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ɄŮɟɑɚɖɣɖ 
 

ɆŰŬ ˊɚŬɑůɘŬ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ɛŮɚŮŰɐɗɖəŮ ɖ 

ŭɡɜŬŰɧŰɖŰŬ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ Android ɜŬ ŬɜŰŬˊɞəɟɘɗŮɑ ůŰɘɠ 

ŬɜɎɔəŮɠ ɚŮɘŰɞɡɟɔɑŬɠ Ůɜɧɠ ŮɝɡˊɖɟŮŰɖŰɐ (server) ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɚŬˊɚɩɜ 

ŰŬɡŰɧɢɟɞɜɤɜ ŬɘŰɐůŮɤɜ. ȼ ɛŮɚɏŰɖ ŬɡŰɐ ɓŬůɑůŰɖəŮ əɡɟɑɤɠ ůŰɖɜ ůɢŮŭɑŬůɖ əŬɘ 

Űɖɜ ɡɚɞˊɞɑɖůɖ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ŮűŬɟɛɞɔɩɜ ɡɚɞˊɞɑɖůɖɠ Ůɜɧɠ ˊŬɘɢɜɘŭɘɞɨ 

ŮɟɤŰŬˊŬɜŰɐůŮɤɜ ˊɞɚɚŬˊɚɩɜ ɢɟɖůŰɩɜ. ȾŬŰɎ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ŬɜŬɕɖŰɐɗɖəŬɜ əŬɘ ŮɚɏɔɢɗɖəŬɜ Űɟɧˊɞɘ ɔɘŬ: 

¶ ɇɖɜ ŭɘŬɢŮɑɟɘůɖ ˊɞɚɚŬˊɚɩɜ ŰŬɡŰɧɢɟɞɜɤɜ ŬɘŰɐůŮɤɜ Ŭˊɧ ŮɝɡˊɖɟŮŰɖŰɐ 

ˊɞɡ ŰɟɏɢŮɘ ˊɎɜɤ ůŮ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Android. 

¶ ɇɖɜ ŬɜŰŬɚɚŬɔɐ ɛɖɜɡɛɎŰɤɜ ůɡɔəŮəɟɘɛɏɜɞɡ ˊɟɤŰɞəɧɚɚɞɡ ɛŮŰŬɝɨ 

ŮűŬɟɛɞɔɩɜ ˊɞɡ Űɟɏɢɞɡɜ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ůɡůəŮɡɏɠ ɛŮ ɚŮɘŰɞɡɟɔɘəɧ 

ůɨůŰɖɛŬ Android ŮɜŰɧɠ wifi ŭɘəŰɨɞɡ. 

¶ ɇɖɜ ŮˊɘəɞɘɜɤɜɑŬ ŮűŬɟɛɞɔɐɠ ɔɘŬ Űɞɜ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Android ɛŮ 

ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ. 

¶ ɇɖɜ ŭɡɜŬŰɧŰɖŰŬ ŬɜɎəŰɖůɖɠ əŬɘ ŮˊŮɝŮɟɔŬůɑŬɠ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞɜ 

ˊŬɔəɧůɛɘɞ ɘůŰɧ (scrapping). 

ȷˊɞŰɏɚŮůɛŬ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ŬˊɞŰɏɚŮůŮ ɏɜŬ ˊɚɐɟŮɠ ůɨůŰɖɛŬ 

ŬˊɞŰŮɚɞɨɛŮɜɞ Ŭˊɧ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ əŬɘ ŭɨɞ ŮűŬɟɛɞɔɏɠ ɔɘŬ əɘɜɖŰɏɠ 

ůɡůəŮɡɏɠ ɞɘ ɞˊɞɑŮɠ ůɡɜŮɟɔɎɕɞɜŰŬɘ ɔɘŬ Űɖɜ ˊɚɐɟɖ ŭɘŬɢŮɑɟɘůɖ Ůɜɧɠ ˊŬɘɢɜɘŭɘɞɨ 

ɔɜɩůŮɤɜ ˊɞɚɚŬˊɚɩɜ ɢɟɖůŰɩɜ. 

 

ȿɏɝŮɘɠ ȾɚŮɘŭɘɎ: ȺűŬɟɛɞɔɐ ɔɘŬ ɏɝɡˊɜŮɠ ůɡůəŮɡɏɠ, Android, Server, Client, 

Scrapping. 
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Abstract 
 

During the preparation of the current thesis the ability of the Android 

operating system to meet the operational needs of a server (server) managing 

multiple simultaneous requests have been studied. This study was based 

mainly on the design and implementation of an application system concerning 

a game of questions and answers for multiple players. During this system 

development have been examined and tested ways for: 

Å The running on Android operating system server ability to manage 

multiple concurrent requests. 

Å Exchanging well defined protocol messages between applications 

running on different devices (running on Android operating system) in a 

network Wi-Fi. 

Å The, over Android operating system running, application 

communication with a web application. 

Å The ability of data access and processing from the web (scrapping). 

The derivable of this thesis study was a complete system consisting of 

a web application and two applications for mobile devices that work together 

to manage a complete multi-user knowledge game. 
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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 ŮɟɔŬůɑŬ 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 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. 

 

Copyright (C) Ūɞŭɤɟɐɠ ɀˊɎɖɠ & ɀɖɜɎɠ ȹŬůɡɔɏɜɖɠ, 2015, ȾɞɕɎɜɖ 
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Ɇəɞˊɧɠ 

 

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ˊɟŬɔɛŬŰŮɨŮŰŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ ɛɑŬɠ 

ŮűŬɟɛɞɔɐɠ ɔɘŬ ɢɟɐůɖ ůŮ űɞɟɖŰɏɠ ůɡůəŮɡɏɠ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ Űɞ 

ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Android. ȼ ŮűŬɟɛɞɔɐ ŬɡŰɐ ŮˊɘəɞɘɜɤɜŮɑ ɛŮ server ɛɏůɤ 

socket ůɡɜŭɏůŮɤɜ. ȼ ɘŭɘŬɘŰŮɟɧŰɖŰŬ Űɞɡ ŮɔɢŮɘɟɐɛŬŰɞɠ ŬɡŰɞɨ ŮɑɜŬɘ Űɞ ɔŮɔɞɜɧɠ 

ɧŰɘ ɞ server Ůˊɑůɖɠ ŬɜŬˊŰɨɢɗɖəŮ ɤɠ ŮűŬɟɛɞɔɐ ɔɘŬ ɢɟɐůɖ ůŮ űɞɟɖŰɐ ůɡůəŮɡɐ 

ˊɞɡ ɡˊɞůŰɖɟɑɕŮŰŬɘ Ŭˊɧ Android. Ɇəɞˊɧɠ ŮɑɜŬɘ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ əŬŰɎ ˊɧůɞ əŬɘ 

ɡˊɧ ˊɞɘŮɠ ˊɟɞɦˊɞɗɏůŮɘɠ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɛɑŬ ůɡůəŮɡɐ ɛŮ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ 

Android ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ɚŮɘŰɞɡɟɔɐůŮɘ ɤɠ server ɝŮˊŮɟɜɩɜŰŬɠ ŰŬ ɗɏɛŬŰŬ ˊɞɡ 

ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɞɡɠ ˊŮɟɘɞɟɘůɛɏɜɞɡɠ ˊɧɟɞɡɠ Űɞɡɠ.  
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ȺɘůŬɔɤɔɐ 

 

Ƀɘ ŮɝŮɚɑɝŮɘɠ ůŰɘɠ ŰŮɢɜɞɚɞɔɑŮɠ Űɤɜ ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ əŬɘ Űɖɠ 

ˊɚɖɟɞűɞɟɘəɐɠ ŬˊŮɚŮɡɗɏɟɤůŮ ɏɜŬ Ůɡɟɨ ůɨɜɞɚɞ ŭɡɜŬŰɞŰɐŰɤɜ ůŮ ˊɞɚɚɞɨɠ 

ŰɞɛŮɑɠ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ. Ƀɘ ŭɘŬɗɏůɘɛɞɘ Űɟɧˊɞɘ ŮˊɘəɞɘɜɤɜɑŬɠ 

ˊɞɚɚŬˊɚŬůɘɎůŰɖəŬɜ ɛŮɘɩɜɞɜŰŬɠ ŭɟŬůŰɘəɎ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ ˊɞɡ ɗɏŰŮɘ ɖ 

ŬˊɧůŰŬůɖ Űɤɜ ůɡɛɛŮŰŮɢɧɜŰɤɜ ɛŮɟɩɜ. ɇɞ Űɖɚɏűɤɜɞ, ɖ ɟŬŭɘɞűɤɜɑŬ, ɖ 

ŰɖɚŮɧɟŬůɖ ŬˊɞŰɏɚŮůŬɜ ŮˊŬɜɎůŰŬůɖ ï ɧůɞɜ ŬűɞɟɎ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ Űɞɜ 

ˊŮɟŬůɛɏɜɞ ŬɘɩɜŬ. ɇɖɜ ˊɟɩŰɖ ŭŮəŬŮŰɑŬ Űɞɡ ŰɟɏɢɞɜŰɞɠ ŬɘɩɜŬ ɐŰŬɜ əŬŰŬɚɡŰɘəɏɠ 

ɞɘ ŮɝŮɚɑɝŮɘɠ ůŰɖɜ əɘɜɖŰɐ ŰɖɚŮűɤɜɑŬ. ɇŬ ɜɏŬ ůɨɔɢɟɞɜŬ ŬůɨɟɛŬŰŬ ŭɑəŰɡŬ 

ŮɡɜɧɖůŬɜ Űɖɜ ŬɜɎˊŰɡɝɖ ɜɏɤɜ ŰŮɢɜɞɚɞɔɘɩɜ əŬɘ ɛŮɗɞŭɞɚɞɔɘɩɜ ˊɞɡ 

ŬɜŬɓɎɗɛɘůŬɜ Űɖɜ ˊɞɘɧŰɖŰŬ Űɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ. ȼ əɘɜɖŰɐ ŰɖɚŮűɤɜɑŬ ɏɢŮɘ 

ɡɘɞɗŮŰɖɗŮɑ Ŭˊɧ Űɞ ůɨɜɞɚɞ Űɞɡ ˊɚɖɗɡůɛɞɨ ˊŬɔəɞůɛɑɤɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ ˊɚɏɞɜ 

ůɐɛŮɟŬ ŮɚɎɢɘůŰɞɘ Ɏɜɗɟɤˊɞɘ ůŰɞɜ ˊɚŬɜɐŰɖ ůŰŮɟɞɨɜŰŬɘ ůɡůəŮɡɐ əɘɜɖŰɐɠ 

ŰɖɚŮűɤɜɑŬɠ. 

Ƀɘ ŮɝŮɚɑɝŮɘɠ ŬɡŰɏɠ ŮˊɖɟɏŬůŬɜ əŬɘ Űɖɜ ɓɘɞɛɖɢŬɜɑŬ ˊŬɟŬɔɤɔɐɠ 

ůɡůəŮɡɩɜ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ. Ƀɘ əŬŰŬůəŮɡŬůŰɏɠ ŮˊɘŭɧɗɖəŬɜ ůŮ ɏɜŬɜ ůɡɜŮɢɐ 

ŬɜŰŬɔɤɜɘůɛɧ ŭɖɛɘɞɡɟɔɑŬɠ ůɡůəŮɡɩɜ ˊɞɚɚŬˊɚɩɜ ŭɡɜŬŰɞŰɐŰɤɜ. ɇŬ ɢɟɧɜɘŬ 

ˊɞɡ ŬəɞɚɞɨɗɖůŬɜ, ŰŬ űɞɟɖŰɎ ŰɖɚɏűɤɜŬ Ŭˊɧ ůɡůəŮɡɏɠ ŮˊɘəɞɘɜɤɜɑŬɠ 

ɛŮŰŬɚɚɎɢŰɖəŬɜ ůŮ ˊɞɚɡŮɟɔŬɚŮɑŬ  ɔɘŬ Űɖɜ ŮɝɡˊɖɟɏŰɖůɖ ˊɞɚɡˊɞɑəɘɚɤɜ 

Ŭɜɗɟɤˊɑɜɤɜ ŬɜŬɔəɩɜ. ȼ ɛŮŰŮɝɏɚɘɝɖ ŬɡŰɐ Űɤɜ ůɡůəŮɡɩɜ əŬɗɘɏɟɤůŮ Űɖɜ 

ɢɟɐůɖ Űɞɡ ɧɟɞɡ smartphone (ɏɝɡˊɜɖ ůɡůəŮɡɐ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ). Ƀɘ 

ůɡůəŮɡɏɠ ŬɡŰɏɠ ˊŬɟɏɢɞɡɜ ŮəŰɧɠ Ŭˊɧ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ űɤɜɖŰɘəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ 

ɐ ŬɜŰŬɚɚŬɔɐ ůɨɜŰɞɛɤɜ ɛɖɜɡɛɎŰɤɜ, ŮɟɔŬɚŮɑŬ ɞɟɔɎɜɤůɖɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ , 

ɣɡɢŬɔɤɔɘəɏɠ əŬɘ ɎɚɚŮɠ ŮűŬɟɛɞɔɏɠ. Ƀɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɤɜ ŮűŬɟɛɞɔɩɜ ŬɡŰɩɜ 

ˊŮɟɘɞɟɑɕɞɜŰŬɘ ɛɧɜɞ Ŭˊɧ Űɞɡɠ ˊɧɟɞɡɠ Űɤɜ ůɡůəŮɡɩɜ ŬɡŰɩɜ (ŮˊŮɝŮɟɔŬůŰɘəɩɜ 

ɐ ŬˊɞɗɖəŮɡŰɘəɩɜ). ɇɞ ɛɘəɟɧ ůɢŮŰɘəɎ ɛɏɔŮɗɞɠ Űɤɜ ůɡůəŮɡɩɜ ˊŮɟɘɞɟɑɕŮɘ əŬɘ Űɖɜ 

ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɤɜ ˊɧɟɤɜ. 

ɆŰŬ ˊɚŬɑůɘŬ Űɖɠ ˊŬɟɞɨůŬɠ ˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ ŮˊɘɢŮɘɟɐɗɖəŮ ɖ 

ŬɜɎˊŰɡɝɖ ɛɑŬɠ ŮűŬɟɛɞɔɐɠ, ɔɘŬ ɢɟɐůɖ ůŮ smartphone, ɣɡɢŬɔɤɔɘəɞɨ 

ɢŬɟŬəŰɐɟŬ. ȷˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ ɛɏɟɖ. ɇɞ ɏɜŬ ɚŮɘŰɞɡɟɔŮɑ ɤɠ client əŬɘ Űɞ Ɏɚɚɞ 

ɤɠ server. Ƀ server ŮˊɘɚɏɔŮɘ ŮɟɤŰɐůŮɘɠ Ŭˊɧ ɛɑŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ (ɖ ɞˊɞɑŬ ɗŬ 
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ŮɔəŬŰŬůŰŬɗŮɑ ůŮ ŬɡŰɧɜ) əŬɘ Űɘɠ ɡˊɞɓɎɚɚŮɘ ůŮ ɏɜŬɜ Ŭɟɘɗɛɧ Ŭˊɧ ůɡɜŭŮŭŮɛɏɜɞɡɠ 

clients. ɇɞ ŭŮɨŰŮɟɞ ɛɏɟɞɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ɡɚɞˊɞɘŮɑ Űɞɡɠ clients ŬɡŰɞɨɠ ɞɘ 

ɞˊɞɑɞɘ ˊŬɟɏɢɞɡɜ ŬˊŬɜŰɐůŮɘɠ ůŰɘɠ ŮɟɤŰɐůŮɘɠ. Ƀɘ ŬˊŬɜŰɐůŮɘɠ ŬɡŰɏɠ 

ŬɝɘɞɚɞɔɞɨɜŰŬɘ Ŭˊɧ Űɞɜ server ɤɠ ˊɟɞɠ Űɖɜ ɞɟɗɧŰɖŰŬ Űɞɡɠ. 

ɇɞ ɡˊɧɚɞɘˊɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ŭɘŬɟɗɟɤɛɏɜɞ ɤɠ Ůɝɐɠ: 

¶ ȾŮűɎɚŬɘɞ 1: ɆŰɞ ˊɟɩŰɞ əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ɛɑŬ ůɨɜŰɞɛɖ ɘůŰɞɟɘəɐ 

ŬɜŬŭɟɞɛɐ ůŰɖɜ Ůɝɏɚɘɝɖ Űɤɜ Ůˊɘəɞɘɜɤɜɘɩɜ ɛŮ ɏɛűŬůɖ ůŰɖɜ 

əŬɗɘɏɟɤůɖ Űɖɠ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ. ȼ ŬɜŬŭɟɞɛɐ ŬɡŰɐ 

ŮɛˊɚɞɡŰɑɕŮŰŬɘ ɛŮ ŰŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ŰŮɢɜɞɚɞɔɘɩɜ 

ˊɞɡ ˊɟɞŰɎɗɖəŬɜ əŬɘ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əɎɗŮ ˊŮɟɑɞŭɞ. 

ɄŬɟɎɚɚɖɚŬ ŮˊɘɢŮɘɟŮɑŰŬɘ əŬɘ ɖ ˊŬɟɞɡůɑŬůɖ Űɖɠ Ůɝɏɚɘɝɖɠ Űɤɜ 

ůɡůəŮɡɩɜ ŮˊɘəɞɘɜɤɜɑŬɠ ɛɏɢɟɘ ŰŬ ůɖɛŮɟɘɜɎ smartphones əŬɘ Űɘɠ 

ɚɞɘˊɏɠ ůɡɜŬűŮɑɠ űɞɟɖŰɏɠ ůɡůəŮɡɏɠ, ŬɜŬűɏɟɞɜŰŬɠ 

ŮˊɘɔɟŬɛɛŬŰɘəɎ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ əŬɘ Űɘɠ ɢɟɐůŮɘɠ Űɞɡɠ. 

¶ ȾŮűɎɚŬɘɞ 2: ɆŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ ɔɑɜŮŰŬɘ ɛɑŬ Ůˊɘůəɧˊɖůɖ Űɤɜ 

ɚŮɘŰɞɡɟɔɘəɩɜ ůɡůŰɖɛɎŰɤɜ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ ɔɘŬ Űɖɜ 

ɞɟɔɎɜɤůɖ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ Űɤɜ smartphones. ȼ Ůˊɘůəɧˊɖůɖ 

ŬɡŰɐ ɗɏŰŮɘ ůŰɞ ŮˊɑəŮɜŰɟɞ Űɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Android ɔɘŬ Űɞ 

ɞˊɞɑɞ ůɢŮŭɘɎůŰɖəŮ əŬɘ ɡɚɞˊɞɘɐɗɖəŮ ɖ ŮűŬɟɛɞɔɐ. 

¶ ȾŮűɎɚŬɘɞ 3: ɆŰŬ ˊɚŬɑůɘŬ Űɞɡ 3ɞɡ əŮűŬɚŬɑɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ ɞ 

Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ ůɢŮŭɘɎůŰɖəŬɜ ŰŬ ŭɨɞ ɛɏɟɖ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

ȼ ˊŬɟŬůŰŬŰɘəɧŰɖŰŬ Űɖɠ ˊŮɟɘɔɟŬűɐɠ ŮɜɘůɢɨŮŰŬɘ Ŭˊɧ Űɖɜ 

ˊŬɟɎɗŮůɖ ůɢŮŰɘəɩɜ ŭɘŬɔɟŬɛɛɎŰɤɜ. 

¶ ȾŮűŬɚŬɑɞ 4: ɇɞ əŮűɎɚŬɘɞ ŬɡŰɧ ŮɑɜŬɘ ŬűɘŮɟɤɛɏɜɞ ůŰɖɜ 

ˊŮɟɘɔɟŬűɐ Űɖɠ ɡɚɞˊɞɑɖůɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ. ȼ ˊŮɟɘɔɟŬűɐ ŬɡŰɐ 

ŭŮɜ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ŮűŬɟɛɧůŰɖəŬɜ 

ŰŮɢɜɞɚɞɔɑŮɠ, ɛŮɗɞŭɞɚɞɔɑŮɠ əŬɘ ˊŬəɏŰŬ ɚɞɔɘůɛɘəɞɨ ŬɚɚɎ 

ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ Űɞ ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ ˊɞɡ ŬˊɞŰŮɚŮɑ Űɖɜ 

ɓɎůɖɠ Űɞɡɠ. ȺˊɘůŰɏɔŬůɛŬ Űɞɡ əŮűŬɚŬɑɞɡ ŬɡŰɞɨ ŮɑɜŬɘ ɖ 

ˊŮɟɘɔɟŬűɐ Űɖɠ ɢɟɐůɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

¶ ȾŮűɎɚŬɘɞ 5: ȷˊɞŰŮɚŮɑ Űɞ ŰŮɚŮɡŰŬɑɞ əŮűɎɚŬɘɞ Űɖɠ ˊŰɡɢɘŬəɐɠ 

ŮɟɔŬůɑŬɠ. ɄŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ 

Űɖɜ ůɢŮŭɑŬůɖ əŬɘ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ. ȽŭɘŬɑŰŮɟɖ 
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ɏɛűŬůɖ ŭɑɜŮŰŬɘ ůŰŬ ɗɏɛŬŰŬ ˊŮɟɘɞɟɘůɛɞɨ Űɤɜ ŭɘŬɗŮůɑɛɤɜ ˊɧɟɤɜ 

Űɤɜ smartphones əŬɘ ˊɤɠ ŬɡŰɎ ŬɜŰɘɛŮŰɤˊɑůŰɖəŬɜ. ɄŬɟɎɚɚɖɚŬ 

ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ɔɘŬ Űɖɜ Ůɝɏɚɘɝɖ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ 

Android ŬɚɚɎ əŬɘ Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ ɛɏɚɚɞɜŰɧɠ Űɞɡ ůŮ ůɢɏůɖ ɛŮ 

Űɖɜ əŬŰŬɚɚɖɚɧŰɖŰɎ Űɞɡ ɜŬ ɡˊɞůŰɖɟɑɝŮɘ ŮˊŬɟəɩɠ ŮɚəɡůŰɘəɏɠ 

ˊɟɞɠ Űɞ əɞɘɜɧ ŮűŬɟɛɞɔɏɠ. 
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ȾŮűɎɚŬɘɞ 1: ȾɘɜɖŰɐ ɇɖɚŮűɤɜɑŬ ï ȰɝɡˊɜŮɠ ɆɡůəŮɡɏɠ 

 

ȼ Ůɝɏɚɘɝɖ Űɖɠ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ 

 

ȼ ŬůɨɟɛŬŰɖ ŰɖɚŮűɤɜɘəɐ ŮˊɘəɞɘɜɤɜɑŬ ɛˊɞɟŮɑ ɜŬ ɡˊɞŰŮɗŮɑ ɧŰɘ ɏɢŮɘ Űɘɠ 

ɟɑɕŮɠ ůŰɞɜ ŬůɨɟɛŬŰɞ ŰɖɚɏɔɟŬűɞ Űɞɡ Marconi 1. ȷˊɧ ŰɧŰŮ ɖ ŬɜɎˊŰɡɝɖ Űɖɠ 

ŬůɨɟɛŬŰɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ ɛˊɞɟŮɑ ɜŬ ŭɘŬɘɟŮɗŮɑ ůŮ ŰɟŮɘɠ ˊŮɟɘɧŭɞɡɠ. ȼ ˊɟɩŰɖ 

ɞɟɑɕŮŰŬɘ ɤɠ ɖ Ŭɟɢɘəɐ ˊŮɟɑɞŭɞɠ (Pioneer Era) ˊɞɡ ŭɘɐɟəŮůŮ ɛɏɢɟɘ Űɞ 1920 

ɧˊɞɡ ɛŮɚŮŰɐɗɖəŮ ɖ ŮəɛŮŰɎɚɚŮɡůɖ Űɤɜ ɟŬŭɘɞɛŬɔɜɖŰɘəɩɜ əɡɛɎŰɤɜ ɔɘŬ Űɖɜ 

ŮˊɘəɞɘɜɤɜɑŬ. ȷˊɧ Űɞ 1920 ɏɤɠ əŬɘ Űɖɜ ŮɛűɎɜɘůɖ Űɞɡ əɡɣŮɚɞŮɘŭɞɨɠ ŭɘəŰɨɞɡ Űɞ 

1980, ɞɟɑɕŮŰŬɘ ɖ ˊɟɞ-əɡɣŮɚɞŮɘŭɐɠ ˊŮɟɑɞŭɞɠ (prececullar Era). ȼ ˊŮɟɑɞŭɞɠ 

ŬɡŰɐ ɝŮəɑɜɖůŮ ɛŮ Űɖɜ ŮɛűɎɜɘůɖ Űɞɡ ˊɟɩŰɞɡ ŮˊɑɔŮɘɞɡ űɞɟɖŰɞɨ ůɡůŰɐɛŬŰɞɠ 

ŬůɨɟɛŬŰɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ Űɖɠ ȷůŰɡɜɞɛɑŬɠ Űɞɡ ɁŰɘŰɟɧɘŰ. ɇɞ ůɨůŰɖɛŬ ŬɡŰɧ 

ɡˊɞůŰɐɟɘɕŮ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮŰŬɝɨ Űɤɜ ˊŮɟɘˊɞɚɘəɩɜ ɞɢɖɛɎŰɤɜ. ɇɖɜ 

ˊŮɟɑɞŭɞ ŬɡŰɐ əŬɘ Űɞ 1946 ɖ Bell Telephone Labatories ˊŬɟɞɡůɑŬůŮ Űɞ ˊɟɩŰɞ 

Ůɛˊɞɟɘəɧ ůɨůŰɖɛŬ Űɞ ɞˊɞɑɞ ɚŮɘŰɞɡɟɔɞɨůŮ ůŰŬ 150MHz, Ůɜɩ Űɞ ˊɟɩŰɞ 

ůɨůŰɖɛŬ ɛŮ ŭɡɜŬŰɧŰɖŰŬ Ŭɛűɑŭɟɞɛɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ ˊŬɟɞɡůɘɎůŰɖəŮ Űɞ 1969 

ˊɞɡ ɚŮɘŰɞɡɟɔɞɨůŮ ůŰɖɜ ɛˊɎɜŰŬ Űɤɜ 450MHz (Frenkiel, 2001). ɇɞ ŰŮɚŮɡŰŬɑɞ 

ɡˊɞůŰɖɟɘɕɧŰŬɜ Ŭˊɧ ŬɡŰɧɛŬŰŮɠ ɚŮɘŰɞɡɟɔɑŮɠ, ɞɜɞɛɎůŰɖəŮ Improved Mobile 

Telephone System (IMTS), ŮɔəŬŰŬůŰɎɗɖəŮ əŬɘ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŰɘɠ ȼɄȷ. ȼ 

ɓŬůɘəɐ ŬŭɡɜŬɛɑŬ Űɞɡ ɐŰŬɜ ɧŰɘ ŭŮɜ ŮɑɢŮ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮɝɡˊɖɟŮŰŮɑ ɛŮɔɎɚɞ 

Ŭɟɘɗɛɧ ɢɟɖůŰɩɜ ŰŬɡŰɧɢɟɞɜŬ ɐ ɜŬ ŮəɢɤɟŮɑ Űɞ Ůɨɟɞɠ ůɡɢɜɞŰɐŰɤɜ ŬˊɞŭɞŰɘəɎ. 

