ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ŬˊɞɗɐəŮɡůɖɠ Űɞɡ ŰŮɟɎůŰɘɞɡ ɧɔəɞɡ ŭŮŭɞɛɏɜɤɜ ˊɞɡ 

ˊŬɟɎɔɞɡɜ ŬɡŰɏɠ ɞɘ ůɡůəŮɡɏɠ ɏɟɢŮŰŬɘ ɜŬ ɚɨůŮɘ ɖ ŰŮɢɜɞɚɞɔɑŬ Űɞɡ ɈˊɞɚɞɔɘůŰɘəɞɨ 

Ɂɏűɞɡɠ. ȳˊɤɠ ŬɜŬɚɨůŬɛŮ ůŮ ˊɟɞɖɔɞɨɛŮɜŮɠ ˊŬɟŬɔɟɎűɞɡɠ Űɞɡ əŮűŬɚŬɑɞɡ 2 ŰŬ ɞűɏɚɖ 

ˊɞɡ ɛŬɠ ˊɟɞůűɏɟŮɘ Űɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ ŮɑɜŬɘ ˊɞɚɚŬˊɚɎ, ɞˊɧŰŮ ɞɘ ŭɨɞ ŬɡŰɏɠ 

ɏɜɜɞɘŮɠ ŭŮɜ ɗŬ ɛˊɞɟɞɨůŬɜ ˊŬɟɎ ɜŬ ŮɑɜŬɘ ɎɛŮůŬ ůɡɜŭŮŭŮɛɏɜŮɠ ɛŮŰŬɝɨ Űɞɡɠ. çȰɝɡˊɜŮɠ 

è ŮűŬɟɛɞɔɏɠ ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŰŬ ˊɚŬɑůɘŬ ɛɘŬɠ çɏɝɡˊɜɖɠè ˊɧɚɖɠ, ɗŬ ˊɟɏˊŮɘ ɜŬ 

ɏɢɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ Űɖɠ ŮɡŮɚɘɝɑŬɠ əŬɘ ŮɚŬůŰɘəɧŰɖŰŬɠ ˊɚŮɞɜŮəŰɐɛŬŰŬ ˊɞɡ ŬɡŰɐ Űɖ 

ůŰɘɔɛɐ ɛɧɜɞ ɖ ŰŮɢɜɞɚɞɔɑŬ ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ ˊɟɞůűɏɟŮɘ. Ⱥˊɑůɖɠ, ɖ ɢɟɏɤůɖ ŬɜɎ 

ɢɟɐůɖ ˊɞɡ ˊɟɞůűɏɟŮɘ ůŰɞɡɠ əŬŰŬɜŬɚɤŰɏɠ Űɖɜ əɎɜŮɘ ŬəɧɛŬ ˊɘɞ ŮɚəɡůŰɘəɐ ůŰɖɜ 

ɢɟɐůɖ Űɖɠ ůŮ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ŮűŬɟɛɞɔɏɠ Ŭűɞɨ ɛɘŬ ůɡůəŮɡɐ-ŬɘůɗɖŰɐɟŬɠ ɛˊɞɟŮɑ ɜŬ 

ůŰɏɚɜŮɘ ůɡɔəŮəɟɘɛɏɜŮɠ ɩɟŮɠ Űɖɠ ɖɛɏɟŬɠ ŭŮŭɞɛɏɜŬ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, Ŭɜ ɏɜŬɠ 

ŬɘůɗɖŰɐɟŬɠ ˊŬɟŬəɞɚɞɡɗŮɑ Ŭɜ ɞɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ Ůɡɜɞɞɨɜ Űɖɜ Ůəŭɐɚɤůɖ 

ˊɡɟəŬɔɘɎɠ ɗŬ ůŰɏɚɜŮɘ ŭŮŭɞɛɏɜŬ ůô ɏɜŬ ŭɘɎůŰɖɛŬ ˊɞɡ ɞ ɐɚɘɞɠ ŮɑɜŬɘ ɏɜŰɞɜɞɠ ɛɧɜɞ Űɞɡɠ 

əŬɚɞəŬɘɟɘɜɞɨɠ ɛɐɜŮɠ. 

Ʉɞɚɚɏɠ ŮŰŬɘɟɑŮɠ ˊɞɡ ŭɟŬůŰɖɟɘɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ ˊŬɟɞɢɐ ɡˊɖɟŮůɘɩɜ ɈˊɞɚɞɔɘůŰɘəɞɨ 

Ɂɏűɞɡɠ ɐŭɖ ɏɢɞɡɜ ŬɟɢɑůŮɘ Űɖɜ ŬɜɎˊŰɡɝɖ Ůɘŭɘəɩɜ ŮɟɔŬɚŮɑɤɜ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ, 

ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ŬɜɎɚɡůɖ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ůɡůəŮɡɏɠ IoT. ȼ 

ŬɜɎˊŰɡɝɖ Ůɘŭɘəɩɜ ɡˊɖɟŮůɘɩɜ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ ɔɘŬ Űɖɜ 

ŭɘŬɢŮɑɟɘůɖ Űɤɜ ůɡůəŮɡɩɜ Űɞɡ ȹɘŬŭɘəŰɨɞɡ Űɤɜ ɄɟŬɔɛɎŰɤɜ ɓɟɑůəŮŰŬɘ ɐŭɖ ůŮ 
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ŬɜɎˊŰɡɝɖ əŬɘ ŬɡŰɏɠ ɞɘ ɡˊɖɟŮůɑŮɠ ŮɑɜŬɘ ɎɛŮůŬ ŭɘŬɗɏůɘɛŮɠ ůŮ ŭɖɛɘɞɡɟɔɞɨɠ ɚɞɔɘůɛɘəɞɨ 

ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ əŬɘɜɞŰɧɛɤɜ ŮűŬɟɛɞɔɩɜ. ȺɘŭɘəɧŰŮɟŬ, ɜŮɞůɨůŰŬŰŮɠ ŮŰŬɘɟɑŮɠ ůŰɞɜ 

ɢɩɟɞ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ (start-ups) ɏɢɞɡɜ Űɖɜ ɛŮɔŬɚɨŰŮɟɖ ŬɜɎɔəɖ Ŭˊɧ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ 

ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɞɘ ˊɎɟɞɢɞɘ ɛɏůɤ SaaS əŬɘ PaaS ɔɘŬ ůɡůəŮɡɏɠ Űɞɡ ȹɘŬŭɘəŰɨɞɡ Űɤɜ 

ɄɟŬɔɛɎŰɤɜ ɚɧɔɤ Űɞɡ ɢŬɛɖɚɞɨ əɧůŰɞɡɠ. ȳɚŬ ŬɡŰɎ ŰŬ ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ, 

ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɓɟɑůəɞɜŰŬɘ ɧɚŬ ɛŬɕɑ ůŮ ɛɘŬ ˊɚŬŰűɧɟɛŬ IoT 

əŬɘ ɖ ŬɜɎɚɡůɖ Űɞɡɠ ɔɑɜŮŰŬɘ ůŰɖɜ ŮˊɧɛŮɜɖ ŮɜɧŰɖŰŬ.  

 

2.2.2 IoT ʌʀʍʅɼʗʇʇʋʉʐɻ ɻʉʗʌʐʑʊʂʏ 
 

ȼ ŬɜɎɔəɖ Űɤɜ Ŭɜɗɟɩˊɤɜ ɜŬ ˊŬɟŬəɞɚɞɡɗɞɨɜ ŭŮŭɞɛɏɜŬ Ŭˊɧ ˊɞɚɚɞɨɠ Űɨˊɞɡɠ 

ŬɘůɗɖŰɐɟɤɜ ŰŬɡŰɧɢɟɞɜŬ əŬɘ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ŬɜŬɚɨɞɡɜ ŬɡŰɎ ŰŬ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɖɜ 

ŮɝŬɔɤɔɐ əɎˊɞɘɤɜ ɢɟɐůɘɛɤɜ ůɡɛˊŮɟŬůɛɎŰɤɜ, ɞŭɖɔŮɑ ˊɞɚɚɏɠ ŮŰŬɘɟɑŮɠ ůŰɞɜ ɢɩɟɞ Űɞɡ 

ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ ɜŬ ɡɘɞɗŮŰɐůɞɡɜ IoT ˊɚŬŰűɧɟɛŮɠ. ȺɑɜŬɘ ůŰɖɜ ɞɡůɑŬ ŮɟɔŬɚŮɑŬ 

ˊɞɡ ˊŬɟɏɢɞɡɜ ɞɘ ˊɎɟɞɢɞɘ ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ ůŰɞɡɠ əŬŰŬɜŬɚɤŰɏɠ ɩůŰŮ ɜŬ 

ɛˊɞɟɞɨɜ ɜŬ ŮˊŮɝŮɟɔɎɕɞɜŰŬɘ, ŬˊɞɗɖəŮɨɞɡɜ əŬɘ ŬɜŬɚɨɞɡɜ ˊɞɚɚɎ ŭɘŬűɞɟŮŰɘəɎ 

ŭŮŭɞɛɏɜŬ Ŭˊɧ ˊɞɚɚɞɨɠ ŭɘŬűɞɟŮŰɘəɞɨɠ ŬɘůɗɖŰɐɟŮɠ Űɖɠ ŬɔɞɟɎɠ. 

ɀŮɔŬɚɨŰŮɟŬ ɓɐɛŬŰŬ ˊɟɞɠ Űɖɜ ŬɜɎˊŰɡɝɖ IoT ˊɚŬŰűɧɟɛŬɠ ůŰɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ 

ɏɢŮɘ əɎɜŮɘ ɖ ŮŰŬɘɟɑŬ IBM, ɖ ɞˊɞɑŬ ˊɟɧůűŬŰŬ ŮˊɏɜŭɡůŮ 3 ŭɘɠ. ŭɞɚɎɟɘŬ ɔɘŬ ɜŬ 

ŬɜŬˊŰɨɝŮɘ Űɘɠ ˊɚŬŰűɧɟɛŮɠ IoT Cloud Open Platform for  Industries, IBM  Bluemix 

IoT Zone əŬɘ IoT Ecosystem. ũɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ ŬɡŰɞɨ Űɞɡ ůŰɧɢɞɡ ɗŬ ůɡɜŮɟɔŬůŰŮɑ ɛŮ 

Űɖɜ The Weather Company, ůŰɖɜ ɞˊɞɑŬ Ŭɜɐəɞɡɜ ŰŬ Weather.com əŬɘ The Weather 

Channel, əŬɘ ɗŬ ůɡɚɚɏɔŮɘ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ ˊɞɡ ɏɢŮɘ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ  

ȾɎˊɞɘŮɠ ŮɜŭŮɘəŰɘəɏɠ IoT ˊɚŬŰűɧɟɛŮɠ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɞ ŭɘŬŭɑəŰɡɞ ůŮ ˊŮɟɘɓɎɚɚɞɜ 

ɈˊɞɚɞɔɘůŰɘəɞɨ Ɂɏűɞɡɠ, ɞɘ ɞˊɞɑŮɠ ɧɛɤɠ ˊɤɚɞɨɜ Ůɘŭɘəɧ ɡɚɘəɧ (hardware) ɔɘŬ Űɖɜ 

ůɡɚɚɞɔɐ Űɤɜ ůɖɛɎŰɤɜ Ŭˊɧ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ ŮɑɜŬɘ Űɤɜ ŮŰŬɘɟɘɩɜ Axeda
16

, 

Thingwrox
17

, Microstrain
18

 ə.Ŭ. [13]. 

 

2.2.3 ɚʅʎʃʂʐʙʍʀʏ ʆɻʅ ɝʅɻɿʚʆʐʑʋ ʐʖʉ ɩʍɻɾʈʗʐʖʉ 
 

Ƀɘ ŬɘůɗɖŰɐɟŮɠ ůɐɛŮɟŬ ɏɢɞɡɜ ŭɘŮɘůŭɨůŮɘ ɔɘŬ ŰŬ əŬɚɎ ůŰɖɜ əŬɗɖɛŮɟɘɜɧŰɖŰŬ ɛŬɠ əŬɘ 

ɓɟɑůəɞɡɜ ŮűŬɟɛɞɔɐ ůŮ ˊɞɚɚɎ ŮˊɑˊŮŭŬ Űɖɠ ɕɤɐɠ ɛŬɠ. ȺŰŬɘɟŮɑŮɠ ŬɜɎ Űɞɜ əɧůɛɞ ɚɧɔɞ 

Űɤɜ ˊɚŮɞɜŮəŰɖɛɎŰɤɜ Űɞɡɠ ˊŮɘɟŬɛŬŰɑɕɞɜŰŬɘ ɛŮ əŬɘɜɞŰɧɛŮɠ əŬɘ ɏɝɡˊɜŮɠ ŮűŬɟɛɞɔɏɠ 

ˊɟɞɎɔɞɜŰŬɠ ˊŬɟɎɚɚɖɚŬ Űɘɠ Ůɑŭɖ ɡˊɎɟɢɞɡůŮɠ ɛŮ ůəɞˊɧ Űɖɜ ɓŮɚŰɑɤůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ 

                                                           
16

 http://www.axeda.com 
17

 http://www.thingwrox.com 
18

 http://sensorcloud.com 
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ɕɤɐɠ Űɞɡ Ŭɜɗɟɩˊɞɡ. ɄɟɧɜɞɘŬ əŬŰŬůŰɟɞűɩɜ, ˊŮɟɘɓŬɚɚɞɜŰɘəɧɠ ɏɚŮɔɢɞɠ, ɏɝɡˊɜŬ 

ůˊɑŰɘŬ, ɘŬŰɟɘəɐ, əŬŰŬɔɟŬűɐ əɘɜɐůŮɤɜ ŮɑɜŬɘ ɛŮɟɘəɏɠ Ŭˊɧ Űɘɠ ŮűŬɟɛɞɔɏɠ ˊɞɡ 

ɓŬůɑɕɞɜŰŬɘ ůŮ ŬɘůɗɖŰɐɟŮɠ ɞɘ ɞˊɞɑɞɘ ɛɏůɤ Űɞɜ ɛŮŰɟɐůŮɤɜ Űɞɡɠ ˊŬɟɎɔɞɡɜ ŬˊɞŰɏɚŮůɛŬ 

ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮəɛŮŰŬɚɚŮɡŰŮɑ ɞ Ɏɜɗɟɤˊɞɠ.  

ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɞɘ ŬɘůɗɖŰɐɟŮɠ ɏɢɞɡɜ ɛŮŰŬəɘɜɖɗŮɑ ůŰɞ ŭɘŬŭɑəŰɡɞ ɤɠ ȹɘŬŭɑəŰɡɞ 

Űɤɜ ɄɟŬɔɛɎŰɤɜ (Internet of Things). ȺɘŭɘəɧŰŮɟŬ, Űɞ ȹɘŬŭɑəŰɡɞ Űɤɜ ɄɟŬɔɛɎŰɤɜ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŬɘůɗɖŰɐɟŮɠ-ůɡůəŮɡɏɠ ˊɞɡ ɛŮŰŬŭɑŭɞɡɜ əŬɘ Ŭɝɘɞˊɞɘɞɨɜ ŰŬ ŭŮŭɞɛɏɜŬ 

Ŭˊɧ Űɞ űɡůɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ ɜŬ ˊŬɟɏɢɞɡɜ əɎˊɞɘŬ ɡˊɖɟŮůɑŬ əŬɘ ɛˊɞɟɞɨɜ ɜŬ 

Ůˊɘəɞɘɜɤɜɞɨɜ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ. ȺɜŭŮɘəŰɘəɧ Űɖɠ ɜɏŬɠ ŰɎůɖɠ ŬɡŰɐɠ ŮɑɜŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ 

ɏɢɞɡɛŮ ɐŭɖ ˊŬɔəɞůɛɑɤɠ, ˊŮɟɑˊɞɡ 18 ŭɘůŮəŬŰɞɛɛɨɟɘŬ ůɡůəŮɡɏɠ ˊɞɡ ŭɘŮɘůŭɨɞɡɜ ůŰɞ 

ŭɘŬŭɑəŰɡɞ əŬɘ ˊɟɞɓɚɏˊŮŰŬɘ ɧŰɘ ɞ Ŭɟɘɗɛɧɠ ŬɡŰɧɠ ɜŬ ŭɘˊɚŬůɘŬůŰŮɑ. ȷˊɧ Űɖɜ ɘŭɏŬ Űɞɡ  

ȹɘŬŭɘəŰɨɞɡ Űɤɜ ɄɟŬɔɛɎŰɤɜ ŭŮɜ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɚŮɑˊŮɘ Űɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ, 

əŬɗɩɠ ŮɑɜŬɘ ɛɏɟɞɠ əŬɘ ŬɡŰɧ Űɞɡ ŭɘŬŭɘəŰɨɞɡ. ȼ ŰŮɢɜɞɚɞɔɑŬ Ɂɏűɞɡɠ ɏɟɢŮŰŬɘ ɜŬ ŭɩůŮɘ 

ɛɘŬ ɜɏŬ ŭɘɎůŰŬůɖ, əŬɗɩɠ ŮɝɡˊɖɟŮŰŮɑ Űɞɡɠ ŭɖɛɘɞɡɟɔɞɨɠ ŰɏŰɞɘɤɜ ŮűŬɟɛɞɔɩɜ. ȼ 

ɡɚɞˊɞɑɖůɖ ɏɝɡˊɜɤɜ ŮűŬɟɛɞɔɩɜ ɛɏůɤ Űɤɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ˊɟɞůűɏɟŮɘ Űɞ Ɂɏűɞɠ (SaaS 

, PaaS,  IaaS) ɔɑɜŮŰŬɘ ŮɡəɞɚɧŰŮɟɖ əŬɘ ɛŮ ůɖɛŬɜŰɘəɐ  ɛŮɑɤůɖ Űɤɜ  Ůɝɧŭɤɜ. Ⱥˊɘˊɚɏɞɜ, ɖ 

ŰŬɢɨŰɖŰŬ ŬˊɞůŰɞɚɐɠ əŬɘ ɞ ɛŮɔɎɚɞɠ ɧɔəɞɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ 

əɎˊɞɘɞɠ ɜŬ ŬˊɞɗɖəŮɨůŮɘ əŬɘ ɜŬ ŮˊŮɝŮɟɔŬůŰŮɑ ůŰɞ Ɂɏűɞɠ , Űɞ əŬɗɘůŰɎ ŬəɧɛŬ ˊɘɞ 

ŮɚəɡůŰɘəɧ. ɀŮɟɘəɞɑ ŬɘůɗɖŰɐɟŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɞ ȹɘŬŭɑəŰɡɞ Űɤɜ 

ɄɟŬɔɛɎŰɤɜ ŬɜŬűɏɟɞɜŰŬɘ ˊŬɟŬəɎŰɤ : 

 

ȷɘůɗɖŰɐɟŮɠ əɑɜɖůɖɠ: 

¶ Kinect
19

 

ɀɏɢɟɘ ˊɟɧŰɘɜɞɠ, ɔɜɤɟɑɕŬɛŮ ɧŰɘ ɖ əŬŰŬɔɟŬűɐ əɘɜɐůŮɤɜ ɐŰŬɜ ŭɡɜŬŰɐ ɛŮ Űɖɜ 

ɢɟɐůɖ əŬɛŮɟɩɜ. ɇɞ ɛŮɔɎɚɞ əɧůŰɞɠ ɔɘŬ Űɖɜ ŬɔɞɟɎ əŬɘ ŮɔəŬŰɎůŰŬůɖ ŰɏŰɞɘɤɜ 

ŬɘůɗɖŰɐɟɤɜ ŬɜɎɔəŬůŮ Űɞɡɠ əŬŰŬɜŬɚɤŰɏɠ ɜŬ ůŰɟŬűɞɨɜ ůŮ ɎɚɚŮɠ, ˊɘɞ 

ɞɘəɞɜɞɛɘəɏɠ ɚɨůŮɘɠ. ɀɘŬ ŰɏŰɞɘŬ ŮɑɜŬɘ əŬɘ ɞ ŬɘůɗɖŰɐɟŬɠ əɑɜɖůɖɠ Kinect, 

ɔɜɤůŰɧɠ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ ůŰɖɜ ˊŬɘɢɜɘŭɞɛɖɢŬɜɐ Xbox 360. ɇɞ Kinect 

ůɐɛŮɟŬ, ɏɢŮɘ ŮɜůɤɛŬŰɤɗŮɑ ˊɚɐɟɤɠ ůŰɞ ȹɘŬŭɑəŰɡɞ Űɤɜ ɄɟŬɔɛɎŰɤɜ əŬɗɩɠ ɖ 

ŬˊɚɧŰɖŰɎ Űɞɡ əŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ɛŮŰŬűɏɟŮɘ ŭŮŭɞɛɏɜŬ ůŰɞ ŭɘŬŭɑəŰɡɞ Űɞ 

əŬɗɘůŰɞɨɜ ŮɚəɡůŰɘəɧ. Ȱɢɞɡɜ ɡɚɞˊɞɘɖɗŮɑ əŬɘ ůɡɜŮɢɩɠ ŮɛűŬɜɑɕɞɜŰŬɘ ɜɏŮɠ 

ɏɝɡˊɜŮɠ ŮűŬɟɛɞɔɏɠ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ɡɔŮɑŬɠ. ȼ ˊɘɞ ŭɖɛɞűɘɚɐɠ ŮɑɜŬɘ ɖ Kinect 

Healthcare, ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ ɔɑɜŮŰŬɘ ŭɡɜŬŰɐ ɖ ŬˊɞɛŬəɟɡůɛɏɜɖ 

ˊŬɟŬəɞɚɞɨɗɖůɖ ŬůɗŮɜɩɜ ɛŮ ůɞɓŬɟɎ ŰɟŬɨɛŬŰŬ Ŭˊɧ Űɞ ɔɘŬŰɟɧ Űɞɡɠ. Ⱥˊɘˊɚɏɞɜ, 

ˊɟŬəŰɘəɏɠ ŮűŬɟɛɞɔɏɠ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ əŬɘ ůŰɞɜ ɢɩɟɞ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ, ɧˊɤɠ 

ŮɑɜŬɘ ɖ ɟɞɛˊɞŰɘəɐ. Ʉɚɏɞɜ, ɞ ɏɚŮɔɢɞɠ ɟɞɛˊɧŰ əŬɘ ɔŮɜɘəɧŰŮɟŬ ŬɡŰɧɜɞɛɤɜ 

ɛɖɢŬɜɩɜ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɏůɤ Űɖɠ ŬɜŬɔɜɩɟɘůɖɠ əɘɜɐůŮɤɜ ˊɞɡ ˊŬɟɏɢŮɘ Űɞ 

Kinect. 
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¶ Leap Motion
20

 

Ƀ ˊɘɞ ŭɖɛɞűɘɚɐɠ ŬɘůɗɖŰɐɟŬɠ ŬɜŬɔɜɩɟɘůɖɠ əɘɜɐůŮɤɜ ŭŬɢŰɨɚɤɜ əŬɘ ɢŮɟɘɩɜ 

ŮɑɜŬɘ ɞ Leap Motion Sensor. ɆɡɛɓŬŭɑɕŮɘ ˊɚɐɟɤɠ ɛŮ Űɞ ȹɘŬŭɑəŰɡɞ Űɤɜ 

ɄɟŬɔɛɎŰɤɜ əŬɗɩɠ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ˊŬɟɏɢŮɘ ŰŬɝɘŭŮɨɞɡɜ ůŰɞ ŭɘŬŭɑəŰɡɞ ɛɏůɤ 

ɚɞɔɘůɛɘəɞɨ ˊɞɡ ˊɟɞůűɏɟŮɘ ɖ ɑŭɘŬ ɖ ŮŰŬɘɟŮɑŬ ůŰɞɡɠ ɢɟɐůŰŮɠ. ȳˊɤɠ Űɞ Kinect, 

ɏŰůɘ əŬɘ Űɞ Leap ɏɢŮɘ ŮűŬɟɛɞɔɐ ůŮ ɡˊɖɟŮůɑŮɠ ˊɞɡ ɛˊɞɟɞɨɛŮ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮ ůŰɖɜ əŬɗɖɛŮɟɘɜɧŰɖŰŬ ɛŬɠ. O Ŭɟɘɗɛɧɠ Űɤɜ ŮűŬɟɛɞɔɩɜ ŬɔɔɑɕŮɘ 

Űɘɠ ŭɘŬəɧůɘŮɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŭŮɑɢɜŮɘ Űɖɜ ˊɟɞŰɑɛɖůɖ Űɤɜ ˊɟɞɔɟŬɛɛŬŰɘůŰɩɜ ůŰɞɜ 

ůɡɔəŮəɟɘɛɏɜɞ ŬɘůɗɖŰɐɟŬ, ůŮ ůɢɏůɖ ɛŮ Űɞ ɛɘəɟɧ ŭɘɎůŰɖɛŬ ɕɤɐɠ Űɞɡ. ɇɞ Leap, 

ŬɜɞɑɔŮɘ Űɞɜ ŭɟɧɛɞ ɔɘŬ Űɞɜ ɢŮɘɟɘůɛɧ ɞˊɞɘŬůŭɐˊɞŰŮ ɖɚŮəŰɟɞɜɘəɐɠ ůɡůəŮɡɐɠ ɛŮ 

Űɖɜ əɑɜɖůɖ Űɤɜ ŭŬɢŰɨɚɤɜ  ɛɏůɤ Űɞɡ ŭɘŬŭɘəŰɨɞɡ. Ƀ ɏɚŮɔɢɞɠ Űɞɡ ȼ/Ɉ ɛɏůɤ Űɞɡ 

ŬɘůɗɖŰɐɟŬ ŮɑɜŬɘ ɛɘŬ Ŭˊɧ Űɖɠ ˊɘɞ ŭɘŬŭɞɛɏɜɞɠ ŮűŬɟɛɞɔɏɠ ůɐɛŮɟŬ. Ⱥˊɘˊɚɏɞɜ, o 

ŬɘůɗɖŰɐɟŬɠ  Leap ɓɟɑůəŮɘ ŮűŬɟɛɞɔɐ əŬɘ ůŰɖɜ əŬɗɖɛŮɟɘɜɧŰɖŰŬ Űɤɜ Ŭɜɗɟɩˊɤɜ 

ɛŮ Ůɘŭɘəɏɠ ŬɜɎɔəŮɠ əŬɗɩɠ ůɐɛŮɟŬ ŮɑɜŬɘ ŮűɘəŰɐ ɖ ŬɜŬɔɜɩɟɘůɖ Űɖɠ ɜɞɖɛŬŰɘəɐɠ 

ɔɚɩůůŬɠ Ŭˊɧ ɞˊɞɘŬŭɐˊɞŰŮ ůɡůəŮɡɐ ŮɑɜŬɘ ůɡɜŭŮŭŮɛɏɜɖ ɞ ŬɘůɗɖŰɐɟŬɠ. 

 

¶ Netatmo
21

 (ɄŮɟɘɓŬɚɚɞɜŰɘəɧɠ ŬɘůɗɖŰɐɟŬɠ) 

Ƀ Netatmo ŮɑɜŬɘ ŬɘůɗɖŰɐɟŬɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ əɚɘɛŬŰɘəɩɜ ŬɚɚŬɔɩɜ 

(ɗŮɟɛɞəɟŬůɑŬ, ɡɔɟŬůɑŬ, ˊɑŮůɖ ə.Ŭ.). ȼ əŬŰŬůəŮɡɎůŰɟɘŬ ŮŰŬɘɟŮɑŬ ɡˊɞůŰɖɟɑɕŮɘ, 

ɛɏůɤ ɡˊɖɟŮůɘɩɜ ˊɞɡ ŭɘŬɗɏŰŮɘ ůŰɞ əɞɘɜɧ, Űɖɜ ŬˊɞɗɐəŮɡůɖ əŬɘ ŮˊŮɝŮɟɔŬůɑŬ  

Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŮ ɘŭɘɤŰɘəɐ ɡˊɞŭɞɛɐ Ɂɏűɞɡɠ. ɇɞɜ ŬɘůɗɖŰɐɟŬ Netatmo Űɞɜ 

ůɡɜŬɜŰɎɛŮ ůŮ ŮűŬɟɛɞɔɏɠ ˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɠ ɞ ŬˊɞɛŬəɟɡůɛɏɜɞɠ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɧɠ ɏɚŮɔɢɞɠ əŬɘ ɖ ɏɔəŬɘɟɖ ˊɟɧɓɚŮɣɖ űɡůɘəɩɜ əŬŰŬůŰɟɞűɩɜ 

ɧˊɤɠ ˊɡɟəŬɔɘɎ ɐ ˊŬɔŮŰɧɠ. 

