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ɄŮɟɑɚɖɣɖ 

 
ȿɧɔɤ Űɖɠ ɟŬɔŭŬɑŬɠ Ůɝɏɚɘɝɖɠ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ əŬɘ ˊŬɟɎɚɚɖɚŬ, Űɖɜ Ůɘůɢɩɟɖůɐ Űɖɠ 

ůŮ əɞɛɓɘəɞɨɠ ŰɞɛŮɑɠ ɔɘŬ Űɞɜ Ɏɜɗɟɤˊɞ əŬɘ Űɖɜ əŬɗɖɛŮɟɘɜɧŰɖŰŬ Űɞɡ, ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ 

ˊɚɏɞɜ ɖ ŬɜɎɔəɖ ɔɘŬ ŭɖɛɘɞɡɟɔɑŬ ɞɚɞɏɜŬ əŬɘ ˊŮɟɘůůɧŰŮɟɤɜ ñɏɝɡˊɜɤɜò ůɡůəŮɡɩɜ, ɞɘ ɞˊɞɑŮɠ 

ɗŬ ˊɟɞůűɏɟɞɡɜ ůŰɞɜ Ɏɜɗɟɤˊɞ ɚŮɘŰɞɡɟɔɑŮɠ əŬɘ ŭɡɜŬŰɧŰɖŰŮɠ, ɗŬ Űɞɜ ŭɘŮɡəɞɚɨɜɞɡɜ ůŰɘɠ 

əŬɗɖɛŮɟɘɜɏɠ Űɞɡ ŬůɢɞɚɑŮɠ, əŬɗɩɠ əŬɘ ɗŬ Űɞɡ ŮɝɡˊɖɟŮŰɞɨɜ ŭɘɎűɞɟŮɠ ŬɜɎɔəŮɠ. ȼ ɓŬůɘəɐ 

ɘŭɏŬ ˊɎɜɤ ůŰɖɜ ɞˊɞɑŬ ůŰɖɟɑɕŮŰŬɘ ŬɡŰɐ ɖ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ, ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ɛɑŬɠ 

ŰɏŰɞɘŬɠ ñɏɝɡˊɜɖɠò ůɡůəŮɡɐɠ, ɖ ɞˊɞɑŬ ɗŬ əŬŰŬɔɟɎűŮɘ əŬɘ ɗŬ ŮɜɖɛŮɟɩɜŮɘ Űɞɜ ɢɟɐůŰɖ ɔɘŬ 

Űɘɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ, ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŰɞ əɞɜŰɘɜɧ Űɞɡ ˊŮɟɘɓɎɚɚɞɜ. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ůŰɖɜ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ůɢŮŭɘɎůŰɖəŮ əŬɘ 

ɡɚɞˊɞɘɐɗɖəŮ, ɏɜŬ ŮɜůɤɛŬŰɤɛɏɜɞ ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ ɓŬůɑɕŮŰŬɘ ůŮ ɏɜŬɜ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ. 

ȷɡŰɧɠ ŮɑɜŬɘ ůɡɜŭŮɛɏɜɞɠ ɛŮ ɏɜŬɜ Ŭɟɘɗɛɧ Ŭˊɧ ŬɘůɗɖŰɐɟŮɠ, ɞɘ ɞˊɞɑɞɘ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ 

ɛŮŰɟɐůŮɘɠ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ, Űɘɠ ŮˊŮɝŮɟɔɎɕɞɜŰŬɘ əŬɘ Űɘɠ ŬˊɞůŰɏɚɚɞɡɜ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ, ůŮ 

ŮɝɡˊɖɟŮŰɖŰɐ. ȼ ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ɔɑɜŮŰŬɘ ŮűɘəŰɐ ɛŮ Űɖɜ ɓɞɐɗŮɘŬ ŮɝŬɟŰɖɛɎŰɤɜ, ůɡɜŭŮɛɏɜɤɜ 

ůŰɞɜ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ, ˊɞɡ ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ əɎɟŰŮɠ ŭɘəŰɨɞɡ. ɄŬɟɎɚɚɖɚŬ ɛŮ Űɞ 

ŮɜůɤɛŬŰɤɛɏɜɞ ůɨůŰɖɛŬ, ůɢŮŭɘɎůŰɖəŮ əŬɘ ɡɚɞˊɞɘɐɗɖəŮ ɛɑŬ ɡˊɞůŰɖɟɘəŰɘəɐ ŭɘŬŭɘəŰɡŬəɐ 

ŮűŬɟɛɞɔɐ (Web Application), Űɖɜ ɞˊɞɑŬ ůŮɟɓɑɟŮɘ ɞ ŮɝɡˊɖɟŮŰɖŰɐɠ əŬɘ ɏɢŮɘ ůŬɜ ŬˊɞůŰɞɚɐ, 

ɜŬ ɚŬɛɓɎɜŮɘ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ, Űɘɠ ɛŮŰɟɐůŮɘɠ Űɞɡ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ, ɜŬ Űɘɠ 

ŮˊŮɝŮɟɔɎɕŮŰŬɘ əŬɘ Ŭűɞɨ Űɘɠ ŬˊɞɗɖəŮɨůŮɘ ůŮ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ůŰɖɜ ůɡɜɏɢŮɘŬ ɜŬ Űɘɠ 

ˊɟɞɓɎɚɚŮɘ. 

Ƀ ɢɟɐůŰɖɠ, Ŭűɞɨ ŭɖɛɘɞɡɟɔɐůŮɘ ˊɟɞůɤˊɘəɧ ɚɞɔŬɟɘŬůɛɧ ůŰɖɜ ŭɘŬŭɘəŰɡŬəɐ 

ŮűŬɟɛɞɔɐ, ɗŬ ɛˊɞɟŮɑ ɜŬ ˊŬɟŬəɞɚɞɡɗŮɑ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ (Real Time), Űɘɠ ɛŮŰɟɐůŮɘɠ 

ˊɞɡ ɗŬ ɚŬɛɓɎɜŮɘ ɖ ŮűŬɟɛɞɔɐ Ŭˊɧ Űɞ ŮɜůɤɛŬŰɤɛɏɜɞ ůɨůŰɖɛŬ, ɗŬ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ 

Űɘɠ ˊɟɞɓɎɚŮɘ ŬŰɞɛɘəɎ ɐ ɛɏůɤ ɔɟŬűɖɛɎŰɤɜ, ɜŬ Űɘɠ ŮˊŮɝŮɟɔɎɕŮŰŬɘ, əŬɗɩɠ əŬɘ ɜŬ Űɘɠ 

ůɡɔəɟɑɜŮɘ ɛŮ ɎɚɚŬ ůɡůŰɐɛŬŰŬ, Ɏɚɚɤɜ ɢɟɖůŰɩɜ. 

Ƀɘ ŭɘŬɢŮɘɟɘůŰɏɠ ɗŬ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɘ ɔɘŬ Űɖɜ ɞɛŬɚɐ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ 

ŮűŬɟɛɞɔɐɠ, ɗŬ ɏɢɞɡɜ ůŬűɩɠ ŬɡɝɖɛɏɜŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ɏɜŬɜŰɘ Űɤɜ Ŭˊɚɩɜ ɢɟɖůŰɩɜ, ɔɘŬ 

ˊɟɞɓɞɚɐ əŬɘ ŮˊŮɝŮɟɔŬůɑŬ ɛŮŰɟɐůŮɤɜ əŬɘ ůɡůŰɖɛɎŰɤɜ, əŬɗɩɠ əŬɘ ŭɡɜŬŰɧŰɖŰŬ 

ŮˊŮɝŮɟɔŬůɑŬɠ Űɤɜ ɢɟɖůŰɩɜ. 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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Ƀ ŭɖɛɘɞɡɟɔɧɠ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ, ŮɑɜŬɘ ɛɞɜŬŭɘəɧɠ əŬɘ Űɞɡ ˊŬɟɏɢɞɜŰŬɘ 

ɧɚŮɠ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ əŬɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɖɠ ŮűŬɟɛɞɔɐɠ, ˊŬɟɎɚɚɖɚŬ ɛŮ Űɞɜ ɏɚŮɔɢɞ əŬɘ Űɖɜ 

ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ɢɟɖůŰɩɜ əŬɘ ŭɘŬɢŮɘɟɘůŰɩɜ.   

 ũŮɜɘəɧŰŮɟŬ ɖ ɘŭɏŬ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ ˊŬɟɎɚɚɖɚŬ ɛŮ Űɞ ŮɜůɤɛŬŰɤɛɏɜɞ 

ůɨůŰɖɛŬ, ɓŬůɑɕŮŰŬɘ ˊɎɜɤ ůŮ ɏɜŬ ɛɞŰɑɓɞ: ɇɖɜ ŮɚŮɡɗŮɟɑŬ ˊɞɡ ŭɑɜŮŰŬɘ ůŰɞɜ ɢɟɐůŰɖ, ɜŬ 

ŭɖɛɘɞɡɟɔɐůŮɘ ɧůŬ ŮɜůɤɛŬŰɤɛɏɜŬ ůɡůŰɐɛŬŰŬ ŮˊɘɗɡɛŮɑ əŬɘ ɜŬ ˊŬɟŬəɞɚɞɡɗŮɑ Űɘɠ ɛŮŰɟɐůŮɘɠ 

ˊɞɡ ŬɡŰɎ ůɡɚɚɏɔɞɡɜ, ɛɏůɤ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ.  

 

ɄŮɟɘɓɎɚɚɞɜ ȷɜɎˊŰɡɝɖɠ ȺɜůɤɛŬŰɤɛɏɜɞɡ ɆɡůŰɐɛŬŰɞɠ: ɇɞ ŮɜůɤɛŬŰɤɛɏɜɞ ůɨůŰɖɛŬ 

ɡɚɞˊɞɘɐɗɖəŮ, ɛŮ ɓɎůɖ Űɞɜ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ/ɛɘəɟɞŮɚŮɔəŰɐ ȷrduino Mega əŬɘ 

ˊɟɞɔɟŬɛɛŬŰɑůŰɖəŮ, ɛɏůɤ Űɞɡ ɚɞɔɘůɛɘəɞɨ ŬɜɞɘəŰɞɨ əɩŭɘəŬ Arduino IDE. 

 

ɄŮɟɘɓɎɚɚɞɜ ȷɜɎˊŰɡɝɖɠ ȹɘŬŭɘəŰɡŬəɐɠ ȺűŬɟɛɞɔɐɠ: ȼ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ 

ɡɚɞˊɞɘɐɗɖəŮ, ɛŮ ɢɟɐůɖ ŰŮɢɜɞɚɞɔɘɩɜ ɚɞɔɘůɛɘəɞɨ əŬɘ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŭɘŬŭɘəŰɨɞɡ 

ŬɜɞɘəŰɞɨ əɩŭɘəŬ (html5, css3, sass, php, Laravel, Bootstrap, JavaScript (ES2016, ES2017, 

ES2018), jQuery, Axios, Reactjs, React-router, Redux, Redux-thunk, Pusher API, Mysql, 

Webpack, Babel), ŬɜŬˊŰɨɢɗɖəŮ ɛɏůɤ Űɤɜ ˊŬɟŬəɎŰɤ əŮɘɛŮɜɞɔɟɎűɤɜ (PhpStorm, Visual 

Studio Code) əŬɗɩɠ əŬɘ ɛŮ ˊŬɟɎɚɚɖɚɖ ɢɟɐůɖ ɚɞɔɘůɛɘəɞɨ-ɡˊŮɟɧˊŰɖ ŬɜɞɘəŰɞɨ əɩŭɘəŬ 

(Virtual Box) ɛŬɕɑ ɛŮ ɏŰɞɘɛɞ ˊŬəɏŰɞ ˊɟɞ ŮɔəŬŰŮůŰɖɛɏɜɤɜ ŰŮɢɜɞɚɞɔɘɩɜ ɔɘŬ ŬɜɎˊŰɡɝɖ Űɖɠ 

ŮűŬɟɛɞɔɐɠ (Vagrant Box - Laravel Homestead). 

 

ȿɏɝŮɘɠ əɚŮɘŭɘɎ: ȺɜůɤɛŬŰɤɛɏɜɞ ɆɨůŰɖɛŬ, ȹɘŬŭɘəŰɡŬəɐ ȺűŬɟɛɞɔɐ, ȹɘŮˊŬűɐ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŮűŬɟɛɞɔɩɜ (API), ȹɘŬŭɑəŰɡɞ Űɤɜ ɄɟŬɔɛɎŰɤɜ (IoT), Arduino, 

ñȰɝɡˊɜɖò ɆɡůəŮɡɐ, ɄɟŬɔɛŬŰɘəɧɠ ɉɟɧɜɞɠ, ɆŰŬɗɛɧɠ. 
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Abstract 

 
Due to the rapid evolution of technology and its intrusion into key areas for human 

and his daily routine, the need for more "smart" devices has been created, that will provide 

people with operations and capabilities, facilitate their day-to-day activities, as well as 

serve their different needs. The basic idea on which this diploma thesis is based on the 

creation of such a "smart" device, which will record and inform the user of the 

environmental conditions prevailing in the surrounding environment. 

More specifically, this diploma thesis has been designed and implemented, an 

embedded system based on a microprocessor. It is connected to a number of sensors, which 

perform measurements in the environment, process them and send them over the Internet, 

on a server. This process becomes possible with the help of some modules, connected to 

the microcontroller, which act as network cards. Along with the embedded system, a Web 

Application was designed and implemented, which is served from the server and its 

mission is, to receive the measurements of the embedded system via the Internet, process 

them and since storing them in a database, finally show them. 

After creating a personal account on the web application, the user will be able to 

monitor in Real Time the measurements the application will receive from the embedded 

system. Furthermore, he will be able to project, process, and compare them with other 

systems, which belong to other users. 

Administrators will be responsible for the smooth operation of the web application, 

will have much greater capabilities than simple users, for viewing and editing metrics and 

systems, and moreover the capability of editing all users. 

            The creator of the web application is unique and is provided with all the features 

and capabilities of the application, along with the control and editing of users and 

administrators.   

In general, the concept of the web-based application alongside the embedded 

system is based on a pattern: The freedom given to the user, to create as many as embedded 

systems he wants and monitor, the measurements they collect through the web application. 
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əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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Embedded System Development Environment: The embedded system was 

implemented, based on the Arduino Mega microprocessor/microcontroller, and was 

programmed through the open source software, Arduino IDE. 

 

Web Application Development Environment: The web application was implemented 

using open source web and software technologies (html5, css3, sass, php, Laravel, 

Bootstrap, JavaScript (ES2016, ES2017, ES2018), jQuery, Axios, Reactjs, React-router, 

Redux, Redux-thunk, Pusher API, Mysql, Webpack, Babel), developed through the 

following code editors (PhpStorm, Visual Studio Code) as well as the simultaneous use 

of virtualization software (Virtual Box), together with a ready-made pre-installed 

technologies package for application development (Vagrant Box - Laravel Homestead). 

 

Keywords: Embedded System, Web Application, Application Programming Interface 

(API), Internet of Things (IoT), Arduino, ñSmartò Device, Real Time, Station 
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ȹɐɚɤůɖ ɄɜŮɡɛŬŰɘəɩɜ ȹɘəŬɘɤɛɎŰɤɜ 

 
ȹɖɚɩɜɤ ɟɖŰɎ ɧŰɘ, ůɨɛűɤɜŬ ɛŮ Űɞ Ɏɟɗɟɞ 8 Űɞɡ Ɂ. 1599/1986 əŬɘ ŰŬ ɎɟɗɟŬ 2,4,6 

ˊŬɟ. 3 Űɞɡ Ɂ. 1256/1982, ɖ ˊŬɟɞɨůŬ ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ ɛŮ ŰɑŰɚɞ 

 

ñɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ 

ůɡɜɗɖəɩɜ əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡò 
 

əŬɗɩɠ əŬɘ ŰŬ ɖɚŮəŰɟɞɜɘəɎ ŬɟɢŮɑŬ əŬɘ ˊɖɔŬɑɞɘ əɩŭɘəŮɠ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ ɐ 

ŰɟɞˊɞˊɞɘɐɗɖəŬɜ ůŰŬ ˊɚŬɑůɘŬ ŬɡŰɐɠ Űɖɠ ŮɟɔŬůɑŬɠ əŬɘ ŬɜŬűɏɟɞɜŰŬɘ ɟɖŰɩɠ ɛɏůŬ ůŰɞ 

əŮɑɛŮɜɞ ˊɞɡ ůɡɜɞŭŮɨɞɡɜ, əŬɘ ɖ ɞˊɞɑŬ ɏɢŮɘ ŮəˊɞɜɖɗŮɑ ůŰɞ ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ 

Ʉɚɖɟɞűɞɟɘəɐɠ əŬɘ ɇɖɚŮˊɘəɞɘɜɤɜɘɩɜ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȹɡŰɘəɐɠ ɀŬəŮŭɞɜɑŬɠ, ɡˊɧ Űɖɜ 

ŮˊɑɓɚŮɣɖ Űɞɡ ɛɏɚɞɡɠ Űɞɡ ɇɛɐɛŬŰɞɠ ə. ɀɖɜɎ ȹŬůɡɔɏɜɖ, ŬˊɞŰŮɚŮɑ ŬˊɞəɚŮɘůŰɘəɎ ˊɟɞɥɧɜ 

ˊɟɞůɤˊɘəɐɠ ŮɟɔŬůɑŬɠ əŬɘ ŭŮɜ ˊɟɞůɓɎɚɚŮɘ əɎɗŮ ɛɞɟűɐɠ ˊɜŮɡɛŬŰɘəɎ ŭɘəŬɘɩɛŬŰŬ ŰɟɑŰɤɜ 

əŬɘ ŭŮɜ ŮɑɜŬɘ ˊɟɞɥɧɜ ɛŮɟɘəɐɠ ɐ ɞɚɘəɐɠ ŬɜŰɘɔɟŬűɐɠ, ɞɘ ˊɖɔɏɠ ŭŮ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 

ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŰɘɠ ɓɘɓɚɘɞɔɟŬűɘəɏɠ ŬɜŬűɞɟɏɠ əŬɘ ɛɧɜɞɜ. ɇŬ ůɖɛŮɑŬ ɧˊɞɡ ɏɢɤ 

ɢɟɖůɘɛɞˊɞɘɐůŮɘ ɘŭɏŮɠ, əŮɑɛŮɜɞ, ŬɟɢŮɑŬ ɐ / əŬɘ ˊɖɔɏɠ Ɏɚɚɤɜ ůɡɔɔɟŬűɏɤɜ, ŬɜŬűɏɟɞɜŰŬɘ 

ŮɡŭɘɎəɟɘŰŬ ůŰɞ əŮɑɛŮɜɞ ɛŮ Űɖɜ əŬŰɎɚɚɖɚɖ ˊŬɟŬˊɞɛˊɐ əŬɘ ɖ ůɢŮŰɘəɐ ŬɜŬűɞɟɎ 

ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ůŰɞ ŰɛɐɛŬ Űɤɜ ɓɘɓɚɘɞɔɟŬűɘəɩɜ ŬɜŬűɞɟɩɜ ɛŮ ˊɚɐɟɖ ˊŮɟɘɔɟŬűɐ. 

 

ȷˊŬɔɞɟŮɨŮŰŬɘ ɖ ŬɜŰɘɔɟŬűɐ, ŬˊɞɗɐəŮɡůɖ əŬɘ ŭɘŬɜɞɛɐ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, Ůɝ 

ɞɚɞəɚɐɟɞɡ ɐ ŰɛɐɛŬŰɞɠ ŬɡŰɐɠ, ɔɘŬ Ůɛˊɞɟɘəɧ ůəɞˊɧ. ȺˊɘŰɟɏˊŮŰŬɘ ɖ ŬɜŬŰɨˊɤůɖ, 

ŬˊɞɗɐəŮɡůɖ əŬɘ ŭɘŬɜɞɛɐ ɔɘŬ ůəɞˊɧ ɛɖ əŮɟŭɞůəɞˊɘəɧ, ŮəˊŬɘŭŮɡŰɘəɐɠ ɐ ŮɟŮɡɜɖŰɘəɐɠ 

űɨůɖɠ, ɡˊɧ Űɖɜ ˊɟɞɦˊɧɗŮůɖ ɜŬ ŬɜŬűɏɟŮŰŬɘ ɖ ˊɖɔɐ ˊɟɞɏɚŮɡůɖɠ əŬɘ ɜŬ ŭɘŬŰɖɟŮɑŰŬɘ Űɞ 

ˊŬɟɧɜ ɛɐɜɡɛŬ. ȺɟɤŰɐɛŬŰŬ ˊɞɡ Ŭűɞɟɞɨɜ Űɖ ɢɟɐůɖ Űɖɠ ŮɟɔŬůɑŬɠ ɔɘŬ əŮɟŭɞůəɞˊɘəɧ ůəɞˊɧ 

ˊɟɏˊŮɘ ɜŬ ŬˊŮɡɗɨɜɞɜŰŬɘ ˊɟɞɠ Űɞɜ ůɡɔɔɟŬűɏŬ. Ƀɘ ŬˊɧɣŮɘɠ əŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ 

ˊŮɟɘɏɢɞɜŰŬɘ ůŮ ŬɡŰɧ Űɞ ɏɔɔɟŬűɞ ŮəűɟɎɕɞɡɜ Űɞɜ ůɡɔɔɟŬűɏŬ əŬɘ ɛɧɜɞ. 
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ȺɡɢŬɟɘůŰɑŮɠ 
 

ɀŮ Űɖɜ ŮɡəŬɘɟɑŬ ŬɡŰɐɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɖɜ 

ɞɘəɞɔɏɜŮɘɎ ɛɞɡ, ɔɘŬ Űɖ ŭɘŬɢɟɞɜɘəɐ ůɡɛˊŬɟɎůŰŬůɐ Űɞɡɠ əŬɘ Űɖɜ ɡɚɘəɐ əŬɘ ɖɗɘəɐ ůŰɐɟɘɝɖ 

Űɤɜ Ůˊɘɚɞɔɩɜ ɛɞɡ. 

 

ȷəɧɛɖ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɗŮɟɛɎ ɧɚɞɡɠ Űɞɡɠ űɑɚɞɡɠ əŬɘ ůɡɛűɞɘŰɖŰɏɠ ɛɞɡ, 

ˊɞɡ ˊɑůŰŮɣŬɜ ůŮ ɛɏɜŬ əŬɘ ɛŮ ŮɜɗɎɟɟɡɜŬɜ əŬɗô ɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ Űɤɜ ůˊɞɡŭɩɜ ɛɞɡ. 

 

ɇɏɚɞɠ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɘŭɘŬɑŰŮɟŬ Űɞɜ əɨɟɘɞ ɀɖɜɎ ȹŬůɡɔɏɜɖ, Ůˊɘɓɚɏˊɤɜ 

Űɖɠ ŮɟɔŬůɑŬɠ əŬɘ əŬɗɖɔɖŰɐ ɛɞɡ, ɔɘŬ Űɖɜ ŮɛˊɘůŰɞůɨɜɖ ˊɞɡ ɏŭŮɘɝŮ ůŰɞ ˊɟɧůɤˊɞ ɛɞɡ ɛŮ Űɖɜ 

ŬɜɎɗŮůɖ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ əŬɗɩɠ əŬɘ ɔɘŬ Űɖ ɓɞɐɗŮɘŬ əŬɘ əŬɗɞŭɐɔɖůɖ 

ˊɞɡ ˊɟɧůűŮɟŮ ɧˊɞɡ əŬɘ ɧŰŬɜ ŬɡŰɐ ɢɟŮɘɎůŰɖəŮ.  
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ȾŮűɎɚŬɘɞ 1ɞ ï ȺɘůŬɔɤɔɐ 
 

ɆŮ ŬɡŰɧ Űɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ ŬɜŬɚɡŰɘəɎ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ 

ŮɟɔŬůɑŬɠ. ȷɟɢɘəɎ ɔɑɜŮŰŬɘ ɛɑŬ ŬɜɎɚɡůɖ Űɖɠ ůɖɛŮɟɘɜɐɠ əŬŰɎůŰŬůɖɠ əŬɘ Űɤɜ ůɡɜɗɖəɩɜ ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ, ɛŮ Űɖɜ ɢɟɐůɖ Űɖɠ ŰŮɢɜɖŰɐɠ ɜɞɖɛɞůɨɜɖɠ, ŬɜŬűɏɟɞɜŰŬɘ Ůˊɑůɖɠ ɖ ɘŭɏŬ 

ˊŬɟɎɚɚɖɚŬ ɛŮ Űɞɜ ůəɞˊɧ, ˊɞɡ ɞŭɐɔɖůŬɜ ůŰɖɜ ŬɜɎɚɖɣɖ əŬɘ ɡɚɞˊɞɑɖůɖ Űɖɠ ˊŬɟɞɨůɖɠ 

ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ. ȰˊŮɘŰŬ ŬɜŬűɏɟɞɜŰŬɘ, ŬɜŰɑůŰɞɘɢŬ ůɡůŰɐɛŬŰŬ Ŭˊɧ Ɏɚɚɞɡɠ 

ŮɟŮɡɜɖŰɏɠ, ɛŬɕɑ ɛŮ Űɞ ŰŮɚɘəɧ ůɡɛˊɏɟŬůɛŬ ˊɞɡ ˊɟɞůəɞɛɑůɗɖəŮ, ŬɜŬɚɨɞɜŰŬɠ əŬɘ 

ůɡɔəɟɑɜɞɜŰŬɠ ɝŮɢɤɟɘůŰɎ əɎɗŮ ůɨůŰɖɛŬ əŬɘ Űɏɚɞɠ, ɔɑɜŮŰŬɘ ɛɑŬ ůɡɜɞˊŰɘəɐ ˊŬɟɞɡůɑŬůɖ Űɖɠ 

ŭɞɛɐɠ Űɖɠ ŮɟɔŬůɑŬɠ. 

 

1.1 ɄŮɟɘɔɟŬűɐ ůɖɛŮɟɘɜɐɠ əŬŰɎůŰŬůɖɠ 
 

 

ɆŰɞɜ, Ůɜ ŮɝŮɚɑɝŮɘ, 21ɞ ŬɘɩɜŬ ɖ ŬɜɗɟɤˊɧŰɖŰŬ ɓɘɩɜŮɘ ɛɑŬ ŰŮɟɎůŰɘŬ ɛŮŰɎɚɚŬɝɖ Űɖɠ 

ŰŮɢɜɞɚɞɔɑŬɠ, ɖ ɞˊɞɑŬ ŰŮɑɜŮɘ ɜŬ ŭɘŮɘůŭɨůŮɘ ůŮ əɎɗŮ əɚɎŭɞ ˊɞɡ ůɡůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞɜ Ɏɜɗɟɤˊɞ. 

ȷˊɧ Űɖɜ ɡɔŮɑŬ, Űɖɜ ŮɟɔŬůɑŬ əŬɘ Űɖɜ ɛŮŰŬəɑɜɖůɖ, ɛɏɢɟɘ Űɖɜ ɣɡɢŬɔɤɔɑŬ, Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ 

əŬɘ Űɖɜ ŮəˊŬɑŭŮɡůɖ, ŬɜŬˊŰɨůůɞɜŰŬɘ əŬɗɖɛŮɟɘɜɎ, ɛŮ Űɖɜ ɓɞɐɗŮɘŬ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ, ɞɚɞɏɜŬ 

əŬɘ ˊŮɟɘůůɧŰŮɟŬ ŮɟɔŬɚŮɑŬ əŬɘ ɡˊɖɟŮůɑŮɠ, ˊɞɡ ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮ Űɞɜ Ɏɜɗɟɤˊɞ əŬɘ Űɖɜ 

əŬɗɖɛŮɟɘɜɧŰɖŰŬ Űɞɡ, ůɡɛɓɎɚɚɞɡɜ ůŰɖɜ ɓŮɚŰɑɤůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ ɕɤɐɠ əŬɘ ɔŮɜɘəɧŰŮɟŬ 

ŭɘŮɡəɞɚɨɜɞɡɜ, əŬŰŬůŰɎůŮɘɠ əŬɘ ɡˊɞɢɟŮɩůŮɘɠ ˊɞɡ ɓɘɩɜŮɘ əŬɗɖɛŮɟɘɜɎ. ȰɜŬɠ Ŭˊɧ Űɞɡɠ 

əɚɎŭɞɡɠ ˊɞɡ ɖ ŰŮɢɜɞɚɞɔɑŬ ɏɢŮɘ ŭɘŮɘůŭɨůŮɘ ŬɟəŮŰɎ, ŮɘŭɘəɧŰŮɟŬ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɛŮ 

ůɡɜŮɢɐ ɛŮɚɏŰɖ əŬɘ ɏɟŮɡɜŬ, ŮɑɜŬɘ ɞ ůɡɜŬɟˊŬůŰɘəɧɠ əŬɘ ˊŬɟɎɚɚɖɚŬ ŬˊɟɧɓɚŮˊŰɞɠ ŰɞɛɏŬɠ Űɖɠ 

ŰŮɢɜɖŰɐɠ ɜɞɖɛɞůɨɜɖɠ. ȿɧɔɤ Űɤɜ ŬɡɝŬɜɧɛŮɜɤɜ ɡˊɞɢɟŮɩůŮɤɜ (ŮˊŬɔɔŮɚɛŬŰɘəɩɜ əŬɘ ɛɖ) 

Űɞɡ Ŭɜɗɟɩˊɞɡ, ɡűɑůŰŬŰŬɘ ˊɚɏɞɜ ɖ ŬɜɎɔəɖ, ɔɘŬ ŭɖɛɘɞɡɟɔɑŬ ůɡůəŮɡɩɜ əŬɘ ŮɝŬɟŰɖɛɎŰɤɜ, ŰŬ 

ɞˊɞɑŬ ɗŬ ŮɑɜŬɘ ŭɞɛɖɛɏɜŬ əŬɘ ˊɟɞɔɟŬɛɛŬŰɘůɛɏɜŬ ɛŮ ñəɎˊɞɘɞɡ Ůɑŭɞɡɠò ɜɞɖɛɞůɨɜɖ, ɘəŬɜɎ 

ɜŬ ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮ Űɞɜ Ɏɜɗɟɤˊɞ, ɜŬ Ůˊɘəɞɘɜɤɜɞɨɜ ɛŬɕɑ Űɞɡ ɛŮ Űɖɜ ɓɞɐɗŮɘŬ Űɞɡ 

ŭɘŬŭɘəŰɨɞɡ, ŮɝɡˊɖɟŮŰɩɜŰŬɠ Űɞɡ əŬɗɖɛŮɟɘɜɎ, ŭɘɎűɞɟŮɠ ŬɜɎɔəŮɠ əŬɘ ɡˊɞɢɟŮɩůŮɘɠ, 

ůɡɛɓɎɚɚɞɜŰŬɠ ɏŰůɘ ůŰɖɜ ɓŮɚŰɑɤůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ ɕɤɐɠ Űɞɡ, əŬɗɩɠ  əŬɘ ůŰɖɜ ŬˊɞűɧɟŰɘůɖ 

Űɞɡ ˊɟɞɔɟɎɛɛŬŰɧɠ Űɞɡ, ŭɑɜɞɜŰŬɠ Űɞɡ ˊɞɚɨŰɘɛɞ ɢɟɧɜɞ ɔɘŬ ŭɘɎűɞɟŮɠ ɎɚɚŮɠ ŬůɢɞɚɑŮɠ. 

ȺɘŭɘəɧŰŮɟŬ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ ɞ Ůɝɐɠ ɧɟɞɠ: ñȹɘŬŭɑəŰɡɞ Űɤɜ 

ˊɟŬɔɛɎŰɤɜò (Internet of Things ɐ IoT) ˊɞɡ ŬɜŬűɏɟŮŰŬɘ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ ŰɏŰɞɘɤɜ 
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ůɡůəŮɡɩɜ, ɛŮ ˊŬɟɧɛɞɘŮɠ ɐ əŬɘ ɑŭɘŮɠ ɚŮɘŰɞɡɟɔɑŮɠ ɛŮ ŬɡŰɏɠ ˊɞɡ ˊɟɞŬɜŬűɏɟɗɖəŬɜ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ, ɞ ɧɟɞɠ ɢŬɟŬəŰɖɟɑɕŮɘ ɞɡůɘŬůŰɘəɎ, Űɘɠ ůɡůəŮɡɏɠ ˊɞɡ ɏɢɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ 

ɜŬ ůɡɜŭɏɞɜŰŬɘ ůŰɞ ŭɘŬŭɑəŰɡɞ əŬɘ ˊŬɟɎɚɚɖɚŬ, ɜŬ ŮɑɜŬɘ ˊɟɞɔɟŬɛɛŬŰɘůɛɏɜŮɠ ůŮ ŰɏŰɞɘɞ 

ɓŬɗɛɧ, ˊɞɡ ɜŬ ŮəŰŮɚɞɨɜ ŭɘɎűɞɟŮɠ ɚŮɘŰɞɡɟɔɑŮɠ, ůɨɛűɤɜŮɠ ɛŮ Űɞɜ ɚɧɔɞ ɨˊŬɟɝɐɠ Űɞɡɠ, ɢɤɟɑɠ 

Űɖɜ ˊŬɟɏɛɓŬůɖ Űɞɡ Ŭɜɗɟɩˊɞɡ. ɆɡɜŮˊɩɠ, ŭɖɛɘɞɡɟɔŮɑŰŬɘ Űɞ ůɡɛˊɏɟŬůɛŬ, ɧŰɘ ɛˊɞɟŮɑ 

ɞˊɞɘɞůŭɐˊɞŰŮ ɜŬ ŮɚɏɔɢŮɘ Űɘɠ ůɡůəŮɡɏɠ ŬˊɞɛŬəɟɡůɛɏɜŬ əŬɘ ˊŬɟɎɚɚɖɚŬ, ɜŬ ɚŬɛɓɎɜŮɘ Űɘɠ 

ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ɖ əɎɗŮ ůɡůəŮɡɐ ŬˊɞůŰɏɚɚŮɘ, ɤɠ ŬɜɎŭɟŬůɖ (feedback) ɐ ŬəɧɛŬ əŬɘ ɜŬ 

ˊŬɟŬəɞɚɞɡɗŮɑ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ (Real Time) Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ əɎɗŮ ůɡůəŮɡɐɠ.  