ȷˊɎɜŰɖůɖ ůŰɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ ŬɡŰɞɨɠ ɏŭɤůŬɜ ŰŬ əɡɣŮɚoŮɘŭɐ ŭɑəŰɡŬ ɖ 

ŮɛűɎɜɘůɖ Űɤɜ ɞˊɞɑɤɜ ˊɟɞůŭɘɧɟɘůŮ Űɖɜ ɏɜŬɟɝɖ Űɖɠ ŬɜŰɑůŰɞɘɢɖɠ ˊŮɟɘɧŭɞɡ Űɖɠ 

Ůɝɏɚɘɝɖɠ Űɤɜ ŬůɡɟɛɎŰɤɜ Ůˊɘəɞɘɜɤɜɘɩɜ (Harada & Prasad, 2002).  

ɇŬ əɡɣŮɚɞŮɘŭɐ ŭɑəŰɡŬ ɢɤɟɑɕɞɡɜ Űɖɜ ˊŮɟɘɞɢɐ əɎɚɡɣɖɠ ůŮ əɡɣɏɚŮɠ 

ɏəŰŬůɖɠ ŬɜɎɚɞɔŬ Űɖɜ ˊɡəɜɧŰɖŰŬ Űɤɜ ŭɡɜɖŰɘəɩɜ ůɡɜŭɟɞɛɖŰɩɜ ˊɞɡ ɡˊɎɟɢɞɡɜ 

                                                           
1
 ʁ ɾʰˊˁˈ˄ʽ ˍo 1896, əŬŰŬůəŮɡɎɕɞɜŰŬɠ əŬɘ ɗɏŰɞɜŰŬɠ ůŮ ɚŮɘŰɞɡɟɔɑŬ Ŭˊɚɏɠ ůɡůəŮɡɏɠ 

ŬˊɞŰŮɚɞɨɛŮɜŮɠ Ŭˊɧ ŮˊŬɔɤɔɘəɎ ˊɖɜɑŬ əŬɘ ˊɟɧɢŮɘɟɞɡɠ ŬɜŬɛŮŰŬŭɧŰŮɠ, ɞ ɀŬɟəɧɜɘ ůɖɛŮɑɤůŮ 
ŮˊɘŰɡɢɑŬ Ŭˊɧ Űɖɜ Ŭɟɢɐ. ȼ ˊɟɤŰɧɔɞɜɖ ůɡůəŮɡɐ Űɞɡ ŬˊɞŰŮɚŮɑŰɞ Ŭˊɧ ɏɜŬ ůɨɟɛŬ ŮˊŬɔɤɔɐɠ əŬɘ 
Ŭˊɧ ɏɜŬ əɚŮɘŭɑ Űɞɡ ɀɞɟɠ ˊɞɡ ɏŭɘɜŮ ůɐɛŬŰŬ. Ƀ ˊɞɛˊɧɠ Űɞɡ ɐŰŬɜ ɏɜŬ ůɡɜŮɢɩɠ ŭɘŬəɞˊŰɧɛŮɜɞ 
əɨəɚɤɛŬ, ˊɞɡ ˊŬɟɐɔŮ ůˊɘɜɗɐɟŮɠ, Ůɜɩ ɞ ŭɏəŰɖɠ Űɞɡ ɐŰŬɜ ɏɜŬ Űɞˊɘəɧ əɨəɚɤɛŬ Űɞ ɞˊɞɑɞ 
əɚŮɘɜɧŰŬɜ Ŭˊɧ ɏɜŬɜ ŭɘŬəɧˊŰɖ. ɀŮ Űɖɜ ůɨɜŭŮůɖ Űɞɡ Ůɜɧɠ Ɏəɟɞɡ Űɞɡ ŭɘŬəɞˊŰɧɛŮɜɞɡ 
əɡəɚɩɛŬŰɞɠ ůŮ ɛɘŬ əŮɟŬɑŬ, əŬɘ Űɞɡ Ɏɚɚɞɡ ůŰɞ ɏŭŬűɞɠ ůŰɖ ɔɖ ŭɖɛɘɞɨɟɔɖůŮ ɏɜŬ Ŭˊɚɧ ůɨůŰɖɛŬ 
ŬůɨɟɛŬŰɞɡ ůɖɛŬŰɞŭɧŰɖ ɛŮŰŬŭɑŭɞɜŰŬɠ ɛɖɜɨɛŬŰŬ ůŮ ŬˊɧůŰŬůɖ ɛŮɔŬɚɨŰŮɟɖ Űɤɜ 1.500 ɛɏŰɟɤɜ. 
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ůŮ əɎɗŮ ˊŮɟɘɞɢɐ. Ƀɘ ůɡɢɜɧŰɖŰŮɠ əŬŰŬɜɏɛɞɜŰŬɘ ůŰɘɠ əɡɣɏɚŮɠ ɩůŰŮ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ ůɡɜŭɟɞɛɖŰɩɜ ŮɜŰɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ ˊɞɡ 

ɞɟɑɕŮɘ ɖ əɡɣɏɚɖ. ȰɜŬɠ Ŭɟɘɗɛɧɠ Ŭˊɧ əɡɣɏɚŮɠ ůɡɔəɟɞŰɞɨɜ ɛɑŬ ůɡůŰɎŭŬ ŮɜŰɧɠ 

Űɖɠ ɞˊɞɑŬɠ ŮɝŬɜŰɚɞɨɜŰŬɘ ɞɘ ŭɘŬɗɏůɘɛŮɠ ůɡɢɜɧŰɖŰŮɠ. ũŮɘŰɞɜɘəɏɠ əɡɣɏɚŮɠ ŭŮɜ 

ɛˊɞɟŮɑ ɜŬ ŭɘŬɗɏŰɞɡɜ Űɘɠ ɑŭɘŮɠ ůɡɢɜɧŰɖŰŮɠ ɔɘŬ ɜŬ ɛɖɜ ɡˊɎɟɢŮɘ ŮˊɘəɎɚɡɣɖ 

ɛŮŰŬɝɨ Ůˊɘəɞɘɜɤɜɘɩɜ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ŰŬɡŰɧɢɟɞɜŬ. ɆŰɖɜ ŮˊɧɛŮɜɖ 

ŮɘəɧɜŬ űŬɑɜŮŰŬɘ ɖ ŭɞɛɐ Ůɜɧɠ ŰɏŰɞɘɞɡ ŭɘəŰɨɞɡ. 

 

 

ȺɘəɧɜŬ 1: ɀɞɟűɐ əɡɣŮɚɞŮɘŭɞɨɠ ŭɘəŰɨɞɡ (ˊɖɔɐ: 
https://en.wikibooks.org/wiki/Communication_Networks/Cellular_Networks) 

 

ɇŬ ˊɟɩŰŬ əɡɣŮɚɞŮɘŭɐ ŭɑəŰɡŬ, ŰŬ ŭɑəŰɡŬ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ 1ɖɠ ɔŮɜɘɎɠ 

(1G) ŬɜŬˊŰɨɢɗɖəŬɜ ůŰɘɠ Ŭɟɢɏɠ Űɖɠ ŭŮəŬŮŰɑŬɠ Űɞɡ 1980 əŬɘ ɐŰŬɜ ŬɜŬɚɞɔɘəɎ. ȼ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ ɓŬůɑɕɞɜŰŬɜ ůŰɖɜ əŬŰŬɜɞɛɐ əŬɘ ŭɘŬɛɞɘɟŬůɛɧ ůɡɢɜɧŰɖŰŬɠ ɔɘŬ 

ɜŬ ɡɚɞˊɞɘɐůɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ˊɞɚɚŬˊɚɐɠ ˊɟɧůɓŬůɖɠ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ 

ɏɜŬ əŬɜɎɚɘ ŮˊɘəɞɘɜɤɜɑŬɠ ŭɏůɛŮɡŮ ɛɑŬ ɕɩɜɖ ůɡɢɜɞŰɐŰɤɜ. ɇɞ 1983 ɚŮɘŰɞɨɟɔɖůŮ 

ůŰɞ ɆɘəɎɔɞ Űɞ Advance Mobile Phone Service (AMPS). ȷűɘɏɟɤɜŮ ůŰɖɜ 

ŮˊɘəɞɘɜɤɜɑŬ əɎɗŮ ɢɟɐůŰɖ ɏɜŬ əŬɜɎɚɘ ˊɞɡ ŬɜŰɘůŰɞɘɢɞɨůŮ ůŮ 30kHz ɕɩɜɖ 

ůɡɢɜɞŰɐŰɤɜ əŬɘ ŬˊɞŰɏɚŮůŮ Űɞ ˊɟɩŰɞ ŭɑəŰɡɞ Űɖɠ ɛɞɟűɐɠ ŬɡŰɐɠ. ɆŰɖɜ Ⱥɡɟɩˊɖ 

ɚŮɘŰɞɨɟɔɖůŮ Űɞ ŭɑəŰɡɞ Űɖɠ Nordic Mobile Telephones (NMT-450) Űɞ ɞˊɞɑɞ 

ɢɟɖůɘɛɞˊɞɘɞɨůŮ əŬɜɎɚɘŬ Ůɨɟɞɡɠ ɕɩɜɖɠ 25kHz. ɆŰɖɜ ůɡɜɏɢŮɘŬ 

ˊŬɟɞɡůɘɎůŰɖəŬɜ ɓŮɚŰɘɤɛɏɜŮɠ ɚɨůŮɘɠ ɧˊɞɡ ŮˊɘŰɡɔɢɎɜŮŰɞ ɖ ŮɝɡˊɖɟɏŰɖůɖ 

ˊŮɟɘůůɧŰŮɟɤɜ əŬɜŬɚɘɩɜ ŮˊɘəɞɘɜɤɜɑŬɠ ɛɏůɤ ɛŮɑɤůɖɠ Űɞɡ Ůɨɟɞɡɠ ɕɩɜɖɠ 

https://en.wikibooks.org/wiki/Communication_Networks/Cellular_Networks
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ůɡɢɜɞŰɐŰɤɜ ˊɞɡ ŭɘŬŰɑɗŮŰɞ ůŮ əɎɗŮ əŬɜɎɚɘ (Pashtan, 2006). ɇɏŰɞɘŬ ŭɑəŰɡŬ 

ɐŰŬɜ ŰŬ NMT-900 (Ůɨɟɞɠ ɕɩɜɖɠ ůɡɢɜɞŰɐŰɤɜ 12,5kHz ï 1999 əŬɜɎɚɘŬ), TACS 

(Ůɨɟɞɠ ɕɩɜɖɠ ůɡɢɜɞŰɐŰɤɜ 2,5kHz ï 1000 əŬɜɎɚɘŬ), ETACS (Ůɨɟɞɠ ɕɩɜɖɠ 

ůɡɢɜɞŰɐŰɤɜ 2,5kHz ï 1240 əŬɜɎɚɘŬ), Ɂɇɇ (Ůɨɟɞɠ ɕɩɜɖɠ ůɡɢɜɞŰɐŰɤɜ 6,25 ůŮ 

ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ  - 2400 əŬɜɎɚɘŬ) ə.Ŭ. ȾɎˊɞɘŬ Ŭˊɧ ŰŬ ŭɑəŰɡŬ ŬɡŰɎ ŮɑɢŬɜ Űɖɜ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮűŬɟɛɧɕɞɡɜ ŰŮɢɜɘəɏɠ ˊŬɟŮɛɓɞɚɐɠ ůɡɢɜɞŰɐŰɤɜ (frequency 

interleaving) ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ŮɝɡˊɖɟŮŰɞɨɜ ˊŮɟɘůůɧŰŮɟɞɡɠ 

ɢɟɐůŰŮɠ (ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɝɡˊɖɟŮŰɞɨɜŰŬɘ ɞɘ ŬɜɎɔəŮɠ Űɤɜ ŬůŰɘəɩɜ əɏɜŰɟɤɜ). 

ɇŬ ŭɑəŰɡŬ ŬɡŰɎ ŬˊɞŰɏɚŮůŬɜ ŮˊŬɜɎůŰŬůɖ ɔɘŬ Űɖɜ Ůˊɞɢɐ Űɞɡɠ, əŬɗɩɠ 

ɘəŬɜɞˊɞɘɞɨůŬɜ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɖɠ ŬůɨɟɛŬŰɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ űɤɜɐɠ. ɋůŰɧůɞ, 

ɛɏɢɟɘ Űɞ Űɏɚɞɠ Űɖɠ ŭŮəŬŮŰɑŬɠ Űɞɡ 1980 űŬɜŮɟɩɗɖəŬɜ ɞɘ ˊŮɟɘɞɟɘůɛɞɑ Űɞɡɠ. ȼ 

ɨˊŬɟɝɖ ŭɘŬűɞɟŮŰɘəɩɜ Űɨˊɤɜ ŭɘəŰɨɤɜ ůŮ əɎɗŮ ˊŮɟɘɞɢɐ ŭŮɜ ŮɡɜɞɞɨůŮ Űɖɜ 

űɞɟɖŰɧŰɖŰŬ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŮɑɜŬɘ ŮˊɘɓŮɓɚɖɛɏɜɖ ɖ ŬɚɚŬɔɐ Űɨˊɞɡ ůɡůəŮɡɐɠ 

əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ ůŮ əɎɗŮ ŬɚɚŬɔɐ ŰɞˊɞɗŮůɑŬɠ Űɞɡ ɢɟɐůŰɖ. Ⱥˊɑůɖɠ əŬɗɩɠ ɞɘ 

ŭɡɜŬŰɧŰɖŰŬ Űɖɠ ŬůɨɟɛŬŰɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ ɡˊɐɟɝŮ ŮɚəɡůŰɘəɐ ɔɘŬ Űɞɡɠ 

əŬŰŬɜŬɚɤŰɏɠ, ɧɚɞ  əŬɘ ˊŮɟɘůůɧŰŮɟɞɘ ɢɟɐůŰŮɠ ůɡɜŭɏɞɜŰŬɜ ůŰŬ ŭɑəŰɡŬ ŬɡŰɎ ɛŮ 

ŬˊɞŰɏɚŮůɛŬ ɜŬ űɗɎůɞɡɜ ůŮ əŬŰŬůŰɎůŮɘɠ əɞɟŮůɛɞɨ. ȰŰůɘ ŬɜŬɕɖŰɐɗɖəŬɜ ɜɏŮɠ 

ɛŮɗɞŭɞɚɞɔɑŮɠ ɔɘŬ Űɖɜ Ɏɟůɖ Űɤɜ ˊŮɟɘɞɟɘůɛɩɜ ŬɡŰɩɜ (Tutorials Point, 2010) 

(Pashtan, 2006). 

ȿɨůɖ ŮˊɘɢŮɑɟɖůŬɜ ɜŬ ŭɩůɞɡɜ ŰŬ ŭɑəŰɡŬ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ 2ɖɠ ɔŮɜɘɎɠ 

(2G). ɆŰŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ ɖ ɛŮŰɎŭɞůɖ Űɤɜ ůɖɛɎŰɤɜ ŭŮɜ ɔɑɜŮŰŬɘ ŬɜŬɚɞɔɘəɎ 

ŬɚɚɎ ɣɖűɘŬəɎ. ɆŰɖɜ Ⱥɡɟɩˊɖ Űɞ 1992 ŬɜŬˊŰɨɢɗɖəŮ Űɞ Global System for 

Mobile (GSM), ɏɜŬ əɡɣŮɚɞŮɘŭɏɠ ůɨůŰɖɛŬ ŮˊɘəɞɘɜɤɜɑŬɠ ˊɞɡ ŮˊɏŰɟŮˊŮ Űɖɜ 

űɞɟɖŰɧŰɖŰŬ əŬɘ ɢɟɖůɘɛɞˊɞɘɞɨůŮ Ůɨɟɞɠ ůɡɢɜɞŰɐŰɤɜ 900MHz, Ůɜɩ ɛɑŬ 

ɓŮɚŰɘɤɛɏɜɖ Ůəŭɞɢɐ Űɞɡ GSM (ɢɟɖůɘɛɞˊɞɘɞɨůŮ 1800MHz Ůɨɟɞɠ ůɡɢɜɞŰɐŰɤɜ) 

ˊŬɟɞɡůɘɎůŰɖəŮ Űɞ 1994. ɇɞ GSM ɢɟɖůɘɛɞˊɞɘŮɑ Űɖɜ ŰŮɢɜɘəɐ Űɞɡ ŭɘŬɛɞɘɟŬůɛɞɨ 

Űɞɡ ɢɟɧɜɞɡ ɔɘŬ ɜŬ ŮˊɘŰɨɢŮɘ Űɖɜ ˊɞɚɚŬˊɚɐ ˊɟɧůɓŬůɖ ůŰɞ əɞɘɜɧ ɛɏůɞ 

ŮˊɘəɞɘɜɤɜɑŬɠ. ɆŮ əɎɗŮ əŬɜɎɚɘ ŭɘŬɗɏŰŮɘ 200kHz. ȾɎɗŮ ɕɩɜɖ ůɡɢɜɞŰɐŰɤɜ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 8 ŰɛɐɛŬŰŬ ɩůŰŮ ɛŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ 

ŮɝɡˊɖɟɏŰɖůɖ 8 ŭɘŬűɞɟŮŰɘəɩɜ ůɡɜŭɟɞɛɖŰɩɜ ŰŬɡŰɧɢɟɞɜŬ. ɆŰɖɜ ȸ. ȷɛŮɟɘəɐ 

ɚŮɘŰɞɨɟɔɖůŮ Ŭˊɧ Űɞ 1989 Űɞ IS54 Űɞ ɞˊɞɑɞ ŬɜŬɓŬɗɛɑůŰɖəŮ ůŰɖɜ ůɡɜɏɢŮɘŬ ɔɘŬ 

ɜŬ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮɝɡˊɖɟŮŰŮɑ əŬɘ ŬɜŬɚɞɔɘəɎ ůɐɛŬŰŬ ɔɘŬ Űɖɜ 

ŮˊɘəɞɘɜɤɜɑŬ, ɛŮ Űɖɜ ɞɜɞɛŬůɑŬ DAMPS. ɆŰɖɜ ůɡɜɏɢŮɘŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ 
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IS95 Űɞ ɞˊɞɑɞ ŮəŰŮɚɞɨůŮ ɏɚŮɔɢɞ ˊɟɧůɓŬůɖɠ ůŰɞ əɞɘɜɧ ɛɏůɞ ɛŮ Űɖɜ ɛɏɗɞŭɞ 

Űɞɡ Code-Division Multiple Access. Ƀɘ ɟɡɗɛɞɑ ɛŮŰŬűɞɟɎ ŭŮŭɞɛɏɜɤɜ ˊɞɡ 

ŮˊɘŰɡɔɢɎɜŮɜŰɞ ɛŮ ŰŬ ŭɑəŰɡŬ 2ɖɠ ɔŮɜɘɎɠ ɐŰŬɜ Űɖɠ ŰɎɝɖɠ Űɤɜ 9.6 ɛŮ 14.4kbps. 

ɇɖɜ ɑŭɘŬ ˊŮɟɑɞŭɞ ˊŬɟɞɡůɘɎůŰɖəŮ əŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ŬˊɞůŰɞɚɐ ůɨɜŰɞɛɤɜ 

ɛɖɜɡɛɎŰɤɜ ɛɏůɤ Űɤɜ ŭɘəŰɨɤɜ 2ɖɠ ɔŮɜɘɎɠ (Short Message Service ï GSM). 

Ƀɘ ŰŮɢɜɞɚɞɔɑŮɠ Űɖɠ ŬůɨɟɛŬŰɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ ŮˊɖɟŮɎůŰɖəŬɜ Ŭˊɧ Űɘɠ 

əŬɘɜɞŰɞɛɑŮɠ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ɣɖűɘŬəɐɠ ŮˊŮɝŮɟɔŬůɑŬɠ ůɐɛŬŰɞɠ ɧˊɞɡ 

ŮűŬɟɛɧůŰɖəŬɜ ŰŮɢɜɘəɏɠ ɔɘŬ Űɖɜ ŬˊɞŭɞŰɘəɐ ɣɖűɘɞˊɞɑɖůɖ Űɤɜ əɎɗŮ ɛɞɟűɐɠ 

ˊɚɖɟɞűɞɟɘɩɜ (ŮɘəɧɜŬ, ɐɢɞɠ, ɓɑɜŰŮɞ) əŬɘ Űɖɜ ɛŮŰɎŭɞůɖ Űɞɡɠ ɛɏůɤ ŭɘəŰɨɤɜ ɐ 

Űɞɡ ŭɘŬŭɘəŰɨɞɡ. ɆŰɞ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŭɘŬɛɞɟűɩɗɖəŮ, ɧˊɞɡ ŬɡɝɐɗɖəŬɜ 

ɟŬɔŭŬɑŬ ɞɘ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ ŬˊɞŭɞŰɘəɐ ŬˊɞůŰɞɚɐ əŬɘ ɚɐɣɖ ɣɖűɘɞˊɞɘɖɛɏɜɤɜ 

ŭŮŭɞɛɏɜɤɜ,  ŰŬ 2G ŭɑəŰɡŬ ɐŰŬɜ ŬŭɨɜŬŰɞ ɜŬ ŬɜŰŬˊɞəɟɘɗɞɨɜ. ȾŬŰɎ ůɡɜɏˊŮɘŬ 

ŬɜŬɕɖŰɐɗɖəŬɜ Űɟɧˊɞɘ ɔɘŬ ɜŬ ɘəŬɜɞˊɞɘɖɗɞɨɜ ɞɘ ŬɡɝŬɜɧɛŮɜŮɠ ŬˊŬɘŰɐůŮɘɠ. 

ɄɟɞɏəɡɣŮ Űɞ ŬůɨɟɛŬŰɞ ŭɑəŰɡɞ General Packet Radio System Űɞ ɞˊɞɑɞ 

ɢŬɟŬəŰɖɟɘůŰɘəɏ  ɤɠ Űɞ ŮɜŭɘɎɛŮůɞ ůŰɎŭɘɞ Ŭˊɧ Űɞ 2G ůŰɞ 3G. ɉɟɖůɘɛɞˊɞɘŮɑ ůŰɞ 

əŬŰɩŰŮɟɞ ŮˊɑˊŮŭɞ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ Űɞɡ GSM (əŬɜɎɚɘŬ Ůɨɟɞɡɠ ůɡɢɜɞŰɐŰɤɜ 

200kHz ůŮ 8 timeslots). ȼ əŬɘɜɞŰɞɛɑŬ Űɞɡ ŭɘəŰɨɞɡ ŬɡŰɞɨ ŬˊɞŰɏɚŮůŮ ɖ  

ŭɡɜŬŰɧŰɖŰŬ ˊɞɡ ˊŬɟŮɑɢŮ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡ ɜŬ Ůˊɘəɞɘɜɤɜɞɨɜ Ŭˊɧ ŰŬ ɑŭɘŬ 

əɡəɚɩɛŬŰŬ, Ŭűɞɨ ŬɡŰɎ ŭŮůɛŮɨɞɜŰŬɘ ɛɧɜɞ ɧŰŬɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮŰŬűɞɟɎ 

ŭŮŭɞɛɏɜɤɜ. Ⱥˊɑůɖɠ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŭɏůɛŮɡůɖ ˊɞɚɚɩɜ ɢɟɞɜɞɗɡɟɑŭɤɜ ɔɘŬ ɛɑŬ 

ŮˊɘəɞɘɜɤɜɑŬ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ ɛŮɔŬɚɨŰŮɟɖɠ ŰŬɢɨŰɖŰŬɠ ɛŮŰŬűɞɟɎɠ ŭŮŭɞɛɏɜɤɜ. 

ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ əŬŰɏůŰɖ ŭɡɜŬŰɐ ɖ ɛŮŰɎŭɞůɖ ŭŮŭɞɛɏɜɤɜ ɛŮ ŰŬɢɨŰɖŰŮɠ 

171,2kbps.  

Ƀɘ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ ɛŮɔŬɚɨŰŮɟŮɠ ŰŬɢɨŰɖŰŮɠ ɛŮŰɎŭɞůɖɠ ŭŮŭɞɛɏɜɤɜ ŮɑɢŬɜ 

ɤɠ ůɡɜɏˊŮɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ ŭɘəŰɨɤɜ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ ŰɟɑŰɖɠ ɔŮɜɘɎɠ 

(3G). ȼ ɏɟŮɡɜŬ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡɠ ŮɜŰɞˊɑɕŮŰŬɘ Űɞ 1995 əŬɘ əɞɟɡűɩɗɖəŮ ɛŮ 

Űɖɜ ˊŬɟɞɡůɑŬůɖ Űɞɡ IMT-2000 ůŰɞ ɞˊɞɑɞ ɡɘɞɗŮŰɖɗɐəŬɜ Űɖɜ CDMA ŰŮɢɜɘəɏɠ 

ɔɘŬ ˊɟɧůɓŬůɖ ůŰɞ əɞɘɜɧ ɛɏůɞ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Ůɨɟɞɠ ůɡɢɜɞŰɐŰɤɜ 2GHz əŬɘ 

ŮˊɘŰŮɨɢɗɖəŬɜ ŰŬɢɨŰɖŰŮɠ Űɖɠ ŰɎɝɖɠ ɛɏɢɟɘ əŬɘ 2 Mbps. ɀŮ ŰŬ ŭɑəŰɡŬ ŬɡŰɎ 

əŬŰɏůŰɖ ŮűɘəŰɐ ɖ ɛŮŰɎŭɞůɖ əɎɗŮ ɛɞɟűɐɠ ɣɖűɘŬəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ŬˊɞŭɞŰɘəɎ 

ŬɜɞɑɔɞɜŰŬɠ Űɞ Ůɨɟɞɠ Űɤɜ ŮűŬɟɛɞɔɩɜ ˊɞɡ ɡˊɐɟɢŮ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ 

ɚŮɘŰɞɡɟɔɐůɞɡɜ ůŮ űɞɟɖŰɏɠ ůɡůəŮɡɏɠ əŬɘ ůɡůəŮɡɏɠ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ. 
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Ⱥɝɏɚɘɝɖ Űɤɜ ŭɘəŰɨɤɜ 3G ŬˊɞŰŮɚɞɨɜ ŰŬ 4G ŭɑəŰɡŬ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ. 