 

¶ Zephyr HxM Bluetooth Heart Rate Monitor (ȽŬŰɟɘəɧɠ ŬɘůɗɖŰɐɟŬɠ) 

ȼ ůɡɔəŮəɟɘɛɏɜɖ ɕɩɜɖ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ ˊɟɤŰɧəɞɚɚɞ ŮˊɘəɞɘɜɤɜɑŬɠ Bluetooth, 

ɩůŰŮ ɜŬ ůŰɏɚɜŮɘ ůŮ ɛɘŬ ůɡůəŮɡɐ əɘɜɖŰɞɨ ɘŬŰɟɘəɎ ŭŮŭɞɛɏɜŬ Űɞɡ Ŭɜɗɟɩˊɞɡ ˊɞɡ 

Űɖɜ űɞɟɎŮɘ. ūɞɟɘɏŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ůŰɐɗɞɡɠ əŬɘ ɞɘ ɛŮŰɟɐůŮɘɠ ˊɞɡ ɛˊɞɟŮɑ 

ɜŬ ˊɎɟŮɘ ŮɑɜŬɘ əŬɟŭɘŬəɧɠ ˊŬɚɛɧɠ, ŰŬɢɨŰɖŰŬ, ŬˊɧůŰŬůɖ, Űɞɜ ɢɟɧɜɞ ˊɞɡ 

ɛŮůɞɚŬɓŮɑ ɛŮŰŬɝɨ ŭɨɞ əɞɟɡűɩɜ ůô ɏɜŬ ɖɚŮəŰɟɞəŬɟŭɘɞɔɟɎűɖɛŬ. 
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ɣʀʒʗʇɻʅʋ 3ʋ  

 

3. ɫʔʀɿʅɻʎʈʝʏ ʆɻʅ ʑʇʋʌʋʚʂʎʂ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ 
 

ȼ ˊɚŬŰűɧɟɛŬ FIWARE ɛŬɠ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɛŮ ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊɟɞůűɏɟŮɘ ůŰɖɜ 

ŬɜɎˊŰɡɝɖ çɏɝɡˊɜɤɜè ŮűŬɟɛɞɔɩɜ. ȼ ɡˊɖɟŮůɑŬ Sensor Data Collection ɏɢŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ ůɡɔəŮɜŰɟɩɜŮɘ ŰŬ ůɐɛŬŰŬ ˊɞɚɚɩɜ ůɡůəŮɡɩɜ-ŬɘůɗɖŰɐɟɤɜ əŬɘ ɜŬ ŰŬ 

ůŰɏɚɜŮɘ ůŮ əɎˊɞɘŬ Ɏɚɚɖ ɡˊɖɟŮůɑŬ ɐ ŮűŬɟɛɞɔɐ. ɆɡɔəŮəɟɘɛɏɜŬ, ŭɨɞ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ 

ˊŬɟŬəɎɛˊŰɞɜŰŬɘ ɛŮ Űɖɜ ɢɟɐůɖ Űɖɠ ɡˊɖɟŮůɑŬɠ Sensor Data Collection ŮɑɜŬɘ ŬɟɢɘəɎ Űɞ 

ŭɘŬűɞɟŮŰɘəɧ ˊɟɤŰɧəɞɚɚɞ ŮˊɘəɞɘɜɤɜɑŬɠ ˊɞɡ ɏɢŮɘ ɖ əɎɗŮ ůɡůəŮɡɐ-ŬɘůɗɖŰɐɟŬɠ ɔɘŬ Űɖɜ 

ŮˊɘəɞɘɜɤɜɑŬ ɛŮ Űɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ əŬɘ ůŮ ŭŮɨŰŮɟɖ űɎůɖ ɖ ɢɟɐůɖ ŭɘŬűɞɟŮŰɘəɞɨ 

API Ŭˊɧ Űɖɜ əɎɗŮ ůɡůəŮɡɐ ɔɘŬ Űɖɜ Ůɝɧɟɡɝɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɖɠ. Ⱥˊɞɛɏɜɤɠ, ɖ 

ˊŬɟɞɡůɑŬ Űɖɠ ɡˊɖɟŮůɑŬɠ Sensor Data Collection, Ŭɜ əŬɘ ɓɟɑůəŮŰŬɘ ŬəɧɛŬ ůŮ 

ŭɞəɘɛŬůŰɘəɧ ůŰɎŭɘɞ, ɛˊɞɟŮɑ ɜŬ ˊŬɑɝŮɘ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ 

ˊɞɡ Ůˊɘəɞɘɜɤɜɞɨɜ ŬˊŮɡɗŮɑŬɠ ɛŮ IoT ůɡůəŮɡɏɠ. 

ȾɑɜɖŰɟɞ ŬˊɞŰɏɚŮůŮ ɖ ŬˊɞɡůɑŬ Ŭˊɧ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ FIWARE ɛɘŬɠ ɡˊɖɟŮůɑŬɠ, ɖ 

ɞˊɞɑŬ ɗŬ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ, ŬˊɞɗɐəŮɡůɖɠ əŬɘ ŭɘŬɛɞɘɟŬůɛɞɨ Űɖɠ 

ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɡˊɖɟŮůɑŮɠ ɧˊɤɠ ɞ Sensor Data Collection ůô ɏɜŬ 

ˊɚɐɗɞɠ ɢɟɖůŰɩɜ ˊɞɡ ɏɢɞɡɜ əɎɜŮɘ ůɡɜŭɟɞɛɐ ůŰŬ ŭŮŭɞɛɏɜŬ əɎˊɞɘɞɡ ŬɘůɗɖŰɐɟŬ. Ƀɘ 

ɢɟɐůŰŮɠ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŬɡŰɐɜ Űɖɜ ɡˊɖɟŮůɑŬ ɛˊɞɟɞɨɜ ɜŬ ŮɑɜŬɘ űɡůɘəɎ 

ˊɟɧůɤˊŬ, ɡˊɖɟŮůɑŮɠ ɐ əŬɘ ŮűŬɟɛɞɔɏɠ ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ 

FIWARE əŬɘ ůŮ ɎɚɚŬ ˊŮɟɘɓɎɚɚɞɜŰŬ ŬɜɎˊŰɡɝɖɠ. 

 

ɆŰɧɢɞɠ ůŰɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ Ƚ.Ƚ.ɀ ɐŰŬɜ ŰŬ ˊŬɟŬəɎŰɤ: 

¶ ȹɘŬŰɐɟɖůɖ Űɖɠ ŬůűɎɚŮɘŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ ɢɟɖůŰɩɜ ɛŮ Űɖɜ ɢɟɐůɖ 

ŮɚŮɔɛɏɜɖɠ ɡˊɖɟŮůɑŬɠ ŰŬɡŰɞˊɞɑɖůɖɠ ɢɟɖůŰɩɜ Ŭˊɧ Űɖɜ əɞɘɜɧŰɖŰŬ Űɞɡ 

FIWARE. 

¶ ȷˊɞɛŬəɟɡůɛɏɜɖ ŬˊɞɗɐəŮɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ ɢɟɖůŰɩɜ, ŬɘůɗɖŰɐɟɤɜ əŬɘ 

ŬŭŮɘɩɜ ɛŮ Űɖɜ ɢɟɐůɖ Ůɘŭɘəɐɠ ɡˊɖɟŮůɑŬɠ ŬˊɞɗɐəŮɡůɖɠ ɔɘŬ Űɖɜ ŬůűŬɚɐ əŬɘ 

ɔɟɐɔɞɟɖ ŬˊɞɗɐəŮɡůɖ əŬɘ ŬɜɎəŰɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŬˊɞɗɖəŮɨɞɜŰŬɘ ůŰɖ 

ɡˊɖɟŮůɑŬ. 

¶ ɁŬ ɓŬůɘůŰŮɑ ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ REST, ɔɘŬ Űɖɜ Ůɨəɞɚɖ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ 

ɞˊɞɘŮůŭɐˊɞŰŮ ɎɚɚŮɠ ɡˊɖɟŮůɑŮɠ. ȰŰůɘ ɗŬ ŭɘŮɡəɞɚɨɜŮŰŬɘ ɖ ŬɜɎˊŰɡɝɖ ˊɘɞ 

ůɨɜɗŮŰɤɜ ɡˊɖɟŮůɘɩɜ ɐ ŮűŬɟɛɞɔɩɜ ɛŮ ˊɟɞůɗɐəɖ Ůˊɘˊɚɏɞɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ. 
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Ⱥˊɑůɖɠ, ɖ ɢɟɐůɖ Űɞɡ ˊɟɞŰɨˊɞɡ JSON ɔɘŬ Űɖɜ ŬɜŰŬɚɚŬɔɐ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ 

ɛŮŰŬɝɨ Űɤɜ ɡˊɖɟŮůɘɩɜ ŭɑɜŮɘ Ůˊɘˊɚɏɞɜ ŭɡɜŬŰɧŰɖŰŮɠ ůŰɞ ůɨůŰɖɛŬ ɛŬɠ. 

¶ ȷɝɘɞˊɞɑɖůɖ Űɤɜ ˊɚŮɞɜŮəŰɖɛɎŰɤɜ ˊɞɡ ˊɟɞůűɏɟŮɘ Űɞ ɈˊɞɚɞɔɘůŰɘəɧ Ɂɏűɞɠ 

ůŰɖɜ ŬɜɎˊŰɡɝɖ ɡˊɖɟŮůɘɩɜ ɧˊɤɠ ŮɚŬůŰɘəɧŰɖŰŬ, ŮɡŮɚɘɝɑŬ əŬɘ ɢŬɛɖɚɧ əɧůŰɞɠ 

ɡˊɞŭɞɛɐɠ əŬɘ ůɡɜŰɐɟɖůɖɠ. 

 

ɇŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ ˊɞɡ ˊɟɞůűɏɟɞɡɛŮ: 

¶ ȺˊŮəŰŬůɘɛɧŰɖŰŬ, ɛˊɞɟɞɨɜ ɜŬ ˊɟɞůŰŮɗɞɨɜ ɡˊɖɟŮůɑŮɠ ɔɘŬ Űɖɜ ŮˊɏəŰŬůɖ Űɤɜ 

ɚŮɘŰɞɡɟɔɘɩɜ Űɞɡ SE, ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ŮɟɔŬɚŮɑŬ ŬɜɎɚɡůɖɠ ŭŮŭɞɛɏɜɤɜ.  

¶ ȷˊɚɧŰɖŰŬ ůŰɖ ɢɟɐůɖ, ɛŮ ɏɜŬ Ŭˊɚɧ əŬɘ ŮɨɢɟɖůŰɞ REST (Representational State 

Transfer) API ˊɞɡ ˊɟɞůűɏɟŮŰŬɘ ůŮ ɞˊɞɘɞɜŭɐˊɞŰŮ ɗɏɚŮɘ ɜŬ Űɞ ɢɟɖůɘɛɞˊɞɘɐůŮɘ. 

¶ ɈˊɞůŰɐɟɘɝɖ ˊɞɚɚɩɜ ŭɘŬűɞɟŮŰɘəɩɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ ɢɟɖůŰɩɜ/ŮɚŬůŰɘəɧŰɖŰŬ, 

ˊɟɞůŬɟɛɞɔɐ Űɤɜ ɡˊɞɚɞɔɘůŰɘəɩɜ ˊɧɟɤɜ Űɖɠ ɡˊɞŭɞɛɐɠ ɜɏűɞɡɠ ůŮ ˊŮɟɑˊŰɤůɖ 

ŬˊŬɑŰɖůɖɠ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ. 

¶ ɆɡɛɓŬŰɧŰɖŰŬ, ɛŮ ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ˊŮɟɘɓɎɚɚɞɜŰŬ Ɂɏűɞɡɠ ɧˊɤɠ Űɞ 

FIWARE. 

 

ȼ ɡˊɖɟŮůɑŬ Ƚ.Ƚ.ɀ, ůŰŬ ˊɚŬɑůɘŬ ɛɘŬɠ çɏɝɡˊɜɖɠè ˊɧɚɖɠ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ 

ŭɘɎűɞɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɢɟɐůɖɠ (use-cases). ɄŬɟŬəɎŰɤ ɗŬ ɔɑɜŮɘ ŬɜɎɚɡůɖ ɛɘŬɠ 

ˊŮɟɑˊŰɤůɖɠ ɢɟɐůɖɠ ůŰɖɜ ɞˊɞɑŬ űŬɑɜŮŰŬɘ ɝŮəɎɗŬɟŬ ɖ ɢɟɖůɘɛɧŰɖŰŬ Űɖɠ ɡˊɖɟŮůɑŬɠ 

I.I.M ˊɞɡ ŬɜŬˊŰɨɝŬɛŮ. ȰůŰɤ ɧŰɘ əɎˊɞɘɞɠ ŬůɗŮɜɐɠ ɏɢŮɘ ŭɘɎűɞɟŬ ˊɟɞɓɚɐɛŬŰŬ ɡɔŮɑŬɠ 

əŬɘ ˊɟɏˊŮɘ ɜŬ ˊŬɟŬəɞɚɞɡɗŮɑŰŬɘ ŬɜɎ ˊɎůŬ ɩɟŬ əŬɘ ůŰɘɔɛɐ Ŭˊɧ ɏɜŬɜ ɔɘŬŰɟɧ. ȰůŰɤ ɧŰɘ 

ŮɑɜŬɘ ŭɘŬůɡɜŭŮɛɏɜɞɠ ɛŮ ŰɟŮɑɠ ŭɘŬűɞɟŮŰɘəɞɨɠ Űɨˊɞɡɠ ŬɘůɗɖŰɐɟɤɜ(ŭɨɞ ɘŬŰɟɘəɞɨɠ əŬɘ 

ɛŮɟɘəɞɨɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨɠ ɔɘŬ Űɖɜ əɎɚɡɣɖ ɧɚɞɡ Űɞɡ ɢɩɟɞɡ), ɏɜŬɠ Ůə Űɤɜ ɞˊɞɑɤɜ 

ɛŮŰɟɎŮɘ ɛŮ ŬəɟɑɓŮɘŬ Űɞɡɠ ˊŬɚɛɞɨɠ əŬɘ Űɖɜ ˊɑŮůɖ ůŰɞ ŬɑɛŬ Űɞɡ, ɏɜŬɠ ŭŮɨŰŮɟɞɠ Űɞ 

ˊɞůɞůŰɧ Űɞɡ ɞɝɡɔɧɜɞɡ ůŰɞ ŬɑɛŬ Űɞɡ, Ůɜɩ ˊŬɟɎɚɚɖɚŬ ůŰɞɡɠ ɢɩɟɞɡɠ Űɞɡ ůˊɘŰɘɞɨ Űɞɡ 

ɡˊɎɟɢɞɡɜ əŬɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɑ ŬɘůɗɖŰɐɟŮɠ ɔɘŬ Űɖɜ ɛɏŰɟɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬ, Űɞ 

ˊɞůɞůŰɧ ɡɔɟŬůɑŬɠ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ əŬɘ ŰŬ ŮˊɑˊŮŭŬ Űɞɡ ŭɘɞɝŮɘŭɑɞɡ Űɞɡ ɎɜɗɟŬəŬ ůŰɞɜ 

ŬɏɟŬ. Ƀɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɑ ŬɘůɗɖŰɐɟŮɠ ŰɞˊɞɗŮŰɐɗɖəŬɜ ɩůŰŮ ɜŬ ŭɘŬůűŬɚɑɕŮŰŬɘ ɖ əŬɚɐ 

ˊɞɘɧŰɖŰŬ Űɞɡ ŬɏɟŬ ɛɏůŬ ůŰɞ ůˊɑŰɘ, ɩůŰŮ ɜŬ ɛɖɜ ɡˊɎɟɝɞɡɜ ŬˊɟɧɓɚŮˊŰŮɠ Ůˊɘˊɚɞəɏɠ 

ůŰɖɜ ɡɔŮɑŬ Űɞɡ ŬůɗŮɜɞɨɠ. ȰůŰɤ ɧŰɘ ɞɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɑ ŬɘůɗɖŰɐɟŮɠ ůɡɜŭɏɞɜŰŬɘ ɛŮ 

Ůɘŭɘəɧ ɚɞɔɘůɛɘəɧ ˊɞɡ ŮɚɏɔɢŮɘ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Ůɜɧɠ ŬűɡɔɟŬɜŰɐɟŬ, Űɖɠ əŮɜŰɟɘəɐɠ 

ɗɏɟɛŬɜůɖɠ əŬɘ Ůɘŭɘəɞɨ ůɡɜŬɔŮɟɛɞɨ ˊɞɡ ŮɘŭɞˊɞɘŮɑ Űɞɜ ŬůɗŮɜɐ ůŮ ˊŮɟɑˊŰɤůɖ Ŭɨɝɖůɖɠ 

Űɤɜ Ůˊɘˊɏŭɤɜ ŭɘɞɝŮɘŭɑɞɡ Űɞɡ ɎɜɗɟŬəŬ ůŰɞɜ ŬɏɟŬ Űɞɡ ůˊɘŰɘɞɨ. ȷˊɧ Űɖɜ Ɏɚɚɖ ɞɘ 

ɘŬŰɟɘəɞɑ ŬɘůɗɖŰɐɟŮɠ ˊŬɟŬəɞɚɞɡɗɞɨɜŰŬɘ Ŭˊɧ Űɞɜ ɔɘŬŰɟɧ Űɞɡ. Ⱥˊɞɛɏɜɤɠ, ɞ ɔɘŬŰɟɧɠ Űɞɡ 

ɛˊɞɟŮɑ ɜŬ ŮɜɖɛŮɟɩɜŮŰŬɘ ɧˊɞŰŮ ŬɡŰɧɠ ŮˊɘɚɏɝŮɘ ɩůŰŮ ɜŬ ŭɘŬůűŬɚɘůŰŮɑ ɖ ɎɛŮůɖ 

Ůɜɖɛɏɟɤůɖ Űɞɡ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ əɎŰɘ ŭŮɜ ˊɎŮɘ əŬɚɎ. ɆŮ ɛɘŬ ŰɏŰɞɘŬ ˊŮɟɑˊŰɤůɖ 

ɢɟɐůɖɠ ɖ ɡɔŮɑŬ Űɞɡ ŬůɗŮɜɞɨɠ ŮɚɏɔɢŮŰŬɘ ˊɚɐɟɤɠ Ŭˊɧ Űɖɜ ɡˊɖɟŮůɑŬ ˊɞɡ ŬɜŬˊŰɨɝŬɛŮ 

ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ ɡˊɖɟŮůɑŮɠ ˊɞɡ ŬɜŬəŰɞɨɜ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ůɡůəŮɡɩɜ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐůŬɛŮ. 
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3.1 ɭʌʂʍʀʎʚʀʏ ɜʀʉʅʆʋʞ ɫʆʋʌʋʞ ʆɻʅ ɞʅɿʅʆʋʞ ɫʆʋʌʋʞ 
 

3.1.1 KeyRock Identity  Management  GE 
 

ȼ ɡˊɖɟŮůɑŬ ɔŮɜɘəɞɨ ůəɞˊɞɨ KeyRock IDM [14] əŬɚɨˊŰŮɘ əɎˊɞɘŮɠ ˊŰɡɢɏɠ ˊɞɡ 

Ŭűɞɟɞɨɜ Űɖɜ ˊɟɧůɓŬůɖ Űɤɜ ɢɟɖůŰɩɜ ůŰŬ ŭɑəŰɡŬ, ɡˊɖɟŮůɑŮɠ əŬɘ ŮűŬɟɛɞɔɏɠ. 

Ⱥˊɘˊɚɏɞɜ, ɖ ůɡɔəŮəɟɘɛɏɜɖ ɡˊɖɟŮůɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ɏɔəɟɘůɖ ɝɏɜɤɜ 

ɡˊɖɟŮůɘɩɜ ɜŬ ŬˊɞəŰɞɨɜ ˊɟɧůɓŬůɖ ůŮ ˊɟɞůɤˊɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ ŮɑɜŬɘ ŬˊɞɗɖəŮɡɛɏɜŬ 

ůŮ ɏɜŬ ŬůűŬɚɏɠ ˊŮɟɘɓɎɚɚɞɜ. Ƀ KeyRock ˊŮɟɘɚŬɛɓɎɜŮɘ ŭɘŮˊŬűɐ REST API ɔɘŬ Űɖɜ 

ɢɟɐůɖ Űɞɡ Ŭˊɧ ŭɖɛɘɞɡɟɔɞɨɠ ŮűŬɟɛɞɔɩɜ. 

 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ŭɘəɘɎɠ ɛŬɠ ɡˊɖɟŮůɑŬɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮ Űɞɜ IDM ɔɘŬ Űɖɜ 

ŰŬɡŰɞˊɞɑɖůɖ Űɤɜ ɢɟɖůŰɩɜ ɛŬɠ, ɞɘ ɞˊɞɑɞɘ ŬɟɢɘəɎ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŮɔɔŮɔɟŬɛɛɏɜɞɘ ůŰɖɜ 

ɡˊɖɟŮůɑŬ FIWARE. Ƀ IDM ɔɜɤɟɑɕɞɡɛŮ Ŭˊɧ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ ɧŰɘ ˊŬɟɏɢŮɘ 

ŬůűɎɚŮɘŬ ɧůɤɜ ŬűɞɟɎ ŰŬ ˊɟɞůɤˊɘəɎ ŭŮŭɞɛɏɜŬ Űɤɜ ɢɟɖůŰɩɜ, ɔɘô ŬɡŰɧɜ Űɞɜ ɚɧɔɞ Űɞɜ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮ. ũɜɤɟɑɕɞɡɛŮ ɧŰɘ əɎɜŮɘ ɢɟɐůɖ Űɞɡ ˊɟɤŰɞəɧɚɚɞɡ ŮˊɘəɞɘɜɤɜɑŬɠ https, 

Űɞ ɞˊɞɑɞ ŮɜŭŮɑəɜɡŰŬɘ ɔɘŬ Űɖɜ ŬůűŬɚɐ ɛŮŰɎŭɞůɖ ˊɟɞůɤˊɘəɩɜ ŭŮŭɞɛɏɜɤɜ (username, 

password) ɛɏůɤ Űɞɡ ŭɘŬŭɘəŰɨɞɡ.  

 

 

3.1.2 JSON Storage GE 
 

O JSON Storage GE ŮɑɜŬɘ ɖ ɡˊɖɟŮůɑŬ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ Űɖɜ ŬˊɞɗɐəŮɡůɖ ˊɚɖɟɞűɞɟɑŬɠ 

ůŮ ɛɞɟűɐ JSON ɛɏůɤ Űɖɠ ˊɘɞ Ŭűɖɟɖɛɏɜɞɡ Űɨˊɞɡ ɓɎůɖɠ Mongo DB. ȼ ɡˊɖɟŮůɑŬ 

ůɡɜɞŭŮɨŮŰŬɘ Ŭˊɧ API ůɢŮŭɘŬůɛɏɜɞ ɛŮ ɓɎůɖ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ REST. Ƀɘ ɓŬůɘəɏɠ 

ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ ɖ ɡˊɖɟŮůɑŬ ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ, ŬɜŬɜɏɤůɖ əŬɘ ŭɘŬɔɟŬűɐ 

ɢɟɖůŰɩɜ ɧˊɤɠ Ůˊɑůɖɠ əŬɘ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ ,ůɡɚɚɞɔɩɜ əŬɘ 

ŮɔɔɟŬűɩɜ. Ƀ ɢɟɐůŰɖɠ ŭŮůɛŮɨŮɘ ɢɩɟɞ, ɏŰůɘ ɩůŰŮ ɜŬ ŬˊɞɗɖəŮɨŮɘ ŭŮŭɞɛɏɜŬ, ŭɑɜɞɜŰŬɠ 

ɧɜɞɛŬ ɢɟɐůŰɖ əŬɘ əɤŭɘəɧ ˊɟɧůɓŬůɖɠ, ɢɤɟɑɠ ɜŬ ŮˊɘŰɟɏˊŮŰŬɘ ɖ ˊɟɞůˊɏɚŬůɖ 

ˊɟɞůɤˊɘəɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ŰɟɑŰɞɡɠ. Ƀ əɎɗŮ ɢɟɐůŰɖɠ ŭɖɛɘɞɡɟɔŮɑ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ 

ˊɞɡ ˊŮɟɘɏɢɞɡɜ ůɡɚɚɞɔɏɠ əŬɘ ŬɡŰɏɠ ɛŮ Űɖ ůŮɘɟɎ Űɞɡɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŮɔɔɟŬűɏɠ. ȼ 

ȺɘəɧɜŬ 7 ˊŬɟɞɡůɘɎɕŮɘ Űɖɜ ŬɜŬɚɡŰɘəɐ ŭɞɛɐ Űɖɠ ɡˊɖɟŮůɑŬɠ. 
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ɫʔʙʈɻ ϊȢ ɝʋʈʙ *3/. 3ÔÏÒÁÇÅ '% 

ȼ ůɢŮŭɑŬůɖ əŬɘ ɖ ɡɚɞˊɞɑɖůɖ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɡˊɖɟŮůɑŬɠ ˊŬɟɞɡůɘɎɕŮɘ ŬɟəŮŰɎ 

ˊɚŮɞɜŮəŰɐɛŬŰŬ ůŮ ůɨɔəɟɘůɖ ɛŮ Űɞɡɠ ɛɏɢɟɘ ŰɩɟŬ ɔɜɤůŰɞɨɠ Űɨˊɞɡɠ ɓɎůŮɤɜ 

ŭŮŭɞɛɏɜɤɜ. ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɞ JSON Storage GE ŬˊɞŰŮɚŮɑ ɛɘŬ ˊɘɞ ŮɡɏɚɘəŰɖ ɚɨůɖ ɔɘŬ 

ŬˊɞɗɐəŮɡůɖ ŭŮŭɞɛɏɜɤɜ əŬɗɩɠ ŭɏɢŮŰŬɘ ɛŮɔŬɚɨŰŮɟɞ ɧɔəɞ ŭŮŭɞɛɏɜɤɜ 

ŬɜŰŬˊɞəɟɘɜɧɛŮɜɞɠ ɘəŬɜɞˊɞɘɖŰɘəɎ əŬɘ ůŰɖɜ ɛŮɔɎɚɖ ŰŬɢɨŰɖŰŬ ɛŮ Űɖɜ ɞˊɞɑŬ ŬɡŰɎ 

ůŰɏɚɜɞɜŰŬɘ. ȼ ŬůűɎɚŮɘŬ ˊɞɡ ˊŬɟɏɢŮɘ ůŰɞ ɢɟɐůŰɖ ɔɘŬ Űɖɜ  ˊɟɞůŰŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ 

Űɞɡ ůɡɛˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ůŮ ɏɜŬ ŬəɧɛŬ Ŭˊɧ ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɖɠ ɡˊɖɟŮůɑŬɠ. Ƀɘ 

ɓŬůɘəɏɠ ɛɏɗɞŭɞɘ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ ɖ ɡˊɖɟŮůɑŬ ɛɏůɤ Űɖɠ ŭɘŮˊŬűɐɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

ůŰɞɜ ɄɑɜŬəŬ 2 : 
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ɫʔʙʈɻ ϋȢ ɭʌʋʎʐʂʍʅʁʝʈʀʉʋ REST API ʐʋʑ JSON Storage GE 

 

 

 

3.1.3 Publish/Subscribe Context Broker -Orion Context Broker 

GE 
 

Ƀ Orion Context Broker [15] ŮɑɜŬɘ ɛɘŬ ŮűŬɟɛɞɔɐ Űɞɡ Publish/Subscribe Context 

Broker GE, ŬəɞɚɞɡɗɞɨɛŮɜɞ Ŭˊɧ Űɘɠ ŭɘŮˊŬűɏɠ  NGSI9 əŬɘ NGSI10 ɓŬůɘůɛɏɜŮɠ ůŰɖɜ 

ŬɟɢɘŰŮəŰɞɜɘəɐ REST. ȼ ɡˊɖɟŮůɑŬ ŬɡŰɐ  ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞɜ ɛŮɔɎɚɞ ɧɔəɞ ŭŮŭɞɛɏɜɤɜ 

ˊɞɡ ɚŬɛɓɎɜɞɜŰŬɘ Ŭˊɧ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ əŬɘ ŮɑɜŬɘ ɡˊŮɨɗɡɜɖ ɔɘŬ Űɘɠ ůɡɜŭɟɞɛɏɠ Űɤɜ 

ɢɟɖůŰɩɜ. Ƀ Context Broker GE ˊŬɟɏɢŮɘ ɏɜŬ ˊɚɖɟɞűɞɟɘŬəɧ ůɢɐɛŬ  ůŮ ɛɞɟűɐ JSON, 

ɞɜŰɧŰɖŰŬ (entity) ɧˊɤɠ ɞɜɞɛɎɕŮŰŬɘ ůŰɖɜ ɓɘɓɚɘɞɔɟŬűɑŬ, ůŰɞ ɞˊɞɑɞ ŬˊɞɗɖəŮɨŮŰŬɘ 
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ˊɟɞůɤɟɘɜɎ ˊɚɖɟɞűɞɟɑŮɠ, ɧˊɤɠ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ŬɘůɗɖŰɐɟŬ (sensorȽd) əŬɘ ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ (attributes) Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ ŬɘůɗɖŰɐɟŬ (ˊ.ɢ ɗŮɟɛɞəɟŬůɑŬ). ȾŬŰɎ 

Űɖɜ ŬˊɞůŰɞɚɐ ŭŮŭɞɛɏɜɤɜ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ˊŮɟɘɏɢŮɘ Űɞ ůɢɐɛŬ ŬɜŬɜŮɩɜŮŰŬɘ 

ŬɡŰɧɛŬŰŬ. Ƀɘ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ˊɟɞůűɏɟŮɘ ɞ Context  Broker GE  ŮɛűŬɜɑɕɞɜŰŬɘ 

ŮˊɘɔɟŬɛɛŬŰɘəɎ ˊŬɟŬəɎŰɤ : 

¶ ȺɟɩŰɖůɖ əŬɘ ŬɜɎəŰɖůɖ ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ŮɑɜŬɘ ŬˊɞɗɖəŮɡɛɏɜɖ ŮəŮɑɜɖ Űɖ 

ůŰɘɔɛɐ ůŰɖɜ ɞɜŰɧŰɖŰŬ. 

¶ ȹɘŬɔɟŬűɐ ɞɜŰɧŰɖŰŬɠ. 

¶ ȷɜŬɜɏɤůɖ ɞɜŰɧŰɖŰŬɠ (ŮɘůŬɔɤɔɐ ɜɏɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɐ ůɡůəŮɡɐɠ). 

¶ ȷɑŰɖůɖ ůɡɜŭɟɞɛɐɠ. 