 

1.2 ȽŭɏŬ əŬɘ ůəɞˊɧɠ ɡɚɞˊɞɑɖůɖɠ 
 

 

Ƀ əŬɘɟɧɠ əŬɘ ŰŬ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɎ űŬɘɜɧɛŮɜŬ, ŬˊɞŰŮɚɞɨůŬɜ ŮɝŬɟɢɐɠ ŬɜŰɘəŮɑɛŮɜɞ 

əŬŰŬɔɟŬűɐɠ əŬɘ ɛŮɚɏŰɖɠ Ŭˊɧ Űɞɜ Ɏɜɗɟɤˊɞ. ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ, ɧɚŬ ŰŬ ˊŬɟŬˊɎɜɤ əŬɘ 

ůɡɜŭɡɎɕɞɜŰŬɠ ŰŬ ůɨɔɢɟɞɜŬ ŰŮɢɜɞɚɞɔɘəɎ ɛɏůŬ ˊɞɡ ɏɢɞɡɜ ɐŭɖ əŬŰŬɔɟŬűŮɑ, ˊɟɞɏəɡɣŮ ɖ ɘŭɏŬ 

ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ɛɑŬɠ ñɏɝɡˊɜɖɠò ůɡůəŮɡɐɠ ɛŮ ŭɡɜŬŰɧŰɖŰŬ əŬŰŬɔɟŬűɐɠ Űɤɜ 

ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ əŬɗɩɠ əŬɘ ŭɡɜŬŰɧŰɖŰŬ ůɨɜŭŮůɖɠ ɛŮ Űɞ ŭɘŬŭɑəŰɡɞ (Internet), 

ɞɘəɞɜɞɛɘəɐ ůŰɖɜ ɡɚɞˊɞɑɖůɖ əŬɘ əŬŰŬůəŮɡɐ, ɛɘəɟɐ ůŮ ɛɏɔŮɗɞɠ ɔɘŬ ŭɡɜŬŰɧŰɖŰŬ ɛŮŰŬűɞɟɎɠ 

əŬɘ ůɢŮŭɘŬůɛɏɜɖ, ɔɘŬ ŮɚɎɢɘůŰɖ əŬŰŬɜɎɚɤůɖ ŮɜɏɟɔŮɘŬɠ, ɖ ɞˊɞɑŬ ɗŬ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜɖ ůŮ 

ůɖɛŮɑŬ Ůˊɘɚɞɔɐɠ Űɞɡ ɢɟɐůŰɖ ŮɑŰŮ ůŮ əɚŮɘůŰɧ ŮůɤŰŮɟɘəɧ ɢɩɟɞ (ůˊɑŰɘ), ŮɑŰŮ ůŮ ŮɝɤŰŮɟɘəɧ, 

ˊɟɞɔɟŬɛɛŬŰɘůɛɏɜɖ ɩůŰŮ ɜŬ ůɡɚɚɏɔŮɘ ɛŮŰɟɐůŮɘɠ, ůŮ ŰŬəŰɎ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ ŮˊɘɚŮɔɛɏɜŬ 

Ŭˊɧ Űɞɜ ɢɟɐůŰɖ Űɖɠ ůɡůəŮɡɐɠ. ɄŬɟɎɚɚɖɚŬ, ɡˊɎɟɢŮɘ ɖ ŬɜɎɔəɖ ɡɚɞˊɞɑɖůɖɠ ɛɑŬɠ 

ɡˊɞůŰɖɟɘəŰɘəɐɠ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ, ůəɞˊɧɠ Űɖɠ ɞˊɞɑŬɠ ŮɑɜŬɘ ɜŬ ůɡɚɚɏɔŮɘ Űɘɠ 

ɛŮŰɟɐůŮɘɠ ˊɞɡ ŬˊɞůŰɏɚɚŮɘ ɖ ůɡůəŮɡɐ, ˊŬɟɏɢɞɜŰŬɠ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɜ ŮəɎůŰɞŰŮ ɢɟɐůŰɖ, 

ɜŬ ˊŬɟŬəɞɚɞɡɗŮɑ Űɘɠ ɛŮŰɟɐůŮɘɠ ˊɞɡ ɚŬɛɓɎɜŮɘ ɖ ůɡůəŮɡɐ Űɞɡ. Ƀ ůəɞˊɧɠ Űɖɠ ɘŭɏŬɠ ɧɚɞɡ 

ŬɡŰɞɨ Űɞɡ ŮɔɢŮɘɟɐɛŬŰɞɠ əŬɘ Űɖɠ ɡɚɞˊɞɑɖůɐɠ Űɞɡ, ˊɞɡ ŮɑɜŬɘ ˊŬɟɎɚɚɖɚŬ əŬɘ Űɞ ŬɜŰɘəŮɑɛŮɜɞ 

Űɖɠ ˊŬɟɞɨůɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ, ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ Ůɡűɡɞɨɠ ůɡůŰɐɛŬŰɞɠ, 

ɡˊŮɨɗɡɜɞɡ ɔɘŬ Űɖɜ ůɡɜŮɢɐɠ Ůɜɖɛɏɟɤůɖ Űɞɡ ɢɟɐůŰɖ, ɔɘŬ Űɘɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ 

ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ ɧˊɞɡ ŰɞˊɞɗŮŰɐɗɖəŮ, ŬɡŰɧɜɞɛɞɡ ůŰɖɜ ɚŮɘŰɞɡɟɔɑŬ əŬɘ 

ŮəŰɏɚŮůɖ əŬɘ ŰŮɢɜɞɚɞɔɘəɎ ŮɝŮɚɘɔɛɏɜɞ.  
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1.3 ȷɜŰɑůŰɞɘɢŬ ůɡůŰɐɛŬŰŬ əŬɘ ůɡɛˊɏɟŬůɛŬ ɡɚɞˊɞɑɖůɖɠ 
 

 

ȴůŰŮɟŬ Ŭˊɧ ŮɜŭŮɚŮɢɐ ŬɜŬɕɐŰɖůɖ ůŮ ŭɘŬŭɘəŰɡŬəɞɨɠ Űɧˊɞɡɠ ŮəˊŬɘŭŮɡŰɘəɞɨ əŬɘ 

ŰŮɢɜɞɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ˊŬɟŬəɎŰɤ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛɑŬ ɚɑůŰŬ Ŭˊɧ ˊŬɜɞɛɞɘɧŰɡˊŬ 

ůɡůŰɐɛŬŰŬ, ŰŬ ɞˊɞɑŬ ŮɝɡˊɖɟŮŰɞɨɜ Űɞɜ ůəɞˊɧ Űɖɠ ˊŬɟɞɨůɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ. 

ɄŬɟɞɡůɘɎɕɞɜŰŬɘ ŭɘŬűɞɟŮŰɘəɞɑ Űɨˊɞɘ ɡɚɞˊɞɑɖůɖɠ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ əŬɘ ɡɚɘəɎ. 

ɇŬ ŰɟɑŬ ˊɟɩŰŬ ůɡůŰɐɛŬŰŬ ŬˊɞŰŮɚɞɨɜ ɏɟɔŬ, ŰŬ ɞˊɞɑŬ ŭɖɛɞůɘŮɨŰɖəŬɜ ůŮ ɘůŰɞɢɩɟɞ 

ŮɟŮɡɜɖŰɘəɞɨ əŬɘ ŮˊɘůŰɖɛɞɜɘəɞɨ ŰɞɛɏŬ əŬɘ ŰŬ ŬəɧɚɞɡɗŬ ŰɏůůŮɟŬ ŬˊɞŰŮɚɞɨɜ ɏɟɔŬ, ˊɞɡ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ ɘůŰɞɢɩɟɞɡɠ ŮəˊŬɘŭŮɡŰɘəɞɨ ůəɞˊɞɨ əŬɘ əŬɗɞŭɐɔɖůɖɠ ɡɚɞˊɞɑɖůɖɠ 

ˊŬɟɧɛɞɘɤɜ ůɡůŰɖɛɎŰɤɜ.  ȷűɞɨ ɔɑɜŮɘ ɛɑŬ ůɨɜŰɞɛɖ ˊŮɟɘɔɟŬűɐ ɧɚɤɜ, ɏˊŮɘŰŬ ɗŬ ůɡɔəɟɘɗɞɨɜ.  

 

 

1.3.1 Real time standalone data acquisition system for 

environmental data 

 

 

       ȺɘəɧɜŬ 1: ȺɜŭŮɘəŰɘəɐ ŮɘəɧɜŬ ˊɟɩŰɞɡ ŬɜŰɑůŰɞɘɢɞɡ ůɡůŰɐɛŬŰɞɠ 

 

¶ ɄŮɟɘɔɟŬűɐ: ȼ ůɡɔəŮəɟɘɛɏɜɖ əŬŰŬůəŮɡɐ [1], ŬˊɞŰŮɚŮɑ ɏɜŬ ɡɚɞˊɞɘɖɛɏɜɞ 

ŮɜůɤɛŬŰɤɛɏɜɞ ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ, ˊŬɑɟɜŮɘ ɛŮŰɟɐůŮɘɠ Ŭˊɧ ŬɘůɗɖŰɐɟŮɠ, ɡˊŮɨɗɡɜɞɡɠ 

ɔɘŬ əŬŰŬɔɟŬűɐ ɗŮɟɛɞəɟŬůɑŬɠ, ɡɔɟŬůɑŬɠ, űɤŰŮɘɜɧŰɖŰŬɠ, ɡɔɟŬŮɟɑɞɡ əŬɘ Ɏɚɚɤɜ 

Űɨˊɤɜ ŬŮɟɑɤɜ əŬɘ ɛɏůɤ Wi-Fi ŮˊɘəɞɘɜɤɜɑŬɠ, ˊɞɡ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖɜ ɓɞɐɗŮɘŬ 

ŮɝŬɟŰɐɛŬŰɞɠ (module), ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ɤɠ əɎɟŰŬ ŭɘəŰɨɞɡ, ůŰɏɚɜŮɘ ŰŬ ŭŮŭɞɛɏɜŬ ůŮ 
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ɛɑŬ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ ɡˊɞɚɞɔɘůŰɘəɞɨ ɜɏűɞɡɠ (cloud), ůɢŮŭɘŬůɛɏɜɖ ɔɘŬ 

ŮɘůŬɔɤɔɐ, ŬɜɎɚɡůɖ əŬɘ ŮɝŬɔɤɔɐ ɛŮŰɟɐůŮɤɜ əŬɘ ŭŮŭɞɛɏɜɤɜ, ɔɘŬ IoT ůɡůəŮɡɏɠ. Ƀ 

ɢɟɐůŰɖɠ ɔɘŬ ɜŬ ŭŮɘ Űɘɠ ɛŮŰɟɐůŮɘɠ ŬɡŰɏɠ ŭɘŬŭɘəŰɡŬəɎ ɛɏůɤ Űɖɠ ˊɚŬŰűɧɟɛŬɠ, ɗŬ 

ˊɟɏˊŮɘ ɜŬ əɎɜŮɘ ŮɔɔɟŬűɐ ůŰɖɜ ɡˊɖɟŮůɑŬ, ɩůŰŮ ɜŬ ˊɎɟŮɘ Űɞ ɛɞɜŬŭɘəɧ ɔɘŬ ŬɡŰɧɜ 

əɚŮɘŭɑ API (API key), Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ɛɑŬ ɛɏɗɞŭɞɠ ˊɞɡ ůɡɜŬɜŰɎŰŬɘ ůɡɢɜɎ ˊɚɏɞɜ, ůŮ 

ɞɚɞɏɜŬ əŬɘ ˊŮɟɘůůɧŰŮɟɞɡɠ ɘůŰɞɢɩɟɞɡɠ əŬɘ ɢɟɖůɘɛŮɨŮɘ, ɔɘŬ Űɖɜ ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ 

əŬɘ ŬɜŬɔɜɩɟɘůɖ Űɖɠ ůɡůəŮɡɐɠ əŬɘ Ůɜ ůɡɜŮɢŮɑŬ Űɞɡ ɢɟɐůŰɖ, Ŭˊɧ Űɞ ůɨůŰɖɛŬ. ɇɞ 

ŬˊŬɘŰɖŰɘəɧ əɞɛɛɎŰɘ Űɞɡ ŭɘŬŭɘəŬůɑŬɠ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɞɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ Űɖɠ 

ůɡůəŮɡɐɠ, ɩůŰŮ ɜŬ ůŰɞɢŮɨŮɘ ůŮ ůɡɔəŮəɟɘɛɏɜɞ ŰŮɚɘəɧ ůɖɛŮɑɞ, ˊɟɞɞɟɘůɛɞɨ 

ɘůŰɞɢɩɟɞɡ ˊɞɡ ŭɑɜŮŰŬɘ Ŭˊɧ Űɖɜ ɡˊɖɟŮůɑŬ (API endpoint) ɛŬɕɑ ɛŮ Űɘɠ ɛŮŰɟɐůŮɘɠ 

əŬɗɩɠ əŬɘ ɛŮ Űɞ əɚŮɘŭɑ API. ȼ ɡˊɖɟŮůɑŬ ŬɡŰɐ ˊɟɞůűɏɟŮŰŬɘ ŭɤɟŮɎɜ əŬɘ Ůˊɑ 

ˊɚɖɟɤɛɐ ɤůŰɧůɞ, ɔɘŬ Űɞɡɠ ŭɤɟŮɎɜ ɢɟɐůŰŮɠ ŭɘŬɗɏŰŮɘ ˊŮɟɘɞɟɘůɛɏɜŮɠ ˊŬɟɞɢɏɠ, ůŮ 

ůɡɢɜɧŰɖŰŬ ŬɜŬɜɏɤůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ůŰɞɜ Ŭɟɘɗɛɧ Űɤɜ ůɡɜŭŮɛɏɜɤɜ ůɡůəŮɡɩɜ 

ə.Ŭ. ɇɏɚɞɠ, ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ ŭŮɜ ŭɑɜŮŰŬɘ əɎˊɞɘɞ ůɢɖɛŬŰɘəɧ ŭɘɎɔɟŬɛɛŬ ɔɘŬ Űɖɜ 

ůɡɜŭŮůɛɞɚɞɔɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

¶ ɈɚɘəɎ hardware: ɇɞ ůɨůŰɖɛŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ Űɨˊɞɡ 

Arduino Uno. ȺɝɎɟŰɖɛŬ ɔɘŬ ůɨɜŭŮůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ɛɏůɤ Wi-Fi ɞɜɞɛŬůɑŬɠ CC300 

WiFi Chip. AɘůɗɖŰɐɟŬ ɔɘŬ ɛɏŰɟɖůɖ ɗŮɟɛɞəɟŬůɑŬɠ ɞɜɞɛŬůɑŬɠ LM35DZ 

temperature sensor. AɘůɗɖŰɐɟŬ ɔɘŬ ɛɏŰɟɖůɖ ɡɔɟŬůɑŬɠ ɞɜɞɛŬůɑŬɠ DHT11 humidity 

sensor. AɘůɗɖŰɐɟŬ ɔɘŬ ɛɏŰɟɖůɖ ˊɞůɧŰɖŰŬɠ űɤŰŮɘɜɧŰɖŰŬɠ ɞɜɞɛŬůɑŬɠ NORP 12 

LDR light sensor. AɘůɗɖŰɐɟŬ ɔɘŬ ŬɜɑɢɜŮɡůɖ ŬŮɟɑɤɜ (ɡɔɟŬɏɟɘɞ, ɓɞɡŰɎɜɘɞ, 

ˊɟɞˊɎɜɘɞ) ɞɜɞɛŬůɑŬɠ MQ6 gas sensor. ɀɑŬ ɓɎůɖ ůɡɜŬɟɛɞɚɧɔɖůɖɠ (breadboard) 

əŬɘ əŬɚɩŭɘŬ ɔɘŬ Űɖɜ ůɨɜŭŮůɖ ɧɚɤɜ Űɤɜ ŮɝŬɟŰɖɛɎŰɤɜ ɛŮŰŬɝɨ Űɞɡɠ. 

 

1.3.2 Weather Station Design Using IoT Platform Based On 

Arduino Mega 
 

 

¶ ɄŮɟɘɔɟŬűɐ: ȼ ůɡɔəŮəɟɘɛɏɜɖ əŬŰŬůəŮɡɐ [2], ŬˊɞŰŮɚŮɑ ɏɜŬ ɡɚɞˊɞɘɖɛɏɜɞ 

ŮɜůɤɛŬŰɤɛɏɜɞ ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ, ˊɟŬɔɛŬŰɞˊɞɘŮɑ ɛŮŰɟɐůŮɘɠ ɔɘŬ ɗŮɟɛɞəɟŬůɑŬ, 

ɡɔɟŬůɑŬ, ŬŰɛɞůűŬɘɟɘəɐ ˊɑŮůɖ əŬɘ ˊŬɟɞɡůɑŬ ɓɟɞɢɐɠ. ɀŮ Űɖɜ ɓɞɐɗŮɘŬ ŮɝŬɟŰɐɛŬŰɞɠ, 

ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ɤɠ əɎɟŰŬ ŭɘəŰɨɞɡ, ůŰɏɚɜŮɘ ŰŬ ŭŮŭɞɛɏɜŬ ɛɏůɤ Wi-FI ŮˊɘəɞɘɜɤɜɑŬɠ 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ůŮ ɛɑŬ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ ɡˊɞɚɞɔɘůŰɘəɞɨ ɜɏűɞɡɠ əŬɘ ˊŬɟɎɚɚɖɚŬ ɛŮ Űɖɜ 

ɓɞɐɗŮɘŬ ɛɑŬɠ ɛɘəɟɞɨ ɛŮɔɏɗɞɡɠ TFT LCD ɞɗɧɜɖɠ 2,2 ɘɜŰůɩɜ, ˊŬɟɞɡůɘɎɕŮɘ əŬɘ 

ŰɞˊɘəɎ ůŰɞ ůɨůŰɖɛŬ Űɘɠ ɛŮŰɟɐůŮɘɠ. ȹŮɜ ŭɑɜɞɜŰŬɘ ŮɘəɧɜŮɠ Ŭˊɧ Űɖɜ ɡɚɞˊɞɑɖůɖ, ɞɨŰŮ 

Űɖɜ ůɡɜŭŮůɛɞɚɞɔɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

¶ ɈɚɘəɎ hardware: ɇɞ ůɨůŰɖɛŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ Űɨˊɞɡ 

Arduino Mega 2560. ȺɝɎɟŰɖɛŬ ɔɘŬ ůɨɜŭŮůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ɛɏůɤ Wi-Fi ɞɜɞɛŬůɑŬɠ 

ESP 8266 Module. AɘůɗɖŰɐɟŬ ɔɘŬ ɛɏŰɟɖůɖ ɗŮɟɛɞəɟŬůɑŬɠ əŬɘ ɡɔɟŬůɑŬɠ ɞɜɞɛŬůɑŬɠ 

DHT22 temperature and humidity sensor. AɘůɗɖŰɐɟŬ ɔɘŬ ɛɏŰɟɖůɖ ˊŬɟɞɡůɑŬɠ 

ɓɟɞɢɐɠ, ɤůŰɧůɞ ŭŮɜ ŬɜŬűɏɟŮŰŬɘ əɎˊɞɘŬ ˊŮɟɘɔɟŬűɐ Űɞɡ. AɘůɗɖŰɐɟŬ ɔɘŬ ɛɏŰɟɖůɖ 

ŬŰɛɞůűŬɘɟɘəɐɠ ˊɑŮůɖɠ ɞɜɞɛŬůɑŬɠ ȸɀP180 pressure sensor.  

 

1.3.3 Weather Station for educational purposes based on 

Atmega8L 

 

 
       ȺɘəɧɜŬ 2: ȺɜŭŮɘəŰɘəɐ ŮɘəɧɜŬ ŰɟɑŰɞɡ ŬɜŰɑůŰɞɘɢɞɡ ůɡůŰɐɛŬŰɞɠ 

 

¶ ɄŮɟɘɔɟŬűɐ: ȼ ůɡɔəŮəɟɘɛɏɜɖ əŬŰŬůəŮɡɐ [3], ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ ŮɜůɤɛŬŰɤɛɏɜŬ 

ůɡůŰɐɛŬŰŬ ŰŬ ɞˊɞɑŬ ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ ˊɞɛˊɧɠ/ŭɏəŰɖɠ. ɇɞ ˊɟɩŰɞ, ˊɟŬɔɛŬŰɞˊɞɘŮɑ 

ɛŮŰɟɐůŮɘɠ ɔɘŬ ɗŮɟɛɞəɟŬůɑŬ, ɡɔɟŬůɑŬ, ˊŬɟɞɡůɑŬ ɓɟɞɢɐɠ, ŰŬɢɨŰɖŰŬ Ŭɜɏɛɞɡ əŬɘ 

ɡˊŮɟɘɩŭɞɡɠ ŬəŰɘɜɞɓɞɚɑŬɠ. ɀŮ Űɖɜ ɓɞɐɗŮɘŬ ŮɝŬɟŰɖɛɎŰɤɜ (ˊɞɡ ɓɟɑůəɞɜŰŬɘ 

ŮɔəŬŰŮůŰɖɛɏɜŬ əŬɘ ůŰŬ ŭɨɞ ůɡůŰɐɛŬŰŬ) ŰŬ ɞˊɞɑŬ ɚŮɘŰɞɡɟɔɞɨɜ ɛŮ ŰŮɢɜɞɚɞɔɑŬ 

ɟŬŭɘɞəɡɛɎŰɤɜ, ŮˊɘŰɡɔɢɎɜŮŰŬɘ ŬůɨɟɛŬŰɖ ŬˊɞůŰɞɚɐ əŬɘ ɚɐɣɖ ŭŮŭɞɛɏɜɤɜ. ɇɞ 
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əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ŭŮɨŰŮɟɞ ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ŭɏəŰɖɠ, ɛŮ Űɖ ɓɞɐɗŮɘŬ ɛɑŬɠ ɛɘəɟɞɨ 

ɛŮɔɏɗɞɡɠ TFT LCD ɞɗɧɜɖɠ 2,2 ɘɜŰůɩɜ, ˊŬɟɞɡůɘɎɕŮɘ Űɘɠ ɛŮŰɟɐůŮɘɠ. ȹŮɜ ŭɑɜɞɜŰŬɘ 

ŮɘəɧɜŮɠ Ŭˊɧ Űɖɜ ůɡɜŭŮůɛɞɚɞɔɑŬ Űɤɜ ůɡůŰɖɛɎŰɤɜ. 

¶ ɈɚɘəɎ hardware: ɇɞ ůɨůŰɖɛŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɏɠ Űɨˊɞɡ 

ATmega8L (ɑŭɘɞɡ Űɨˊɞɡ əŬɘ ŭɡɜŬŰɞŰɐŰɤɜ ɛŮ Űɞ Arduino Uno ŬɚɚɎ ˊɘɞ 

ɞɘəɞɜɞɛɘəɧɠ). ȹɨɞ ŮɝŬɟŰɐɛŬŰŬ ɔɘŬ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ŬˊɞůŰɞɚɐɠ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ 

ɟŬŭɘɞəɡɛɎŰɤɜ ɞɜɞɛŬůɑŬɠ nRF2410. AɘůɗɖŰɐɟŬ ɔɘŬ ɛɏŰɟɖůɖ ɗŮɟɛɞəɟŬůɑŬɠ əŬɘ 

ɡɔɟŬůɑŬɠ ɞɜɞɛŬůɑŬɠ DHT11 temperature and humidity sensor. AɘůɗɖŰɐɟŬ ɔɘŬ 

ɛɏŰɟɖůɖ ˊŬɟɞɡůɑŬɠ ɓɟɞɢɐɠ, ɞɜɞɛŬůɑŬɠ FC-37 əŬɘ ŬɘůɗɖŰɐɟŬ ɔɘŬ ɛɏŰɟɖůɖ 

ŰŬɢɨŰɖŰŬɠ Ŭɜɏɛɞɡ ɤůŰɧůɞ ŭŮɜ ŬɜŬűɏɟŮŰŬɘ əɎˊɞɘŬ ˊŮɟɘɔɟŬűɐ Űɞɡ. 

 

1.3.4 WiFi ESP8266 and DHT22 sensor 
 

 

   ȺɘəɧɜŬ 3: ȺɜŭŮɘəŰɘəɐ ŮɘəɧɜŬ ŰɏŰŬɟŰɞɡ ŬɜŰɑůŰɞɘɢɞɡ ůɡůŰɐɛŬŰɞɠ 

 

¶ ɄŮɟɘɔɟŬűɐ: ȼ ůɡɔəŮəɟɘɛɏɜɖ əŬŰŬůəŮɡɐ [4], ŬˊɞŰŮɚŮɑ ɏɜŬ ɡɚɞˊɞɘɖɛɏɜɞ 

ŮɜůɤɛŬŰɤɛɏɜɞ ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ, ˊŬɑɟɜŮɘ ɛŮŰɟɐůŮɘɠ Ŭˊɧ ɏɜŬɜ ŬɘůɗɖŰɐɟŬ 

ɗŮɟɛɞəɟŬůɑŬɠ-ɡɔɟŬůɑŬɠ əŬɘ ɛɏůɤ Wi-Fi ŮˊɘəɞɘɜɤɜɑŬɠ, ˊɞɡ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖɜ 

ɓɞɐɗŮɘŬ ŮɝŬɟŰɐɛŬŰɞɠ, ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ɤɠ əɎɟŰŬ ŭɘəŰɨɞɡ, ůŰɏɚɜŮɘ ŰŬ ŭŮŭɞɛɏɜŬ ůŮ 

ɛɑŬ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ ɡˊɞɚɞɔɘůŰɘəɞɨ ɜɏűɞɡɠ (cloud), ůɢŮŭɘŬůɛɏɜɖ ɔɘŬ 

ŮɘůŬɔɤɔɐ, ŬɜɎɚɡůɖ əŬɘ ŮɝŬɔɤɔɐ ɛŮŰɟɐůŮɤɜ əŬɘ ŭŮŭɞɛɏɜɤɜ, ɔɘŬ IoT ůɡůəŮɡɏɠ 

ɞɜɞɛŬůɑŬɠ: ɇhingSpeak (ɞɜɞɛŬůɑŬ ɘůŰɞɢɩɟɞɡ: https://thingspeak.com/).  

https://thingspeak.com/)
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¶ ɈɚɘəɎ hardware: ɇɞ ůɨůŰɖɛŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ Űɨˊɞɡ 

Arduino Uno. ȺɝɎɟŰɖɛŬ ɔɘŬ ůɨɜŭŮůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ɛɏůɤ Wi-Fi ɞɜɞɛŬůɑŬɠ 

Everything ESP8266 Űɨˊɞɡ ESP-01. ȰɜŬɜ ŬɘůɗɖŰɐɟŬ ɔɘŬ ɛɏŰɟɖůɖ ɗŮɟɛɞəɟŬůɑŬɠ 

əŬɘ ɡɔɟŬůɑŬɠ ɞɜɞɛŬůɑŬɠ DHT22 temperature and humidity sensor. ɀɑŬ ɓɎůɖ 

ůɡɜŬɟɛɞɚɧɔɖůɖɠ (breadboard) əŬɘ əŬɚɩŭɘŬ ɔɘŬ Űɖɜ ůɨɜŭŮůɖ ɧɚɤɜ Űɤɜ 

ŮɝŬɟŰɖɛɎŰɤɜ ɛŮŰŬɝɨ Űɞɡɠ. 

 

ɄŬɟŬəɎŰɤ ŬəɞɚɞɡɗŮɑ ɖ ůɢŮŭɑŬůɖ Űɞɡ əɡəɚɩɛŬŰɞɠ. 

 

ȺɘəɧɜŬ 4: ɆɢŮŭɑŬůɖ əɡəɚɩɛŬŰɞɠ ŰɏŰŬɟŰɞɡ ůɡůŰɐɛŬŰɞɠ 

 

1.3.5 Arduino Weather Station Project 
 

 

                  ȺɘəɧɜŬ 5: ȺɜŭŮɘəŰɘəɐ ŮɘəɧɜŬ ˊɏɛˊŰɞɡ ŬɜŰɑůŰɞɘɢɞɡ ůɡůŰɐɛŬŰɞɠ 

 

¶ ɄŮɟɘɔɟŬűɐ: ȼ ůɡɔəŮəɟɘɛɏɜɖ əŬŰŬůəŮɡɐ [5], ŬˊɞŰŮɚŮɑ ɏɜŬɜ ŰŮɚŮɘɞˊɞɘɖɛɏɜɞ 

ˊŮɟɘɓŬɜŰɞɚɞɔɘəɧ ůŰŬɗɛɧ, ɞ ɞˊɞɑɞɠ, ˊŬɑɟɜŮɘ ŬɟəŮŰɏɠ ɛŮŰɟɐůŮɘɠ ɔɘŬ Űɘɠ 

ˊŮɟɘɓŬɜŰɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ (ŮůɤŰŮɟɘəɐ əŬɘ ŮɝɤŰŮɟɘəɐ 

ɗŮɟɛɞəɟŬůɑŬ Űɖɠ əŬŰŬůəŮɡɐɠ, ɡɔɟŬůɑŬ, ˊɑŮůɖ, ˊŬɟɞɡůɑŬ ɓɟɞɢɐɠ, ŰŬɢɨŰɖŰŬ əŬɘ 

əŬŰŮɨɗɡɜůɖ Ŭɜɏɛɞɡ) əŬɘ ɛɏůɤ ŮɜůɤɛŬŰɤɛɏɜɖɠ Ethernet ɗɨɟŬɠ ˊɞɡ ɡˊɎɟɢŮɘ ůŰɞɜ 

ůɡɔəŮəɟɘɛɏɜɞ Űɨˊɞ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ Arduino, ŬˊɞůŰɏɚɚŮɘ ŰŬ ŭŮŭɞɛɏɜŬ 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ŮɜůɨɟɛŬŰŬ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ ůŮ ŮɝɡˊɖɟŮŰɖŰɐ (server). ɆŰɖɜ ůɡɜɏɢŮɘŬ ŰŬ ŭŮŭɞɛɏɜŬ 

ŬˊɞɗɖəŮɨɞɜŰŬɘ ůŮ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ ˊɟɞɓɎɚɚɞɜŰŬɘ ůŮ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ 

(Web Application) ɛŮ ˊɞɚɨ ɓŬůɘəɐ ŭɘŮˊŬűɐ ɢɟɐůŰɖ (UI), ɖ ɞˊɞɑŬ ɏɢŮɘ ɡɚɞˊɞɘɖɗŮɑ 

əŬɘ Űɖɜ ůŮɟɓɑɟŮɘ ɞ ŮɝɡˊɖɟŮŰɖŰɐɠ. ȼ ɡɚɞˊɞɑɖůɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ 

ŮɑɜŬɘ ŬɟəŮŰɎ ŭŬˊŬɜɖɟɐ, ŮɝŬɘŰɑŬɠ Űɖɠ ŬɝɑŬɠ əɎˊɞɘɤɜ ŬɘůɗɖŰɐɟɤɜ əŬɘ ŮɝŬɟŰɖɛɎŰɤɜ. 

¶ ɈɚɘəɎ hardware: ɇɞ ůɨůŰɖɛŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ Űɨˊɞɡ 

Arduino (Freetronics EtherTen) ɛŮ Űɖɜ ɛɧɜɖ ŭɘŬűɞɟɎ ɧŰɘ ɏɢŮɘ ŮɜůɤɛŬŰɤɛɏɜɖ ɛɑŬ 

ɗɨɟŬ Ethernet ůŰɖɜ ˊɚŬəɏŰŬ, ɛŮ Űɖɜ ɞˊɞɑŬ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ůɡɜŭɏŮŰŬɘ 

ŮɜůɨɟɛŬŰŬ ůŰɞ ŭɘŬŭɑəŰɡɞ. ȰɜŬɜ ŬɘůɗɖŰɐɟŬ ɔɘŬ ɛɏŰɟɖůɖ ɗŮɟɛɞəɟŬůɑŬɠ ɞɜɞɛŬůɑŬɠ 

DS18B20 əŬɘ ɏɜŬɜ ŬɘůɗɖŰɐɟŬ ɔɘŬ ɛɏŰɟɖůɖ ɗŮɟɛɞəɟŬůɑŬɠ, ɡɔɟŬůɑŬɠ əŬɘ ˊɑŮůɖɠ 

ɞɜɞɛŬůɑŬɠ BME280. ȰɜŬɜ ŬɘůɗɖŰɐɟŬ ɔɘŬ Űɖɜ ˊŬɟɞɡůɑŬ ɓɟɞɢɐɠ ɞɜɞɛŬůɑŬɠ 

Hydreon RG-II. ȷɘůɗɖŰɐɟŬ Ŭɜɏɛɞɡ ɞɜɞɛŬůɑŬɠ Davis Wind Anemometer, ɛɑŬ ɓɎůɖ 

ůɡɜŬɟɛɞɚɧɔɖůɖɠ (breadboard) əŬɘ əŬɚɩŭɘŬ ɔɘŬ Űɖɜ ůɨɜŭŮůɖ ɧɚɤɜ Űɤɜ 

ŮɝŬɟŰɖɛɎŰɤɜ ɛŮŰŬɝɨ Űɞɡɠ. ȼ ŬɜɎɔəɖ ɔɘŬ ˊŬɟɞɢɐ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ɏɢŮɘ 

əŬɗɞɟɘůŰŮɑ ůŰŬ 12V DC ɚɧɔɤ Űɤɜ ŬɘůɗɖŰɐɟɤɜ Ŭɜɏɛɞɡ əŬɘ ˊŬɟɞɡůɑŬɠ ɓɟɞɢɐɠ əŬɘ 

Űɤɜ ŬˊŬɘŰɐůŮɤɜ Űɞɡɠ ɔɘŬ Űɖɜ ɞɟɗɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ, ˊɞɡ ŮˊɘŰɡɔɢɎɜɞɜŰŬɘ ɛŮ Űɖɜ 

ůɡɔəŮəɟɘɛɏɜɖ Űɘɛɐ ŰɎůɖɠ. ɋůŰɧůɞ ŰŬ 12V ŮɑɜŬɘ ɖ ɛɏɔɘůŰɖ ůɡɜɘůŰɩɛŮɜɖ ŰɎůɖ 

Ůɘůɧŭɞɡ Ŭˊɧ Űɞɜ əŬŰŬůəŮɡŬůŰɐ əŬɘ ˊŬɟɧɚɞ, ˊɞɡ ŰŬ ɛŮŰŬŰɟɏˊŮɘ ɞ 

ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐɠ ɛɏůɤ Űɞɡ ŮɜůɤɛŬŰɤɛɏɜɞɡ ɟɡɗɛɘůŰɐ ŰɎůɖɠ, ůŮ Űɘɛɐ Űɤɜ 5V ɔɘŬ 

Űɖɜ ŬůűŬɚɐ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ ɡˊɧɚɞɘˊɤɜ ŮɝŬɟŰɖɛɎŰɤɜ, ɞ ɟɡɗɛɘůŰɐɠ ŰɎůɖɠ 

ɡˊŮɟɗŮɟɛŬɑɜŮŰŬɘ əŬɘ ɛˊɞɟŮɑ ɜŬ ůɡɛɓɞɨɜ ɛɞɘɟŬɑŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ 

ɢɟɧɜɞɡ ůŰɞɜ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ. 

 

ɄŬɟŬəɎŰɤ ŬəɞɚɞɡɗŮɑ ɖ ůɢŮŭɑŬůɖ Űɞɡ əɡəɚɩɛŬŰɞɠ. 

 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ȺɘəɧɜŬ 6: ɆɢŮŭɑŬůɖ əɡəɚɩɛŬŰɞɠ ˊɏɛˊŰɞɡ ůɡůŰɐɛŬŰɞɠ 

 

1.3.6 MKRXero Weather Data Logger 
 

 

       ȺɘəɧɜŬ 7: ȺɜŭŮɘəŰɘəɐ ŮɘəɧɜŬ ɏəŰɞɡ ŬɜŰɑůŰɞɘɢɞɡ ůɡůŰɐɛŬŰɞɠ 

 

¶ ɄŮɟɘɔɟŬűɐ: ȼ ůɡɔəŮəɟɘɛɏɜɖ əŬŰŬůəŮɡɐ [6], ɡɚɞˊɞɘŮɑ ɏɜŬ Ŭˊɚɧ ŮɜůɤɛŬŰɤɛɏɜɞ 

ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ əŬŰŬɔɟɎűŮɘ Űɘɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ (ɗŮɟɛɞəɟŬůɑŬ, 

ɡɔɟŬůɑŬ) əŬɘ Űɘɠ ŬˊɞɗɖəŮɨŮɘ ůŮ əɎɟŰŬ ŬˊɞɗɐəŮɡůɖɠ Űɨˊɞɡ SD (SD card), ɢɤɟɑɠ ɜŬ 

ˊŬɟɞɡůɘɎɕŮɘ əɎˊɞɘɞ Ůɑŭɞɠ ŮˊɘəɞɘɜɤɜɑŬɠ. ɄŬɟɧɚɞ ˊɞɡ ɖ ɛŮɚɏŰɖ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ 

ŮɟɔŬůɑŬɠ, ɏɢŮɘ ŮˊɘəŮɜŰɟɤɗŮɑ ɛɏɢɟɘ ůŰɘɔɛɐɠ ɛɧɜɞ ůŮ ůɡůŰɐɛŬŰŬ, ˊɞɡ ɏɢɞɡɜ 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ŭɡɜŬŰɧŰɖŰŬ ŬˊɞůŰɞɚɐɠ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ əŬɘ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɛŮ Űɞɜ 

ɢɟɐůŰɖ, ŮɑŰŮ ŬůɨɟɛŬŰŬ ŮɑŰŮ ŮɜůɨɟɛŬŰŬ, ˊɞɚɚɏɠ űɞɟɏɠ ŭŮɜ ŭɨɜŬŰŬɘ ɖ 

ɢɟɖůɘɛɞˊɞɑɖůɖ ŰɏŰɞɘɤɜ ɛŮɗɧŭɤɜ, ɚɧɔɤ ŬŭɡɜŬɛɑŬɠ ŭɘəŰɨɞɡ ɐ ŬəɧɛŬ əŬɘ ɛɖ ɨˊŬɟɝɖ 

ŭɘəŰɨɞɡ ůŰɖɜ ˊŮɟɘɞɢɐ ɐ əɎɚɚɘůŰŬ, ɞ ůəɞˊɧɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɜŬ ŰɞˊɞɗŮŰɖɗŮɑ 

ůŮ ŬˊɟɧůɘŰɖ əŬɘ ŬˊɞɛŬəɟɡůɛɏɜɖ ˊŮɟɘɞɢɐ, ɩůŰŮ ɜŬ ůɡɚɚɏɔŮɘ əŬɘ ɜŬ əŬŰŬɔɟɎűŮɘ 

Űɘɛɏɠ ŰɞˊɘəɎ. ɋůŰɧůɞ ɛŮ ŬɡŰɐ Űɖɜ ˊɟɞůɏɔɔɘůɖ, əŬɗɑůŰŬŰŬɘ ŭɡɜŬŰɐ ŬɡŰɐ ɖ 

əŬŰŬɔɟŬűɐ.  