ɇɞ  2008 ˊɟɞŭɘŬɔɟɎűɖəŬɜ ɞɘ ˊɟɞɦˊɞɗɏůŮɘɠ ɔɘŬ ŰŬ ŭɑəŰɡŬ ŬɡŰɎ Ŭˊɧ Űɖɜ ITU 

ɛŮ ůəɞˊɧ Űɖɜ Ůɜɞˊɞɑɖůɖ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ˊɟɞŭɘŬɔɟŬűɩɜ əŬɘ ŭɡɜŬŰɞŰɐŰɤɜ 

ŬůɡɟɛɎŰɤɜ ŰŮɢɜɞɚɞɔɘɩɜ, Űɖɜ ˊɞɘɞŰɘəɐ ŮˊɘəɞɘɜɤɜɑŬ əŬɘ Űɖɜ ˊŬɟɞɢɐ 

ˊɟɞůɤˊɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ. Ƀɘ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ ŭɘɏˊɞɡɜ Űɖɜ ɢɟɐůɖ 

ɡˊɖɟŮůɘɩɜ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ ůŮ ŭɘŬűɞɟŮŰɘəɎ əŬɘ ŬɜɞɛɞɘɞɔŮɜɐ 

ŭɑəŰɡŬ ɛɏůɤ ɛɑŬɠ ůɡůəŮɡɐɠ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ. Ƀɘ ŰŬɢɨŰɖŰŮɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ɡˊɞůŰɖɟɘɢɗɞɨɜ ůŮ 4G ŭɑəŰɡŬ ɛˊɞɟŮɑ ɜŬ űŰɎɜɞɡɜ əŬɘ Űɞ 1Gbps. ɆŰɖɟɑɕŮŰŬɘ ůŰɞ 

ˊɟɤŰɧəɞɚɚɞ IP əŬɗɩɠ əŬɘ ůŰɘɠ ŰŮɢɜɞɚɞɔɑŮɠ WiMAX əŬɘ LTE ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ 

ŮˊɘəɞɘɜɤɜɑŬ əŬɘ Ŭˊɧ ɛŮɔɎɚŮɠ ŬˊɞůŰɎůŮɘɠ Ŭˊɧ ŰŬ ůɖɛŮɑŬ ˊɟɧůɓŬůɖɠ ůŰɞ 

ŭɘŬŭɑəŰɡɞ (Harada & Prasad, 2002).  

ɆŰɖɜ ˊŬɟŬəɎŰɤ ŮɘəɧɜŬ űŬɑɜŮŰŬɘ ůɢɖɛŬŰɘəɎ ɖ Ůɝɏɚɘɝɖ Űɤɜ ŭɘəŰɨɤɜ 

əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ Ŭˊɧ ŰŬ ŭɑəŰɡŬ 1ɖɠ ɔŮɜɘɎɠ ˊɟɞɠ ŰŬ ŭɑəŰɡŬ 4ɖɠ ɔŮɜɘɎɠ. 

 

ȺɘəɧɜŬ 2: Ⱥɝɏɚɘɝɖ Űɤɜ ŭɘəŰɨɤɜ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ (ˊɖɔɐ: https://blog.chinavasion.com/wp-
content/uploads/2013/12/wireless_technology.png) 
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ȼ Ůɝɏɚɘɝɖ Űɤɜ ɏɝɡˊɜɤɜ ůɡůəŮɡɩɜ 

 

ȼ Ůɝɏɚɘɝɖ Űɤɜ ŬůɡɟɛɎŰɤɜ ŭɘəŰɨɤɜ ŮˊɖɟɏŬɕŮ əŬɘ Űɖɜ Ůɝɏɚɘɝɖ Űɤɜ 

ůɡůəŮɡɩɜ ˊɟɧůɓŬůɖɠ əŬɘ ɢɟɐůɖɠ ŬɡŰɩɜ. Ƀɘ əŬŰŬůəŮɡŬůŰɏɠ əɎɗŮ űɞɟɎ 

ɢɟŮɘŬɕɧŰŬɜ ɜŬ ˊɟɞůŬɟɛɧɕɞɡɜ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɤɜ 

ůɡůəŮɡɩɜ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ ůŰɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ əŬɘ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɤɜ 

ŭɘəŰɨɤɜ. Ɉˊɧ Űɖɜ ɏɜɜɞɘŬ ŬɡŰɐ, ɞɘ ɏɝɡˊɜŮɠ ůɡůəŮɡɏɠ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ, 

(Smartphones), ŬˊɞŰŮɚɞɨɜ ɛɑŬ ůɡɜɏˊŮɘŬ Űɖɠ Ůɝɏɚɘɝɖɠ Űɤɜ ŭɘəŰɨɤɜ ŬɡŰɩɜ.  

ȼ ˊɟɩŰɖ əɚɐůɖ Ŭˊɧ əɘɜɖŰɧ Űɖɚɏűɤɜɞ ɏɔɘɜŮ ůŰɘɠ 3 ȷˊɟɘɚɑɞɡ Űɞɡ 1973 

Ŭˊɧ Űɞɜ ɀɎɟŰɘɜ ȾɞɨˊŮɟ Űɖɠ Motorola. ɇɞ Űɖɚɏűɤɜɞ ŬɡŰɧ ŮɑɢŮ ɛɐəɞɠ 25cm əŬɘ 

ɓɎɟɞɠ 900 ɔɟŬɛɛɎɟɘŬ (MotorolaDynaTAC) (Smith, 2013). 

 

ȺɘəɧɜŬ 3: Ƀ Martin Cooper ɛŮ Űɞ ˊɟɩŰɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ. 

 

ȼ ˊɟɧůɓŬůɖ ůŰŬ ŭɑəŰɡŬ 1G ɔɘɜɧŰŬɜ ɛŮ ɞɔəɩŭɖ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ. 

ɉŬɟŬəŰɖɟɘůŰɘəɧ ŮɑɜŬɘ ɧŰɘ ŰŬ ˊɟɩŰŬ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ ɔɘŬ 1G ŭɑəŰɡŬ ŮɑɢŬɜ 

ɛˊŬŰŬɟɑŬ ˊɞɡ ŭɘŬɟəɞɨůŮ ɛɧɚɘɠ ɛɘůɐ ɩɟŬ ɞɛɘɚɑŬɠ Ůɜɩ ɢɟŮɘŬɕɧŰŬɜ 10 ɩɟŮɠ ɔɘŬ 

ɜŬ űɞɟŰɑůŮɘ. ɋůŰɧůɞ ɐŰŬɜ Űɧůɞ əŬɘɜɞŰɧɛŬ ɔɘŬ Űɖɜ Ůˊɞɢɐ Űɞɡɠ ˊɞɡ ɞɘ 

ˊŬɟŬɔɔŮɚɑŮɠ ɔɘŬ ŬɡŰɎ ɐŰŬɜ ɢɘɚɘɎŭŮɠ əŬɘ ɞ ɢɟɧɜɞɠ ŬɜŬɛɞɜɐɠ ɔɘŬ Űɖɜ ˊɟɞɛɐɗŮɘŬ 

Űɞɡɠ Ŭˊɧ Űɞ əŬŰŬɜŬɚɤŰɘəɧ əɞɘɜɧ ɛŮɔɎɚɞɠ.  

ɇŬ 2G ŭɑəŰɡŬ ŬɜɎɔəŬůŬɜ Űɞɡɠ əŬŰŬůəŮɡŬůŰɏɠ ɜŬ ˊɟɞůŬɟɛɧůɞɡɜ Űɘɠ 

ůɡůəŮɡɏɠ ůŰɖɜ ɚɐɣɖ əŬɘ ɛŮŰɎŭɞůɖ ɣɖűɘŬəɩɜ ůɖɛɎŰɤɜ. ȼ ŰŮɢɜɞɚɞɔɑŬ Űɞɡ 

SMS Ůˊɘˊɚɏɞɜ Űɞɡɠ ŬɜɎɔəŬůŮ ɜŬ ˊɟɞɓɚɏɣɞɡɜ ɞɗɧɜŮɠ ɡɔɟɩɜ əɟɡůŰɎɚɚɤɜ ɔɘŬ 
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Űɖɜ ŮɔɔɟŬűɐ əŬɘ ŬɜɎɔɜɤůɖ Űɤɜ ɛɖɜɡɛɎŰɤɜ. ũɘŬ Űɞɜ ɑŭɘɞ ɚɧɔɞ ɏˊɟŮˊŮ ɜŬ 

ˊɟɞůŬɟɛɞůŰŮɑ əŬɘ ɖ əɞɜůɧɚŬ ˊɚɖəŰɟɞɚɧɔɖůɖɠ Űɤɜ Ŭɟɘɗɛɩɜ əɚɐůɖɠ ɩůŰŮ ɞ 

ɢɟɐůŰɖɠ ɜŬ ŮɑɜŬɘ ɘəŬɜɧɠ ɜŬ ůɡɜɗɏŰŮɘ ɛɖɜɨɛŬŰŬ əŮɘɛɏɜɞɡ. ɇɞ ɛɏɔŮɗɞɠ Űɤɜ 

ůɡůəŮɡɩɜ ˊŮɟɘɞɟɑůŰɖəŮ ŬɟəŮŰɎ ůŮ ůɢɏůɖ ɛŮ ŬɡŰɏɠ ɔɘŬ ɢɟɐůɖ ůŮ 1G ŭɑəŰɡŬ. 

ȳˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ ůŰŬ ŭɑəŰɡŬ 3G ɡˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ 

ŬɜŰŬɚɚŬɔɐɠ ɣɖűɘŬəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ɞˊɞɘŬůŭɐˊɞŰŮ ɛɞɟűɐɠ. ȾŬŰɎ ůɡɜɏˊŮɘŬ ɞɘ 

əŬŰŬůəŮɡŬůŰɏɠ ɢɟŮɘɎůŰɖəŮ ɜŬ ˊɟɞůŬɟɛɧůɞɡɜ  Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɤɜ əɘɜɖŰɩɜ 

ůɡůəŮɡɩɜ ɛŮ ŰɏŰɞɘɞɜ Űɟɧˊɞ ˊɞɡ ɜŬ ɏɢɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ŬˊɞɗɐəŮɡůɖɠ, 

ɛŮŰɎŭɞůɖɠ əŬɘ ɚɐɣɖɠ ŬɟɢŮɑɤɜ. ȼ ɕɐŰɖůɖ əŬɘ ɞ ŬɜŰŬɔɤɜɘůɛɧɠ ɩɗɖůŮ Űɘɠ 

ŮŰŬɘɟŮɑŮɠ ˊŬɟŬɔɤɔɐɠ ɜŬ ŮɛˊɚɞɡŰɑůɞɡɜ Űɘɠ ůɡůəŮɡɏɠ ɛŮ Ůˊɘˊɚɏɞɜ ŭɡɜŬŰɧŰɖŰŮɠ 

ɧˊɤɠ ɚɐɣɖ űɤŰɞɔɟŬűɘɩɜ əŬɘ ɓɑɜŰŮɞ, ɖɢɞɔɟɎűɖůɖ, ŬɜŬˊŬɟŬɔɤɔɐ ɐɢɤɜ, 

ŮɜůɤɛɎŰɤůɖ ɟŬŭɘɞűɤɜɘəɩɜ ŭŮəŰɩɜ, ůɡɜŭŮůɘɛɧŰɖŰŬ ɓŬůɘůɛɏɜɖ ůŮ 

ŮɜŬɚɚŬəŰɘəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ ŬůɨɟɛŬŰɖɠ ŭɘəŰɨɤůɖɠ ə.Ŭ. Ƀɘ ůɡůəŮɡɏɠ ɏɔɘɜŬɜ 

ŮɚəɡůŰɘəɏɠ ůŰɖɜ ɢɟɐůɖ ɔɘŬ Űɞɡɠ əŬŰŬɜŬɚɤŰɏɠ əŬɘ ɞɘ Ůˊɘˊɚɏɞɜ ŭɡɜŬŰɧŰɖŰŮɠ 

Űɞɡɠ Űɞɡ ɩɗɖůŬɜ ůŰɖɜ ɢɟɐůɖ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ɔɘŬ ůəɞˊɞɨɠ ŮəŰɧɠ Űɖɠ 

ŰɖɚŮűɤɜɘəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ. ȼ ŭɡɜŬŰɧŰɖŰŬ Űɞɡɠ Ůˊɑůɖɠ ɜŬ ůɡɜŭɏɞɜŰŬɘ ůŰɞ 

ŭɘŬŭɑəŰɡɞ ɐŰŬɜ ŮəŮɑɜɖ ˊɞɡ ŬɨɝɖůŮ ɟŬɔŭŬɑŬ Űɖɜ ɕɐŰɖůɖ ɔɘŬ ůɡůəŮɡɏɠ əɘɜɖŰɐɠ 

ŰɖɚŮűɤɜɑŬɠ əŬɘ ŬɜŬɓɎɗɛɘůŮ Űɞɜ ŬɜŰŬɔɤɜɘůɛɧ.  ȼ ůɨɜŭŮůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ 

əŬŰɏůŰɖůŮ Űɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ ŮɟɔŬɚŮɑɞ ɔɘŬ ŭɘŮəˊŮɟŬɑɤůɖ ŮˊŬɔɔŮɚɛŬŰɘəɩɜ, 

ɞɘəɞɜɞɛɘəɩɜ əŬɘ ɣɡɢŬɔɤɔɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. ɇɞ ˊŬɟŬəɎŰɤ ɔɟɎűɖɛŬ 

əŬŰŬŭŮɘəɜɨŮɘ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɧŰɘ ɞɘ ůɡůəŮɡɏɠ ˊɚɏɞɜ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ˊɞɚɨ 

ˊŮɟɘůůɧŰŮɟɞ ɔɘŬ ůəɞˊɞɨɠ ˊɏɟŬ Ŭˊɧ ŰɖɚŮűɤɜɐɛŬŰŬ. 

 

ȺɘəɧɜŬ 4: Ɇəɞˊɧɠ ɢɟɐůɖɠ smartphones (ˊɖɔɐ: http://www.telegraph.co.uk/technology/mobile-
phones/9365085/Smartphones-hardly-used-for-calls.html) 
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ɆŰɞɡɠ Űɟɧˊɞɡɠ ŮˊɘəɞɘɜɤɜɑŬɠ ɛɏůɤ ŬɡŰɞɨ ˊɟɞůŰɏɗɖəŮ əŬɘ ɖ ŬɜŰŬɚɚŬɔɐ 

ɛɖɜɡɛɎŰɤɜ ɖɚŮəŰɟɞɜɘəɩɜ ɛɖɜɡɛɎŰɤɜ ŬɚɚɎ əŬɘ ɖ ɢɟɐůɖ ŭɘŬŭɘəŰɡŬəɩɜ. ɇɞ 

əɧůŰɞɠ ŬˊɧəŰɖůɖɠ Űɤɜ ůɡůəŮɡɩɜ ŬɡŰɩɜ (ɛɏůɤɜ ŭɡɜŬŰɞŰɐŰɤɜ) ŮɑɜŬɘ ůɢŮŰɘəɎ 

ɢŬɛɖɚɧ Ůɜɩ əŬɘ Űɞ ɛɏɔŮɗɞɠ Űɞɡɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŬɟəŮŰɎ ɛɘəɟɧŰŮɟɞ Ŭˊɧ ŬɡŰɧ 

Űɤɜ 2G ůɡůəŮɡɩɜ. ȼ ˊŬɟŬˊɎɜɤ ˊŮɟɘɔɟŬűɐ ŮɝɖɔŮɑ Űɖɜ ŭɘŮɘůŭɡŰɘəɧŰɖŰŬ Űɞɡɠ 

ůŰɖɜ ŬɔɞɟɎ əŬɗɩɠ ɖ ůɡɜŰɟɘˊŰɘəɐ ˊɚŮɘɞɣɖűɑŬ Űɤɜ Ŭɜɗɟɩˊɤɜ ˊŬɔəɞůɛɑɤɠ 

əŬŰɏɢŮɘ smartphone. ɆŰɞ ˊŬɟŬəɎŰɤ ɔɟɎűɖɛŬ ŬˊɞŰɡˊɩɜɞɜŰŬɘ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɏɟŮɡɜŬɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ ɢɟɐůɖ smartphones ŰŬ ɏŰɖ 2012 əŬɘ 

2013.  

 

ȺɘəɧɜŬ 5: ɉɟɐůɖ smartphones (ˊɖɔɐ: http://www.rjionline.org/research/rji-mobile-media-
project/2013-q1-research-report-3) 

  

ɇŬ ɢɟɧɜɘŬ ˊɞɡ ŮˊɘəɟɎŰɖůŬɜ ŰŬ 3G ŭɑəŰɡŬ ŬɡɝɐɗɖəŬɜ ɞɘ ˊɤɚɐůŮɘɠ 

əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ ˊɞɡ ˊɚɏɞɜ ï ɚɧɔɤ Űɤɜ ˊɞɚɚŬˊɚɩɜ ɢɟɐůŮɤɜ Űɞɡɠ ï 

ɛŮŰŬɚɚɎɢŰɖəŬɜ ůŮ smartphones. ȼ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŭɡɜŬŰɞŰɐŰɤɜ Űɤɜ 

smartphones ŭɖɛɘɞɨɟɔɖůŮ Űɖɜ ŬɜɎɔəɖ ŬɜɎˊŰɡɝɖɠ ɚŮɘŰɞɡɟɔɘəɩɜ ůɡůŰɖɛɎŰɤɜ 

ɔɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ. ȷɡŰɎ ŬɜŬˊŰɨɢɗɖəŬɜ ŬɟɢɘəɎ ɔɘŬ Űɖɜ 

ɡˊɞůŰɐɟɘɝɖ ůɡɔəŮəɟɘɛɏɜɤɜ ůɡůəŮɡɩɜ Űɞ əŬɗɏɜŬ ŬɚɚɎ ŭɘŬɛɞɟűɩɜŮŰŬɘ ɛɑŬ 

ŰɎůɖ ŮˊɘəɟɎŰɖůɖɠ əɎˊɞɘɞɜ Ŭˊɧ ŬɡŰɎ ɩůŰŮ ɜŬ ŬˊɞŰŮɚɏůɞɡɜ əŬɗɞɚɘəɏɠ 

ˊɟɧŰɡˊŮɠ ɚɨůŮɘɠ.  

ȾŬɗɩɠ ɖ ŬɜɎˊŰɡɝɖ Űɤɜ ŭɘəŰɨɤɜ 4G ŮɑɜŬɘ ŬəɧɛŬ ůŰɞ ůŰɎŭɘɞ Űɖɠ 

Ůɝɏɚɘɝɖɠ, ŬɚɚɎ əŬɘ Űɞ ɧŰɘ ɖ ŰŮɢɜɞɚɞɔɑŬ 3G ɘəŬɜɞˊɞɘŮɑ ˊɚɐɟɤɠ Űɘɠ ɓŬůɘəɏɠ 
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ŬˊŬɘŰɐůŮɘɠ ɢɟɐůɖɠ Űɤɜ smartphones, ŭŮɜ ɏɢŮɘ ůɖɛŮɘɤɗŮɑ ŬəɧɛŬ ɏəɟɖɝɖ ůŰɖɜ 

ˊŬɟŬɔɤɔɐ əŬɘ ŭɘɎɗŮůɖ ůɡůəŮɡɩɜ ɔɘŬ ŭɑəŰɡŬ 4G. ɆŮ ŬɡŰɧ ůɡɜŰŮɚŮɑ əŬɘ Űɞ 

ɡɣɖɚɧ ɛɏůɞ ɞɘəɞɜɞɛɘəɧ əɧůŰɞɠ ŬˊɧəŰɖůɖɠ Űɞɡɠ. ɉŬɟŬəŰɖɟɘůŰɘəɧ Űɤɜ 

ůɡůəŮɡɩɜ ŬɡŰɩɜ ŮɑɜŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Űɞɡɠ ɜŬ ůɡɜŭɏɞɜŰŬɘ ůŮ ŭɑəŰɡŬ WiMAX əŬɘ 

ɜŬ Űɟɏɢɞɡɜ ŮűŬɟɛɞɔɏɠ ˊɞɡ ŬˊŬɘŰɞɨɜ ɡɣɖɚɏɠ ŰŬɢɨŰɖŰŮɠ ɛŮŰɎŭɞůɖɠ. 

ȼ Ůɝɏɚɘɝɖ Űɖɠ ɛɞɟűɐɠ Űɤɜ ůɡůəŮɡɩɜ Ŭˊɧ Űɞ 1G ůŰɞ 4G űŬɑɜŮŰŬɘ ůŰɖɜ 

ˊŬɟŬəɎŰɤ ŮɘəɧɜŬ 

 

 

ȺɘəɧɜŬ 6: Ⱥɝɏɚɘɝɖ Űɤɜ ůɡůəŮɡɩɜ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ (ˊɖɔɐ: https://www.viracure.com/en/it-
category/from-1g-to-5g/) 
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ȾŮűɎɚŬɘɞ 2: ȿŮɘŰɞɡɟɔɘəɎ ɆɡůŰɐɛŬŰŬ 

 

Ⱥˊɘůəɧˊɖůɖ ȿŮɘŰɞɡɟɔɘəɩɜ ɆɡůŰɖɛɎŰɤɜ 

 

BlackBerry 

 

To ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ŬɡŰɧ ŬɜŬˊŰɨɢɗɖəŮ ɔɘŬ ɢɟɐůɖ ůŮ ůɡůəŮɡɏɠ 

əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ BlackBerry əŬɘ ɡɚɞˊɞɘɐɗɖəŮ Ŭˊɧ Űɖɜ ŮŰŬɘɟŮɑŬ Research In 

Motion (RIM). ɉŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ŮɑɜŬɘ ɖ ŮɡɢɟɖůŰɑŬ Űɞɡ ůŰɖɜ ŭɘŬɢŮɑɟɘůɖ Űɞɡ 

ɖɚŮəŰɟɞɜɘəɞɨ ŰŬɢɡŭɟɞɛŮɑɞɡ əŬɘ Űɤɜ ɎɛŮůɤɜ ɛɖɜɡɛɎŰɤɜ, ɖ ŬˊɞŭɞŰɘəɐ ɚɐɣɖ 

əŬɘ ŬɜŬˊŬɟŬɔɤɔɐ ˊɞɚɡɛɏůɤɜ əŬɘ ɖ Ůɨəɞɚɖ ŮɝŬŰɞɛɑəŮɡůɖ ůɡůəŮɡɩɜ əŬɘ  

ŮűŬɟɛɞɔɩɜ Űɞɡɠ. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ůŮ ŮŰŬɘɟɘəɏɠ ŮűŬɟɛɞɔɏɠ, əŬɗɩɠ ɖ 

ůɢŮŭɑŬůɖ Űɞɡ ˊɟɞůŬɜŬŰɞɚɑůŰɖəŮ Ŭəɟɘɓɩɠ ůŮ ŬɡŰɏɠ. ɀŮɘɞɜɏəŰɖɛŬ ŬˊɞŰŮɚŮɑ Űɞ 

ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ BlackBerry ůɡůəŮɡɏɠ ŭŮɜ ɡˊɞůŰɖɟɑɕɞɡɜ ŬɜŬɓɎɗɛɘůɖ Űɞɡ 

ɚɞɔɘůɛɘəɞɨ Űɞɡɠ. ȿɧɔɤ Űɞɡ ɧŰɘ ŭŮɜ ŮɑɜŬɘ opensource ŭŮɜ ˊɟɞůŮɚəɨŮɘ Űɞ 

ŮɜŭɘŬűɏɟɞɜ Űɤɜ ˊɟɞɔɟŬɛɛŬŰɘůŰɩɜ ɜŬ Ŭůɢɞɚɖɗɞɨɜ ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ 

ŮűŬɟɛɞɔɩɜ ɔɘŬ ŬɡŰɧ. 

ȳůɞɜ ŬűɞɟɎ Űɖɜ ŮɛűɎɜɘůɖ Űɤɜ ŭɘŮˊŬűɩɜ, ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɡɣɖɚɐ 

ŬɘůɗɖŰɘəɐ, ɞɛŬŭɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŮ əŬɟŰɏɚŮɠ, ŭɘŮɡəɧɚɡɜůɖ ɢŮɘɟɘůɛɞɨ 

Űɤɜ ˊɞɚɡɛɏůɤɜ ɛŮ ˊɟɞůŬɟɛɞɔɐ Űɤɜ ŮɚŮɔəŰɖɟɑɤɜ Űɤɜ ůɢŮŰɘəɩɜ ŮűŬɟɛɞɔɩɜ 

ɜŬ ˊɟɞůŮɔɔɑɕɞɜŰŬɘ ɛɧɜɞ ɛŮ Űɞɜ ŬɜŰɑɢŮɘɟŬ. ȹɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɔɘŬ ˊɚɞɐɔɖůɖ 

ůŰɘɠ ˊɚɖɟɞűɞɟɑŮɠ ɛŮ kinetic scrolling əŬɘ rubberbanding, Ůɡɟɨ multitouch ɛŮ 

pinch ůŮ zoom. ɇŬ ŮɘəɞɜɑŭɘŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɔɘŬ Űɞ ɖɚŮəŰɟɞɜɘəɧ ŰŬɢɡŭɟɞɛŮɑɞ 

ŮɑɜŬɘ ŮɡŭɘɎəɟɘŰŬ. ȼ Ŭɟɢɘəɐ ɞɗɧɜɖ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɞɟɔŬɜɤɛɏɜɖ ůŮ ˊɞɚɚŬˊɚɏɠ 

ůŮɚɑŭŮɠ əŬɘ əɎɗŮ ůŮɚɑŭŬ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ɎɚɚŮɠ ůŮɚɑŭŮɠ. ȸɟɑůəŮŰŬɘ ůŮ 

ɡɣɖɚɐ ɗɏůɖ ůŰɘɠ ˊɟɞŰɘɛɐůŮɘɠ Űɤɜ ɢɟɖůŰɩɜ ůŰɖɜ ȼɄȷ ɛŮ ˊɞɚɨ ɧɛɤɠ 

ŮɝŬůɗŮɜɖɛɏɜɖ ŭɡɜŬɛɘəɐ. 