 

ȼ ŬɑŰɖůɖ ůɡɜŭɟɞɛɩɜ ŬˊɞŰŮɚŮɑ Űɞɜ ɓŬůɘəɧ ɚɧɔɞ ɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ 

ɡˊɖɟŮůɑŬɠ ůŰɞ ůɨůŰɖɛɎ ɛŬɠ. ȷɜŬɚɡŰɘəɧŰŮɟŬ, ŭɖɛɘɞɡɟɔɞɨɛŮ ɛɑŬ ŭɘŬűɞɟŮŰɘəɐ 

ɞɜŰɧŰɖŰŬ ɔɘŬ əɎɗŮ ŬɘůɗɖŰɐɟŬ ˊɞɡ ˊɟɞůŰɑɗŮŰŬɘ ůŰɞ ůɨůŰɖɛŬ. ɆŰɖ ůɡɜɏɢŮɘŬ ɞɘ ɢɟɐůŰŮɠ 

ɏɢɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ əɎɜɞɡɜ ůɡɜŭɟɞɛɐ ůŮ ˊɞɚɚɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŭɘŬűɞɟŮŰɘəɩɜ 

ŬɘůɗɖŰɐɟɤɜ əŬɘ ɜŬ ɗɏůɞɡɜ ɏɜŬ ˊɟɞəŬɗɞɟɘůɛɏɜɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɐ ůŮ əɎɗŮ ŬɚɚŬɔɐ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ əɎˊɞɘɞɡ ɢŬɟŬəŰɖɟɘůŰɘəɞɨ ˊɞɡ Ůˊɘɚɏɔɞɡɜ ŬɡŰɞɑ ɜŬ ɚŬɛɓɎɜɞɜŰŬɘ 

ŬˊŬɜŰɐůŮɘɠ Ŭˊɧ Űɞɜ Context Broker. ȷűɞɨ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɖ ůɡɜŭɟɞɛɐ, ɞ ɢɟɐůŰɖɠ 

ɚŬɛɓɎɜŮɘ ɤɠ ŬˊɎɜŰɖůɖ Ŭˊɧ Űɞɜ Context Broker ɏɜŬ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ 

ůɡɜŭɟɞɛɐɠ subscription ID, ɩůŰŮ ɜŬ ŬˊɞűŮɨɔŮŰŬɘ ɖ ˊɘɗŬɜɐ ůɨɔɢɡůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɚɚɩɜ ŬɘŰɐůŮɤɜ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɞɨɠ ɢɟɐůŰŮɠ əŬɘ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ 

ŭɘŬɔɟŬűɐ Űɖɠ ůɡɜŭɟɞɛɐɠ. 

 

 

ũɘŬ Űɖɜ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɖɠ ɡˊɖɟŮůɑŬɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ Context Broker 

ŬəɞɚɞɡɗŮɑ ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ ɢɟɐůɖɠ Űɖɠ. 

 

 

 

 

 

ɫʔʙʈɻ όȢ ɩɻʍʗɿʀʅɾʈɻ ʑʌʂʍʀʎʚɻʏ Context Broker GE 
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ȰůŰɤ ɧŰɘ ɏɢŮɘ ŬɜŬˊŰɡɢɗŮɑ ɏɜŬ ůɨůŰɖɛŬ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ɞɢɖɛɎŰɤɜ. ɆŰɖɜ ȺɘəɧɜŬ 6 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŭɡɞ ŬɡŰɞəɑɜɖŰŬ. ɆŰɞ ˊɟɩŰɞ əŬŰŬɔɟɎűŮŰŬɘ ɖ ŰŬɢɨŰɖŰŬ əŬɘ ůŰɞ 

ŭŮɨŰŮɟɞ ɖ ŰɞˊɞɗŮůɑŬ. ɇŬ ɞɢɐɛŬŰŬ ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ ŭɡɞ ɞɜŰɧŰɖŰŮɠ əŬɘ ɖ ŰŬɢɨŰɖŰŬ 

əŬɘ ɖ ŰɞˊɞɗŮůɑŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɞɜŰɞŰɐŰɤɜ ŬɡŰɩɜ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Ůˊɘɚɞɔɐɠ 

ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɞɡ ˊɟɩŰɞɡ ŬɡŰɞəɘɜɐŰɞɡ ɔɑɜŮŰŬɘ ŬɑŰɖůɖ ůɡɜŭɟɞɛɐɠ Ŭˊɧ Űɞɜ 

ɢɟɐůŰɖ. ȼ ɡˊɖɟŮůɑŬ ŬˊŬɜŰɎŮɘ ůŰɏɚɜɞɜŰŬɠ ɏɜŬ ůɢɐɛŬ JSON Űɞ ɞˊɞɑɞ ˊŮɟɘɏɢŮɘ Űɖɜ 

Űɘɛɐ Űɖɠ ŰŬɢɨŰɖŰŬɠ Űɞɡ ŬɡŰɞəɘɜɐŰɞɡ, ɖ ɞˊɞɑŬ ŮɛűŬɜɑɕŮŰŬɘ ůŰɞɜ ɢɟɐůŰɖ Ŭűɞɨ 

ŬˊɞəɤŭɘəɞˊɞɘɖɗŮɑ ůŰɞ ˊŬɟŬůəɐɜɘɞ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ 

ŭɖɛɘɞɡɟɔɧɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɏɢŮɘ ɞɟɑůŮɘ ɤɠ əɟɘŰɐɟɘɞ ɔɘŬ Űɖɜ ɚɐɣɖ Űɖɠ Űɘɛɐɠ Űɖɠ 

ŰŬɢɨŰɖŰŬɠ, Űɖɜ ŬɚɚŬɔɐ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɢŬɟŬəŰɖɟɘůŰɘəɞɨ, ɞɘ ŬˊŬɜŰɐůŮɘɠ Ŭˊɧ Űɖɜ 

ɡˊɖɟŮůɑŬ ɗŬ ɚŬɛɓɎɜɞɜŰŬɘ Ŭɜ əŬɘ Ůűɧůɞɜ ɖ ŰŬɢɨŰɖŰŬ ɛŮŰŬɓɚɖɗŮɑ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ 

ɞɟɘůɛɞɨ Ůɜɧɠ ɢɟɞɜɘəɞɨ ŭɘŬůŰɐɛŬŰɞɠ ɤɠ əɟɘŰɐɟɘɞ, ɖ Űɘɛɐ Űɖɠ ŰŬɢɨŰɖŰŬɠ  ɗŬ 

ɚŬɛɓɎɜŮŰŬɘ ůɨɛűɤɜŬ ɛŮ ŬɡŰɧ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ. ɀŮ Űɞɜ ɑŭɘɞ Űɟɧˊɞ ɖ ɡˊɖɟŮůɑŬ 

ŬɜŰŬˊɞəɟɑɜŮŰŬɘ əŬɘ ůŮ ŬɘŰɐůŮɘɠ ɔɘŬ Űɞ ŭŮɨŰŮɟɞ ŬɡŰɞəɑɜɖŰɞ. 

ȷˊɧ Űɞ ˊŬɟŬˊɎɜɤ ˊŬɟɎŭŮɘɔɛŬ ɔɑɜŮŰŬɘ ŮɨəɞɚŬ ŬɜŰɘɚɖˊŰɧ ɧŰɘ Űɞ əɟɘŰɐɟɘɞ ɢɟɧɜɞɡ 

ŮɝɡˊɖɟŮŰŮɑ ŮűŬɟɛɞɔɏɠ ɛŮ ɔɟɐɔɞɟɖ ɟɞɐ ŭŮŭɞɛɏɜɤɜ (ˊ.ɢ. əŬŰŬɔɟŬűɐ əɑɜɖůɖɠ, 

ŰŬɢɨŰɖŰŬɠ) əŬɗɩɠ ŮɑɜŬɘ ŬɜŬɔəŬɑŬ ɖ ɧůɞ Űɞɜ ŭɡɜŬŰɩɜ ɔɟɖɔɞɟɧŰŮɟɖ ŮɛűɎɜɘůɖ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ, Ůɜɩ Űɞ əɟɘŰɐɟɘɞ ɛŮŰŬɓɞɚɐɠ ɢŬɟŬəŰɖɟɘůŰɘəɞɨ ŮɑɜŬɘ ˊɟŬəŰɘəɧ ɔɘŬ 

ŮűŬɟɛɞɔɏɠ ˊɞɡ ŭŮɜ ŬˊɞůŰɏɚɚɞɡɜ əɟɑůɘɛɖ ˊɚɖɟɞűɞɟɑŬ (ˊ.ɢ. ɛɏŰɟɖůɖ ɗŮɟɛɞəɟŬůɑŬɠ). 

 

 

 

 

3.1.4 Event Service Specific Enabler  
 

ɀɏůɤ Űɖɠ ˊɚŬŰűɧɟɛŬɠ FIWARE ɛŬɠ ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɖɜ ˊɟɧůɓŬůɖɠ ˊɞɚɚɩɜ 

ŭɘŬűɞɟŮŰɘəɩɜ Specific Enablers. ȰɜŬɠ SE ɞ ɞˊɞɑɞɠ ůŰɖɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ɛɞɘɎɕŮɘ 

ŬɟəŮŰɎ ɛŮ Űɖɜ ɡˊɖɟŮůɑŬ I.I.M ˊɞɡ ɡɚɞˊɞɘɐůŬɛŮ ůŰɖɜ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ 

ŮɑɜŬɘ ɞ Event Service Specific Enabler. 

 



36 
 

 

ɫʔʙʈɻ ύȢ ɚʍʔʅʐʀʆʐʋʉʅʆʙ ʐʂʏ ʑʌʂʍʀʎʚɻʏ ʀʅɿʅʆʋʞ ʎʆʋʌʋʞ Event Service. 

 

ɆɨɛűɤɜŬ ɛŮ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ Specific Enabler, ɖ ůɢŮŭɑŬůɖ Űɞɡ 

ɓŬůɑɕŮŰŬɘ ůŮ ŭɨɞ ɞɜŰɧŰɖŰŮɠ Űɞɡɠ Event Senders əŬɘ Event Receivers. Ƀɘ Ⱥvent 

Senders ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɘ ɔɘŬ Űɖɜ ŬˊɞůŰɞɚɐ Űɤɜ ɔŮɔɞɜɧŰɤɜ ůŰɞɜ SE əŬɘ ɞɘ Event 

Receivers ɛˊɞɟɞɨɜ ɜŬ əɎɜɞɡɜ ůɡɜŭɟɞɛɐ ůŰŬ ɔŮɔɞɜɧŰŬ ˊɞɡ ůŰɏɚɜɞɜŰŬɘ Ŭˊɧ Űɞɡɠ 

Event Senders. Ƀɘ Event Senders ɧˊɤɠ əŬɘ ɞɘ Event Receivers ɛˊɞɟɞɨɜ ɜŬ ŮɑɜŬɘ ɛɘŬ 

ɡˊɖɟŮůɑŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ API Űɞɡ Event Service SE ɐ əɎˊɞɘɞ ɔɟŬűɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ (GUI). ũɘŬ Űɖɜ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɞɡ Specific Enabler ˊŬɟɏɢŮŰŬɘ ɏɜŬ 

ɔɟŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ (GUI) ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ Admin Interface. ȻɖŰɐɛŬŰŬ ŬůűŬɚŮɑŬɠ 

ɏɢɞɡɜ ˊɟɞəɨɣŮɘ ůŰɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɡˊɖɟŮůɑŬɠ əŬɗɩɠ ŭŮɜ 

ŭɘŬůűŬɚɑɕŮŰŬɘ ɛŮ əɎˊɞɘɞɜ Űɟɧˊɞ ɖ ŬůűɎɚŮɘŬ Űɤɜ ŮɡŬɑůɗɖŰɤɜ ŮɜŭŮɢɞɛɏɜɤɠ 

ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕŮŰŬɘ əŬɘ ŬˊɞɗɖəŮɨŮɘ. Ⱥˊɑůɖɠ, ɓɚɏˊɞɡɛŮ ɧŰɘ ɢɟɖůɘɛɞˊɞɘŮɑ ɛɘŬ 

ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ Űɞˊɘəɐ ŬˊɞɗɐəŮɡůɖ Űɤɜ ɔŮɔɞɜɧŰɤɜ ˊɟɎɔɛŬ ˊɞɡ ŭŮɜ 

ŭɘŬůűŬɚɑɕŮɘ ŬˊŬɟŬɑŰɖŰŬ Űɖɜ ŬůűɎɚŮɘŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɚɧɔɤ ɛɖ ɢɟɐůɖɠ Ŭɚɔɞɟɑɗɛɤɜ 

əɟɡˊŰɞɔɟɎűɖůɖɠ (AES) ɔɘŬ Űɖɜ Űɞˊɘəɐ ŬˊɞɗɐəŮɡůɖ. ȷɜŰɘɗɏŰɤɠ, ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ 

Űɖɠ ɡˊɖɟŮůɑŬɠ I.I.M əɎɜŬɛŮ ɢɟɐůɖ Ůɘŭɘəɩɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ˊɟɞůűɏɟɞɜŰŬɘ Ŭˊɧ Űɖɜ 

ˊɚŬŰűɧɟɛŬ FIWARE ɔɘŬ Űɖɜ ŰŬɡŰɞˊɞɑɖůɖ Űɤɜ ɢɟɖůŰɩɜ əŬɘ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ɩůŰŮ ɜŬ ŭɘŬůűŬɚɑɕŮŰŬɘ əŬŰɎ Űɞ ŭɡɜŬŰɧɜ ɖ ŬůűɎɚŮɘŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

ȼ ɢɟɐůɖ Űɞɡ Context Broker GE ŭɘŮɡəɞɚɨɜŮɘ ůŰɖɜ ŬɜɎˊŰɡɝɖ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ 

ɓŬůɘůɛɏɜɞ ůŮ ůɡɜŭɟɞɛɏɠ ɢɟɖůŰɩɜ. ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧɜ ŮɜůɤɛŬŰɩůŬɛŮ əŬɘ ůŰɞ ŭɘəɧ 

ɛŬɠ ůɨůŰɖɛŬ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ɛŬɠ ˊɟɞůűɏɟŮɘ ɞ Context Broker GE ɛɏůɤ Űɞɡ 

ˊŬɟŮɢɧɛŮɜɞɡ API. Ⱥˊɑůɖɠ, ɛŮ Űɖɜ ɢɟɐůɖ ŬˊɞɛŬəɟɡůɛɏɜɖɠ ŬˊɞɗɐəŮɡůɖɠ ɛɏůɤ Űɞɡ 

JSON Storage GE ůŰɞ ůɨůŰɖɛŬ I.I.M əŬŰɏůŰɖ ŭɡɜŬŰɐ ɖ ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ŭɖɛɧůɘŬɠ 

ůɡɚɚɞɔɐɠ, ůŰɖɜ ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɜŬ ɏɢɞɡɜ ˊɟɧůɓŬůɖ ɧɚŬ ŰŬ ůŰɘɔɛɘɧŰɡˊŬ Űɖɠ 

ɡˊɖɟŮůɑŬɠ, əɎŰɘ ˊɞɡ ŭŮɜ ɔɑɜŮŰŬɘ ůŰɞɜ Event Service GE ɚɧɔɤ Űɖɠ Űɞˊɘəɐɠ 

Publish Interfaces 

- REST 
- XML-RPC 

Admin Interfaces 
 

Context Broker 

GE 

Event Service 

SE 
Event 

Broker 

Event 

DB 

REST 
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ŬˊɞɗɐəŮɡůɖɠ. Ⱥˊɘˊɚɏɞɜ, ɖ ɢɟɐůɖ Ůɘŭɘəɐɠ ɡˊɖɟŮůɑŬɠ ɔɘŬ Űɖɜ ŰŬɡŰɞˊɞɑɖůɖ Űɤɜ 

ɢɟɖůŰɩɜ Űɖɠ ŮűŬɟɛɞɔɐɠ ŮɜŰɎůůŮŰŬɘ ůŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɞɡ ŭɘəɞɨ ɛŬɠ ůɡůŰɐɛŬŰɞɠ 

ůŮ ůɢɏůɖ ɛŮ Űɖɜ ɡˊɖɟŮůɑŬ Event Service GE. 

Ⱥˊɞɛɏɜɤɠ, ɞɘ ɓŬůɘəɏɠ ŭɘŬűɞɟɏɠ Űɖɠ ɡˊɖɟŮůɑŬɠ I.I.M ɛŮ Űɖɜ ɡˊɖɟŮůɑŬ Event Service 

GE ŮɑɜŬɘ: 

¶ ɇŬɡŰɞˊɞɑɖůɖ ɢɟɖůŰɩɜ ˊɞɡ ɏɢɞɡɜ ɚɞɔŬɟɘŬůɛɧ ůŰɞ FIWARE 

¶ ȷˊɞɛŬəɟɡůɛɏɜɖ ŬˊɞɗɐəŮɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɖɠ ɡˊɖɟŮůɑŬɠ ɛŮ Űɖ ɢɟɐůɖ Ůɘŭɘəɐɠ 

ɡˊɖɟŮůɑŬɠ ŬˊɞɗɐəŮɡůɖɠ 

¶ ȹɡɜŬŰɧŰɖŰŬ ˊɟɞůɗɐəɖɠ ŬŭŮɘɩɜ ůŮ ŬɘůɗɖŰɐɟŮɠ, ɩůŰŮ ɜŬ ɛɖɜ ɛˊɞɟŮɑ ɞ əɎɗŮ 

ɢɟɐůŰɖɠ ɜŬ əɎɜŮɘ ůɡɜŭɟɞɛɐ ůŮ ůɡɔəŮəɟɘɛɏɜɞɡɠ ŬɘůɗɖŰɐɟŮɠ ˊɞɡ əŬɗɞɟɑɕŮɘ ɞ 

çŭɘŬɢŮɘɟɘůŰɐɠè Űɞɡ çůŰɘɔɛɘɧŰɡˊɞɡè. 

ɆŰɖɜ ˊŬɟŬəɎŰɤ ŮɜɧŰɖŰŬ ɔɑɜŮŰŬɘ ŮəŰŮɜɐɠ ŬɜŬűɞɟɎ ůŰɖɜ ɢɟɐůɖ Űɖɠ ɡˊɖɟŮůɑŬɠ ɔŮɜɘəɞɨ 

ůəɞˊɞɨ ɔɘŬ Űɖɜ ŰŬɡŰɞˊɞɑɖůɖ ɢɟɖůŰɩɜ, Űɖɠ ɡˊɖɟŮůɑŬɠ ɔŮɜɘəɞɨ ůəɞˊɞɨ ɔɘŬ Űɖɜ 

ŬˊɞɗɐəŮɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ I.I.M. Ⱥˊɑůɖɠ, ɝŮəŬɗŬɟɑɕŮŰŬɘ Űɘ ŮɑɜŬɘ ɞ 

çŭɘŬɢŮɘɟɘůŰɐɠè Ůɜɧɠ çůŰɘɔɛɘɞŰɨˊɞɡè, ɧˊɤɠ Ůˊɑůɖɠ əŬɘ ɖ ɚŮɘŰɞɡɟɔɑŬ ˊɟɞůɗɐəɖɠ 

ŬŭŮɘɩɜ ůŮ ŬɘůɗɖŰɐɟŮɠ.  

 

3.2 ɜʀʉʅʆʙ ɚʍʔʅʐʀʆʐʋʉʅʆʙ 
 

ũɘŬ Űɞɜ ůɢŮŭɘŬůɛɧ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛŬɠ ɢɟɖůɘɛɞˊɞɘɐůŬɛŮ Űɖɜ ˊɟɞůɏɔɔɘůɖ top-

down
22

, ŭɖɚŬŭɐ ɗŬ ŬɜŬűŮɟɗɞɨɛŮ ŬɟɢɘəɎ ůŰɖɜ ɔŮɜɘəɐ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

əŬɘ ůŰɖɜ ůɡɜɏɢŮɘŬ ɗŬ ŬɜŬɚɨɞɡɛŮ ɛŮ ˊŮɟɘůůɧŰŮɟɖ ɚŮˊŰɞɛɏɟŮɘŬ ŰŬ ɡˊɞůɡůŰɐɛŬŰŬ ˊɞɡ 

Űɖɜ ŬˊŬɟŰɑɕɞɡɜ. ȼ ɔŮɜɘəɐ ŬɟɢɘŰŮəŰɞɜɘəɐ ŬˊŬɟŰɑɕŮŰŬɘ Ŭˊɧ 3 ŭɘŬűɞɟŮŰɘəɎ ɛŮŰŬɝɨ Űɞɡɠ 

ŰɛɐɛŬŰŬ (modules). ȷɟɢɘəɎ ŮɑɜŬɘ ɖ ŭɘŮˊŬűɐ ɢɟɐůŰɖ (Front -End) ˊɞɡ ůɡɜŭɏŮŰŬɘ 

ɎɛŮůŬ ɛŮ Űɖ ŭɘŮˊŬűɐ ŭɘŬɢŮɑɟɘůɖɠ ůɡůŰɐɛŬŰɞɠ (Back-End) əŬɘ Ŭəɞɚɞɡɗɞɨɜ ɞɘ 

ɢɟɐůŰŮɠ (Users) Űɖɠ ŮűŬɟɛɞɔɐɠ. ȾŬɗɏɜŬ Ŭˊɧ ŬɡŰɎ ŰŬ ŰɛɐɛŬŰŬ ŮɝɡˊɖɟŮŰɞɨɜ 

ůɡɔəŮəɟɘɛɏɜɞɡɠ ůəɞˊɞɨɠ ůŰɞ ůɨůŰɖɛɎ ɛŬɠ, ɞɘ ɞˊɞɑɞɘ ŬɜŬɚɨɞɜŰŬɘ ˊŬɟŬəɎŰɤ. 

 

 
                                                           
22

 http://en.wikipedia.org/wiki/Top-down_and_bottom-up_design 
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ɫʔʙʈɻ υτȢ ɜʀʉʅʆʙ ɻʍʔʅʐʀʆʐʋʉʅʆʙ ʎʑʎʐʙʈɻʐʋʏ 

 

3.2.1 ɝʅʀʌɻʒʙ ʔʍʙʎʐʂ ɉFront -End) 
 

ȷɡŰɧ Űɞ ŰɛɐɛŬ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞ ɔɘŬ Űɖɜ ůɨɜŭŮůɖ Űɤɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ Űɖɜ ŮɝŬɔɤɔɐ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡɠ. ȳˊɤɠ ŬɜŬűɏɟŬɛŮ ůŰɖɜ ŮɘůŬɔɤɔɐ, ŮˊŮɘŭɐ Űɞ ˊɟɤŰɧəɞɚɚɞ 

ŮˊɘəɞɘɜɤɜɑŬɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɞɘ ŬɘůɗɖŰɐɟŮɠ ɔɘŬ ɜŬ Ůˊɘəɞɘɜɤɜɐůɞɡɜ ɛŮ Űɞɜ SE ɛŬɠ 

ŭɘŬűɏɟŮɘ Ŭˊɧ ŬɘůɗɖŰɐɟŬ ůŮ ŬɘůɗɖŰɐɟŬ, ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɛɘŬ 

ɡˊɖɟŮůɑŬ ˊɞɡ ɗŬ əɤŭɘəɞˊɞɘŮɑ əŬŰɎɚɚɖɚŬ ŰŬ ŭŮŭɞɛɏɜŬ ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ 

ˊɞɡ ɗɏůŬɛŮ ůŰɞɜ SE. ɀɘŬ ŰɏŰɞɘŬ ɡˊɖɟŮůɑŬ ˊɞɡ ɚŬɛɓɎɜŮɘ ˊɞɚɚɎ ŭɘŬűɞɟŮŰɘəɎ 

ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ˊɞɚɚɞɨɠ ŭɘŬűɞɟŮŰɘəɞɨɠ ŬɘůɗɖŰɐɟŮɠ əŬɘ ɗŬ ɓɔɎɕŮɘ ɤɠ ɏɝɞŭɞ ŰŬ 

ŭŮŭɞɛɏɜŬ Űɞɡɠ ůŮ ɛɞɟűɐ JSON ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɖ ɡˊɧ ŭɞəɘɛɐ ɡˊɖɟŮůɑŬ Sensor Data 

Collection Service ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ FIWARE.  

ɆŰɞ ŰɛɐɛŬ ŬɡŰɧ ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɚŮɘŰɞɡɟɔɑŮɠ Űɖɠ ɡˊɖɟŮůɑŬɠ ˊɞɡ ɡɚɞˊɞɘɐɗɖəŬɜ 

ɧˊɤɠ ŮɘůŬɔɤɔɐ/ŭɘŬɔɟŬűɐ/ŬɜŬɜɏɤůɖ ˊŮɟɘɔɟŬűɐɠ ŬɘůɗɖŰɐɟɤɜ əŬɘ 

ůɨɜŭŮůɖ/ŬˊɞůɨɜŭŮůɖ ŬɘůɗɖŰɐɟŬ. ȳˊɤɠ Ůˊɑůɖɠ əŬɘ ɖ ɛɏɗɞŭɞɠ ɛŮ Űɖɜ ɞˊɞɑŬ 

ůŰɏɚɜɞɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ɛŮ ŭɘəŬɘɩɛŬŰŬ ŭɘŬɢŮɘɟɘůŰɐ. 

 

3.2.2 ɝʅʀʌɻʒʙ ɿʅɻʔʀʚʍʅʎʂʏ ʎʑʎʐʙʈɻʐʋʏ ɉBack-End) 
 

ɇɞ ŰɛɐɛŬ çȹɘŮˊŬűɐ ŭɘŬɢŮɑɟɘůɖɠ ɆɡůŰɐɛŬŰɞɠè, ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɘɠ ɡˊɖɟŮůɑŮɠ ɔŮɜɘəɞɨ 

ůəɞˊɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐůŬɛŮ ɔɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ɧɚɤɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ˊɞɡ ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮ Űɞ ůɨůŰɖɛɎ ɛŬɠ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ, ɞɘ ɡˊɖɟŮůɑŮɠ ŮɑɜŬɘ ɞ Publish/Subscribe Orion Context Broker  GE əŬɘ 

JSON Storage GE, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ɡˊŮɨɗɡɜŮɠ ɔɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ůɡɜŭɟɞɛɩɜ Űɞɡ 

ɢɟɐůŰɖ əŬɘ Űɖɜ ŬˊɞɗɐəŮɡůɖ ˊɚɖɟɞűɞɟɑŬɠ əŬɘ ŭŮŭɞɛɏɜɤɜ ŬɜŰɑůŰɞɘɢŬ. Ⱥˊɘˊɚɏɞɜ, Űɞ 

ŰɛɐɛŬ ŬɡŰɧ ˊŮɟɘɏɢŮɘ Űɞɜ ɛɖɢŬɜɘůɛɧ ŰŬɡŰɞˊɞɑɖůɖɠ Űɤɜ ɢɟɖůŰɩɜ ˊɞɡ ŮɘůɏɟɢɞɜŰŬɘ 

ůŰɖɜ ŮűŬɟɛɞɔɐ, ŭɖɚŬŭɐ Űɞɜ KeyRock Identity Management GE. ɇɏɚɞɠ ɖ ɚɞɔɘəɐ 

ůɡůŰɐɛŬŰɞɠ (Application Logic) ŮɑɜŬɘ Űɞ ůɖɛŬɜŰɘəɧŰŮɟɞ ŰɛɐɛŬ ˊɞɡ ɡɚɞˊɞɘɐůŬɛŮ əŬɘ 

ůŰɞɢŮɨŮɘ ůŰɖɜ ɛŮŰŬűɞɟɎ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ůŰŬ əŬŰɎɚɚɖɚŬ Ůˊɘɛɏɟɞɡɠ ŰɛɐɛŬŰŬ 

(ȷˊɞɗɐəŮɡůɖ, ɇŬɡŰɞˊɞɑɖůɖ, ȹɘŬɢŮɑɟɘůɖ ˊɚɖɟɞűɞɟɑŬɠ) ɩůŰŮ Űɞ ůɨůŰɖɛŬ ɜŬ ŮɑɜŬɘ 

ɚŮɘŰɞɡɟɔɘəɧ. 

 

3.2.2.1 ɚʍʔʅʐʀʆʐʋʉʅʆʙ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ 
 

ɆɖɛŬɜŰɘəɧ ɔɘŬ Űɖɜ əŬŰŬɜɧɖůɖ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŭɘŬŰŮɚɏůŮɘ ɖ ɡˊɖɟŮůɑŬ 

ɛŬɠ ŮɑɜŬɘ Űɞ ˊŬɟŬəɎŰɤ ůɢɐɛŬ ˊɞɡ ŭŮɑɢɜŮɘ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ 
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ŭɘŬɘɟɞɨɛŮɜɖ ůŮ ŰɏůůŮɟɘɠ ɓŬůɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ɡˊŮɨɗɡɜŮɠ ɔɘŬ Űɖɜ 

ˊɚɐɟɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ Űɞɡ SE. ɇŬ ŰɏůůŮɟŬ ŰɛɐɛŬŰŬ ŰŬ ɞˊɞɑŬ ɗŬ ŬɜŬɚɨůɞɡɛŮ 

ˊŬɟŬəɎŰɤ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɖɜ ɇŬɡŰɞˊɞɑɖůɖ ɢɟɖůŰɩɜ (Authentication), ȹɘŬɢŮɑɟɘůɖ 

ɄɚŬɘůɑɞɡ ˊɚɖɟɞűɞɟɑŬɠ (Context Management), ȿɞɔɘəɐ Űɞɡ ɆɡůŰɐɛŬŰɞɠ 

(Application Logic) əŬɘ ȷˊɞɗɐəŮɡůɖ (Storage). 

 

ɫʔʙʈɻ υυȢ ɚʍʔʅʐʀʆʐʋʉʅʆʙ ʐʋʑ ʎʑʎʐʙʈɻʐʋʏ ʆɻʅ ɿʅɻʔʖʍʅʎʈʝʏ ʎʀ ʐʈʙʈɻʐɻ 

 

¶ ȼ ɇŬɡŰɞˊɞɑɖůɖ ɢɟɖůŰɩɜ (Authentication) ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŮ ŭɨɞ ŮˊɑˊŮŭŬ, 

ˊɟɩŰŬ ɛɏůɤ Űɞɡ KeyRock Identity Management GE əŬɘ ɏˊŮɘŰŬ ɛɏůɤ Űɖɠ 

ɡˊɖɟŮůɑŬɠ, ůŰɖɜ ɞɡůɑŬ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŰŬɡŰɞˊɞɘɐůŮɘ 

Űɞɜ çəŬŰŬɜŬɚɤŰɐè ɩůŰŮ ɜŬ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŰɘɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ SE. ȷɡŰɧ 

ɔɑɜŮŰŬɘ ŮˊŮɘŭɐ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ Űɞɜ ˊɚɐɟɖ ɏɚŮɔɢɞ Űɞɡ 

çůŰɘɔɛɘɧŰɡˊɞɡè ˊɞɡ ɏɢŮɘ ŭɖɛɘɞɡɟɔɐůŮɘ, ŭɖɚŬŭɐ ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ɏɢɞɡɜ 

ˊɟɧůɓŬůɖ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ çůŰɘɔɛɘɧŰɡˊɞè çəŬŰŬɜŬɚɤŰɏɠè, ɞɘ ɞˊɞɑɞɘ ŭŮɜ 

ɏɢɞɡɜ ˊɎɟŮɘ Űɖɜ ɏɔəɟɘůɖ Űɞɡ çŭɘŬɢŮɘɟɘůŰɐè. 