¶ ɈɚɘəɎ hardware: ɇɞ ůɨůŰɖɛŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ Űɨˊɞɡ 

Arduino MKRZero. ȺɑɜŬɘ ɛɑŬ ɛɘəɟɧŰŮɟɖ ɏəŭɞůɖ Űɞɡ Arduino Zero ˊɞɡ ŰɟɏɢŮɘ ůŰŬ 

3.3V, ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞɡɠ ɛŮɔŬɚɨŰŮɟɞɡɠ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɏɠ Űɖɠ ɞɘəɞɔŮɜŮɑŬɠ Űɞɡ 

(Arduino, Genuino) ˊɞɡ Űɟɏɢɞɡɜ ůŰŬ 5V. Ⱥˊɑůɖɠ ɞ ůɡɔəŮəɟɘɛɏɜɞɠ 

ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐɠ ɏɢŮɘ ŮɜůɤɛŬŰɤɛɏɜɖ ɡˊɞŭɞɢɐ ɔɘŬ əɎɟŰŬ ŬˊɞɗɐəŮɡůɖɠ Űɨˊɞɡ 

SD. ȷəɧɛɖ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɏɜŬɠ DHT22 ŬɘůɗɖŰɐɟŬɠ ɔɘŬ əŬŰŬɔɟŬűɐ 

ɗŮɟɛɞəɟŬůɑŬɠ əŬɘ ɡɔɟŬůɑŬɠ, ɏɜŬɠ ˊɡəɜɤŰɐɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 100nF, ɛɑŬ ŬɜŰɑůŰŬůɖ 

4.75kɋ, ɛɑŬ ɓɎůɖ ůɡɜŬɟɛɞɚɧɔɖůɖɠ (breadboard) əŬɘ əŬɚɩŭɘŬ ɔɘŬ Űɖɜ ůɨɜŭŮůɖ 

ɛŮŰŬɝɨ Űɞɡɠ. 

 

ɄŬɟŬəɎŰɤ ŬəɞɚɞɡɗŮɑ ɖ ůɢŮŭɑŬůɖ Űɞɡ əɡəɚɩɛŬŰɞɠ. 

 

 

ȺɘəɧɜŬ 8: ɆɢŮŭɑŬůɖ əɡəɚɩɛŬŰɞɠ ɏəŰɞɡ ůɡůŰɐɛŬŰɞɠ 

 

 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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1.3.7 Measuring water and air temperature with Arduino GSM 

shield  

 

     ȺɘəɧɜŬ 9: ȺɜŭŮɘəŰɘəɐ ŮɘəɧɜŬ ɏɓŭɞɛɞɡ ŬɜŰɑůŰɞɘɢɞɡ ůɡůŰɐɛŬŰɞɠ 

 

¶ ɄŮɟɘɔɟŬűɐ: ȼ əŬŰŬůəŮɡɐ [7] ɡɚɞˊɞɘŮɑ ɏɜŬ ŮɜůɤɛŬŰɤɛɏɜɞ ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ, 

ɛŮŰɟɎŮɘ Űɖɜ ɗŮɟɛɞəɟŬůɑŬ ɜŮɟɞɨ əŬɘ ŬɏɟŬ əŬɘ ɛɏůɤ ŰŮɢɜɞɚɞɔɑŬɠ GSM (Global 

System for Mobile Communication), ŬˊɞůŰɏɚɚŮɘ ŰŬ ŭŮŭɞɛɏɜŬ ɛɏůɤ Ůɜɧɠ GPRS 

ŭɘəŰɨɞɡ (General Packet Radio Services). ɇŬ ŭŮŭɞɛɏɜŬ ŬˊɞůŰɏɚɚɞɜŰŬɘ ůŮ 

ŭɘŬŭɘəŰɡŬəɐ cloud ˊɚŬŰűɧɟɛŬ (ŬɜŬɚɨɗɖəŮ ŮəŰŮɜɩɠ ůŰɞ ˊɟɩŰɞ ůɨůŰɖɛŬ). 

¶ ɈɚɘəɎ hardware: ɇɞ ůɨůŰɖɛŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ ɛɘəɟɞŮˊŮɝŮɟɔŬůŰɐ Űɨˊɞɡ 

Arduino Uno, ɛɑŬ Arduino GSM ˊɚŬəɏŰŬ, ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ 

ŬˊɞůŰɞɚɐ ŭŮŭɞɛɏɜɤɜ, ɛɏůɤ Űɞɡ əɘɜɖŰɞɨ ŭɘəŰɨɞɡ, ɏɜŬɜ ŬɘůɗɖŰɐɟŬ ɗŮɟɛɞəɟŬůɑŬɠ 

ɞɜɞɛŬůɑŬɠ DS18B20, ɛɑŬ əɎɟŰŬ SIM ɛŮ ůɡɛűɤɜɑŬ ɛŮŰŬɝɨ ŰɖɚŮűɤɜɘəɞɨ ˊŬɟɧɢɞɡ 

ɔɘŬ ˊɟɞˊɚɖɟɤɛɏɜɞ ˊɚɎɜɞ ŭŮŭɞɛɏɜɤɜ, ɡˊɞŭɞɢɐ ɔɘŬ ɛˊŬŰŬɟɑŮɠ Űɨˊɞɡ ȷȷ ɛŮ ůəɞˊɧ 

Űɖɜ ŰɟɞűɞŭɞůɑŬ, ŭɘɎűɞɟŮɠ ŬɜŰɘůŰɎůŮɘɠ əŬɘ LED, ɧˊɤɠ əŬɘ əŬɚɩŭɘŬ ɔɘŬ ůɨɜŭŮůɖ 

ɛŮŰŬɝɨ Űɞɡɠ. 

 

ɄŬɟŬəɎŰɤ ŬəɞɚɞɡɗŮɑ ɖ ůɢŮŭɑŬůɖ Űɞɡ əɡəɚɩɛŬŰɞɠ. 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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      ȺɘəɧɜŬ 10: ɆɢŮŭɑŬůɖ əɡəɚɩɛŬŰɞɠ ɏɓŭɞɛɞɡ ůɡůŰɐɛŬŰɞɠ 

 

1.4 ȷɜɎɚɡůɖ əŬɘ ůɡɛˊŮɟɎůɛŬŰŬ ŬɜŰɑůŰɞɘɢɤɜ ůɡůŰɖɛɎŰɤɜ 
 

ȷűɞɨ ɛŮɚŮŰɐɗɖəŬɜ ˊɟɞůŮəŰɘəɎ ɧɚŬ ŰŬ ůɡůŰɐɛŬŰŬ, ɞɘ ŰŮɢɜɞɚɞɔɑŮɠ əŬɘ ɡˊɖɟŮůɑŮɠ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ, ŰŬ ŮɝŬɟŰɐɛŬŰŬ əŬɘ ɞɘ ŬɘůɗɖŰɐɟŮɠ, ˊŬɟŬŰɖɟɐɗɖəŮ, ɧŰɘ ɧɚŬ ŰŬ 

ůɡůŰɐɛŬŰŬ ɚŮɘŰɞɡɟɔɞɨɜ ůɨɛűɤɜŬ ɛŮ ŰŬ ˊŬɟŬəɎŰɤ ˊɚŬɑůɘŬ: 

 

¶ Ȱɢɞɡɜ ɛɞɜŬŭɘəɐ ɛɞɟűɐ ŮˊɘəɞɘɜɤɜɑŬɠ əŬɘ ŬˊɞůŰɞɚɐɠ ŭŮŭɞɛɏɜɤɜ. ȾŬɜɏɜŬ ůɨůŰɖɛŬ 

ŭŮɜ ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɜ ɢɟɐůŰɖ ɔɘŬ ˊɞɚɚŬˊɚɐ ŮˊɘəɞɘɜɤɜɑŬ, ɐ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ 

ɔɘŬ əɎˊɞɘŬ ŮɜŬɚɚŬəŰɘəɐ ɛɞɟűɐ ŬˊɞɗɐəŮɡůɖɠ ɐ ŮˊɘəɞɘɜɤɜɑŬɠ, ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ 

ɡűɑůŰŬŰŬɘ ɖ ůɡɔəŮəɟɘɛɏɜɖ ɔɘŬ Űɖɜ ɞˊɞɑŬ ˊɟɞɞɟɑɕŮŰŬɘ. ɄŬɟɎŭŮɘɔɛŬ ɛˊɞɟŮɑ ɜŬ 

ɗŮɤɟɖɗŮɑ, ɖ ŬˊɞŰɡɢɖɛɏɜɖ ŬˊɞůŰɞɚɐ ŭŮŭɞɛɏɜɤɜ, ɛɏůɤ ŬůɨɟɛŬŰɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮ Űɞ 

ŭɘŬŭɑəŰɡɞ (Wi-Fi) ɚɧɔɤ ˊŬɟɞɡůɑŬůɖɠ əɎˊɞɘɞɡ ŰŮɢɜɘəɞɨ ˊɟɞɓɚɐɛŬŰɞɠ ůŰɞ ŭɑəŰɡɞ Wi-

Fi, ˊɞɡ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ, Űɖɜ ɛɖ ŬˊɞůŰɞɚɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ŭɘɧŰɘ ŭŮɜ ɡɚɞˊɞɘɐɗɖəŮ 

ŮɜŬɚɚŬəŰɘəɧ ˊɚɎɜɞ ŬˊɞůŰɞɚɐɠ ɐ ŬˊɞɗɐəŮɡůɖɠ. ȺɜɏɟɔŮɘŬ, ˊɞɡ ŬɡŰɞɛɎŰɤɠ ɡűɑůŰŬŰŬɘ 

ɤɠ ŬˊɞŰɡɢɑŬ Űɞɡ ůɢŮŭɑɞɡ əŬɘ ŬůŰɞɢɑŬ Űɖɠ əŬŰŬůəŮɡɐɠ. 
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¶ ɉɟɖůɘɛɞˊɞɑɖůɖ ŮɝŬɟŰɖɛɎŰɤɜ əŬɘ ɡˊɖɟŮůɘɩɜ ɛŮ ůɢŮŰɘəɧ əɧůŰɞɠ. ɆŰɖɜ ˊɚŮɘɞɣɖűɑŬ 

Űɤɜ ůɡůŰɖɛɎŰɤɜ, ŭŮɜ ɡɚɞˊɞɘɐɗɖəŬɜ ŭɘŬŭɘəŰɡŬəɏɠ ŮűŬɟɛɞɔɏɠ, ɤůŰɧůɞ ɞɘ ŮɟŮɡɜɖŰɏɠ 

əŬŰɏűɡɔŬɜ ůŰɖɜ Ůɨəɞɚɖ, ŮɨɢɟɖůŰɖ əŬɘ ůɡɜɎɛŬ ˊŮɟɘɞɟɘůɛɏɜɖ ɚɨůɖ Űɤɜ ŭɘŬŭɘəŰɡŬəɩɜ 

ŮűŬɟɛɞɔɩɜ Űɨˊɞɡ cloud, ůŰɞɘɢŮɑɞ ˊɞɡ űŬɜŮɟɩɜŮɘ, ŮɑŰŮ ŬŭɡɜŬɛɑŬ ɡɚɞˊɞɑɖůɖɠ 

ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ ɐ Űɖɜ ɛɖ ŮˊɘɗɡɛɑŬ ɔɘŬ ˊŮɟŬɘŰɏɟɤ Ŭɨɝɖůɖ Űɖɠ 

ˊɞɚɡˊɚɞəɧŰɖŰŬɠ. ɄŬɟɎɚɚɖɚŬ, Űɞ əɧůŰɞɠ ɞɟɘůɛɏɜɤɜ ŬɘůɗɖŰɐɟɤɜ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ, ɝŮˊŮɟɜɎŮɘ əŬŰɎ ˊɞɚɨ Űɞ ˊɟɞůŭɞəɩɛŮɜɞ əɧůŰɞɠ, ɞɚɧəɚɖɟɞɡ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ, ůŰɖɜ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ. 

 

¶ ȹŮɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ əŬɛɑŬ ɛŮɚɏŰɖ ůŰɖɜ ɛŮɑɤůɖ əŬŰŬɜɎɚɤůɖɠ ŮɜɏɟɔŮɘŬɠ əŬɘ 

ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ůɡůŰɖɛɎŰɤɜ. ɄŬɟŬŰɖɟɐɗɖəŮ ůŮ ɧɚŬ ŰŬ ůɡůŰɐɛŬŰŬ, ɧŰɘ ŭŮɜ ɏɔɘɜŮ 

əŬɛɑŬ ɏɟŮɡɜŬ ɔɘŬ ɛŮɑɤůɖ Űɖɠ əŬŰŬɜɎɚɤůɖɠ ŮɜɏɟɔŮɘŬɠ ɛɏůɤ ˊɟɞɔɟŬɛɛŬŰɘůŰɘəɞɨ 

əɩŭɘəŬ, ůŰɞɘɢŮɑɞ ˊɞɡ ŭɖɚɩɜŮɘ ɧŰɘ ŰŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ ŮɑŰŮ ŮɑɜŬɘ ŬˊɞəɚŮɘůŰɘəɎ 

ŮɝŬɟŰɖɛɏɜŬ, Ŭˊɧ Űɖɜ ůɡɜŮɢɐ ˊŬɟɞɢɐ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ, ŮɑŰŮ ŭŮɜ ˊŬɟɞɡůɘɎɕɞɡɜ 

əŬɛɑŬ ŬɡŰɞɜɞɛɑŬ ůŮ ɛŮɔɎɚɖ ŭɘɎɟəŮɘŬ ɢɟɐůɖɠ. 

 

 ɆɡɜɞɣɑɕɞɜŰŬɠ ɧɚŬ ŰŬ ɤűɏɚɘɛŬ ůŰɞɘɢŮɑŬ, ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɢɟɐůɖɠ ˊɞɡ ɛˊɞɟŮɑ 

ɜŬ ˊɟɞəɨɣɞɡɜ, əŬɗɩɠ əŬɘ Űɞ ɛɏɔɘůŰɞ ŭɡɜŬŰɧ ɡˊɞɚɞɔɘůɛɧ ůŰɖɜ ůɢɏůɖ əɧůŰɞɡɠ-ˊɞɘɧŰɖŰŬɠ, 

ˊɎɟɗɖəŮ ɖ ŬˊɧűŬůɖ ɔɘŬ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ñɏɝɡˊɜɞɡò ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɞɡ ŮɜůɤɛŬŰɤɛɏɜɞɡ 

ůɡůŰɐɛŬŰɞɠ, ́ ɞɡ ɚŬɛɓɎɜŮɘ ůɡůŰɖɛŬŰɘəɏɠ ɛŮŰɟɐůŮɘɠ ůŮ əŬɗɞɟɘůɛɏɜŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ, 

ɔɘŬ ɏɝɘ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɎ ůŰɞɘɢŮɑŬ (ɗŮɟɛɞəɟŬůɑŬ, ɡɔɟŬůɑŬ, ŬŰɛɞůűŬɘɟɘəɐ ˊɑŮůɖ, UV 

ŬəŰɘɜɞɓɞɚɑŬ, Ŭɑůɗɖůɖ ɓɟɞɢɐɠ, ůɡɔəɏɜŰɟɤůɖ ůəɧɜɖɠ), ˊɟɞůűɏɟŮɘ ůŰɞɜ ɢɟɐůŰɖ 

ŭɡɜŬŰɧŰɖŰŮɠ ɔɘŬ ŬˊɞůŰɞɚɐ ŭŮŭɞɛɏɜɤɜ ŬůɨɟɛŬŰŬ əŬɘ ŮɜůɨɟɛŬŰŬ ɛŮ əŬŰɎɚɚɖɚɞɡɠ Ůɚɏɔɢɞɡɠ 

(Wi-Fi əŬɘ Ethernet), ɛŮ ˊŬɟɎɚɚɖɚɖ ŭɡɜŬŰɧŰɖŰŬ ŬˊɞɗɐəŮɡůɖɠ ŭŮŭɞɛɏɜɤɜ ůŮ əɎɟŰŬ 

ŬˊɞɗɐəŮɡůɖɠ SD, ůŮ ˊŮɟɑˊŰɤůɖ ŬˊɩɚŮɘŬɠ ŭɘəŰɨɞɡ, ɛŮ ůəɞˊɧ Űɖɜ ŬˊɞůŰɞɚɐ Űɞɡɠ ůŮ 

ɛŮɚɚɞɜŰɘəɧ ɢɟɧɜɞ Ŭűɞɨ ŮˊŬɜɏɚɗŮɘ ɖ ůɨɜŭŮůɖ ɛŮ Űɞ ŭɘŬŭɑəŰɡɞ. ɇɏɚɞɠ, ɓŮɚŰɘůŰɞˊɞɘɐɗɖəŮ 

ůŰɞ ɜŬ ɏɢŮɘ Űɖɜ ɛɘəɟɧŰŮɟɖ ŭɡɜŬŰɐ əŬŰŬɜɎɚɤůɖ ŮɜɏɟɔŮɘŬɠ, ɚɧɔɤ Űɞɡ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ 

Űɞɡ, ˊɞɡ Űɞ ɗɏŰŮɘ ůŮ əŬŰɎůŰŬůɖ ɢŬɛɖɚɐɠ ɚŮɘŰɞɡɟɔɑŬɠ (sleep mode), Ŭɛɏůɤɠ ɛŮŰɎ Űɖɜ 

ŬˊɞůŰɞɚɐ ɛŮŰɟɐůŮɤɜ əŬɘ ŮˊŬɜɏɟɢŮŰŬɘ ůŮ əŬɜɞɜɘəɐ ɚŮɘŰɞɡɟɔɑŬ, ɚɑɔɞ ˊɟɘɜ Űɖɜ ŮˊɧɛŮɜɖ 

ŬˊɞůŰɞɚɐ. ɄŬɟɎɚɚɖɚŬ ɛŮ Űɞ ŮɜůɤɛŬŰɤɛɏɜɞ ůɨůŰɖɛŬ, ˊɎɟɗɖəŮ ɖ ŬˊɧűŬůɖ ɔɘŬ ɡɚɞˊɞɑɖůɖ 

ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ, ɖ ɞˊɞɑŬ ůŮɟɓɑɟŮŰŬɘ Ŭˊɧ ŮɝɡˊɖɟŮŰɖŰɐ, ɛŮ ɡɚɞˊɞɘɖɛɏɜɖ ɓɎůɖ 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ŭŮŭɞɛɏɜɤɜ ɔɘŬ ŬˊɞɗɐəŮɡůɖ Űɤɜ ɛŮŰɟɐůŮɤɜ əŬɘ ŬɜɎəɚɖůɐ Űɞɡɠ ɧŰŬɜ ŬɡŰɧ ɕɖŰɖɗŮɑ, ɛŮ 

űɘɚɘəɐ ŭɘŮˊŬűɐ ɢɟɐůŰɖ (UI friendly), əŬɗɩɠ əŬɘ ŬˊɞəɟɘŰɘəɐ ůɢŮŭɑŬůɖ (responsive design) 

ɩůŰŮ ɜŬ űŬɑɜŮŰŬɘ ůŮ əɎɗŮ Ůɑŭɞɠ ůɡůəŮɡɐɠ, ɞˊɞɘɤɜŭɐˊɞŰŮ ŭɘŬůŰɎůŮɤɜ, ɛŮ Űɖɜ ɑŭɘŬ 

ŮɡəɟɑɜŮɘŬ əŬɘ Ŭˊɧəɟɘůɖ.  

 

1.5 Ɇɨɜɞɣɖ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ 
 

ɆŰɞ əŮɑɛŮɜɞ ŬɡŰɧ ŬɜŬɚɨŮŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ůɢŮŭɑŬůɖɠ əŬɘ ɡɚɞˊɞɑɖůɖɠ Űɞɡ 

ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬɗɩɠ əŬɘ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ. ȷˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 

ˊɏɜŰŮ əŮűɎɚŬɘŬ.  

ɇɞ Űɟɏɢɤɜ əŮűŬɚŬɑɞ ŬˊɞŰŮɚŮɑ Űɖɜ ŮɘůŬɔɤɔɐ ůŰɞ ɗɏɛŬ Űɞ ɞˊɞɑɞ ˊɟŬɔɛŬŰŮɨŮŰŬɘ ɖ 

ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ əŬɗɩɠ əŬɘ Űɞɜ ɚɧɔɞ ɔɘŬ Űɞɜ ɞˊɞɑɞ ˊɟɞɏəɡɣŮ.  

ɆŰɞ ŭŮɨŰŮɟɞ əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ˊɚɐɟɖ əŬŰŬɔɟŬűɐ əŬɘ ŬɜɎɚɡůɖ Űɤɜ ŰŮɢɜɞɚɞɔɘɩɜ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ, əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ əŬŰŬůəŮɡɐɠ Űɞɡ ŮɜůɤɛŬŰɤɛɏɜɞɡ 

ůɡůŰɐɛŬŰɞɠ əŬɗɩɠ əŬɘ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ˊɟɞůŬɟɛɞůŰŮɑ ɞ 

ŬɜŬɔɜɩůŰɖɠ ůŰɞ ɔɜɤůŰɘəɧ ŬɜŰɘəŮɑɛŮɜɞ.  

ɇɞ ŰɟɑŰɞ əŮűɎɚŬɘɞ ˊɟŬɔɛŬŰŮɨŮŰŬɘ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɔɘŬ Űɞ ůɢŮŭɘŬůɛɧ 

Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ, Űɖɜ ɚŮˊŰɞɛŮɟɐ ˊŮɟɘɔɟŬűɐ Űɤɜ ɞɜŰɞŰɐŰɤɜ, Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɤɜ 

ůɡůɢŮŰɑůŮɤɜ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ. Ⱥˊɘˊɚɏɞɜ, ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ŰŮɢɜɘəɏɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ ŬůűɎɚŮɘŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ.  

ɆŰɞ ŰɏŰŬɟŰɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ɡɚɘəɧ ɛɏɟɞɠ Űɖɠ ŮɟɔŬůɑŬɠ, ŰŬ ŰŮɢɜɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ əɎɗŮ ŮɝŬɟŰɐɛŬŰɞɠ, ɞ Űɟɧˊɞɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ 

ŬɜŬɚɡŰɘəɎ ůɢŮŭɘŬɔɟɎɛɛŬŰŬ Űɤɜ əɡəɚɤɛɎŰɤɜ ˊɞɡ ɡɚɞˊɞɘɐɗɖəŬɜ. 

ɆŰɞ ˊɏɛˊŰɞ əŮűɎɚŬɘɞ ŬɜŬˊŰɨůůŮŰŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ɚɞɔɘůɛɘəɞɨ ɛɏɟɞɡɠ Űɖɠ 

ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ. ɄŬɟɞɡůɘɎɕɞɜŰŬɘ əŬɘ ŬɜŬɚɨɞɜŰŬɘ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ əŬɘ ɖ ŭɘŮˊŬűɐ 

ɢɟɐůŰɖ ɛɏůɤ ŭɘŬűɧɟɤɜ ůŰɘɔɛɘɧŰɡˊɤɜ əŬɘ ˊɘɗŬɜɩɜ ůŮɜŬɟɑɤɜ ɢɟɐůɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

ɆŰɞ ɏəŰɞ, əŬɘ ŰŮɚŮɡŰŬɑɞ, əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ Ŭˊɧ Űɖɜ 

ŬɜɎˊŰɡɝɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ŰŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ əŬŰɎ Űɖɜ ɡɚɞˊɞɑɖůɖ, əŬɘ 

ˊɘɗŬɜɏɠ ɛŮɚɚɞɜŰɘəɏɠ ŮˊŮəŰɎůŮɘɠ əŬɘ ɓŮɚŰɘɩůŮɘɠ. 

 

 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 
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ȾŮűɎɚŬɘɞ 2ɞ ï ŪŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ 
 

 

ɆŮ ŬɡŰɧ Űɞ əŮűɎɚŬɘɞ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ŰŮɢɜɞɚɞɔɑŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ 

Űɖɜ Ůəˊɧɜɖůɖ Űɖɠ ŮɟɔŬůɑŬɠ. ȷˊɞůŬűɖɜɑɕɞɜŰŬɘ ɗŮɤɟɖŰɘəɏɠ ɏɜɜɞɘŮɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɞɜ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɧ ŭɘŬŭɘəŰɨɞɡ, Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Arduino əŬɘ Űɏɚɞɠ, ŬɜŬɚɨɞɜŰŬɘ ɞɘ 

ˊɚŬŰűɧɟɛŮɠ ŬɜɎˊŰɡɝɖɠ ɚɞɔɘůɛɘəɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ. ȹɘɧŰɘ, ɞ ɧɔəɞɠ Űɤɜ 

ŰŮɢɜɞɚɞɔɘɩɜ, ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɖɜ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ, ŮɑɜŬɘ ŬɟəŮŰɎ ɛŮɔɎɚɞɠ 

əŬɘ ɗŬ ɐŰŬɜ ŮɝŬɘɟŮŰɘəɎ ɢɟɞɜɞɓɧɟɞ, ɜŬ ŬɜŬɚɡɗɞɨɜ ɧɚŮɠ ůŰɞɜ ɑŭɘɞ ɓŬɗɛɧ, ɗŬ ŬɜŬɚɡɗɞɨɜ 

ɘŭɘŬɑŰŮɟŬ ɞɘ ŰŮɢɜɞɚɞɔɑŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əŬŰɎ əɧɟɞɜ əŬɘ ůŮ ɛɘəɟɧŰŮɟɞ ɓŬɗɛɧ, 

ŬɡŰɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɤɠ ɡˊɞůŰɖɟɘəŰɘəɏɠ. 

 

2.1 ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ŭɘŬŭɘəŰɨɞɡ 
 

 

H ŮˊɘůŰɐɛɖ Űɖɠ ˊɚɖɟɞűɞɟɘəɐɠ ˊɞɡ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŭɘŬŭɘəŰɡŬəɩɜ 

ŮűŬɟɛɞɔɩɜ ɘůŰɞɢɩɟɞɡ ɞɜɞɛɎɕŮŰŬɘ ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ȹɘŬŭɘəŰɨɞɡ (Web Development) 

[8]. ȼ ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ, Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ Ůɜɧɠ ŭɘŬŭɘəŰɡŬəɞɨ ɘůŰɞɢɩɟɞɡ ɐ ɘůŰɞůŮɚɑŭŬɠ 

(ɘůɧŰɘɛɞɘ ɧɟɞɘ ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ Űɞ ɑŭɘɞ ůŰɞɘɢŮɑɞ), ɛˊɞɟŮɑ ɜŬ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ Űɖɜ ŬɜɎˊŰɡɝɖ 

ɛɑŬɠ ŮɜɘŬɑŬɠ Ŭˊɚɐɠ ůŮɚɑŭŬɠ ɏɤɠ ɛɑŬ ůŮɘɟɎ ˊɞɚɨˊɚɞəɤɜ ɘůŰɞɢɩɟɤɜ. Ƀ ˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ 

ŭɘŬŭɘəŰɨɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ˊɞɚɚɏɠ ŮɜɏɟɔŮɘŮɠ, ɛŮɟɘəɏɠ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ŮɑɜŬɘ ɞ ůɢŮŭɘŬůɛɧɠ Űɞɡ 

ɘůŰɞɢɩɟɞɡ, ɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ, ɞ ˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ, ɖ ŭɘŬɛɧɟűɤůɖ Űɖɠ 

ŬůűɎɚŮɘŬɠ Űɞɡ ŭɘəŰɨɞɡ, ɖ ŬɜɎˊŰɡɝɖ ůŮɜŬɟɑɤɜ ɔɘŬ Űɞɜ ŮɝɡˊɖɟŮŰɖŰɐ (server) əŬɘ Űɞɜ ˊŮɚɎŰɖ 

(client), əŬɗɩɠ əŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ůɡůŰɖɛɎŰɤɜ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ ɔɜɤůŰɎ 

ɤɠ Content Management Systems (CMS [33]), ŰŬ ɞˊɞɑŬ ŬˊɞŰŮɚɞɨɜ Űɞɜ ŮɜŭɘɎɛŮůɞ əɟɑəɞ 

ɛŮŰŬɝɨ Űɞɡ ɢɟɐůŰɖ əŬɘ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ.  

Ƀ ˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ ŭɘŬŭɘəŰɨɞɡ ɛˊɞɟŮɑ ɜŬ ŭɘŬɘɟŮɗŮɑ ůŰɘɠ Ůɝɐɠ ŰɟŮɘɠ əŬŰɖɔɞɟɑŮɠ: 

ůŰɞɜ ɡˊɞɚɞɔɘůŰɐ ŮɝɡˊɖɟŮŰɖŰɐ (web server), ůŰɞɜ ɡˊɞɚɞɔɘůŰɐ ˊŮɚɎŰɖ (web client) əŬɘ 

Űɏɚɞɠ ůŰɞ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ (Database Management System ɐ 

DBMS [32]). Ƀ ɧɟɞɠ web server [9] ŬɜŬűɏɟŮŰŬɘ ůŮ ŮəŮɑɜɞɜ Űɞɜ ɡˊɞɚɞɔɘůŰɐ ɞ ɞˊɞɑɞɠ ŮɑɜŬɘ 

ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖɜ ŭɘŮəˊŮɟŬɑɤůɖ Űɤɜ ŬɘŰɖɛɎŰɤɜ ˊɞɡ Űɞɡ ɗɏŰɞɡɜ ɞɘ web clients. ɆŮ ŬɡŰɧɜ 

Űɞɜ ɡˊɞɚɞɔɘůŰɐ ŮəŰŮɚɞɨɜŰŬɘ ɔɚɩůůŮɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŮɝɡˊɖɟŮŰɖŰɐ (server-side 
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programming) ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ HTML ŮɔɔɟɎűɤɜ.  ȼ ɏɜɜɞɘŬ web client ŬɜŬűɏɟŮŰŬɘ ůŰɞɜ 

ɡˊɞɚɞɔɘůŰɐ Űɞɡ ɢɟɐůŰɖ ůŰɞɜ ɞˊɞɑɞ ůɡɜɐɗɤɠ ŮəŰŮɚŮɑŰŬɘ ɏɜŬ ˊɟɧɔɟŬɛɛŬ ˊŮɟɘɐɔɖůɖɠ ůŰɞ 

ŭɘŬŭɑəŰɡɞ (web browser). Ƀ ˊŮɟɘɖɔɖŰɐɠ ŭɖɛɘɞɡɟɔŮɑ əŬɘ ŬˊɞůŰɏɚɚŮɘ ŬɘŰɐɛŬŰŬ ˊɟɞɠ Űɞɜ web 

server əŬɘ ůŰɖɜ ůɡɜɏɢŮɘŬ ˊŬɟŬɚŬɛɓɎɜŮɘ Űɘɠ ŬˊŬɜŰɐůŮɘɠ Űɘɠ ɞˊɞɑŮɠ Ůɜ ŰɏɚŮɘ ŮɛűŬɜɑɕŮɘ ůŰɞɜ 

ɢɟɐůŰɖ. ɀɑŬ ŬəɧɛŬ ŬɟɛɞŭɘɧŰɖŰŬ Űɞɡ browser ŮɑɜŬɘ ɜŬ ŮəŰŮɚŮɑ ɔɚɩůůŮɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ 

ˊŮɚɎŰɖ (client-side programming). ɇɞ ůɨůŰɖɛŬ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ [10] ɗŮɤɟŮɑŰŬɘ ɛɑŬ 

ɝŮɢɤɟɘůŰɐ əŬŰɖɔɞɟɑŬ ˊŬɟɧɚɞ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮəŰŮɚŮɑŰŬɘ əŬɘ ůŰɞɜ ɡˊɞɚɞɔɘůŰɐ ŮɝɡˊɖɟŮŰɖŰɐ. 

ɁŬɘ ɛŮɜ ŮɑɜŬɘ ŬɜŬˊɧůˊŬůŰɞ əɞɛɛɎŰɘ Űɞɡ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŭɘŬŭɘəŰɨɞɡ, ŬɚɚɎ ˊŬɟɧɚŬ 

ŬɡŰɎ, ŮɑɜŬɘ ůɨůŰɖɛŬ ɔŮɜɘəɞɨ ůəɞˊɞɨ, Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŮ ˊɞɚɚɏɠ ɎɚɚŮɠ 

ŮűŬɟɛɞɔɏɠ ɞɘ ɞˊɞɑŮɠ ŭŮɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ŭɘŬŭɘəŰɡŬəɏɠ ŮűŬɟɛɞɔɏɠ. ɇŬ ůɡůŰɐɛŬŰŬ 

ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ɡˊŮɨɗɡɜŬ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ əŬɘ Űɖɜ ŬɜɎəŰɖůɖ Űɘɠ ŭɡɜŬɛɘəɐɠ 

ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɞɡɠ ɢɟɐůŰŮɠ əŬɘ Ŭˊɧ ůɡůəŮɡɏɠ əŬŰŬɔɟŬűɐɠ ŭŮŭɞɛɏɜɤɜ. 

ɉŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ, ˊɞɡ əɎɚɚɘůŰŬ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ˊŮɟɘɔɟɎűŮɘ əŬɘ Űɖɜ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ˊŬɟɎɚɚɖɚŬ ɛŮ Űɖɜ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ 

ŮɟɔŬůɑŬɠ, ŬˊɞŰŮɚŮɑ ɛɑŬ ůɡůəŮɡɐ, ɞɘ ɞˊɞɑŬ ɚŬɛɓɎɜŮɘ ɛɏŰɟɖůɖ ɔɘŬ Űɖɜ ɗŮɟɛɞəɟŬůɑŬ, ŬɜɎ 

ŰŬəŰɎ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ əŬɘ ůŰɏɚɜŮɘ ůŰɞɜ server, Űɖɜ ŰɟɏɢɞɡůŬ Űɘɛɐ, Űɞɡ ɢɩɟɞɡ ůŰɞɜ 

ɞˊɞɑɞ ɓɟɑůəŮŰŬɘ. 

 

2.1.1 HTML 
 

 

ȼ HTML (HyperText Markup Language ɐ ũɚɩůůŬ ɆɐɛŬɜůɖɠ ȾŮɘɛɏɜɞɡ) [11] ŮɑɜŬɘ 

ɖ ɓŬůɘəɐ ɔɚɩůůŬ ůɐɛŬɜůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ɘůŰɞɢɩɟɞɡ. ȼ HTML 

ŭŮɜ ɗŮɤɟŮɑŰŬɘ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŬɚɚɎ ŮɑɜŬɘ ɏɜŬ ɏɔɔɟŬűɞ ɛŮ ɞŭɖɔɑŮɠ ˊɟɞɠ Űɞɡɠ 

browsers ɔɘŬ Űɞ ˊɤɠ ɜŬ ŮɛűŬɜɑůɞɡɜ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ ůŰɞɡɠ ɢɟɐůŰŮɠ. ȳˊɤɠ ŮɑɜŬɘ űŬɜŮɟɧ ɖ 

HTML ñŮəŰŮɚŮɑŰŬɘò ůŰɞɜ ɡˊɞɚɞɔɘůŰɐ ˊŮɚɎŰɖ ɛɏůɤ Űɞɡ browser. ɇŬ ɓŬůɘəɎ ŭɞɛɘəɎ 

ůɡůŰŬŰɘəɎ Űɖɠ HTML ŮɑɜŬɘ ŰŬ HTML ůŰɞɘɢŮɑŬ (HTML elements) ŰŬ ɞˊɞɑŬ ŬˊɞŰŮɚɞɨɜŰŬɘ 

Ŭˊɧ ŮŰɘəɏŰŮɠ (tags). ɇŬ tags ŮɑɜŬɘ ɚɏɝŮɘɠ ɐ ɔɟɎɛɛŬŰŬ ˊɞɡ ˊŮɟɘəɚŮɑɞɜŰŬɘ Ŭˊɧ ɔɤɜɘɩŭŮɘɠ 

ŬɔəɨɚŮɠ əŬɘ ɡˊɎɟɢɞɡɜ ŬɜɎ ɕŮɨɔɖ. ȹɖɚŬŭɐ, ɡˊɎɟɢŮɘ ɏɜŬ tag ˊɞɡ ůɖɛŬŰɞŭɞŰŮɑ Űɖɜ ɏɜŬɟɝɖ 

əŬɘ ɏɜŬ ˊɞɡ ůɖɛŬŰɞŭɞŰŮɑ Űɖɜ ɚɐɝɖ ɛŮ ɛŮɟɘəɏɠ ŮɝŬɘɟɏůŮɘɠ. ɇɞ tag ɚɐɝɖɠ ˊŮɟɘɏɢŮɘ ɛɑŬ ́ ɚɎɔɘŬ 

ɔɟŬɛɛɐ ó/ô ɔɘŬ ɜŬ ŭɘŬɢɤɟɑɕŮŰŬɘ Ŭˊɧ Űɞ tag ɏɜŬɟɝɖɠ. ȰɜŬ ˊŬɟɎŭŮɘɔɛŬ tag, ˊɞɡ ŮɑɜŬɘ əŬɘ ɏɜŬ 

Ŭˊɧ ŰŬ ˊɘɞ ůɖɛŬɜŰɘəɎ ůŰɞɘɢŮɑŬ, ɔɘŬ Űɖɜ ŭɐɚɤůɖ Ůɜɧɠ HTML ŮɔɔɟɎűɞɡ ŮɑɜŬɘ Űɞ Ůɝɐɠ: 
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<html>...</html>. ɇŬ tags ɛɏůŬ Űɞɡɠ ˊŮɟɘəɚŮɑɞɡɜ əŮɑɛŮɜɞ ɐ əŬɘ ɎɚɚŬ ŮůɤŰŮɟɘəɎ tags 

(ŮɛűɤɚŮɡɛɏɜŬ tags). ɀŮɟɘəɎ ɓŬůɘəɎ tags ˊŬɟŬɗɏŰɞɜŰŬɘ ůŰɞɜ ˊɑɜŬəŬ 1 ˊɞɡ ŬəɞɚɞɡɗŮɑ. 