ȷɟɢɘəɎ ŬɜŬˊŰɨɢɗɖəŮ ůŮ ɔɚɩůůŬ C++ ŬɚɚɎ ůŰɖɜ ůɡɜɏɢŮɘŬ ɞɘ ŮˊɧɛŮɜŮɠ 

ŮəŭɧůŮɘɠ ŬɜŬˊŰɨɢɗɖəŬɜ ůŮ Java. ɀˊɞɟŮɑ əŬɘ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ˊɞɚɚŬˊɚɏɠ 

ŭɘŮɟɔŬůɑŮɠ ŰŬɡŰɧɢɟɞɜŬ. ɉɟɖůɘɛɞˊɞɘŮɑ Ůɘŭɘəɏɠ ůɡůəŮɡɏɠ Ůɘůɧŭɞɡ ɧˊɤɠ scroll 

wheel, trackball, trackpad ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ŮɜůɤɛŬŰɤɛɏɜŬ ůŰɘɠ BlackBerry 

ůɡůəŮɡɏɠ. Ƀ ůɡɔɢɟɞɜɘůɛɧɠ Űɤɜ ɖɛŮɟɞɚɞɔɑɞɡ, ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, ŮˊŬűɩɜ 

ŮˊɘəɞɘɜɤɜɑŬɠ, ŬɚɚɖɚɞɔɟŬűɑŬɠ əŬɘ ůɖɛŮɘɩůŮɤɜ ŭɘŬŰɑɗŮŰŬɘ Ŭˊɧ Űɞɜ BlackBerry 
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Enterprise Server (BES) ˊɞɡ ŮɑɜŬɘ ɏɜŬ ˊŬəɏŰɞ ɚɞɔɘůɛɘəɞɨ ɔɘŬ Űɖɜ ůɡɜŮɟɔŬůɑŬ 

ɛŮ ŰŬ ˊɟɞɔɟɎɛɛŬŰŬ ŬɜŰŬɚɚŬɔɐɠ ɛɖɜɡɛɎŰɤɜ əŬɘ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ ŭɑəŰɡŬ 

ɞɟɔŬɜɘůɛɩɜ əŬɗɩɠ Ůˊɑůɖɠ ŮɚɏɔɢŮɘ Űɖɜ ŭɟɞɛɞɚɧɔɖůɖ Űɤɜ ɛɖɜɡɛɎŰɤɜ əŬɘ Űɞɜ 

ůɡɔɢɟɞɜɘůɛɧ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ɛŮŰŬɝɨ servers, ůŰŬɗɛɩɜ ŮɟɔŬůɑŬɠ əŬɘ 

ŬůɡɟɛɎŰɤɜ ůɡůəŮɡɩɜ. ɀŮ Űɞ BES ɡɚɞˊɞɘŮɑŰŬɘ ɖ əŮɜŰɟɘəɞˊɞɑɖůɖ Űɖɠ 

ŭɘŬɢŮɑɟɘůɖɠ əŬɘ Űɞɡ Ůɚɏɔɢɞɡ ɚŮɘŰɞɡɟɔɘɩɜ ůŮ ɏɜŬɜ ɞɟɔŬɜɘůɛɧ. Ƀɘ ɡˊɖɟŮůɑŮɠ 

ˊɞɡ ˊŬɟɏɢŮɘ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɞɜ ɏɚŮɔɢɞ Űɞɡ mailbox, ˊɟɞůŬɟɛɞɔɐ űɑɚŰɟɤɜ 

ůŰŬ ɛɖɜɨɛŬŰŬ Űɤɜ ɢɟɖůŰɩɜ, (Ŭˊɧ)ůɡɛˊɑŮůɖ əŬɘ (Ŭˊɧ)əɟɡˊŰɞɔɟɎűɖůɖ 

ɛɖɜɡɛɎŰɤɜ. ȰɜŬ Ɏɚɚɞ ˊŬəɏŰɞ ɚɞɔɘůɛɘəɞɨ, Űɞ BlackBerry Internet Service 

(BIS) ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ˊɟɧůɓŬůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ŬɚɚɎ əŬɘ Űɖɜ ɢɟɐůɖ 

Űɤɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ŰŬ ˊɟɤŰɧəɞɚɚŬ POP3, IMAP əŬɘ 

OWA. ɇɞ BIS ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɞɜ ůɡɔɢɟɞɜɘůɛɧ ɛŮ Űɘɠ ŮˊŬűɏɠ, Űɞ 

ɖɛŮɟɞɚɧɔɘɞ əŬɘ Űɖɜ ůɨɜŭŮůɖ Űɖɠ ůɡůəŮɡɐɠ ůŮ ɚɞɔŬɟɘŬůɛɞɨɠ web based email 

ɚɞɔŬɟɘŬůɛɩɜ.  

ɇɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ˊŬɟɏɢŮɘ Application Programming Interface 

(API) ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ. Ƀɘ əɚɎůŮɘɠ Űɞɡ ˊŬɟɏɢɞɡɜ ˊɟɧůɓŬůɖ ůŮ 

ɚŮɘŰɞɡɟɔɘəɏɠ ɛɞɜɎŭŮɠ ɔɘŬ Űɖɜ ůɡɜŮɟɔŬůɑŬ ɛŮ ɎɚɚŮɠ ŮűŬɟɛɞɔɏɠ, 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ əŬɘ Űɤɜ ŮɜůɤɛŬŰɤɛɏɜɤɜ BlackBerry ŮűŬɟɛɞɔɩɜ. 

ȹɘŬŰɑɗŮɜŰŬɘ Ůˊɑůɖɠ ɘůɢɡɟɎ ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ ɧˊɤɠ GUI 

Builder for Blackberry Java Plug-in for Eclipse.   

 

iOS 
 

 ɇɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ iOS ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞ ɔɘŬ ůɡůəŮɡɏɠ Űɖɠ Apple. 

ȷɟɢɘəɎ ŬɜŬˊŰɨɢɗɖəŮ ɛɧɜɞ ɔɘŬ Űɞ iPhone ŬɚɚɎ ůŰɖɜ ůɡɜɏɢŮɘŬ ŮˊŮəŰɎɗɖəŮ əŬɘ 

ůŰɖɜ ɡˊɞůŰɐɟɘɝɖ iPod Touch əŬɘ iPad. ȸŬůɑɕŮŰŬɘ ůŰɞ MacOSX əŬɘ 

ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞ ɡɚɘəɧ Űɖɠ ůɡůəŮɡɐɠ. ȹɘŬɗɏŰŮɘ Űɞ  iOS Software Development 

Kit (SDK) əŬɘ ŰŬ ŮɟɔŬɚŮɑŬ Űɞɡ Xcode (ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ ŮűŬɟɛɞɔɩɜ ɔɘŬ 

ŮűŬɟɛɞɔɏɠ MacOSX) ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ ŮűŬɟɛɞɔɩɜ Ŭˊɧ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ 

ŮűŬɟɛɞɔɩɜ.  ɀŮ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ ŮűŬɟɛɞɔɩɜ ɞɘ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ɛˊɞɟɞɨɜ 

ɜŬ Űɘɠ ŭɞəɘɛɎɕɞɡɜ ůŰɞɜ iPhone Simulator Űɞ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ. 

ɄɟɞɦˊɞɗɏůŮɘɠ ɔɘŬ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ SDK Űɖɠ Apple ŮɑɜŬɘ ɖ ɨˊŬɟɝɖ Intel Mac 

ɛŮ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ MacOSX Leopard ɐ ɜŮɧŰŮɟɞ. Ƀɘ ŮűŬɟɛɞɔɏɠ ɔɘŬ iOS 
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ŭɘŬŰɑɗŮɜŰŬɘ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ Ŭˊɧ Űɞ AppStrore. ȺəŮɑ ɛˊɞɟɞɨɜ əŬɘ ŰɟɑŰɞɘ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ɜŬ ŭɘŬɗɏŰɞɡɜ Űɘɠ ŮűŬɟɛɞɔɏɠ ˊɞɡ ŬɜŬˊŰɨůůɞɡɜ.  

ɇɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Űɞɡ iPhone ůŰɖɟɑɕŮŰŬɘ ůŰɞ UNIX. ɇɞ ɚɞɔɘůɛɘəɧ 

Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ɞɟɔŬɜɤɛɏɜɞ ůŮ ɛɘŬ ůŰɞɑɓŬ ůŰɞ əŬŰɩŰŮɟɞ 

ŮˊɑˊŮŭɞ Űɖɠ ɞˊɞɑŬɠ ɓɟɑůəŮŰŬɘ ɞ ˊɡɟɐɜŬɠ Mach əŬɘ ɞɘ ɞŭɖɔɞɑ Űɞɡ ɡɚɘəɞɨ Űɖɠ 

ůɡůəŮɡɐɠ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ əŬɘ ůŰɞ Ŭɛɏůɤɠ ŬɜɩŰŮɟɞ ŮˊɑˊŮŭɞ 

ŰɞˊɞɗŮŰɞɨɜŰŬɘ ɚŮɘŰɞɡɟɔɑŮɠ ˊɡɟɐɜŬ əŬɘ ŭɘŮˊŬűɏɠ ɔɘŬ ŬɜɎˊŰɡɝɖ ŮɘŭɘəŮɡɛɏɜɤɜ 

ŮűŬɟɛɞɔɩɜ. ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ŭɘŬɟɗɟɩɜŮŰŬɘ ɤɠ Ůɝɐɠ: 

¶ ɇɞ ŮˊɑˊŮŭɞ Űɞɡ hardware Űɖɠ ůɡůəŮɡɐɠ.  

¶ ɇɞ ŮˊɑˊŮŭɞ firmware.   

¶ ɇɞ ŮˊɑˊŮŭɞ Űɞɡ ŮˊŮɝŮɟɔŬůŰɐ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞ ůɨɜɞɚɞ Űɤɜ 

ŮɜŰɞɚɩɜ ARM əŬɘ ɛŮ Űɞɜ ˊɑɜŬəŬ ŭɘŬəɞˊɩɜ (interrupts).  

¶ ɇɞ ŮˊɑˊŮŭɞ iPhone OS ůŰɞ ɞˊɞɑɞ ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɞ 

ˊɡɟɐɜŬɠ, ɞɘ drivers əŬɘ ɞɘ ɡˊɖɟŮůɑŮɠ ˊɞɡ ŬˊɞŰŮɚɞɨɜ Űɞ 

ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ.  

¶ ɇɞ ŮˊɑˊŮŭɞ Objective-C Runtime ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ 

ŭɡɜŬɛɘəɏɠ əŬɘ Űɘɠ ɓŬůɘəɏɠ ɓɘɓɚɘɞɗɐəŮɠ Űɖɠ C.  

¶ ɇɞ ŮˊɑˊŮŭɞ Frameworks/API ɛŮ ŰŬ cocoa touch 2əŬɘ ɞɘ əɚɐůŮɘɠ 

ŬɜɤŰɏɟɤɜ Ůˊɘˊɏŭɤɜ.  

¶ ɇɞ ŮˊɑˊŮŭɞ ŮűŬɟɛɞɔɩɜ (Application) Űɤɜ ŮɔəŬŰŮůŰɖɛɏɜɤɜ 

ŮűŬɟɛɞɔɩɜ.  

ȼ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ Űɞɡ iOS ɔɑɜŮŰŬɘ ůŮ ŰɏůůŮɟŬ ŮˊɑˊŮŭŬ. Ƀɘ 

ɡˊɖɟŮůɑŮɠ Űɤɜ ŬɜɩŰŮɟɤɜ ŮˊɑˊŮŭɤɜ ˊɟɞůŭɑŭɞɡɜ Űɖɜ ŬˊŬɟŬɑŰɖŰɖ 

ŬűŬɘɟŮŰɘəɧŰɖŰŬ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ˊɟɞɔɟŬɛɛɎŰɤɜ ˊɞɡ ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɘɠ 

ɡˊɖɟŮůɑŮɠ Űɤɜ əŬŰɤŰɏɟɤɜ Ůˊɘˊɏŭɤɜ. ɇŬ ŮˊɑˊŮŭŬ ŬɡŰɎ ŮˊɘɔɟŬɛɛŬŰɘəɎ ŮɑɜŬɘ: 

¶ Cocoa Touch: ȺɑɜŬɘ ɔɟŬɛɛɏɜɞ ůŮ Objective-C əŬɘ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ŰŬ 

ůɡɛɓɎɜŰŬ ůŰɖɜ ɞɗɧɜɖ Űɖɠ ůɡůəŮɡɐɠ, ŰŬ ůɡɛɓɎɜŰŬ ŬɚɚŬɔɐ əɚɑůɖɠ Űɖɠ 

ůɡůəŮɡɐɠ (Accelerometer), Űɖɜ ɡˊɞůŰɐɟɘɝɖ əɎɛŮɟŬɠ, Űɖɜ ɗɏůɖ Űɤɜ 

ˊɟɞɓŬɚɚɞɛɏɜɤɜ ůŰɞɘɢŮɑɤɜ əŬɘ Űɘɠ ɟɡɗɛɑůŮɘɠ Űɖɠ ŮűŬɟɛɞɔɐɠ.   

                                                           
2
 ʃˊ˖ˍˈˁˇ˂˂ˇ ʴʽʰ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˂ˇʴʽˋ˃ʽˁˇˏ ʴʽʰ iPod, iPad, iPhoneΦ ɳʽˋʱʴʶʽ ʷ˄ʰ 
ʶˉʽˉ˂ʷˇ˄ ʶˉʾˉʶʵˇ ʰ˒ʰʾˊʶˋʹˌ ˋˍˇ iOSΦ ɳʾ˄ʰʽ ʴˊʰ˃˃ʷ˄ˇ ˋʶ Objective-C ˁ ʰʽ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ˔ˊʺˋʹ ˎ˂ʽˁˇˏ 
ˁʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˉˇˎ ʵʶ˄ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʰ ˋʶ MAC OS X. 
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¶ Media: ɄŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɛŮɗɞŭɞɚɞɔɑŮɠ ŬɜɎˊŰɡɝɖɠ əŬɘ ŮɜůɤɛɎŰɤůɖɠ 

ůŰɞɘɢŮɑɤɜ ˊɞɚɡɛɏůɤɜ əŬɘ ŭɘəŰɡŬəɩɜ ɚŮɘŰɞɡɟɔɘɩɜ.   

¶ Core Services: ɆŰɞ ŮˊɑˊŮŭɞ ŬɡŰɧ ˊŬɟɏɢɞɜŰŬɘ ɡˊɖɟŮůɑŮɠ ůɡůŰɐɛŬŰɞɠ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɘɠ ŮűŬɟɛɞɔɏɠ.  

¶ Core OS: ɄŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŰŬ ɢŬɛɖɚɞɨ Ůˊɘˊɏŭɞɡ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ 

ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŰŬ ŬɜɩŰŮɟŬ ŮˊɑˊŮŭŬ.  

 

Windows 8 mobile 

 

ɇɞ ɚŮɘŰɞɡɟɔɘəɧ ɔɘŬ əɘɜɖŰɎ Ŭˊɧ Űɖɜ Microsoft ˊŬɟɞɡůɘɎůŰɖəŮ Űɞɜ 

ɃəŰɩɓɟɘɞ Űɞɡ 2012 ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɞ ůŰɖɜ ŬˊɚɞɨůŰŮɡůɖ Űɞɡ ɢŮɘɟɘůɛɞɨ Űɤɜ 

ůɡůəŮɡɩɜ əŬɘ Űɖɠ ůɨɜŭŮůɖɠ ůŮ ɘůŰɞůŮɚɑŭŮɠ əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ. ȼ ɏəŭɞůɖ 

ŬɡŰɐ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ŮɑɜŬɘ ŬˊɞɚɨŰɤɠ ůɡɛɓŬŰɐ ɛŮ ˊɞɚɡˊɨɟɖɜɞɡɠ 

ŮˊŮɝŮɟɔŬůŰɏɠ, ˊɟɞůűɏɟŮɘ ůɡɛɓŬŰɧŰɖŰŬ ɛŮ ŮűŬɟɛɞɔɏɠ ɔɟŬɛɛɏɜŮɠ ɔɘŬ 

Windows 7 əŬɘ ɡˊɞůŰɐɟɘɝɖ ɔɘŬ ŮɝɤŰŮɟɘəɏɠ ůɡůəŮɡɏɠ ŬˊɞɗɐəŮɡůɖɠ. ȼ ŭɞɛɐ 

Űɤɜ ŭɘŮˊŬűɩɜ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ŮɑɜŬɘ ŬɟəŮŰɎ ŭɘŬűɞɟŮŰɘəɏɠ Ŭˊɧ ŮəŮɑɜŮɠ Űɖɠ 

ˊɟɞɖɔɞɨɛŮɜɖɠ ɏəŭɞůɖɠ ɛŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɚŬəɑŭɘŬ ɜŬ ŬˊɞŰŮɚɞɨɜ ŰŬ ůŰɞɘɢŮɑŬ 

Űɞɡɠ. ȸŬůɘəɧ Ůˊɑůɖɠ ɢŬɟŬəŰɖɟɘůŰɘəɧ ŮɑɜŬɘ ɖ ɡˊɞůŰɐɟɘɝɖ Űɞɡ ůŮ ŮűŬɟɛɞɔɏɠ 

VoIP. ɈˊɞůŰɖɟɑɕŮɘ ˊɚɐɟɤɠ Űɘɠ ɡˊɖɟŮůɑŮɠ Űɖɠ Microsoft Windows Live, Zune, 

Xbox Live əŬɘ Űɞ Bing ɧˊɤɠ Ůˊɑůɖɠ əŬɘ Űɖɜ Mobile ɏəŭɞůɖ Űɞɡ Microsoft 

Office. ɈˊɞůŰɖɟɑɕŮɘ Ůˊɑůɖɠ ɡˊɖɟŮůɑŮɠ ŰɟɑŰɤɜ əŬŰŬůəŮɡŬůŰɩɜ ɧˊɤɠ Facebook 

əŬɘ ɞɘ Google Accounts.  

ɇɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ůŰɖɟɑɕŮŰŬɘ ůŰɖɜ ŰŮɢɜɞɚɞɔɑŬ Űɞɡ SilverLight ɔɘŬ 

ɧɚŮɠ Űɞɡ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ. To Silverlight ŮɑɜŬɘ ɏɜŬ ŮɟɔŬɚŮɑɞ ɢɟɐůɖɠ ŮűŬɟɛɞɔɩɜ 

əŬɘ ˊɞɚɡɛɏůɤɜ ůŮ ŭɘŬŭɘəŰɡŬəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŮˊɘŰɟɏˊŮɘ Űɞɜ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɧ ůŮ Common Language Infrastructure (CLI) ï ůɡɜɐɗɤɠ ůŮ 

Visual Basic .NET əŬɘ C#. ũɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ ŰɟɘůŭɘɎůŰŬŰɤɜ ɔɟŬűɘəɩɜ əŬɘ 

əɑɜɖůɖɠ ůŰɘɠ  ŮűŬɟɛɞɔɏɠ ɢɟɖůɘɛɞˊɞɘŮɑ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ Xbox New Architecture 

(XNA) ˊɞɡ ŮɑɜŬɘ ɏɜŬ ůɨɜɞɚɞ ŮɟɔŬɚŮɑɤɜ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ əŬɘ Űɖɜ ŭɘŬɢŮɑɟɘůɖ 

ŮűŬɟɛɞɔɩɜ ɛŮ əɑɜɖůɖ əŬɘ ŰɟɘůŭɘɎůŰŬŰŬ ɔɟŬűɘəɎ ɓŬůɘůɛɏɜɞ ůŰɞ ˊɚŬɑůɘɞ 

ŬɜɎˊŰɡɝɖɠ .ɁȺɇ əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ ɓɘɓɚɘɞɗɐəŮɠ ɔɘŬ ŬɜɎˊŰɡɝɖ 

ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɩɜ. Ƀɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ 

ŮˊɘɔɟŬɛɛŬŰɘəɎ ɞɘ ˊŬɟŬəɎŰɤ. 
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¶ ɄɡɟɐɜŬɠ: ɉɟɖůɘɛɞˊɞɘŮɑ Űɞ WindowsNT kernel, ɧˊɤɠ əŬɘ Űɞ 

ŬɜŰɑůŰɞɘɢɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ɔɘŬ  ɖɚŮəŰɟɞɜɘəɞɨɠ ɡˊɞɚɞɔɘůŰɏɠ. 

ȰŰůɘ ɏɢŮɘ ɜŬ ɡˊɞůŰɖɟɑɕŮɘ ˊɞɚɡˊɨɟɖɜɞɡɠ ŮˊŮɝŮɟɔŬůŰɏɠ, ɡɣɖɚɐɠ 

ŬɜɎɚɡůɖɠ ɞɗɧɜŮɠ, əɎɟŰŮɠ ŬˊɞɗɐəŮɡůɖɠ SD. ȳůɞ ŬűɞɟɎ Űɖɜ 

ŬůűɎɚŮɘŬ ɡˊɞůŰɖɟɑɕŮɘ əɟɡˊŰɞɔɟɎűɖůɖ ɛŮ 128-bit Bitlocker əŬɘ 

Secure  Boot. 

¶ ɄŬɔəɧůɛɘɞɠ ȽůŰɧɠ: ɄŮɟɘɚŬɛɓɎɜŮɘ Űɞɜ Internet Explorer 10 ɞ 

ɞˊɞɑɞɠ ɏɢŮɘ ɧɚŮɠ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ɛŮ ŬɡŰɏɠ Űɖɠ ɏəŭɞůɖɠ ɔɘŬ 

ɖɚŮəŰɟɞɜɘəɞɨɠ ɡˊɞɚɞɔɘůŰɏɠ. 

¶ ɄɞɚɡŮˊŮɝŮɟɔŬůɑŬ: ȹɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ŮəŰɏɚŮůɖɠ ˊɞɚɚŬˊɚɩɜ 

ŭɘŮɟɔŬůɘɩɜ ŰŬɡŰɧɢɟɞɜŬ ůŰɞ ˊŬɟŬůəɐɜɘɞ. Ƀ ɢɟɐůŰɖɠ Űɖɠ 

ůɡůəŮɡɐɠ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ŮɨəɞɚŬ ɜŬ ŮɜŬɚɚɎůůŮɘ Űɘɠ 

ŮűŬɟɛɞɔɏɠ ˊɞɡ Űɟɏɢɞɡɜ ůŰɞ ˊɟɞůəɐɜɘɞ. ɇɞ ɚŮɘŰɞɡɟɔɘəɧ 

ŬɜŬɚŬɛɓɎɜŮɘ Űɖɜ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ ůŮ ˊɟɞˊŰɩůŮɘɠ 

ɏəŰŬəŰɤɜ ůɡɛɓɎɜŰɤɜ (ˊɢ ŰŮɟɛŬŰɘůɛɧɠ ůŮ ˊŮɟɑˊŰɤůɖ ˊŰɩůɖ Űɖɠ 

ůŰɎɗɛɖɠ ŮɜŮɟɔŮɑŬɠ) ɛŮ ŬůűɎɚŮɘŬ. 

¶ Kids Corner: ȰɢŮɘ ˊɟɞɓɚŮűɗŮɑ ɛɑŬ əŬŰɎůŰŬůɖ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ 

ůɡůəŮɡɩɜ ɔɘŬ ɢɟɐůɖ Ŭˊɧ ˊŬɘŭɘɎ. Ƀɘ ɢɟɐůŰŮɠ ůŰɖɜ əŬŰɎůŰŬůɖ 

ŬɡŰɐ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ ůɡɔəŮəɟɘɛɏɜŮɠ ŮűŬɟɛɞɔɏɠ 

ɢɤɟɑɠ ɜŬ ŮˊɖɟŮɎɕɞɜŰŬɘ ŮűŬɟɛɞɔɏɠ əŬɘ ŭŮŭɞɛɏɜŬ Űɞɡ əŬɜɞɜɘəɞɨ 

ɢɟɐůŰɖ Űɖɠ. 

¶ Rooms: ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɑŬ ŭɡɜŬŰɧŰɖŰŬ ˊɞɡ ŬˊŮɡɗɨɜŮŰŬɘ ůŰɞɡ 

ɢɟɐůŰŮɠ Űɤɜ ŮűŬɟɛɞɔɩɜ əɞɘɜɤɜɘəɐɠ ŭɘəŰɨɤůɖɠ əŬɘ ŮˊɘŰɟɏˊŮɘ 

Űɖɜ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ ŮˊŬűɩɜ ɩůŰŮ ɞɘ ŮűŬɟɛɞɔɏɠ ŬɡŰɏɠ ɜŬ 

Űɘɠ ɢŮɘɟɑɕɞɜŰŬɘ ɞɛɞɘɧɛɞɟűŬ (ˊɢ ɚɐɣɖ ŮɜɖɛŮɟɩůŮɤɜ ŬɡŰɧɛŬŰŬ 

ɛɧɜɞ Ŭˊɧ ůɡɔəŮəɟɘɛɏɜŮɠ ŮˊŬűɏɠ). 

¶ ȾŬŰɎůŰŬůɖ ɞŭɐɔɖůɖɠ: ɆŰɖɜ əŬŰɎůŰŬůɖ ŬɡŰɐ ŮɘůɏɟɢŮŰŬɘ ɖ 

ůɡůəŮɡɐ ɧŰŬɜ ůɡɜŭɏŮŰŬɘ ɛɏůɤ Bluetooth ɖ ůɡůəŮɡɐ ɛŮ Űɖɜ 

ŬɜŰɑůŰɞɘɢɖ ɡˊɞŭɞɛɐ Űɞɡ ŬɡŰɞəɘɜɐŰɞɡ ɔɘŬ ɜŬ ɛˊɞɟŮɑ ɞ ɞŭɖɔɧɠ ɜŬ 

ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ əɘɜɖŰɧ Űɞɡ Űɖɚɏűɤɜɞ. 