  

¶ H ȹɘŬɢŮɑɟɘůɖ ɄɚŬɘůɑɞɡ ˊɚɖɟɞűɞɟɑŬɠ (Context Management), ˊɟŬɔɛŬŰɞˊɞɘŮɑ 

ɧɚŮɠ Űɘɠ ŬˊŬɟŬɑŰɖŰŮɠ ŭɘŮɟɔŬůɑŮɠ ɧˊɤɠ ŭɖɛɘɞɡɟɔɑŬ ɞɜŰɧŰɖŰŬɠ/ŬɘůɗɖŰɐɟŬ 

(entity creation), ŬɜŬɜɏɤůɖ ˊɚŬɘůɑɞɡ ɞɜŰɧŰɖŰŬɠ (update context), 

ŭɖɛɘɞɡɟɔɑŬ/ŬɜŬɜɏɤůɖ/ŭɘŬɔɟŬűɐ ůɡɜŭɟɞɛɐɠ ɢɟɐůŰɖ əŬɘ ŭɘŬɔɟŬűɐ 

ɞɜŰɧŰɖŰŬɠ/ŬɘůɗɖŰɐɟŬ. ȳɚŮɠ ŬɡŰɏɠ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɞ 

Restful API ˊɞɡ ˊɟɞůűɏɟŮɘ ɞ Publish/Subscribe Orion Context Broker GE. 
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¶ ȼ ȿɞɔɘəɐ Űɞɡ ɆɡůŰɐɛŬŰɞɠ (Application Logic) ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ Űɞ 

ůɖɛŬɜŰɘəɧŰŮɟɞ ŰɛɐɛŬ Űɖɠ ɈˊɖɟŮůɘɞəŮɜŰɟɘəɐɠ ȷɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ 

ůɡůŰɐɛŬŰɧɠ ɛŬɠ. ɆŰɞ ŰɛɐɛŬ ŬɡŰɧ ˊŮɟɘɏɢɞɜŰŬɘ ɏɚŮɔɢɞɘ, əŬɜɞɜɘůɛɞɑ əŬɘ ɞɘ 

ŬˊŬɟŬɑŰɖŰŮɠ əɚɐůŮɘɠ API ɩůŰŮ Űɞ ůɨůŰɖɛŬ ɜŬ ŮɑɜŬɘ ɚŮɘŰɞɡɟɔɘəɧ. ũɘŬ ɜŬ 

ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɞˊɞɘŬŭɐˊɞŰŮ ɚŮɘŰɞɡɟɔɑŬ ůŰɞɜ SE, ŰŬ ŭŮŭɞɛɏɜŬ ˊŮɟɜɞɨɜ Ŭˊɧ 

ŬɡŰɧ Űɞ ŰɛɐɛŬ ɔɘŬ ɜŬ ůŰŬɚɞɨɜ ůŮ əɎˊɞɘɞɜ Generic Enabler ɐ ɜŬ ŮɛűŬɜɘůŰɞɨɜ 

ɤɠ çŬˊɎɜŰɖůɖè (response) ůŰɞɜ ɢɟɐůŰɖ. 

 

 

¶ ȼ ȷˊɞɗɐəŮɡůɖ (Storage) ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɞ ůɨůŰɖɛŬ ɛŬɠ ɔɘŬ Űɖɜ 

ŬˊɞɗɐəŮɡůɖ ˊɚɖɟɞűɞɟɑŬɠ ůɢŮŰɘəɎ ɛŮ Űɞɡɠ ɉɟɐůŰŮɠ (ŭɘŬɢŮɘɟɘůŰɐɠ əŬɘ 

əŬŰŬɜŬɚɤŰɏɠ), Űɞɡɠ ȷɘůɗɖŰɐɟŮɠ əŬɘ Ůˊɘˊɚɏɞɜ ŬˊɞɗɖəŮɨɞɜŰŬɘ ȽůŰɞɟɘəɧ 

ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɏɢɞɡɜ ůŰŬɚŮɑ Ŭˊɧ əɎˊɞɘɞɜ ŬɘůɗɖŰɐɟŬ əŬɘ ȽůŰɞɟɘəɧ ůɡɜŭɟɞɛɩɜ 

Űɤɜ ɢɟɖůŰɩɜ. 

 

 

3.2.3 ɯʍʙʎʐʀʏ ɉUsers) 
 

ɆŰɞ ŰɛɐɛŬ çɉɟɐůŰŮɠè ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɧɚɞɘ ɞɘ ɢɟɐůŰŮɠ ˊɞɡ əɎɜɞɡɜ Ůɑůɞŭɞ ůŰɞ 

ůɨůŰɖɛŬ ɛɏůɤ ɞˊɞɘŬůŭɐˊɞŰŮ ůɡůəŮɡɐɠ ɛŮ ŭɡɜŬŰɧŰɖŰŬ ůɨɜŭŮůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ. 

Ⱥˊɑůɖɠ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɡˊɖɟŮůɑŮɠ əŬɘ ŮűŬɟɛɞɔɏɠ ˊɞɡ ɗɏɚɞɡɜ ɜŬ ŮɜůɤɛŬŰɩůɞɡɜ 

ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ SE ůŰɖɜ ŭɘəɘɎ Űɞɡɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ɛɏůɤ Űɞɡ ˊɟɞůűŮɟɧɛŮɜɞɡ API. 

Ƀɘ ɢɟɐůŰŮɠ ˊɞɡ ŮɘůɏɟɢɞɜŰŬɘ ůŰɞ ůɨůŰɖɛŬ ŮɑɜŬɘ ŭɨɞ Ůɘŭɩɜ. Ƀ ˊɟɩŰɞɠ ɢɟɐůŰɖɠ ˊɞɡ 

ŮɘůɏɟɢŮŰŬɘ ůŰɞ ůɨůŰɖɛŬ ɚŬɛɓɎɜŮɘ ŬɡŰɧɛŬŰŬ ŭɘəŬɘɩɛŬŰŬ çŭɘŬɢŮɘɟɘůŰɐè 

(administrator ), ŭɖɚŬŭɐ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖɜ ŮɘůŬɔɤɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɞ 

ůɨůŰɖɛŬ, Űɖɜ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ŬɚɚɎ əŬɘ Űɤɜ ɢɟɖůŰɩɜ. Ƀ ŭɘŬɢŮɘɟɘůŰɐɠ 

Ůˊɞɛɏɜɤɠ ŮɑɜŬɘ ɛɞɜŬŭɘəɧɠ ɔɘŬ əɎɗŮ çůŰɘɔɛɘɧŰɡˊɞè (instance) Űɞɡ SE. Ƀ ɚɧɔɞɠ ˊɞɡ 

ɡˊɎɟɢŮɘ ɛɧɜɞ ɏɜŬɠ ŭɘŬɢŮɘɟɘůŰɐɠ ŮɑɜŬɘ ɔɘŬ ɚɧɔɞɡɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ Űɞɡ SE əŬɘ 

Ůˊɘˊɚɏɞɜ ɞɘ ˊŮɟɘɞɟɘůɛɞɑ ˊɞɡ ŬɜŰɘɛŮŰɤˊɑůŬɛŮ ɚɧɔɤ Űɖɠ ɢɟɐůɖɠ Űɞɡ Publish/Subscribe 

Orion Context Broker  GE. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ Ŭɜ ɏɜŬɠ ɞˊɞɘɞůŭɐˊɞŰŮ ɢɟɐůŰɖɠ ɏɢŮɘ ŭɨɞ 

ŬɘůɗɖŰɐɟŮɠ ɏɜŬɜ ɘŬŰɟɘəɧ ˊɞɡ ɛŮŰɟɎŮɘ ˊŬɚɛɞɨɠ əŬɘ ɏɜŬɜ Ůˊɑůɖɠ ɘŬŰɟɘəɧ ˊɞɡ ɛŮŰɟɎŮɘ 

ɞɝɨŰɖŰŬ ůŰɞ ŬɑɛŬ əŬɘ ˊɑŮůɖ, ɗŬ ɛˊɞɟŮɑ ɛɏůɤ Űɞɡ Intellicloud ɜŬ ɝŮəɘɜɐůŮɘ Űɞ 

çůŰɘɔɛɘɧŰɡˊɞè (start instance), əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɜŬ ůŰɏɚɜŮɘ ŭŮŭɞɛɏɜŬ ˊɞɡ ɗŬ ɛˊɞɟŮɑ 

ɜŬ əɎɜŮɘ ůɡɜŭɟɞɛɐ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɞ ɔɘŬŰɟɧɠ Űɞɡ ɩůŰŮ ɜŬ ŬˊɞűŮɡɢɗŮɑ əɎˊɞɘɞ 

ˊŮɟɘůŰŬŰɘəɧ. ȹŮɜ ɡˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɞˊɞɘɞůŭɐˊɞŰŮ Ɏɚɚɞɠ ɢɟɐůŰɖɠ ůŰɞ ɑŭɘɞ 

çůŰɘɔɛɘɧŰɡˊɞè ɜŬ ɏɢŮɘ ŭɘəŬɘɩɛŬŰŬ ŭɘŬɢŮɘɟɘůŰɐ ɩůŰŮ ɜŬ ůŰɏɚɜŮɘ ŭŮŭɞɛɏɜŬ ůŰɞ 

ůɨůŰɖɛŬ. 

 ȷˊɧ Űɖɜ Ɏɚɚɖ ɞ çəŬŰŬɜŬɚɤŰɐɠè (consumer) Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ əɎɜŮɘ 

ůɡɜŭɟɞɛɐ ůŮ ŭŮŭɞɛɏɜŬ ˊɞɚɚɩɜ ŬɘůɗɖŰɐɟɤɜ ŰŬɡŰɧɢɟɞɜŬ əŬɘ ɜŬ ɛˊɞɟŮɑ ɜŬ ŰŬ ŮɚɏɔɢŮɘ 
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ŮɑŰŮ ɧŰŬɜ ŬɚɚɎɕɞɡɜ əɎˊɞɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ (attributes) ɐ əŬŰɎ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ 

ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ˊɢ 2 ŭŮɡŰŮɟɧɚŮˊŰŬ.  

 

3.3 ɤʀʅʐʋʑʍɾʅʆʘʏ ɻʌɻʅʐʙʎʀʅʏ 
 

Ƀɘ ɚŮɘŰɞɡɟɔɘəɏɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŭɘŬɢɤɟɑɕɞɜŰŬɘ ůŮ ˊɟɩŰɖ űɎůɖ ŬɜɎɚɞɔŬ 

ɛŮ Űɞɡɠ ɢɟɐůŰŮɠ Űɖɠ ŮűŬɟɛɞɔɐɠ (ȹɘŬɢŮɘɟɘůŰɐɠ-ȾŬŰŬɜŬɚɤŰɐɠ) əŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ 

ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ˊɞɡ ɗɏɚŮɘ ɜŬ ŮˊɘŰɨɢŮɘ ɞ ŮəɎůŰɞŰŮ ɢɟɐůŰɖɠ. ȷɟɢɘəɎ, ŬɜŬɚɨɞɡɛŮ 

əɎˊɞɘŬ ŮɘŭɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ (ɞ çȹɘŬɢŮɘɟɘůŰɐɠè ŮɑɜŬɘ ɛɞɜŬŭɘəɧɠ ůŮ əɎɗŮ 

ůŰɘɔɛɘɧŰɡˊɞ Űɞɡ I.I.M) ˊɞɡ ɏɢŮɘ ɞ əɎɗŮ ɢɟɐůŰɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ çȹɘŬɢŮɘɟɘůŰɐɠè ɐ 

çȾŬŰŬɜŬɚɤŰɐɠè əŬɘ ɨůŰŮɟŬ ɔɘŬ əɎɗŮ ɢɟɐůŰɖ ŬɜŬɚɨɞɜŰŬɘ ɞɘ Ůɘŭɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ 

(ȹɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ɜɏɞɡ ůɢɐɛŬŰɞɠ ŬɘůɗɖŰɐɟŬ) ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ ˊɎɜɤ ůŮ 

ɛɘŬ ɞɜŰɧŰɖŰŬ (ȷɘůɗɖŰɐɟŮɠ, ɉɟɐůŰŮɠ, Ɇɡɜŭɟɞɛɏɠ, ȯŭŮɘŮɠ, ȹŮŭɞɛɏɜŬ ȷɘůɗɖŰɐɟɤɜ).  

 

1. çȹɘŬɢŮɘɟɘůŰɐɠè 

¶ ɄɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŮɔɔŮɔɟŬɛɛɏɜɞɠ ůŰɞ FIWARE LAB
23

 

¶ ȺɑɜŬɘ ɞ ˊɟɩŰɞɠ ɢɟɐůŰɖɠ ˊɞɡ ůɡɜŭɏŮŰŬɘ ɛŮ username əŬɘ password ůŰɞɜ SE 

¶ ȺɑɜŬɘ ɛɞɜŬŭɘəɧɠ ůŮ əɎɗŮ çůŰɘɔɛɘɧŰɡˊɞè Űɞɡ SE 

¶ ȺɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖɜ ŰŬɡŰɞˊɞɑɖůɖ Űɤɜ ɢɟɖůŰɩɜ Ŭűɞɨ ˊɟɩŰŬ ɏɢɞɡɜ 

ŰŬɡŰɞˊɞɘɖɗŮɑ ɞɘ ɢɟɐůŰŮɠ Ŭˊɧ Űɞɜ KeyRock IDM GE. ȷɜ ɞ ɢɟɐůŰɖɠ ŭŮɜ 

ŰŬɡŰɞˊɞɘɖɗŮɑ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè ŭŮɜ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŮ əŬɛɑŬ ɚŮɘŰɞɡɟɔɑŬ 

Űɞɡ API 

¶ ȰɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ əŬɗɞɟɘůɛɞɨ ŬŭŮɘɩɜ ůŰɞɡɠ ŬɘůɗɖŰɐɟŮɠ, ɩůŰŮ ɜŬ ŮˊɘŰɟɏˊŮɘ 

ůŮ ůɡɔəŮəɟɘɛɏɜɞɡɠ ɢɟɐůŰŮɠ ɜŬ əɎɜɞɡɜ ůɡɜŭɟɞɛɐ ůŮ ůɡɔəŮəɟɘɛɏɜɞɡɠ 

ŬɘůɗɖŰɐɟŮɠ. ȼ ɎŭŮɘŬ əɎɗŮ ŬɘůɗɖŰɐɟŬ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ˊɞɚɚɞɨɠ 

ɢɟɐůŰŮɠ ŰŬɡŰɧɢɟɞɜŬ əŬɘ ŮɑɜŬɘ ɛɞɜŬŭɘəɐ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ɏɢŮɘ ŭɞɗŮɑ 

ɎŭŮɘŬ ůŮ əɎˊɞɘɞɜ ŬɘůɗɖŰɐɟŬ ŰɧŰŮ ŬɡŰɧɛŬŰŬ ɛˊɞɟɞɨɜ ɧɚɞɘ ɞɘ ɢɟɐůŰŮɠ ɜŬ 

əɎɜɞɡɜ ůɡɜŭɟɞɛɐ ůŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ  

¶ ȰɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɛɘŬɠ ůɡɜŭɟɞɛɐɠ ůŮ ɧůɞɡɠ ŬɘůɗɖŰɐɟŮɠ ŮˊɘɗɡɛŮɑ. Ⱥˊɑůɖɠ 

ɛˊɞɟŮɑ ɜŬ ŬɜŬɜŮɩůŮɘ ɐ ɜŬ ŭɘŬɔɟɎɣŮɘ Űɖɜ ůɡɜŭɟɞɛɐ Űɞɡ. ɆŮ ˊŮɟɑˊŰɤůɖ Űɖɠ 

ŬɜŬɜɏɤůɖɠ ɛˊɞɟŮɑ ɛɧɜɞ ɜŬ ŬɚɚɎɝŮɘ Űɞɜ Űɨˊɞ Űɖɠ ůɡɜŭɟɞɛɐɠ əŬɘ ɧɢɘ ŰŬ 

ŭŮŭɞɛɏɜŬ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ˊɞɡ ɗɏɚŮɘ ɜŬ ŮɜɖɛŮɟɩɜŮŰŬɘ 

¶ ȺɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖɜ ŬˊɞůŰɞɚɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ůŰɞ 

ůɨůŰɖɛŬ  

ȹɘŬɢŮɑɟɘůɖ ȷɘůɗɖŰɐɟɤɜ (Sensors Management) 

¶ ɆɨɜŭŮůɖ ŬɘůɗɖŰɐɟɤɜ ůŰɞ ůɨůŰɖɛŬ 

¶ ȷˊɞůɨɜŭŮůɖ ŬɘůɗɖŰɐɟɤɜ Ŭˊɧ Űɞ ůɨůŰɖɛŬ 
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¶ ȷɜɎəŰɖůɖ Űɤɜ ůɢɖɛɎŰɤɜ ɧɚɤɜ Űɤɜ ůɡɜŭŮŭŮɛɏɜɤɜ ŬɘůɗɖŰɐɟɤɜ 

¶ ȷɜɎəŰɖůɖ Űɞɡ ůɢɐɛŬŰɞɠ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ ůɡɜŭŮŭŮɛɏɜɞɡ ŬɘůɗɖŰɐɟŬ 

¶ ȹɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ɜɏɞɡ ůɢɐɛŬŰɞɠ ŬɘůɗɖŰɐɟŬ 

¶ ȹɘŬɔɟŬűɐ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ ůɢɐɛŬŰɞɠ ŬɘůɗɖŰɐɟŬ 

¶ ȷɜŬɜɏɤůɖ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ ůɢɐɛŬŰɞɠ ŬɘůɗɖŰɐɟŬ 

¶ ȷɜɎəŰɖůɖ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ ůɢɐɛŬŰɞɠ ŬɘůɗɖŰɐɟŬ 

¶ ȷɜɎəŰɖůɖ ɧɚɤɜ Űɤɜ ůɢɖɛɎŰɤɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ 

¶ ȷɜɎəŰɖůɖ Űɞɡ ɘůŰɞɟɘəɞɨ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ ŬɘůɗɖŰɐɟŬ 

ȹɘŬɢŮɑɟɘůɖ ɉɟɖůŰɩɜ (Users Management) 

¶ ȷɜɎəŰɖůɖ ɧɚɤɜ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ çůŰɘɔɛɘɧŰɡˊɞɡè  

¶ ɇŬɡŰɞˊɞɑɖůɖ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ ɢɟɐůŰɖ, ɩůŰŮ ɜŬ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŰɞɜ SE 

ɤɠ çəŬŰŬɜŬɚɤŰɐɠè 

¶ ȹɘŬɔɟŬűɐ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ çəŬŰŬɜŬɚɤŰɐè Űɞɡ SE 

¶ ȷɜɎəŰɖůɖ ɧɚɤɜ Űɤɜ ŰŬɡŰɞˊɞɘɖɛɏɜɤɜ çəŬŰŬɜŬɚɤŰɩɜè  

¶ ȷɜɎəŰɖůɖ ɧɚɤɜ Űɤɜ ɛɖ ŰŬɡŰɞˊɞɘɖɛɏɜɤɜ çəŬŰŬɜŬɚɤŰɩɜè 

¶ ȺɝɞɡůɘɞŭɧŰɖůɖ Ůɜɧɠ çəŬŰŬɜŬɚɤŰɐè ɛŮ ŭɘəŬɘɩɛŬŰŬ çŭɘŬɢŮɘɟɘůŰɐè əŬɘ ŬɚɚŬɔɐ 

Űɤɜ ŭɘəŬɘɤɛɎŰɤɜ Űɞɡ çŭɘŬɢŮɘɟɘůŰɐè ɛŮ ŭɘəŬɘɩɛŬŰŬ çəŬŰŬɜŬɚɤŰɐè 

ȹɘŬɢŮɑɟɘůɖ Ɇɡɜŭɟɞɛɩɜ (Subscriptions Management) 

¶ ȷɜɎəŰɖůɖ ɧɚɤɜ Űɤɜ ůɡɜŭɟɞɛɩɜ ˊɞɡ ɏɢɞɡɜ ɔɑɜŮɘ Ŭˊɧ ɧɚɞɡɠ Űɞɡɠ ɢɟɐůŰŮɠ 

¶ ȷɜɎəŰɖůɖ ɛɘŬɠ ůɡɔəŮəɟɘɛɏɜɖɠ ůɡɜŭɟɞɛɐɠ Ůɜɧɠ çəŬŰŬɜŬɚɤŰɐè 

¶ ȹɘŬɔɟŬűɐ ɛɘŬɠ ůɡɔəŮəɟɘɛɏɜɖɠ ůɡɜŭɟɞɛɐɠ Ůɜɧɠ çəŬŰŬɜŬɚɤŰɐè 

¶ ȹɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ɜɏŬɠ ŭɘəɘɎ Űɞɡ ůɡɜŭɟɞɛɐɠ 

¶ ȷɜɎəŰɖůɖ Űɖɠ ŭɘəɐɠ Űɞɡ ůɡɜŭɟɞɛɐɠ 

¶ ȹɘŬɔɟŬűɐ Űɖɠ ŭɘəɐɠ Űɞɡ ůɡɜŭɟɞɛɐɠ 

¶ ȷɜŬɜɏɤůɖ Űɖɠ ŭɘəɐɠ Űɞɡ ůɡɜŭɟɞɛɐɠ 

ȹɘŬɢŮɑɟɘůɖ ȷŭŮɘɩɜ (Permissions Management) 

¶ ȹɖɛɘɞɡɟɔɑŬ ɎŭŮɘŬɠ ɔɘŬ ɏɜŬɜ ůɡɔəŮəɟɘɛɏɜɞ ŬɘůɗɖŰɐɟŬ 

¶ ȷɜɎəŰɖůɖ ɎŭŮɘŬɠ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ ŬɘůɗɖŰɐɟŬ 

¶ ȹɘŬɔɟŬűɐ ɎŭŮɘŬɠ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ ŬɘůɗɖŰɐɟŬ 

¶ ȷɜŬɜɏɤůɖ ɎŭŮɘŬɠ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ ŬɘůɗɖŰɐɟŬ 

ȹɘŬɢŮɑɟɘůɖ ȹŮŭɞɛɏɜɤɜ ȷɘůɗɖŰɐɟɤɜ (Sensor Data Management) 

¶ ɇŬɡŰɞˊɞɘɩɜŰŬɠ Űɞ username əŬɘ Űɞ password Űɞɡ çŭɘŬɢŮɘɟɘůŰɐè, ɡˊɎɟɢŮɘ ɖ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ ůŰŮɑɚŮɘ ŭŮŭɞɛɏɜŬ ŬɘůɗɖŰɐɟɤɜ ůŰɞ ůɨůŰɖɛŬ 

¶ ȷɜɎəŰɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ůɡɜŭɟɞɛɐ ˊɞɡ 

ɏɢŮɘ əɎɜŮɘ 

 

2. çȾŬŰŬɜŬɚɤŰɐɠè 
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¶ ɄɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŮɔɔŮɔɟŬɛɛɏɜɞɠ ůŰɞ FIWARE LAB 

¶ ũɘŬ ɜŬ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŮ ɞˊɞɘŬŭɐˊɞŰŮ Ŭˊɧ Űɘɠ ˊŬɟŬəɎŰɤ ɚŮɘŰɞɡɟɔɑŮɠ ˊɟɏˊŮɘ 

ɜŬ ŰŬɡŰɞˊɞɘɖɗŮɑ ŬɟɢɘəɎ Ŭˊɧ Űɞɜ KeyRock Identity Mangement GE ɛŮ Űɞ 

username Űɞɡ əŬɘ Űɞɜ əɤŭɘəɧ, əŬɘ ůŮ ŭŮɨŰŮɟɖ űɎůɖ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè Űɞɡ 

çůŰɘɔɛɘɧŰɡˊɞɡè (instance). 

¶ ũɘŬ ɜŬ əɎɜŮɘ ůɡɜŭɟɞɛɐ ůŰŬ ŭŮŭɞɛɏɜŬ əɎˊɞɘɞɡ ŬɘůɗɖŰɐɟŬ ɗŬ ˊɟɏˊŮɘ ˊɟɩŰŬ ɜŬ 

Űɞɡ ɏɢŮɘ ŭɞɗŮɑ ɎŭŮɘŬ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè 

¶ ȰɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɛɘŬɠ ůɡɜŭɟɞɛɐɠ ůŮ ɧůɞɡɠ ŬɘůɗɖŰɐɟŮɠ ŮˊɘɗɡɛŮɑ. Ⱥˊɑůɖɠ 

ɛˊɞɟŮɑ ɜŬ ŬɜŬɜŮɩůŮɘ ɐ ɜŬ ŭɘŬɔɟɎɣŮɘ Űɖɜ ůɡɜŭɟɞɛɐ Űɞɡ. ɆŮ ˊŮɟɑˊŰɤůɖ Űɖɠ 

ŬɜŬɜɏɤůɖɠ ɛˊɞɟŮɑ ɛɧɜɞ ɜŬ ŬɚɚɎɝŮɘ Űɞɜ Űɨˊɞ Űɖɠ ůɡɜŭɟɞɛɐɠ əŬɘ ɧɢɘ ŰŬ 

ŭŮŭɞɛɏɜŬ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ˊɞɡ ɗɏɚŮɘ ɜŬ ŮɜɖɛŮɟɩɜŮŰŬɘ 

¶ ȺɑɜŬɘ ɞ ɢɟɐůŰɖɠ ˊɞɡ ɏɢŮɘ ŭɘəŬɑɤɛŬ ůŰɖɜ ůɡɜŭɟɞɛɐ ŬɘůɗɖŰɐɟɤɜ, ɔɘŬ Űɞɡ 

ɞˊɞɑɞɡɠ Űɞɡ ɏɢŮɘ ŭɞɗŮɑ ɎŭŮɘŬ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè. ȹŮɜ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ 

Űɖɠ ŬˊɞůŰɞɚɐɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ůŰɞ ůɨůŰɖɛŬ 

ȹɘŬɢŮɑɟɘůɖ ȷɘůɗɖŰɐɟɤɜ (Sensors Management) 

¶ ȷɜɎəŰɖůɖ Űɤɜ ůɢɖɛɎŰɤɜ ɧɚɤɜ Űɤɜ ůɡɜŭŮŭŮɛɏɜɤɜ ŬɘůɗɖŰɐɟɤɜ 

¶ ȷɜɎəŰɖůɖ Űɞɡ ůɢɐɛŬŰɞɠ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ ůɡɜŭŮŭŮɛɏɜɞɡ ŬɘůɗɖŰɐɟŬ 

¶ ȷɜɎəŰɖůɖ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ ůɢɐɛŬŰɞɠ ŬɘůɗɖŰɐɟŬ 

¶ ȷɜɎəŰɖůɖ ɧɚɤɜ Űɤɜ ůɢɖɛɎŰɤɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ 

¶ ȷɜɎəŰɖůɖ Űɞɡ ɘůŰɞɟɘəɞɨ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ ŬɘůɗɖŰɐɟŬ 

 

ȹɘŬɢŮɑɟɘůɖ Ɇɡɜŭɟɞɛɩɜ (Subscriptions Management) 

¶ ȹɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ɜɏŬɠ ŭɘəɘɎɠ Űɞɡ ůɡɜŭɟɞɛɐɠ 

¶ ȷɜɎəŰɖůɖ Űɖɠ ŭɘəɐɠ Űɞɡ ůɡɜŭɟɞɛɐɠ 

¶ ȹɘŬɔɟŬűɐ Űɖɠ ŭɘəɐɠ Űɞɡ ůɡɜŭɟɞɛɐɠ 

¶ ȷɜŬɜɏɤůɖ Űɖɠ ŭɘəɐɠ Űɞɡ ůɡɜŭɟɞɛɐɠ 

ȹɘŬɢŮɑɟɘůɖ ȷŭŮɘɩɜ (Permissions Management) 

¶ ȷɜɎəŰɖůɖ ŬŭŮɘɩɜ ɔɘŬ ɏɜŬɜ ůɡɔəŮəɟɘɛɏɜɞ ŬɘůɗɖŰɐɟŬ 

ȹɘŬɢŮɑɟɘůɖ ȹŮŭɞɛɏɜɤɜ ȷɘůɗɖŰɐɟɤɜ (Sensor Data Management) 

¶ ȷɜɎəŰɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ůɡɜŭɟɞɛɐ ˊɞɡ 

ɏɢŮɘ əɎɜŮɘ 

ȼ ˊŮɟŮŰŬɑɟɤ ŬɜɎɚɡůɖ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ Űɞɡ SE, ɗŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ůŮ ŮˊɧɛŮɜɖ 

ɡˊɞŮɜɧŰɖŰŬ 3.6.2 ɧˊɞɡ ɗŬ ˊŮɟɘɔɟɎűɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ŰŬ ɓɐɛŬŰŬ ˊɞɡ ŬəɞɚɞɡɗɞɨɜŰŬɘ 

ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ əɎɗŮ ɚŮɘŰɞɡɟɔɑŬɠ. 
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3.4 ɩɻʍɻʈʀʐʍʋʌʋʚʂʎʂ ʀʅʆʋʉʅʆʡʉ ʈʂʔɻʉʡʉ 
 

ȼ ɡˊɞŭɞɛɐ Ɂɏűɞɡɠ Intellicloud ɛɏůɤ Űɞɜ ɡˊɖɟŮůɘɩɜ ůŮ ɛɞɟűɐ IaaS ˊɞɡ ˊɟɞůűɏɟŮɘ 

ɛŬɠ ɏŭɤůŮ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ űɘɚɞɝŮɜɐůɞɡɛŮ Űɞ ůɨůŰɖɛŬ ɛŬɠ ůŰɞ Ɂɏűɞɠ, 

ŭɖɛɘɞɡɟɔɩɜŰŬɠ Ůɘəɞɜɘəɏɠ ɛɖɢŬɜɏɠ. ȷɟɢɘəɎ, ɔɘŬ ɜŬ ŬˊɞəŰɐůɞɡɛŮ ˊɟɧůɓŬůɖ ůŰɖ 

ůɡɔəŮəɟɘɛɏɜɖ ɘŭɘɤŰɘəɐ ɡˊɞŭɞɛɐ ɛŬɠ ŭɧɗɖəŬɜ ŰŬ əŬŰɎɚɚɖɚŬ ŬɜŬɔɜɤɟɘůŰɘəɎ (ɧɜɞɛŬ 

ɢɟɐůŰɖ əŬɘ əɤŭɘəɧɠ ɢɟɐůŰɖ) Ŭˊɧ Űɞɜ ŭɘŬɢŮɘɟɘůŰɐ Űɖɠ ɡˊɞŭɞɛɐɠ Ɂɏűɞɡɠ. ũɘŬ Űɖɜ 

ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ Ůɘəɞɜɘəɐɠ ɛɖɢŬɜɐɠ ɐŰŬɜ ŬˊŬɟŬɑŰɖŰɞ ɜŬ Ŭəɞɚɞɡɗɖɗɞɨɜ əɎˊɞɘŬ 

ůɡɔəŮəɟɘɛɏɜŬ ɓɐɛŬŰŬ, ɧˊɤɠ ŬɡŰɎ ˊŮɟɘɔɟɎűɞɜŰŬɘ ˊŬɟŬəɎŰɤ. 