 

HTML ůŰɞɘɢŮɑɞ ɄŮɟɘɔɟŬűɐ 

<!DOCTYPE>  

ȷˊɞŰŮɚŮɑ ɞŭɖɔɑŬ ˊɞɡ əŬɗɞɟɑɕŮɘ Űɖɜ ɏəŭɞůɖ Űɖɠ HTML 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

<html>  ɄŮɟɘəɚŮɑŮɘ ɧɚɞ Űɞ HTML ɏɔɔɟŬűɞ 

<head> 

ɄŬɟɏɢŮɘ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɏɠ ɛŮ Űɞ ɏɔɔɟŬűɞ ɧˊɤɠ 

ɔɚɩůůŬ, əɤŭɘəɞˊɞɑɖůɖ əŬɗɩɠ əŬɘ ɛŮŰŬŭŮŭɞɛɏɜŬ 

<title>  ɃɟɑɕŮɘ Űɞɜ ŰɑŰɚɞ Űɞɡ ɘůŰɞɢɩɟɞɡ 

<body> 

ɄŮɟɘɔɟɎűŮɘ Űɞ ɞˊŰɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ Űɖɠ ůŮɚɑŭŬɠ, Űɞ ɞˊɞɑɞ 

ɗŬ ŮɛűŬɜɘůŰŮɑ ůŰɞɜ ɢɟɐůŰɖ 

<div> 

ɃɛŬŭɞˊɞɘŮɑ ůŰɞɘɢŮɑŬ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ ŰŬ əŬɗɞɟɑɕŮɘ ůŬɜ 

ɏɜŬ ɝŮɢɤɟɘůŰɧ ŰɛɐɛŬ Űɖɠ ůŮɚɑŭŬɠ. (ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

ůɢŮŭɧɜ ˊɎɜŰŬ) 

<!-- ... --> ɃɟɑɕŮɘ ůɢɧɚɘŬ 

<h1>,<h2>,é,<h6> ɃɟɑɕŮɘ ŮˊɘəŮűŬɚɑŭŮɠ ŰɛɖɛɎŰɤɜ əŮɘɛɏɜɞɡ 

<p> ɃɟɑɕŮɘ ˊŬɟɎɔɟŬűɞ 

<button> ɃɟɑɕŮɘ əɞɡɛˊɑ 

<form>  ɃɟɑɕŮɘ űɧɟɛŬ 

<input>  ɃɟɑɕŮɘ ˊŮŭɑɞ ŮɘůŬɔɤɔɐɠ 

               ɄɑɜŬəŬɠ 1: ɄŬɟɞɡůɑŬůɖ ɓŬůɘəɩɜ ůŰɞɘɢŮɑɤɜ HTML 

 

ȷˊɧ Űɘɠ Ŭɟɢɏɠ Űɞɡ ŭɘŬŭɘəŰɨɞɡ əŬɘ Űɤɜ ɘůŰɞɢɩɟɤɜ, ɡˊɎɟɢɞɡɜ ŬɟəŮŰɏɠ ŮəŭɧůŮɘɠ 

HTML ɞɘ ɞˊɞɑŮɠ ɛŮŰŬɚɚɎůůɞɜŰŬɘ ůŰɞɜ ɢɟɧɜɞ, ɛŮ Űɖɜ ˊɘɞ ˊɟɧůűŬŰɖ ɏəŭɞůɖ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛɏɢɟɘ əŬɘ ůɐɛŮɟŬ ɜŬ ŮɑɜŬɘ ɖ HTML5. ȼ HTML ɔŮɜɘəɧŰŮɟŬ, ŭɖɛɘɞɡɟɔŮɑ 

Űɖ ɓŬůɘəɐ ŭɞɛɐ Ůɜɧɠ ɘůŰɞɢɩɟɞɡ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɡˊɎɟɢɞɡɜ əŬɘ ɎɚɚŮɠ ŰŮɢɜɞɚɞɔɑŮɠ ˊɞɡ 

Űɞɜ ůɡɛˊɚɖɟɩɜɞɡɜ ŭɘŬɛɞɟűɩɜɞɜŰŬɠ ɏɜŬɜ ˊɘɞ ŮɡˊŬɟɞɡůɑŬůŰɞ ɘůŰɞɢɩɟɞ, ɧˊɤɠ ɖ CSS. ȷˊɧ 

Űɖɜ Ɏɚɚɖ ɖ Javascript ɓŮɚŰɘɩɜŮɘ Űɖɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ Űɞɡ, əŬɗɩɠ ŭɑɜŮɘ əŬɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ 

ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɛŮ Űɞɜ ɢɟɐůŰɖ.  

 

2.1.2 CSS 
 

 

ȼ CSS (Cascading Style Sheets ɐ ȹɘŬŭɞɢɘəɎ ūɨɚɚŬ ɆŰɡɚ) [12] ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ 

ɜŬ ˊŮɟɘɔɟɎɣŮɘ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ Űɞ HTML ɏɔɔɟŬűɞ ɗŬ ŮɛűŬɜɘůŰŮɑ ůŰɖɜ ɞɗɧɜɖ Űɞɡ 

ɢɟɐůŰɖ, ůŮ ɞɗɧɜŮɠ ŭɘŬűɞɟŮŰɘəɞɨ ɛŮɔɏɗɞɡɠ ŬɚɚɎ əŬɘ ůŮ ŭɘɎűɞɟŮɠ ɎɚɚŮɠ ˊŮɟɘˊŰɩůŮɘɠ. ȼ 

CSS ɖ ɞˊɞɑŬ ŭŮɜ ɗŮɤɟŮɑŰŬɘ ɞɨŰŮ ŬɡŰɐ əŬɗŬɟɐ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ, ŭɖɛɘɞɡɟɔɐɗɖəŮ 

ɔɘŬ ɜŬ ŭɘŬɢɤɟɘůŰɞɨɜ ɞɘ ŮɜŰɞɚɏɠ Űɘɠ ŮɛűɎɜɘůɖɠ Ŭˊɧ Űɘɠ ŮɜŰɞɚɏɠ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ ɛɑŬɠ 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ɘůŰɞůŮɚɑŭŬɠ. ȼ CSS ɓɞɖɗɎŮɘ ůŰɞ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɛɑŬ ɞɛɞɟűɧŰŮɟɖ ɘůŰɞůŮɚɑŭŬ, ɞˊŰɘəɎ. 

ȹŮɜ ɡˊɎɟɢŮɘ ɘůŰɞůŮɚɑŭŬ ůŰɞ ŭɘŬŭɑəŰɡɞ ɖ ɞˊɞɑŬ ɜŬ ɏɢŮɘ ɡˊɞůŰŮɑ ůŰɘɚɘůŰɘəɐ ŮˊŮɝŮɟɔŬůɑŬ 

ŭɑɢɤɠ Űɖɜ ɢɟɐůɖ Űɖɠ CSS. ñȺəŰŮɚŮɑŰŬɘò, Ůˊɑůɖɠ, Ŭˊɧ Űɞɜ browser Űɞɡ ɢɟɐůŰɖ. ɇɞ 

ůɡɜŰŬəŰɘəɧ Űɖɠ ŮɑɜŬɘ ůɢŮŰɘəɎ Ŭˊɚɧ. ȷˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɑŬ ɚɏɝɖ ɐ ɏɜŬ ɔɟɎɛɛŬ ŰŬ ɞˊɞɑŬ 

ɡˊɞŭɖɚɩɜɞɡɜ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ůŰɞɘɢŮɑɞ Űɖɠ HTML əŬɘ ŬɡŰɧ ɞɜɞɛɎɕŮŰŬɘ ŮˊɘɚɞɔɏŬɠ (css 

selector). ȰˊŮɘŰŬ, Ŭəɞɚɞɡɗɞɨɜ ɛɑŬ ɐ ˊŮɟɘůůɧŰŮɟŮɠ ŮɜŰɞɚɏɠ ˊɞɡ ˊŮɟɘəɚŮɑɞɜŰŬɘ ɛɏůŬ ůŮ 

ŬɔəɨɚŮɠ Űɨˊɞɡ ŬɔəɑůŰɟɞɡ (curly braces). ȾɎɗŮ ŮɜŰɞɚɐ ɓɟɑůəŮŰŬɘ ůŰɖɜ ŭɘəɐ Űɖɠ ɔɟŬɛɛɐ 

ɧˊɞɡ əŬɘ ŰŮɟɛŬŰɑɕŮŰŬɘ ɛŮ Űɞ Ůɚɚɖɜɘəɧ ŮɟɤŰɖɛŬŰɘəɧ. ɇɏɚɞɠ, ɖ əɎɗŮ ŮɜŰɞɚɐ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 

ŭɨɞ ɛɏɟɖ, Űɖɜ ɘŭɘɧŰɖŰŬ, ɖ ɞˊɞɑŬ ŭŮɑɢɜŮɘ ˊɞɘŬ ɘŭɘɧŰɖŰŬ Űɞɡ HTML ůŰɞɘɢŮɑɞɡ ɗŬ 

Űɟɞ́ɞˊɞɘɖɗŮɑ əŬɘ Űɖɜ Űɘɛɐ, ˊɞɡ ɗŬ ɚɎɓŮɘ ɖ ŰɟɏɢɞɡůŬ ɘŭɘɧŰɖŰŬ. ȼ ɘŭɘɧŰɖŰŬ ŭɘŬɢɤɟɑɕŮŰŬɘ 

Ŭˊɧ Űɖɜ Űɘɛɐ ɛŮ Űɖɜ Ɏɜɤ-əɎŰɤ ŰŮɚŮɑŬ. ɆɐɛŮɟŬ ɖ ɏəŭɞůɖ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŮɑɜŬɘ ɖ CSS3. 

ɆŰɖɜ ˊŬɟŬəɎŰɤ ŮɘəɧɜŬ ŬˊŮɘəɞɜɑɕŮŰŬɘ ɏɜŬ ˊŬɟɎŭŮɘɔɛŬ ůɨɜŰŬɝɖɠ CSS. 

 

 

ȺɘəɧɜŬ 11: ɄŬɟɎŭŮɘɔɛŬ ůɨɜŰŬɝɖɠ CSS 

 

2.1.3 Javascript 
 

 

ȼ Javascript (JS: ůɡɜŰɞɛɞɔɟŬűɑŬ, ECMAScript: Ůˊɑůɖɛɖ ɞɜɞɛŬůɑŬ, VanillaJS: 

ůɡɜɩɜɡɛɖ ɞɜɞɛŬůɑŬ ɔɘŬ Javascript) [13] ŮɑɜŬɘ ɛɑŬ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ůŮɜŬɟɑɞɡ 

(scripting language) ɖ ɞˊɞɑŬ ŮəŰŮɚŮɑŰŬɘ Ŭˊɧ Űɞɜ browser ůŰɞɜ ɡˊɞɚɞɔɘůŰɐ ˊŮɚɎŰɖ. ɋɠ 

scripting ɔɚɩůůŬ ŬˊŬɘŰŮɑ Űɖɜ ɨˊŬɟɝɖ əɎˊɞɘŬɠ ɛɖɢŬɜɐɠ ŮəŰɏɚŮůɖɠ, əɎŰɘ Űɞ ɞˊɞɑɞ 

ŬɜŬɚŬɛɓɎɜŮɘ ɜŬ Űɞ əɎɜŮɘ ɞ browser. Ʉɚɏɞɜ ɧɚɞɘ ɞɘ ůɨɔɢɟɞɜɞɘ browsers ɛˊɞɟɞɨɜ ɜŬ 

ŮəŰŮɚɞɨɜ Űɖɜ JS ɢɤɟɑɠ Űɖɜ ŬɜɎɔəɖ əɎˊɞɘɞɡ ˊɟɞůɗɏŰɞɡ. ȼ JS ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ 

ɓŮɚŰɘɤɗŮɑ ɖ ŮɛˊŮɘɟɑŬ ɢɟɐůɖɠ əŬɘ ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɛŮ Űɞɜ ɢɟɐůŰɖ. 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ɀˊɞɟŮɑ ɜŬ ŬɜŬɜŮɩɜŮɘ ŭɡɜŬɛɘəɎ ŰŬ əɞɛɛɎŰɘŬ ɛɑŬɠ ɘůŰɞůŮɚɑŭŬɠ ɢɤɟɑɠ ɜŬ ɢɟŮɘɎɕŮŰŬɘ ɖ 

ˊɚɐɟɖɠ ŬɜŬɜɏɤůɖ Űɖɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŬˊŬɘŰŮɑ ˊŮɟɘůůɧŰŮɟɞ ɢɟɧɜɞ əŬɘ ŮɑɜŬɘ ŮɛűŬɜɏɠ ůŰɞɜ 

ɢɟɐůŰɖ. Ⱥˊɑůɖɠ, ɖ JS ɛˊɞɟŮɑ ɜŬ ɕɖŰɐůŮɘ ŭŮŭɞɛɏɜŬ ůŰɞ ˊŬɟŬůəɐɜɘɞ Ŭˊɧ Űɞɜ web server 

ɢɤɟɑɠ ɜŬ ŭɘŬɔɟɎɣŮɘ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ ˊɞɡ əŬŰɎ ˊɎůŬ ˊɘɗŬɜɧŰɖŰŬ ɞ ɢɟɐůŰɖɠ ŭɘŬɓɎɕŮɘ əŬɘ 

ɛɧɚɘɠ ŬɡŰɧ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞ Űɞ ŮɘůɎɔŮɘ ŭɡɜŬɛɘəɎ ůŰɖɜ ŰɟɏɢɞɡůŬ ɘůŰɞůŮɚɑŭŬ. ɃɡůɘŬůŰɘəɎ ɖ 

JS ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬűŬɘɟŮɑ əŬɘ ɜŬ ˊɟɞůɗɏŰŮɘ HTML ůŰɞɘɢŮɑŬ, CSS əŬɜɧɜŮɠ, ɜŬ 

ŰɟɞˊɞˊɞɘŮɑ ůɡɔəŮəɟɘɛɏɜŮɠ ɘŭɘɧŰɖŰŮɠ Űɤɜ HTML ůŰɞɘɢŮɑɤɜ ɛŮŰŬɓɎɚɚɞɜŰŬɠ Űɘɠ Űɘɛɏɠ Űɞɡɠ. 

ɀŮ Űɖɜ ˊɎɟɞŭɞ Űɤɜ ɢɟɧɜɤɜ, ɏəŬɜŬɜ Űɖɜ ŮɛűɎɜɘůɐ Űɞɡɠ, ŭɘɎűɞɟŮɠ ŮəŭɧůŮɘɠ Űɖɠ JS. 

ɆɐɛŮɟŬ, ɖ ɏəŭɞůɖ ˊɞɡ ñəŬŰŬɚŬɓŬɑɜɞɡɜò ɧɚɞɘ ɞɘ browsers ŮɑɜŬɘ ɖ ES5 (ECMAScript 5), ɖ 

ɞˊɞɑŬ ŮɛűŬɜɑůŰɖəŮ Űɞ 2009. ȼ ŰŮɚŮɡŰŬɑŬ ɛŮɔɎɚɖ ŬɜŬɓɎɗɛɘůɖ Űɖɠ ɔɚɩůůŬɠ ɏɔɘɜŮ Űɞ 2015 

ɛŮ Űɖɜ ɏɚŮɡůɖ Űɖɠ ES6 (ECMAScript 2015). ȷˊɧ ŰɧŰŮ ɛɏɢɟɘ əŬɘ ůɐɛŮɟŬ, ŬɜɎ ɢɟɧɜɞ, 

ɔɑɜŮŰŬɘ ɛɑŬ ŮɚŬűɟɘɎ ŬɜŬɓɎɗɛɘůɖ Űɖɠ ɔɚɩůůŬɠ ɛŮ əŬɘɜɞɨɟɔɘŮɠ ɚŮɘŰɞɡɟɔɑŮɠ. ɋůŰɧůɞ, Ŭˊɧ 

Űɖɜ ŰŮɚŮɡŰŬɑŬ ɛŮɔɎɚɖ ŬɜŬɓɎɗɛɘůɖ Űɖɠ ɔɚɩůůŬɠ ɛɏɢɟɘ əŬɘ ůɐɛŮɟŬ, ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ ɏɜŬ 

ˊɟɧɓɚɖɛŬ ɧůɞɜ ŬűɞɟɎ Űɖɜ ůɡɛɓŬŰɧŰɖŰŬ Űɖɠ ɔɚɩůůŬɠ ɛŮ Űɞɡɠ browsers əŬɘ ŬɝɑɕŮɘ ɜŬ 

ŬɜŬűŮɟɗŮɑ.  ȳɚɞɘ ɞɘ browsers ůŰɖɜ ɞɡůɑŬ, ŬˊɞŰŮɚɞɨɜ ɚɞɔɘůɛɘəɎ, ɡɚɞˊɞɘɖɛɏɜŬ Ŭˊɧ 

ŭɘŬűɞɟŮŰɘəɏɠ ɞɛɎŭŮɠ ˊɟɞɔɟŬɛɛŬŰɘůŰɩɜ əŬɘ ŮŰŬɘɟŮɑŮɠ, ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ Űɞɜ ɢɟɐůŰɖ ɜŬ 

ŮɘůɏɚɗŮɘ ůŰɞ ŭɘŬŭɑəŰɡɞ. ɋůŰɧůɞ, əŬɗɩɠ ɖ ɔɚɩůůŬ ŬɜŬɜŮɩɜŮŰŬɘ əŬɘ ˊɟɞůɗɏŰɞɜŰŬɘ 

əŬɘɜɞɨɟɔɘŬ ůŰɞɘɢŮɑŬ, ŮɑɜŬɘ Ůɡɗɨɜɖ Űɖɠ ŮəɎůŰɞŰŮ ŮŰŬɘɟŮɑŬɠ ɜŬ ŬɜŬɓŬɗɛɑůŮɘ əŬɘ ŬɡŰɐ Űɞ 

ɚɞɔɘůɛɘəɧ Űɖɠ, ɩůŰŮ ɜŬ əŬŰŬɚŬɓŬɑɜŮɘ Űɘɠ ŬɚɚŬɔɏɠ əŬɘ Űɘɠ əŬɘɜɞɨɟɔɘŮɠ ŮɜŰɞɚɏɠ. ȷɡŰɐ ɖ 

ŭɘŬŭɘəŬůɑŬ ůŬűɩɠ ŬˊŬɘŰŮɑ ɢɟɧɜɞ əŬɘ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŰŬɢɨŰŮɟŬ Ŭˊɧ əɎˊɞɘŮɠ ŮŰŬɘɟŮɑŮɠ, 

ˊɘɞ ŬɟɔɎ Ŭˊɧ ɎɚɚŮɠ ɐ əŬɘ əŬɗɧɚɞɡ Ŭˊɧ ɞɟɘůɛɏɜŮɠ. ɇɞ ɓɎɟɞɠ ŬɡŰɞɛɎŰɤɠ ˊɏűŰŮɘ ˊɎɜɤ ůŰŬ 

ɢɏɟɘŬ Űɞɡ ˊɟɞɔɟŬɛɛŬŰɘůŰɐ, ɞ ɞˊɞɑɞɠ, ůŰɖɜ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ɘůŰɞɢɩɟɞɡ, ɗŬ ˊɟɏˊŮɘ ɜŬ ɚɎɓŮɘ 

ɡˊɧɣɖ ɧŰɘ ɛˊɞɟŮɑ ɜŬ ɡˊɎɟɢɞɡɜ ɢɟɐůŰŮɠ, ˊɞɡ ŮɘůɏɟɢɞɜŰŬɘ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɞɨɠ browser. 

ȸŮɓŬɑɤɠ ŬɡŰɧ ɛˊɞɟɞɨůŮ ɜŬ ŬˊɞŰŮɚɏůŮɘ ɏɜŬ ɛŮɔɎɚɞ əŬɘ ˊɞɚɚɏɠ űɞɟɏɠ ɛɞɘɟŬɑɞ Ůɛˊɧŭɘɞ 

ŭɘɧŰɘ, ɗŬ ˊɟɏˊŮɘ ɜŬ ůɡɔɔɟɎɣŮɘ əɩŭɘəŬ ˊɞɡ ɜŬ əŬŰŬɚŬɓŬɑɜɞɡɜ ɧɚɞɘ ɞɘ browsers, ˊɟɎɔɛŬ 

ɞɡůɘŬůŰɘəɎ ŬŭɨɜŬŰɞ. ɇɖɜ ɚɨůɖ ůŰɞ ˊɟɧɓɚɖɛŬ, ŭɑɜɞɡɜ ŭɘɎűɞɟɞɘ ɛŮŰŬɔɚɤŰŰɘůŰɏɠ 

(compilers), ˊɞɡ ůŬɜ ŬˊɞůŰɞɚɐ ɏɢɞɡɜ Űɖɜ ɛŮŰŬŰɟɞˊɐ Űɖɠ ɔɚɩůůŬɠ ůŮ ɛɑŬ ñəɞɘɜɐ 

ŭɘɎɚŮəŰɞò ˊɞɡ əŬŰŬɚŬɓŬɑɜɞɡɜ ɧɚɞɘ ɞɘ browsers. ȰɜŬɠ Ŭˊɧ Űɞɡɠ ˊɘɞ ŭɖɛɞűɘɚŮɑɠ 

ɛŮŰŬɔɚɤŰŰɘůŰɏɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ əŬɘ ůŰɖɜ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ 

ŮɟɔŬůɑŬɠ (ŬɜŬɚɨŮŰŬɘ ˊŬɟŬəɎŰɤ). ɇɏɚɞɠ, ŬɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ, Ůɜɩ ɖ JavaScript ɐŰŬɜ 

əŬɗŬɟɎ ɛɑŬ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊɞɡ ŮəŰŮɚɞɨɜŰŬɜ ŬɡůŰɖɟɎ ůŰɞɜ client, ˊɚɏɞɜ ɏɢŮɘ 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ŬɟɢɑůŮɘ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əŬɘ ůŰɖɜ ˊɚŮɡɟɎ Űɤɜ ɡˊɞɚɞɔɘůŰɩɜ ŮɝɡˊɖɟŮŰɖŰɩɜ. ɄŬɟɎŭŮɘɔɛŬ 

əɩŭɘəŬ ůŮ JS ˊŬɟɞɡůɘɎɕŮɘ ɖ ŮɘəɧɜŬ ˊŬɟŬəɎŰɤ. 

 

 

ȺɘəɧɜŬ 12: ɄŬɟɎŭŮɘɔɛŬ ůɨɜŰŬɝɖɠ JS 

 

2.1.4 MYSQL 
 

 

ȼ MySQL [14] ŮɑɜŬɘ ɏɜŬ ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ ůɡɔəŬŰŬɚɏɔŮŰŬɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ Űɤɜ 

ůɢŮůɘŬəɩɜ ůɡůŰɖɛɎŰɤɜ ŭɘŬɢŮɑɟɘůɖɠ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ (RDBMS). ɀɑŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ 

ŬˊɞŰŮɚŮɑ Űɞɜ ˊɡɟɐɜŬ əɎɗŮ ůɡůŰɐɛŬŰɞɠ, ɛɘŬɠ əŬɘ ŮəŮɑ ŬˊɞɗɖəŮɨɞɜŰŬɘ ɧɚŮɠ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ. 

ȼ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ŬɜŬˊɧůˊŬůŰɞ əɞɛɛɎŰɘ ɛɑŬɠ ŮűŬɟɛɞɔɐɠ ˊɞɡ ɏɢŮɘ ůŬɜ ŬˊɞůŰɞɚɐ, 

ɜŬ ŬˊɞɗɖəŮɨŮɘ, ɜŬ ŬɜŬəŰɎ əŬɘ ɜŬ ŮɛűŬɜɑɕŮɘ ŭŮŭɞɛɏɜŬ. ɄŬɟɧɚŬ ŬɡŰɎ ůɡɜɘůŰɎ ɝŮɢɤɟɘůŰɐ 

əŬŰɖɔɞɟɑŬ ɔɘŬŰɑ ŮɑɜŬɘ ˊɞɚɨˊɚɞəɖ, əŬɘ ŮˊŮɘŭɐ ůɢŮŰɑɕŮŰŬɘ ɛŮ ɎɚɚŮɠ ŮűŬɟɛɞɔɏɠ ŮəŰɧɠ Űɞɡ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŭɘŬŭɘəŰɨɞɡ. ȰɜŬ DBMS ŮɑɜŬɘ ɡˊŮɨɗɡɜɞ ɔɘŬ Űɖɜ ŬˊɞŭɞŰɘəɐ ŬˊɞɗɐəŮɡůɖ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŮ əɎˊɞɘɞ ɛɏůɞ ɛɧɜɘɛɖɠ ŬˊɞɗɐəŮɡůɖɠ ɛŮ ůəɞˊɧ Űɖɜ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ˊɘɞ 

ɔɟɐɔɞɟɖ ŬɜɎəŰɖůɖ Űɞɡɠ ɧŰŬɜ ŬɡŰɐ ɕɖŰɖɗŮɑ. ȼ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ ɛɑŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɏůɤ ŮɜŭɘɎɛŮůɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ, Űɞɡɠ ɞŭɖɔɞɨɠ (drivers). Ƀɘ ŰŮɚŮɡŰŬɑɞɘ 

ɚŬɛɓɎɜɞɡɜ ɛɑŬ ůɡɔəŮəɟɘɛɏɜɖ ɛɞɟűɐ ŮɜŰɞɚɩɜ, Űɖɜ ŮˊŮɝŮɟɔɎɕɞɜŰŬɘ əŬŰɎɚɚɖɚŬ əŬɘ Űɖɜ 

ɛŮŰŬűɟɎɕɞɡɜ ůŮ ɔɚɩůůŬ əŬŰŬɜɞɖŰɐ Ŭˊɧ Űɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ. ɆŰɖɜ ůɡɜɏɢŮɘŬ Űɖɜ 

ŬˊɞůŰɏɚɚɞɡɜ əŬɘ ɏˊŮɘŰŬ ŬɜŬɛɏɜɞɡɜ Űɖɜ ˊɚɖɟɞűɞɟɑŬ Űɖɜ ɞˊɞɑŬ ɛŮŰŬűɏɟɞɡɜ ůŰɞɜ ŬɘŰɞɨɜŰŬ. 

Ƀɘ ŮɜŰɞɚɏɠ ŬɡŰɏɠ Ŭɜɐəɞɡɜ ůŰɖɜ ɔɚɩůůŬ SQL (Structured Query Language). ɈˊɎɟɢɞɡɜ 

ŭɨɞ Ůɘŭɩɜ ůɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ, ŰŬ ůɢŮůɘŬəɎ əŬɘ ɛɖ ůɢŮůɘŬəɎ. ȼ 

Ůˊɘɚɞɔɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɏɢŮɘ ɜŬ əɎɜŮɘ ɛŮ Űɖɜ ˊɞɚɡˊɚɞəɧŰɖŰŬ Űɖɠ ŮűŬɟɛɞɔɐɠ ˊɞɡ 

ˊɟɧəŮɘŰŬɘ ɜŬ ɢŰɘůŰŮɑ, Űɖɜ ˊɞɚɡˊɚɞəɧŰɖŰŬ ůŰɘɠ ůɢɏůŮɘɠ ɛŮŰŬɝɨ Űɤɜ ŭɘɎűɞɟɤɜ ɞɜŰɞŰɐŰɤɜ, 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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əŬɗɩɠ əŬɘ ůŰɞɜ ůɡɜŭɡŬůɛɧ Űɤɜ ŰŮɢɜɞɚɞɔɘɩɜ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ. 

ɄŬɟɎŭŮɘɔɛŬ ŮɜŰɞɚɐɠ SQL ́ ŬɟɞɡůɘɎɕŮɘ ɖ ŮɘəɧɜŬ ˊŬɟŬəɎŰɤ. 

 

 

ȺɘəɧɜŬ 13: ɄŬɟɎŭŮɘɔɛŬ SQL ŮɜŰɞɚɐɠ 

  

2.1.5 PHP 
 

 

ȼ PHP [15] ŮɑɜŬɘ ɛɑŬ ůŮɜŬɟɘŬəɐ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŮɝɡˊɖɟŮŰɖŰɐ (scripting 

server-side language), ˊɞɡ ŮɑɜŬɘ əŬŰɎɚɚɖɚɖ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɘůŰɞɢɩɟɤɜ ɛŮ ŭɡɜŬɛɘəɧ 

ˊŮɟɘŮɢɧɛŮɜɞ. ɄɟɧəŮɘŰŬɘ ɑůɤɠ ɔɘŬ Űɖɜ ˊɘɞ ŭɘŬŭŮŭɞɛɏɜɖ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ 

ŮɝɡˊɖɟŮŰɖŰɐ, Űɞɡ əɚɎŭɞɡ Űɞɡ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŭɘŬŭɘəŰɨɞɡ, ɚɧɔɤ Űɖɠ Ůɨəɞɚɖɠ əŬɘ 

ɔɟɐɔɞɟɖɠ ŭɘŬɛɧɟűɤůɖɠ ˊɞɡ ˊɟɞůűɏɟŮɘ (configuration). ɄɎɜɤ ůŮ ŬɡŰɐ, ɏɢŮɘ ɡɚɞˊɞɘɖɗŮɑ Űɞ 

ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ ɘůŰɞɢɩɟɤɜ ůŰɞ ŭɘŬŭɑəŰɡɞ, Űɞ ɞˊɞɑɞ əŬŰɏɢŮɘ ɛɏɢɟɘ əŬɘ ůɐɛŮɟŬ əŬɘ 

ɛɎɚɘůŰŬ, Űɖɜ ŮˊɏɚŮɝŬɜ ɘůŰɞɢɩɟɞɘ ɞɘ ɞˊɞɑɞɘ ŮɝŮɚɑɢŰɖəŬɜ ůŮ ŭɘŬŭɘəŰɡŬəɞɨɠ əɞɚɞůůɞɨɠ 

ɧˊɤɠ ŮɑɜŬɘ Űɞ Facebook, Űɞ Wikipedia, Űɞ Yahoo ə.Ŭ. ȰɜŬ ŬɟɢŮɑɞ PHP ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɏɢŮɘ 

əŮɑɛŮɜɞ, əɩŭɘəŬ HTML, CSS, JavaScript əŬɘ PHP, ɛŮ Űɞɜ əɩŭɘəŬ ɜŬ ŮəŰŮɚŮɑŰŬɘ ůŰɞɜ 

server əŬɘ Űɞ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŮˊɘůŰɟɏűŮɘ ůŰɞɜ browser ɤɠ Ŭˊɚɏɠ ůŮɚɑŭŮɠ HTML. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ, ɖ PHP ɛˊɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ, ɜŬ ŬɜɞɑɝŮɘ, ɜŬ əɚŮɑůŮɘ, ɜŬ ŭɘŬɓɎůŮɘ, ɜŬ 

ɔɟɎɣŮɘ əŬɘ ɜŬ ŭɘŬɔɟɎɣŮɘ ŬɟɢŮɑŬ ůŮ ɏɜŬɜ server. ȷˊɞŰŮɚŮɑ Űɞɜ ůɡɜŭŮŰɘəɧ əɟɑəɞ ɛŮŰŬɝɨ Űɞɡ 

ɘůŰɞɢɩɟɞɡ əŬɘ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ, Ŭűɞɨ ɛɧɜɞ ɛɏůɤ Űɖɠ PHP ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ 

ŮɜɏɟɔŮɘŮɠ ŭɖɛɘɞɡɟɔɑŬɠ, ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ ŭɘŬɔɟŬűɐɠ ŭŮŭɞɛɏɜɤɜ ůŮ ŬɡŰɐ. ȷəɧɛɖ ɛˊɞɟŮɑ ɜŬ 

əɟɡˊŰɞɔɟŬűɐůŮɘ ŭŮŭɞɛɏɜŬ. H PHP, ɤɠ ɔɚɩůůŬ ůŮɜŬɟɘŬəɞɨ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ, 

ŮɜůɤɛŬŰɩɜŮŰŬɘ ˊɞɚɨ ŮɨəɞɚŬ ůŰɞɜ əɩŭɘəŬ Űɖɠ HTML. Ƀ əɩŭɘəŬɠ Űɖɠ ˊɟɩŰɖɠ ˊɟɏˊŮɘ ɜŬ 

ɓɟɑůəŮŰŬɘ ŮɜŰɧɠ Űɖɠ ŮŰɘəɏŰŬɠ <? php . . .?> əŬɘ ŰŬ ŬɟɢŮɑŬ ˊɞɡ ˊŮɟɘɏɢɞɡɜ əɩŭɘəŬ PHP əŬɘ 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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HTML ˊɟɏˊŮɘ ɜŬ ɏɢɞɡɜ ɡˊɞɢɟŮɤŰɘəɎ Űɖɜ əŬŰɎɚɖɝɖ .php. ȼ PHP ŰɟɏɢŮɘ ůŮ ɧɚŮɠ Űɘɠ 

ˊɚŬŰűɧɟɛŮɠ, ɧˊɤɠ Űɤɜ Windows, Linux, Unix, Mac OS X ə.ɚˊ. ȺɑɜŬɘ ůɡɛɓŬŰɐ ɛŮ ɧɚɞɡɠ 

ůɢŮŭɧɜ Űɞɡɠ server ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɐɛŮɟŬ (Apache, IIS, Enginx ə.ɚˊ.). 

ɈˊɞůŰɖɟɑɕŮɘ ɏɜŬ Ůɡɟɨ űɎůɛŬ Ŭˊɧ ȸɎůŮɘɠ ȹŮŭɞɛɏɜɤɜ, ŮɑɜŬɘ ŭɤɟŮɎɜ əŬɘ ŮɑɜŬɘ Ůɨəɞɚɖ ůŰɖɜ 

ŮəɛɎɗɖůɖ. Ⱥˊɑůɖɠ, ɖ PHP, ɤɠ ɔɚɩůůŬ ŭɞɛɖɛɏɜɞɡ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ, ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ 

ŮˊŮəŰɎůɘɛɖ əŬɘ ˊŬɟɏɢŮɘ ˊɚɖɗɩɟŬ ɏŰɞɘɛɤɜ ɓɘɓɚɘɞɗɖəɩɜ ůɡɜŬɟŰɐůŮɤɜ (Functions) ˊɟɞɠ 

ɢɟɐůɖ, Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɜ ˊɟɞɔɟŬɛɛŬŰɘůŰɐ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ əŬɘ 

Űɘɠ ŭɘəɏɠ Űɞɡ ůɡɜŬɟŰɐůŮɘɠ. ɇɏɚɞɠ, ɖ PHP ŮˊɘŰɟɏˊŮɘ Űɖɜ ɢɟɐůɖ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɞɨɠ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ (Object Oriented Programming ɐ OOP), ˊɞɡ ˊɚɏɞɜ ůŰɖɜ ůɖɛŮɟɘɜɐ 

Ůˊɞɢɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŬɜ ɛɞŰɑɓɞ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ɞˊɞɘŬůŭɐˊɞŰŮ ŮűŬɟɛɞɔɐɠ, ůŮ 

ɞˊɞɘŬŭɐˊɞŰŮ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ. ȼ ůɖɛŮɟɘɜɐ ɏəŭɞůɖ ́ ɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ, ŮɑɜŬɘ ɖ 

PHP 7.2. ɄŬɟɎŭŮɘɔɛŬ əɩŭɘəŬ ůŮ JS ˊŬɟɞɡůɘɎɕŮɘ ɖ ŮɘəɧɜŬ ˊŬɟŬəɎŰɤ. 

 

 

ȺɘəɧɜŬ 14: ɄŬɟɎŭŮɘɔɛŬ ůɨɜŰŬɝɖɠ PHP 

 

2.2 ȹɞɛɏɠ (frameworks), ɓɘɓɚɘɞɗɐəŮɠ (libraries), ɛŮŰŬɔɚɤŰŰɘůŰɏɠ 

(compilers), ŮɟɔŬɚŮɑŬ 
 

 

ɆŰɖɜ ɡˊɞŮɜɧŰɖŰŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ, ɗŬ ɔɑɜŮɘ ɛɑŬ ˊŮɟɘŮəŰɘəɐ ŬɜŬűɞɟɎ ůŰɘɠ 

ɓɘɓɚɘɞɗɐəŮɠ (libraries), ůŰɘɠ ŭɞɛɏɠ (frameworks), ůŰɞɡɠ ɛŮŰŬɔɚɤŰŰɘůŰɏɠ (compilers) əŬɘ ůŮ 

ŭɘɎűɞɟŬ ɎɚɚŬ ŮɟɔŬɚŮɑŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ 

ŮűŬɟɛɞɔɐɠ. ȷˊɞŰŮɚŮɑ ɏɜŬ ˊɞɚɨ ůɖɛŬɜŰɘəɧ əɞɛɛɎŰɘ ŬɜŬűɞɟɎɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŭɘɧŰɘ, 

ɞɡůɘŬůŰɘəɎ, ɖ ɡɚɞˊɞɑɖůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ ɞűŮɑɚŮŰŬɘ əŬŰɎ əɧɟɞɜ ůŮ ŬɡŰɎ ŰŬ ůŰɞɘɢŮɑŬ. ɇɞ 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ, ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰŮɢɜɞɚɞɔɑŮɠ ñŰɞɡ ůɐɛŮɟŬò, ɞɘ ɞˊɞɑŮɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ůɨɔɢɟɞɜɤɜ ŭɘŬŭɘəŰɡŬəɩɜ ŮűŬɟɛɞɔɩɜ əŬɘ ɧɢɘ ɛɧɜɞ. 