¶ NFC: ȾŬŰɎůŰŬůɖ əŬŰɎ Űɖɜ ɞˊɞɑŬ ŭɘŮɡəɞɚɨɜŮŰŬɘ ɖ ŮˊɘəɞɘɜɤɜɑŬ 

ɛŮŰŬɝɨ ŭɨɞ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ ɐ ɛɑŬɠ əɘɜɖŰɐɠ ůɡůəŮɡɐɠ əŬɘ Ůɜɧɠ 

ɖɚŮəŰɟɞɜɘəɞɨ ɡˊɞɚɞɔɘůŰɐ ˊɞɡ ŰɟɏɢŮɘ Windows8. ȹɑɜŮŰŬɘ Ůˊɑůɖɠ 
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ɖ ŭɡɜŬŰɧŰɖŰŬ ɢɟɐůɖɠ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ɔɘŬ 

ˊɟŬɔɛŬŰɞˊɞɑɖůɖɠ ɞɘəɞɜɞɛɘəɩɜ ůɡɜŬɚɚŬɔɩɜ ɛŮ ˊɘůŰɤŰɘəɐ əɎɟŰŬ 

ɛɏůɤ Űɖɠ ŮűŬɟɛɞɔɐɠ Wallet. 

¶ ȺűŬɟɛɞɔɐ Cortana: ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɑŬ ŮűŬɟɛɞɔɐ ɖ ɞˊɞɑŬ 

ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞ ɖɛŮɟɐůɘɞ ˊɟɧɔɟŬɛɛŬ əŬɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ Űɞɡ 

ɢɟɐůŰɖ (ŰɖɚŮűɤɜɐɛŬŰŬ, ŮɘŭɞˊɞɘɐůŮɘɠ, ɖɛŮɟɞɚɧɔɘɞ əŰɚ. 

¶ ȾŬŰɎůŰŬůɖ ɖůɡɢɑŬɠ: Ƀ ɢɟɐůŰɖɠ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ɗɏůŮɘ 

Űɖɜ  ůɡůəŮɡɐ Űɞɡ ůŰɖɜ əŬŰɎůŰŬůɖ ŬɡŰɐ ŬˊŮɜŮɟɔɞˊɞɘɩɜŰŬɠ Űɖɜ 

ˊŬɟɞɢɐ ŮɘŭɞˊɞɘɐůŮɤɜ ɛŮ ŰŬɡŰɧɢɟɞɜɖ Ůɜɖɛɏɟɤůɖ Űɞɡ Ɏɚɚɞɡ 

ɛɏɟɞɡɠ Űɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ. 

¶ Ⱥɨəɞɚɖ ˊɚɖəŰɟɞɚɧɔɖůɖ: ɇɞ ɚŮɘŰɞɡɟɔɘəɧ ŭɘŮɡəɞɚɨɜŮɘ Űɞɜ ɢɟɐůŰɖ 

ůŰɖɜ ˊɚɖəŰɟɞɚɧɔɖůɖ əŮɘɛɏɜɤɜ Ŭűɞɨ Űɞɡɠ ŮˊɘŰɟɏˊŮɘ ɜŬ 

ɛŮŰŬəɘɜɞɨɜ ɔɟɐɔɞɟɎ Űɞ ŭɎəŰɡɚɞ Ŭˊɧ ɔɟɎɛɛŬ ůŮ ɔɟɎɛɛŬ ɢɤɟɑɠ 

ɜŬ ɢɟŮɘɎɕŮŰŬɘ ɜŬ Ŭˊɤɚɏůɞɡɜ ŮɜŭɘɎɛŮůŬ Űɖɜ ŮˊŬűɐ ɛŮ Űɖɜ 

ɞɗɧɜɖ. 

ɀɑŬ ůɡůəŮɡɐ ɔɘŬ ɜŬ ɚŮɘŰɞɡɟɔɐůŮɘ ɛŮ Windows 8  ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŬɗɏŰŮɘ 

ŰɞɡɚɎɢɘůŰɞɜ 512 MB RAM ɔɘŬ WVGA əɘɜɖŰɏɠ ůɡůəŮɡɏɠ ɐ 1GB RAM ɔɘŬ 

720p/WXGA/1080p ůɡůəŮɡɏɠ Ůɜɩ ɚŮɘŰɞɡɟɔŮɑ ŬˊɞŭɞŰɘəɧŰŮɟŬ ɛŮ dual core 

ŮˊŮɝŮɟɔŬůŰɏɠ əŬɘ ŬɜɩŰŮɟɞɡɠ  (Jo Foley, 2012) (Windows, 2015).  

 

Android 

 

ɇɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Android ˊɐɟŮ Űɖɜ ɞɜɞɛŬůɑŬ Ŭˊɧ Űɖɜ Ⱥɚɚɖɜɘəɐ 

ɚɏɝɖ ŬɜɟɞŮɘŭɏɠ. ȷɜŬˊŰɨůůŮŰŬɘ Ŭˊɧ Űɖɜ Google əŬɘ ɖ ŭɘŮɘůŭɡŰɘəɧŰɖŰŬ Űɞɡ ůŰɖɜ 

ŬɔɞɟɎ Ŭɛɏůɤɠ ɡˊɐɟɝŮ ɟŬɔŭŬɑŬ ɛŮ ŬˊɞŰɏɚŮůɛŬ ůɐɛŮɟŬ ɜŬ ŮɑɜŬɘ Űɞ əɞɟɡűŬɑɞ 

ůŰɖɜ ɚɑůŰŬ Űɤɜ ˊɘɞ ŭɘŬŭŮŭɞɛɏɜɤɜ ɚŮɘŰɞɡɟɔɘəɩɜ ůɡůŰɖɛɎŰɤɜ ɔɘŬ əɘɜɖŰɏɠ 

ůɡůəŮɡɏɠ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞ ɧŰɘ ŮɑɜŬɘ ŭɤɟŮɎɜ ŭɘŬɗɏůɘɛɞ 

əŬɘ opensource Űɞ əŬŰɏůŰɖůŮ ɔɟɐɔɞɟŬ ŭɖɛɞűɘɚɏɠ əŬɘ ůŰɘɠ əɞɘɜɧŰɖŰŮɠ Űɤɜ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɩɜ ŮűŬɟɛɞɔɩɜ. ɈˊɎɟɢɞɡɜ ŭɘŬɗɏůɘɛŮɠ ˊɞɚɚɏɠ ŮűŬɟɛɞɔɏɠ ɔɘŬ 

ɢɟɐůɖ ůŮ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ ˊɞɡ Űɟɏɢɞɡɜ Android. ɆɖɛŬɜŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ 

Űɖɜ ŮˊɘŰɡɢɑŬ ŬɡŰɐ ŮɑɜŬɘ əŬɘ ɖ ůɡɛɓŬŰɧŰɖŰŬ Űɞɡ ɛŮ ɧɚŮɠ Űɘɠ ŭɖɛɞűɘɚŮɑɠ 

ɡˊɖɟŮůɑŮɠ Űɖɠ Google.  
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H ŮŰŬɘɟŮɑŬ Android ɘŭɟɨɗɖəŮ Űɞ 2003 ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɖ ůŰɖɜ 

ŬɜɎˊŰɡɝɖ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ ɛŮ ɏɜŰɞɜŬ ůŰɞɘɢŮɑŬ ˊɟɞůɤˊɞˊɞɘɖɛɏɜɖɠ ɢɟɐůɖɠ 

ɤɠ ˊɟɞɠ Űɖɜ ŰɞˊɞɗŮůɑŬ əŬɘ Űɘɠ ˊɟɞŰɘɛɐůŮɘɠ Űɞɡ ɢɟɐůŰɖ. ȼ ɔɟɐɔɞɟɖ ŮˊɘŰɡɢɑŬ 

Űɖɠ ŮŰŬɘɟŮɑŬɠ ˊɟɞůɏɚəɡůŮ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɖɠ Google ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ Űɖɜ 

ŮɝŬɔɞɟɎůŮɘ. ȼ ŰŮɚŮɡŰŬɑŬ ɔɟɐɔɞɟŬ ˊŬɟɞɡůɑŬůŮ Űɖɜ ˊɟɧŰŬůɖ Űɖɠ ɔɘŬ 

ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ɡˊɞůŰɐɟɘɝɖɠ ɏɝɡˊɜɤɜ ůɡůəŮɡɩɜ. ɇɞ ɚŮɘŰɞɡɟɔɘəɧ 

ůɨůŰɖɛŬ ŬɡŰɧ ɓŬůɘɕɧŰŬɜ ůŮ ˊɡɟɐɜŬ Linux əŬɘ ɐŰŬɜ ŮɡɏɚɘəŰɞ əŬɘ ŮɨəɞɚŬ 

ŬɜŬɓŬɗɛɑůɘɛɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ. ɇɞ Android ŬɜŬˊŰɨɢɗɖəŮ ůŰŬ ˊɚŬɑůɘŬ Űɞɡ 

Open Handset Alliance ˊɞɡ ůŰɞɢŮɨŮɘ ůŰɖɜ ŬɜɎˊŰɡɝɖ ŬɜɞɘəŰɩɜ ˊɟɞŰɨˊɤɜ ɔɘŬ 

smartphones. ȷˊɞŰŮɚŮɑŰɞ Ŭˊɧ Űɞɜ ˊɡɟɐɜŬ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ, Űɞ 

ŮɜŭɘɎɛŮůɞ ɚɞɔɘůɛɘəɧ əŬɘ Űɘɠ ŮűŬɟɛɞɔɏɠ Űɘɠ ɞˊɞɑŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɞɘ əɎŰɞɢɞɘ 

Űɤɜ smartphones. ȼ Ŭɟɢɘəɐ Űɞɡ ɏəŭɞůɖ ŭɖɛɞůɘŮɨŰɖəŮ Űɞ 2008. ȷˊɧ ŰɧŰŮ 

ɏɢɞɡɜ ˊŬɟɞɡůɘŬůŰŮɑ ɏɜŬɠ ůɖɛŬɜŰɘəɧɠ Ŭɟɘɗɛɧɠ ŬɜŬɓŬɗɛɘůɛɏɜɤɜ ŮəŭɧůŮɤɜ 

ůŰɘɠ ɞˊɞɑŮɠ ˊɟɞůŬɟɛɧɕɞɜŰŬɘ ŬɜŬɓŬɗɛɘůɛɏɜŮɠ ɐ ɜɏŮɠ ɚŮɘŰɞɡɟɔɑŮɠ əŬɘ ˊɞɡ 

ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɛŮ Űɖɜ ɞɜɞɛŬůɑŬ əɎˊɞɘɞɡ ɔɚɡəɞɨ.  

ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ůɡɜŰɑɗŮŰŬɘ Ŭˊɧ ŰɏůůŮɟŬ ŮˊɑˊŮŭŬ. ɇŬ ŮˊɑˊŮŭŬ ŬɡŰɎ 

ŮɑɜŬɘ ŰŬ Ůɝɐɠ: 

¶ ɄɡɟɐɜŬɠ Linux: ȳˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ, Űɞ Android ɓŬůɑɕŮŰŬɘ ůŮ 

ˊɡɟɐɜŬ Linux Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɖɠ ůɡůəŮɡɐɠ ˊɞɡ ŮəŰŮɚɞɨɜŰŬɘ ůŰɞ 

ɢŬɛɖɚɧŰŮɟɞ ŮˊɑˊŮŭɞ. ɆŰɘɠ ɚŮɘŰɞɡɟɔɑŮɠ ŬɡŰɏɠ 

ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ɞŭɐɔɖůɖɠ 

Űɖɠ ɡˊɞůŰɖɟɘɕɧɛŮɜɖɠ ůɡůəŮɡɐɠ (drivers ɔɘŬ əɎɛŮɟŮɠ, ɐɢɞɡɠ, 

ˊɚɖəŰɟɞɚɧɔɘŬ, flash memory), ɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ŭɘŬɗɏůɘɛɖɠ 

ɛɜɐɛɖɠ, ɞ ɢɟɞɜɞˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ Űɤɜ ŭɘŮɟɔŬůɘɩɜ ˊɞɡ Űɟɏɢɞɡɜ 

əɎɗŮ űɞɟɎ, ɖ ŮɘůŬɔɤɔɐ əŬɘ ɖ ɢɟɐůɖ əɎɗŮ ɛɞɟűɐɠ ŭɘəŰɨɤɜ  

(GSM, WiFi, Bluetooth) əŬɗɩɠ əŬɘ ɖ ŭɘŬɢŮɑɟɘůɖ ŮɜɏɟɔŮɘŬɠ. 

¶ ȸɘɓɚɘɞɗɐəŮɠ: ɆŰɞ ŮˊɑˊŮŭɞ ŬɡŰɧ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɞɘ ŮɔɔŮɜŮɑɠ 

ɓɘɓɚɘɞɗɐəŮɠ ɚɞɔɘůɛɘəɞɨ ɔɘŬ Űɖɜ ɡˊɞůŰɐɟɘɝɖ Űɤɜ ŮűŬɟɛɞɔɩɜ ˊɞɡ 

Űɟɏɢɞɡɜ ůŰɖɜ ůɡůəŮɡɐ. Ƀɘ ɓɘɓɚɘɞɗɐəŮɠ ŬɡŰɏɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŰɘɠ 

ɓŬůɘəɏɠ ɓɘɓɚɘɞɗɐəŮɠ (Libraries) əŬɘ Űɘɠ ɓɘɓɚɘɞɗɐəŮɠ ɢɟɧɜɞɡ 

ŮəŰɏɚŮůɖɠ (Runtime). 
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o Libraries: ȺɑɜŬɘ ɚɞɔɘůɛɘəɧ ɔɟŬɛɛɏɜɞ ůŮ ɔɚɩůůŬ C/C++ ɐ 

Java əŬɘ ɡˊɞůŰɖɟɑɕɞɡɜ ɚŮɘŰɞɡɟɔɑŮɠ ŮűŬɟɛɞɔɩɜ ˊɞɡ 

Űɟɏɢɞɡɜ ůŰɖɜ ůɡůəŮɡɐ ˊŬɟɏɢɞɜŰŬɠ əŬŰɎɚɚɖɚŬ APIs ůŮ 

Java. Ƀɘ ɓɘɓɚɘɞɗɐəŮɠ ŬɡŰɏɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ˊɟɞɔɟɎɛɛŬŰŬ 

ɔɘŬ ŭɘŬɢŮɑɟɘůɖ ɔɟŬűɘəɩɜ (Surface Manager), 

ŬɜŬˊŬɟŬɔɤɔɐ əŬɘ ɢɟɐůɖ ˊɞɚɡɛɏůɤɜ (Media 

Framework), ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ (SQLite),  ɡˊɞůŰɐɟɘɝɖ 2d 

əŬɘ 3d ɔɟŬűɘəɩɜ (OPENGL/ES - SGL), ɢɟɐůɖ 

ˊɞɚɡɔɚɤůůɘəɩɜ ɔɟŬɛɛŬŰɞůŮɘɟɩɜ (FreeType), ŬůűŬɚɐ 

ˊɟɧůɓŬůɖ ůŰɞɜ ˊŬɔəɧůɛɘɞ ɘůŰɧ (WebKit - SSL).  

o Runtime: ɆŰɞ ŮˊɑˊŮŭɞ ŬɡŰɧ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɞɘ ɓŬůɘəɏɠ 

Java ɓɘɓɚɘɞɗɐəŮɠ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ əŬɗɩɠ 

Ůˊɑůɖɠ əŬɘ ɖ ɛɖɢŬɜɐ Dalvik. ȼ ŰŮɚŮɡŰŬɑŬ ŬɜŬˊŰɨɢɗɖəŮ 

Ŭˊɧ Űɖɜ Google əŬɘ ŬˊɞůŰɞɚɐ Űɖɠ ŮɑɜŬɘ ɞ 

ɛŮŰŬůɢɖɛŬŰɘůɛɧɠ Űɤɜ ŮűŬɟɛɞɔɩɜ ˊɞɡ Űɟɏɢɞɡɜ ůŮ 

ˊŮɟɘɓɎɚɚɞɜ android ůŮ  ɔɚɩůůŬ ŬɜŰɘɚɖˊŰɐ Ŭˊɧ Űɞɜ 

ŮˊŮɝŮɟɔŬůŰɐ. ɆŰɘɠ ŰŮɚŮɡŰŬɑŮɠ ŮəŭɧůŮɘɠ ˊɟɞůŰɏɗɖəŮ ɖ 

ŭɡɜŬŰɧŰɖŰŬ ɢɟɐůɖɠ ɛɑŬ Ɏɚɚɖɠ ɡɚɞˊɞɑɖůɖɠ Ůɘəɞɜɘəɐɠ 

ɛɖɢŬɜɐɠ, Űɖɠ Android RunTime (ART) ɖ ɞˊɞɑŬ ˊɚŮɞɜŮəŰŮɑ 

ɏɜŬɜŰɘ Űɖɠ Dalvik ůŮ əŬŰŬɜɎɚɤůɖ ŮɜŮɟɔŮɑŬɠ əŬɘ ŬˊŬɑŰɖůɖ 

ŬˊɞɗɖəŮɡŰɘəɞɨ ɢɩɟɞɡ ɔɘŬ Űɘɠ ŮűŬɟɛɞɔɏɠ. ɀŮ Űɖɜ ART ɖ 

ɛŮŰŬɔɚɩŰŰɘůɖ ɔɑɜŮŰŬɘ ɛɑŬ űɞɟɎ əŬŰɎ Űɖɜ ŮɔəŬŰɎůŰŬůɖ 

ůŰɖɜ ůɡůəŮɡɐ əŬɘ ɧɢɘ əɎɗŮ űɞɟɎ ˊɞɡ ŬɡŰɐ ŬɜɞɑɔŮɘ (ɛŮ 

əɧůŰɞɠ ůŮ ɢɟɐůɖ əɨɟɘŬɠ ɛɜɐɛɖɠ). ȺəŰɘɛɎŰŬɘ ɧŰɘ ɧŰŬɜ 

ɞɚɞəɚɖɟɤɗŮɑ ɖ ŬɜɎˊŰɡɝɖ Űɞɡ ART ɗŬ ŬˊɞŰŮɚɏůŮɘ Űɖɜ Ůɝô 

ɞɟɘůɛɞɨ Ůɘəɞɜɘəɐ ɛɖɢŬɜɐ Űɤɜ ɛŮɚɚɞɜŰɘəɩɜ ŮəŭɧůŮɤɜ Űɞɡ 

ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ.  

¶ ɄɚŬɑůɘɞ ɈˊɞůŰɐɟɘɝɖɠ ȺűŬɟɛɞɔɩɜ: ɇɞ ˊɚŬɑůɘɞ ŬɡŰɧ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ɧɚŮɠ ŮəŮɑɜŮɠ Űɘɠ ɚŮɘŰɞɡɟɔɘəɏɠ ɛɞɜɎŭŮɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ ɞɘ ŮűŬɟɛɞɔɏɠ ɔɘŬ ɜŬ ŮəŰŮɚɏůɞɡɜ Űɘɠ ŮɟɔŬůɑŮɠ ɔɘŬ 

Űɘɠ ɞˊɞɑŮɠ ɏɢɞɡɜ ˊɟɞɔɟŬɛɛŬŰɘůŰŮɑ. ɇɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ 

ˊŬɟɏɢŮɘ ɏɜŬ ůɨɜɞɚɞ ɓŬůɘəɩɜ ɚŮɘŰɞɡɟɔɘəɩɜ ɛɞɜɎŭɤɜ Űɘɠ ɧˊɞɘŮɠ 
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ɞɘ əŬŰŬůəŮɡŬůŰɏɠ Űɤɜ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ ɛˊɞɟɞɨɜ ɜŬ 

ŮˊŮəŰŮɑɜɞɡɜ. ȷɡŰɏɠ ŮɑɜŬɘ: 

o View System: ɈˊɞůɨůŰɖɛŬ ˊɞɡ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞ ɔɘŬ Űɖɜ 

ŭɘŬɛɧɟűɤůɖ əŬɘ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ 

ůɡɜɗɏŰɞɡɜ Űɘɠ ŭɘŮˊŬűɏɠ Űɤɜ ŮűŬɟɛɞɔɩɜ ˊɞɡ Űɟɏɢɞɡɜ ůŮ 

Android. ɇŬ ɓŬůɘəɧŰŮɟŬ Ŭˊɧ ŬɡŰɎ ŰŬ ůŰɞɘɢŮɑŬ ŮɑɜŬɘ 

buttons, textboxes, lists, links, images, multimedia 

containers əŰɚ. ɄŬɟɏɢŮɘ ɛŮɗɧŭɞɡɠ ɔɘŬ ŭɖɛɘɞɡɟɔɑŬ, 

ŭɘŬɛɧɟűɤůɖ əŬɘ ˊɟɞůŭɘɞɟɘůɛɧ ůɡɛˊŮɟɘűɞɟɎɠ ɩůŰŮ ɜŬ 

ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ɢɟɐůɖ Ŭˊɧ Űɘɠ ŮűŬɟɛɞɔɏɠ ŭɘŮˊŬűɩɜ 

ɞˊɞɘɤɜŭɐˊɞŰŮ ŬˊŬɘŰɐůŮɤɜ. 

o Content Providers: Ʉɞɚɚɏɠ űɞɟɏɠ ɞɘ ŮűŬɟɛɞɔɏɠ ɛˊɞɟŮɑ ɜŬ 

ɢɟŮɘɎɕŮŰŬɘ ɜŬ ɚɎɓɞɡɜ ŭŮŭɞɛɏɜŬ Ŭˊɧ ɎɚɚŮɠ ŮűŬɟɛɞɔɏɠ ɐ 

ɜŬ ŭɘŬɗɏůɞɡɜ ŰŬ ŭɘəɎ Űɞɡɠ ŭŮŭɞɛɏɜŬ ůŮ ɎɚɚŮɠ. Ƀɘ Content 

Providers ŮɝɡˊɖɟŮŰɞɨɜ Ŭəɟɘɓɩɠ ŬɡŰɏɠ Űɘɠ ŬˊŬɘŰɐůŮɘɠ. 

o Resource Manager: Ƀɘ ɚŮɘŰɞɡɟɔɘəɏɠ ɛɞɜɎŭŮɠ ŬɡŰɏɠ 

ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ Űɖɜ ˊɟɧůɓŬůɖ ůŮ ˊɧɟɞɡɠ Űɤɜ ŮűŬɟɛɞɔɩɜ 

ˊɞɡ ŭŮɜ ŬˊɞŰŮɚɞɨɜ Űɞɜ ˊɖɔŬɑɞ əɩŭɘəŬ Űɖɠ. 

o Notification Manager: ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɞ ɡˊɞůɨůŰɖɛŬ 

ŮəŮɑɜɞ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑ, ŬɜŬɔɜɤɟɑɕŮɘ əŬɘ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ŰŬ 

ɛɖɜɨɛŬŰŬ ˊɞɡ ŭɘŬəɘɜɞɨɜŰŬɘ ɛŮŰŬɝɨ Űɤɜ ŮűŬɟɛɞɔɩɜ, 

ŮűŬɟɛɞɔɩɜ əŬɘ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ əŬɘ ŮűŬɟɛɞɔɩɜ 

əŬɘ ɢɟɐůŰɖ. 

o Activity Manager: ȺɚɏɔɢŮɘ Űɘɠ ŭɘŮɟɔŬůɑŮɠ ɛɑŬɠ ŮűŬɟɛɞɔɐɠ 

əŬɘ Űɖɜ ŮɜŬɚɚŬɔɐ Űɤɜ əŬŰŬůŰɎůŮɤɜ Űɖɠ. ȾŬŰŬɔɟɎűŮɘ Űɘɠ 

əŬŰŬůŰɎůŮɘɠ Űɖɠ ůŮ ɛɑŬ ůŰɞɑɓŬ əŬɘ ɏŰůɘ ɏɢŮɘ Űɖɜ ɘəŬɜɧŰɖŰŬ 

ɜŬ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŮɜŬɚɚŬɔɐ Űɤɜ ŭɘŮˊŬűɩɜ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ 

ŮɜɏɟɔŮɘŮɠ Űɞɡ ɢɟɐůŰɖ əŬŰɎ Űɖɜ ŮəŰɏɚŮůɖ ɛɑŬɠ ŮűŬɟɛɞɔɐɠ.  

o Location Manager: ɉŬɟŬəŰɖɟɘůŰɘəɧ ˊɚŮɞɜɏəŰɖɛŬ Űɤɜ 

əɘɜɖŰɩɜ ůɡůəŮɡɩɜ ŮɑɜŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ŬɚɚŬɔɐɠ Űɖɠ 

ɔŮɤɔɟŬűɘəɐɠ Űɞɡɠ ɗɏůɖɠ. Ƀɘ ŬɚɚŬɔɏɠ ŬɡŰɏɠ ŮɑɜŬɘ 

ŬɜŬɔɜɤɟɑůɘɛŮɠ ɛɏůɤ Űɞɡ Location Manager ɞ ɞˊɞɑɞɠ 
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ɛˊɞɟŮɑ ɜŬ ŬɜɘɢɜŮɨŮɘ əŬɘ ɜŬ ŭɘŬŰɖɟŮɑ Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɖɠ 

ɗɏůɖɠ Űɖɠ ůɡůəŮɡɐɠ. 

o Window Manager: ȼ ɚŮɘŰɞɡɟɔɘəɐ ɛɞɜɎŭŬ ŬɡŰɐ 

ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɖɜ ŮɜŬɚɚŬɔɐ Űɤɜ ŭɘŮˊŬűɩɜ ˊɞɡ ŮɑɜŬɘ əɎɗŮ 

űɞɟɎ ůŮ ˊɟɩŰɞ ˊɚɎɜɞ. ȾŬɗɞɟɑɕŮɘ Űɞ Űɘ ɗŬ ˊɟɞɓɎɚɚŮŰŬɘ 

əɎɗŮ űɞɟɎ ůŰɞɜ ɢɟɐůŰɖ əŬɘ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ɗŬ 

ɔɑɜŮŰŬɘ ŬɡŰɧ. 

o Telephony Manager: ɄɟɞɔɟɎɛɛŬŰŬ ŰŬ ɞˊɞɑŬ 

ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ Űɖɜ ˊɟɧůɓŬůɖ Űɤɜ ŮűŬɟɛɞɔɩɜ ůŮ 

ɡˊɖɟŮůɑŮɠ ŰɖɚŮűɤɜɑŬɠ ˊɞɡ ŮɑɜŬɘ ŮɔəŬŰŮůŰɖɛɏɜŮɠ ůŰɘɠ 

ŮűŬɟɛɞɔɏɠ. 