 

1. ȹɖɛɘɞɡɟɔɑŬ ɇɞˊɞɚɞɔɑŬɠ ȹɘəŰɨɞɡ 

 

ȷɟɢɘəɎ, ɖ ŭɖɛɘɞɡɟɔɑŬ ŰɞˊɞɚɞɔɑŬɠ ŭɘəŰɨɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ Űɞɜ ɞɟɘůɛɧ 

Ůɜɧɠ ŮůɤŰŮɟɘəɞɨ Ůɘəɞɜɘəɞɨ ŭɘəŰɨɞɡ (virtual network) əŬɘ Ůɜɧɠ Ůɘəɞɜɘəɞɨ 

ŭɟɞɛɞɚɞɔɖŰɐ (virtual router) ɏŰůɘ ɩůŰŮ ɜŬ ɡˊɎɟɢŮɘ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ ŮɝɤŰŮɟɘəɎ 

ŭɑəŰɡŬ. ȼ ŮˊɘəɞɘɜɤɜɑŬ ŬɡŰɐ ŮɑɜŬɘ ɓŬůɘůɛɏɜɖ ůŮ əŬɜɧɜŮɠ əŬɘ ˊɟɤŰɧəɞɚɚŬ ŰŬ 

ɞˊɞɑŬ ŮɛŮɑɠ ɞɟɑůŬɛŮ ůɨɛűɤɜŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ əŬɘ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɤɜ 

ɡˊɖɟŮůɘɩɜ ˊɞɡ ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮ Űɞ ůɨůŰɖɛɎ ɛŬɠ. ȼ ŰɞˊɞɚɞɔɑŬ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ůɢɐɛŬ 12. 
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ɫʔʙʈɻ υφȢ ɬʋʌʋʇʋɾʚɻ ɝʅʆʐʞʋʑ 

 

2. ȹɖɛɘɞɡɟɔɑŬ ɆŰɘɔɛɘɧŰɡˊɞɡ ( Instance) 

 

ɀŮ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ůŰɘɔɛɘɧŰɡˊɞɡ ŭŮůɛŮɨɞɡɛŮ ɛɘŬ ȺɘəɧɜŬ (Ƚmage) ɛɏůŬ ůŰɞ 

ɞˊɞɑɞ ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ɖ ɚɞɔɘəɐ Űɖɠ ŮűŬɟɛɞɔɐɠ ɛŬɠ. ɇɖɜ ȺɘəɧɜŬ Űɖɜ 

ˊŬɟŬɛŮŰɟɞˊɞɘɐůŬɛŮ ůɨɛűɤɜŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ ɛŬɠ əŬɘ Űɖɜ ɡˊɞɚɞɔɘůŰɘəɐ ɘůɢɨ 

ˊɞɡ ɢɟŮɘŬɕɧɛŬůŰŬɜ. ȺɘŭɘəɧŰŮɟŬ, ŮˊɘɚɏɝŬɛŮ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Ubuntu 

12.04 LTS-64 bit, ɡˊɞɚɞɔɘůŰɘəɐ ɘůɢɨ medium ɛŮ ɛɜɐɛɖ RAM 4GB, 

ŮˊŮɝŮɟɔŬůŰɐ ŭɨɞ ˊɡɟɐɜɤɜ, ůəɚɖɟɧ ŭɑůəɞ 40GB (ɆɢɐɛŬ 13). ɆŰɖ ůɡɜɏɢŮɘŬ, 

ɔɘŬ Űɖɜ ˊɟɧůɓŬůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ŭɩůŬɛŮ ŮɝɤŰŮɟɘəɐ əŬɘ ŮůɤŰŮɟɘəɐ ŭɘŮɨɗɡɜůɖ 

(IP)  ɩůŰŮ ɜŬ ɞɚɞəɚɖɟɤɗŮɑ Űɞ ůŰɘɔɛɘɧŰɡˊɞ (ɆɢɐɛŬ 14). 
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ɫʔʙʈɻ υχȢ ɩɻʍɻʈʀʐʍʋʌʋʚʂʎʂ ɫʐʅɾʈʅʝʐʑʌʋʑ 

 

 

 

 

ɫʔʙʈɻ υψȢ ɨʇʋʆʇʂʍʖʈʘʉʋ ʎʐʅɾʈʅʝʐʑʌʋ 

 

 

 

3. ȺɟɔŬɚŮɑŬ ŬɜɎˊŰɡɝɖɠ ŮűŬɟɛɞɔɐɠ əŬɘ Ⱥɘəɞɜɘəɐ ɀɖɢŬɜɐ 
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ȷűɞɨ ŭɖɛɘɞɡɟɔɐůŬɛŮ Űɖɜ Ůɘəɞɜɘəɐ ɛɖɢŬɜɐ, ŮɔəŬŰŬůŰɐůŬɛŮ ŰŬ ŮɟɔŬɚŮɑŬ ˊɞɡ 

ɐŰŬɜ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ ɚɞɔɘəɐɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ũɘŬ Űɖɜ 

ŮɔəŬŰɎůŰŬůɖ əŬɘ Űɖɜ ˊɟɧůɓŬůɖ ůŰɖɜ ŮɘəɧɜŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ŮɟɔŬɚŮɑɞ 

Putty. 

 

ȷɟɢɘəɎ, ɢɟɖůɘɛɞˊɞɘɐůŬɛŮ Űɞ ɚɞɔɘůɛɘəɧ Apache ɩůŰŮ ɖ Ůɘəɞɜɘəɐ ɛɖɢŬɜɐ ɜŬ 

ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ˊɟɞůűɞɟɎɠ ɡˊɖɟŮůɘɩɜ ůŰɞɜ  ŭɘŬəɞɛɘůŰɐ (server). 

Ⱥˊɘˊɚɏɞɜ, ŮɔəŬŰŬůŰɎɗɖəŮ ɖ ɓɘɓɚɘɞɗɐəɖ Űɖɠ PHP ˊɞɡ ɛŬɠ ɐŰŬɜ ɢɟɐůɘɛɖ ůŰɖɜ 

ŮˊɘəɞɘɜɤɜɑŬ ɛŮ Űɞɜ ŭɘŬəɞɛɘůŰɐ əŬɘ ˊŮɟɘŮɑɢŮ ŰŬ ŮɟɔŬɚŮɑŬ ɛŮ ŰŬ ɞˊɞɑŬ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ɞɘ əɚɐůŮɘɠ ůŰɘɠ ɡˊɖɟŮůɑŮɠ. Ⱥˊɘˊɚɏɞɜ ŮɔəŬŰŬůŰɎɗɖəŬɜ ɞɘ 

ɓɘɓɚɘɞɗɐəŮɠ cURL, ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ HTTP çŬɘŰɖɛɎŰɤɜè (requests) ůŰɖɜ 

PHP əŬɘ ɖ ɓɘɓɚɘɞɗɐəɖ APC ɔɘŬ Űɖɜ ɢɟɐůɖ ɛɜɐɛɖɠ cache ůŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ 

ɗɏɚɞɡɛŮ ɖ ɡˊɖɟŮůɑŬ ɛŬɠ ɜŬ ŬɜŰŬˊɞəɟɑɜŮŰŬɘ ˊɘɞ ɔɟɐɔɞɟŬ. ɇɏɚɞɠ, ůŰɖɜ 

Ůɘəɞɜɘəɐ ɛɖɢŬɜɐ ˊɞɡ ŮɑɜŬɘ ŮɔəŬŰŮůŰɖɛɏɜɖ ɖ ɡˊɖɟŮůɑŬ ɛŬɠ əɎɜŬɛŮ ŮɘůŬɔɤɔɐ 

Űɤɜ ɓɘɓɚɘɞɗɖəɩɜ Űɞɡ Slim framework
24

 ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ REST API 

əŬɘ Űɖɜ ɓɘɓɚɘɞɗɐəɖ Űɞɡ Slim-extras
25

 ɔɘŬ Űɖɜ ŮɘůŬɔɤɔɐ Basic Authentication 

ůŰɞ REST API. 

 

 

3.4.1 ɩɻʍɻʈʀʐʍʋʌʋʚʂʎʂ KeyRock Identity  Management  GE 
 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ KeyRock Identity Management GE ŭŮɜ ɢɟŮɘɎůŰɖəŮ ɖ 

ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ əɎˊɞɘŬɠ Ůɘəɞɜɘəɐ ɛɖɢŬɜɐɠ, əŬɗɩɠ Űɞ FIWARE ɛŬɠ ˊɟɞůűɏɟŮɘ ɏɜŬ 

ŭɖɛɧůɘɞ ůŰɘɔɛɘɧŰɡˊɞ Űɖɠ ɡˊɖɟŮůɑŬɠ ůŰɖɜ ŭɘŮɨɗɡɜůɖ https://account.lab.fiware.org/. 

ɆŰɖɜ ɡɚɞˊɞɑɖůɖ ɛŬɠ ɢɟɖůɘɛɞˊɞɘɐůŬɛŮ ɛɧɜɞ ɛɘŬ ɛɏɗɞŭɞ ˊɞɡ ˊŬɟɏɢŮɘ Űɞ REST API 

ɔɘŬ Űɖɜ ŰŬɡŰɞˊɞɑɖůɖ Űɤɜ ŮɔɔŮɔɟŬɛɛɏɜɤɜ ɢɟɖůŰɩɜ. ȷɡŰɐ ɖ ɛɏɗɞŭɞɠ ŮɑɜŬɘ ɖ POST 

/api/v1/tokens.json ɛŮ ˊŬɟŬɛɏŰɟɞɡɠ Űɞ email əŬɘ Űɞɜ əɤŭɘəɧ Űɞɡ ŮɔɔŮɔɟŬɛɛɏɜɞɡ 

ɢɟɐůŰɖ ůŰɞ FIWARE. ȹɖɚŬŭɐ Űɞ ŬɑŰɖɛŬ ˊɞɡ ůŰɏɚɜɞɡɛŮ ůŰɞɜ ŭɘŬəɞɛɘůŰɐ (server) 

Űɞɡ KeyRock Identity Management ŮɑɜŬɘ Űɖɠ ɛɞɟűɐɠ: 

POST /api/v1/tokens.json?email=XXX@emailservice.com&password=YYY  

 

ȼ ŬˊɎɜŰɖůɖ ˊɞɡ ɚŬɛɓɎɜɞɡɛŮ ůŮ ˊŮɟɑˊŰɤůɖ ŮˊɘŰɡɢɞɨɠ ŰŬɡŰɞˊɞɑɖůɖɠ ŮɑɜŬɘ Űɖɠ 

ɛɞɟűɐɠ: 

response:  status=200,  ǅƧÔÏËÅÎƨƙƨÃ1ʮ!ÑÚʪÅÚÈ5ʨÚʫ"Ä(ʦ+Ó ǆ 

 

ȰɢɞɜŰŬɠ ɚɎɓŮɘ Űɞ session token ɤɠ ŬˊɎɜŰɖůɖ ɝɏɟɞɡɛŮ ɧŰɘ ɞ ɢɟɐůŰɖɠ ɏɢŮɘ 

ŰŬɡŰɞˊɞɘɖɗŮɑ ɛɏůɤ Űɞɡ KeyRock IDM GE.  

                                                           
24

 http://www.slimframework.com/  
25

 https://github.com/codeguy/Slim-Extras  

https://account.lab.fiware.org/
http://www.slimframework.com/
https://github.com/codeguy/Slim-Extras


48 
 

 

3.4.2 ɩɻʍɻʈʀʐʍʋʌʋʚʂʎʂ Publish/Subscribe Context Broker GE  
 

ȼ ɡˊɞŭɞɛɐ Intellicloud ɛŬɠ ˊŬɟɏɢŮɘ ŮɔəŬŰŮůŰɖɛɏɜɖ ůŮ ɛɞɟűɐ ŬɜŮɜŮɟɔɞɨ 

ůŰɘɔɛɘɧŰɡˊɞɡ (snapshot) Űɖɜ ɡˊɖɟŮůɑŬ Context Broker GE ˊɟɞəŮɘɛɏɜɞɡ ɜŬ Űɖɜ 

ɢɟɖůɘɛɞˊɞɘɐůɞɡɛŮ ɛŮŰŬŰɟɏˊɞɜŰɎɠ Űɖɜ ůŮ ŮɘəɧɜŬ (image) əŬɘ ŭɑɜɞɜŰɎɠ Űɖɠ ɛɘŬ 

ŮɝɤŰŮɟɘəɐ ŭɘŮɨɗɡɜůɖ (floating IP 147.27.50.148). ɃɚɞəɚɖɟɩɜɞɜŰŬɠ ɧɚŬ ŰŬ 

ˊŬɟŬˊɎɜɤ ɖ ɡˊɖɟŮůɑŬ ɐŰŬɜ ŮɜŮɟɔɐ əŬɘ ɏŰɞɘɛɖ ɜŬ ŭŮɢŰŮɑ Űɘɠ əɚɐůŮɘɠ Ŭˊɧ Űɖɜ ɚɞɔɘəɐ 

Űɖɠ ŮűŬɟɛɞɔɐɠ.  

Ƀ Context Broker GE ɧˊɤɠ əŬɘ o KeyRock IDM GE ŭŮɜ ɢɟŮɘɎůŰɖəŮ əɎˊɞɘŬ Ůˊɘˊɚɏɞɜ 

ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ, ɩůŰŮ ɜŬ ŮɑɜŬɘ ɏŰɞɘɛɞɠ ɜŬ ŭŮɢɗŮɑ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ. 

ɃˊɞɘŬŭɐˊɞŰŮ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŰɞɜ Context Broker ɔɑɜŮŰŬɘ ɛɏůŬ 

Ŭˊɧ Űɖɜ ɚɞɔɘəɐ ůɡůŰɐɛŬŰɞɠ ɛŮ əɚɐůŮɘɠ API ɧŰŬɜ əŬɚŮůŰɞɨɜ ɛɏɗɞŭɞɘ ˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ ůɡɜŭɟɞɛɐ, ůɡɜŭɏɞɡɜ ŬɘůɗɖŰɐɟŮɠ ə.Ŭ. 

 

 

3.4.3 ɩɻʍɻʈʀʐʍʋʌʋʚʂʎʂ JSON Storage GE 
 

ȼ ɡˊɖɟŮůɑŬ JSON Storage GE ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɖɜ ɡˊɞŭɞɛɐ Ɂɏűɞɡɠ Intellicloud ůŮ 

ɛɞɟűɐ ŬɜŮɜŮɟɔoɨɠ ŮɘəɧɜŬɠ ( snapshot) ɧˊɤɠ əŬɘ ɞ Orion Context Broker. ȼ ɡˊɖɟŮůɑŬ 

ŮɑɜŬɘ ɏŰɞɘɛɖ ˊɟɞɠ ɢɟɐůɖ ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɛɘŬ ŮɘəɧɜŬ (image) əŬɘ ŭɑɜɞɜŰɎɠ Űɖɠ ɛɘŬ 

ŮɝɤŰŮɟɘəɐ ŭɘŮɨɗɡɜůɖ (floating IP 147.27.50.157:3000). 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ JSON Storage GE ŮɑɜŬɘ ŬɜŬɔəŬɑɞ ɜŬ ɔɑɜŮɘ ɛɘŬ Ŭɟɢɘəɐ 

ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ˊɟɘɜ ɝŮəɘɜɐůŮɘ ɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ I.I.M SE, ɩůŰŮ ɞ SE ɜŬ ŮɑɜŬɘ 

ˊɚɐɟɤɠ ɚŮɘŰɞɡɟɔɘəɧɠ ůŰɖɜ ŬˊɞɗɐəŮɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ ůŮ 

ˊɟɞɖɔɞɨɛŮɜɖ ɡˊɞŮɜɧŰɖŰŬ, ɞ JSON Storage GE ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ŭɖɛɘɞɡɟɔɑŬɠ 

ɢɟɖůŰɩɜ ɞɘ ɞˊɞɑɞɘ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬŰɖɟɞɨɜ Űɘɠ ŭɘəɏɠ Űɞɡɠ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ, ůɡɚɚɞɔɏɠ 

əŬɘ ŮɔɔɟŬűɏɠ. ȷɟɢɘəɎ, ŭɖɛɘɞɡɟɔɐůŬɛŮ ɏɜŬɜ ɢɟɐůŰɖ ɛŮ Űô ɧɜɞɛŬ ñ147.27.50.119ò, 

ɞˊɞɑɞɠ əɟŬŰɎŮɘ ɧɚŬ ŮəŮɑɜŬ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɞ ůŰɘɔɛɘɧŰɡˊɞ ůŰɖɜ IP 

ŭɘŮɨɗɡɜůɖ 147.27.50.119. ȹɖɚŬŭɐ, ɞɘ ˊɚɖɟɞűɞɟɑŮɠ Űɤɜ ɢɟɖůŰɩɜ, Űɤɜ ůɡɜŭŮŭŮɛɏɜɤɜ 

ŬɘůɗɖŰɐɟɤɜ əŬɘ Űɤɜ ůɡɜŭɟɞɛɩɜ ŬˊɞɗɖəŮɨɞɜŰŬɘ ůŮ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ əŬɘ ůɡɚɚɞɔɏɠ 

Űɞɡ ɢɟɐůŰɖ ñ147.27.50.119ò. ɆŰɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ɞɘ 

ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ əŬɘ ɞɘ ŬɜŰɑůŰɞɘɢŮɠ ůɡɚɚɞɔɏɠ ˊɞɡ ɢɟŮɘɎůŰɖəŮ ɜŬ ŭɖɛɘɞɡɟɔɖɗɞɨɜ. 

ȹɘŮɨɗɡɜůɖ ȷˊɞŰɏɚŮůɛŬ 

147.27.50.157:3000/users/147.27.50.119 ȹɖɛɘɞɡɟɔɑŬ ɢɟɐůŰɖ ɛŮ ɧɜɞɛŬ ñ147.27.50.119ò 
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ʃʾ˄ʰˁʰˌ мΦ ɮˊ˔ʽˁʺ ˉʰˊʰ˃ʶˍˊˇˉˇʾʹˋʹ ˍˇˎ JSON storage ˃ ʶ ˔ˊʺˋˍʹ ˍˇ ˋˍʽʴ˃ʽˈˍˎˉˇ 
147.27.50.119 

 

Ⱥˊɘˊɚɏɞɜ, ůŰɖɜ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɞɡ JSON Storage GE ˊɟɞůŰɏɗɖəŮ ɏɜŬɠ Ŭəɧɛɖ 

ɢɟɐůŰɖɠ ɞ ñpublic_userò,ɞ ɞˊɞɑɞɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛɑŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɖɜ 

ñPredefinedSensorsò əŬɘ ɛɘŬ ůɡɚɚɞɔɐ ñpredefinedSensorsò. ɆŰɖɜ ůɡɚɚɞɔɐ ŬɡŰɐ 

ɓɟɑůəɞɜŰŬɘ ɧɚŬ ŰŬ ůɢɐɛŬŰŬ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ˊɞɡ ɏɢɞɡɜ ˊɟɞůŰŮɗŮɑ Ŭˊɧ ɞˊɞɘɞɜŭɐˊɞŰŮ 

çŭɘŬɢŮɘɟɘůŰɐè, Ŭˊɧ ɞˊɞɘɞŭɐˊɞŰŮ çůŰɘɔɛɘɧŰɡˊɞè. ɆŰɖɜ ɞɡůɑŬ, ɡˊɎɟɢŮɘ ɛɘŬ əɞɘɜɐ 

ůɡɚɚɞɔɐ ŬɘůɗɖŰɐɟɤɜ ůŰɖɜ ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɞɘ ŭɘŬɢŮɘɟɘůŰɏɠ ɜŬ ˊɟɞůɗɏŰɞɡɜ 

əŬɘɜɞɨɟɘɞɡɠ, ɜŬ ŮɜɖɛŮɟɩɜɞɡɜ ɐŭɖ ɡˊɎɟɢɞɜŰŮɠ, ɜŬ ŬɜŬəŰɞɨɜ əɎˊɞɘɞɜ əŬɘ ɜŬ 

ŭɘŬɔɟɎűɞɡɜ əɎˊɞɘɞɜ. 

 

147.27.50.157:3000/users/147.27.50.119/dbs/Users 
ȹɖɛɘɞɡɟɔɑŬ ɓɎůɖɠ ɛŮ ɧɜɞɛŬ ñUsersò,ɔɘŬ Űɖɜ 

ŬˊɞɗɐəŮɡůɖ ˊɚɖɟɞűɞɟɑŬɠ Űɤɜ ɢɟɖůŰɩɜ. 

147.27.50.157:3000/users/147.27.50.119/dbs/Users/collecti

ons/users 

ȹɖɛɘɞɡɟɔɑŬ ůɡɚɚɞɔɐɠ ɛŮ ɧɜɞɛŬ ñusersò,ɔɘŬ Űɖɜ 

ŬˊɞɗɐəŮɡůɖ Űɤɜ ɢɟɖůŰɩɜ Űɞɡ ůŰɘɔɛɘɞŰɨˊɞɡ 

147.27.50.119 

147.27.50.157:3000/users/147.27.50.119/dbs/Users 

/collections/subscriptions 

ȹɖɛɘɞɡɟɔɑŬ ůɡɚɚɞɔɐɠ ɛŮ ɧɜɞɛŬ ñsubscriptionsò, 

ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɤɜ ůɡɜŭɟɞɛɩɜ Űɤɜ ɢɟɖůŰɩɜ 

Űɞɡ ůŰɘɔɛɘɧŰɡˊɞɡ 147.27.50.119 

147.27.50.157:3000/users/147.27.50.119/dbs/Permissions 

ȹɖɛɘɞɡɟɔɑŬ ɓɎůɖɠ ɛŮ ɧɜɞɛŬ ñPermissionsò,ɔɘŬ Űɖɜ 

ŬˊɞɗɐəŮɡůɖ ˊɚɖɟɞűɞɟɑŬɠ ůɢŮŰɘəɎ ɛŮ Űɘɠ ɎŭŮɘŮɠ 

ɢɟɖůŰɩɜ ˊɎɜɤ ůŮ ŬɘůɗɖŰɐɟŮɠ. 

147.27.50.157:3000/users/147.27.50.119/dbs/Subscription

Log 

ȹɖɛɘɞɡɟɔɑŬ ɓɎůɖɠ ɛŮ ɧɜɞɛŬ ñSubscriptionLogò,ɔɘŬ 

Űɖɜ ŬˊɞɗɐəŮɡůɖ ˊɚɖɟɞűɞɟɑŬɠ ůɢŮŰɘəɎ ɛŮ Űɞ 

ɘůŰɞɟɘəɧ Űɤɜ ůɡɜŭɟɞɛɩɜ Űɤɜ ɢɟɖůŰɩɜ. 

147.27.50.157:3000/users/147.27.50.119/dbs/ConnectedSe

nsors 

ȹɖɛɘɞɡɟɔɑŬ ɓɎůɖɠ ɛŮ ɧɜɞɛŬ 

ñConnectedSensorsò,ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ 

ˊɚɖɟɞűɞɟɑŬɠ ůɢŮŰɘəɎ ɛŮ Űɞɡɠ ůɡɜŭŮŭŮɛɏɜɞɡɠ 

ŬɘůɗɖŰɐɟŮɠ. 

147.27.50.157:3000/users/147.27.50.119/dbs/Log 

ȹɖɛɘɞɡɟɔɑŬ ɓɎůɖɠ ɛŮ ɧɜɞɛŬ ñLogò,ɔɘŬ Űɖɜ 

ŬˊɞɗɐəŮɡůɖ ˊɚɖɟɞűɞɟɑŬɠ ůɢŮŰɘəɎ ɛŮ Űɞ ɘůŰɞɟɘəɧ 

Űɤɜ ůɡɜŭŮŭŮɛɏɜɤɜ ŬɘůɗɖŰɐɟɤɜ. 

ȹɘŮɨɗɡɜůɖ ȷˊɞŰɏɚŮůɛŬ 

147.27.50.157:3000/users/public_user ȹɖɛɘɞɡɟɔɑŬ ɢɟɐůŰɖ ɛŮ ɧɜɞɛŬ ñpublic_userò 

147.27.50.157:3000/users/public_user/dbs/PredefinedSens

ors 

ȹɖɛɘɞɡɟɔɑŬ ɓɎůɖɠ ɛŮ ɧɜɞɛŬ 

ñPredefinedSensorsò,ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ 

ˊɚɖɟɞűɞɟɑŬɠ Űɤɜ ůɢɖɛɎŰɤɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ. 
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ʃʾ˄ʰˁʰˌ нΦ ɮˊ˔ʽˁʺ ˉʰˊʰ˃ʶˍˊˇˉˇʾʹˋʹ ˍˇˎ JSON storage ˃ ʶ ˔ˊʺˋˍʹ public_user 

 

ɆŮ ˊŮɟɑˊŰɤůɖ ɏɜŬɟɝɖɠ əŬɘɜɞɨɟɘɞɡ ůŰɘɔɛɘɧŰɡˊɞɡ Űɞɡ SE ůŮ ɛɘŬ ŭɘŬűɞɟŮŰɘəɐ 

ŭɘŮɨɗɡɜůɖ IP, ŰɧŰŮ ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɜ çŭɘŬɢŮɘɟɘůŰɐè ɜŬ ŮəŰŮɚɏůŮɘ Űɞ ŬɟɢŮɑɞ 

PHP dbs_initialization .php. Ɇô ŬɡŰɧ Űɞ ŬɟɢŮɑɞ ɔɑɜŮŰŬɘ ɖ ŬˊŬɟŬɑŰɖŰɖ 

ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ Űɞɡ JSON Storage GE ɛŮ ɢɟɐůŰɖ ŬɡŰɐ Űɖ űɞɟɎ Űɖɜ əŬɘɜɞɨɟɘŬ IP 

ŭɘŮɨɗɡɜůɖ Űɞɡ ůŰɘɔɛɘɧŰɡˊɞɡ, ɩůŰŮ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ 

Űɞ ůɨůŰɖɛŬ. 

 

 

 

3.5 ɭʇʋʌʋʚʂʎʂ ɬɻʑʐʋʌʋʚʂʎʂʏ ɯʍʙʎʐʂ 
 

Ʉɟɘɜ ŬɜŬűŮɟɗɞɨɛŮ ůŰɖɜ Ɉɚɞˊɞɑɖůɖ Űɖɠ ȿɞɔɘəɐɠ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ŮɑɜŬɘ Űɞ əɡɟɘɧŰŮɟɞ 

çɔɟŬɜɎɕɘè Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛŬɠ, ɏɜŬ ŰɛɐɛŬ ˊɞɡ ŮəŰŮɚŮɑŰŬɘ ůŮ əɎɗŮ əɚɐůɖ ɛŮɗɧŭɞɡ 

Űɞɡ API ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ Űɞ ůɨůŰɖɛŬ ɛŬɠ ŮɑɜŬɘ ɖ ɇŬɡŰɞˊɞɑɖůɖ ɉɟɐůŰɖ ɛɏůɤ Ůɜɧɠ 

Middleware ˊɞɡ ɛŬɠ ˊɟɞůűɏɟŮɘ Űɞ Slim framework. ɇɞ Middleware ŬɡŰɧ ɞɜɞɛɎɕŮŰŬɘ 

HttpBasicAuth.php əŬɘ ɛŬɠ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŰŬɡŰɞˊɞɑɖůɖ Űɞɡ ɢɟɐůŰɖ ůŮ əɎɗŮ əɚɐůɖ 

əɎˊɞɘŬɠ ɛŮɗɧŭɞɡ Űɞɡ API. ȾɎɗŮ űɞɟɎ ˊɞɡ ɔɑɜŮŰŬɘ əɚɐůɖ ɛɘŬɠ ɛŮɗɧŭɞɡ Űɞɡ API 

ɢɟŮɘɎɕŮŰŬɘ ɞ ɢɟɐůŰɖɠ ɜŬ ɛŬɠ ˊŬɟɏɢŮɘ Űɞ username əŬɘ Űɞ password ˊɞɡ ɏɢŮɘ ɤɠ 

ŮɔɔŮɔɟŬɛɛɏɜɞɠ ɢɟɐůŰɖɠ Űɞɡ FIWARE. ɇɞ username əŬɘ password əɤŭɘəɞˊɞɘɞɨɜŰŬɘ 

ůŰɖɜ ɛɞɟűɐ base64(username:password), ɩůŰŮ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ ɤɠ ŮˊɘəŮűŬɚɑŭŬ 

(header) ůŰɞ ŬɑŰɖɛŬ (request) Űɞɡ ɢɟɐůŰɖ. 