 

2.2.1 Laravel əŬɘ ŬɟɢɘŰŮəŰɞɜɘəɐ MVC 
 

 

ɇɞ Laravel [16] ŬˊɞŰŮɚŮɑ ɏɜŬ ŭɤɟŮɎɜ, ŬɜɞɘəŰɞɨ əɩŭɘəŬ, framework Űɖɠ PHP.  ɋɠ 

framework [17] ɞɟɑɕŮŰŬɘ ɛɑŬ ŭɞɛɐ ɚɞɔɘůɛɘəɞɨ, ɡɚɞˊɞɘɖɛɏɜɖ ůŮ ɛɑŬ ůɡɔəŮəɟɘɛɏɜɖ ɔɚɩůůŬ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ ɓɘɓɚɘɞɗɐəŮɠ əŬɗɩɠ əŬɘ ɓɞɖɗɖŰɘəɎ ˊɟɞɔɟɎɛɛŬŰŬ, ɛŮ 

ůəɞˊɧ ɏɜŬɠ ˊɟɞɔɟŬɛɛŬŰɘůŰɐɠ ɜŬ ɔɟɎűŮɘ ˊɘɞ ɔɟɐɔɞɟŬ ŮűŬɟɛɞɔɏɠ. ɀŮɟɘəɎ ɔɜɤɟɑůɛŬŰŬ Űɤɜ 

frameworks ŮɑɜŬɘ: 

¶ ȺɜůɤɛɎŰɤůɖ ůɡɢɜɩɜ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɤɜ çɟɞɡŰɑɜɤɜè (Functions), ɔɘŬ Ŭɝɘɞˊɞɑɖůɖ 

ɢɟɧɜɞɡ əŬɘ Ŭˊɞűɡɔɐ ŭɘˊɚɧŰɡˊɞɡ əɩŭɘəŬ.  

¶ ɄɟɞɓɚŮˊɧɛŮɜɖ əŬɘ ˊɟɧŰɡˊɖ ŬəɞɚɞɡɗɑŬ ɚɨůŮɤɜ (ůɡɜɐɗɤɠ) ůŮ ůɡɢɜɎ ˊɟɞɓɚɐɛŬŰŬ ɧˊɤɠ 

(ůɨɜŭŮůɖ ɢɟɖůŰɩɜ, ɏɚŮɔɢɞɠ ŭŮŭɞɛɏɜɤɜ űɧɟɛŬɠ əɚˊ.). 

¶ ȰŰɞɘɛŮɠ ɚɨůŮɘɠ ɔɘŬ ŬůűɎɚŮɘŬ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

¶ Ɇɡɢɜɐ ˊɟɞŰɟɞˊɐ ɔɘŬ əŬɚɨŰŮɟɖ ŭɞɛɐ Űɖɠ ŮűŬɟɛɞɔɐɠ ɛŮ ŰŮɚɘəɧ ůəɞˊɧ ɞ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɐɠ ɜŬ ɛˊɞɟŮɑ ŰŮɚɘəɎ ɜŬ Űɖɜ ŭɘŬɢŮɘɟɘůŰŮɑ ŮɡəɞɚɧŰŮɟŬ ɧůɞ ɛŮɔŬɚɩɜŮɘ. 

¶ ȷˊɞŰŮɚŮɑ ɛɑŬ ˊɘɞ çəŬɚɞɔɟŬɛɛɏɜɖè ɏəŭɞůɖ Űɖɠ ɓŬůɘəɐɠ ɔɚɩůůŬɠ əŬɘ ŬˊɚɞˊɞɘŮɑ 

ůɖɛŬɜŰɘəɎ Űɖɜ ŬɜɎɔɜɤůɖ/əŬŰŬɜɧɖůɖ Űɖɠ. 

 

ɇɞ Laravel, ŭɖɛɘɞɡɟɔɐɗɖəŮ Űɞ 2011, Ŭˊɧ Űɞɜ Taylor Otwell, ɛŮ əɨɟɘɞ ůŰɧɢɞ Űɖɜ 

ŭɖɛɘɞɡɟɔɑŬ ŭɘŬŭɘəŰɡŬəɩɜ ŮűŬɟɛɞɔɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɖɜ MVC ŬɟɢɘŰŮəŰɞɜɘəɐ 

(ŬɜŬɚɨŮŰŬɘ ˊŬɟŬəɎŰɤ). ȷˊɞŰŮɚŮɑ ɑůɤɠ Űɞ ˊɘɞ ŭɖɛɞűɘɚɏɠ PHP framework ŬɡŰɐ Űɖɜ ůŰɘɔɛɐ 

əŬɘ ɏɜŬɠ ůɖɛŬɜŰɘəɧɠ ɚɧɔɞɠ ˊɞɡ ɖ PHP ˊŬɟŬɛɏɜŮɘ ůŰɞ ˊɟɞůəɐɜɘɞ, ɏɜŬɜŰɘ Űɤɜ Ɏɚɚɤɜ 

ɔɚɤůůɩɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ůŰɖɜ ŭɖɛɘɞɡɟɔɑŬ ŭɘŬŭɘəŰɡŬəɩɜ ŮűŬɟɛɞɔɩɜ. ȼ ůɖɛŮɟɘɜɐ Űɞɡ 

ɏəŭɞůɖ ŮɑɜŬɘ ɖ 5.7. ȸŬůɘəɎ ˊɚŮɞɜŮəŰɐɛŬŰŬ ˊɞɡ ˊɟɞůűɏɟŮɘ, ŬɜŬűɏɟɞɜŰŬɘ ɛɞɜɞɚŮəŰɘəɎ 

ˊŬɟŬəɎŰɤ: 

1. ȺɟɔŬɚŮɑɞ templating engine (Blade) 

2. ȷˊɚɧ əŬɘ ɔɟɐɔɞɟɞ ůɨůŰɖɛŬ Eloquent Model ORM (Object-Relational Mapping) 

3. ũɟŬɛɛɐ ŮɜŰɞɚɩɜ (Artisan Command Line) 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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4. ɆɨůŰɖɛŬ Modular Packaging 

5. ɆɨůŰɖɛŬ Migration 

6. ȺɜůɤɛŬŰɤɛɏɜŮɠ ɓɘɓɚɘɞɗɐəŮɠ (Carbon ɔɘŬ ŭɘŬɢŮɑɟɘůɖ ɢɟɧɜɞɡ, Bicrypt ɔɘŬ 

əɟɡˊŰɞɔɟɎűɖůɖ ŭŮŭɞɛɏɜɤɜ ə.Ŭ.) 

7. ȺɝŬɘɟŮŰɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ ŬůűŬɚŮɑŬɠ ɔɘŬ (SQL injections, Cross Site Request Forgery ɐ 

CSRF, Cross-site Scripting ɐ XSS) 

8. ȹɡɜŬŰɧŰɖŰŬ ŭɖɛɘɞɡɟɔɑŬɠ ŭɘɎűɞɟɤɜ tests ɔɘŬ ŬɜɎˊŰɡɝɖ ɞŭɖɔɞɨɛŮɜɖ Ŭˊɧ Űɞɜ ɏɚŮɔɢɞ 

(Test Driven Development ɐ TDD) 

 

ɇɏɚɞɠ, ɤɠ ŬɟɢɘŰŮəŰɞɜɘəɐ MVC (Model-View-Controller) [18] ɞɟɑɕŮŰŬɘ, ɏɜŬ 

ɛɞɜŰɏɚɞ - ˊɟɧŰɡˊɞ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ɚɞɔɘůɛɘəɞɨ Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ 

ŭɖɛɘɞɡɟɔɑŬ ŮűŬɟɛɞɔɩɜ əɎɗŮ Űɨˊɞɡ (mobile, desktop, web). ɆŰɞ ɛɞɜŰɏɚɞ ŬɡŰɧ ɖ ŮűŬɟɛɞɔɐ 

ŭɘŬɘɟŮɑŰŬɘ ůŮ ŰɟɑŬ ŭɘŬůɡɜŭŮŭŮɛɏɜŬ ɛɏɟɖ ɩůŰŮ ɜŬ ŭɘŬɢɤɟɘůŰŮɑ ɖ ˊŬɟɞɡůɑŬůɖ Űɖɠ 

ˊɚɖɟɞűɞɟɑŬɠ ůŰɞɜ ɢɟɐůɖ Ŭˊɧ Űɖɜ ɛɞɟűɐ ˊɞɡ ɏɢŮɘ ŬˊɞɗɖəŮɡŰŮɑ ůŰɞ ůɨůŰɖɛŬ. ɇɞ əɨɟɘɞ 

ɛɏɟɞɠ Űɞɡ ɛɞɜŰɏɚɞɡ ŮɑɜŬɘ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Model Űɞ ɞˊɞɑɞ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɖɜ ŬɜɎəŰɖůɖ - 

ŬˊɞɗɐəŮɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɞ ůɨůŰɖɛŬ. ɇɞ ŬɜŰɘəŮɑɛŮɜɞ View ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛɧɜɞ ɔɘŬ 

ɜŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ˊɚɖɟɞűɞɟɑŬ ůŰɞɜ ɢɟɐůŰɖ (ˊ.ɢ. ɛŮ ɔɟŬűɘəɧ Űɟɧˊɞ). ɇɞ ŰɟɑŰɞ ɛɏɟɞɠ 

ŮɑɜŬɘ ɞ Controller ɞ ɞˊɞɑɞɠ ŭɏɢŮŰŬɘ Űɖɜ Ůɑůɞŭɞ əŬɘ ůŰɏɚɜŮɘ ŮɜŰɞɚɏɠ ůŰɞ 

ŬɜŰɘəŮɑɛŮɜɞ Model əŬɘ ůŰɞ View. ȺɑɜŬɘ ɛɑŬ ˊɞɚɨ ůɡɢɜɐ ŰŮɢɜɘəɐ ˊɚɏɞɜ ůŰɞ ɢŰɑůɘɛɞ 

ŮűŬɟɛɞɔɩɜ, ɖ ɞˊɞɑŬ ɡɘɞɗŮŰŮɑŰŬɘ Ŭˊɧ ɞɚɞɏɜŬ əŬɘ ˊŮɟɘůůɧŰŮɟŬ frameworks əŬɘ 

ɓɘɓɚɘɞɗɐəŮɠ. Ƀ Űɟɧˊɞɠ ɚŮɘŰɞɡɟɔɑŬɠ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɖɜ ˊŬɟŬəɎŰɤ ŮɘəɧɜŬ. 

 

 

ȺɘəɧɜŬ 15: Tɟɧˊɞɠ ɚŮɘŰɞɡɟɔɑŬɠ MVC ŬɟɢɘŰŮəŰɞɜɘəɐɠ 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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2.2.2 Bootstrap əŬɘ responsive design 
 

 

ɇɞ Bootstrap [19] ŮɑɜŬɘ ɏɜŬ framework HTML əŬɘ CSS ɛŮ ŮˊŮəŰɎůŮɘɠ Javascript 

əŬɘ ŭɘŮɡɗŮŰŮɑ ˊɞɚɚɎ ɗɏɛŬŰŬ ŮɛűɎɜɘůɖɠ ɔɘŬ űɧɟɛŮɠ, əɞɡɛˊɘɎ əŬɘ ɎɚɚŬ. ɇɞ Bootstrap 

ˊŮɟɘɏɢŮɘ ůɨɜɞɚɞ əŬɜɧɜɤɜ CSS ɔɘŬ ŭɘɎűɞɟŬ HTML ůŰɞɘɢŮɑŬ ˊɟɞůŭɑŭɞɜŰŬɠ Űɞɡɠ ɛɑŬ 

əŬɚɨŰŮɟɖ ŮɛűɎɜɘůɖ. Ⱥˊɑůɖɠ ˊŮɟɘɏɢŮɘ ɓɘɓɚɘɞɗɐəŮɠ Javascript ɔɘŬ Űɖɜ ŭɡɜŬɛɘəɐ ŬɚɚŬɔɐ Űɖɠ 

ŮɛűɎɜɘůɖɠ Űɤɜ ɘůŰɞůŮɚɑŭɤɜ. ɇɞ Bootstrap ŮɑɜŬɘ ɛɑŬ ˊɞɚɨ əŬɚɐ Ůˊɘɚɞɔɐ ɔɘŬ ɛɑŬ əŬɘɜɞɨɟɘŬ 

ŮűŬɟɛɞɔɐ ŭɘŬŭɘəŰɨɞɡ ŭɘɧŰɘ ɛˊɞɟŮɑ ɜŬ ŭɩůŮɘ ɛɑŬ ɤɟŬɑŬ ŮɛűɎɜɘůɖ ůŰɖɜ ɘůŰɞůŮɚɑŭŬ ɢɤɟɑɠ 

ɜŬ ɢɟŮɘɎɕŮŰŬɘ ɖ ůɡɔɔɟŬűɐ əŬɗɧɚɞɡ CSS. Ⱥˊɑůɖɠ ŭɘŬɗɏŰŮɘ ɏŰɞɘɛŬ ɛɞŰɑɓŬ əŬɜɧɜɤɜ 

ˊŬɟɞɡůɑŬůɖɠ əŬɘ ŮɜŬɚɚŬɔɐɠ Űɖɠ ŭɘŮˊŬűɐɠ ɢɟɐůŰɖ (UI), ˊɞɡ ˊɞɘəɑɚɞɡɜ ŬɜɎ ɛɏɔŮɗɞɠ, 

ŭɘŬůŰɎůŮɘɠ ɞɗɧɜɖɠ ɐ Ůɑŭɞɠ ůɡůəŮɡɐɠ. ȹŮŭɞɛɏɜɞ ˊɞɡ Ŭˊɧ ɛɧɜɞ Űɞɡ ˊɟɞůŭɑŭŮɘ ɛɑŬ 

ñŬůűɎɚŮɘŬò ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ, ůŮ ɞˊɞɘŬŭɐˊɞŰŮ ŬɚɚŬɔɐ ŭɘŬůŰɎůŮɤɜ Űɖɠ ŮűŬɟɛɞɔɐɠ, ɖ ɑŭɘŬ 

ɗŬ ˊŬɟŬɛŮɑɜŮɘ Űɞ ɑŭɘɞ ŮɚəɡůŰɘəɐ ˊɟɞɠ Űɞɜ ɢɟɐůŰɖ əŬɘ ˊŬɟɎɚɚɖɚŬ ɚŮɘŰɞɡɟɔɘəɐ (Űɞ 

ɚŮɔɧɛŮɜɞ responsive design). ȼ ůɖɛŮɟɘɜɐ Űɞɡ ɏəŭɞůɖ ŮɑɜŬɘ ɖ 4.1.3. 

 

2.2.3 jQuery 
 

 

ȼ jQuery [20] ŮɑɜŬɘ ɛɑŬ ɓɘɓɚɘɞɗɐəɖ (library) Űɖɠ Javascript ůɢŮŭɘŬůɛɏɜɖ ɜŬ 

ŬˊɚɞˊɞɘɐůŮɘ Űɖɜ ɡɚɞˊɞɑɖůɖ ůŮɜŬɟɑɤɜ (scripting) ůŰɖɜ ˊɚŮɡɟɎ Űɞɡ ˊŮɚɎŰɖ (client-side) 

Űɖɠ HTML əŬɘ ɡˊɞůŰɖɟɑɕŮɘ ˊɞɚɚŬˊɚɞɨɠ űɡɚɚɞɛŮŰɟɖŰɏɠ ȽůŰɞɨ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, 

ˊŬɟɏɢŮɘ ɏŰɞɘɛŮɠ ŮɜŰɞɚɏɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ Űɘɠ ɑŭɘŮɠ ɚŮɘŰɞɡɟɔɘɏɠ ɛŮ Űɖɜ Javascript ɛŮ Űɖɜ 

ɢɟɐůɖ ɚɘɔɧŰŮɟɞɡ əɩŭɘəŬ. ȾɡəɚɞűɧɟɖůŮ Űɞɜ ȽŬɜɞɡɎɟɘɞ Űɞɡ 2006 Ŭˊɧ Űɞɜ ɇɕɞɜ Ʌɏɟɘɔə 

(John Resig). ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŮ ˊɎɜɤ Ŭˊɧ Űɞ 65% Űɤɜ 10.000 ɘůŰɞŰɧˊɤɜ ɛŮ Űɖ 

ɛŮɔŬɚɨŰŮɟɖ ŮˊɘůəŮɣɘɛɧŰɖŰŬ. ȺɑɜŬɘ ˊɟɞŬˊŬɘŰɞɨɛŮɜɞ ɔɘŬ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ Javascript 

ˊŬəɏŰɤɜ Űɞɡ Bootstrap. ȼ ůɖɛŮɟɘɜɐ Űɞɡ ɏəŭɞůɖ ŮɑɜŬɘ ɖ 3.3.1. ɄŬɟɎŭŮɘɔɛŬ ŮɜŰɞɚɐɠ jQuery 

ˊŬɟɞɡůɘɎɕŮɘ ɖ ŮɘəɧɜŬ ˊŬɟŬəɎŰɤ. 
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ȺɘəɧɜŬ 16: ɄŬɟɎŭŮɘɔɛŬ ŮɜŰɞɚɐɠ jQuery 

 

2.2.4 React 
 

 

 ȼ React [21] (ReactJS ɐ React.js) ŮɑɜŬɘ ɛɑŬ ŬɜɞɘəŰɞɨ əɩŭɘəŬ (open source) 

ɓɘɓɚɘɞɗɐəɖ Űɖɠ Javascript ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŭɘŮˊŬűɩɜ ɢɟɐůŰɖ (UI) ɧůɞɜ ŬűɞɟɎ Űɞ 

ɛˊɟɞůŰɘɜɧ əɞɛɛɎŰɘ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ (frontend). ȺɑɜŬɘ Űɞ ůŰɟɩɛŬ ˊɟɞɓɞɚɐɠ (view layer) 

ɔɘŬ ŮűŬɟɛɞɔɏɠ ɘůŰɞɨ. ȹɖɛɘɞɡɟɔɐɗɖəŮ (2013), ŬɜŬˊŰɨůůŮŰŬɘ əŬɘ ůɡɜŰɖɟŮɑŰŬɘ ɛɏɢɟɘ əŬɘ 

ůɐɛŮɟŬ, ɤɠ Ůˊɑ Űɞ ˊɚŮɑůŰɞɜ, Ŭˊɧ Űɖɜ ɞɛɎŭŬ ˊɟɞɔɟŬɛɛŬŰɘůŰɩɜ Űɞɡ Facebook. ɄɟɧəŮɘŰŬɘ 

ɔɘŬ ɏɜŬ Ŭˊɧ ŰŬ ˊɘo ůɨɔɢɟɞɜŬ əŬɘ ŰŮɢɜɞɚɞɔɘəɎ ŮɝŮɚɘɔɛɏɜŬ ŮɟɔŬɚŮɑŬ ɔɘŬ ŭɖɛɘɞɡɟɔɑŬ 

ůɨɜɗŮŰɤɜ ŮűŬɟɛɞɔɩɜ, ˊɞɡ ŭŮɜ ˊŮɟɘɞɟɑɕɞɜŰŬɘ ɛɧɜɞ ůŰɞ ŭɘŬŭɘəŰɡŬəɧ əɞɛɛɎŰɘ. ȼ ůŬűɐɠ 

ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŮɑɜŬɘ, ɖ ŭɡɜŬŰɧŰɖŰŬ ˊɞɡ ˊɟɞůűɏɟŮɘ ɔɘŬ ŰŬɡŰɧɢɟɞɜɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ɛŮ Űɞɜ ɢɟɐůŰɖ (rendering), ɖ ɞˊɞɑŬ ůɡɛɓŬɑɜŮɘ ŰŬɢɨŰŬŰŬ, ˊŬɟɎɚɚɖɚŬ ɛŮ Űɖɜ 

ŭɡɜŬŰɧŰɖŰŬ ɔɘŬ Űɞ ɢŰɑůɘɛɞ html ůŰɞɘɢŮɑɤɜ ŮɜŰɧɠ Javascript. ɋůŰɧůɞ, Űɞ ůɖɛŬɜŰɘəɧ 

ůŰɞɘɢŮɑɞ ŮɑɜŬɘ ɧŰɘ, ŭɘŬɗɏŰŮɘ ˊŬɟɎˊɚŮɡɟŬ ˊŬəɏŰŬ ˊɟɞɠ ŮɔəŬŰɎůŰŬůɖ, ˊɞɡ Űɞ əŬɗɏɜŬ Ŭˊɧ 

ŬɡŰɎ ŬˊɞŰŮɚŮɑ ɝŮɢɤɟɘůŰɐ ɚŮɘŰɞɡɟɔɑŬ. ȷɜ ůɡɜŭɡŬůŰɞɨɜ, ŭɖɛɘɞɡɟɔɞɨɜ ɏɜŬ ŰŮɚŮɘɞˊɞɘɖɛɏɜɞ 

ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ŬəɧɛŬ əŬɘ Űɖɠ ˊɘɞ ůɨɜɗŮŰɖɠ ŮűŬɟɛɞɔɐɠ. ȰɜŬ ́ ɞɚɨ ůɖɛŬɜŰɘəɧ 

ůŰɞɘɢŮɑɞ ˊɞɡ ˊɟɞəɨˊŰŮɘ ŮɑɜŬɘ Űɞ Ůɝɐɠ: ŭɨɜŬŰŬɘ ɐ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŭɘŬűɞɟŮŰɘəɞɨ Ůɑŭɞɡɠ 

ŮűŬɟɛɞɔɐɠ, ɖ ɚŮɔɧɛŮɜɖ ŮűŬɟɛɞɔɐ ɛɑŬɠ ůŮɚɑŭŬɠ (Single Page Application ɐ SPA) [22], ɖ 

ɞˊɞɑŬ ŭŮɜ ŬˊɞŰŮɚŮɑ ŰɑˊɞŰŬ ˊŬɟŬˊɎɜɤ Ŭˊɧ ɏɜŬ HTML ɏɔɔɟŬűɞ, Űɞ ɞˊɞɑɞ ˊŮɟɘɏɢŮɘ ůŬɜ 

ŮɝɎɟŰɖůɖ ɏɜŬ Javascript ɏɔɔɟŬűɞ, ˊɞɡ ˊŮɟɘɏɢŮɘ ɧɚɞ Űɞɜ ŬˊŬɟŬɑŰɖŰɞ əɩŭɘəŬ. ȷɡŰɧ 

ˊɟŬəŰɘəɎ ɞŭɖɔŮɑ ůŰɖɜ ŭɡɜŬŰɧŰɖŰŬ ŬˊɞűɧɟŰɘůɖɠ Űɞɡ ŮɝɡˊɖɟŮŰɖŰɐ əŬɘ ůŰɖɜ ɛŮŰŬŰɟɞˊɐ Űɞɡ 

Ŭˊɧ ɏɜŬ ˊɞɚɡůɨɜɗŮŰɞ ůɨůŰɖɛŬ ˊɞɡ ŮɡɗɨɜŮŰŬɘ ɔɘŬ ˊɞɚɚɏɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊŬɟɎɚɚɖɚŬ 

(ŬɡɗŮɜŰɘəɞˊɞɑɖůɖ, űɧɟŰɤůɖ html, ŬůűɎɚŮɘŬ, ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ Űɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, 

ə.Ŭ.) ůŮ ɏɜŬ ŬɟəŮŰɎ ˊɘɞ ɓŬůɘəɧ əŬɘ ˊɘɞ Ůɨəɞɚɞ ůŰɖɜ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ, Űɞ ɚŮɔɧɛŮɜɞ 
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Application Programming Interface ɐ API [23]. ȰɜŬɠ Ŭˊɧ Űɞɡɠ ɚɧɔɞɡɠ ˊɞɡ ɔɑɜŮŰŬɘ ŬɡŰɐ ɖ 

ɛŮŰɎɓŬůɖ ŮɑɜŬɘ ŭɘɧŰɘ, ɞ ŮɝɡˊɖɟŮŰɖŰɐɠ, ˊɚɏɞɜ, ɏɢŮɘ ŬɟəŮŰɎ ɚɘɔɧŰŮɟŮɠ ɡˊɞɢɟŮɩůŮɘɠ əŬɘ 

ˊŬɟɎɚɚɖɚŬ ɛˊɞɟŮɑ ɜŬ ŮɝɡˊɖɟŮŰŮɑ ˊŮɟɘůůɧŰŮɟŬ ŬɘŰɐɛŬŰŬ. ɇɏɚɞɠ, ŬɝɑɕŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ 

ɡˊɎɟɢɞɡɜ əŬɘ ɓɘɓɚɘɞɗɐəŮɠ ŰɟɑŰɞɡ ˊɟɞůɩˊɞɡ (third party libraries) ˊɞɡ ůɡɜŮɟɔɎɕɞɜŰŬɘ 

ɘŭŬɜɘəɎ ɛŮ Űɖɜ React, ɧˊɤɠ Ůˊɑůɖɠ ɖ ɑŭɘŬ ůɡɜŮɟɔɎɕŮŰŬɘ ɘŭŬɜɘəɎ ɛŮ Űɘɠ əɡɟɘɧŰŮɟŮɠ ɔɚɩůůŮɠ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŮɝɡˊɖɟŮŰɖŰɐ əŬɗɩɠ əŬɘ frameworks. ȼ ůɖɛŮɟɘɜɐ Űɖɠ ɏəŭɞůɖ ŮɑɜŬɘ ɖ 

16.6. ɇɞ ɓŬůɘəɧ ůŰɞɘɢŮɑɞ Űɖɠ React ŮɑɜŬɘ Űɞ ɚŮɔɧɛŮɜɞ ñcomponentò, ˊŬɟɎŭŮɘɔɛŬ Űɞɡ 

ɞˊɞɑɞɡ ˊŬɟɞɡůɘɎɕŮɘ ɖ űɤŰɞɔɟŬűɑŬ ˊŬɟŬəɎŰɤ. 

 

 

     ȺɘəɧɜŬ 17: ɄŬɟɎŭŮɘɔɛŬ React Component 

 

2.2.5 Axios 
 

 

To Axios [24],  Ŭ́ ɞŰŮɚŮɑ ɏɜŬ ŮɟɔŬɚŮɑɞ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑ ŰŬ ŬɘŰɐɛŬŰŬ ˊɟɞɠ Űɞɜ 

ŮɝɡˊɖɟŮŰɖŰɐ, Űɞ ɞˊɞɑɞ ŭɘŬɗɏŰŮɘ əɎˊɞɘŮɠ ůɖɛŬɜŰɘəɏɠ ˊɟɞ ŮɔəŬŰŮůŰɖɛɏɜŮɠ ɚŮɘŰɞɡɟɔɑŮɠ 

ˊŬɟɎɚɚɖɚŬ ɛŮ ɞɟɘůɛɏɜŮɠ, ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŰɘɠ əŬɘɜɞɨɟɔɘŮɠ ŮəŭɧůŮɘɠ Űɖɠ Javascript. 

ȷɜŰɑůŰɞɘɢɞ ŮɟɔŬɚŮɑɞ ɛŮ ˊŬɟɧɛɞɘŬ ɚŮɘŰɞɡɟɔɑŬ ɛŮ Űɞ Axios ŮɑɜŬɘ Űɞ Ůɡɟɏɤɠ ɔɜɤůŰɧ Ajax 

(Asynchronous Javascript and XML) ɤůŰɧůɞ ůŰɖɜ ůɨɔəɟɘůɐ Űɞɡɠ, ɡůŰŮɟŮɑ ůŮ ɞɟɘůɛɏɜɞɡɠ 

ŰɞɛŮɑɠ. ɄŬɟɎŭŮɘɔɛŬ ŮɜŰɞɚɐɠ axios ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ŮˊɧɛŮɜɖ űɤŰɞɔɟŬűɑŬ. 
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           ȺɘəɧɜŬ 18: ɄŬɟɎŭŮɘɔɛŬ ŮɜŰɞɚɐɠ axios 

 

 

2.2.6 Redux 
 

 

 To Redux [25] ŮɑɜŬɘ ɛɑŬ ŬɜɞɘəŰɞɨ əɩŭɘəŬ (open source) ɓɘɓɚɘɞɗɐəɖ Űɖɠ Javascript, 

ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ŭɘŬɢŮɘɟɘůŰɐɠ Űɖɠ əŬŰɎůŰŬůɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ (state management). 

ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɑŬ ŰŮɢɜɞɚɞɔɑŬ ŬɟəŮŰɎ ůɨɔɢɟɞɜɖ ɧˊɤɠ ɖ React, ɧɛɤɠ ŬɟəŮŰɎ ˊɞɚɨˊɚɞəɖ 

əŬɘ ŭɡůɜɧɖŰɖ ůŰɖɜ Ŭɟɢɐ, ɧůɞ ɔɘŬ Űɞɜ ɚɧɔɞ ɨˊŬɟɝɐɠ Űɖɠ, əŬɗɩɠ əŬɘ  ɔɘŬ ŮəɛɎɗɖůɖ əŬɘ 

ɡɚɞˊɞɑɖůɖ, ɤůŰɧůɞ ŰɟɞɛŮɟɎ ůɖɛŬɜŰɘəɐ ɔɘŬ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŮűŬɟɛɞɔɐɠ. ȼ ɚŮɘŰɞɡɟɔɑŬ 

Űɖɠ ŬˊŬɘŰŮɑŰŬɘ ůŮ ɛŮɔɎɚɞɡ ɛŮɔɏɗɞɡɠ ŮűŬɟɛɞɔɏɠ. ɆŰɖɜ ɞɡůɑŬ ɛˊɞɟŮɑ ɜŬ ˊŬɟɞɛɞɘŬůŰŮɑ ůŬɜ 

ɏɜŬ ñəŬɚɎɗɘò ɐ ůŬɜ ɛɑŬ ɛɘəɟɞɨ ɛŮɔɏɗɞɡɠ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ůŰɖɜ ɞˊɞɑŬ ŮˊɘɚɏɔŮɘ ɜŬ 

ŰɞˊɞɗŮŰɐůŮɘ ɖ ŮűŬɟɛɞɔɐ, ˊɚɖɟɞűɞɟɑŮɠ, ˊɞɡ ŮɜŭɏɢŮŰŬɘ ɜŬ Űɘɠ ɢɟŮɘŬůŰŮɑ ɎɛŮůŬ ɐ ŬɟəŮŰɎ 

ůɡɢɜɎ. ȹŮɜ ŬɜŰɘəŬɗɘůŰɎ Űɖɜ əŬɜɞɜɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ, Ŭˊɚɩɠ 

ůɡɜɡˊɎɟɢŮɘ ɛŬɕɑ Űɖɠ. ȰŰůɘ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɎɛŮůɖ Ŭˊɧəɟɘůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ, ɢɤɟɑɠ Űɖɜ 

ɢɟɐůɖ ŬɘŰɖɛɎŰɤɜ ˊɟɞɠ Űɞɜ ŮɝɡˊɖɟŮŰɖŰɐ. ɆɡɜŮɟɔɎɕŮŰŬɘ ɘŭŬɜɘəɎ ɛŮ Űɖɜ React əŬɘ 

ŬɜŰɑůŰɞɘɢŬ frontend frameworks əŬɘ ɓɘɓɚɘɞɗɐəŮɠ.  

 

2.2.7 Webpack 
 

 

 To Webpack [26], ŬˊɞŰŮɚŮɑ ɏɜŬ ŮɟɔŬɚŮɑɞ Űɞ ɞˊɞɑɞ ŮɜɩɜŮɘ ˊɞɚɚŬˊɚɎ ŬɟɢŮɑŬ 

(Javascript, CSS, ə.Ŭ.) ůŮ ɏɜŬ ɐ ŭɨɞ əɨɟɘŬ ŬɟɢŮɑŬ Űɞɡ ɑŭɘɞɡ Ůɑŭɞɡɠ (static module bundler). 

ȺɑɜŬɘ ɑůɤɠ Űɞ əɞɟɡűŬɑɞ ŮɟɔŬɚŮɑɞ ůŰɞ Ůɑŭɞɠ Űɞɡ ŬɡŰɐ Űɖɜ ůŰɘɔɛɐ əŬɘ ŰɟɞɛŮɟɎ ůɖɛŬɜŰɘəɧ 
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ŭɘɧŰɘ, əŬŰŬűɏɟɜŮɘ əŬɘ ŮɚŬŰŰɩɜŮɘ ůŮ ˊɞɚɨ ɛŮɔɎɚɞ ɓŬɗɛɧ Űɞ ɛɏɔŮɗɞɠ Űɤɜ ŬɟɢŮɑɤɜ ˊɞɡ 

ɞɡůɘŬůŰɘəɎ ŮɑɜŬɘ ɖ ŮűŬɟɛɞɔɐ, ŬˊɞŰɏɚŮůɛŬ ɛŮ ɎɛŮůɖ ŬɜŰŬɜɎəɚŬůɖ ůŰɖɜ ŰŬɢɨŰɖŰŬ əŬɘ 

Ŭˊɧəɟɘůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ. ȰɟɢŮŰŬɘ ˊɟɞ ŮɔəŬŰŮůŰɖɛɏɜɞ ˊɚɏɞɜ ɛŮ ɏŰɞɘɛŮɠ ɟɡɗɛɑůŮɘɠ (pre-

build) ůŰŬ ˊŮɟɘůůɧŰŮɟŬ frameworks (əŬɘ ůŰɞ Laravel) ɐ ɏŰɞɘɛŬ ˊŬəɏŰŬ ɔɘŬ ŭɖɛɘɞɡɟɔɑŬ 

ŮűŬɟɛɞɔɩɜ, ŭɘɧŰɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɓɘɓɚɘɞɗɖəɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŮɑɜŬɘ ŭɡůŬɜɎɚɞɔŬ 

ɛŮɔɎɚɞɠ ɔɘŬ Űɞ ŰŮɚɘəɧ ɛɏɔŮɗɞɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ. 

 

2.2.8 Babel 
 

 

 To Babel [27], ŬˊɞŰŮɚŮɑ ɏɜŬɜ ɛŮŰŬɔɚɤŰŰɘůŰɐ Űɖɠ Javascript (compiler), ˊɞɡ 

ɛŮŰŬűɟɎɕŮɘ Űɘɠ əŬɘɜɞɨɟɔɘŮɠ ŮəŭɧůŮɘɠ Űɖɠ ɔɚɩůůŬɠ ůŰɖɜ ɔɜɤůŰɐ ůŮ ɧɚɞɡɠ Űɞɡɠ browsers 

ES5, ɩůŰŮ ɖ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ ɜŬ ŰɟɏɢŮɘ Űɞ ɑŭɘɞ ɞɛŬɚɎ ůŮ ɧɚɞɡɠ Űɞɡɠ browsers. 

ȷɜŬɚɨɗɖəŮ ˊɟɞɖɔɞɡɛɏɜɤɠ ůŰɖɜ ŮɜɧŰɖŰŬ Űɖɠ Javascript, Űɞ ˊɟɧɓɚɖɛŬ ˊɞɡ ŮˊɘɚɨŮɘ. ȺɑɜŬɘ 

Űɞ əɞɟɡűŬɑɞ ŮɟɔŬɚŮɑɞ ůŰɞ Ůɑŭɞɠ Űɞɡ, Ŭəɟɘɓɩɠ ɧˊɤɠ əŬɘ ɛŮ Űɞ webpack, ɏɟɢŮŰŬɘ ˊɟɞ 

ŮɔəŬŰŮůŰɖɛɏɜɞ ˊŬɜŰɞɨ əŬɘ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɡˊɎɟɢŮɘ ɏŰɞɘɛɖ ɖ ůɨɜŭŮůɖ Űɞɡ ɛŮ Űɞ 

webpack, ɩůŰŮ ɞ ˊɟɞɔɟŬɛɛŬŰɘůŰɐɠ ɜŬ ɛɖɜ ɢɟŮɘŬůŰŮɑ ɜŬ ŮˊɏɛɓŮɘ ɟɘɕɘəɎ. ȷɟəŮŰɎ ŮɟɔŬɚŮɑŬ 

ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ ˊɟɞɖɔɞɡɛɏɜɤɠ, ɢɟɖůɘɛɞˊɞɘɞɨɜ əŬɘɜɞɨɟɔɘŮɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɖɠ Javascript 

ɞˊɧŰŮ əŬɗɘůŰɎ ŬˊŬɟŬɑŰɖŰɖ ɖ ˊɟɞůɗɐəɖ Űɞɡ.  