¶ ȺˊɑˊŮŭɞ ȺűŬɟɛɞɔɩɜ: ɆŰɞ ŬɜɩŰŮɟɞ ŮˊɑˊŮŭɞ ɓɟɑůəɞɜŰŬɘ ɞɘ əɎɗŮ 

Ůɑŭɞɡɠ ŮűŬɟɛɞɔɏɠ. ɇɞ ŮˊɑˊŮŭɞ ŬɡŰɧ ŮɑɜŬɘ Űɞ ˊɚɖůɘɏůŰŮɟɞ ůŰɞɜ 

ŰŮɚɘəɧ ɢɟɐůŰɖɠ ˊɞɡ ŮɑɜŬɘ əŬɘ ŮəŮɑɜɞɠ ˊɞɡ Űɘɠ ɢŮɘɟɑɕŮŰŬɘ ɛɏůɤ Űɤɜ 

ŭɘŮˊŬűɩɜ Űɞɡɠ. ɇɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ŭɘŬŰɑɗŮŰŬɘ ɛŮ ɏɜŬ 

ůɨɜɞɚɞ ɓŬůɘəɩɜ ůŰɞɘɢŮɘɤŭɩɜ ŮűŬɟɛɞɔɩɜ ɧˊɤɠ browser, 

ŭɘŬɢŮɘɟɘůŰɐɠ ŮˊŬűɩɜ, ůɖɛŮɘɤɛŬŰɎɟɘɞ, ɖɛŮɟɞɚɧɔɘɞ əŰɚ. Ƀɘ 

ŮűŬɟɛɞɔɏɠ Űɞɡ Ůˊɘˊɏŭɞɡ ŬɡŰɞɨ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɘɠ ɚŮɘŰɞɡɟɔɘəɏɠ 

ɛɞɜɎŭŮɠ Űɞɡ əŬŰɩŰŮɟɞɡ Ůˊɘˊɏŭɞɡ (ɄɚŬɑůɘɞ ɈˊɞůŰɐɟɘɝɖɠ 

ȺűŬɟɛɞɔɩɜ) ɔɘŬ ɜŬ Ůəˊɚɖɟɩɜɞɡɜ Űɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ Űɞɡɠ. 

ɆŰɞ ˊŬɟŬəɎŰɤ ůɢɐɛŬ űŬɑɜŮŰŬɘ ůɢɖɛŬŰɘəɎ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ Android. 
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ȺɘəɧɜŬ 7: ȷɟɢɘŰŮəŰɞɜɘəɐ Android 

 

ɇŬ ˊŮɟɘůůɧŰŮɟŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɞɡ Android ŮəˊɞɟŮɨɞɜŰŬɘ Ŭˊɧ Űɖɜ 

ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ.  Ƀ ˊɡɟɐɜŬɠ Linux ŭŮɜ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŬˊŬɘŰɖŰɘəɧɠ ůŮ 

űɡůɘəɞɨɠ ˊɧɟɞɡɠ Ůɜɩ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮɔəŬɗɑůŰŬŰŬɘ ůŮ ŭɘŬűɞɟŮŰɘəɩɜ 

ˊɟɞŭɘŬɔɟŬűɩɜ ɡɚɘəɧ.  ɄŬɟɎɚɚɖɚŬ ŮɑɜŬɘ ŮɨəɞɚŬ ŮˊŮəŰɎůɘɛɞɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ 

ɘəŬɜɞˊɞɘŮɑ ŭɘŬűɞɟŮŰɘəɏɠ ŬˊŬɘŰɐůŮɘɠ əŬɘ ˊŬɟɞɡůɘɎɕŮɘ ɏɜŰɞɜɖ ŬɝɘɞˊɘůŰɑŬ. ȼ 

ŬɜɎˊŰɡɝɖ Űɤɜ ŮűŬɟɛɞɔɩɜ ˊɞɡ Űɟɏɢɞɡɜ ůŮ Android ɔɑɜŮŰŬɘ ůŮ ɔɚɩůůŬ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Java ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛˊɞɟɞɨɜ ɜŬ Űɟɏɝɞɡɜ ůŮ 

ŭɘŬűɞɟŮŰɘəɩɜ ˊɟɞŭɘŬɔɟŬűɩɜ ɡɚɘəɧ ɛɏɟɞɠ ɚɧɔɞ Űɖɠ ɡˊɞɓɧůəɞɡůŬɠ Ůɘəɞɜɘəɐɠ 

ɛɖɢŬɜɐɠ (Dalvik ɐ ART).  ɈˊɞůŰɖɟɑɕŮɘ ůɡɜŭŮůɘɛɧŰɖŰŬ ɛŮ ɧɚɞɡɠ Űɞɡɠ Űɟɧˊɞɡɠ 

ɛŮ ɎɚɚŮɠ ůɡůəŮɡɏɠ ŭɘŬűɧɟɤɜ Űɨˊɤɜ. ȺɝɡˊɖɟŮŰŮɑ ŬˊɞŭɞŰɘəɎ Űɘɠ ɘŭɘŬɑŰŮɟŮɠ 

ŬˊŬɘŰɐůŮɘɠ Űɤɜ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ 4G Ŭűɞɨ ɞ ˊɡɟɐɜŬɠ Linux ɛˊɞɟŮɑ ɜŬ 

ŮɚɏɔɢŮɘ Űɘɠ ŭɘŬŭɘəŬůɑŮɠ Űɞɡ ɤɠ ˊɟɞɠ Űɖɜ ˊɟɧůɓŬůɖ ůŰɞɡɠ ˊɧɟɞɡɠ Űɖɠ 

ůɡůəŮɡɐɠ. ɇŬɡŰɧɢɟɞɜŬ ŮɚɏɔɢŮɘ əŬɘ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ˊɟɧůɓŬůɖ Űɤɜ ŮűŬɟɛɞɔɩɜ 

ŬɜɎɚɞɔŬ ɛŮ ŰŬ ŭɘəŬɘɩɛŬŰŬ ˊɞɡ Űɞɡɠ ɏɢɞɡɜ ŬˊɞŭɞɗŮɑ. ɄŮɟɘɚŬɛɓɎɜŮɘ Ůˊɑůɖɠ əŬɘ 

ɛɖɢŬɜɘůɛɞɨɠ Ůɚɏɔɢɞɡ ɔɘŬ Űɞɜ ˊŮɟɘɞɟɘůɛɧ Űɤɜ ŮɜŮɟɔŮɘɩɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ŮəŰŮɚɏůŮɘ ɛɑŬ ŮűŬɟɛɞɔɐ ˊɞɡ ŰɟɏɢŮɘ. ũŮɜɘəɧŰŮɟŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ɘůɢɡɟɞɨɠ 

ɛɖɢŬɜɘůɛɞɨɠ ŬůűŬɚŮɑŬɠ ɔɘŬ Űɖɜ ŮɝŬůűɎɚɘůɖ ŮűŬɟɛɞɔɩɜ əŬɘ ŭŮŭɞɛɏɜɤɜ. ɆŰɞ 

əɏɚɡűɞɠ Űɞɡ Linux  ŬɜŬˊŰɨůůɞɜŰŬɘ ŰŬ ŬəɧɚɞɡɗŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬůűŬɚŮɑŬɠ: 
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¶ ɀɞɜŰɏɚɞ ŭɘəŬɘɤɛɎŰɤɜ ˊɟɧůɓŬůɖɠ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ ɢɟɐůŰɖ. 

¶ ȷˊɞɛɧɜɤůɖ ŮəŰŮɚɞɨɛŮɜɤɜ ŭɘŮɟɔŬůɘɩɜ. 

¶ ɀɖɢŬɜɘůɛɧɠ ŬůűŬɚɞɨɠ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮŰŬɝɨ Űɤɜ ŭɘŮɟɔŬůɘɩɜ 

ˊɞɡ ŮəŰŮɚɞɨɜŰŬɘ. 

¶ ɀɖɢŬɜɘůɛɧɠ ŮɜŰɞˊɘůɛɧɠ əŬɘ ŬˊɞɛɎəɟɡɜůɖɠ ɛɖ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞɡ ŮəŰŮɚɏůɘɛɞɡ əɩŭɘəŬ. 

¶ ȷˊɞɛɧɜɤůɖ Űɤɜ ˊɧɟɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ əɎɗŮ ɢɟɐůŰɖɠ. 

¶ Ⱥəɢɩɟɖůɖ ɛɞɜŬŭɘəɞɨ User ID əŬɘ Group ID ɔɘŬ əɎɗŮ ŮűŬɟɛɞɔɐ 

əŬŰɎ Űɖɜ ŮɔəŬŰɎůŰŬůɖ. 

ɆŮ ŮˊɑˊŮŭɞ ŮűŬɟɛɞɔɩɜ, ɔɘŬ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ ɛɑŬ ŮűŬɟɛɞɔɐ 

ŭɡɜŬŰɧŰɖŰŮɠ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ ˊɟɏˊŮɘ ɜŬ ɚɎɓŮɘ ɎŭŮɘŬ Ŭˊɧ Űɞɜ 

ɢɟɐůŰɖ Űɖɠ ůɡůəŮɡɐɠ, ˊɞɡ ɞɟɑɕɞɜŰŬɘ əŬŰɎ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ ŮűŬɟɛɞɔɩɜ. 

ɈˊɎɟɢŮɘ ŬəɧɛŬ ɖ ŭɡɜŬŰɧŰɖŰŬ əɟɡˊŰɞɔɟɎűɖůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɖɜ 

ŮůɤŰŮɟɘəɐ əŬɘ ůŰɖɜ ŮɝɤŰŮɟɘəɐ ɛɜɐɛɖ.  

ɇɞ ɔŮɔɞɜɧɠ ɧŰɘ Űɞ Android ŮɑɜŬɘ ɏɜŬ ŬɜɞɘəŰɞɨ əɩŭɘəŬ ɚŮɘŰɞɡɟɔɘəɧ 

ůɨůŰɖɛŬ ɏŭɤůŮ ɘŭɘŬɑŰŮɟɖ ɩɗɖůɖ ůŰɞɜ ɓŬɗɛɧ ˊɞɡ ɡɘɞɗŮŰɐɗɖəŮ Ŭˊɧ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ əŬɘ ɢɟɐůŰŮɠ ůŮ ůɢɏůɖ ɛŮ Űɞɜ ŬɜŰŬɔɤɜɘůɛɧ. Ƀɘ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ɏɢɞɡɜ Űɖɜ ŮɡəŬɘɟɑŬ ɜŬ ŮɝŮɟŮɡɜɐůɞɡɜ əŬɘ ɜŬ Ůˊɏɛɓɞɡɜ ůŰɞɜ 

əɩŭɘəɎ Űɞɡ ŬɚɚɎ əŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ ɘůɢɡɟɎ ŮɟɔŬɚŮɑŬ ŬɜɎˊŰɡɝɖɠ 

ŮűŬɟɛɞɔɩɜ. ȷˊɞŰɏɚŮůɛŬ ŬɡŰɞɨ ŮɑɜŬɘ ɧɚɞ əŬɘ ˊŮɟɘůůɧŰŮɟɞɘ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ 

ɜŬ ŬůɢɞɚɞɨɜŰŬɘ ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ ɔɘŬ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ ɛŮ 

ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Android əŬɘ ɜŬ ˊŬɟɎɔɞɜŰŬɘ ŮűŬɟɛɞɔɏɠ ɘəŬɜɏɠ ɜŬ 

əŬɚɨˊŰɞɡɜ ɛŮɔɎɚɞ Ůɨɟɞɠ ŬˊŬɘŰɐůŮɤɜ Ŭˊɧ Űɞɡɠ əŬŰŬɜŬɚɤŰɏɠ. Ƀɘ 

əŬŰŬɜŬɚɤŰɏɠ ɏɢɞɡɜ Űɖɜ ŮɡəŬɘɟɑŬ ɜŬ ˊɟɞɛɖɗŮɨɞɜŰŬɘ ɏɜŬ ɡɣɖɚɩɜ ŭɡɜŬŰɞŰɐŰɤɜ 

ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ əŬɗɩɠ əŬɘ Űɘɠ ůɢŮŰɘəɏɠ ŮɜɖɛŮɟɩůŮɘɠ Űɞɡ ŭɤɟŮɎɜ. 

ȺɡŮɟɔŮŰɞɨɜŰŬɘ Ůˊɑůɖɠ Ŭˊɧ Űɖɜ ˊɚɖɗɩɟŬ əŬɘ Űɖɜ ˊɞɘəɘɚɑŬ Űɤɜ ŭɘŬɗŮůɑɛɤɜ 

ŮűŬɟɛɞɔɩɜ. ȼ əŬŰɎůŰŬůɖ ŬɡŰɐ ɏɢŮɘ ŭɘŬɛɞɟűɩůŮɘ ɛŮɔɎɚŮɠ əɞɘɜɧŰɖŰŮɠ 

Ŭɜɗɟɩˊɤɜ ˊɞɡ ɏɢɞɡɜ Ůɛˊɚɞəɐ ɛŮ Űɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ůŮ ɞˊɞɘɞŭɐˊɞŰŮ 

ŮˊɑˊŮŭɞ, ŮɜɘůɢɨɞɜŰŬɠ Űɖɜ ɐŭɖ ˊɚɐɟɖ ɡˊɞůŰɐɟɘɝɖ Űɞɡ Ŭˊɧ Űɖɜ Google. H 

Google űɟɞɜŰɑɕŮɘ ɔɘŬ Űɖɜ ˊɚɐɟɖ ˊɟɞůŬɟɛɞɔɐ Űɞɡ ůŮ ŭɘŮɗɜɐ ˊɟɧŰɡˊŬ 

ɚŮɘŰɞɡɟɔɑŬɠ ɔɘŬ əɎɗŮ ŮˊɑˊŮŭɞ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ŬɚɚɎ əŬɘ Űɖɜ ˊɟɞɩɗɖůɖ 

Űɤɜ ŮűŬɟɛɞɔɩɜ Űɞɡ ɛɏůɤ Űɖɠ ŭɖɛɞűɘɚɞɨɠ ɡˊɖɟŮůɑŬɠ Google Play.  
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ȰɜŬ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ˊɟɞɞɟɘůɛɏɜɞ ɔɘŬ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ 

ŬɝɘɞɚɞɔŮɑŰŬɘ ɛŮ ɓɎůɖ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ɏɢɞɡɜ ɜŬ əɎɜɞɡɜ ɛŮ Űɘɠ 

ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡɠ. ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ Űɞɡ Android 

ůɡɜŮɢɑɕɞɜŰŬɘ ůŰɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ.  

 

ȷȷ ȿŮɘŰɞɡɟɔɑŬ ɄŮɟɘɔɟŬűɐ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

1 

ȿŮɘŰɞɡɟɔɑŮɠ Ƀɗɧɜɖɠ 

ɄɟɞůŬɟɛɧɕŮŰŬɘ ůŮ ɛŮɔɎɚɖ ŬɜɎɚɡůɖ, 
ŭɘůŭɘɎůŰŬŰŮɠ ɣɖűɘŬəɏɠ ɔɟŬűɘəɏɠ ɓɘɓɚɘɞɗɐəŮɠ, 
ŰɟɘůŭɘɎůŰŬŰŬ ɔɟŬűɘəɎ əŬɘ ˊŬɟŬŭɞůɘŬəɏɠ 
ŬˊŮɘəɞɜɑůŮɘɠ ɞɗɧɜɖɠ "ɏɝɡˊɜɤɜ" ůɡůəŮɡɩɜ 
əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ. 

2 
ȷˊɞɗɐəŮɡůɖ ȹŮŭɞɛɏɜɤɜ 

ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ 
ůɢŮůɘŬəɐɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ SQLite ɔɘŬ Űɖɜ 
ŬˊɞɗɐəŮɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ 

3 

ɆɡɜŭŮůɘɛɧŰɖŰŬ 

ɈˊɞůŰɖɟɑɕŮɘ ɧɚŮɠ Űɘɠ ɔɜɤůŰɏɠ ŰŮɢɜɞɚɞɔɑŮɠ 
ŮɜůɨɟɛŬŰɖɠ əŬɘ ŬůɨɟɛŬŰɖɠ ůɨɜŭŮůɖɠ 
ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ 
Űɤɜ GSM/EDGE, CDMA, EV-
DO, UMTS, Bluetooth, əŬɘ WiFi. 

4 ȷˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ȷɜŰŬɚɚŬɔɐ ɛɖɜɡɛɎŰɤɜ ɛŮ SMS əŬɘ MMS. 

5 ɄŮɟɘɐɔɖůɖ ůŰɞɜ ȽůŰɧ WebKit browser. 

6 
ɈˊɞůŰɐɟɘɝɖ Java 

ȿɞɔɘůɛɘəɧ ɔɟŬɛɛɏɜɞ ůŰɖɜ Java ŮɑɜŬɘ ŭɡɜŬŰɧɜ 
ɜŬ ɛŮŰŬɔɚɤŰŰɘůŰŮɑ əŬɘ ɜŬ ŮəŰŮɚŮůŰŮɑ ůŰɖɜ 
Ůɘəɞɜɘəɐ ɛɖɢŬɜɐ Dalvik. 

7 

ɈˊɞůŰɐɟɘɝɖ Ʉɞɚɡɛɏůɤɜ 

ɈˊɞůŰɖɟɑɕŮɘ Űɘɠ Ůɝɐɠ ɛɞɟűɏɠ 
ˊɞɚɡɛɏůɤɜ: H.263, H.264, MPEG-4 
SP, AMR, AMR-WB, AAC, HE-
AAC, MP3, MIDI, OGG 
Vorbis, WAV, JPEG, PNG, GIF, BMP. 

8 

Ⱥˊɘˊɚɏɞɜ ɡˊɞůŰɐɟɘɝɖ 
hardware 

ɄŬɟɞɡůɘɎɕŮɘ ůɡɛɓŬŰɧŰɖŰŬ ɛŮ əɎɛŮɟŮɠ ůŰŬŰɘəɐɠ 
ɐ əɘɜɞɨɛŮɜɖɠ ŮɘəɧɜŬɠ, ɞɗɧɜŮɠ Ŭűɐɠ, GPS, 
ŬɘůɗɖŰɐɟŮɠ ŮˊɘŰɎɢɡɜůɖɠ, ɛŬɔɜɖŰɧɛŮŰɟŬ, 
ŭɘůŭɘɎůŰŬŰɞɡɠ əŬɗɩɠ əŬɘ ŰɟɘůŭɘɎůŰŬŰɞɡɠ 
ŮˊɘŰŬɢɡɜŰɏɠ ɔɟŬűɘəɩɜ. 

9 

ɄŮɟɘɓɎɚɚɞɜ ȷɜɎˊŰɡɝɖɠ 
ȿɞɔɘůɛɘəɞɨ 

ɄŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬɠ ˊɟɞůɞɛɞɘɤŰɐ ůɡůəŮɡɐɠ, 
ŮɟɔŬɚŮɑŬ ɔɘŬ ŭɘɧɟɗɤůɖ ůűŬɚɛɎŰɤɜ, ɛɜɐɛɖ əŬɘ 
ŮɟɔŬɚŮɑŬ ŬɜɎɚɡůɖɠ Űɖɠ Ŭˊɧŭɞůɖɠ Űɞɡ 
ŮəŰŮɚɏůɘɛɞɡ ɚɞɔɘůɛɘəɞɨ əŬɗɩɠ əŬɘ ɏɜŬ 
ŮˊɘˊɟɧůɗŮŰɞ ɔɘŬ Űɞ Eclipse. 
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ȷȷ ȿŮɘŰɞɡɟɔɑŬ ɄŮɟɘɔɟŬűɐ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

10 

ȷɔɞɟɎ əŬɘ ȺɔəŬŰɎůŰŬůɖ 
ȺűŬɟɛɞɔɩɜ 

Tɞ Android Market ŮɑɜŬɘ ɏɜŬɠ əŬŰɎɚɞɔɞɠ 
ŮűŬɟɛɞɔɩɜ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɛŮŰŬűɞɟŰɤɗɞɨɜ 
əŬɘ ŮɔəŬŰŬůŰŬɗɞɨɜ ůŰɖɜ ůɡůəŮɡɐ ɎɛŮůŬ ɛɏůɤ 
ŬůɨɟɛŬŰɤɜ əŬɜŬɚɘɩɜ, ɢɤɟɑɠ Űɖɜ ɢɟɐůɖ 
ɡˊɞɚɞɔɘůŰɐ. 

11 Ƀɗɧɜɖ ȷűɐɠ ɄɞɚɚŬˊɚɩɜ 
ɆɖɛŮɑɤɜ 

ɇɞ ɚŮɘŰɞɡɟɔɘəɧ Android ŮɑɢŮ Ůɝ ɞɟɘůɛɞɨ 
ɡˊɞůŰɐɟɘɝɖ ɔɘŬ ɞɗɧɜŮɠ ˊɞɚɚŬˊɚɩɜ ůɖɛŮɑɤɜ. 

 

Ƀɘ ɛɖɢŬɜɘůɛɞɑ ŬůűŬɚŮɑŬɠ Űɞɡ Android ɓŬůɑɕɞɜŰŬɘ ůŰɖɜ ŬˊɞŭɞŰɘəɐ 

ɢɟɐůɖ Űɖɠ əɞɘɜɧɢɟɖůŰɖɠ ɛɜɐɛɖɠ, Űɖɜ ˊɞɚɡŮˊŮɝŮɟɔŬůɑŬ, ŰŬ ɛɞɜŬŭɘəɎ 

ŬɜŬɔɜɤɟɘůŰɘəɎ Űɤɜ ɢɟɖůŰɩɜ əŬɗɩɠ əŬɘ ůŰŬ ŭɘəŬɘɩɛŬŰŬ Űɤɜ ŬɟɢŮɑɤɜ. Ƀɘ 

ŮűŬɟɛɞɔɏɠ ŮɑɜŬɘ ŬˊɞɛɞɜɤɛɏɜŮɠ ɖ ɛɑŬ Ŭˊɧ Űɖɜ Ɏɚɚɖ əŬɘ ŬˊɞɗɖəŮɨɞɜŰŬɘ 

ɝŮɢɤɟɘůŰɎ əŬɘ ŮəŰŮɚɞɨɜŰŬɘ ɤɠ ɝŮɢɤɟɘůŰɏɠ ŭɘŬŭɘəŬůɑŮɠ ɛŮ ŭɘŬűɞɟŮŰɘəɎ 

ɛɞɜŬŭɘəɎ ŬɜŬɔɜɤɟɘůŰɘəɎ ɢɟɖůŰɩɜ əŬɘ ŭɘəŬɘɩɛŬŰŬ. ɞɘ ŮˊɘŰɟŮˊŰɏɠ ŮɜɏɟɔŮɘŮɠ ɔɘŬ 

Űɘɠ ŮűŬɟɛɞɔɏɠ ˊɟɏˊŮɘ ɜŬ ŭɖɚɩɜɞɜŰŬɘ ɟɖŰɎ. ɇŬ ŭɘəŬɘɩɛŬŰŬ ˊɟɞůŭɘɞɟɑɕɞɡɜ 

ɎŭŮɘŮɠ ůŬűɩɠ əŬɗɞɟɘůɛɏɜŮɠ ɔɘŬ  ˊɟɧůɓŬůɖ ůŮ ˊɧɟɞɡɠ Űɖɠ ůɡůəŮɡɐɠ. ɇɞ 

ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ůŰɘɠ ŮűŬɟɛɞɔɏɠ ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ 

Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ ŰɖɚŮűɩɜɞɡ ŮɜŮɟɔɞˊɞɘɩɜŰŬɠ ɛɖɢŬɜɘůɛɞɨɠ ˊɟɞůŰŬůɑŬɠ Űɞɡɠ 

Ŭˊɧ ŮůűŬɚɛɏɜɖ ɐ əŬəɧɓɞɡɚɖ ɢɟɐůɖ. ȾŬŰɎ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ŮűŬɟɛɞɔɩɜ ůŰɖɜ 

ůɡůəŮɡɐ ŮɟɤŰɎŰŬɘ Ŭˊɧ Űɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ɔɘŬ Űɞ Ŭɜ ůɡɜŬɘɜŮɑ ůŰɖɜ 

ˊŬɟɞɢɐ ɎŭŮɘŬɠ ˊɟɧůɓŬůɖɠ Űɖɠ ůŮ ŮɡŬɑůɗɖŰŮɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɖɠ ůɡůəŮɡɐɠ 

ŭɘŬŰɖɟɩɜŰŬɠ ŮɜɖɛŮɟɤɛɏɜɞ Űɞɜ ɢɟɐůŰɖ ɔɘŬ Űɞɜ Űɟɧˊɞ ˊɞɡ ŮəŰŮɚŮɑ Űɘɠ 

ŭɘŬŭɘəŬůɑŮɠ Űɖɠ. 

ȾɎɗŮ ŮűŬɟɛɞɔɐ ˊɞɡ ŰɟɏɢŮɘ ůŮ ɛɑŬ ůɡůəŮɡɐ Android ŬˊɞəŰɎ ɏɜŬ 

ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ɖ ŮűŬɟɛɞɔɐ ɛˊɞɟŮɑ ɜŬ 

ŭɘŬɢŮɘɟɑɕŮŰŬɘ ŭɘŬŭɘəŬůɑŮɠ ɛŮ Űɞ ɑŭɘɞ ŬɜŬɔɜɤɟɘůŰɘəɧ əŬɘ ɢɟɐůɖ əɟɑůɘɛɤɜ 

ŭɡɜŬŰɞŰɐŰɤɜ əŬɘ ˊɧɟɤɜ ɔɘŬ Űɘɠ ɞˊɞɑŮɠ ɖ ŮűŬɟɛɞɔɐ ŬɡŰɐ ɏɢŮɘ ŬŭŮɘɞŭɞŰɖɗŮɑ. Ƀɘ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ɏɢɞɡɜ ɞɟɑůŮɘ əŬɘ əŬŰŬɢɤɟɐůŮɘ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ŭɘəŬɘɩɛŬŰŬ 

ˊɞɡ ˊɟɏˊŮɘ ɜŬ Ůəɢɤɟɖɗɞɨɜ ůŰɖɜ ŮűŬɟɛɞɔɐ ɔɘŬ ɜŬ ɚŮɘŰɞɡɟɔɐůŮɘɠ ŬɝɘɧˊɘůŰŬ. 