147.27.50.157:3000/users/public_user/dbs/PredefinedSens

ors/collections/predefinedSensors 

ȹɖɛɘɞɡɟɔɑŬ ůɡɚɚɞɔɐɠ ɛŮ ɧɜɞɛŬ 

ñpredefinedSensorsò,ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ 

ˊɚɖɟɞűɞɟɑŬɠ Űɤɜ ůɢɖɛɎŰɤɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ. 
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ɫʔʙʈɻ υωȢ ɚʍʔʅʐʀʆʐʋʉʅʆʙ Middleware 

ɄŬɟŬˊɎɜɤ ŭɘŬəɟɑɜŮŰŬɘ ɖ ɔŮɜɘəɐ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɖɠ ŮəŰɏɚŮůɖɠ Ůɜɧɠ ŬɘŰɐɛŬŰɞɠ ɛŮ 

ɢɟɐůɖ ŭɨɞ Middleware. ɇɞ ˊɟɩŰɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ŰŬɡŰɞˊɞɑɖůɖ əŬɘ Űɞ ŭŮɨŰŮɟɞ 

ɔɘŬ caching. ɆŰɖɜ ŭɘəɘɎ ɛŬɠ ɡˊɖɟŮůɑŬ ɢɟɖůɘɛɞˊɞɘɞɨɛŮ ɏɜŬ Middleware ɔɘŬ Űɖɜ 

ŰŬɡŰɞˊɞɑɖůɖ Űɤɜ ɢɟɖůŰɩɜ.  

Ƀ əɩŭɘəŬɠ Űɞɡ Middleware ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐůŬɛŮ ŬˊɞŰŮɚŮɑŰŬɘ əɡɟɑɤɠ Ŭˊɧ 3 

ůɡɜŬɟŰɐůŮɘɠ call, authenticate əŬɘ saveUser. ȷɟɢɘəɎ əŬɚŮɑŰŬɘ ɖ ůɡɜɎɟŰɖůɖ call ůŰɖɜ 

ɞˊɞɑŬ əŬɗɞɟɑɕɞɡɛŮ ɧŰɘ Ŭɜ ŬɘŰɖɗŮɑ ɖ ŭɘŮɨɗɡɜůɖ 147.27.50.119/api/ ŰɧŰŮ ŭŮɜ ɗŬ 

ɕɖŰŮɑŰŬɘ ŰŬɡŰɞˊɞɑɖůɖ Űɞɡ ɢɟɐůŰɖ. ȰˊŮɘŰŬ əŬɚŮɑŰŬɘ ɖ ůɡɜɎɟŰɖůɖ authenticate ɛɏůɤ 

Űɖɠ ɞˊɞɑŬ ɔɑɜŮŰŬɘ ɖ əɚɐůɖ ůŰɖɜ ɛɏɗɞŭɞ Űɞɡ KeyRock Identity Management GE  

https://account.lab.fiware.org/api/v1/tokens.json?email=123@gmail&password=123 

ɛŮ email əŬɘ password ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ɢɟɐůŰɖ. ɆɨɛűɤɜŬ ɛŮ Űɞ API Űɞɡ KeyRock ɖ 

əɚɐůɖ ŬɡŰɐɠ Űɖɠ ɛŮɗɧŭɞɡ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŰŬɡŰɞˊɞɑɖůɖ Űɞɡ ɢɟɐůŰɖ əŬɘ ŭɑɜŮɘ 

ɤɠ ŬˊɎɜŰɖůɖ ůŰɞɜ ɢɟɐůŰɖ ɏɜŬ session token əŬɘ ɏɜŬɜ əɤŭɘəɧ əŬŰɎůŰŬůɖɠ 200 ɃȾ. 

ȷűɞɨ ŰŬɡŰɞˊɞɘɖɗŮɑ ɞ ɢɟɐůŰɖɠ ŮɚɏɔɢɞɡɛŮ Ŭɜ ɏɢŮɘ ɐŭɖ ŬˊɞɗɖəŮɡɗŮɑ ůŰɖɜ ůɡɚɚɞɔɐ 

users Űɖɠ ɓɎůɖɠ Users Űɞɡ JSON Storage GE. ȷɜ ŮɑɜŬɘ ɐŭɖ ŬˊɞɗɖəŮɡɛɏɜɞɠ ŰɧŰŮ 

ŰŮɚŮɘɩɜŮɘ ɖ ŮəŰɏɚŮůɖ Űɞɡ Middleware əŬɘ ɖ ŮəŰɏɚŮůɖ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ɛŮŰŬŰɑɗŮŰŬɘ 

ůŰɖɜ ŮəŰɏɚŮůɖ Űɞɡ API. Aɜ ɞ ɢɟɐůŰɖɠ ŭŮɜ ŮɑɜŬɘ ŬˊɞɗɖəŮɡɛɏɜɞɠ ůŰɖɜ ůɡɚɚɞɔɐ users 

ŰɧŰŮ ɔɑɜŮŰŬɘ ˊɟɩŰŬ ɏɜŬɠ ɏɚŮɔɢɞɠ ɔɘŬ ɜŬ əŬɗɞɟɘůŰŮɑ Ŭɜ ɗŬ ɏɢŮɘ ŭɘəŬɘɩɛŬŰŬ 

çŭɘŬɢŮɘɟɘůŰɐè ɐ ɧɢɘ əŬɘ ůŰɖɜ ůɡɜɏɢŮɘŬ ŬˊɞɗɖəŮɨŮŰŬɘ ůŰɖɜ ůɡɚɚɞɔɐ. ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ 

ŰŮɚŮɘɩɜŮɘ ɖ ŮəŰɏɚŮůɖ Űɞɡ Middleware əŬɘ əŬɚŮɑŰŬɘ ɖ ůɡɜɎɟŰɖůɖ call ɔɘŬ Űɖɜ 

ŮəŰɏɚŮůɖ Űɞɡ əɡɟɑɤɠ API. 

https://account.lab.fiware.org/api/v1/tokens.json?email=123@gmail&password=123
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ɫʔʙʈɻ υϊȢ ɯʍʙʎʂ Authentication Middleware ɾʅɻ ʐʂʉ ʐɻʑʐʋʌʋʚʂʎʂ ʐʋʑ 

ʔʍʙʎʐʂ 

 

3.6 ɭʇʋʌʋʚʂʎʂ ɤʋɾʅʆʙʏ ɫʑʎʐʙʈɻʐʋʏ 
 

3.6.1 ɚʉʗʇʑʎʂ REST API 
 

ȼ ɡɚɞˊɞɑɖůɖ Űɖɠ ȿɞɔɘəɐɠ ɆɡůŰɐɛŬŰɞɠ Űɞɡ SE əŬɘ Űɞ ŰɛɐɛŬ ŬɡŰɧ ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ 

ŮɨɢɟɖůŰɞ əŬɘ Ůɡɟɨ Restful API, Űɞ ɞˊɞɑɞ ɛɏůŬ Ŭˊɧ əɚɐůŮɘɠ ɛŮɗɧŭɤɜ ŮˊɘŰŮɚŮɑ 

ůɡɔəŮəɟɘɛɏɜŮɠ ɚŮɘŰɞɡɟɔɑŮɠ. ũɘŬ Űɖɜ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɞɡ ˊɟɞůűŮɟɧɛŮɜɞɡ API, ɞɘ 

ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ ɗŬ ŭɘŬɘɟŮɗɞɨɜ ůŮ ˊɏɜŰŮ əŬŰɖɔɞɟɑŮɠ ɧˊɤɠ əɎɜŬɛŮ əŬɘ ůŰɖɜ ŬɜɎɚɡůɖ 

ŬˊŬɘŰɐůŮɤɜ. ȷɡŰɏɠ ɞɘ əŬŰɖɔɞɟɑŮɠ ˊɞɡ ˊɟɞůŭɘɞɟɑɕɞɡɜ ɛŮɗɧŭɞɡɠ Űɞɡ API ŮɑɜŬɘ Ŭ) 

ȹɘŬɢŮɑɟɘůɖ ȷɘůɗɖŰɐɟɤɜ, ɓ) ȹɘŬɢŮɑɟɘůɖ ɉɟɖůŰɩɜ, ɔ) ȹɘŬɢŮɑɟɘůɖ Ɇɡɜŭɟɞɛɩɜ, ŭ) 

ȹɘŬɢŮɑɟɘůɖ ȷŭŮɘɩɜ, Ů) ȹɘŬɢŮɑɟɘůɖ ȹŮŭɞɛɏɜɤɜ ȷɘůɗɖŰɐɟɤɜ. ɆŰɖɜ ůŰɐɚɖ ɉɟɐůŰɖɠ 

ŬɜŬɔɟɎűŮŰŬɘ ˊɞɘɞɠ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ ɏɢŮɘ Űɞ ŭɘəŬɑɤɛŬ əɚɐůɖɠ Űɖɠ ɛŮɗɧŭɞɡ. ȳŰŬɜ 

ŬɜŬɔɟɎűŮŰŬɘ ȾŬŰŬɜŬɚɤŰɐɠ, ůɖɛŬɑɜŮɘ ɧŰɘ əŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè əŬɘ ɞ çəŬŰŬɜŬɚɤŰɐɠè 

ɏɢɞɡɜ ŭɘəŬɑɤɛŬ əɚɐůɖɠ. ȷɜ ŬɜŬɔɟɎűŮŰŬɘ ȹɘŬɢŮɘɟɘůŰɐɠ, ŰɧŰŮ ɛɧɜɞɜ ŬɡŰɧɠ ɏɢŮɘ Űɞ 

ŭɘəŬɑɤɛŬ əɚɐůɖɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ çəŬŰŬɜŬɚɤŰɐɠè ŭŮɜ ɏɢŮɘ Űɞ ŭɘəŬɑɤɛŬ əɚɐůɖɠ 

ŰɧŰŮ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ NotAllowedException. 
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Ŭ) ȹɘŬɢŮɑɟɘůɖ ȷɘůɗɖŰɐɟɤɜ 

 

ɀɏɗɞŭɞɠ 
ȹɘŮɨɗɡɜůɖ 

(147.27.50.119/api) 

ȹŮŭɞɛɏɜŬ (JSON 

format)  
ȷˊɞŰɏɚŮůɛŬ ɉɟɐůŰɖɠ 

GET /sensors - 

ȷɜɎəŰɖůɖ ɧɚɤɜ Űɤɜ 

ůɢɖɛɎŰɤɜ Űɤɜ 

ŬɘůɗɖŰɐɟɤɜ. 

ȾŬŰŬɜŬɚɤŰɐɠ 

GET /sensors/{sensorId} - 

ȷɜɎəŰɖůɖ Űɞɡ 

ůɢɐɛŬŰɞɠ Űɞɡ 

ŬɘůɗɖŰɐɟŬ ɛŮ 

ŬɜŬɔɜɤɟɘůŰɘəɧ 

sensorId. 

ȾŬŰŬɜŬɚɤŰɐɠ 

POST /sensors 

{  

  "name": "Atmo", 

"attributes":[{"name"

:"temperature","type"

:"celsius"},{"name":"

pressure","type":"bar

"}]  

}  

ȹɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ɜɏɞɡ 

ůɢɐɛŬŰɞɠ ŬɘůɗɖŰɐɟŬ ɛŮ 

ɧɜɞɛŬ əŬɘ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ 

əŬɗɞɟɑůŰɖəŬɜ Ŭˊɧ Űɞɜ 

çŭɘŬɢŮɘɟɘůŰɐè. 

ȹɘŬɢŮɘɟɘůŰɐɠ 

PUT /sensors/{sensorId} 

{  

  "name": "Atmo2", 

"attributes":[{"name"

:"temperature","type"

:"kelvin"},{" name":"

humidity","type":"pe

rcentage"}] 

}  

ȷɜŬɜɏɤůɖ ůɢɐɛŬŰɞɠ 

Ůɜɧɠ ɐŭɖ ɡˊɎɟɢɞɜŰɞɠ 

ŬɘůɗɖŰɐɟŬ ɛŮ ɜɏɞ 

ɧɜɞɛŬ ɐ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ. 

ȹɘŬɢŮɘɟɘůŰɐɠ 

DELETE /sensors/{sensorId} - 

ȹɘŬɔɟŬűɐ ůɢɐɛŬŰɞɠ 

Ůɜɧɠ ɐŭɖ ɡˊɎɟɢɞɜŰɞɠ 

ŬɘůɗɖŰɐɟŬ. 

ȹɘŬɢŮɘɟɘůŰɐɠ 

GET /connected - 

ȷɜɎəŰɖůɖ ɧɚɤɜ Űɤɜ 

ůɡɜŭŮŭŮɛɏɜɤɜ 

ŬɘůɗɖŰɐɟɤɜ. 

 

 

ȾŬŰŬɜŬɚɤŰɐɠ 

GET 
/connected/{sensorI

d}  
- 

ȷɜɎəŰɖůɖ Űɞɡ 

ůɡɜŭŮŭŮɛɏɜɞɡ 

ŬɘůɗɖŰɐɟŬ ɛŮ 

ŬɜŬɔɜɤɟɘůŰɘəɧ 

sensorId. 

 

 

ȾŬŰŬɜŬɚɤŰɐɠ 

DELETE 
/connected/{sensorI

d} 
- 

ȹɘŬɔɟŬűɐ/ȷˊɞůɨɜŭŮůɖ 

Űɞɡ ŬɘůɗɖŰɐɟŬ ɛŮ 

ŬɜŬɔɜɤɟɘůŰɘəɧ 

sensorId. 

 

 

ȹɘŬɢŮɘɟɘůŰɐɠ 
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ʃʾ˄ʰˁʰˌ оΦ ɾʷʻˇʵˇʽ ˍˇˎ REST API ̱ ʹˌ ˁʰˍʹʴˇˊʾʰˌ ɲʽʰ˔ʶʾˊʽˋʹ ɮʽˋʻʹˍʺˊ˖˄ 

 

ɓ) ȹɘŬɢŮɑɟɘůɖ ɉɟɖůŰɩɜ 

GET /log/{sensorId} - 

ȷɜɎəŰɖůɖ Űɞɡ 

ɘůŰɞɟɘəɞɨ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɏɢŮɘ 

ůŰŮɑɚŮɘ ɞ ŬɘůɗɖŰɐɟŬɠ ɛŮ 

ŬɜŬɔɜɤɟɘůŰɘəɧ 

sensorId. 

 

 

ȹɘŬɢŮɘɟɘůŰɐɠ 

ɀɏɗɞŭɞɠ 
ȹɘŮɨɗɡɜůɖ 

(147.27.50.119/api) 

ȹŮŭɞɛɏɜŬ (JSON 

format)  
ȷˊɞŰɏɚŮůɛŬ ɉɟɐůŰɖɠ 

GET /users - 
ȷɜɎəŰɖůɖ ɧɚɤɜ Űɤɜ 

ɢɟɖůŰɩɜ. 
ȹɘŬɢŮɘɟɘůŰɐɠ 

GET /user/{userId} - 

ȷɜɎəŰɖůɖ Űɞɡ ɢɟɐůŰɖ 

ɛŮ ŬɜŬɔɜɤɟɘůŰɘəɧ 

userId. 

ȹɘŬɢŮɘɟɘůŰɐɠ 

DELETE /user/{userId} - 

ȹɘŬɔɟŬűɐ Űɞɡ ɢɟɐůŰɖ 

ɛŮ ŬɜŬɔɜɤɟɘůŰɘəɧ 

userId. 

ȹɘŬɢŮɘɟɘůŰɐɠ 

POST /user/admin 

{  

  "username": 

ñ123@emailservice.co

mò 

}  

ȺɝɞɡůɘɞŭɧŰɖůɖ Űɞɡ 

çəŬŰŬɜŬɚɤŰɐè ɛŮ Űɞ 

ůɡɔəŮəɟɘɛɏɜɞ 

username ɛŮ 

ŭɘəŬɘɩɛŬŰŬ 

çŭɘŬɢŮɘɟɘůŰɐè əŬɘ 

ŬɜŰɑůŰɞɘɢŬ ɞ 

çŭɘŬɢŮɘɟɘůŰɐɠè ɛŮŰɎ 

Űɖɜ əɚɐůɖ ɏɢŮɘ 

ŭɘəŬɘɩɛŬŰŬ 

çəŬŰŬɜŬɚɤŰɐè. 

ȹɘŬɢŮɘɟɘůŰɐɠ 

GET /users/authorized - 

ȷɜɎəŰɖůɖ ɧɚɤɜ Űɤɜ 

ŰŬɡŰɞˊɞɘɖɛɏɜɤɜ Ŭˊɧ 

Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè 

çəŬŰŬɜŬɚɤŰɩɜè. 

ȹɘŬɢŮɘɟɘůŰɐɠ 

GET /users/unauthorized - 

ȷɜɎəŰɖůɖ ɧɚɤɜ Űɤɜ 

ɛɖ ŰŬɡŰɞˊɞɘɖɛɏɜɤɜ 

Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè 

çəŬŰŬɜŬɚɤŰɩɜè. 

 

 

ȹɘŬɢŮɘɟɘůŰɐɠ 

POST /user/authorize 

{  

  "username": 

ñ123@emailservice.co

mò 

}  

ɇŬɡŰɞˊɞɑɖůɖ Űɞɡ 

çəŬŰŬɜŬɚɤŰɐè ɛŮ Űɞ 

ůɡɔəŮəɟɘɛɏɜɞ 

username Ŭˊɧ Űɞɜ 

çŭɘŬɢŮɘɟɘůŰɐè. 

 

 

ȹɘŬɢŮɘɟɘůŰɐɠ 
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ʃʾ˄ʰˁʰˌ пΦ ɾʷʻˇʵˇʽ ˍˇˎ REST API ̱ ʹˌ ˁʰˍʹʴˇˊʾʰˌ ɲʽʰ˔ʶʾˊʽˋʹ ʋˊʹˋˍ˗˄ 

 

ɔ) ȹɘŬɢŮɑɟɘůɖ Ɇɡɜŭɟɞɛɩɜ 

ɀɏɗɞŭɞ

ɠ 

ȹɘŮɨɗɡɜůɖ 

(147.27.50.119/api) 

ȹŮŭɞɛɏɜŬ (JSON 

format)  
ȷˊɞŰɏɚŮůɛŬ ɉɟɐůŰɖɠ 

GET /subscriptions - 

ȷɜɎəŰɖůɖ ɧɚɤɜ Űɤɜ 

ůɡɜŭɟɞɛɩɜ Űɤɜ 

ɢɟɖůŰɩɜ. 

ȹɘŬɢŮɘɟɘůŰɐɠ 

GET 
/subscriptions/{subs

criptionId} 
- 

ȷɜɎəŰɖůɖ Űɖɠ 

ůɡɜŭɟɞɛɐɠ ɢɟɐůŰɖ ɛŮ 

ŬɜŬɔɜɤɟɘůŰɘəɧ 

subscriptionId. 

ȹɘŬɢŮɘɟɘůŰɐɠ 

GET /subscription/log - 

ȷɜɎəŰɖůɖ Űɞɡ 

ɘůŰɞɟɘəɞɨ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ɧɚɤɜ Űɤɜ 

ŬɘůɗɖŰɐɟɤɜ ˊɞɡ ŮɑɢŮ 

ůɡɜŭɟɞɛɐ ɞ 

ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ 

ɢɟɐůŰɖɠ.  

ȾŬŰŬɜŬɚɤŰɐɠ 

DELET

E 

/subscriptions/{subs

criptionId 
- 

ȹɘŬɔɟŬűɐ Űɖɠ 

ůɡɜŭɟɞɛɐɠ ɢɟɐůŰɖ ɛŮ 

ŬɜŬɔɜɤɟɘůŰɘəɧ 

subscriptionId. 

ȹɘŬɢŮɘɟɘůŰɐɠ 

GET /subscription - 

ȷɜɎəŰɖůɖ Űɖɠ 

ůɡɜŭɟɞɛɐɠ Űɞɡ 

ŰŬɡŰɞˊɞɘɖɛɏɜɞɡ 

ɢɟɐůŰɖ. 

ȾŬŰŬɜŬɚɤŰɐɠ 

POST /subscription 

{  

"subAttributes":[{"nam

e":"a1","sensorid":"test

1"},{"n ame":"a2","sens

orid":"test1"}], 

"subType":"ONCHAN

GE", 

"condAttributes":[{"na

me":"a1","sensorid":"te

st1"}]  

}  

ȹɖɛɘɞɡɟɔɑŬ ɛɘŬɠ 

əŬɘɜɞɨɟɘŬɠ ůɡɜŭɟɞɛɐɠ 

Űɞɡ ŰŬɡŰɞˊɞɘɖɛɏɜɞɡ 

ɢɟɐůŰɖ.  

ȾŬŰŬɜŬɚɤŰɐɠ 

PUT /subscription 

{  

"subAttributes":[{"nam

e":"x-

axis","sensorid":"Kinec

t"},{"name":"y -

axis","sensorid":"Kinec

ȷɜŬɜɏɤůɖ Űɖɠ 

ɡˊɎɟɢɞɡůŬɠ 

ůɡɜŭɟɞɛɐɠ Űɞɡ 

ŰŬɡŰɞˊɞɘɖɛɏɜɞɡ 

ɢɟɐůŰɖ. 

 

 

 

ȾŬŰŬɜŬɚɤŰɐɠ 
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ʃʾ˄ʰˁʰˌ рΦ ɾʷʻˇʵˇʽ ˍˇˎ REST API ̱ ʹˌ ˁʰˍʹʴˇˊʾʰˌ ɲʽʰ˔ʶʾˊʽˋʹ ʅˎ˄ʵˊˇ˃˗˄ 

 

ŭ) ȹɘŬɢŮɑɟɘůɖ ȷŭŮɘɩɜ 

 

ʃʾ˄ʰˁʰˌ сΦ ɾʷʻˇʵˇʽ ˍˇˎ REST API ̱ ʹˌ ˁʰˍʹʴˇˊʾʰˌ ɲʽʰ˔ʶʾˊʽˋʹ ɮʵʶʽ˗˄ 

 

 

 

 

 

t"},{"name":"a1","sens

orid":"test1"}], 

  

"subType":"ONTIMEI

NTERVAL", 

"interval":5 

}  

DELET

E 
/subscription - 

ȹɘŬɔɟŬűɐ Űɖɠ 

ůɡɜŭɟɞɛɐɠ Űɞɡ 

ŰŬɡŰɞˊɞɘɖɛɏɜɞɡ 

ɢɟɐůŰɖ. 

 

 

ȾŬŰŬɜŬɚɤŰɐɠ 

ɀɏɗɞŭɞɠ 
ȹɘŮɨɗɡɜůɖ 

(147.27.50.119/api) 

ȹŮŭɞɛɏɜŬ (JSON 

format)  
ȷˊɞŰɏɚŮůɛŬ ɉɟɐůŰɖɠ 

GET 
/sensors/{sensorId}/

permission 
- 

ȷɜɎəŰɖůɖ Űɖɠ ɎŭŮɘŬɠ 

ɔɘŬ Űɞɜ ŬɘůɗɖŰɐɟŬ ɛŮ 

ŬɜŬɔɜɤɟɘůŰɘəɧ 

sensorId. 

ȾŬŰŬɜŬɚɤŰɐɠ 

POST 
/sensors/{sensorId}/

permission 

{  

"users":[ñ123@emailse

rvice.comò] 

}  

ȹɖɛɘɞɡɟɔɑŬ Űɖɠ ɎŭŮɘŬɠ 

ɔɘŬ Űɞɜ ŬɘůɗɖŰɐɟŬ ɛŮ 

ŬɜŬɔɜɤɟɘůŰɘəɧ 

sensorId. 

ȹɘŬɢŮɘɟɘůŰɐɠ 

PUT 
/sensors/{sensorId}/

permission 

{  

"users":[ñdem2@emails

ervice.comò] 

}  

ȷɜŬɜɏɤůɖ Űɖɠ ɎŭŮɘŬɠ 

ɔɘŬ Űɞɜ ŬɘůɗɖŰɐɟŬ ɛŮ 

ŬɜŬɔɜɤɟɘůŰɘəɧ 

sensorId. 

ȹɘŬɢŮɘɟɘůŰɐɠ 

DELETE 
/sensors/{sensorId}/

permission 
- 

ȹɘŬɔɟŬűɐ Űɖɠ ɎŭŮɘŬɠ 

ɔɘŬ Űɞɜ ŬɘůɗɖŰɐɟŬ ɛŮ 

ŬɜŬɔɜɤɟɘůŰɘəɧ 

sensorId. 

ȹɘŬɢŮɘɟɘůŰɐɠ 
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Ů) ȹɘŬɢŮɑɟɘůɖ ȹŮŭɞɛɏɜɤɜ ȷɘůɗɖŰɐɟɤɜ 

 

ʃʾ˄ʰˁʰˌ тΦ ɾʷʻˇʵˇʽ ˍˇˎ REST API ̱ ʹˌ ˁʰˍʹʴˇˊʾʰˌ ɲʽʰ˔ʶʾˊʽˋʹ ɲʶʵˇ˃ʷ˄˖˄ ɮʽˋʻʹˍʺˊ˖˄ 

 

3.6.2 ɭʇʋʌʋʚʂʎʂ ʈʀʃʝɿʖʉ 
 

Ƀ ŭɘŬɢɤɟɘůɛɧɠ ˊɞɡ ɏɔɘɜŮ ůŰɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ɡˊɞŮɜɧŰɖŰŬ ůɢŮŰɘəɎ ɛŮ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ 

Űɞɡ REST API, ɗŬ ɛŬɠ ɓɞɖɗɐůŮɘ ůŰɖɜ ŬɜɎɚɡůɖ Űɤɜ ɓɖɛɎŰɤɜ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŬɜ 

ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ əɎɗŮ ɛŮɗɧŭɞɡ ɝŮɢɤɟɘůŰɎ. 

 

Ŭ) ȹɘŬɢŮɑɟɘůɖ ȷɘůɗɖŰɐɟɤɜ 

¶ GET /sensors  

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè. 

ü  ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ GET ůŰɖɜ ŭɘŮɨɗɡɜůɖ 

http://147.27.50.157:3000/users/public_user/dbs/PredefinedSensors/collect

ions/predefinedSensors/records Űɞɡ JSON Storage GE, ɔɘŬ Űɖɜ ŬɜɎəŰɖůɖ 

ɧɚɤɜ Űɤɜ ŭɘŬɗɏůɘɛɤɜ ůɢɖɛɎŰɤɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ 

əɚɐůɖ ŬˊɞŰɨɢŮɘ ɔɘŬ ɞˊɞɘɞɜŭɐˊɞŰŮ ɚɧɔɞ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ  ůűɎɚɛŬ 

Űɨˊɞɡ CurlException. 

ü ɆŰɞ Űɏɚɞɠ ŮɛűŬɜɑɕŮɘ Űɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ əɚɐůɖɠ ůŰɞɜ ɢɟɐůŰɖ. 

¶ GET /sensors/{sensorId} 

ɀɏɗɞŭɞɠ 
ȹɘŮɨɗɡɜůɖ 

(147.27.50.119/api) 

ȹŮŭɞɛɏɜŬ (JSON 

format)  
ȷˊɞŰɏɚŮůɛŬ ɉɟɐůŰɖɠ 

GET /contextNotifications - 

ȷɜɎəŰɖůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞɡɠ 

ŬɘůɗɖŰɐɟŮɠ ˊɞɡ ɏɢŮɘ 

əɎɜŮɘ ůɡɜŭɟɞɛɐ ɞ 

ɢɟɐůŰɖɠ. 

ȾŬŰŬɜŬɚɤŰɐɠ 

POST /event 

{"id": "Atmo",  

"attributes":[{"name":"t

emperature","type":"Cel

sius","value":"23"},{"na

me":"humidity","type":"

percentage","value":"70

"}]  

}  

ȹɖɛɘɞɡɟɔɑŬ ɔŮɔɞɜɧŰɞɠ 

əŬɘ ˊɟɞɩɗɖůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ Űɞɡ 

ŬɘůɗɖŰɐɟŬ ůŰɖɜ 

ɡˊɖɟŮůɑŬ. 

ȹɘŬɢŮɘɟɘůŰɐɠ 
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ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ɡˊɎɟɢŮɘ ɞ ŬɘůɗɖŰɐɟŬɠ ɛŮ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ Űɞ sensorId 

ůŰɖ ŭɘŮɨɗɡɜůɖ http://147.27.50.157:3000/users/public_user/dbs/ 

PredefinedSensors/collections/predefinedSensors/finds. ȷɜ ɡˊɎɟɢŮɘ 

ŮɛűŬɜɑɕŮɘ Űɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ əɚɐůɖɠ ůŰɞɜ ɢɟɐůŰɖ, Ŭɚɚɘɩɠ Űɞ ůɨůŰɖɛŬ 

çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. 

¶ POST /sensors 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ȰɚŮɔɢɞɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɚŬɛɓɎɜŮɘ ɞ SE ɛɏůɤ Űɞɡ POST, ɩůŰŮ ɜŬ 

ŮɑɜŬɘ ůŮ ɛɞɟűɐ JSON əŬɘ Ůˊɘˊɚɏɞɜ ɜŬ ŮɑɜŬɘ ůŰɖɜ ɛɞɟűɐ ˊɞɡ ɏɢɞɡɛŮ 

əŬɗɞɟɑůŮɘ. ɇŬ ŭŮŭɞɛɏɜŬ ůŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ ɛɏɗɞŭɞ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ Űɖɠ 

ɛɞɟűɐɠ: 

{ 

"name" :"Atmo",    

"attributes":[{"name":"temperature","type":"celsius"},{"name":"p

ressure","type":"bar"}]  

} 

ȹɑɜɞɡɛŮ ŭɖɚŬŭɐ Űɞ ɧɜɞɛŬ Űɞɡ ŬɘůɗɖŰɐɟŬ əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Ŭˊɧ ŰŬ     

ɞˊɞɑŬ ˊŬɑɟɜɞɡɛŮ ɛŮŰɟɐůŮɘɠ. Ⱥˊɑůɖɠ ŮɚɏɔɢŮŰŬɘ Ŭɜ ŰŬ ɞɜɧɛŬŰŬ Űɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ŮɑɜŬɘ ɛɞɜŬŭɘəɎ, ɩůŰŮ ɜŬ ŬˊɞűŮɡɢɗŮɑ əɎˊɞɘɞ ɚɎɗɞɠ ůŮ 

ˊɘɗŬɜɐ ůɡɜŭɟɞɛɐ Ůɜɧɠ ŰɏŰɞɘɞɡ ɢŬɟŬəŰɖɟɘůŰɘəɞɨ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŰŬ 

ŭŮŭɞɛɏɜŬ ŭŮɜ ŮɑɜŬɘ ůŮ ůɢɐɛŬ JSON Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ 

Űɨˊɞɡ JsonException əŬɘ Ŭɜ ŭŮɜ ŮɑɜŬɘ ůŰɖɜ ˊŬɟŬˊɎɜɤ ɛɞɟűɐ ɐ ŰŬ 

ɞɜɧɛŬŰŬ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ŭŮɜ ŮɑɜŬɘ ɛɞɜŬŭɘəɎ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ 

Űɨˊɞɡ DataFormatException. 