 

2.2.8 Pusher API 
 

 

 ɇɞ Pusher API [28], ŬˊɞŰŮɚŮɑ ɛɑŬ ɓɘɓɚɘɞɗɐəɖ ŰɟɑŰɞɡ ˊɟɞůɩˊɞɡ (third-party 

library), ˊɞɡ əŬɗɘůŰɎ ŮűɘəŰɐ Űɖɜ ŬˊɞůŰɞɚɐ ŭɘɎűɞɟɤɜ ůɡɛɓɎɜŰɤɜ (events), ɛŮ ůəɞˊɧ Űɖɜ 

Ůɜɖɛɏɟɤůɖ Űɞɡ ŮəɎůŰɞŰŮ ɢɟɐůŰɖ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ (Real-Time). ȹɖɛɘɞɡɟɔŮɑ ɛɑŬ 

ɛɞɜŬŭɘəɐ ŮɛˊŮɘɟɑŬ ɢɟɐůɖɠ (UI experience) əŬɗɩɠ ɞ ɢɟɐůŰɖɠ ɗŬ ɚɎɓŮɘ Ůɘŭɞˊɞɑɖůɖ ɔɘŬ 

əɎˊɞɘɞ ůɡɛɓɎɜ ɢɤɟɑɠ Űɖɜ ŬɜŬɜɏɤůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ. ɇŬ events ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŮɜɏɟɔŮɘŮɠ 

ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ůŰɞɜ ŮɝɡˊɖɟŮŰɖŰɐ əŬɘ ůɡɜɐɗɤɠ Űɘɠ ˊɟɞəŬɚɞɨɜ ɞɘ ŭɘŬɢŮɘɟɘůŰɏɠ Űɖɠ 

ŮűŬɟɛɞɔɐɠ, ŮɑŰŮ ɔɘŬ ɜŬ ůŰŮɑɚɞɡɜ ɛɑŬ ɔŮɜɘəɐ Ůɜɖɛɏɟɤůɖ, ŮɑŰŮ ɔɘŬ əɎˊɞɘŬ ŮˊŮɝŮɟɔŬůɑŬ Ůɜɧɠ 

ɢɟɐůŰɖ əŰɚ. 
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2.2.9 Sass 
 

 

 H Sass [29] (Syntactically Awesome StyleSheets) ŬˊɞŰŮɚŮɑ ɛɑŬ ́ ɟɞůɗɐəɖ Űɖɠ CSS, 

ɖ ɞˊɞɑŬ ˊɟɞůɗɏŰŮɘ ŭɨɜŬɛɖ əŬɘ ˊɞɚɚɏɠ ŭɡɜŬŰɧŰɖŰŮɠ ůŰɞɜ ˊɟɞɔɟŬɛɛŬŰɘůŰɐ ɧůɞɜ ŬűɞɟɎ, Űɖɜ 

ɛɞɟűɞˊɞɑɖůɖ Űɤɜ HTML ŮɔɔɟɎűɤɜ ɛŮ CSS. ȷˊɞŰŮɚŮɑ əɞɛɛɎŰɘ Űɞɡ Laravel əŬɘ ŭɏɢŮŰŬɘ 

ŮˊŮɝŮɟɔŬůɑŬ ɛɏůɤ Űɞɡ webpack. ɄŬɟɎŭŮɘɔɛŬ əɩŭɘəŬ ŮɛűŬɜɑɕŮɘ ɖ űɤŰɞɔɟŬűɑŬ ˊŬɟŬəɎŰɤ. 

 

 

         ȺɘəɧɜŬ 19: ɄŬɟɎŭŮɘɔɛŬ əɩŭɘəŬ Sass 

 

2.3 ȷɟɢɘŰŮəŰɞɜɘəɐ Arduino 
 

 

ɇɞ Arduino [30] ŮɑɜŬɘ ɛɑŬ ɡˊɞɚɞɔɘůŰɘəɐ ˊɚŬŰűɧɟɛŬ ŬɜɞɘəŰɞɨ əɩŭɘəŬ (open-source 

hardware) ɖ ɞˊɞɑŬ ŮɑɜŬɘ ɛɘəɟɐ ůŮ ɛɏɔŮɗɞɠ əŬɘ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŰŮɢɜɞɚɞɔɑŬ Űɤɜ ɛɘəɟɞ-

ŮɚŮɔəŰɩɜ (microcontrollers) [31]. ȹɘŬɗɏŰŮɘ ŬɜŬɚɞɔɘəɏɠ əŬɘ ɣɖűɘŬəɏɠ Ůɘůɧŭɞɡɠ/Ůɝɧŭɞɡɠ 

(analog and digital input/output) ɔɘŬ Űɖɜ ɚɐɣɖ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞ ˊɟŬɔɛŬŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ 

(sensors) əŬɘ ŬɜŰɘŭɟɎ ɛɏůɤ Űɤɜ ůɡůəŮɡɩɜ ŬɜɎŭɟŬůɖɠ (actuators). ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ-

ůɢŮŭɘŬůɛɧɠ Űɞɡ Arduino ŮɑɜŬɘ ŬɜɞɘəŰɞɨ əɩŭɘəŬ, əɎŰɘ ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ ɞ əŬɗɏɜŬɠ ɛˊɞɟŮɑ 

ɜŬ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŰŬ ůɢɏŭɘŬ Űɞɡ Arduino ɩůŰŮ ɜŬ Űɞ ŬɜŬəŬŰŬůəŮɡɎůŮɘ. ɇɞ Arduino 

ɢɟɖůɘɛɞˊɞɘŮɑ əŬŰɎ ɓɎůɖ Űɞɡ ɛɘəɟɞ-ŮɚŮɔəŰɏɠ ATMEL, ɛŮ əɎˊɞɘŬ əŬɘɜɞɨɟɘŬ ɛɞɜŰɏɚŬ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ əŬɘ ůɡɜŭɡŬůɛɧ ŮˊŮɝŮɟɔŬůŰɩɜ ARM. Ⱥˊɑůɖɠ, ɞ ɧɟɞɠ Űɞɡ Arduino 

ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ Űɞ ɚɞɔɘůɛɘəɧ əɞɛɛɎŰɘ, ŭɖɚŬŭɐ Űɞ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ əɩŭɘəŬ ɔɘŬ Űɞ 

Arduino Űɞ ɞˊɞɑɞ ɞɜɞɛɎɕŮŰŬɘ Arduino IDE. ɇɞ Arduino IDE ŮɑɜŬɘ əŬɘ ŬɡŰɧ opensource. ȼ 

ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Űɞɡ Arduino ŮɑɜŬɘ ɖ C əŬɘ ɖ C++. ɇɞ Arduino ŭɘŬŰɑɗŮŰŬɘ ůŮ 

ŬɟəŮŰɏɠ ˊŬɟŬɚɚŬɔɏɠ. ȼ əŬɗŮɛɑŬ, ɤůŰɧůɞ, ɏɢŮɘ Űɘɠ ŭɘəɏɠ Űɖɠ ɘŭɘŬɘŰŮɟɧŰɖŰŮɠ əŬɘ 

ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ Ŭˊɧ Űɘɠ ɎɚɚŮɠ. Ƀɘ ŭɘŬűɞɟɏɠ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɘɠ ŮˊɘŭɧůŮɘɠ Űɞɡ əɎɗŮ 
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ůɡůŰɐɛŬŰɞɠ, ůŰɞ ˊɚɐɗɞɠ Űɤɜ Ůɘůɧŭɤɜ/Ůɝɧŭɤɜ ˊɞɡ ŭɘŬɗɏŰɞɡɜ əŬɘ ůŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ 

əɎˊɞɘŮɠ ɏɢɞɡɜ əŬɘ əɎˊɞɘŮɠ ɎɚɚŮɠ ɧɢɘ. ɇɏɚɞɠ, ůŮ əɎˊɞɘŬ ůɡůŰɐɛŬŰŬ Arduino ɛˊɞɟɞɨɛŮ ɜŬ 

ůɡɜŭɏůɞɡɛŮ ˊɚŬəɏŰŮɠ ɞɘ ɞˊɞɑŮɠ ŮˊŮəŰŮɑɜɞɡɜ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɞɡ ŮəɎůŰɞŰŮ ůɡůŰɐɛŬŰɞɠ 

Arduino, ɔɜɤůŰɎ əŬɘ ɤɠ Shields. 

 

2.3.1 Ⱥɑŭɖ Arduino 
 

 

 ɂŮəɘɜɩɜŰŬɠ Ŭˊɧ Űɘɠ ɛɘəɟɧŰŮɟŮɠ ůŮ ɛɏɔŮɗɞɠ əŬɘ ŭɡɜŬŰɧŰɖŰŮɠ ŮəŭɧůŮɘɠ Arduino, 

ɡˊɎɟɢɞɡɜ ŰŬ Arduino Nano əŬɘ LilyPad. ȷəɞɚɞɡɗŮɑ Űɞ Arduino Uno, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ɖ 

ŭɖɛɞűɘɚɏůŰŮɟɖ əŬɘ ɖ ˊɘɞ ůɡɢɜɎ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɖ ɏəŭɞůɖ Űɞɡ Arduino ůŮ ɧɚŬ ŰŬ 

ůɡůŰɐɛŬŰŬ. ɈˊɎɟɢɞɡɜ ɞɟɘůɛɏɜŮɠ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ Űɖɠ ˊɚŬəɏŰŬɠ Uno ɧůɞɜ ŬűɞɟɎ Űɘɠ 

ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ˊɟɞůűɏɟŮɘ. ȺɘŭɘəɧŰŮɟŬ, ɡˊɎɟɢŮɘ ɞ ŮɜůɤɛŬŰɤɛɏɜɞɠ ůɡɜŭɡŬůɛɧɠ 

ɡɚɞˊɞɑɖůɖɠ Űɖɠ ˊɚŬəɏŰŬɠ ɛŮ ŮɝŬɟŰɐɛŬŰŬ, ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ ɞɟɘůɛɏɜŮɠ ɚŮɘŰɞɡɟɔɑŮɠ 

(ůɨɜŭŮůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ŮɜůɨɟɛŬŰŬ ɐ ŬůɨɟɛŬŰŬ ə.Ű.ɚ.)  ɇɞ Arduino Ethernet ́ ɟɧəŮɘŰŬɘ ɔɘŬ 

ɛɑŬ ŰɏŰɞɘŬ ůɡůəŮɡɐ Arduino Uno. ɆŮ ŬɡŰɧ ɏɢŮɘ ŮɜůɤɛŬŰɤɗŮɑ Űɞ Ethernet Shield ɛŮ 

ŬˊɞŰɏɚŮůɛŬ ɜŬ ůɡɜɡˊɎɟɢɞɡɜ ůŮ ɛɑŬ əɞɘɜɐ ɛɖŰɟɘəɐ ˊɚŬəɏŰŬ. ȰˊŮɘŰŬ ɡˊɎɟɢɞɡɜ ́ ŬɟɎɚɚɖɚŬ 

Űɞ Arduino Mega ɛŮ Űɞ Arduino Due (ɚŮɘŰɞɡɟɔŮɑ ůŰŬ 3.3V), ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ůŰɖɜ ɞɡůɑŬ ɏɜŬ 

Arduino Uno ůŰɞ ɞˊɞɑɞ ɏɢɞɡɜ ŬɡɝɖɗŮɑ ŬɟəŮŰɎ ɞɘ ŮˊɘŭɧůŮɘɠ, ɞɘ ɛɜɐɛŮɠ əŬɘ ɞɘ 

Ůɑůɞŭɞɘ/ɏɝɞŭɞɘ. ȺɜŭŮɘəŰɘəɎ ɡˊɎɟɢɞɡɜ ŮəŭɧůŮɘɠ Arduino, ɞɘ ɞˊɞɑŮɠ ŮəŰɧɠ Űɞɡ ɓŬůɘəɞɨ 

Atmel ɛɘəɟɞ-ŮɚŮɔəŰɐ ŮɑɜŬɘ ŮɝɞˊɚɘůɛɏɜŮɠ əŬɘ ɛŮ Ɏɚɚɞɡɠ ŮˊŮɝŮɟɔŬůŰɏɠ, ɧˊɤɠ Űɞɡɠ ARM 

ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ ˊɟɞɖɔɞɡɛɏɜɤɠ (ˊŬɟɎŭŮɘɔɛŬ Arduino Due). ɇɏŰɞɘŮɠ ŮəŭɧůŮɘɠ ɛˊɞɟɞɨɜ 

ɜŬ Űɟɏɝɞɡɜ ŬəɧɛŬ əŬɘ Űɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Linux.   

 ɆŰŬ ˊɚŬɑůɘŬ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ, ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɞɡ ŮɜůɤɛŬŰɤɛɏɜɞɡ 

ůɡůŰɐɛŬŰɞɠ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ˊɚŬəɏŰŬ Arduino Mega 2560, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ ɑůɤɠ ɖ 

ŭɡɜŬŰɧŰŮɟɖ Ŭˊɧ Űɘɠ ˊɚŬəɏŰŮɠ Arduino əŬɘ ɞ ɚɧɔɞɠ ˊɞɡ ŮˊɘɚɏɢŰɖəŮ, ŮɑɜŬɘ ɞ ɛŮɔɎɚɞɠ Ŭɟɘɗɛɧɠ 

Űɤɜ ŬɘůɗɖŰɐɟɤɜ ˊŬɟɎɚɚɖɚŬ ɛŮ ɞɟɘůɛɏɜŬ ŮɝŬɟŰɐɛŬŰŬ, əŬɗɩɠ əŬɘ Űɞ Ethernet shield ˊɞɡ 

ŮˊɘɚɏɢŰɖəŮ (ŬɜŬɚɨŮŰŬɘ ˊŬɟŬəɎŰɤ). Ƀ ůɡɜŭɡŬůɛɧɠ ɧɚɤɜ ŬɡŰɩɜ, əŬɗɩɠ əŬɘ Űɤɜ 

ɓɘɓɚɘɞɗɖəɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ, ɐŰŬɜ ŬˊŬɔɞɟŮɡŰɘəɧɠ ɔɘŬ Űɖɜ Uno ˊɚŬəɏŰŬ ɤɠ ˊɟɞɠ Űɖɜ 

ɢɤɟɖŰɘəɧŰɖŰŬ, əɡɟɑɤɠ.  

 

ɄŬɟŬəɎŰɤ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɏɜŬɠ ˊɑɜŬəŬɠ ɛŮ ŮɜŭŮɘəŰɘəɏɠ űɤŰɞɔɟŬűɑŮɠ Űɤɜ ˊɚŬəŮŰɩɜ. 
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Arduino Nano 

 

Arduino LilyPad  

 

Arduino Uno 

 

Arduino Due 

 

Arduino Mega 

 

ɄɑɜŬəŬɠ 2: Ⱥɑŭɖ Arduino 

 

2.3.2 Arduino Shields 
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 ɇŬ Arduino Shields ŮɑɜŬɘ ˊɚŬəɏŰŮɠ ɞɘ ɞˊɞɑŮɠ ˊŮɟɘɏɢɞɡɜ ɡɚɘəɧ ˊɞɡ ŮˊŮəŰŮɑɜŮɘ Űɘɠ 

ŭɡɜŬŰɧŰɖŰŮɠ Űɞɡ ɓŬůɘəɞɨ ůɡůŰɐɛŬŰɞɠ. ȰɜŬ ŭɖɛɞűɘɚɏɠ ˊŬɟɎŭŮɘɔɛŬ ŮˊɏəŰŬůɖɠ ŮɑɜŬɘ ɖ 

ˊɟɞůɗɐəɖ ɛɑŬ ˊɚŬəɏŰŬɠ Ethernet Shield, ɖ ɞˊɞɑŬ ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ůŰɞ Arduino ɜŬ 

ŬˊɞəŰɐůŮɘ ˊɟɧůɓŬůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ŮɜůɨɟɛŬŰŬ. ɄŬɟŬəɎŰɤ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛɑŬ ŮɘəɧɜŬ Űɞɡ 

ůɡɔəŮəɟɘɛɏɜɞɡ Ethernet shield. 

 

                      ȺɘəɧɜŬ 20: Ethernet Shield 

 

2.4 ɄɚŬŰűɧɟɛŮɠ ȷɜɎˊŰɡɝɖɠ ȿɞɔɘůɛɘəɞɨ 
 

 

ɆŰŬ ˊɚŬɑůɘŬ Űɖɠ ɡɚɞˊɞɑɖůɖɠ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ɐŰŬɜ 

ŬˊŬɟŬɑŰɖŰɖ əŬɘ ɖ ŬɜɎˊŰɡɝɖ ɚɞɔɘůɛɘəɞɨ. ɉɟɖůɘɛɞˊɞɘɐɗɖəŬɜ, Ůˊɞɛɏɜɤɠ, ŮɟɔŬɚŮɑŬ 

ɚɞɔɘůɛɘəɞɨ ˊɞɡ ŭɘŮɡəɧɚɡɜŬɜ Űɖɜ ůɡɔɔɟŬűɐ ŬɡŰɞɨ. ɀɑŬ ɓŬůɘəɐ ŮɜɧŰɖŰŬ ɚɞɔɘůɛɘəɩɜ 

ŬɜɎˊŰɡɝɖɠ ŮɑɜŬɘ Űɞ ɞɚɞəɚɖɟɤɛɏɜɞ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ (Integrated Development 

Environment ɐ IDE). ɇɞ IDE ŮɑɜŬɘ ˊɟɧɔɟŬɛɛŬ ɚɞɔɘůɛɘəɞɨ. ȹɘŬɗɏŰŮɘ ůŰɞɜ ˊɟɞɔɟŬɛɛŬŰɘůŰɐ 

ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ůŰɞ ɞˊɞɑɞ ˊŬɟɏɢɞɜŰŬɘ ůɡɔəŮɜŰɟɤɛɏɜŮɠ ŭɡɜŬŰɧŰɖŰɏɠ ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ 

ŬˊŬɟŬɑŰɖŰŮɠ ɔɘŬ Űɖɜ ůɡɔɔɟŬűɐ ɚɞɔɘůɛɘəɞɨ. ɇŬ ɓŬůɘəɎ ɛɏɟɖ Ůɜɧɠ IDE ŮɑɜŬɘ ɞ 

ŮˊŮɝŮɟɔŬůŰɐɠ ˊɖɔŬɑɞɡ əɩŭɘəŬ, ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖɜ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ ɛŮŰŬɔɚɩŰŰɘůɖ əŬɘ 

ŬˊɞůűŬɚɛŬŰɤŰɏɠ. ɇŬ ˊŮɟɘůůɧŰŮɟŬ ůɨɔɢɟɞɜŬ IDE ŭɘŬɗɏŰɞɡɜ Ůˊɑůɖɠ ɛɖɢŬɜɘůɛɞɨɠ ɔɘŬ Űɖɜ 

ŬɡŰɧɛŬŰɖ ůɡɛˊɚɐɟɤůɖ ŮɜŰɞɚɩɜ əŬŰɎ Űɖɜ ůɡɔɔɟŬűɐ əɩŭɘəŬ, ɛɖɢŬɜɘůɛɞɨɠ ɔɘŬ Űɖɜ ŮɨɟŮůɖ 

ɚŬɜɗŬůɛɏɜɖɠ ůɨɜŰŬɝɖɠ, ˊŮɟɘɖɔɖŰɏɠ əɚɎůŮɤɜ əŬɘ ŬɜŰɘəŮɘɛɏɜɤɜ ŬəɧɛŬ əŬɘ ůɨůŰɖɛŬ 

ŭɘŬɢŮɑɟɘůɖɠ ŮəŭɧůŮɤɜ (Version Control System ɐ VCS). 
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2.4.1 PHPStorm 
 

 

ɇɞ PHPStorm ŮɑɜŬɘ ɏɜŬ ůɨɔɢɟɞɜɞ IDE Űɞ ɞˊɞɑɞ ˊŮɟɘɏɢŮɘ ɧɚŬ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ˊɞɡ ˊɟɞŬɜŬűɏɟɗɖəŬɜ. ȺɝŮɘŭɘəŮɨŮŰŬɘ ůŮ ůɡůŰɐɛŬŰŬ ŰŬ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɖɜ php, ɤɠ 

ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ əŬɗɩɠ əŬɘ ŭɘɎűɞɟŬ frameworks Űɖɠ PHP. ɇɞ PHPStorm ŭŮɜ 

ŮɑɜŬɘ ɏɜŬ ɚɞɔɘůɛɘəɧ ŭɤɟŮɎɜ əŬɘ ŬɜɞɘəŰɞɨ əɩŭɘəŬ. ɋůŰɧůɞ, ɡˊɎɟɢɞɡɜ ŮəˊŰɩůŮɘɠ ůŮ 

ɞɟɘůɛɏɜŮɠ əŬŰɖɔɞɟɑŮɠ əŬɘ ˊŬɟɏɢŮŰŬɘ ŭɤɟŮɎɜ ůŮ ɛŬɗɖŰɏɠ, űɞɘŰɖŰɏɠ, əŬɗɖɔɖŰɏɠ əŬɘ ɞɛɎŭŮɠ 

ɞ́ɡ əŬŰŬůəŮɡɎɕɞɡɜ ɚɞɔɘůɛɘəɎ ŬɜɞɘəŰɞɨ əɩŭɘəŬ. ɇɏɚɞɠ, ɜŬ ŰɞɜɘůŰŮɑ ˊɤɠ ˊŬɟɧɚɞ ˊɞɡ Űɞ 

PHPStorm, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əŬŰô ɞɜɞɛŬůɑŬ ɔɘŬ Űɖɜ PHP, ɤůŰɧůɞ ŭɘŬɗɏŰŮɘ ɘŭŬɜɘəɐ 

ɡˊɞůŰɐɟɘɝɖ ɔɘŬ frontend libraries ɧˊɤɠ React əŬɘ Vuejs əŬɗɩɠ əŬɘ Ɏɚɚɤɜ ŮɟɔŬɚŮɑɤɜ əŬɘ 

ŬɡŰɧɠ ŮɑɜŬɘ əŬɘ ɞ əɡɟɘɧŰŮɟɞɠ ɚɧɔɞɠ ɔɘŬ Űɞɜ ɞˊɞɑɞ ŮˊɘɚɏɢŰɖəŮ. 

 

2.4.2 Visual Studio Code 
 

 

ɇɞ Visual Studio Code (VSCode) ŮɑɜŬɘ ɏɜŬ ůɨɔɢɟɞɜɞ IDE, ɡɚɞˊɞɘɖɛɏɜɞ Ŭˊɧ Űɖɜ 

Microsoft, ŬɜɞɘəŰɞɨ əɩŭɘəŬ, ŭɤɟŮɎɜ əŬɘ ɛŮ ŰɟɞɛŮɟɐ Ŭˊɐɢɖůɖ ɛŮŰŬɝɨ Űɤɜ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɩɜ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ Ŭˊɧ ŰŬ ŮɚɎɢɘůŰŬ ŭɤɟŮɎɜ IDȺôs ɛŮ Űɖɜ ˊɞɘɧŰɖŰŬ əŬɘ 

Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ˊɟɞůűɏɟŮɘ. Ⱥˊɑůɖɠ ŭɘŬɗɏŰŮɘ ůŰɞ ŭɘŬŭɑəŰɡɞ ɛɑŬ ŰŮɟɎůŰɘŬ ˊɞɘəɘɚɑŬ Ŭˊɧ 

ŮɝɤŰŮɟɘəɎ ŮɟɔŬɚŮɑŬ əŬɘ ůɡɜŭɏůŮɘɠ (plugins). ɉɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŰɞ ˊɟɩɘɛɞ ůŰɎŭɘɞ Űɖɠ 

ɡɚɞˊɞɑɖůɖɠ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ. 

 

2.4.3 Arduino IDE 
 

ȷɜŬűɏɟɗɖəŮ əŬɘ ɜɤɟɑŰŮɟŬ ɤɠ Űɞ ɚɞɔɘůɛɘəɧ ŬɜɎˊŰɡɝɖɠ ɔɘŬ Űɞɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɧ 

Űɤɜ Arduino ́ ɚŬəŮŰɩɜ, Űɞ ɞˊɞɑɞ ɡˊɞůŰɖɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ŮŰŬɘɟŮɑŬ əŬɗɩɠ əŬɘ Űɖɜ əɞɘɜɧŰɖŰŬ 

Űɤɜ Arduino ˊɟɞɔɟŬɛɛŬŰɘůŰɩɜ. 

 

 

 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 

 

 

 54  

2.5 ȺɟɔŬɚŮɑŬ Virtualization ï ȰŰɞɘɛŬ əɞɡŰɘɎ ŬɜɎˊŰɡɝɖɠ 

ŮűŬɟɛɞɔɩɜ 
 

 

ɆŰɞ ˊɚŬɑůɘɞ ŬɜɎˊŰɡɝɖɠ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɞɟɘůɛɏɜŬ 

ŮɟɔŬɚŮɑŬ virtualization əŬɘ ɏŰɞɘɛŬ əɞɡŰɘɎ ŬɜɎˊŰɡɝɖɠ ŮűŬɟɛɞɔɩɜ ɧˊɤɠ, Laravel 

Homestead, VirtualBox əŬɘ Vagrant. ȷɝɑɕŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ˊŮɟɘɚɖˊŰɘəɎ ɧŰɘ, ɔɘŬ Űɖɜ 

ɡɚɞˊɞɑɖůɖ ůɨɔɢɟɞɜɤɜ ŮűŬɟɛɞɔɩɜ ɛɏůɤ frameworks ɐ Ɏɚɚɤɜ ůɨɔɢɟɞɜɤɜ ɛŮɗɧŭɤɜ, 

ŬˊŬɘŰŮɑŰŬɘ ɖ ˊɟɞŮɔəŬŰɎůŰŬůɖ ŬɟəŮŰɩɜ ŰŮɢɜɞɚɞɔɘɩɜ, Űɘɠ ɞˊɞɑŮɠ ɢɟŮɘɎɕɞɜŰŬɘ ŰŬ 

frameworks, ɩůŰŮ ɜŬ ŮˊɘŰɟɏɣɞɡɜ Űɖɜ ɡɚɞˊɞɑɖůɖ. ɋůŰɧůɞ ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ ŬˊɞɓŮɑ ɓŬɟɨ 

űɞɟŰɑɞ ɔɘŬ Űɞɜ ˊɟɞůɤˊɘəɧ ɡˊɞɚɞɔɘůŰɐ Űɞɡ ˊɟɞɔɟŬɛɛŬŰɘůŰɐ, əŬɗɩɠ Ůˊɑůɖɠ ɛˊɞɟŮɑ ɜŬ 

ˊɟɞəɨɣɞɡɜ ŭɘŬɛɎɢŮɠ (conflicts) ɛŮŰŬɝɨ ŮəŭɧůŮɤɜ ŭɘɎűɞɟɤɜ ŰŮɢɜɞɚɞɔɘɩɜ. ũɘô ŬɡŰɧ Űɞɜ 

ůəɞˊɧ ɏɢɞɡɜ ŭɖɛɘɞɡɟɔɖɗŮɑ ɏŰɞɘɛŬ ŰɏŰɞɘŬ ˊŬəɏŰŬ ɛŮ ˊɟɞ ŮɔəŬŰŮůŰɖɛɏɜŮɠ ɧɚŮɠ Űɘɠ 

ŰŮɢɜɞɚɞɔɑŮɠ, ˊɞɡ Űɟɏɢɞɡɜ ɛɏůɤ ˊɟɞɔɟɎɛɛŬŰɞɠ virtualization əŬɘ ŬˊɞŰɟɏˊɞɡɜ Űɘɠ 

ˊɟɞŬɜŬűŮɟɗŮɑůŮɠ ŮɜɏɟɔŮɘŮɠ. ɇɞ ŬɜŰɑůŰɞɘɢɞ ˊŬəɏŰɞ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ Laravel ŮɑɜŬɘ Űɞ 

Laravel Homestead, Űɞ ɞˊɞɑɞ ŬˊɞŰŮɚŮɑ ɏɜŬ əɞɡŰɑ ˊŮɟɘɓɎɚɚɞɜŰɞɠ Vagrant ɛŮ ́ɟɞ 

ŮɔəŬŰŮůŰɖɛɏɜŮɠ ɧɚŮɠ Űɘɠ ŬˊŬɟŬɑŰɖŰŮɠ ŰŮɢɜɞɚɞɔɑŮɠ ˊɞɡ ŬˊŬɘŰŮɑ Űɞ Laravel (Git, Nginx, 

PHP7.1-7.3, MySQL, SQLite3, PostgreSQL, Composer, Node, Redis ə.Ŭ.). 

 

2.6 ȿɞɔɘůɛɘəɎ ůɢŮŭɑŬůɖɠ 
 

 

ɇŬ ɚɞɔɘůɛɘəɎ ŬɡŰɎ ɓɞɖɗɞɨɜ ůŰɖɜ ŭɖɛɘɞɡɟɔɑŬ ůɢɖɛŬŰɘəɩɜ ŭɘŬɔɟŬɛɛɎŰɤɜ əŬɘ 

ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ Ůɘəɧɜɤɜ. 

 

2.6.1 Fritzing 
 

 

ɇɞ Fritzing ŮɑɜŬɘ ɏɜŬ ˊɟɧɔɟŬɛɛŬ ɚɞɔɘůɛɘəɞɨ. ɆŮ ŬɡŰɧ ɛˊɞɟɞɨɜ ɜŬ ɛŮŰŬűŮɟɗɞɨɜ ɞɘ 

ˊɟɤŰɧŰɡˊŮɠ əŬŰŬůəŮɡɏɠ Űɞɡ Arduino Ŭˊɧ breadboard əŬɘ ɞˊɞɘŬŭɐˊɞŰŮ Ɏɚɚɖ ɖɚŮəŰɟɞɜɘəɐ 

əŬŰŬůəŮɡɐ. ɇŬ ˊɟɞŬɜŬűŮɟɗɏɜŰŬ ůɢɏŭɘŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŮɑŰŮ ɔɘŬ Űɞɜ ŭɘŬɛɞɘɟŬůɛɧ ɛŮ 

Ɏɚɚɞɡɠ ůɢŮŭɘŬůŰɏɠ ŮɑŰŮ əŬɘ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ ɖɚŮəŰɟɞɜɘəɩɜ ůɢŮŭɘŬɔɟŬɛɛɎŰɤɜ. ȷəɧɛŬ, 

ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ əŬɘ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ PCB ˊɚŬəɏŰŬɠ ɔɘŬ Űɖɜ ŬˊɞůŰɞɚɐ ůŮ 
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ɓɘɞɛɖɢŬɜɑŬ ŭɖɛɘɞɡɟɔɑŬɠ ˊɚŬəŮŰɩɜ. ɇɞ Fritzing ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɞɜ ůɢŮŭɘŬůɛɧ Űɖɠ 

ˊɟɤŰɧŰɡˊɖɠ əŬŰŬůəŮɡɐɠ Űɞɡ Arduino əŬɘ ɏˊŮɘŰŬ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ Űɞɡ ɖɚŮəŰɟɞɜɘəɞɨ 

ůɢŮŭɑɞɡ. 

 

2.7 Ɇɨɜɞɣɖ əŮűŬɚŬɑɞɡ 
 

 

ɆŮ ŬɡŰɧ Űɞ əŮűɎɚŬɘɞ, ˊŬɟɞɡůɘɎůŰɖəŬɜ ɧɚŮɠ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ŰŬ ŮɟɔŬɚŮɑŬ ˊɞɡ 

ɢɟŮɘɎůŰɖəŬɜ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬɗɩɠ əŬɘ Űɖɠ 

ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ŬɜŬɚɨɗɖəŬɜ ɞɘ ɏɜɜɞɘŮɠ Űɞɡ ɗŮɤɟɖŰɘəɞɨ 

ɡˊɧɓŬɗɟɞɡ, ˊŬɟɞɡůɘɎůŰɖəŬɜ ɞɘ ɔɚɩůůŮɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ, ɞɘ ŰŮɢɜɞɚɞɔɑŮɠ əŬɘ ŰŬ 

ŮɟɔŬɚŮɑŬ Űɞɡ ɚɞɔɘůɛɘəɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ. Ⱥˊɑůɖɠ, ŭɧɗɖəŬɜ əɎˊɞɘŬ ůŰɘɔɛɘɧŰɡˊŬ 

(screenshot) ɔɘŬ Űɖɜ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɤɜ Ůɜɜɞɘɩɜ, ɧˊɤɠ ŬɡŰɏɠ ŮűŬɟɛɧůŰɖəŬɜ ůŰɖɜ 

ˊɟɎɝɖ. ɆŰɞ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ŬˊŬɘŰɐůŮɘɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ɞɘ 

ɚŮˊŰɞɛɏɟŮɘŮɠ ɔɘŬ Űɞ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ Űɖɠ ŮűŬɟɛɞɔɐɠ, 

əŬɗɩɠ əŬɘ ŰŮɢɜɘəɏɠ ˊɞɡ ŮűŬɟɛɧůŰɖəŬɜ ɔɘŬ Űɖɜ ŬůűɎɚŮɘŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 
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ȾŮűɎɚŬɘɞ 3ɞ ï ȹɞɛɘəɎ ɛɏɟɖ ůɡůŰɐɛŬŰɞɠ 
 

 

ɆŮ ŬɡŰɧ Űɞ əŮűɎɚŬɘɞ, ɔɑɜŮŰŬɘ ́ ŬɟɞɡůɑŬůɖ Űɤɜ ŬˊŬɘŰɐůŮɤɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬɗɩɠ 

əŬɘ Űɤɜ ŭɞɛɘəɩɜ ɛŮɟɩɜ Űɞɡ. ȷɟɢɘəɎ, ɔɑɜŮŰŬɘ ŬɜŬɚɡŰɘəɐ ŬɜŬűɞɟɎ ůŰɞɜ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ 

ɡɚɞˊɞɑɖůɖ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ. Ⱥˊɘˊɚɏɞɜ, ŬɜŬɚɨɞɜŰŬɘ, ɞ Űɟɧˊɞɠ ŮˊɑŰŮɡɝɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ 

ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬɘ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ, ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ɟɧɚɞɘ Űɤɜ 

ɢɟɖůŰɩɜ ůŰɖɜ ŮűŬɟɛɞɔɐ əŬɘ Űɏɚɞɠ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŮɢɜɘəɏɠ əŬɘ ŮɟɔŬɚŮɑŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɖɠ ŬůűɎɚŮɘŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

 

3.1 ȷˊŬɘŰɐůŮɘɠ ůɡůŰɐɛŬŰɞɠ 
 

 

ũɘŬ Űɖɜ ŮˊɘŰɡɢɐ ɞɚɞəɚɐɟɤůɖ əɎɗŮ ɏɟɔɞɡ, ɏɜŬɠ ˊɞɚɨ ůɖɛŬɜŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ŮɑɜŬɘ 

ɞ ůɤůŰɧɠ əŬɗɞɟɘůɛɧɠ Űɤɜ ŬˊŬɘŰɐůŮɤɜ Ŭˊɧ Űɖɜ Ŭɟɢɘəɐ ˊŮɟɘɔɟŬűɐ Űɞɡ, ɛɘŬɠ əŬɘ ŬɡŰɏɠ 

əŬɗɞɟɑɕɞɡɜ Űɖɜ ˊɞɟŮɑŬ Űɞɡ ɏɟɔɞɡ. ɆɡɔəŮəɟɘɛɏɜŬ, ɔɘŬ Űɞ ˊŬɟɧɜ ɏɟɔɞ, ůŰɧɢɞɠ ɐŰŬɜ ɖ 

ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ, ˊŬɟɎɚɚɖɚŬ ɛŮ ɛɑŬ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ 

əŬɘ ŰŬɡŰɧɢɟɞɜŬ, ɖ Ŭəɟɘɓɐɠ əŬŰŬɔɟŬűɐ əŬɘ ŬˊɞůŰɞɚɐ ɛŮŰɟɐůŮɤɜ ɛŮŰŬɝɨ Űɤɜ ŭɨɞ. 

ɄŬɟŬəɎŰɤ ˊŬɟŬŰɑɗŮɜŰŬɘ ŬɜŬɚɡŰɘəɎ ɞɘ ŬˊŬɘŰɐůŮɘɠ ˊɞɡ ŮɝɐɢɗɖůŬɜ ůɡɜɞŭŮɡɧɛŮɜŮɠ Ŭˊɧ 

ŮˊŮɝɐɔɖůɖ. 