ȾŬŰɎ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ɞ ɢɟɐůŰɖɠ ŬˊɞűŬůɑɕŮɘ Ŭɜ ɗŬ ŮˊɘŰɟŬˊŮɑ  ůŰɖɜ 

ŮűŬɟɛɞɔɐ ɜŬ ŬˊɞəŰɐůŮɘ ŰŬ ŭɘəŬɘɩɛŬŰŬ ŬɡŰɎ ɐ ɧɢɘ. ɇŬ ŭɘəŬɘɩɛŬŰŬ ˊɞɡ ɛˊɞɟŮɑ 

ɜŬ Ŭˊɞŭɞɗɞɨɜ ůŮ ɛɑŬ ŮűŬɟɛɞɔɐ ŭɘŬɘɟɞɨɜŰŬɘ ůŰɘɠ ŬəɧɚɞɡɗŮɠ əŬŰɖɔɞɟɑŮɠ: 
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ȾŬŰɖɔɞɟɑŬ ɄŮɟɘɔɟŬűɐ 
Normal ȹɘəŬɘɩɛŬŰŬ ůŮ ˊɧɟɞɡɠ əŬɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɖɠ ůɡůəŮɡɐɠ ˊɞɡ ŭŮɜ 

ɗŮɤɟɞɨɜŰŬɘ ŮɡŬɑůɗɖŰŬ. Ƀɘ ɢɟɐůŰŮɠ əŬŰɎ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɤɜ 
ŮűŬɟɛɞɔɩɜ ŭŮɜ ŮɜɖɛŮɟɩɜɞɜŰŬɘ ɔɘŬ Űɖ ɢɞɟɐɔɖůɖ Űɤɜ 
ŭɘəŬɘɤɛɎŰɤɜ ŬɡŰɩɜ.   

Dangerous ȹɘəŬɘɩɛŬŰŬ ůŮ ˊɧɟɞɡɠ əŬɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɖɠ ůɡůəŮɡɐɠ ˊɞɡ 
ˊɟɞəŬɚɞɨɜ ŬɚɚŬɔɏɠ ůŰɘɠ ɟɡɗɛɑůŮɘɠ Űɖɠ ůɡůəŮɡɐɠ (ɡˊɧ 
ˊɟɞɦˊɞɗɏůŮɘɠ). ȾŬŰɎ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɤɜ ŮűŬɟɛɞɔɩɜ ɞ 
ɢɟɐůŰɖɠ ŮɜɖɛŮɟɩɜŮŰŬɘ ɔɘŬ Űɖɜ ɨˊŬɟɝɖ Űɤɜ ŭɘəŬɘɤɛɎŰɤɜ ŬɡŰɩɜ  

Signature 
ȹɘəŬɘɩɛŬŰŬ ůŮ ˊɧɟɞɡɠ əŬɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɖɠ ůɡůəŮɡɐɠ ˊɞɡ 
ŮəɢɤɟɞɨɜŰŬɘ Ŭˊɧ Űɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Ŭɜ ɖ ŬɘŰɞɨůŬ 
ŮűŬɟɛɞɔɐ űɏɟŮɘ Űɖɜ ɑŭɘŬ ɡˊɞɔɟŬűɐ ɛŮ ŮəŮɑɜɖ ˊɞɡ ŬɟɢɘəɎ ɏɢŮɘ 
ŬɘŰɖɗŮɑ əŬɘ ɚɎɓŮɘ ŰŬ ŭɘəŬɘɩɛŬŰŬ ŬɡŰɎ. 

SignatureOrSystem 
Signature ŭɘəŬɘɩɛŬŰŬ ˊɞɡ ŭŮɜ Ŭűɞɟɞɨɜ ɧɛɤɠ ˊɟɞɔɟɎɛɛŬŰŬ 
Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ. ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɡɜɐɗɤɠ ůŮ 
ŬɜŬɓŬɗɛɑůŮɘɠ ŮűŬɟɛɞɔɩɜ. 

System 
ȹɘəŬɘɩɛŬŰŬ ůŮ ˊɧɟɞɡɠ əŬɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɖɠ ůɡůəŮɡɐɠ  ɔɘŬ 
ŮűŬɟɛɞɔɏɠ ˊɞɡ ŮɑɜŬɘ ŮɔəŬŰŮůŰɖɛɏɜŮɠ ůŰɖɜ Ŭɟɢɘəɐ ɏəŭɞůɖ Űɞɡ 
ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ. 

Development 
ȹɘəŬɘɩɛŬŰŬ ůŮ ˊɧɟɞɡɠ əŬɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɖɠ ůɡůəŮɡɐɠ  ɔɘŬ 
ŮűŬɟɛɞɔɏɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɞ ůŰɎŭɘɞ Űɖɠ ŬɜɎˊŰɡɝɖɠ 

 

ȼ ŭɐɚɤůɖ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ŭɘəŬɘɤɛɎŰɤɜ ɔɑɜŮŰŬɘ Ŭˊɧ Űɞɡɠ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ůŮ əŬŰɎɚɚɖɚɞ XML ŬɟɢŮɑɞ, Űɞ Manifest.xml. ȰɜŬ 

ˊŬɟɎŭŮɘɔɛŬ űŬɑɜŮŰŬɘ ůŰɖɜ ˊŬɟŬəɎŰɤ ŮɘəɧɜŬ: 

 

ȺɘəɧɜŬ 8: ȹɐɚɤůɖ ŬˊŬɟŬɑŰɖŰɤɜ ŭɘəŬɘɤɛɎŰɤɜ (http://cleancodedevelopment-
qualityseal.blogspot.gr/2012/12/first-phonegap-app-with-android-using.html) 

http://cleancodedevelopment-qualityseal.blogspot.gr/2012/12/first-phonegap-app-with-android-using.html
http://cleancodedevelopment-qualityseal.blogspot.gr/2012/12/first-phonegap-app-with-android-using.html
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ɇɞ Android ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɡɠ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ɜŬ 

ɡˊɞɔɟɎűɞɡɜ Űɘɠ ŮűŬɟɛɞɔɏɠ Űɞɡ ɢɤɟɑɠ ɜŬ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ Ůɛˊɚɞəɐ ůŰɖɜ 

ŭɘŬŭɘəŬůɑŬ ɛɑŬɠ ŰɟɑŰɖɠ ɏɛˊɘůŰɖɠ ɞɜŰɧŰɖŰŬɠ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŬɜŬɚŬɛɓɎɜɞɡɜ 

Űɖɜ ˊŬŰɟɧŰɖŰŬ Űɤɜ ŮűŬɟɛɞɔɩɜ Űɞɡɠ ŬɚɚɎ ˊŬɟɎɚɚɖɚŬ ŭɘŮɡəɞɚɨɜŮŰŬɘ ɖ 

ŬɜŬɓɎɗɛɘůɖ Űɞɡɠ əŬɗɩɠ ɞɘ ŮűŬɟɛɞɔɏɠ ˊɞɡ ɏɢɞɡɜ ŭɖɛɘɞɡɟɔɖɗŮɑ ɡˊɧ Űɖɜ ɑŭɘŬ 

ɡˊɞɔɟŬűɐ (əɚŮɘŭɑ) ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ŬˊɞəŰɐůɞɡɜ Űɞ ɑŭɘɞ ɛɞɜŬŭɘəɧ 

ŬɜŬɔɜɤɟɘůŰɘəɧ (Burns, 2009). 

 

ũŮɜɘəɐ ȹɞɛɐ ȺűŬɟɛɞɔɩɜ ɔɘŬ Android 

 

Ƀɘ ŮűŬɟɛɞɔɏɠ ɔɘŬ Android ŬɜŬˊŰɨůůɞɜŰŬɘ ůŮ 4 ůɡůŰŬŰɘəɎ ůŰɞɘɢŮɑŬ 

(Components). ȾɎɗŮ ɏɜŬ Ŭˊɧ ŰŬ ůɡůŰŬŰɘəɎ ŬɡŰɎ ŮɑɜŬɘ ɏɜŬ ŭɘŬűɞɟŮŰɘəɧ ůɖɛŮɑɞ 

Ŭˊɧ Űɞ ɞˊɞɑɞ ɛˊɞɟŮɑ ɜŬ ˊɟɞůŮɔɔɑůŮɘ Űɖɜ ŮűŬɟɛɞɔɐ Űɞ ůɨůŰɖɛŬ. ɇŬ 

ůɡůŰŬŰɘəɎ: 

¶ Activities: ȷɜŰɘˊɟɞůɤˊŮɨŮɘ ɛɑŬ ɞɗɧɜɖ əŬɘ Űɖɜ ŬɜŰɑůŰɞɘɢɖ 

ŭɘŮˊŬűɐ. 

¶ Services: ȺɑɜŬɘ ɏɜŬ ůɡůŰŬŰɘəɧ ˊɞɡ ŰɟɏɢŮɘ ůŰɞ ˊŬɟŬůəɐɜɘɞ ɔɘŬ ɜŬ 

ŮɝɡˊɖɟŮŰɐůŮɘ ɛɑŬ ŭɘŮɟɔŬůɑŬ ɖ ɞˊɞɑŬ ŭɘŬɟəŮɑ ɛŮɔɎɚɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ ɐ ɔɘŬ Űɖɜ ŮɝɡˊɖɟɏŰɖůɖ ŭɘŮɟɔŬůɘɩɜ ˊɞɡ Űɟɏɢɞɡɜ 

ŬˊɞɛŬəɟɡůɛɏɜŬ. ɇŬ Services ŭŮɜ ˊŬɟɏɢɞɡɜ əɎˊɞɘɞɡ Ůɑŭɞɡɠ 

ŭɘŮˊŬűɏɠ. 

¶ Content Providers: ȹɘŬɢŮɘɟɑɕŮŰŬɘ ɏɜŬ ŭɘŬɛɞɘɟŬɕɧɛŮɜɞ ůɨɜɞɚɞ 

ŭŮŭɞɛɏɜɤɜ. ȹɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɔɘŬ ŬˊɞɗɐəŮɡůɖ ůŮ SQLite, 

ůŰɞ ŭɘŬŭɘəŰɨɞɡ, ůŰɞ File System. ɀɏůɤ Űɤɜ Content Providers ɖ 

ŮűŬɟɛɞɔɐ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŮ ŭŮŭɞɛɏɜŬ Ɏɚɚɖɠ 

ŮűŬɟɛɞɔɐɠ ɐ ɛɑŬ Ɏɚɚɖ ŮűŬɟɛɞɔɐ ůŰŬ ŭɘəɎ Űɖɠ. 

¶ Broadcast Receivers: ȷˊɞŰŮɚŮɑ ůɡůŰŬŰɘəɧ Űɞ ɞˊɞɑɞ ŬɜŰɘŭɟɎŮɘ ůŮ 

ɔŮɜɘəŮɡɛɏɜŬ ɛɖɜɨɛŬŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɐ ˊŬɟɎɔɞɡɜ ŰɏŰɞɘŬ 

ɛɖɜɨɛŬŰŬ. ɇɏŰɞɘŬ ɛɖɜɨɛŬŰŬ ɛˊɞɟŮɑ ɜŬ Ŭűɞɟɞɨɜ ɢŬɛɖɚɐ 

ɛˊŬŰŬɟɑŬ, ůɡɜŭŮůɘɛɧŰɖŰŬ əŰɚ. 

ȾɎɗŮ ŮűŬɟɛɞɔɐ ɛˊɞɟŮɑ ɜŬ ŮəəɘɜɐůŮɘ Űɞ ůɡůŰŬŰɘəɧ ɛɑŬɠ Ɏɚɚɖɠ 

ŮűŬɟɛɞɔɐɠ. Ƀɘ ŭɏəŰŮɠ Űɤɜ Activity, Service əŬɘ Broadcast ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ ɛŮ 
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ŬůɨɔɢɟɞɜŬ ɛɖɜɨɛŬŰŬ ˊɞɡ əŬɚɞɨɜŰŬɘ intent ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ˊŬɟŬəɎŰɤ 

ůɢɐɛŬ. ȳŰŬɜ Űɞ ůɨůŰɖɛŬ ŮəəɘɜŮɑ ɏɜŬ ůɡůŰŬŰɘəɧ, ŮəəɘɜŮɑ ɖ ŭɘŬŭɘəŬůɑŬ ɔɘŬ Űɖ 

ůɡɔəŮəɟɘɛɏɜɖ ŮűŬɟɛɞɔɐ - Ŭɜ ŭŮɜ ŮɑɜŬɘ ɐŭɖ ůŮ ɚŮɘŰɞɡɟɔɑŬ -  ɛŮ Űɖɜ 

Ŭɟɢɘəɞˊɞɑɖůɖ Űɤɜ ŬˊŬɘŰɞɨɛŮɜɤɜ əɚɎůŮɤɜ. ȼ ŮɜŮɟɔɞˊɞɑɖůɖ ůɡůŰŬŰɘəɩɜ 

Ɏɚɚɤɜ ŮűŬɟɛɞɔɩɜ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɛŮ ŬɜŰɑůŰɞɘɢɖ əɚɐůɖ ůŰɞ ɚŮɘŰɞɡɟɔɘəɧ 

ůɨůŰɖɛŬ ɩůŰŮ ɖ ɢɟɐůɖ ɜŬ ɔɑɜŮɘ ɛɏůɤ ŬɡŰɞɨ (əŬɗɩɠ ɖ ŮűŬɟɛɞɔɐ ŰɟɏɢŮɘ ůŮ 

ŭɘŬűɞɟŮŰɘəɐ ŭɘŮɟɔŬůɑŬ ɛŮ ɎɚɚŬ ŭɘəŬɘɩɛŬŰŬ). 

 

 

ȺɘəɧɜŬ 9: Ⱦɚɐůɖ ɆɡůŰŬŰɘəɩɜ 

 

ȳŰŬɜ Űɞ ůɨůŰɖɛŬ ŮəəɘɜŮɑ ɏɜŬ ůɡůŰŬŰɘəɧ, ŮəəɘɜŮɑ ɖ ŭɘŬŭɘəŬůɑŬ ɔɘŬ Űɖ 

ůɡɔəŮəɟɘɛɏɜɖ ŮűŬɟɛɞɔɐ - Ŭɜ ŭŮɜ ŮɑɜŬɘ ɐŭɖ ůŮ ɚŮɘŰɞɡɟɔɑŬ -  ɛŮ Űɖɜ 

Ŭɟɢɘəɞˊɞɑɖůɖ Űɤɜ ŬˊŬɘŰɞɨɛŮɜɤɜ əɚɎůŮɤɜ. ȼ ŮɜŮɟɔɞˊɞɑɖůɖ ůɡůŰŬŰɘəɩɜ 

Ɏɚɚɤɜ ŮűŬɟɛɞɔɩɜ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɛŮ ŬɜŰɑůŰɞɘɢɖ əɚɐůɖ ůŰɞ ɚŮɘŰɞɡɟɔɘəɧ 

ůɨůŰɖɛŬ ɩůŰŮ ɖ ɢɟɐůɖ ɜŬ ɔɑɜŮɘ ɛɏůɤ ŬɡŰɞɨ (əŬɗɩɠ ɖ ŮűŬɟɛɞɔɐ ŰɟɏɢŮɘ ůŮ 

ŭɘŬűɞɟŮŰɘəɐ ŭɘŮɟɔŬůɑŬ ɛŮ ɎɚɚŬ ŭɘəŬɘɩɛŬŰŬ) 

 

ȷɜɎˊŰɡɝɖ ȺűŬɟɛɞɔɩɜ ɛŮ Űɞ Android Studio 

 

Ƀɘ ˊŮɟɘůůɧŰŮɟɞɘ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ Android Studio 

ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ ɔɘŬ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ. ɇɞ Android Studio 

ŬˊɞŰŮɚŮɑ ɏɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ ɚɞɔɘůɛɘəɞɨ (IDE) Android 

ŮűŬɟɛɞɔɩɜ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŮ Űɞ 2013 əŬɘ  əɡəɚɞűɧɟɖůŮ Űɞɜ ȹŮəɏɛɓɟɘɞɡ 
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2014. ɇɞ Android Studio ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ ȷndroid SDK (Software 

Development Kit) Űɞ ɞˊɞɑɞ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ŮɟɔŬɚŮɑŬ əŬɘ 

ɓɘɓɚɘɞɗɐəŮɠ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ ůŰɞ Android.  

ɇŬ Ůɑŭɖ Űɤɜ Project ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ɛŮ Űɞ Android Studio ŮɑɜŬɘ: 

¶ Application Project: ȺɑɜŬɘ ɞ ůɡɜɖɗɏůŰŮɟɞɠ Űɨˊɞɠ Project Űɞɡ 

ɞˊɞɑɞɡ ŰŬ ůɡůŰŬŰɘəɎ ŭɘŬɛɞɟűɩɜŮŰŬɘ ůŮ ɏɜŬ .apk ŬɟɢŮɑɞ Űɞ ɞˊɞɑɞ 

ŰŮɚɘəɎ ŮɔəŬɗɑůŰŬŰŬɘ ůŰɖɜ əɘɜɖŰɐ ůɡůəŮɡɐ. 

¶ Test Project: ɄŮɟɘɚŬɛɓɎɜɞɡɜ əɩŭɘəŬ ɔɘŬ Űɖɜ ŭɞəɘɛɐ Űɤɜ 

Application Project əŬɘ ŭɘŬɛɞɟűɩɜɞɜŰŬɘ ůŮ ŮűŬɟɛɞɔɏɠ ˊɞɡ 

Űɟɏɢɞɡɜ ůŮ ɛɑŬ ůɡůəŮɡɐ. 

¶ Library Projects: ɄŮɟɘɚŬɛɓɎɜɞɡɜ ŭɘŬɛɞɘɟɎůɘɛɞ əɩŭɘəŬ əŬɘ 

ˊɧɟɞɡɠ ůŰɞɜ ɞˊɞɑɞ ɛˊɞɟŮɑ ɜŬ ŬɜŬűŮɟɗŮɑ ɏɜŬ Android Project. 

ȹŮɜ ŮɔəŬɗɑůŰŬɜŰŬɘ ŬɚɚɎ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŮ .apk 

ŬɟɢŮɑɞ əŬŰɎ Űɖɜ ŭɘŬɛɧɟűɤůɖ Űɞɡ. 

ɆŰɖɜ ˊŬɟŬəɎŰɤ ŮɘəɧɜŬ űŬɑɜŮŰŬɘ ɖ ŭɞɛɐ Űɤɜ Android Project. 
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ȺɘəɧɜŬ 10: ȹɞɛɐ Android Project 

 

¶ ɆŰɞɜ űɎəŮɚɞ src ŰɞˊɞɗŮŰɞɨɜŰŬɘ ŰŬ java ŬɟɢŮɑŬ ˊɞɡ Ŭűɞɟɞɨɜ ŰŬ 

Activities Űɖɠ 

¶ ɆŰɞɜ űɎəŮɚɞ gen ŰɞˊɞɗŮŰɞɨɜŰŬɘ ŰŬ ŬɟɢŮɑŬ ˊɞɡ ˊŬɟɎɔŮɘ 

ŬɡŰɧɛŬŰŬ Űɞ Android Development Tool. 

¶ ɆŰɞɜ űɎəŮɚɞ assets əŬŰŬɢɤɟɞɨɜŰŬɘ ŬɟɢŮɑŬ ŰŬ ɞˊɞɑŬ ɗŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɤɠ ɏɢɞɡɜ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ ˊɞɡ 

ŬɜŬˊŰɨůůŮŰŬɘ ůŰŬ ˊɚŬɑůɘŬ Project. 

¶ ɆŰɞɜ űɎəŮɚɞ lib ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɓɘɓɚɘɞɗɐəŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ 

ɖ ŮűŬɟɛɞɔɐ. 

¶ ɆŰɞɜ űɎəŮɚɞ res ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɞɘ ŭɘɎűɞɟɞɘ ˊɧɟɞɘ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑ ɖ ŮűŬɟɛɞɔɐ. Ƀɘ ˊɧɟɞɘ ŮɑɜŬɘ ŰŬɝɘɜɞɛɖɛɏɜɞɘ əŬŰɎ 
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Ůɑŭɞɠ əŬɘ əŬŰɎ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡɠ Ŭˊɧ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɤɜ 

ůɡůəŮɡɩɜ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ Űɟɏɝɞɡɜ. ũɘŬ əɎɗŮ ˊɧɟɞ ˊɞɡ 

ˊɟɞůŰɑɗŮŰŬɘ ůŮ ɛɑŬ ŮűŬɟɛɞɔɐ Android Űɞ Software Development 

Kit Build Tool ŬˊɞŭɑŭŮɘ ɏɜŬɜ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ Ŭɟɘɗɛɧ. ɀŮ 

Űɞɜ Ŭɟɘɗɛɧ ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ ŬɜŬűɏɟŮŰŬɘ ɞ ˊɧɟɞɠ ůŰɞɜ ˊɖɔŬɑɞ 

əɩŭɘəɎ ɐ ůŮ ɞˊɞɘŬůŭɐˊɞŰŮ Ɏɚɚɞ ŬɟɢŮɑɞ Űɖɠ ŮűŬɟɛɞɔɐɠ. Ƀ 

ŭɘŬɢɤɟɘůɛɧɠ Űɤɜ ˊɧɟɤɜ Ŭˊɧ Űɞɜ ˊɖɔŬɑɞ əɩŭɘəŬ ŮɑɜŬɘ 

ŮˊɘɓŮɓɚɖɛɏɜɞɠ ɚɧɔɤ Űɖɠ ˊɞɘəɘɚɑŬɠ ɛɞɟűɩɜ əŬɘ ŭɡɜŬŰɞŰɐŰɤɜ 

ˊɞɡ ɏɢɞɡɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɘŬɢŮɘɟɘůŰɞɨɜ ɞɘ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ. Ƀɘ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ɞɟɑɕɞɡɜ ŭɘŬűɞɟŮŰɘəɎ ůɨɜɞɚŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɤɜ ˊɧɟɤɜ ɔɘŬ ŭɘŬűɞɟŮŰɘəɎ Ůɑŭɖ ůɡůəŮɡɩɜ. 

¶ ɇɞ ŬɟɢŮɑɞ default.properties ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

Űɞɡ project. 

¶ ɆŮ ɏɜŬ ŬɟɢŮɑɞ əŬŰŬɔɟɎűɞɜŰŬɘ ŬˊŬɟŬɘŰɐŰɤɠ ɧɚŬ ŰŬ ůɡůŰŬŰɘəɎ 

ˊɞɡ ɗŬ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɖɜ ŮűŬɟɛɞɔɐ. ɇɞ ŬɟɢŮɑɞ ŬɡŰɧ ɏɢŮɘ 

ɛɞɟűɐ XML əŬɘ ɞɜɞɛɎɕŮŰŬɘ Manifest. ȺˊɘˊɟɞůɗɏŰɤɠ ɛŮŰŬɝɨ 

Ɏɚɚɤɜ ůŰɞ ŬɟɢŮɑɞ ŬɡŰɧ əŬŰŬɔɟɎűɞɜŰŬɘ: 

o ɇŬ ŭɘəŬɘɩɛŬŰŬ ɢɟɖůŰɩɜ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ Ŭˊɧ Űɖɜ 

ŮűŬɟɛɞɔɐ. 

o ɇɞ ŮɚɎɢɘůŰɞ ŮˊɑˊŮŭɞ Android API ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ Űɖɜ 

ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

o ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ software əŬɘ hardware ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɐ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ Űɖɠ 

ŮűŬɟɛɞɔɐɠ. 

o ȸɘɓɚɘɞɗɐəŮɠ API ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɖ ŮűŬɟɛɞɔɐ ɔɘŬ ɜŬ 

ɚŮɘŰɞɡɟɔɐůŮɘ. 

ȼ ůɢŮŭɑŬůɖ Űɤɜ ŮűŬɟɛɞɔɩɜ, ˊɞɡ ŬˊŮŰɏɚŮůŬɜ Űɞ ɓŬůɘəɧ ŬɜŰɘəŮɑɛŮɜɞ 

Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ůŰɞ ɞˊɞɑɞ 

ɗŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ. ȼ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ ɔɘŬ Űɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ 

Android ŮˊɘɓɎɚɚŮɘ Űɖɜ ˊɟɞůŬɟɛɞɔɐ Űɤɜ ŮəŰŮɚɞɨɛŮɜɤɜ ŭɘŮɟɔŬůɘɩɜ Űɖɠ 

ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ ůŰɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ. ɆŰɞ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ůɢŮŭɑŬůɖɠ Űɤɜ ŮűŬɟɛɞɔɩɜ server əŬɘ client Űɞɡ 
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ˊŬɘɢɜɘŭɘɞɨ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ 

ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ Űɤɜ ŮɟɤŰɐůŮɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɞ ˊŬɘɢɜɑŭɘ. 
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ȾŮűɎɚŬɘɞ 3: ɆɢŮŭɑŬůɖ 

 

ɄŮɟɘɔɟŬűɐ 

 

ɇɞ ůɨůŰɖɛŬ ŬɜŬˊŰɨɢɗɖəŮ ɡˊɞůŰɖɟɑɕŮɘ Űɖɜ ŭɘŮɝŬɔɤɔɐ ˊŬɘɢɜɘŭɘɞɨ 

ɔɜɩůŮɤɜ ˊɞɚɚŬˊɚɩɜ ɢɟɖůŰɩɜ. ȼ ŭɘŮɝŬɔɤɔɐ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ɔɑɜŮŰŬɘ ɛɏůɤ 

əɘɜɖŰɩɜ ůɡůəŮɡɩɜ ˊɞɡ Űɟɏɢɞɡɜ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Android. ɀɑŬ Ŭˊɧ Űɘɠ 

ůɡůəŮɡɏɠ ŰɟɏɢŮɘ ŮűŬɟɛɞɔɐ ˊɞɡ ɗŬ ŮɜŮɟɔŮɑ ɤɠ ŭɘŬɢŮɘɟɘůŰɐɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ 

(server). Ƀɘ ɡˊɧɚɞɘˊŮɠ ůɡůəŮɡɏɠ ůɡɜŭɏɞɜŰŬɘ ůŮ ŬɡŰɐ əŬɘ Űɟɏɢɞɡɜ ŮűŬɟɛɞɔɐ ɖ 

ɞˊɞɑŬ ŮɜŮɟɔŮɑ ɤɠ ůɡɛɛŮŰɏɢɞɜŰŮɠ ï ˊŬɑəŰŮɠ (client). ɄŬɟɎɚɚɖɚŬ ŬɜŬˊŰɨɢɗɖəŮ 

əŬɘ ɛɑŬ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ ɔɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŮɟɤŰɐůŮɤɜ ˊɞɡ 

ɡ́ ɞɓɎɚɚɞɜŰŬɘ ůŰɞ ˊŬɘɢɜɑŭɘ.  