ü ȷˊɧ Űɞ ůɨůŰɖɛŬ ŭɑɜŮŰŬɘ ŬɡŰɧɛŬŰŬ ɏɜŬ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ (id) ɔɘŬ 

Űɞɜ ůɡɔəŮəɟɘɛɏɜɞ ŬɘůɗɖŰɐɟŬ, ɩůŰŮ ɜŬ ɛˊɞɟɞɨɛŮ ɜŬ ɏɢɞɡɛŮ ˊɞɚɚɞɨɠ 

ŬɘůɗɖŰɐɟŮɠ Űɞɡ ɑŭɘɞɡ Űɨˊɞɡ ˊ.ɢ Atmo ŬɚɚɎ ɗŬ ɏɢɞɡɜ ŭɘŬűɞɟŮŰɘəɧ 

ŬɜŬɔɜɤɟɘůŰɘəɧ ˊ.ɢ Atmo1 

ü  ɆŰɖ ůɡɜɏɢŮɘŬ ɔɑɜŮŰŬɘ əɚɐůɖ ůŰɖ ŭɘŮɨɗɡɜůɖ 

http://147.27.50.157:3000/users/public_user/dbs/PredefinedSensors/collect

ions/predefinedSensors/records ɛŮ ɛɏɗɞŭɞ POST Űɞɡ JSON Storage GE 

əŬɘ ŭŮŭɞɛɏɜŬ ŬɡŰɎ ˊɞɡ ɛŬɠ ŮɑɢŮ ůŰŮɑɚŮɘ ɞ ɢɟɐůŰɖɠ, ɩůŰŮ ɜŬ ˊɟɞůŰŮɗŮɑ Űɞ 

ůɢɐɛŬ Űɞɡ ŬɘůɗɖŰɐɟŬ ůŰɖɜ ůɡɚɚɞɔɐ predefinedSensors. ɆŮ ˊŮɟɑˊŰɤůɖ 

ɞˊɞɘɞɡŭɐˊɞŰŮ ůűɎɚɛŬŰɞɠ ůŰɖɜ əɚɐůɖ Űɖɠ ɛŮɗɧŭɞɡ Űɞɡ JSON Storage GE 

Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ CurlException. ɆŮ ˊŮɟɑˊŰɤůɖ 

ŮˊɘŰɡɢɑŬɠ Űɞ ůɨůŰɖɛŬ ŬˊŬɜŰɎ ɛŮ ɛɐɜɡɛŬ { "response":"The sensor added 

successfully" }. 

 

 

¶ PUT /sensors/{sensorId} 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 
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ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ŬɘůɗɖŰɐɟŬɠ ɛŮ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ sensorId, ɡˊɎɟɢŮɘ 

ůŰɖɜ ůɡɚɚɞɔɐ predefinedSensors. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ ŰɧŰŮ Űɞ ůɨůŰɖɛŬ 

çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. ȷɜ ɡˊɎɟɢŮɘ ˊɟɞɢɤɟɎɛŮ 

ůŰɞ ŮˊɧɛŮɜɞ ɓɐɛŬ. 

ü ȷɜ ɞ ŬɘůɗɖŰɐɟŬɠ ɛŮ ŬɜŬɔɜɤɟɘůŰɘəɧ sensorId ŮɑɜŬɘ ůɡɜŭŮŭŮɛɏɜɞɠ, ŰɧŰŮ Űɞ 

ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ NotAllowedException. ɆŮ 

ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ŮɑɜŬɘ ůɡɜŭŮŭŮɛɏɜɞɠ ŰɧŰŮ ŮɚɏɔɢŮɘ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɏɢŮɘ 

ɚɎɓŮɘ Ŭˊɧ Űɞɜ ɢɟɐůŰɖ. ȷɜ ŭŮɜ ŮɑɜŬɘ ůŮ ɛɞɟűɐ JSON ɐ ŭŮɜ ŮɑɜŬɘ ůŰɖɜ 

ɛɞɟűɐ ˊɞɡ ɏɢɞɡɛŮ əŬɗɞɟɑůŮɘ ŰɧŰŮ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ JsonException 

əŬɘ DataFormatException ŬɜŰɑůŰɞɘɢŬ. ɇŬ ŭŮŭɞɛɏɜŬ Űɞɡ ɢɟɐůŰɖ ˊɟɏˊŮɘ ɜŬ 

ŮɑɜŬɘ Űɖɠ ɛɞɟűɐɠ: 

{ 

"name": "Atmo",    

"attributes":[{"name":"temperature","type":"celsius"},{"name":"p

ressure","type":"bar"}]  

} 

ü ȷɜ ŰŬ ŭŮŭɞɛɏɜŬ ŮɑɜŬɘ ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ ŰɧŰŮ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŬɜŬɜɏɤůɖ Űɞɡ ůɢɐɛŬŰɞɠ Űɞɡ ŬɘůɗɖŰɐɟŬ ůŰɖɜ ůɡɚɚɞɔɐ 

predefinedSensors Űɞɡ JSON storage GE əŬɘ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè { 

"response":"The sensor updated successfully" }. 

 

¶ DELETE  /sensors/{sensorId} 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ŬɘůɗɖŰɐɟŬɠ ɛŮ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ sensorId, ɡˊɎɟɢŮɘ 

ůŰɖɜ ůɡɚɚɞɔɐ predefinedSensors. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ ŰɧŰŮ Űɞ ůɨůŰɖɛŬ 

çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. ȷɜ ɡˊɎɟɢŮɘ ˊɟɞɢɤɟɎɛŮ 

ůŰɞ ŮˊɧɛŮɜɞ ɓɐɛŬ. 

ü ȷɜ ɞ ŬɘůɗɖŰɐɟŬɠ ɛŮ ŬɜŬɔɜɤɟɘůŰɘəɧ sensorId ŮɑɜŬɘ ůɡɜŭŮŭŮɛɏɜɞɠ, ŰɧŰŮ Űɞ 

ůɨůŰɖɛŬ ŭɘŬɔɟɎűŮɘ Űɞɜ ůɡɜŭŮŭŮɛɏɜɞ ŬɘůɗɖŰɐɟŬ Ŭˊɧ Űɖɜ ůɡɚɚɞɔɐ 

connectedSensors əŬɘ ɏˊŮɘŰŬ Űɞɜ ŭɘŬɔɟɎűŮɘ əŬɘ Ŭˊɧ Űɖɜ ůɡɚɚɞɔɐ 

predefinedSensors. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭɘŬɔɟŬűɞɨɜ ɢɤɟɑɠ ůűɎɚɛŬ Űɞ 

ůɨůŰɖɛŬ çŬˊŬɜŰɎè { "response":"Sensor has been deleted successfully" }, 

Ŭɚɚɘɩɠ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ CurlException. 

 

¶  GET /connected/{sensorId} 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ŬɘůɗɖŰɐɟŬɠ ɛŮ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ sensorId, ɡˊɎɟɢŮɘ 

ůŰɖɜ ůɡɚɚɞɔɐ connectedSensors. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ ŰɧŰŮ Űɞ ůɨůŰɖɛŬ 

çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. ȷɜ ɡˊɎɟɢŮɘ ŰɧŰŮ 

ŮɛűŬɜɑɕŮŰŬɘ ɞ ůɡɔəŮəɟɘɛɏɜɞɠ ŬɘůɗɖŰɐɟŬɠ ůŰɞɜ ɢɟɐůŰɖ. 
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¶ GET /connected 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè. 

ü ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɖ ůɡɚɚɞɔɐ connectedSensors əŬɘ Űɞ 

ŬˊɞŰɏɚŮůɛŬ Űɖɠ əɚɐůɖɠ ŮɛűŬɜɑɕŮŰŬɘ ůŰɞɜ ɢɟɐůŰɖ. ɆŮ ˊŮɟɑˊŰɤůɖ 

ůűɎɚɛŬŰɞɠ əɎŰŬ Űɖɜ əɚɐůɖ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ 

CurlException. 

 

¶ DELETE /connected/{sensorId} 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ŬɘůɗɖŰɐɟŬɠ ɛŮ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ sensorId, ɡˊɎɟɢŮɘ 

ůŰɖɜ ůɡɚɚɞɔɐ connectedSensors. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ ŰɧŰŮ Űɞ ůɨůŰɖɛŬ 

çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. ȷɜ ɡˊɎɟɢŮɘ ˊɟɞɢɤɟɎɛŮ 

ůŰɞ ŮˊɧɛŮɜɞ ɓɐɛŬ. 

ü ȴůŰŮɟŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɞɜ JSON Storage GE ɔɘŬ Űɖɜ 

ŭɘŬɔɟŬűɐ Űɞɡ Ŭˊɧ Űɖɜ ůɡɚɚɞɔɐ connectedSensors. ɆŮ ˊŮɟɑˊŰɤůɖ 

ůűɎɚɛŬŰɞɠ Űɖɠ əɚɐůɖɠ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ 

CurlException. 

ü ɆŰɖ ůɡɜɏɢŮɘŬ, ŭɘŬɔɟɎűŮŰŬɘ ɖ ɞɜŰɧŰɖŰŬ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ŬɘůɗɖŰɐɟŬ Ŭˊɧ 

Űɞɜ Context Broker GE ɛŮ əɚɐůɖ ůŰɖɜ ŭɘŮɨɗɡɜůɖ  

http://147.27.50.148:1026/NGSI10/contextEntities/{id} ɛŮ id Űɞɜ 

ŬɘůɗɖŰɐɟŬ ˊɞɡ ɗɏɚɞɡɛŮ ɜŬ ŭɘŬɔɟɎɣɞɡɛŮ. ȷɜ ɖ ŭɘŬɔɟŬűɐ ɏɔɘɜŮ ɛŮ ŮˊɘŰɡɢɑŬ 

ŰɧŰŮ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ {"response":"The connected sensor deleted 

successfully"}. ɆŮ ˊŮɟɑˊŰɤůɖ ůűɎɚɛŬŰɞɠ ůŰɖɜ əɚɐůɖ Űɞɡ Context Broker 

GE Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ CurlException. 

 

¶ GET /sensors/{sensorId}/log 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ŬɘůɗɖŰɐɟŬɠ ɛŮ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ sensorId, ɡˊɎɟɢŮɘ 

ůŰɖɜ ůɡɚɚɞɔɐ connectedSensors. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ ŰɧŰŮ Űɞ ůɨůŰɖɛŬ 

çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. ȷɜ ɡˊɎɟɢŮɘ ˊɟɞɢɤɟɎɛŮ 

ůŰɞ ŮˊɧɛŮɜɞ ɓɐɛŬ. 

ü ɆŰɖ ůɡɜɏɢŮɘŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɞɜ JSON Storage GE ůŰɖɜ ɓɎůɖ 

Log əŬɘ ůɡɚɚɞɔɐ Űɞ id Űɞɡ ŬɘůɗɖŰɐɟŬ, ɩůŰŮ ɜŬ ŬɜŬəŰɖɗɞɨɜ ŰŬ ŭŮŭɞɛɏɜŬ 

Űɞɡ ˊɞɡ ŮɑɜŬɘ ŬˊɞɗɖəŮɡɛɏɜŬ ŮəŮɑ. ɆŰɖ ůɡɜɏɢŮɘŬ ŰŬ ŭŮŭɞɛɏɜŬ ŮɛűŬɜɑɕɞɜŰŬɘ 

ůŰɞɜ ɢɟɐůŰɖ. ɆŮ ˊŮɟɑˊŰɤůɖ ůűɎɚɛŬŰɞɠ əŬŰɎ Űɖɜ əɚɐůɖ Űɞ ůɨůŰɖɛŬ 

çŬˊŬɜŰɎè  ɛŮ ůűɎɚɛŬ Űɨˊɞɡ Curl Exception.  

 

ɓ) ȹɘŬɢŮɑɟɘůɖ ɉɟɖůŰɩɜ 

 

¶ GET /users 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 
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ü ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɞɜ JSON Storage GȺ ůŰɖ ůɡɚɚɞɔɐ users Űɖɠ 

ɓɎůɖɠ Users, ɩůŰŮ ɜŬ ŮɛűŬɜɑůŮɘ Űɞ ůɨůŰɖɛŬ ɤɠ ŬˊɞŰɏɚŮůɛŬ ůŰɞɜ ɢɟɐůŰɖ 

ɧɚɞɡɠ Űɞɡɠ ɢɟɐůŰŮɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ůŰɘɔɛɘɧŰɡˊɞɡ. ɆŮ ˊŮɟɑˊŰɤůɖ 

ůűɎɚɛŬŰɞɠ əŬŰɎ Űɖɜ əɚɐůɖ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè  ɛŮ ůűɎɚɛŬ Űɨˊɞɡ Curl 

Exception. 

 

¶ GET /user/{userId} 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ɛŮ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ userId, ɡˊɎɟɢŮɘ ůŰɖɜ 

ůɡɚɚɞɔɐ users. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ ŰɧŰŮ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ 

Űɨˊɞɡ NotFoundException. ȷɜ ɡˊɎɟɢŮɘ ŰɧŰŮ Űɞɜ ŮɛűŬɜɑɕŮɘ ůŰɞɜ ɢɟɐůŰɖ 

ɤɠ çŬˊɎɜŰɖůɖè. 

 

¶ POST /user/admin 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůŰɏɚɜŮɘ ɞ ɢɟɐůŰɖɠ ɛŮ Űɖɜ əɚɐůɖ Űɖɠ ɛŮɗɧŭɞɡ 

POST ŮɑɜŬɘ ůŮ ɛɞɟűɐ JSON əŬɘ ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ. ɇŬ ŭŮŭɞɛɏɜŬ Űɞɡ ɢɟɐůŰɖ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ Űɖɠ ɛɞɟűɐɠ: 

{ 

" username": " 123@gmail.com" 

} 

ȳˊɞɡ Űɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ username ˊɟɞůŭɘɞɟɑɕŮɘ Űɞɜ ɢɟɐůŰɖ ɞ ɞˊɞɑɞɠ ɗŬ 

ɚɎɓŮɘ ŰŬ ŭɘəŬɘɩɛŬŰŬ çŭɘŬɢŮɘɟɘůŰɐè. 

ü ȰɚŮɔɢɞɠ Ŭɜ Űɞ username ˊɞɡ ŭɑɜŮɘ ɞ ɢɟɐůŰɖɠ ɡˊɎɟɢŮɘ ůŰɖɜ ůɡɚɚɞɔɐ users 

ɛɏůɤ ɛɘŬɠ əɚɐůɖɠ ůŰɞ JSON Storage GE. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ ɢɟɐůŰɖɠ ɛŮ 

username ŬɡŰɧ ˊɞɡ ɛŬɠ ɏŭɤůŮ ɞ ɢɟɐůŰɖɠ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ 

ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɓɟŮɗŮɑ ɢɟɐůŰɖɠ ɛŮ 

ŬɡŰɧ Űɞ username ŰɧŰŮ ŮɚɏɔɢŮŰŬɘ Ŭɜ ŮɑɜŬɘ çŭɘŬɢŮɘɟɘůŰɐɠè ɐ 

ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè çəŬŰŬɜŬɚɤŰɐɠè. ȷɜ ŮɑɜŬɘ 

çŭɘŬɢŮɘɟɘůŰɐɠè Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ 

InvalidTypeException. Ⱥɜ ůɡɜŮɢŮɑŬ, ɛŮ ŭɘŬŭɞɢɘəɏɠ əɚɐůŮɘɠ ůŰɖɜ ůɡɚɚɞɔɐ 

users Űɞɡ JSON Storage GE, ŬɚɚɎɕɤ ŰŬ ŭɘəŬɘɩɛŬŰŬ Űɞɡ çŭɘŬɢŮɘɟɘůŰɐè ɛŮ 

Űɞɜ çəŬŰŬɜŬɚɤŰɐè ɛŮ Űɞ ŬɜŰɑůŰɞɘɢɞ username əŬɘ ŮɛűŬɜɑɕŮŰŬɘ ůŰɞɜ 

ɢɟɐůŰɖ Űɞ ɛɐɜɡɛŬ {" response":"The change of administrator completed 

successfully"}. 

 

¶ GET /users/unauthorized 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɞɜ JSON Storage GȺ ůŰɖ ůɡɚɚɞɔɐ users Űɖɠ 

ɓɎůɖɠ Users, ɩůŰŮ ɜŬ ŮɛűŬɜɑůŮɘ Űɞ ůɨůŰɖɛŬ ɤɠ ŬˊɞŰɏɚŮůɛŬ ůŰɞɜ ɢɟɐůŰɖ 

ɧɚɞɡɠ Űɞɡɠ ɢɟɐůŰŮɠ ˊɞɡ ɏɢɞɡɜ Űɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ authorized Űɖɜ Űɘɛɐ 
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false. ɆŮ ˊŮɟɑˊŰɤůɖ ůűɎɚɛŬŰɞɠ əŬŰɎ Űɖɜ əɚɐůɖ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè  ɛŮ 

ůűɎɚɛŬ Űɨˊɞɡ Curl Exception. 

 

¶ GET /users/authorized 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɞɜ JSON Storage GȺ ůŰɖ ůɡɚɚɞɔɐ users Űɖɠ 

ɓɎůɖɠ Users, ɩůŰŮ ɜŬ ŮɛűŬɜɑůŮɘ Űɞ ůɨůŰɖɛŬ ɤɠ ŬˊɞŰɏɚŮůɛŬ ůŰɞɜ ɢɟɐůŰɖ 

ɧɚɞɡɠ Űɞɡɠ ɢɟɐůŰŮɠ ˊɞɡ ɏɢɞɡɜ Űɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ authorized Űɖɜ Űɘɛɐ 

true. ɆŮ ˊŮɟɑˊŰɤůɖ ůűɎɚɛŬŰɞɠ əŬŰɎ Űɖɜ əɚɐůɖ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè  ɛŮ 

ůűɎɚɛŬ Űɨˊɞɡ Curl Exception. 

 

¶ POST /user/authorize 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůŰɏɚɜŮɘ ɞ ɢɟɐůŰɖɠ ɛŮ Űɖɜ əɚɐůɖ Űɖɠ ɛŮɗɧŭɞɡ 

POST ŮɑɜŬɘ ůŮ ɛɞɟűɐ JSON əŬɘ ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ. ɇŬ ŭŮŭɞɛɏɜŬ Űɞɡ ɢɟɐůŰɖ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ Űɖɠ ɛɞɟűɐɠ: 

{ 

" username": " 123@gmail.com" 

} 

ȳˊɞɡ Űɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ username ˊɟɞůŭɘɞɟɑɕŮɘ Űɞɜ çəŬŰŬɜŬɚɤŰɐè ɞ 

ɞˊɞɑɞɠ ɗŬ ŰŬɡŰɞˊɞɘɖɗŮɑ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè. 

ü ȰɚŮɔɢɞɠ Ŭɜ Űɞ username ˊɞɡ ŭɑɜŮɘ ɞ ɢɟɐůŰɖɠ ɡˊɎɟɢŮɘ ůŰɖɜ ůɡɚɚɞɔɐ users 

ɛɏůɤ ɛɘŬɠ əɚɐůɖɠ ůŰɞ JSON Storage GE. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ ɢɟɐůŰɖɠ ɛŮ 

username ŬɡŰɧ ˊɞɡ ɛŬɠ ɏŭɤůŮ ɞ ɢɟɐůŰɖɠ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ 

ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɓɟŮɗŮɑ ɢɟɐůŰɖɠ ɛŮ 

ŬɡŰɧ Űɞ email ŰɧŰŮ ŮɚɏɔɢŮŰŬɘ Ŭɜ ŮɑɜŬɘ çŭɘŬɢŮɘɟɘůŰɐɠè ɐ ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ 

Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè çəŬŰŬɜŬɚɤŰɐɠè. ȷɜ ŮɑɜŬɘ ŮɑŰŮ çŭɘŬɢŮɘɟɘůŰɐɠè ŮɑŰŮ 

ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ çəŬŰŬɜŬɚɤŰɐɠè, Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ 

NotAllowedException. Ⱥɜ ůɡɜŮɢŮɑŬ, ɛŮ ŭɘŬŭɞɢɘəɏɠ əɚɐůŮɘɠ ůŰɖɜ ůɡɚɚɞɔɐ 

users Űɞɡ JSON Storage GE, ŰŬɡŰɞˊɞɘŮɑŰŬɘ ɞ çəŬŰŬɜŬɚɤŰɐɠè ɛŮ Űɞ 

ŬɜŰɑůŰɞɘɢɞ username əŬɘ ŮɛűŬɜɑɕŮŰŬɘ ůŰɞɜ ɢɟɐůŰɖ Űɞ ɛɐɜɡɛŬ 

{"response":"User has been authorized"}. 

 

¶ DELETE  /user/{userId} 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ɛŮ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ userId, ɡˊɎɟɢŮɘ ůŰɖɜ 

ůɡɚɚɞɔɐ users. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ ŰɧŰŮ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ 

Űɨˊɞɡ NotFoundException. ȷɜ ɡˊɎɟɢŮɘ ŰɧŰŮ ŮɚɏɔɢŮŰŬɘ Ŭɜ ŮɑɜŬɘ 

çəŬŰŬɜŬɚɤŰɐɠè ɐ çŭɘŬɢŮɘɟɘůŰɐɠè. ȷɜ ŮɑɜŬɘ çŭɘŬɢŮɘɟɘůŰɐɠè, ŮɛűŬɜɑɕŮŰŬɘ 

ůűɎɚɛŬ Űɨˊɞɡ NotAllowedException. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŮɑɜŬɘ 

çəŬŰŬɜŬɚɤŰɐɠè, ŰɧŰŮ ɛŮ ŭɨɞ əɚɐůŮɘɠ ůŰɞɜ JSON Storage GE ŭɘŬɔɟɎűŮŰŬɘ 

ɞ ɢɟɐůŰɖɠ Ŭˊɧ Űɖɜ ůɡɚɚɞɔɐ users əŬɘ ɏˊŮɘŰŬ ŭɘŬɔɟɎűŮŰŬɘ Űɞ ɘůŰɞɟɘəɧ Űɤɜ 
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ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɘɠ ůɡɜŭɟɞɛɏɠ ˊɞɡ ɏɢŮɘ əɎɜŮɘ ɞ ɢɟɐůŰɖɠ Ŭˊɧ Űɖ ɓɎůɖ 

SubscriptionLog. ɇɏɚɞɠ, ŮɛűŬɜɑɕŮŰŬɘ ůŰɞɜ ɢɟɐůŰɖ Űɞ ɛɐɜɡɛŬ { 

"response":"The user has been deleted successfully" }. 

 

ɔ) ȹɘŬɢŮɑɟɘůɖ Ɇɡɜŭɟɞɛɩɜ 

 

¶ GET /subscriptions 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɞɜ JSON Storage GȺ ůŰɖ ůɡɚɚɞɔɐ 

subscriptions Űɖɠ ɓɎůɖɠ Users, ɩůŰŮ ɜŬ ŮɛűŬɜɑůŮɘ Űɞ ůɨůŰɖɛŬ ɤɠ 

ŬˊɞŰɏɚŮůɛŬ ůŰɞɜ ɢɟɐůŰɖ ɧɚŮɠ Űɘɠ ůɡɜŭɟɞɛɏɠ ˊɞɡ ɏɢɞɡɜ ɔɑɜŮɘ. ɆŮ 

ˊŮɟɑˊŰɤůɖ ůűɎɚɛŬŰɞɠ əŬŰɎ Űɖɜ əɚɐůɖ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè  ɛŮ ůűɎɚɛŬ 

Űɨˊɞɡ Curl Exception. 

 

¶ GET /subscriptions/{subscriptionId} 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ɖ ůɡɜŭɟɞɛɐ ɛŮ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ subscriptionId, 

ɡˊɎɟɢŮɘ ůŰɖɜ ůɡɚɚɞɔɐ subscriptions Űɞɡ JSON Storage GE. ȷɜ ŭŮɜ 

ɡˊɎɟɢŮɘ ŰɧŰŮ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ 

NotFoundException. ȷɜ ɡˊɎɟɢŮɘ ŰɧŰŮ ŮɛűŬɜɑɕŮŰŬɘ ɤɠ ŬˊɎɜŰɖůɖ ůŰɞɜ 

ɢɟɐůŰɖ. ɆŮ ˊŮɟɑˊŰɤůɖ ůűɎɚɛŬŰɞɠ əŬŰɎ Űɖɜ əɚɐůɖ ůŰɞɜ JSON Storage GE 

Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè  ɛŮ ůűɎɚɛŬ Űɨˊɞɡ Curl Exception. 

 

¶ GET /subscription/log 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè. 

ü ɀɏůɤ Űɖɠ ůɡɜɎɟŰɖůɖɠ getUserInfo(), ˊŬɑɟɜɞɡɛŮ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ɢɟɐůŰɖ 

ɧˊɤɠ Űɞ ɛɞɜŬŭɘəɧ Űɞɡ ŬɜŬɔɜɤɟɘůŰɘəɧ userId. ɆŰɖ ůɡɜɏɢŮɘŬ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɞɜ JSON Storage GE ůŰɖ ůɡɚɚɞɔɐ Űɞɡ ɢɟɐůŰɖ 

ɛŮ ŬɜŬɔɜɤɟɘůŰɘəɧ Űɞ userId Űɖɠ ɓɎůɖɠ SubscriptionLog. ɇɏɚɞɠ, 

ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɞɜ ɢɟɐůŰɖ Űɞ ɘůŰɞɟɘəɧ ɧɚɤɜ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ 

ŬɘůɗɖŰɐɟɤɜ ˊɞɡ ɏɢŮɘ ɐ ŮɑɢŮ ůŰɞ ˊŬɟŮɚɗɧɜ ůɡɜŭɟɞɛɐ. 

 

¶ DELETE  /subscriptions/{subscriptionId}  

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ɖ ůɡɜŭɟɞɛɐ ɛŮ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ subscriptionId, 

ɡˊɎɟɢŮɘ ůŰɖɜ ůɡɚɚɞɔɐ subscriptions Űɞɡ JSON Storage GE. ȷɜ ŭŮɜ 

ɡˊɎɟɢŮɘ ŰɧŰŮ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ 
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NotFoundException. ȷɜ ɡˊɎɟɢŮɘ ŰɧŰŮ ůɡɜŮɢɑɕŮŰŬɘ ɖ ŮəŰɏɚŮůɖ ůŰɞ ŮˊɧɛŮɜɞ 

ɓɐɛŬ. 

ü ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɞɜ JSON Storage GE ɛŮ ůəɞˊɧ Űɖɜ ŭɘŬɔɟŬűɐ 

Űɖɠ ůɡɜŭɟɞɛɐɠ Ŭˊɧ Űɖɜ ůɡɚɚɞɔɐ subscriptions. ɆŰɖ ůɡɜɏɢŮɘŬ, 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɖɜ ŭɘŮɨɗɡɜůɖ 

http://147.27.50.148:1026/NGSI10/unsubscribeContext Űɞɡ Context 

Broker GE ɩůŰŮ ɜŬ ŭɘŬɔɟŬűŮɑ ɖ ůɡɜŭɟɞɛɐ Űɞɡ ɢɟɐůŰɖ əŬɘ ɜŬ ɛɖɜ 

ůŰɏɚɜɞɜŰŬɘ ˊɚɏɞɜ ŮɜɖɛŮɟɩůŮɘɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ůɡɔəŮəɟɘɛɏɜɖ 

ůɡɜŭɟɞɛɐ. 

  

¶ GET /subscription 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè. 

ü ȷɟɢɘəɎ ŬɜŬəŰɎɛŮ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ŰŬɡŰɞˊɞɘɖɛɏɜɞɡ ɢɟɐůŰɖ ɛŮ Űɖɜ ɓɞɐɗŮɘŬ 

Űɖɠ ɛɜɐɛɖɠ cache əŬɘ ŮɚɏɔɢɞɡɛŮ Ŭɜ ɞ ɢɟɐůŰɖɠ ɏɢŮɘ ɐŭɖ ůɡɜŭɟɞɛɐ ůŰɞ 

ůɨůŰɖɛŬ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ɏɢŮɘ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ 

Űɨˊɞɡ NotFoundException. ȷɜ ɧɛɤɠ ɞ ɢɟɐůŰɖɠ ɏɢŮɘ ůɡɜŭɟɞɛɐ ŰɧŰŮ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɞɜ JSON Storage GE ůŰɖ ůɡɚɚɞɔɐ 

subscriptions ɩůŰŮ ɜŬ ŬɜŬəŰɐůɞɡɛŮ əŬɘ ɜŬ ŮɛűŬɜɑůɞɡɛŮ ŰŬ ůŰɞɘɢŮɑŬ 

ůɡɜŭɟɞɛɐɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɢɟɐůŰɖ. ɆŮ ˊŮɟɑˊŰɤůɖ ůűɎɚɛŬŰɞɠ əŬŰɎ 

Űɖɜ əɚɐůɖ ůŰɞɜ JSON Storage GE Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè  ɛŮ ůűɎɚɛŬ 

Űɨɞ́ɡ Curl Exception. 