 

¶ ɇɞ ůɨůŰɖɛŬ ˊŬɟɏɢŮɘ ɚŮɘŰɞɡɟɔɑŬ ŮɔɔɟŬűɐɠ-ŮˊɘɓŮɓŬɑɤůɖɠ ɢɟɖůŰɩɜ əŬɗɩɠ əŬɘ 

ŬɜɎəŰɖůɖɠ əɤŭɘəɞɨ ˊɟɧůɓŬůɖɠ. ũɘŬ Űɖɜ ɢɟɐůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŬˊŬɟŬɑŰɖŰɖ 

ˊɟɞɦˊɧɗŮůɖ ŬˊɞŰŮɚŮɑ, ɖ ŭɖɛɘɞɡɟɔɑŬ ɚɞɔŬɟɘŬůɛɞɨ ɢɟɐůŰɖ ůŮ ŬɡŰɧ. ɀŮ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ 

Űɞɡ ɚɞɔŬɟɘŬůɛɞɨ, ˊŬɟɎɚɚɖɚŬ ŬˊɞůŰɏɚɚŮŰŬɘ email ŮˊɘɓŮɓŬɑɤůɖɠ, ůŰɖɜ ŭɘŮɨɗɡɜůɖ 

ŬɚɚɖɚɞɔɟŬűɑŬɠ (email) ˊɞɡ ŭɐɚɤůŮ ɞ ɢɟɐůŰɖɠ əŬŰɎ Űɖɜ ŮɔɔɟŬűɐ Űɞɡ, ɩůŰŮ ɜŬ ɔɑɜŮɘ 

ŮˊɘŰɡɢɐɠ ŰŬɡŰɞˊɞɑɖůɖ ˊɟɞůɩˊɞɡ. Ƀ ɢɟɐůŰɖɠ ɗŮɤɟŮɑŰŬɘ ŮɜŮɟɔɧɠ əŬɘ ɏɢŮɘ ˊɟɧůɓŬůɖ 

ůŰɖɜ ŮűŬɟɛɞɔɐ, Ŭűɞɨ ˊɟɩŰŬ ŮˊɘɓŮɓŬɘɩůŮɘ Űɞɜ ɚɞɔŬɟɘŬůɛɧ Űɞɡ. Ⱥˊɑůɖɠ, ŭɑɜŮŰŬɘ ɖ 

ŭɡɜŬŰɧŰɖŰŬ Űɖɠ ŬɜɎəŰɖůɖɠ əɤŭɘəɞɨ ůŮ ˊŮɟɑˊŰɤůɖ ŬˊɩɚŮɘŬɠ Űɞɡ Ŭˊɧ Űɞɜ ɢɟɐůŰɖ. 

 

¶ ɇɞ ůɨůŰɖɛŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ŰɟŮɑɠ əŬŰɖɔɞɟɑŮɠ ɢɟɖůŰɩɜ.  ȷɡŰɏɠ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ: 

Űɞɡɠ Ŭˊɚɞɨɠ ɢɟɐůŰŮɠ, Űɞɡɠ ŭɘŬɢŮɘɟɘůŰɏɠ əŬɘ Űɞɜ ŭɖɛɘɞɡɟɔɧ. Ƀɘ Ŭˊɚɞɑ ɢɟɐůŰŮɠ ɏɢɞɡɜ 
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ŭɡɜŬŰɧŰɖŰŮɠ ŭɖɛɘɞɡɟɔɑŬɠ əŬɘ ŮˊŮɝŮɟɔŬůɑŬɠ ˊɟɞůɤˊɘəɩɜ ůŰŬɗɛɩɜ, ůɡɚɚɞɔɐɠ 

ɛŮŰɟɐůŮɤɜ Ŭˊɧ Űɞɡɠ ˊɟɞůɤˊɘəɞɨɠ Űɞɡɠ ůŰŬɗɛɞɨɠ, ŭɡɜŬŰɧŰɖŰŬ ˊɟɞɓɞɚɐɠ əŬɘ 

ůɨɔəɟɘůɖɠ ɛŮŰɟɐůŮɤɜ ɛŮŰŬɝɨ Űɤɜ ůŰŬɗɛɩɜ Űɞɡɠ əŬɗɩɠ əŬɘ ůŰŬɗɛɩɜ Ɏɚɚɤɜ ɢɟɖůŰɩɜ, 

ˊɞɡ ɏɢɞɡɜ ŮˊɘɚŮɔŮɑ ɤɠ ŭɖɛɧůɘɞɘ əŬɘ ŮɜŮɟɔɞɑ əŬɘ Űɏɚɞɠ, ɏɢɞɡɜ ŭɡɜŬŰɧŰɖŰŬ ŮˊŮɝŮɟɔŬůɑŬɠ 

Űɞɡ ɚɞɔŬɟɘŬůɛɞɨ Űɞɡɠ əŬɘ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɞɡ. Ƀɘ ŭɘŬɢŮɘɟɘůŰɏɠ ŬˊɞŰŮɚɞɨɜ ůŰɖɜ ɞɡůɑŬ 

ɢɟɐůŰŮɠ, ɛŮ ůŬűɩɠ ŬɡɝɖɛɏɜŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ŮˊŮɝŮɟɔŬůɑŬɠ, ŭɖɛɘɞɡɟɔɑŬɠ əŬɘ Ůɚɏɔɢɞɡ, 

əŬɗɩɠ Űɞɡɠ ŭɑɜɞɜŰŬɘ ɞɘ ŭɡɜŬŰɧŰɖŰŮɠ ɔɘŬ ŭɖɛɘɞɡɟɔɑŬ əŬŰɖɔɞɟɘɩɜ ˊɞɡ ŮˊɘɚɏɔɞɜŰŬɘ ůŰɘɠ 

ɛŮŰɟɐůŮɘɠ, ŮˊŮɝŮɟɔŬůɑŬɠ ůŰŬɗɛɩɜ ɢɟɖůŰɩɜ ɐ Ɏɚɚɤɜ ŭɘŬɢŮɘɟɘůŰɩɜ, əŬɗɩɠ əŬɘ ŬɚɚŬɔɐ 

ɘŭɘɞəŰɖůɑŬɠ ŬɡŰɩɜ, ŬɜŬɓɎɗɛɘůɖ, ɡˊɞɓɎɗɛɘůɖ, ŭɘŬɔɟŬűɐ əŬɘ ŭɖɛɘɞɡɟɔɑŬ ɢɟɖůŰɩɜ əŬɘ 

ŭɘŬɢŮɘɟɘůŰɩɜ ŬɜŰɑůŰɞɘɢŬ əŬɘ Űɏɚɞɠ, ˊɟɞɓɞɚɐ əŬɘ ůɨɔəɟɘůɖ ɛŮŰɟɐůŮɤɜ ɛŮŰŬɝɨ Űɤɜ 

ůŰŬɗɛɩɜ ɧɚɤɜ Űɤɜ ɢɟɖůŰɩɜ. ȹɘŬɢŮɘɟɘůŰɐɠ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɐ ŬɜŬɓŬɗɛɑɕŮŰŬɘ Ŭˊɧ Űɞɜ 

ŭɖɛɘɞɡɟɔɧ ɐ Ŭˊɧ Ɏɚɚɞɡɠ ŭɘŬɢŮɘɟɘůŰɏɠ. ɇɏɚɞɠ ɞ ŭɖɛɘɞɡɟɔɧɠ, ŬˊɞŰŮɚŮɑ Űɞɜ ŭɘŬɢŮɘɟɘůŰɐ 

ɛŮ ɧɚŮɠ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ Űɞɡ ˊɟɞůűɏɟŮɘ ɖ ŮűŬɟɛɞɔɐ. ȺɑɜŬɘ ɛɞɜŬŭɘəɧɠ əŬɘ əŬɜɏɜŬɠ 

ŭŮɜ ɏɢŮɘ ŭɘəŬɘɞŭɞůɑŬ ŮˊŮɝŮɟɔŬůɑŬɠ ŬɡŰɞɨ ɐ Űɤɜ ůŰŬɗɛɩɜ Űɞɡ. 

 

¶ ɇɞ ůɨůŰɖɛŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɖɜ əŬŰŬɢɩɟɖůɖ ůɡůəŮɡɩɜ. ɇɞ ɓŬůɘəɧ əɞɛɛɎŰɘ ŬɡŰɞɨ 

Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɞɘ ůɡůəŮɡɏɠ Űɞɡ (ůɡɜɩɜɡɛɖ ɞɜɞɛŬůɑŬ: ůŰŬɗɛɞɑ ɐ 

ŮɜůɤɛŬŰɤɛɏɜŬ ůɡůŰɐɛŬŰŬ). ȰŰůɘ, ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢŮɘ ɞ əŬŰɎɚɚɖɚɞɠ ɛɖɢŬɜɘůɛɧɠ ɔɘŬ 

Űɖɜ ŮˊɘŰɡɢɐ ůɨɕŮɡɝɖ əŬɘ ŰŬɡŰɞˊɞɑɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛŮ Űɘɠ ůɡůəŮɡɏɠ.  

 

¶ Ⱥɘŭɞˊɞɑɖůɖ əŬɘ Ůɜɖɛɏɟɤůɖ ɢɟɖůŰɩɜ. ȾɎɗŮ ɢɟɐůŰɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŭɏɢŮŰŬɘ 

Ůɜɖɛɏɟɤůɖ ɔɘŬ ŭɘɎűɞɟŮɠ ɚŮɘŰɞɡɟɔɑŮɠ əŬɘ ŮɜɏɟɔŮɘŮɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ɧˊɤɠ ɖ 

ůɡɚɚɞɔɐ ɜɏɤɜ ɛŮŰɟɐůŮɤɜ, ɖ ŬɜɎɗŮůɖ ůŰŬɗɛɞɨ Ŭˊɧ ŭɘŬɢŮɘɟɘůŰɐ, ɖ ŭɖɛɘɞɡɟɔɑŬ 

əŬɘɜɞɨɟɔɘŬɠ əŬŰɖɔɞɟɑŬɠ ɛŮŰɟɐůŮɤɜ əŬɘ ɞɨŰɤ əŬɗŮɝɐɠ. Ƀɘ ŬɚɚŬɔɏɠ ůŰɞ UI ɔɑɜɞɜŰŬɘ 

ŬůɨɔɢɟɞɜŬ, ɔŮɔɞɜɧɠ ˊɞɡ ɓɞɖɗɎŮɘ ůŰɖɜ Ŭˊɧəɟɘůɖ əŬɘ ˊɞɘɧŰɖŰŬ Űɖɠ ŮűŬɟɛɞɔɐɠ, əŬɗɩɠ 

ɞ ɢɟɐůŰɖɠ ŭŮɜ ŬˊŬɘŰŮɑŰŬɘ ɜŬ ŬɜŬɜŮɩɜŮɘ ɢŮɘɟɞəɑɜɖŰŬ Űɖɜ ůŮɚɑŭŬ, ɔɘŬ əɎɗŮ ŬɚɚŬɔɐ ˊɞɡ 

ůɡɛɓŬɑɜŮɘ. 

 

¶ ȷˊɚɧ əŬɘ űɘɚɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɢɟɐůɖɠ əŬɗɩɠ əŬɘ ŬˊɞəɟɘŰɘəɐ ůɢŮŭɑŬůɖ Űɖɠ 

ŮűŬɟɛɞɔɐɠ (UI friendly  and responsive design). ɇɞ ˊŮɟɘɓɎɚɚɞɜ ɢɟɐůɖɠ Űɖɠ 

ŮűŬɟɛɞɔɐɠ ŮɑɜŬɘ ŭɞɛɖɛɏɜɞ əŬɘ ɡɚɞˊɞɘɖɛɏɜɞ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ, ɩůŰŮ ɜŬ ɔɑɜŮŰŬɘ 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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əŬŰŬɜɞɖŰɧ əŬɘ ŮɨəɞɚŬ ŭɘŬɢŮɘɟɑůɘɛɞ, ŬəɧɛŬ əŬɘ Ŭˊɧ ɎŰɞɛŬ ɛŮ ŮɚɎɢɘůŰŮɠ ɔɜɩůŮɘɠ ɐ 

ŮɛˊŮɘɟɑŬ ůŰɖɜ ɢɟɐůɖ ɡˊɞɚɞɔɘůŰɐ. ȼ ŬˊɚɧŰɖŰɎ Űɞɡ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ ɧɢɘ ɛɧɜɞ Űɖɜ 

ŮɡəɞɚɑŬ ůŰɖɜ ɢɟɐůɖ, ŬɚɚɎ əŬɘ ɜŬ əŬɗɞŭɖɔŮɑ Űɞɜ ɢɟɐůŰɖ ůŰɖɜ ŮɨɟŮůɖ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ 

ˊɞɡ ŬɜŬɕɖŰŮɑ. ɇɏɚɞɠ ɖ ŬˊɞəɟɘŰɘəɐ Űɞɡ ůɢŮŭɑŬůɖ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŭɘŬŰɐɟɖůɖ Űɖɠ 

ˊɞɘɧŰɖŰŬɠ, Űɖɠ ŮɛűɎɜɘůɖɠ əŬɘ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ Űɖɠ ŮűŬɟɛɞɔɐɠ, Ŭˊɧ ɞˊɞɘŬŭɐˊɞŰŮ 

ůɡůəŮɡɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ, ɞˊɞɘɤɜŭɐˊɞŰŮ ŭɘŬůŰɎůŮɤɜ (əɘɜɖŰɧ Űɖɚɏűɤɜɞ, tablet ɐ 

ȼ/Ɉ). 

 

¶ ȷˊŬɘŰŮɑŰŬɘ ˊɟɧůɓŬůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ, ɔɘŬ ŬˊɞůŰɞɚɐ ɛŮŰɟɐůŮɤɜ ɛŮŰŬɝɨ 

ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ əŬɘ ůŰŬɗɛɩɜ. ȼ ŮˊɘəɞɘɜɤɜɑŬ əŬɘ ɖ ɛŮŰŬűɞɟɎ ɛŮŰɟɐůŮɤɜ 

ɛŮŰŬɝɨ ůŰŬɗɛɩɜ əŬɘ ŮűŬɟɛɞɔɐɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɧɜɞ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ 

(ŬůɨɟɛŬŰŬ ɐ ŮɜůɨɟɛŬŰŬ), ŭɖɚŬŭɐ ɛŮ Űɖɜ ɢɟɐůɖ Űɞɡ TCP/IP ɛɞɜŰɏɚɞɡ ŮˊɘəɞɘɜɤɜɑŬɠ.  

 

¶ ȾɟɑɜŮŰŬɘ ŬɜŬɔəŬɑŬ ɖ ŮűŬɟɛɞɔɐ Űɖɠ ŬůűɎɚŮɘŬɠ ůŮ əɎɗŮ ˊŰɡɢɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

ȷɡŰɧ ůɖɛŬɑɜŮɘ ˊɤɠ ɖ ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ Űɖɠ ŮűŬɟɛɞɔɐɠ əŬɘ Űɤɜ ůŰŬɗɛɩɜ əŬɗɩɠ əŬɘ 

Űɞɡ ɢɟɐůŰɖ ɛŮ Űɖɜ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ, ɡˊɞůŰɖɟɑɕŮɘ ˊɞɚɚɏɠ ɛɞɟűɏɠ ŬůűŬɚŮɑŬɠ, 

əɎɗŮ ɛɞɟűɐ ɡˊŮɨɗɡɜɖ ɔɘŬ Űɞɜ ŰɞɛɏŬ Ůɡɗɨɜɖɠ Űɖɠ.  

 

¶ ȺˊŮəŰɎůɘɛɞ əŬɘ ůɡɜŰɖɟɐůɘɛɞ. Ƀɘ ɏɜɜɞɘŮɠ ŬɡŰɏɠ ɞɟɑɕɞɡɜ ˊɤɠ Űɞ ůɨůŰɖɛŬ ɗŬ ˊɟɏˊŮɘ 

ɜŬ əŬŰŬůəŮɡŬůŰŮɑ, ŮɑŰŮ ůŮ ŮˊɑˊŮŭɞ əɩŭɘəŬ ŮɑŰŮ ůŮ ŮˊɑˊŮŭɞ ɡɚɘəɐɠ əŬŰŬůəŮɡɐɠ, ɛŮ 

Űɟɧˊɞ ŮɨəɞɚŬ əŬŰŬɜɞɖŰɧ Ŭˊɧ əɎˊɞɘɞɜ ŰɟɑŰɞ. ɆŰɧɢɞɠ ŬɡŰɞɨ ŮɑɜŬɘ ɞ əɎɗŮ ŮɛˊɚŮəɧɛŮɜɞɠ 

ɛŮ Űɞ ůɨůŰɖɛŬ ɜŬ ɛˊɞɟŮɑ ŮɨəɞɚŬ ɜŬ əŬŰŬɜɞŮɑ Űɖ ɟɞɐ Űɤɜ ɔŮɔɞɜɧŰɤɜ əŬɘ ɜŬ ŮˊŮɛɓŬɑɜŮɘ 

ɧˊɞɡ ɢɟŮɘɎɕŮŰŬɘ. ɇɏɚɞɠ ˊɟɏˊŮɘ ɜŬ ŰɞɜɘůŰŮɑ ˊɤɠ ɛɑŬ Ŭˊɧ Űɘɠ ůɖɛŬɜŰɘəɏɠ Ŭɟɢɏɠ ɔɘŬ Űɖɜ 

ŭɖɛɘɞɡɟɔɑŬ ŮˊŮəŰɎůɘɛɞɡ əŬɘ ůɡɜŰɖɟɐůɘɛɞɡ əɩŭɘəŬ ŮɑɜŬɘ ɖ Ŭˊɞűɡɔɐ Űɖɠ ŮˊŬɜɎɚɖɣɖɠ 

əɞɛɛŬŰɘɩɜ əɩŭɘəŬ. 

 

3.2 ȷɜɎɚɡůɖ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ 
 

 

ɀŮŰɎ Űɖɜ ŬɜɎɚɡůɖ əŬɘ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ŬˊŬɘŰɐůŮɤɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ, Űɞ 

ŮˊɧɛŮɜɞ ɓɐɛŬ ɔɘŬ Űɞɜ ˊɟɞɔɟŬɛɛŬŰɘůŰɐ ŮɑɜŬɘ ɞ ůɢŮŭɘŬůɛɧɠ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ. Ƀ əŬŰɎ 

Űɞ ŭɡɜŬŰɧɜ əŬɚɨŰŮɟɞɠ ůɢŮŭɘŬůɛɧɠ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ŬˊɞŰŮɚŮɑ ɡɣɑůŰɖɠ ůɖɛŬůɑŬɠ 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ŮɟɔŬůɑŬ əŬɘ ɢŰɑɕŮŰŬɘ ɛŮ ɏɛűŬůɖ ůŰɞɜ Űɟɧˊɞ ˊɞɡ ɞɘ ˊɑɜŬəŮɠ ůɡɜŭɏɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ, ɛŮ 

ůɢɏůŮɘɠ ŬɜɎɛŮůŬ ůŰɘɠ ŮɔɔɟŬűɏɠ Űɞɡɠ. Ƀ ɓɏɚŰɘůŰɞɠ ůɢŮŭɘŬůɛɧɠ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɛŮ Űɖɜ 

əŬɜɞɜɘəɞˊɞɑɖůɖ (normalization) Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ, ɢɎɟɖ ůŰɖɜ ɞˊɞɑŬ ŬűŬɘɟŮɑŰŬɘ ɖ 

ˊɚŮɞɜɎɕɞɡůŬ ˊɚɖɟɞűɞɟɑŬ, ŬɡɝɎɜŮŰŬɘ ɖ ůŬűɐɜŮɘŬ Űɖɠ ɞɟɔɎɜɤůɖɠ Űɖɠ ɓɎůɖɠ əŬɘ 

ŬˊɚɞˊɞɘŮɑŰŬɘ ɖ ŭɘŬɢŮɑɟɘůɐ Űɖɠ. Ⱥˊɘˊɚɏɞɜ, ɖ əŬɜɞɜɘəɞˊɞɑɖůɖ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ 

ŮˊɘŰɟɏˊŮɘ Űɖɜ ŮɡəɞɚɧŰŮɟɖ əŬɘ ŬˊɞŭɞŰɘəɧŰŮɟɖ Űɟɞˊɞˊɞɑɖůɐ Űɖɠ ůŰɞ ɛɏɚɚɞɜ, ɏŰůɘ ɩůŰŮ ɜŬ 

əŬɚɨˊŰŮɘ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ ɛɑŬɠ ůɡɜŮɢɩɠ ŬɜŬɓŬɗɛɘɕɧɛŮɜɖɠ əŬɘ ɚŮɘŰɞɡɟɔɘəɎ 

ŮˊŮəŰŮɘɜɧɛŮɜɖɠ ŮűŬɟɛɞɔɐɠ. ɄŬɟŬəɎŰɤ ˊŬɟŬŰɑɗŮŰŬɘ ŬɟɢɘəɎ, Űɞ ŭɘɎɔɟŬɛɛŬ ɞɜŰɞŰɐŰɤɜ 

ůɡůɢŮŰɑůŮɤɜ, ɩůŰŮ ɞ ŬɜŬɔɜɩůŰɖɠ ɜŬ ɚɎɓŮɘ ɛɑŬ ˊɚɐɟɖ ŮɘəɧɜŬ ɔɘŬ Űɞ ˊɤɠ ŮɑɜŬɘ ŭɞɛɖɛɏɜɖ ɖ 

ɓɎůɖ ɛŮ Űɞɡɠ ˊɑɜŬəŮɠ əŬɘ Űɘ ůɡůɢŮŰɑůŮɘɠ ɡˊɎɟɢɞɡɜ ɛŮŰŬɝɨ Űɤɜ ˊɘɜɎəɤɜ əŬɘ ɏˊŮɘŰŬ, 

ŬəɞɚɞɡɗŮɑ ɖ ˊŬɟɞɡůɑŬůɖ əɎɗŮ ˊɑɜŬəŬ ɝŮɢɤɟɘůŰɎ, ɛŬɕɑ ɛŮ ɛɑŬ ŬɜŬɚɡŰɘəɐ ˊŮɟɘɔɟŬűɐ ɔɘŬ 

əɎɗŮ ůŰɐɚɖ, əɎŰɤ Ŭˊɧ əɎɗŮ ˊɑɜŬəŬ, ɔɘŬ ɜŬ ŬˊɞůŬűɖɜɘůŰŮɑ ɞ ɚɧɔɞɠ ɨˊŬɟɝɖɠ Űɖɠ. ɇɏɚɞɠ 

ŬɝɑɕŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ, ŬɟəŮŰɞɑ ˊɑɜŬəŮɠ əŬɘ ůɡůɢŮŰɑůŮɘɠ ˊɘɜɎəɤɜ, ŭɖɛɘɞɡɟɔɐɗɖəŬɜ 

ŬəɞɚɞɡɗɩɜŰŬɠ ŰŬ ˊɟɧŰɡˊŬ (patterns) ˊɞɡ ɞɟɑɕŮɘ əŬɘ ˊɟɞŰŮɑɜŮɘ Űɞ Laravel framework, ɤɠ 

ˊɟɞɠ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ɛɑŬɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ, ˊɟɧŰɡˊŬ ˊɞɡ ŮɝŬɚŮɑűɞɡɜ əŬɘ ŬˊɞŰɟɏˊɞɡɜ 

ŭɖɛɘɞɡɟɔɑŬ ŭɘˊɚɧŰɡˊɤɜ əŮɚɘɩɜ, ɓŮɚŰɘůŰɞˊɞɘɞɨɜ Űɖɜ ˊɞɘɧŰɖŰŬ ůɢŮŭɑŬůɖɠ ɛŮ ɢɟɐůɖ 

əŬɜɞɜɘəɞˊɞɑɖůɖɠ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɢɟɐůɖɠ əŬɘ Űɏɚɞɠ, ůɡɜŭɡɎɕɞɜŰŬɘ ŬɟɛɞɜɘəɎ 

ɛŮ ŮɜŰɞɚɏɠ əŬɘ ůɡɜŬɟŰɐůŮɘɠ Űɞɡ Laravel, ɞɘ ɞˊɞɑŮɠ ɓɞɖɗɞɨɜ ůɖɛŬɜŰɘəɎ ůŰɞɜ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɐ, ɩůŰŮ ɜŬ ˊŬɟɎɝŮɘ ɚŮɘŰɞɡɟɔɘəɎ ůɤůŰɧ əŬɘ ˊɞɘɞŰɘəɧ əɩŭɘəŬ. 

 

3.2.1 ɆɢŮůɘŬəɧ ŭɘɎɔɟŬɛɛŬ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ 
 

 

ɆŰɖɜ ŮɘəɧɜŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ, ŬˊɞŰɡˊɩɜŮŰŬɘ ɛɑŬ ɞɚɞəɚɖɟɤɛɏɜɖ ŬɜŬˊŬɟɎůŰŬůɖ Űɖɠ 

ŭɞɛɐɠ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, űŬɑɜɞɜŰŬɘ ɧɚɞɘ ɞɘ ˊɑɜŬəŮɠ ɛŮ ŰŬ ˊŮŭɑŬ 

Űɞɡɠ, Űɞɡɠ Űɨˊɞɡɠ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɘɠ ŮɝŬɟŰɐůŮɘɠ Űɞɡɠ. 

 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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    ȺɘəɧɜŬ 21: ɆɢŮůɘŬəɧ ŭɘɎɔɟŬɛɛŬ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ SmartWeatherApp 

 

 

3.2.2 ȹɞɛɐ ˊɑɜŬəŬ ñusersò 
 

 

ɆŰɞɜ ˊɑɜŬəŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ, ŬˊɞŰɡˊɩɜŮŰŬɘ ɖ ŭɞɛɐ Űɞɡ ˊɑɜŬəŬ ñusersò ůŰɞɜ ɞˊɞɑɞ 

əŬŰŬɢɤɟɞɨɜŰŬɘ ůŰɞɘɢŮɑŬ ůɢŮŰɘəɎ ɛŮ Űɞɡɠ ɢɟɐůŰŮɠ ˊɞɡ ɏɢɞɡɜ ŮɔɔɟŬűŮɑ ůŰɖɜ ŭɘŬŭɘəŰɡŬəɐ 

ŮűŬɟɛɞɔɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 

 

 

 62  

ȳɜɞɛŬ ɇɨˊɞɠ ɉŬɟŬəŰɖɟɘůŰɘəɎ ɄɟɞŮˊɘɚɞɔɐ ɄɟɧůɗŮŰŬ 

id int (10) 
unsigned, primary 

key 
none auto_increment 

name varchar(255)  none  

surname varchar(255)  none  

email varchar(255) unique none  

password varchar(255)  none  

api_token varchar(60) unique, nullable null  

role_id int(10) 
unsigned, index, 

nullable 
null  

is_active tinyint(1)  0  

confirmed timestamp nullable null  

confirmation varchar(255) nullable null  

remember_token varchar(100) nullable null  

created_at timestamp nullable null  

updated_at timestamp nullable null  

       ɄɑɜŬəŬɠ 3: ɄɑɜŬəŬɠ "users" 

 

ȷɜɎɚɡůɖ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ "users": 

 

id: ɇɞ ˊɟɤŰŬɟɢɘəɧ əɚŮɘŭɑ Űɞɡ ˊɑɜŬəŬ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ˊŮŭɑɞ ŬɡŰɧɛŬŰɖɠ Ŭɟɑɗɛɖůɖɠ, Űɞ ɞˊɞɑɞ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ŬɜŬɔɜɤɟɘůŰŮɑ ɛɞɜŬŭɘəɎ ɞ ɢɟɐůŰɖɠ ůŰɖɜ ŮűŬɟɛɞɔɐ. 

ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ůɡɜŭŮŰɘəɧ əɚŮɘŭɑ ůŮ Ɏɚɚɞɡɠ ˊɑɜŬəŮɠ. ȹŮɜ ŭɏɢŮŰŬɘ ŬɟɜɖŰɘəɞɨɠ 

ɢŬɟŬəŰɐɟŮɠ. 

 

name: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 255 ɢŬɟŬəŰɐɟɤɜ. 

ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɞɡ ɛɘəɟɞɨ ɞɜɧɛŬŰɞɠ Űɞɡ ɢɟɐůŰɖ. 

 

surname: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 255 

ɢŬɟŬəŰɐɟɤɜ. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɞɡ Ůˊɤɜɨɛɞɡ Űɞɡ ɢɟɐůŰɖ. 

 

email: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 255 ɢŬɟŬəŰɐɟɤɜ. 

ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŭɘŮɨɗɡɜůɖ Űɖɠ ɖɚŮəŰɟɞɜɘəɐɠ ŬɚɚɖɚɞɔɟŬűɑŬɠ (email) Űɞɡ ɢɟɐůŰɖ. 

ȾɎɗŮ ůŰɞɘɢŮɑɞ ˊɞɡ ŮɘůɎɔŮŰŬɘ ůŮ ŬɡŰɧ Űɞ ˊŮŭɑɞ ŮɑɜŬɘ ɛɞɜŬŭɘəɧ (unique). 

 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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password: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 255 

ɢŬɟŬəŰɐɟɤɜ. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɞɡ əɟɡˊŰɞɔɟŬűɖɛɏɜɞɡ Ŭˊɧ Űɞɜ 

Ŭɚɔɧɟɘɗɛɞ CRYPT_BLOWFISH [34] əɤŭɘəɞɨ ˊɟɧůɓŬůɖɠ Űɞɡ ɢɟɐůŰɖ. 

 

api_token: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 60 

ɢŬɟŬəŰɐɟɤɜ. ȷˊɞŰŮɚŮɑ ɏɜŬ Ŭˊɧ ŰŬ ˊɘɞ ůɖɛŬɜŰɘəɎ ůŰɞɘɢŮɑŬ ɞɚɧəɚɖɟɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

ɆŰɖɜ ɞɡůɑŬ ŮɑɜŬɘ ɏɜŬ ˊŮŭɑɞ Űɞ ɞˊɞɑɞ ŬɟɢɘəɎ ɏɢŮɘ ɛɖŭŮɜɘəɐ Űɘɛɐ (nullable). ɀŮ Űɖɜ 

ŮˊɘŰɡɢɖɛɏɜɖ ůɨɜŭŮůɖ Űɞɡ ɢɟɐůŰɖ ůŰɖɜ ŮűŬɟɛɞɔɐ, ŬɜŬɜŮɩɜŮŰŬɘ ůŮ ɛɑŬ ˊŬɟɎůŰŬůɖ 60 

ŰɡɢŬɑɤɜ ɢŬɟŬəŰɐɟɤɜ. ɆŰɖɜ ůɡɜɏɢŮɘŬ ɛŮ Űɖɜ ɢɟɐůɖ ŬɡŰɞɨ Űɞɡ ˊŮŭɑɞɡ, ɞ ɢɟɐůŰɖɠ ɏɢŮɘ 

ˊɟɧůɓŬůɖ ůŰɞ api Űɖɠ ŮűŬɟɛɞɔɐɠ (ŭɡɜŬŰɧŰɖŰŬ ɔɘŬ ŬɘŰɐɛŬŰŬ (requests) ůŰɞɜ server əŬɘ 

ůŰɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ). ȼ ŰŬɡŰɞˊɞɑɖůɐ Űɞɡ ɔɑɜŮŰŬɘ ɛɏůɤ ŬɡŰɞɨ Űɞɡ ˊŮŭɑɞɡ. ȾŬŰɎ Űɖɜ 

ŬˊɞůɨɜŭŮůɖ Űɞɡ ɢɟɐůŰɖ, Űɞ ˊŮŭɑɞ ŬɜŬɜŮɩɜŮŰŬɘ ůŮ ɛɖŭŮɜɘəɐ Űɘɛɐ. ȾɎɗŮ ˊŮŭɑɞ ŮɑɜŬɘ 

ɛɞɜŬŭɘəɧ ŬɜɎ ɢɟɐůŰɖ.  

 

role_id: ȷɟɘɗɛɖŰɘəɧ ˊŮŭɑɞ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 10 ɢŬɟŬəŰɐɟɤɜ. ȷˊɞŰŮɚŮɑ ůɡůɢɏŰɘůɖ 

ɛŮ Űɞɜ ˊɑɜŬəŬ "roles" ɞ ɞˊɞɑɞɠ ŭŮɑɢɜŮɘ Űɘɠ əŬŰɖɔɞɟɑŮɠ ɢɟɖůŰɩɜ (Ŭˊɚɧɠ ɢɟɐůŰɖɠ-

ŭɘŬɢŮɘɟɘůŰɐɠ). ɇɞ ˊŮŭɑɞ ŭɏɢŮŰŬɘ ɛɖŭŮɜɘəɐ Űɘɛɐ ŬɚɚɎ ɧɢɘ ŬɟɜɖŰɘəɏɠ Űɘɛɏɠ. 

 

is_active: ȷɟɘɗɛɖŰɘəɧ ˊŮŭɑɞ ŭɨɞ ˊɘɗŬɜɩɜ Űɘɛɩɜ (boolean). ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ 

ŭɐɚɤůɖ Űɞɡ ɢɟɐůŰɖ ɤɠ ŮɜŮɟɔɞɨ ɐ ŬɜŮɜŮɟɔɞɨ.  

 

confirmed: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ (timestamp). ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ 

ŮˊŬɚɐɗŮɡůɖ Űɖɠ ŮˊɘɓŮɓŬɑɤůɖɠ Űɞɡ ɢɟɐůŰɖ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ. ȹɏɢŮŰŬɘ ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

confirmation: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 255 

ɢŬɟŬəŰɐɟɤɜ. Ⱥŭɩ ŬˊɞɗɖəŮɨŮŰŬɘ ɏɜŬɠ ŰɡɢŬɑɞɠ əɤŭɘəɧɠ ˊɞɡ ˊŮɟɘɏɢŮŰŬɘ ůŰɞ email 

ŮˊɘɓŮɓŬɑɤůɖɠ ˊɞɡ ŬˊɞůŰɏɚɚŮŰŬɘ ůŰɞɜ ɢɟɐůŰɖ, əŬŰɎ Űɖɜ ŮɔɔɟŬűɐ Űɞɡ ůŰɖɜ ŮűŬɟɛɞɔɐ, 

ɛɏůɤ Űɞɡ ɞˊɞɑɞɡ ɔɑɜŮŰŬɘ ŰŬɡŰɞˊɞɑɖůɖ əŬɘ Ůɜ ůɡɜŮɢŮɑŬ ŮˊɘɓŮɓŬɑɤůɖ. ȹɏɢŮŰŬɘ ɛɖŭŮɜɘəɐ 

Űɘɛɐ. 

 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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remember_token: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 100 

ɢŬɟŬəŰɐɟɤɜ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ Laravel. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ 

ŮˊŬɚɐɗŮɡůɖ əŬɘ Űɖɜ ŮˊŬɜŬůɨɜŭŮůɖ Űɞɡ ɢɟɐůŰɖ, ɛŮŰɎ Űɖɜ ŬˊɞɛɎəɟɡɜůɖ Űɞɡ Ŭˊɧ Űɞɜ 

browser. ȹɏɢŮŰŬɘ ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

created_at: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ 

Laravel. ȷˊɞŰɡˊɩɜŮɘ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɞ ɢɟɐůŰɖɠ. ȹɏɢŮŰŬɘ ɛɖŭŮɜɘəɐ 

Űɘɛɐ. 

 

updated_at: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ 

Laravel. ȷˊɞŰɡˊɩɜŮɘ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬɚɚŬɔɐ ůŮ əɎˊɞɘɞ ˊŮŭɑɞ 

Űɞɡ ɢɟɐůŰɖ. ȹɏɢŮŰŬɘ ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

3.2.3 ȹɞɛɐ ˊɑɜŬəŬ ñrolesò 
 

 

ɆŰɞɜ ˊɑɜŬəŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ, ŬˊɞŰɡˊɩɜŮŰŬɘ ɖ ŭɞɛɐ Űɞɡ ˊɑɜŬəŬ ñrolesò ůŰɞɜ ɞˊɞɑɞ 

əŬŰŬɢɤɟɞɨɜŰŬɘ ůŰɞɘɢŮɑŬ ůɢŮŰɘəɎ ɛŮ Űɘɠ əŬŰɖɔɞɟɑŮɠ Űɤɜ ɢɟɖůŰɩɜ. ȼ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ 

əŬŰɖɔɞɟɘɩɜ, ɏɢŮɘ ˊɟɞɔɟŬɛɛŬŰɘůŰŮɑ ɜŬ ɔɑɜŮŰŬɘ ŬɡŰɧɛŬŰŬ, ůŰɞ ɢŰɑůɘɛɞ Űɤɜ ŬɟɢŮɑɤɜ Űɖɠ 

ŮűŬɟɛɞɔɐɠ (production build) əŬɘ ŭŮɜ ŰɟɞˊɞˊɞɘŮɑŰŬɘ. 

 

 

ȳɜɞɛŬ ɇɨˊɞɠ ɉŬɟŬəŰɖɟɘůŰɘəɎ ɄɟɞŮˊɘɚɞɔɐ ɄɟɧůɗŮŰŬ 

id int (10) 
unsigned, 

primary_key 
none auto_increment 

name varchar(255)  none  

created_at timestamp nullable null  

updated_at timestamp nullable null  

       ɄɑɜŬəŬɠ 4: ɄɑɜŬəŬɠ "roles" 

 

ȷɜɎɚɡůɖ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ "roles": 

 

id: ɇɞ ˊɟɤŰŬɟɢɘəɧ əɚŮɘŭɑ Űɞɡ ˊɑɜŬəŬ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ˊŮŭɑɞ ŬɡŰɧɛŬŰɖɠ Ŭɟɑɗɛɖůɖɠ, Űɞ ɞˊɞɑɞ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ŬɜŬɔɜɤɟɘůŰŮɑ ɛɞɜŬŭɘəɎ ɖ əŬŰɖɔɞɟɑŬ ůŰɖɜ ŮűŬɟɛɞɔɐ. 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ůɡɜŭŮŰɘəɧ əɚŮɘŭɑ ůŮ Ɏɚɚɞɡɠ ˊɑɜŬəŮɠ. ȹŮɜ ŭɏɢŮŰŬɘ ŬɟɜɖŰɘəɞɨɠ 

ɢŬɟŬəŰɐɟŮɠ. 