 

¶ POST /subscription 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůŰɏɚɜŮɘ ɞ ɢɟɐůŰɖɠ ɛŮ Űɖɜ əɚɐůɖ Űɖɠ ɛŮɗɧŭɞɡ 

POST ŮɑɜŬɘ ůŮ ɛɞɟűɐ JSON əŬɘ ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ. ɇŬ ŭŮŭɞɛɏɜŬ Űɞɡ ɢɟɐůŰɖ ɧŰŬɜ ɗɏɚŮɘ ɜŬ əɎɜŮɘ ůɡɜŭɟɞɛɐ ŮɑɜŬɘ 

ŭɨɞ Ůɘŭɩɜ, ŬɜŬɚɧɔɤɠ ɛŮ Űɞɜ Űɨˊɞ Űɖɠ ůɡɜŭɟɞɛɐɠ ˊɞɡ ɗɏɚŮɘ ɜŬ əɎɜŮɘ. ȷɜ 

ɗɏɚŮɘ ɜŬ ŭɏɢŮŰŬɘ ŭŮŭɞɛɏɜŬ Ŭˊɧ ŬɘůɗɖŰɐɟŮɠ ɧŰŬɜ ŬɚɚɎɕŮɘ ɖ Űɘɛɐ 

əɎˊɞɘɞɡ/əɎˊɞɘɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɞɨ/əɩɜ ŬɡŰɩɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ, ŰɧŰŮ Űɞ 

ɢŬɟŬəŰɖɟɘůŰɘəɧ (property) subType Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ůŰɏɚɜŮɘ ɞ ɢɟɐůŰɖɠ 

ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ONCHANGE. ɇɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ (attribute), Űɞɡ 

ŬɘůɗɖŰɐɟŬ ˊɞɡ ɗɏɚɞɡɛŮ ɜŬ ŬɚɚɎɕŮɘ əŬɗɞɟɑɕŮŰŬɘ ůŰɞ condAttributes. ɆŰɞ 

condAttributes ɛˊɞɟɞɨɜ ɜŬ ɛˊɞɡɜ ˊŬɟŬˊɎɜɤ Ŭˊɧ ɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ 

ɧŰŬɜ ŬɚɚɎɕŮɘ ɏɜŬ Ŭˊɧ ŬɡŰɎ ŰɧŰŮ ŮɜɖɛŮɟɩɜŮŰŬɘ ɞ ɢɟɐůŰɖɠ. ũɘŬ 

subType=ONCHANGE, ɖ ɛɞɟűɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ ɢɟɐůŰɖ ˊɟɏˊŮɘ ɜŬ 

ŮɑɜŬɘ: 

{ 

"subAttributes":[{"name":"a1","sensorid":"test1"},{"name":"a2","

sensorid":"test1"}],  

  "subType":"ONCHANGE",  

  "condAttributes":[{"name":"a1","sensorid":"test1"}]  

http://147.27.50.148:1026/NGSI10/unsubscribeContext
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} 

ȷɜŰɘɗɏŰɤɠ, Ŭɜ ɞ ɢɟɐůŰɖɠ ŮˊɘɗɡɛŮɑ ɜŬ ŮɜɖɛŮɟɩɜŮŰŬɘ ŬɜɎ ɏɜŬ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ ˊɞɡ əŬɗɞɟɑɕŮɘ ŬɡŰɧɠ ŰɧŰŮ ˊɟɏˊŮɘ ɜŬ əŬɗɞɟɑůŮɘ Űɞ 

ɢŬɟŬəŰɖɟɘůŰɘəɧ (property) subType ɛŮ ONTIMEINTERVAL. Ɇô ŬɡŰɐ Űɖɜ 

ˊŮɟɑˊŰɤůɖ ŬɟəŮɑ ɜŬ əŬɗɞɟɑůŮɘ ɏɜŬ ŬəɧɛŬ ɢŬɟŬəŰɖɟɘůŰɘəɧ (property) 

interval. ɇɞ interval ŮɑɜŬɘ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ůŮ ŭŮɡŰŮɟɧɚŮˊŰŬ ɛŮŰɎ Űɤɜ 

ˊɏɟŬɠ Űɤɜ ɞˊɞɑɤɜ ɞ ɢɟɐůŰɖɠ ŭɏɢŮŰŬɘ ŮɜɖɛŮɟɩůŮɘɠ Ŭˊɧ Űɞɜ Context Broker 

GE ɔɘŬ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ˊɞɡ ɏɢŮɘ əɎɜŮɘ ůɡɜŭɟɞɛɐ. ũɘŬ 

subType=ONTIMEINTERVAL, ɖ ɛɞɟűɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ ɢɟɐůŰɖ 

ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ: 

{ 

"subAttributes":[{"name":"a1","sensorid":"test1"},{"name":"a2","

sensorid":"test1"}],  

  "subType":" ONTIMEINTERVAL ",  

  " interval":" 3"  

} 

ü ɆŰɖ ůɡɜɏɢŮɘŬ, Ŭűɞɨ ɓŮɓŬɘɤɗɞɨɛŮ ɧŰɘ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɛŬɠ ˊŬɟɏɢŮɘ ɞ 

ɢɟɐůŰɖɠ ŮɑɜŬɘ ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ ˊɞɡ ɏɢɞɡɛŮ ɗɏůŮɘ, ɔɑɜŮŰŬɘ 

ɏɚŮɔɢɞɠ ɧůɤɜ ŬűɞɟɎ Űɘɠ ɎŭŮɘŮɠ ˊɞɡ ɏɢŮɘ əŬɗɞɟɑůŮɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè. ȷɜ 

ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ əɎˊɞɘɞɠ ŬɘůɗɖŰɐɟŬɠ ˊɞɡ ɗɏɚŮɘ ɜŬ əɎɜŮɘ ůɡɜŭɟɞɛɐ ɞ 

ɢɟɐůŰɖɠ ŭŮɜ ɏɢŮɘ əŬɗɞɟɘůŰŮɑ ɜŬ ɏɢŮɘ ɎŭŮɘŬ ůɡɜŭɟɞɛɐɠ ɞ ůɡɔəŮəɟɘɛɏɜɞɠ 

ɢɟɐůŰɖɠ ŰɧŰŮ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ 

SubscribeException. ȷɜ ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɐůŮɘ ůɡɜŭɟɞɛɐ ŰɧŰŮ 

ůɡɜŮɢɑɕŮŰŬɘ ɖ ŮəŰɏɚŮůɖ ůŰɞ ŮˊɧɛŮɜɞ ɓɐɛŬ. 

ü ɆŰɞ ŮˊɧɛŮɜɞ ɓɐɛŬ ŭɘŬɛɞɟűɩɜɞɜŰŬɘ əŬŰɎɚɚɖɚŬ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ ɢɟɐůŰɖ 

ɩůŰŮ ɜŬ ɔɑɜŮɘ ɖ əɚɐůɖ ůŰɞɜ Context Broker GE ɔɘŬ Űɖɜ ŬɑŰɖůɖ ůɡɜŭɟɞɛɐɠ 

ůŰɖɜ ŭɘŮɨɗɡɜůɖ http://147.27.50.148:1026/NGSI10/subscribeContext. 

ü ȷűɞɨ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɛŮ ŮˊɘŰɡɢɑŬ ɖ əɚɐůɖ ůŰɞɜ Context Broker, ɏˊŮɘŰŬ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɞɜ JSON Storage GE ůŰɖɜ ůɡɚɚɞɔɐ 

subscriptions, ɩůŰŮ ɜŬ ŬˊɞɗɖəŮɡɗŮɑ ɖ ůɡɜŭɟɞɛɐ ˊɞɡ ɛɧɚɘɠ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ. 

  

¶ DELETE  /subscription 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè. 

ü ɀɏůɤ Űɖɠ ůɡɜɎɟŰɖůɖɠ getUserInfo(), ˊŬɑɟɜɞɡɛŮ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ɢɟɐůŰɖ 

ɧˊɤɠ Űɞ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ ůɡɜŭɟɞɛɐɠ subId. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ 

ɏɢŮɘ ůɡɜŭɟɞɛɐ (subId=NULL) Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ 

NotFoundException  ȷɜ ɡˊɎɟɢŮɘ ŰɧŰŮ ůɡɜŮɢɑɕŮŰŬɘ ɖ ŮəŰɏɚŮůɖ ůŰɞ ŮˊɧɛŮɜɞ 

ɓɐɛŬ. 

ü ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɞɜ JSON Storage GE ɛŮ ůəɞˊɧ Űɖɜ ŭɘŬɔɟŬűɐ 

Űɖɠ ůɡɜŭɟɞɛɐɠ Ŭˊɧ Űɖɜ ůɡɚɚɞɔɐ subscriptions. ɆŰɖ ůɡɜɏɢŮɘŬ, 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɖɜ ŭɘŮɨɗɡɜůɖ 

http://147.27.50.148:1026/NGSI10/unsubscribeContext Űɞɡ Context 

Broker GE ɩůŰŮ ɜŬ ŭɘŬɔɟŬűŮɑ ɖ ůɡɜŭɟɞɛɐ Űɞɡ ɢɟɐůŰɖ əŬɘ ɜŬ ɛɖɜ 

http://147.27.50.148:1026/NGSI10/subscribeContext
http://147.27.50.148:1026/NGSI10/unsubscribeContext
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ůŰɏɚɜɞɜŰŬɘ ˊɚɏɞɜ ŮɜɖɛŮɟɩůŮɘɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ůɡɔəŮəɟɘɛɏɜɖ 

ůɡɜŭɟɞɛɐ. 

 

¶ PUT /subscription 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè. 

ü ɀɏůɤ Űɖɠ ůɡɜɎɟŰɖůɖɠ getUserInfo(), ˊŬɑɟɜɞɡɛŮ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ɢɟɐůŰɖ 

ɧˊɤɠ Űɞ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ ůɡɜŭɟɞɛɐɠ subId. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ 

ɏɢŮɘ ůɡɜŭɟɞɛɐ (subId=NULL) Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ ůűɎɚɛŬ Űɨˊɞɡ 

NotFoundException  ȷɜ ɡˊɎɟɢŮɘ ŰɧŰŮ ůɡɜŮɢɑɕŮŰŬɘ ɖ ŮəŰɏɚŮůɖ ůŰɞ ŮˊɧɛŮɜɞ 

ɓɐɛŬ. 

ü ȰɚŮɔɢɞɠ Ŭɜ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůŰɏɚɜŮɘ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ůŮ ɛɞɟűɐ JSON əŬɘ 

ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɇŬ ŭŮŭɞɛɏɜŬ Űɞɡ ɢɟɐůŰɖ 

ɧŰŬɜ ɗɏɚŮɘ ɜŬ ŬɜŬɜŮɩůŮɘ Űɖɜ ůɡɜŭɟɞɛɐ Űɞɡ ŮɑɜŬɘ ŭɨɞ Ůɘŭɩɜ, ŬɜŬɚɧɔɤɠ ɛŮ 

Űɞɜ Űɨˊɞ Űɖɠ ůɡɜŭɟɞɛɐɠ ˊɞɡ ɗɏɚŮɘ ɜŬ əɎɜŮɘ. ȷɜ ɗɏɚŮɘ ɜŬ ŭɏɢŮŰŬɘ ŭŮŭɞɛɏɜŬ 

Ŭˊɧ ŬɘůɗɖŰɐɟŮɠ ɧŰŬɜ ŬɚɚɎɕŮɘ ɖ Űɘɛɐ əɎˊɞɘɞɡ/əɎˊɞɘɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɞɨ/əɩɜ ŬɡŰɩɜ Űɤɜ ŬɘůɗɖŰɐɟɤɜ, ŰɧŰŮ Űɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ 

(property) subType Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ůŰɏɚɜŮɘ ɞ ɢɟɐůŰɖɠ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 

ONCHANGE. ɇɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ (attribute), Űɞɡ ŬɘůɗɖŰɐɟŬ ˊɞɡ ɗɏɚɞɡɛŮ 

ɜŬ ŬɚɚɎɕŮɘ əŬɗɞɟɑɕŮŰŬɘ ůŰɞ condAttributes. ɆŰɞ condAttributes ɛˊɞɟɞɨɜ 

ɜŬ ɛˊɞɡɜ ˊŬɟŬˊɎɜɤ Ŭˊɧ ɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ ɧŰŬɜ ŬɚɚɎɕŮɘ ɏɜŬ Ŭˊɧ 

ŬɡŰɎ ŰɧŰŮ ŮɜɖɛŮɟɩɜŮŰŬɘ ɞ ɢɟɐůŰɖɠ. ũɘŬ subType=ONCHANGE, ɖ ɛɞɟűɐ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ ɢɟɐůŰɖ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ: 

{ 

  "subType":"ONCHANGE",  

  "condAttributes":[{"name":"a1","sensorid":"test1"}]  

} 

ȷɜŰɘɗɏŰɤɠ, Ŭɜ ɞ ɢɟɐůŰɖɠ ŮˊɘɗɡɛŮɑ ɜŬ ŮɜɖɛŮɟɩɜŮŰŬɘ ŬɜɎ ɏɜŬ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ ˊɞɡ əŬɗɞɟɑɕŮɘ ŬɡŰɧɠ ŰɧŰŮ ˊɟɏˊŮɘ ɜŬ əŬɗɞɟɑůŮɘ Űɞ 

ɢŬɟŬəŰɖɟɘůŰɘəɧ (property) subType ɛŮ ONTIMEINTERVAL. Ɇô ŬɡŰɐ Űɖɜ 

ˊŮɟɑˊŰɤůɖ ŬɟəŮɑ ɜŬ əŬɗɞɟɑůŮɘ ɏɜŬ ŬəɧɛŬ ɢŬɟŬəŰɖɟɘůŰɘəɧ (property) 

interval. ɇɞ interval ŮɑɜŬɘ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ůŮ ŭŮɡŰŮɟɧɚŮˊŰŬ ɛŮŰɎ Űɤɜ 

ˊɏɟŬɠ Űɤɜ ɞˊɞɑɤɜ ɞ ɢɟɐůŰɖɠ ŭɏɢŮŰŬɘ ŮɜɖɛŮɟɩůŮɘɠ Ŭˊɧ Űɞɜ Context Broker 

GE ɔɘŬ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ˊɞɡ ɏɢŮɘ əɎɜŮɘ ůɡɜŭɟɞɛɐ. ũɘŬ 

subType=ONTIMEINTERVAL, ɖ ɛɞɟűɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ ɢɟɐůŰɖ 

ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ: 

{ 

  " subType":" ONTIMEINTERVAL ",  

  " interval ":"3"  

} 

ɇŬ ŭŮŭɞɛɏɜŬ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ůŰŬ ɞˊɞɑŬ əɎɜŮɘ ůɡɜŭɟɞɛɐ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ 

ŬɜŬɜŮɤɗɞɨɜ ɛɏůɤ Űɖɠ əɚɐůɖɠ ŬɡŰɐɠ Űɖɠ ɛŮɗɧŭɞɡ əŬɗɩɠ, ɞ Context 

Broker GE ŭŮɜ ɛŬɠ ˊɟɞůűɏɟŮɘ ŬɡŰɐ Űɖ ŭɡɜŬŰɧŰɖŰŬ. ɀˊɞɟŮɑɠ ɛɧɜɞ ɜŬ 

ŬɜŬɜŮɩůŮɘɠ Űɞɜ Űɨˊɞ Űɖɠ ůɡɜŭɟɞɛɐɠ. 
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ü ɆŰɞ ŮˊɧɛŮɜɞ ɓɐɛŬ ŭɘŬɛɞɟűɩɜɞɜŰŬɘ əŬŰɎɚɚɖɚŬ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ ɢɟɐůŰɖ 

ɩůŰŮ ɜŬ ɔɑɜŮɘ ɖ əɚɐůɖ ůŰɞɜ Context Broker GE ɔɘŬ Űɖɜ ŬɑŰɖůɖ ŬɜŬɜɏɤůɖɠ 

Űɖɠ ɐŭɖ ɡˊɎɟɢɞɡůŬɠ ůɡɜŭɟɞɛɐɠ ůŰɖɜ ŭɘŮɨɗɡɜůɖ 

http://147.27.50.148:1026/NGSI10/subscribeContext. 

ü ȷűɞɨ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɛŮ ŮˊɘŰɡɢɑŬ ɖ əɚɐůɖ ůŰɞɜ Context Broker, ɏˊŮɘŰŬ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɚɐůɖ ůŰɞɜ JSON Storage GE ůŰɖɜ ůɡɚɚɞɔɐ 

subscriptions, ɩůŰŮ ɜŬ ŬɜŬɜŮɤɗŮɑ ɖ ɐŭɖ ɡˊɎɟɢɞɡůŬ ůɡɜŭɟɞɛɐ. 

 

ŭ) ȹɘŬɢŮɑɟɘůɖ ȷŭŮɘɩɜ 

¶ POST /sensors/{sensorId}/permissions 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ o çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ŬɘůɗɖŰɐɟŬɠ ɛŮ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ sensorId ɡˊɎɟɢŮɘ 

ůŰɖɜ ůɡɚɚɞɔɐ predefinedSensors Űɞɡ JSON Storage GE. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ 

ŮɛűŬɜɑɕŮŰŬɘ ůŰɞɜ ɢɟɐůŰɖ ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. ɆŰɖ 

ůɡɜɏɢŮɘŬ ŮɚɏɔɢŮŰŬɘ Ŭɜ ɞ ůɡɔəŮəɟɘɛɏɜɞɠ ŬɘůɗɖŰɐɟŬɠ ɏɢŮɘ ɐŭɖ ɎŭŮɘŬ ɔɘŬ 

əɎˊɞɘɞɡɠ ɢɟɐůŰŮɠ. ȷɜ ɡˊɎɟɢŮɘ ŬˊɞɗɖəŮɡɛɏɜɖ ɎŭŮɘŬ ŰɧŰŮ ŮɛűŬɜɑɕŮŰŬɘ ůŰɞɜ 

ɢɟɐůŰɖ PermissionException ɔɘŬŰɑ ɖ ɎŭŮɘŬ əɎɗŮ ŬɘůɗɖŰɐɟŬ ɛˊɞɟŮɑ ɜŬ 

ŮɑɜŬɘ ɛɑŬ ŮɔɔɟŬűɐ ůŰɞɜ JSON Storage GE. ɆŮ ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ 

ůɡɜŮɢɑɕŮŰŬɘ ɖ ŮəŰɏɚŮůɖ ůŰɞ ŮˊɧɛŮɜɞ ɓɐɛŬ. 

ü ȰɚŮɔɢɞɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŭɑɜŮɘ ɞ ɢɟɐůŰɖɠ ɛɏůɤ Űɖɠ ɛŮɗɧŭɞɡ, ɩůŰŮ ɜŬ 

ŮɑɜŬɘ ůŮ ɛɞɟűɐ JSON əŬɘ ɜŬ ŮɑɜŬɘ ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ. ɇŬ 

ŭŮŭɞɛɏɜŬ Űɞɡ ɢɟɐůŰɖ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ Űɖɠ ɛɞɟűɐɠ: 

 

 

{ 

  " users":[" 123@gmail.com"," kdmortal @gmail.com"]  

} 

ɆŰɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ (property) Űɞɡ JSON users ŭɑɜɞɜŰŬɘ ɧɚŬ ŰŬ usernames 

Űɤɜ ɢɟɖůŰɩɜ, ůŰɞɡɠ ɞˊɞɑɞɡɠ ŮˊɘŰɟɏˊŮɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè ɜŬ əɎɜɞɡɜ 

ůɡɜŭɟɞɛɐ ɔɘŬ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ ŬɘůɗɖŰɐɟŬ ɛŮ ŬɜŬɔɜɤɟɘůŰɘəɧ sensorId. 

ü ȰɚŮɔɢɞɠ Ŭɜ ŰŬ usernames Űɤɜ ɢɟɖůŰɩɜ ˊɞɡ ŭɧɗɖəŬɜ ŮɑɜŬɘ ɧɜŰɤɠ ɢɟɐůŰŮɠ 

Űɖɠ ŮűŬɟɛɞɔɐɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ŮɑɜŬɘ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ 

ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. 

ü ɆŰɖ ůɡɜɏɢŮɘŬ, ŬˊɞɗɖəŮɨŮŰŬɘ ɖ ɎŭŮɘŬ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ŬɘůɗɖŰɐɟŬ ůŰɖɜ 

ɓɎůɖ Permissions əŬɘ ůɡɚɚɞɔɐ Űɞ ŬɜŬɔɜɤɟɘůŰɘəɧ Űɞɡ ŬɘůɗɖŰɐɟŬ sensorId 

Űɞɡ JSON Storage GE. 

 

¶ GET /sensors/{sensorId}/permissions 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ Ŭˊɧ Űoɜ çŭɘŬɢŮɘɟɘůŰɐè. 

http://147.27.50.148:1026/NGSI10/subscribeContext
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ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ŬɘůɗɖŰɐɟŬɠ ɛŮ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ sensorId ɡˊɎɟɢŮɘ 

ůŰɖɜ ůɡɚɚɞɔɐ predefinedSensors Űɞɡ JSON Storage GE. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ 

ŮɛűŬɜɑɕŮŰŬɘ ůŰɞɜ ɢɟɐůŰɖ ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. ɆŰɖ 

ůɡɜɏɢŮɘŬ ŮɚɏɔɢŮŰŬɘ Ŭɜ ɞ ůɡɔəŮəɟɘɛɏɜɞɠ ŬɘůɗɖŰɐɟŬɠ ɏɢŮɘ ɐŭɖ ɎŭŮɘŬ ɔɘŬ 

əɎˊɞɘɞɡɠ ɢɟɐůŰŮɠ. ȷɜ ɡˊɎɟɢŮɘ ŬˊɞɗɖəŮɡɛɏɜɖ ɎŭŮɘŬ ŰɧŰŮ ŮɛűŬɜɑɕɞɜŰŬɘ 

ůŰɞɜ ɢɟɐůŰɖ ɧɚɞɘ ɞɘ ɢɟɐůŰŮɠ, ɞɘ ɞˊɞɑɞɘ ɛˊɞɟɞɨɜ ɜŬ əɎɜɞɡɜ ůɡɜŭɟɞɛɐ 

ůŰɞɜ ůɡɔəŮəɟɘɛɏɜɞ ŬɘůɗɖŰɐɟŬ. 

 

¶ DELETE  /sensors/{sensorId}/permissions 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ o çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ŬɘůɗɖŰɐɟŬɠ ɛŮ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ sensorId ɡˊɎɟɢŮɘ 

ůŰɖɜ ůɡɚɚɞɔɐ predefinedSensors Űɞɡ JSON Storage GE. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ 

ŮɛűŬɜɑɕŮŰŬɘ ůŰɞɜ ɢɟɐůŰɖ ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. ɆŰɖ 

ůɡɜɏɢŮɘŬ ŮɚɏɔɢŮŰŬɘ Ŭɜ ɞ ůɡɔəŮəɟɘɛɏɜɞɠ ŬɘůɗɖŰɐɟŬɠ ɏɢŮɘ ɐŭɖ ɎŭŮɘŬ ɔɘŬ 

əɎˊɞɘɞɡɠ ɢɟɐůŰŮɠ. ȷɜ ɡˊɎɟɢŮɘ ŬˊɞɗɖəŮɡɛɏɜɖ ɎŭŮɘŬ ŰɧŰŮ ɛŮ əɚɐůɖ ůŰɞɜ 

JSON Storage GE ŭɘŬɔɟɎűŮŰŬɘ ɖ ůɡɚɚɞɔɐ ɔɘŬ Űɞɜ ŬɘůɗɖŰɐɟŬ sensorId. 

 

¶ PUT /sensors/{sensorId}/permissions 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ o çŭɘŬɢŮɘɟɘůŰɐɠè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ŬɘůɗɖŰɐɟŬɠ ɛŮ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ sensorId ɡˊɎɟɢŮɘ 

ůŰɖɜ ůɡɚɚɞɔɐ predefinedSensors Űɞɡ JSON Storage GE. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ 

ŮɛűŬɜɑɕŮŰŬɘ ůŰɞɜ ɢɟɐůŰɖ ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. ɆŰɖ 

ůɡɜɏɢŮɘŬ ŮɚɏɔɢŮŰŬɘ Ŭɜ ɞ ůɡɔəŮəɟɘɛɏɜɞɠ ŬɘůɗɖŰɐɟŬɠ ɏɢŮɘ ɐŭɖ ɎŭŮɘŬ ɔɘŬ 

əɎˊɞɘɞɡɠ ɢɟɐůŰŮɠ. ȷɜ ŭŮɜ ɡˊɎɟɢŮɘ ŬˊɞɗɖəŮɡɛɏɜɖ ɎŭŮɘŬ ŰɧŰŮ ŮɛűŬɜɑɕŮŰŬɘ 

ůŰɞɜ ɢɟɐůŰɖ PermissionException. ɆŮ ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ ůɡɜŮɢɑɕŮŰŬɘ ɖ 

ŮəŰɏɚŮůɖ ůŰɞ ŮˊɧɛŮɜɞ ɓɐɛŬ. 

ü ȰɚŮɔɢɞɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŭɑɜŮɘ ɞ ɢɟɐůŰɖɠ ɛɏůɤ Űɖɠ ɛŮɗɧŭɞɡ, ɩůŰŮ ɜŬ 

ŮɑɜŬɘ ůŮ ɛɞɟűɐ JSON əŬɘ ɜŬ ŮɑɜŬɘ ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ. ɇŬ 

ŭŮŭɞɛɏɜŬ Űɞɡ ɢɟɐůŰɖ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ Űɖɠ ɛɞɟűɐɠ: 

{ 

  " users":[" 123@gmail.com"," kdmortal @gmail.com"]  

} 

ɆŰɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ (property) Űɞɡ JSON users ŭɑɜɞɜŰŬɘ ɧɚŬ ŰŬ usernames 

Űɤɜ ɢɟɖůŰɩɜ, ůŰɞɡɠ ɞˊɞɑɞɡɠ ŮˊɘŰɟɏˊŮɘ ɞ çŭɘŬɢŮɘɟɘůŰɐɠè ɜŬ əɎɜɞɡɜ 

ůɡɜŭɟɞɛɐ ɔɘŬ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ ŬɘůɗɖŰɐɟŬ ɛŮ ŬɜŬɔɜɤɟɘůŰɘəɧ sensorId. 

ü ȰɚŮɔɢɞɠ Ŭɜ ŰŬ usernames Űɤɜ ɢɟɖůŰɩɜ ˊɞɡ ŭɧɗɖəŬɜ ŮɑɜŬɘ ɧɜŰɤɠ ɢɟɐůŰŮɠ 

Űɖɠ ŮűŬɟɛɞɔɐɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ŮɑɜŬɘ Űɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ɛŮ 

ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. 

ü ɆŰɖ ůɡɜɏɢŮɘŬ, ŬɜŬɜŮɩɜŮŰŬɘ ɖ ɐŭɖ ɡˊɎɟɢɞɡůŬ ɎŭŮɘŬ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ 

ŬɘůɗɖŰɐɟŬ ůŰɖɜ ɓɎůɖ Permissions əŬɘ ůɡɚɚɞɔɐ Űɞ ŬɜŬɔɜɤɟɘůŰɘəɧ Űɞɡ 

ŬɘůɗɖŰɐɟŬ sensorId Űɞɡ JSON Storage GE. 
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Ů) ȹɘŬɢŮɑɟɘůɖ ȹŮŭɞɛɏɜɤɜ ȷɘůɗɖŰɐɟɤɜ 

¶ GET /contextNotifications 

ɀɏůɤ ŬɡŰɐɠ Űɖɠ ɛŮɗɧŭɞɡ ɞ ɢɟɐůŰɖɠ ŮɜɖɛŮɟɩɜŮŰŬɘ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ɔɘŬ 

ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ŬɘůɗɖŰɐɟɤɜ ůŰŬ ɞˊɞɑŬ ɏɢŮɘ əɎɜŮɘ ůɡɜŭɟɞɛɐ. ũɘŬ Űɖɜ 

ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ůɡɜɎɟŰɖůɖɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ ŬɟɢŮɑɞ notifyContext.php, 

ůŰɞ ɞˊɞɑɞ ɔɑɜŮŰŬɘ ɖ ůɨɜŭŮůɖ Űɤɜ ŮɜɖɛŮɟɩůŮɤɜ Űɞɡ Context Broker, ɛŮ ŰŬ 

ŭŮŭɞɛɏɜŬ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɞɜ ɢɟɐůŰɖ. ũɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ 

notifyContext.php, ɏɔɘɜŮ ɢɟɐůɖ Űɤɜ Server Side Events
26

 ɩůŰŮ ŬůɨɔɢɟɞɜŬ ɜŬ 

ůŰɏɚɜɞɜŰŬɘ ŭŮŭɞɛɏɜŬ ůŰɞɜ ɢɟɐůŰɖ ɧŰŬɜ ɔɑɜŮɘ Ůɜɖɛɏɟɤůɖ Ŭˊɧ Űɞɜ Context 

Broker. ȼ ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɐɠ Űɖɠ ɛŮɗɧŭɞɡ ɛˊɞɟŮɑ ɜŬ əŬŰŬɜɞɖɗŮɑ əŬɚɨŰŮɟŬ Ŭˊɧ 

Űɞ ˊŬɟŬəɎŰɤ ůɢɐɛŬ: 

 

 

ɫʔʙʈɻ υϋȢ ɤʀʅʐʋʑʍɾʚɻ ʈʀʃʝɿʋʑ GET / contextNotifications 

 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ŮɑɜŬɘ ŰŬɡŰɞˊɞɘɖɛɏɜɞɠ Ŭˊɧ Űɞɜ çŭɘŬɢŮɘɟɘůŰɐè. 

ü ȰɚŮɔɢɞɠ Ŭɜ ɞ ɢɟɐůŰɖɠ ɏɢŮɘ ɐŭɖ əɎˊɞɘŬ ůɡɜŭɟɞɛɐ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ 

ɏɢŮɘ ŮɛűŬɜɑɕŮŰŬɘ ůűɎɚɛŬ Űɨˊɞɡ NotFoundException. 

ü ɇɞ ůɨůŰɖɛŬ çŬˊŬɜŰɎè ůŰɞɜ ɢɟɐůŰɖ ɛŮ əɩŭɘəŬ HTML ɞ ɞˊɞɑɞɠ ůɡɜŭɏŮŰŬɘ 

ɛŮ Űɞ ŬɟɢŮɑɞ notifyContext, ɩůŰŮ ɧŰŬɜ ŭŮɢɗŮɑ Ůɜɖɛɏɟɤůɖ Ŭˊɧ Űɞɜ Context 

Broker GE ɜŬ ŮɛűŬɜɘůɗɞɨɜ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ ŬɘůɗɖŰɐɟŬ ůŮ ˊɟŬɔɛŬŰɘəɧ 

ɢɟɧɜɞ ůŰɞɜ ɢɟɐůŰɖ. ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɞɜ ɢɟɐůŰɖ ɤɠ 

ŬˊɎɜŰɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ Űɖɠ ɛɞɟűɐɠ: 

{"subscriptionId":"553e93a498702c804cc318ce","originat

or":"localhost","contextResponse s":[{"contextElement":{

                                                           
26

 http://www.w3schools.com/html/html5_serversentevents.asp 






