 

name: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 255 ɢŬɟŬəŰɐɟɤɜ. 

ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɖɠ ɞɜɞɛŬůɑŬɠ ˊɞɡ ŭɑɜŮŰŬɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ (admin, 

user əŰɚ.). 

 

created_at: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ 

Laravel. ȷˊɞŰɡˊɩɜŮɘ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɖ əŬŰɖɔɞɟɑŬ. ȹɏɢŮŰŬɘ 

ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

updated_at: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ 

Laravel. ȷˊɞŰɡˊɩɜŮɘ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬɚɚŬɔɐ ůŮ əɎˊɞɘɞ ˊŮŭɑɞ 

Űɖɠ əŬŰɖɔɞɟɑŬɠ. ȹɏɢŮŰŬɘ ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

3.2.4 ȹɞɛɐ ˊɑɜŬəŬ ñstationsò 
 

 

ɆŰɞɜ ˊɑɜŬəŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ, ŬˊɞŰɡˊɩɜŮŰŬɘ ɖ ŭɞɛɐ Űɞɡ ˊɑɜŬəŬ ñstationsò ůŰɞɜ 

ɞˊɞɑɞ əŬŰŬɢɤɟɞɨɜŰŬɘ ɞɘ ůŰŬɗɛɞɑ, ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜ ɞɘ ɢɟɐůŰŮɠ Űɖɠ ŮűŬɟɛɞɔɐɠ. ȷɝɑɕŮɘ ɜŬ 

ůɖɛŮɘɤɗŮɑ ˊɤɠ ɏɢŮɘ ŭɘŬŰɡˊɤɗŮɑ ˊɟɞɔɟŬɛɛŬŰɘůŰɘəɎ, ɧŰɘ, ůŮ ˊŮɟɑˊŰɤůɖ ŭɘŬɔɟŬűɐɠ ɢɟɐůŰɖ 

ˊɞɡ ɡˊɎɟɢŮɘ ůŬɜ ůɡůɢɏŰɘůɖ ůŮ ˊŮŭɑɞ, ŭɘŬɔɟɎűŮŰŬɘ ɞɚɧəɚɖɟɖ ɖ əŬŰŬɢɩɟɖůɖ Űɞɡ 

ůɡɔəŮəɟɘɛɏɜɞɡ ˊŮŭɑɞɡ (on delete cascade). 

 

 

 

 

 

 

 

 

 

 

 

 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ȳɜɞɛŬ ɇɨˊɞɠ ɉŬɟŬəŰɖɟɘůŰɘəɎ ɄɟɞŮˊɘɚɞɔɐ ɄɟɧůɗŮŰŬ 

id int (10) 
unsigned, 

primary_key 
none auto_increment 

unique varchar(255) unique none  

name varchar(255) unique none  

user_id varchar(255) unsigned, index none  

is_active tinyint(1)  0  

privacy enum  private  

description varchar(255) nullable null  

location varchar(100) nullable null  

created_at timestamp nullable null  

updated_at timestamp nullable null  

       ɄɑɜŬəŬɠ 5: ɄɑɜŬəŬɠ "stations" 

 

ȷɜɎɚɡůɖ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ "stations": 

 

id: ɇɞ ˊɟɤŰŬɟɢɘəɧ əɚŮɘŭɑ Űɞɡ ˊɑɜŬəŬ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ˊŮŭɑɞ ŬɡŰɧɛŬŰɖɠ Ŭɟɑɗɛɖůɖɠ, Űɞ ɞˊɞɑɞ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ŬɜŬɔɜɤɟɘůŰŮɑ ɛɞɜŬŭɘəɎ ɞ ůŰŬɗɛɧɠ ůŰɖɜ ŮűŬɟɛɞɔɐ. 

ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ůɡɜŭŮŰɘəɧ əɚŮɘŭɑ ůŮ Ɏɚɚɞɡɠ ˊɑɜŬəŮɠ. ȹŮɜ ŭɏɢŮŰŬɘ ŬɟɜɖŰɘəɞɨɠ 

ɢŬɟŬəŰɐɟŮɠ. 

 

unique: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 255 

ɢŬɟŬəŰɐɟɤɜ. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɞɡ ɛɞɜŬŭɘəɞɨ əɤŭɘəɞɨ Űɞɡ ůŰŬɗɛɞɨ. 

ɀŮ ŬɡŰɧ Űɞɜ əɤŭɘəɧ ɔɑɜŮŰŬɘ ŰŬɡŰɞˊɞɑɖůɖ Űɞɡ ůŰŬɗɛɞɨ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ, əŬŰɎ Űɖɜ 

ŭɘŬŭɘəŬůɑŬ ŬˊɞůŰɞɚɐɠ ɛŮŰɟɐůŮɤɜ. ȾɎɗŮ ˊŮŭɑɞ ɏɢŮɘ ɛɞɜŬŭɘəɧ əɤŭɘəɧ. ɄɟɞɔɟŬɛɛŬŰɘůŰɘəɎ 

ŮɚɏɔɢŮŰŬɘ ɩůŰŮ ɜŬ ɛɖɜ ˊŬɑɟɜŮɘ Ůɚɚɖɜɘəɞɨɠ ɢŬɟŬəŰɐɟŮɠ. 

 

name: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 255 ɢŬɟŬəŰɐɟɤɜ. 

ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɞɡ ɞɜɧɛŬŰɞɠ ˊɞɡ ŭɑɜŮŰŬɘ ůŰɞɜ ůŰŬɗɛɧ. ȾɎɗŮ ˊŮŭɑɞ 

ɏɢŮɘ ɛɞɜŬŭɘəɧ ɧɜɞɛŬ. 

 

user_id: ȷɟɘɗɛɖŰɘəɧ ˊŮŭɑɞ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 10 ɢŬɟŬəŰɐɟɤɜ. ȷˊɞŰŮɚŮɑ ůɡůɢɏŰɘůɖ 

ɛŮ Űɞɜ ˊɑɜŬəŬ "users" ɞ ɞˊɞɑɞɠ ŭŮɑɢɜŮɘ Űɞɡɠ ɢɟɐůŰŮɠ. ɃɡůɘŬůŰɘəɎ ŭŮɑɢɜŮɘ Űɞɜ ɘŭɘɞəŰɐŰɖ Űɞɡ 

ůŰŬɗɛɞɨ. ɇɞ ˊŮŭɑɞ ŭŮɜ ŭɏɢŮŰŬɘ ŬɟɜɖŰɘəɏɠ Űɘɛɏɠ. 

 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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is_active: ȷɟɘɗɛɖŰɘəɧ ˊŮŭɑɞ ŭɨɞ ˊɘɗŬɜɩɜ Űɘɛɩɜ (boolean). ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ 

ŭɐɚɤůɖ Űɞɡ ůŰŬɗɛɞɨ ɤɠ ŮɜŮɟɔɞɨ ɐ ŬɜŮɜŮɟɔɞɨ.  

 

privacy: ɄŮŭɑɞ ŬˊŬɟɑɗɛɖůɖɠ. Ⱥŭɩ ŮˊɘɚɏɔŮŰŬɘ ɖ ɘŭɘɤŰɘəɧŰɖŰŬ Űɞɡ ůŰŬɗɛɞɨ. Ƀɘ ŭɘŬɗɏůɘɛŮɠ 

Ůˊɘɚɞɔɏɠ ˊɞɡ ŭɑɜɞɜŰŬɘ ůŰɞɡɠ ɢɟɐůŰŮɠ ŮɑɜŬɘ public (ŭɖɛɧůɘɞɠ) əŬɘ private (ɘŭɘɤŰɘəɧɠ). 

 

description: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 255 

ɢŬɟŬəŰɐɟɤɜ. ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ˊŮŭɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ůɡɛˊɚɐɟɤůɖ əɎˊɞɘŬɠ 

ˊŮɟɘɔɟŬűɐɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŭɩůŮɘ ɞ ɢɟɐůŰɖɠ ɔɘŬ Űɞɜ ůŰŬɗɛɧ Űɞɡ. ȺɑɜŬɘ ˊɟɞŬɘɟŮŰɘəɧ ɔɘŬ 

ůɡɛˊɚɐɟɤůɖ. ȹɏɢŮŰŬɘ ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

location: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 255 

ɢŬɟŬəŰɐɟɤɜ. Ⱥŭɩ ŬˊɞɗɖəŮɨŮŰŬɘ ɖ ˊɧɚɖ ůŰɖɜ ɞˊɞɑŬ ɓɟɑůəŮŰŬɘ ɞ ůŰŬɗɛɧɠ. ȹɑɜŮŰŬɘ ůŰɞɜ 

ɢɟɐůŰɖ ɛɑŬ ɚɑůŰŬ ɛŮ ɧɚŮɠ Űɘɠ ˊɧɚŮɘɠ Űɖɠ ȺɚɚɎŭŬɠ əŬɘ ŮˊɘɚɏɔŮɘ Ŭˊɧ ŮəŮɑ Űɖɜ ŬˊɎɜŰɖůɖ Űɞɡ 

əŬɘ ŭŮɜ ŮɘůɎɔŮɘ ŬɡɗŬɑɟŮŰŬ ŭɘəɐ Űɞɡ Ůˊɘɚɞɔɐ. 

 

created_at: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ 

Laravel. ȷˊɞŰɡˊɩɜŮɘ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɞ ůŰŬɗɛɧɠ. ȹɏɢŮŰŬɘ 

ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

updated_at: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ 

Laravel. ȷˊɞŰɡˊɩɜŮɘ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬɚɚŬɔɐ ůŮ əɎˊɞɘɞ ˊŮŭɑɞ 

Űɞɡ ůŰŬɗɛɞɨ. ȹɏɢŮŰŬɘ ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

3.2.5 ȹɞɛɐ ˊɑɜŬəŬ ñcategoriesò 
 

 

ɆŰɞɜ ˊɑɜŬəŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ, ŬˊɞŰɡˊɩɜŮŰŬɘ ɖ ŭɞɛɐ Űɞɡ ˊɑɜŬəŬ ñcategoriesò, ůŰɞɜ 

ɞˊɞɑɞ əŬŰŬɢɤɟɞɨɜŰŬɘ ɞɘ ŭɘŬɗɏůɘɛŮɠ əŬŰɖɔɞɟɑŮɠ Űɤɜ ɛŮŰɟɐůŮɤɜ, ˊɞɡ ɛˊɞɟɞɨɜ ɞɘ ɢɟɐůŰŮɠ 

ɜŬ Ůˊɘɚɏɝɞɡɜ ɔɘŬ Űɞɡɠ ůŰŬɗɛɞɨɠ Űɞɡɠ. ȼ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ əŬŰɖɔɞɟɘɩɜ, 

ŬˊɞŰŮɚŮɑ ŭɘəŬɑɤɛŬ ɛɧɜɞ Űɤɜ ŭɘŬɢŮɘɟɘůŰɩɜ. 

 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ȳɜɞɛŬ ɇɨˊɞɠ ɉŬɟŬəŰɖɟɘůŰɘəɎ ɄɟɞŮˊɘɚɞɔɐ ɄɟɧůɗŮŰŬ 

id int (10) 
unsigned, 

primary_key 
none auto_increment 

name varchar(255) unique none  

symbol varchar(255) unique none  

created_at timestamp nullable null  

updated_at timestamp nullable null  

       ɄɑɜŬəŬɠ 6: ɄɑɜŬəŬɠ "categories" 

 

ȷɜɎɚɡůɖ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ "categories": 

 

id: ɇɞ ˊɟɤŰŬɟɢɘəɧ əɚŮɘŭɑ Űɞɡ ˊɑɜŬəŬ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ˊŮŭɑɞ ŬɡŰɧɛŬŰɖɠ Ŭɟɑɗɛɖůɖɠ, Űɞ ɞˊɞɑɞ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ŬɜŬɔɜɤɟɘůŰŮɑ ɛɞɜŬŭɘəɎ ɖ əŬŰɖɔɞɟɑŬ ůŰɖɜ ŮűŬɟɛɞɔɐ. 

ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ůɡɜŭŮŰɘəɧ əɚŮɘŭɑ ůŮ Ɏɚɚɞɡɠ ˊɑɜŬəŮɠ. ȹŮɜ ŭɏɢŮŰŬɘ ŬɟɜɖŰɘəɞɨɠ 

ɢŬɟŬəŰɐɟŮɠ. 

 

name: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 255 ɢŬɟŬəŰɐɟɤɜ. 

ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɖɠ ɞɜɞɛŬůɑŬɠ ˊɞɡ ŭɑɜŮŰŬɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ 

(temperature, humidity əŰɚ.). ɄɟɞɔɟŬɛɛŬŰɘůŰɘəɎ ŮɚɏɔɢŮŰŬɘ ɩůŰŮ ɜŬ ɛɖɜ ˊŬɑɟɜŮɘ 

Ůɚɚɖɜɘəɞɨɠ ɢŬɟŬəŰɐɟŮɠ. ȾɎɗŮ ˊŮŭɑɞ ɏɢŮɘ ɛɞɜŬŭɘəɧ ɧɜɞɛŬ. 

 

symbol: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 255 

ɢŬɟŬəŰɐɟɤɜ. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɞɡ ůɡɛɓɧɚɞɡ Űɖɠ əŬŰɖɔɞɟɑŬɠ (ÁC ɔɘŬ 

temperature əŰɚ.). ȾɎɗŮ ˊŮŭɑɞ ɏɢŮɘ ɛɞɜŬŭɘəɧ ůɨɛɓɞɚɞ. 

 

created_at: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ 

Laravel. ȷˊɞŰɡˊɩɜŮɘ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɖ əŬŰɖɔɞɟɑŬ. ȹɏɢŮŰŬɘ 

ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

updated_at: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ 

Laravel. ȷ́ ɞŰɡˊɩɜŮɘ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬɚɚŬɔɐ ůŮ əɎˊɞɘɞ ˊŮŭɑɞ 

Űɖɠ əŬŰɖɔɞɟɑŬɠ. ȹɏɢŮŰŬɘ ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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3.2.6 ȹɞɛɐ ˊɑɜŬəŬ ñcategory_stationò 
 

 

ɆŰɞɜ ˊɑɜŬəŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ, ŬˊɞŰɡˊɩɜŮŰŬɘ ɖ ŭɞɛɐ Űɞɡ ˊɑɜŬəŬ ñcategory_stationò, 

ůŰɞɜ ɞˊɞɑɞ əŬŰŬɢɤɟɞɨɜŰŬɘ ɞɘ ůɡůɢŮŰɑůŮɘɠ ɛŮŰŬɝɨ Űɤɜ ůŰŬɗɛɩɜ əŬɘ Űɤɜ əŬŰɖɔɞɟɘɩɜ. 

ȷˊɞŰŮɚŮɑ ɏɜŬ Ŭˊɧ ŰŬ ˊɟɧŰɡˊŬ Űɞɡ Laravel, ɔɘŬ ˊŮɟɑˊŰɤůɖ ůɡůɢɏŰɘůɖɠ ˊɞɚɚɩɜ ŭŮŭɞɛɏɜɤɜ 

ɛŮŰŬɝɨ ŭɨɞ ɞɜŰɞŰɐŰɤɜ (many to many relationship). ɆŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ ɡɚɞˊɞɑɖůɖ ŭŮɜ 

ŬˊŬɘŰŮɑŰŬɘ ɝŮɢɤɟɘůŰɧ ˊɟɤŰŮɨɞɜ əɚŮɘŭɑ, ŬɚɚɎ ŮˊɘɚɏɔŮŰŬɘ ůŬɜ ˊɟɤŰŮɨɞɜ əɚŮɘŭɑ ɞ 

ůɡɜŭɡŬůɛɧɠ Űɤɜ ůɡůɢŮŰɑůŮɤɜ. Ⱥˊɑůɖɠ, ŮɚɏɔɢŮŰŬɘ əŬɘ ŬˊɞŰɟɏˊŮŰŬɘ Ŭˊɧ Űɞ ůɨůŰɖɛŬ ɖ 

ŮɘůŬɔɤɔɐ ŭɘˊɚɧŰɡˊɞɡ ůɡɜŭɡŬůɛɞɨ ůɡůɢŮŰɑůŮɤɜ, Űɞ ɞˊɞɑɞ ůɖɛŬɑɜŮɘ ɧŰɘ əɎɗŮ ůɡɜŭɡŬůɛɧɠ 

ůɡůɢŮŰɑůŮɤɜ ŮɑɜŬɘ ɛɞɜŬŭɘəɧɠ. ɇɏɚɞɠ ɏɢŮɘ ŭɘŬŰɡˊɤɗŮɑ ˊɟɞɔɟŬɛɛŬŰɘůŰɘəɎ ɧŰɘ, ůŮ ˊŮɟɑˊŰɤůɖ 

ŭɘŬɔɟŬűɐɠ əŬŰɖɔɞɟɑŬɠ ɐ ůŰŬɗɛɞɨ ˊɞɡ ɡˊɎɟɢŮɘ ůŮ ˊŮŭɑɞ, ŭɘŬɔɟɎűŮŰŬɘ ɞɚɧəɚɖɟɖ ɖ 

ůɡůɢɏŰɘůɖ (on delete cascade). 

 

ȳɜɞɛŬ ɇɨˊɞɠ ɉŬɟŬəŰɖɟɘůŰɘəɎ ɄɟɞŮˊɘɚɞɔɐ ɄɟɧůɗŮŰŬ 

category_id int(10) 
primary_key, 

unsigned, index 
none  

station_id int(10) 
primary_key, 

unsigned, index 
none  

       ɄɑɜŬəŬɠ 7: ɄɑɜŬəŬɠ "category_station" 

 

ȷɜɎɚɡůɖ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ "category_station": 

 

category_id: ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ˊŮŭɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ Űɖɠ ůɡůɢɏŰɘůɖɠ 

Űɖɠ əŬŰɖɔɞɟɑŬɠ. ȹŮɜ ŭɏɢŮŰŬɘ ŬɟɜɖŰɘəɏɠ Űɘɛɏɠ. 

 

station_id: ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ˊŮŭɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ Űɖɠ ůɡůɢɏŰɘůɖɠ 

Űɞɡ ůŰŬɗɛɞɨ. ȹŮɜ ŭɏɢŮŰŬɘ ŬɟɜɖŰɘəɏɠ Űɘɛɏɠ. 

 

3.2.7 ȹɞɛɐ ˊɑɜŬəŬ ñcollectionsò 
 

 

ɆŰɞɜ ˊɑɜŬəŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ, ŬˊɞŰɡˊɩɜŮŰŬɘ ɖ ŭɞɛɐ Űɞɡ ˊɑɜŬəŬ ñcollectionsò, ůŰɞɜ 

ɞˊɞɑɞ əŬŰŬɢɤɟɞɨɜŰŬɘ ɞɘ ůɡɚɚɞɔɏɠ ɛŮŰɟɐůŮɤɜ. ɆŬɜ ůɡɚɚɞɔɐ ɛŮŰɟɐůŮɤɜ ɞɟɑɕŮŰŬɘ ɛɑŬ 

ɞɛɎŭŬ ɛŮŰɟɐůŮɤɜ, ˊɞɡ ˊɎɟɗɖəŮ Ŭˊɧ ɏɜŬɜ ůŰŬɗɛɧ ůŮ ɛɑŬ ɢɟɞɜɘəɐ ůŰɘɔɛɐ (ˊɢ. ɛɏŰɟɖůɖ ɔɘŬ 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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temperature, rain, dust Ŭˊɧ x ůŰŬɗɛɧ ůŮ ɢɟɞɜɘəɐ ůŰɘɔɛɐ y). ȷɡŰɏɠ ɞɘ ɛŮŰɟɐůŮɘɠ Ŭűɞɨ 

ŬˊɞɗɖəŮɡŰɞɨɜ ůŰɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŭɖɛɘɞɡɟɔɞɨɜ ɛɑŬ ůɡůɢɏŰɘůɖ (Űɖɜ ůɡɚɚɞɔɐ 

ɛŮŰɟɐůŮɤɜ), ɖ ɞˊɞɑŬ "ŭŮɑɢɜŮɘ" ůŮ ŬɡŰɐ Űɖɜ ɞɛɎŭŬ ɛŮŰɟɐůŮɤɜ. ɀŮ ŬɡŰɐ Űɖɜ ˊɟɞůɏɔɔɘůɖ 

ɔɑɜŮŰŬɘ ŮɡəɞɚɧŰŮɟɖ ɖ ŬɜŬɕɐŰɖůɖ əŬɘ ɖ ůɤůŰɐ əŬɘ ŰɛɖɛŬŰɘəɐ əŬŰŬɢɩɟɖůɖ Űɤɜ ɛŮŰɟɐůŮɤɜ. 

ɇɏɚɞɠ ɏɢŮɘ ŭɘŬŰɡˊɤɗŮɑ ˊɟɞɔɟŬɛɛŬŰɘůŰɘəɎ ɧŰɘ, ůŮ ˊŮɟɑˊŰɤůɖ ŭɘŬɔɟŬűɐɠ ůŰŬɗɛɞɨ ˊɞɡ 

ɡˊɎɟɢŮɘ ůŮ ˊŮŭɑɞ, ŭɘŬɔɟɎűŮŰŬɘ ɞɚɧəɚɖɟɖ ɖ əŬŰŬɢɩɟɖůɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ˊŮŭɑɞɡ (on 

delete cascade). 

 

ȳɜɞɛŬ ɇɨˊɞɠ ɉŬɟŬəŰɖɟɘůŰɘəɎ ɄɟɞŮˊɘɚɞɔɐ ɄɟɧůɗŮŰŬ 

id int (10) 
unsigned, 

primary_key 
none auto_increment 

series_hash varchar(255) unique none  

station_id int(10) unsigned, index none  

created_at timestamp nullable null  

updated_at timestamp nullable null  

       ɄɑɜŬəŬɠ 8: ɄɑɜŬəŬɠ "collections" 

 

ȷɜɎɚɡůɖ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ "collections": 

 

id: ɇɞ ˊɟɤŰŬɟɢɘəɧ əɚŮɘŭɑ Űɞɡ ˊɑɜŬəŬ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ˊŮŭɑɞ ŬɡŰɧɛŬŰɖɠ Ŭɟɑɗɛɖůɖɠ, Űɞ ɞˊɞɑɞ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ŬɜŬɔɜɤɟɘůŰŮɑ ɛɞɜŬŭɘəɎ ɖ ůɡɚɚɞɔɐ ůŰɖɜ ŮűŬɟɛɞɔɐ. 

ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ůɡɜŭŮŰɘəɧ əɚŮɘŭɑ ůŮ Ɏɚɚɞɡɠ ˊɑɜŬəŮɠ. ȹŮɜ ŭɏɢŮŰŬɘ ŬɟɜɖŰɘəɞɨɠ 

ɢŬɟŬəŰɐɟŮɠ. 

 

series_hash: ɄŮŭɑɞ ɢŬɟŬəŰɐɟɤɜ ɛŮŰŬɓɚɖŰɞɨ ɛɐəɞɡɠ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 255 

ɢŬɟŬəŰɐɟɤɜ. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ ɛɑŬɠ ˊŬɟɎůŰŬůɖɠ 20 ŰɡɢŬɑɤɜ 

ɢŬɟŬəŰɐɟɤɜ. ɆŰɖɜ ɞɡůɑŬ ŬˊɞŰŮɚŮɑ Űɞ ɧɜɞɛŬ Űɖɠ ůɡɚɚɞɔɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ əŬɘ 

əɎɗŮ ˊŮŭɑɞ ɏɢŮɘ ɛɞɜŬŭɘəɧ əɤŭɘəɧ. 

 

station_id: ȷɟɘɗɛɖŰɘəɧ ˊŮŭɑɞ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 10 ɢŬɟŬəŰɐɟɤɜ. ȷˊɞŰŮɚŮɑ 

ůɡůɢɏŰɘůɖ ɛŮ Űɞɜ ˊɑɜŬəŬ "stations" ɞ ɞˊɞɑɞɠ ŭŮɑɢɜŮɘ Űɞɡɠ ůŰŬɗɛɞɨɠ. ɃɡůɘŬůŰɘəɎ ŭŮɑɢɜŮɘ 

Űɞɜ ůŰŬɗɛɧ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɑɖůŮ Űɖɜ ɛɏŰɟɖůɖ. ɇɞ ˊŮŭɑɞ ŭŮɜ ŭɏɢŮŰŬɘ ŬɟɜɖŰɘəɏɠ Űɘɛɏɠ. 

 

 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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created_at: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ 

Laravel. ȷˊɞŰɡˊɩɜŮɘ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɖ ůɡɚɚɞɔɐ. ȹɏɢŮŰŬɘ 

ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

updated_at: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ 

Laravel. ȷˊɞŰɡˊɩɜŮɘ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬɚɚŬɔɐ ůŮ əɎˊɞɘɞ ˊŮŭɑɞ 

Űɖɠ ůɡɚɚɞɔɐɠ. ȹɏɢŮŰŬɘ ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

3.2.8 ȹɞɛɐ ˊɑɜŬəŬ ñlogsò 
 

 

ɆŰɞɜ ˊɑɜŬəŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ, ŬˊɞŰɡˊɩɜŮŰŬɘ ɖ ŭɞɛɐ Űɞɡ ˊɑɜŬəŬ ñlogsò, ůŰɞɜ ɞˊɞɑɞ 

əŬŰŬɢɤɟɞɨɜŰŬɘ ůŬɜ ŬɟɢŮɑɞ, ɞɘ ŮɜɏɟɔŮɘŮɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ ŮűŬɟɛɞɔɐ, ůŮ 

ɛɞɟűɐ ˊŮɟɘɔɟŬűɐɠ (ˊɢ ɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ůŰŬɗɛɞɨ ɐ ɛɑŬɠ əŬŰɖɔɞɟɑŬɠ, ɖ əŬŰŬɔɟŬűɐ 

əŬɘɜɞɨɟɔɘŬɠ ůɡɚɚɞɔɐɠ ɛŮŰɟɐůŮɤɜ əŰɚ.). ȷˊɞŰŮɚŮɑ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ ŭɘŬŭɘəŬůɑŬ. 

 

ȳɜɞɛŬ ɇɨˊɞɠ ɉŬɟŬəŰɖɟɘůŰɘəɎ ɄɟɞŮˊɘɚɞɔɐ ɄɟɧůɗŮŰŬ 

id int (10) 
unsigned, 

primary_key 
none auto_increment 

status enum  success  

note text  none  

user_id int(10) unsigned, index none  

created_at timestamp nullable null  

updated_at timestamp nullable null  

       ɄɑɜŬəŬɠ 9: ɄɑɜŬəŬɠ "logs" 

 

ȷɜɎɚɡůɖ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ "logs": 

 

id: ɇɞ ˊɟɤŰŬɟɢɘəɧ əɚŮɘŭɑ Űɞɡ ˊɑɜŬəŬ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ˊŮŭɑɞ ŬɡŰɧɛŬŰɖɠ Ŭɟɑɗɛɖůɖɠ, Űɞ ɞˊɞɑɞ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ŬɜŬɔɜɤɟɘůŰŮɑ ɛɞɜŬŭɘəɎ ɖ əŬŰŬɔɟŬűɐ ůŰɖɜ ŮűŬɟɛɞɔɐ. ȹŮɜ ŭɏɢŮŰŬɘ 

ŬɟɜɖŰɘəɞɨɠ ɢŬɟŬəŰɐɟŮɠ. 

 

status: ɄŮŭɑɞ ŬˊŬɟɑɗɛɖůɖɠ. Ⱥŭɩ ŮˊɘɚɏɔŮŰŬɘ Űɞ Ůɑŭɞɠ Űɖɠ əŬŰŬɔɟŬűɐɠ ŬɜɎɛŮůŬ ůŮ 

əŬŰŬɔɟŬűɐ ŮˊɘŰɡɢɖɛɏɜɞɡ Űɨˊɞɡ (success), Ůɘŭɞˊɞɑɖůɖɠ (warning) ɐ əɘɜŭɨɜɞɡ (danger). 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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note: ɄŮŭɑɞ əŮɘɛɏɜɞɡ. Ⱥŭɩ ŭɑɜŮŰŬɘ Ůɜ ůɡɜŰɞɛɑŬ, ɖ ˊŮɟɘɔɟŬűɐ Űɖɠ ŮɜɏɟɔŮɘŬɠ ˊɞɡ ɏɢŮɘ 

ůɡɛɓŮɑ. 

 

user_id: ȷɟɘɗɛɖŰɘəɧ ˊŮŭɑɞ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 10 ɢŬɟŬəŰɐɟɤɜ. ȷˊɞŰŮɚŮɑ ůɡůɢɏŰɘůɖ 

ɛŮ Űɞɜ ˊɑɜŬəŬ "users" ɞ ɞˊɞɑɞɠ ŭŮɑɢɜŮɘ Űɞɡɠ ɢɟɐůŰŮɠ. ɃɡůɘŬůŰɘəɎ ŭŮɑɢɜŮɘ Űɞɜ ɢɟɐůŰɖ ˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɑɖůŮ Űɖɜ ůɡɔəŮəɟɘɛɏɜɖ ŮɜɏɟɔŮɘŬ. ɇɞ ˊŮŭɑɞ ŭŮɜ ŭɏɢŮŰŬɘ ŬɟɜɖŰɘəɏɠ Űɘɛɏɠ. 

 

created_at: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ 

Laravel. ȷˊɞŰɡˊɩɜŮɘ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɖ əŬŰŬɔɟŬűɐ. ȹɏɢŮŰŬɘ 

ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

updated_at: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ 

Laravel. ȷˊɞŰɡˊɩɜŮɘ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬɚɚŬɔɐ ůŮ əɎˊɞɘɞ ˊŮŭɑɞ 

Űɖɠ əŬŰŬɔɟŬűɐɠ. ȹɏɢŮŰŬɘ ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

3.2.9 ȹɞɛɐ ˊɑɜŬəŬ ñmeasuresò 
 

 

ɆŰɞɜ ˊɑɜŬəŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ, ŬˊɞŰɡˊɩɜŮŰŬɘ ɖ ŭɞɛɐ Űɞɡ ˊɑɜŬəŬ ñmeasuresò, ůŰɞɜ 

ɞˊɞɑɞ əŬŰŬɢɤɟɞɨɜŰŬɘ ɞɘ ɛŮŰɟɐůŮɘɠ ˊɞɡ əŬŰŬɔɟɎűɞɜŰŬɘ əŬɘ ŬˊɞůŰɏɚɚɞɜŰŬɘ Ŭˊɧ Űɞɡɠ 

ůŰŬɗɛɞɨɠ. ɆŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ ɡɚɞˊɞɑɖůɖ ŭŮɜ ŬˊŬɘŰŮɑŰŬɘ ɝŮɢɤɟɘůŰɧ ˊɟɤŰŮɨɞɜ əɚŮɘŭɑ, ŬɚɚɎ 

ŮˊɘɚɏɔŮŰŬɘ ůŬɜ ˊɟɤŰŮɨɞɜ əɚŮɘŭɑ ɞ ůɡɜŭɡŬůɛɧɠ Űɤɜ ůɡůɢŮŰɑůŮɤɜ. Ⱥˊɑůɖɠ, ŮɚɏɔɢŮŰŬɘ əŬɘ 

ŬˊɞŰɟɏˊŮŰŬɘ Ŭˊɧ Űɞ ůɨůŰɖɛŬ ɖ ŮɘůŬɔɤɔɐ ŭɘˊɚɧŰɡˊɞɡ ůɡɜŭɡŬůɛɞɨ ůɡůɢŮŰɑůŮɤɜ, Űɞ ɞˊɞɑɞ 

ůɖɛŬɑɜŮɘ ɧŰɘ əɎɗŮ ůɡɜŭɡŬůɛɧɠ ůɡůɢŮŰɑůŮɤɜ ŮɑɜŬɘ ɛɞɜŬŭɘəɧɠ. ɇɏɚɞɠ ɏɢŮɘ ŭɘŬŰɡˊɤɗŮɑ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɘəɎ ɧŰɘ, ůŮ ˊŮɟɑˊŰɤůɖ ŭɘŬɔɟŬűɐɠ əŬŰɖɔɞɟɑŬɠ ɐ ůɡɚɚɞɔɐɠ ɛŮŰɟɐůŮɤɜ ˊɞɡ 

ɡˊɎɟɢŮɘ ůŮ ˊŮŭɑɞ, ŭɘŬɔɟɎűŮŰŬɘ ɞɚɧəɚɖɟɖ ɖ ůɡůɢɏŰɘůɖ (on delete cascade). 

 

 

 

 

 

 



ɆɢŮŭɘŬůɛɧɠ əŬɘ ɡɚɞˊɞɑɖůɖ ŮɜůɤɛŬŰɤɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬɔɟŬűɐɠ ˊŮɟɘɓŬɜŰɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ 

əŬɘ ŬɜɎˊŰɡɝɖ ɡˊɞůŰɖɟɘəŰɘəɐɠ ŮűŬɟɛɞɔɐɠ ɘůŰɞɢɩɟɞɡ 
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ȳɜɞɛŬ ɇɨˊɞɠ ɉŬɟŬəŰɖɟɘůŰɘəɎ ɄɟɞŮˊɘɚɞɔɐ ɄɟɧůɗŮŰŬ 

category_id int (10) 
primary_key, 

unsigned, index 
none  

collection_id int (10) 
primary_key, 

unsigned, index 
none 

 

value decimal(6,1)  none  

created_at timestamp nullable null  

updated_at timestamp nullable null  

       ɄɑɜŬəŬɠ 10: ɄɑɜŬəŬɠ "measures" 

 

ȷɜɎɚɡůɖ ůŰɖɚɩɜ Űɞɡ ˊɑɜŬəŬ "measures": 

 

category_id: ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ˊŮŭɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ Űɖɠ ůɡůɢɏŰɘůɖɠ 

Űɖɠ əŬŰɖɔɞɟɑŬɠ. ȹŮɜ ŭɏɢŮŰŬɘ ŬɟɜɖŰɘəɏɠ Űɘɛɏɠ. 

 

category_id: ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ˊŮŭɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ Űɖɠ ůɡůɢɏŰɘůɖɠ 

Űɖɠ ůɡɚɚɞɔɐɠ ɛŮŰɟɐůŮɤɜ. ȹŮɜ ŭɏɢŮŰŬɘ ŬɟɜɖŰɘəɏɠ Űɘɛɏɠ. 

 

value: ȹŮəŬŭɘəɧ ˊŮŭɑɞ, ɛɏɔɘůŰɖɠ ɢɤɟɖŰɘəɧŰɖŰŬɠ 6 ɣɖűɑɤɜ, ɛŮ ŭɘəŬɑɤɛŬ Ůɜɧɠ ŭŮəŬŭɘəɞɨ 

ɣɖűɑɞɡ. Ⱥŭɩ ŬˊɞɗɖəŮɨŮŰŬɘ ɖ Űɘɛɐ Űɖɠ əɎɗŮ ɛɏŰɟɖůɖɠ. ȰɢŮɘ ŭɞɗŮɑ ŮůəŮɛɛɏɜŬ ɛŮɔɎɚɞ 

ɛɐəɞɠ ɣɖűɑɤɜ, ŭɘɧŰɘ, ɖ Űɘɛɏɠ ɛŮŰɟɐůŮɤɜ Űɤɜ ŭɘɎűɞɟɤɜ əŬŰɖɔɞɟɘɩɜ ɛˊɞɟŮɑ ɜŬ ŭɘŬűɏɟɞɡɜ 

ůɖɛŬɜŰɘəɎ. 

 

created_at: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ 

Laravel. ȷˊɞŰɡˊɩɜŮɘ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɖ ɛɏŰɟɖůɖ. ȹɏɢŮŰŬɘ 

ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

updated_at: ȷˊɞŰŮɚŮɑ ůŰɘɔɛɘɧŰɡˊɞ ɢɟɞɜɘəɐɠ ůŰɘɔɛɐɠ. ȹɖɛɘɞɡɟɔŮɑŰŬɘ ŬɡŰɧɛŬŰŬ Ŭˊɧ Űɞ 

Laravel. ȷˊɞŰɡˊɩɜŮɘ Űɖɜ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬɚɚŬɔɐ ůŮ əɎˊɞɘɞ ˊŮŭɑɞ 

Űɖɠ ɛɏŰɟɖůɖɠ. ȹɏɢŮŰŬɘ ɛɖŭŮɜɘəɐ Űɘɛɐ. 

 

3.2.10 ȹɞɛɐ ˊɑɜŬəŬ ñmigrationsò 
 

 


















































































































































