ȼ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ůɡɜɞˊŰɘəɎ ɏɢŮɘ ɤɠ Ůɝɐɠ: 

¶ Ƀ server ŭɘŬŰɖɟŮɑ ɛɑŬ ŰɟɎˊŮɕŬ ˊɚɖɟɞűɞɟɘɩɜ, ɖ ɞˊɞɑŬ ɏɢŮɘ 

ɜɤɟɑŰŮɟŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɛɏůɤ Ůɜɧɠ ŮəŰŮɚɏůɘɛɞɡ ůŮɜŬɟɑɞɡ 

ŮɜŮɟɔŮɘɩɜ (batch script), ɔɘŬ ŭɞɗɏɜŰŮɠ ŰɑŰɚɞɡɠ ŰŬɘɜɘɩɜ. ȷˊɧ 

ŬɡŰɐɜ ŬɜŰɚɞɨɜŰŬɘ ůŰɞɘɢŮɑŬ əŬɘ ŭɘŬɛɞɟűɩɜɞɜŰŬɘ ɞɘ ŮɟɤŰɐůŮɘɠ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ. ɇɘɠ ˊɚɖɟɞűɞɟɑŮɠ ŬɡŰɏɠ ɛˊɞɟŮɑ ɜŬ Űɘɠ ŭɘŬɢŮɘɟɑɕŮŰŬɘ 

əŬŰɎɚɚɖɚɞɠ ɢɟɐůŰɖɠ (əŬŰŬɢɩɟɖůɖ, Űɟɞˊɞˊɞɑɖůɖ, ŭɘŬɔɟŬűɐ) 

ɛɏůɤ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ. Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ 

ɓɟɑůəɞɜŰŬɘ ůŰɖɜ ŰɟɎˊŮɕŬ Űɞɡ server ŮɜɖɛŮɟɩɜɞɜŰŬɘ Ŭˊɧ Űɖɜ 

ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ. 

¶ ȾŬŰɎ Űɖɜ ɏɜŬɟɝɖ əɎɗŮ ˊŬɘɢɜɘŭɘɞɨ ɞ server ŭɏɢŮŰŬɘ ŬɘŰɐůŮɘɠ ɔɘŬ 

ůɡɛɛŮŰɞɢɐ ůŮ ŬɡŰɧ Ŭˊɧ ŭɘɎűɞɟɞɡɠ clients. ɇɞɡɠ clients ˊɞɡ 

ŬˊɞŭɏɢŮŰŬɘ Űɞɡɠ ŮɜɖɛŮɟɩɜŮɘ ɔɘŬ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ 

ŰɟɏɢɞɜŰɞɠ ˊŬɘɢɜɘŭɘɞɨ. 

¶ ȾŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ɞ server ɡˊɞɓɎɚɚŮɘ ŮɟɤŰɐůŮɘɠ 

ůŰɞɡɠ clients, ŬɜŬɛɏɜŮɘ Űɘɠ ŬˊŬɜŰɐůŮɘɠ ŬɡŰɩɜ əŬɘ Űɘɠ ŬɝɘɞɚɞɔŮɑ 

ɤɠ ˊɟɞɠ Űɖɜ ɞɟɗɧŰɖŰɎ Űɞɡɠ. 

¶ ȾŬŰɎ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ɞ server ŮɜɖɛŮɟɩɜŮɘ 

əŬŰɎɚɚɖɚɖ ŰɟɎˊŮɕŬ ˊɚɖɟɞűɞɟɘɩɜ ŮˊɘŭɧůŮɤɜ əŬɘ ˊŬɟɎɚɚɖɚŬ 

ŮɜɖɛŮɟɩɜŮɘ Űɞɡɠ clients ɔɘŬ Űɖɜ Ůˊɑŭɞůɖ Űɞɡɠ ůŰɞ ˊŬɘɢɜɑŭɘ. 
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ɆŰɞ ˊŬɟŬəɎŰɤ ůɢɐɛŬ űŬɑɜŮŰŬɘ ɖ ɔŮɜɘəɐ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

 

ȺɘəɧɜŬ 11: ȷɟɢɘŰŮəŰɞɜɘəɐ ɆɡůŰɐɛŬŰɞɠ 

 

Server 

 

ȿŮɘŰɞɡɟɔɘəɏɠ  ȷˊŬɘŰɐůŮɘɠ 

 

ȼ ŮűŬɟɛɞɔɐ ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ɤɠ server ˊɟɏˊŮɘ: 

¶ ɁŬ ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ůɡɛɛŮŰɞɢɐɠ ůŰɞ ˊŬɘɢɜɑŭɘ ɛɏɢɟɘ 32 ˊŬɘəŰɩɜ. 

¶ ɁŬ ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ˊɟɞůŬɟɛɞɔɐɠ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ ɤɠ Ůɝɐɠ: 

o ɇɞ port ůŰɞ ɞˊɞɑɞ ŬɜŬɛɏɜɞɜŰŬɘ ŮɘůŮɟɢɧɛŮɜŮɠ ůɡɜŭɏůŮɘɠ. 

o ɄɧůŮɠ ŮɟɤŰɐůŮɘɠ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞ ˊŬɘɢɜɑŭɘ. 

o ȷɜ ŬɜŬɛɏɜɞɜŰŬɘ ŬˊŬɜŰɐůŮɘɠ ɛɏɢɟɘ ɜŬ ŭɞɗŮɑ ɖ ůɤůŰɐ ŬˊɎɜŰɖůɖ ɐ 

Ŭɜ ɗŬ ŬɜŬɛɏɜɞɜŰŬɘ ůɡɜŮɢɩɠ ŬˊŬɜŰɐůŮɘɠ ɛɏůŬ ůŰɞɜ ŭɘŬŰɘɗɏɛŮɜɞ 

ɢɟɧɜɞ.  

o ȺɛűɎɜɘůɖ Űɤɜ ŮˊɘŭɧůŮɤɜ Űɤɜ ˊŬɘəŰɩɜ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ ɐ ɧɢɘ. 
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o ȷɜ ŭɘŬŰɑɗŮɜŰŬɘ ɓɞɐɗŮɘŮɠ ˊɟɞɠ Űɞɡɠ ˊŬɑəŰŮɠ (ŮɛűɎɜɘůɖ Űɤɜ ɛɘůɩɜ 

ˊɘɗŬɜɩɜ ŬˊŬɜŰɐůŮɤɜ, ŰɖɚŮűɤɜɘəɐ ɓɞɐɗŮɘŬ, ɓɞɐɗŮɘŬ Űɞɡ əɞɘɜɞɨ) 

əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

o ȷɜ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŮɟɤŰɐůŮɘɠ Űɨˊɞɡ Buzzer əŬɘ ůŮ ˊɞɘɞ 

ˊɞůɞůŰɧ. 

o Ⱥˊɘɓɞɚɐ űɑɚŰɟɤɜ ůŰɘɠ ŮɟɤŰɐůŮɘɠ. 

¶ ɁŬ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮɜɖɛŮɟɩɜŮɘ Űɖɜ Ŭˊɞɗɐəɖ Űɤɜ ŮɟɤŰɐůŮɤɜ 

Ŭˊɧ Űɞ ŭɘŬŭɑəŰɡɞ. 

¶ ɁŬ əɟŬŰɎŮɘ Űɘɠ ŮˊɘŭɧůŮɘɠ Űɤɜ ˊŬɘəŰɩɜ. 

¶ ɁŬ ŮˊɘɚɏɔŮɘ ɔɘŬ əɎɗŮ ˊŬɘɢɜɑŭɘ ŰɡɢŬɑŮɠ ŮɟɤŰɐůŮɘɠ əŬɘ ŬˊŬɜŰɐůŮɘɠ 

 

ɀɖ ɚŮɘŰɞɡɟɔɘəɏɠ ȷˊŬɘŰɐůŮɘɠ 

 

ȼ ŮűŬɟɛɞɔɐ ɜŬ ŬˊŬɘŰŮɑ Űɖɜ əŬŰŬɜɎɚɤůɖ ˊŮɟɘɞɟɘůɛɏɜɤɜ ˊɧɟɤɜ ɚɧɔɤ 

Űɖɠ űɨůɖɠ Űɤɜ ůɡůəŮɡɩɜ ˊɎɜɤ ůŰɘɠ ɞˊɞɑŮɠ ɗŬ ŰɟɏɢŮɘ. 

 

ɄŮɟɘˊŰɩůŮɘɠ ɉɟɐůɖɠ 

 

Ƀɘ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑ ɞ ɢɟɐůŰɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ server ŮɑɜŬɘ 

ɞɘ Ůɝɐɠ: 

¶ ȷɜŬɜɏɤůɖ Űɤɜ ŮɔɔɟŬűɩɜ ˊŮɟɑ ŰŬɘɜɘɩɜ ˊɞɡ ŮɑɜŬɘ ŬˊɞɗɖəŮɡɛɏɜŮɠ ůŰɖɜ 

ŰɟɎˊŮɕŬ ˊɚɖɟɞűɞɟɘɩɜ (Database Update). 

¶ ȾŬŰŬɢɩɟɖůɖ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ˊŮɟɑ ŮˊɘŭɧůŮɤɜ ˊŬɘəŰɩɜ ˊɞɡ ŮɑɜŬɘ 

ŬˊɞɗɖəŮɡɛɏɜŮɠ ůŰɖɜ ŰɟɎˊŮɕŬ ˊɚɖɟɞűɞɟɘɩɜ (Score Insertion). 

¶ ȷɜɎəŰɖůɖ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ˊŮɟɑ ŮˊɘŭɧůŮɤɜ ˊŬɘəŰɩɜ ˊɞɡ ŮɑɜŬɘ 

ŬˊɞɗɖəŮɡɛɏɜŮɠ ůŰɖɜ ŰɟɎˊŮɕŬ ˊɚɖɟɞűɞɟɘɩɜ (Score Retrieval). 

¶ ȾŬŰŬɢɩɟɖůɖ Űɤɜ ˊɟɞŭɘŬɔɟŬűɩɜ ˊŬɘɢɜɘŭɘɞɨ (Game Configuration). 

¶ ȷˊɞŭɞɢɐ ůɡɜŭɏůŮɤɜ Ŭˊɧ clients (Connection Receiving). 

¶ Ⱥɜɖɛɏɟɤůɖ Űɤɜ ˊŬɘəŰɩɜ ɔɘŬ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ (Share 

Configuration Information with Clients). 

¶ Ɉˊɞɓɞɚɐ ŮɟɩŰɖůɖɠ ůŰɞɡɠ clients (Questioning Client). 
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¶ ȿɐɣɖ əŬɘ Ŭɝɘɞɚɧɔɖůɖ ŬˊɎɜŰɖůɖɠ Ŭˊɧ client (Receive and Evaluate 

Answer from Client). 

¶ Ⱥɜɖɛɏɟɤůɖ ˊŬɘəŰɩɜ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ ŬˊɎɜŰɖůɖɠ Űɞɡɠ (Inform 

clients about answer evaluation).  

¶ Ⱥɜɖɛɏɟɤůɖ ˊŬɘəŰɩɜ ɔɘŬ Űɖɜ ɏəɓŬůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ (Inform clients 

about game play). 

¶ ȷˊŮɚŮɡɗɏɟɤůɖ ɧɚɤɜ Űɤɜ ůɡɜŭɏůŮɤɜ (Connection closing). 

ɆŰɞ ˊŬɟŬəɎŰɤ ůɢɐɛŬ űŬɑɜɞɜŰŬɘ ɞɘ ˊŮɟɘˊŰɩůŮɘɠ ɢɟɐůɖɠ ůŮ USE-CASE 

ŭɘɎɔɟŬɛɛŬ. 

 

ȺɘəɧɜŬ 12: Server Use Case Diagram 

 

ȹŮŭɞɛɏɜŬ 

 

Ƀɘ ŬˊŬɘŰɞɨɛŮɜŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɘɠ ŮɟɤŰɐůŮɘɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬɘ ɔɘŬ Űɘɠ 

ŮˊɘŭɧůŮɘɠ Űɤɜ ˊŬɘəŰɩɜ ŮɑɜŬɘ ɞɟɔɤɛɏɜŮɠ ůŮ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ. ɇɞ Ůɜɜɞɘɞɚɞɔɘəɧ 

ůɢɐɛŬŰŬ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ˊŮɟɘɚŬɛɓɎɜŮɘ ŭɨɞ ɝŮɢɤɟɘůŰɏɠ ɞɜŰɧŰɖŰŮɠ: 

¶ Movie: Ƀ Űɨˊɞɠ ɞɜŰɞŰɐŰɤɜ Movie ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬɘɜɑŮɠ. ɇŬ ˊŮŭɑŬ ˊɞɡ 

ɢŬɟŬəŰɖɟɑɕɞɡɜ Űɘɠ ŰŬɘɜɑŮɠ ŮɑɜŬɘ: 

o id: ɀɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ ɔɘŬ Űɖɜ ŰŬɘɜɑŬ 

o title: Ƀ ŰɑŰɚɞɠ Űɖɠ ŰŬɘɜɑŬɠ  
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o year: ɇɞ ɏŰɞɠ ˊŬɟŬɔɤɔɐɠ Űɖɠ ŰŬɘɜɑŬɠ. 

o rated: Űɘɛɐ ˊŮŭɑɞɡ çɓŬɗɛɞɚɞɔɐɗɖəŮè 

o released: ȼ ɖɛŮɟɞɛɖɜɑŬ ŭɘɎɗŮůɖɠ Űɖɠ ŰŬɘɜɑŬɠ. 

o genre: ɇɞ Ůɑŭɞɠ Űɖɠ ŰŬɘɜɑŬɠ. 

o director: Ƀ ůəɖɜɞɗɏŰɖɠ Űɖɠ ŰŬɘɜɑŬɠ. 

o writer: ɇŬ ɞɜɞɛŬŰŮˊɩɜɡɛŬ Űɤɜ ůɡɔɔɟŬűɏɤɜ Űɖɠ ŰŬɘɜɑŬɠ. 

o actors: ɇŬ ɞɜɞɛŬŰŮˊɩɜɡɛŬ Űɤɜ ɖɗɞˊɞɘɩɜ ˊɞɡ 

ˊɟɤŰŬɔɤɜɘůŰɞɨɜ ůŰɖɜ ŰŬɘɜɑŬ. 

o plot: ɇɖɜ ˊɚɞəɐ Űɖɠ ŰŬɘɜɑŬɠ 

o poster: URL Űɖɠ ɗɏůɖɠ ˊɞɡ ŮɑɜŬɘ ŬˊɞɗɖəŮɡɛɏɜɖ Űɞ poster Űɖɠ 

ŰŬɘɜɑŬɠ. 

o runtime: ȼ ŭɘɎɟəŮɘŬ Űɖɠ ŰŬɘɜɑŬɠ. 

o rating: ȼ ɛɏůɖ ɓŬɗɛɞɚɞɔɑŬ ˊɞɡ ɏɢŮɘ ŬˊɞůˊɎůŮɘ ɖ ŰŬɘɜɑŬ 

o votes: Ƀɘ ŬɝɘɞɚɞɔɐůŮɘɠ ˊɞɡ ɏɢŮɘ ɚɎɓŮɘ ɖ ŰŬɘɜɑŬ. 

o imdb: ɇɞ imdb id Űɖɠ ŰŬɘɜɑŬɠ 

o tstamp: ɀɘŬ ɢɟɞɜɘəɐ ůűɟŬɔɑŭŬ ˊɞɡ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ ɖɛŮɟɞɛɖɜɑŬ 

ŰŮɚŮɡŰŬɑŬɠ ŮˊŮɝŮɟɔŬůɑŬɠ Űɖɠ ŮɔɔɟŬűɐɠ (ŰŬɘɜɑŬɠ) 

¶ Score: Ƀ Űɨˊɞɠ ɞɜŰɞŰɐŰɤɜ score ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ŮˊɘŭɧůŮɘɠ Űɤɜ 

ˊŬɘəŰɩɜ. ɇŬ ˊŮŭɑŬ Űɖɠ ŮɑɜŬɘ: 

o name: ɇɞ ɣŮɡŭɩɜɡɛɞ Űɞɡ ɢɟɐůŰɖ ˊɞɡ ˊɏŰɡɢŮ Űɖɜ Ůˊɑŭɞůɖ 

o score: ȼ Ůˊɑŭɞůɖ. 

o date: ȼ ɖɛŮɟɞɛɖɜɑŬ ˊɞɡ ŮˊŮŰŮɨɢɗɖ ɖ Ůˊɑŭɞůɖ. 

 

ȹɞɛɘəɎ ɆŰɞɘɢŮɑŬ ȺűŬɟɛɞɔɐɠ 

 

ɆŰɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŮűŬɟɛɞɔɐɠ ŮɛˊɚɏəɞɜŰŬɘ ɞɘ Ůɝɐɠ əɚɎůŮɘɠ ŬɜŰɘəŮɘɛɏɜɤɜ: 

¶ AboutActivity: ɄŮɟɘɚŬɛɓɎɜŮɘ ɧɚɖ Űɖɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ˊɞɡ ŬűɞɟɎ Űɖɜ 

ˊɟɞɓɞɚɐ ˊɚɖɟɞűɞɟɘɩɜ ɔɘŬ Űɖɜ ɑŭɘŬ Űɖɜ ŮűŬɟɛɞɔɐ. ɆŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

Űɖɠ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ůŰɞɘɢŮɑŬ Űɤɜ ŭɘŮˊŬűɩɜ əŬɘ 

ɛɏɗɞŭɞɘ ˊɞɡ ɞɟɑɕɞɡɜ Űɖɜ ŬɜŰɑŭɟŬůɖ ůŮ ůɡɛɓɎɜŰŬ. ȷɜŬɚɡŰɘəɧŰŮɟŬ ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ əɚɎůɖɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ: 

Á ȹɨɞ textboxes ɔɘŬ Űɖɜ ˊɟɞɓɞɚɐ ˊɚɖɟɞűɞɟɘɩɜ ůɢŮŰɘəɎ ɛŮ 

ŰŬ ɛɏɚɖ Űɖɠ ɞɛɎŭŬɠ ŬɜɎˊŰɡɝɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ. 
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Á ɄɚɐəŰɟŬ ŰŬ ɞˊɞɑŬ ɞŭɖɔɞɨɜ ůŮ ɘůŰɞůŮɚɑŭŮɠ ůɢŮŰɘəɏɠ ɛŮ ŰŬ 

ɛɏɚɖ Űɖɠ ɞɛɎŭŬɠ ŬɜɎˊŰɡɝɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

Á ɄɚɐəŰɟɞ ɔɘŬ Űɖɜ ɛŮŰɎɓŬůɖ ůŰɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ɚŮɘŰɞɡɟɔɑŬ. 

¶ ConfigurationActivity: ɄŮɟɘɚŬɛɓɎɜŮɘ ɧɚɖ Űɖɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ɔɘŬ Űɖɜ 

əŬŰŬɢɩɟɖůɖ Űɤɜ ɟɡɗɛɑůŮɤɜ Űɤɜ ˊŬɘɢɜɘŭɘɩɜ. ɆŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ 

ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ůŰɞɘɢŮɑŬ Űɤɜ ŭɘŮˊŬűɩɜ əŬɘ ɛɏɗɞŭɞɘ 

ˊɞɡ ɞɟɑɕɞɡɜ Űɖɜ ŬɜŰɑŭɟŬůɖ ůŮ ůɡɛɓɎɜŰŬ. ȷɜŬɚɡŰɘəɧŰŮɟŬ ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ əɚɎůɖɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ: 

Á ɄɚɐəŰɟŬ toggle buttons ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɤɜ ɟɡɗɛɑůŮɤɜ 

Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

Á Textboxes ɔɘŬ Űɖɜ əŬŰŬɢɩɟɖůɖ ɟɡɗɛɑůŮɤɜ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ. 

Á ɄɚɐəŰɟŬ ɔɘŬ Űɖɜ ɛŮŰɎɓŬůɖ ůŰɖɜ ˊɟɞɖɔɞɨɛŮɜɖ əŬɘ Űɖɜ 

ŮˊɧɛŮɜɖ ɚŮɘŰɞɡɟɔɑŬ. 

Á ɄɚɐəŰɟɞ ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɞɡ Ŭɜ Űɞ ˊŬɘɢɜɑŭɘ ŭɘŮɝɎɔŮŰŬɘ ɔɘŬ 

ɏɜŬɜ ˊŬɑəŰɖ ɐ ɔɘŬ ˊɞɚɚɞɨɠ ˊŬɑəŰŮɠ. 

¶ Download: ɄŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ɔɘŬ Űɖɜ ɚɐɣɖ ŬɟɢŮɑɤɜ 

ŬɜŬɓɎɗɛɘůɖɠ Űɤɜ ˊŮɟɘŮɢɞɛɏɜɤɜ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ, ɧůɞ ŬűɞɟɎ Űɘɠ 

ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ ŰŬɘɜɑŮɠ. ȰɢŮɘ ůŬɜ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɛɑŬ ɚɑůŰŬ ɖ 

ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛɑŬ ůŮɘɟɎ Ŭˊɧ SQL ŮɜŰɞɚɏɠ. ɄŮɟɘɚŬɛɓɎɜŮɘ Ůˊɑůɖɠ 

ɛɑŬ ɛɏɗɞŭɞ ɔɘŬ Űɖɜ ɚɐɣɖ Űɤɜ SQL ŮɜŰɞɚɩɜ Ŭˊɧ Űɞ ŭɘŬŭɑəŰɡɞ ůŰɖɜ 

ˊɟɞŬɜŬűŮɟɗŮɑůŬ ɚɑůŰŬ. 

¶ FirstScreen: ɄŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ Űɖɠ ɞɗɧɜɖɠ ɛŮ Űɖɜ 

ɞˊɞɑŬ ɗŬ ŮˊɘɚɏɔŮŰŬɘ Űɞ ˊɞɘŬ ŭɘŮɟɔŬůɑŬ ɗŬ ŮəŰŮɚŮůŰŮɑ. ɆŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŰŬ ˊɚɐəŰɟŬ ˊɞɡ ɞŭɖɔɞɨɜ ůŰɘɠ 

ŬɜŰɑůŰɞɘɢŮɠ ɚŮɘŰɞɡɟɔɑŮɠ Ůɜɩ ɞɘ ɛɏɗɞŭɞɘ Űɖɠ ˊŮɟɘɔɟɎűɞɡɜ Űɖɜ ŬɜŰɑŭɟŬůɖ 

Űɖɠ ŮűŬɟɛɞɔɐɠ ůŰŬ ůɡɛɓɎɜŰŬ ˊɑŮůɖɠ Űɤɜ ˊɚɐəŰɟɤɜ. 

¶ HomeActivity: ɄŮɟɘɚŬɛɓɎɜŮɘ ɧɚɖ Űɖɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ɔɘŬ Űɖɜ ŭɘŮɝŬɔɤɔɐ 

Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ɆŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŮəŰɧɠ Ŭˊɧ 

ɧɚŬ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ůŰɞɘɢŮɑŬ ŭɘŮˊŬűɐɠ, ɖ ůŮɘɟɎ Űɤɜ ŮɟɤŰɐůŮɤɜ ˊɞɡ ɗŬ 

ɡˊɞɓɚɖɗŮɑ ůŰɞɡɠ ˊŬɑəŰŮɠ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬɘ Űɞ 

ůɨɜɞɚɞ Űɤɜ ˊŬɘəŰɩɜ ˊɞɡ ɗŬ ůɡɛɛŮŰɏɢɞɡɜ ůŰɞ ˊŬɘɢɜɑŭɘ. 

ɄŮɟɘɚŬɛɓɎɜɞɜŰŬɘ Ůˊɑůɖɠ ŰŬ ůŰɞɘɢŮɑŬ ůɨɜŭŮůɖɠ (socket) ˊɟɞɠ Űɞɡɠ 
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clients əŬɘ ɞɘ ɟɡɗɛɑůŮɘɠ ˊɞɡ əŬɗɞɟɑɕɞɡɜ Űɖɜ Ůɝɏɚɘɝɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȼ 

ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ ɛŮɗɧŭɞɡɠ ˊɞɡ 

ˊɟɞɔɟŬɛɛŬŰɑɕɞɡɜ Űɖɜ ŬɜŰɑŭɟŬůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ ůŰŬ ůɡɛɓɎɜŰŬ. 

¶ LineAdapter: ɄɟɧəŮɘŰŬɘ ɔɘŬ Űɖɜ ˊŮɟɘɔɟŬűɐ Űɖɠ ŭɞɛɐɠ Űɖɠ ɚɑůŰŬɠ 

Ůˊɘɚɞɔɐɠ Űɤɜ ˊŬɘəŰɩɜ əŬŰɎ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Buzzer 

¶ Movie: ȾɚɎůɖ ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɘɠ ŰŬɘɜɑŮɠ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ŬɜŰɚɞɨɜŰŬɘ ɞɘ 

ŮɟɤŰɐůŮɘɠ ˊɞɡ ɡˊɞɓɎɚɚɞɜŰŬɘ ˊɟɞɠ Űɞɡɠ ˊŬɑəŰŮɠ. ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

Űɤɜ ŰŬɘɜɘɩɜ ŮɑɜŬɘ: 

Á id: ɀɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ ɔɘŬ Űɖɜ ŰŬɘɜɑŬ 

Á title: Ƀ ŰɑŰɚɞɠ Űɖɠ ŰŬɘɜɑŬɠ  

Á year: ɇɞ ɏŰɞɠ ˊŬɟŬɔɤɔɐɠ Űɖɠ ŰŬɘɜɑŬɠ. 

Á rated: Űɘɛɐ ˊŮŭɑɞɡ çɓŬɗɛɞɚɞɔɐɗɖəŮè 

Á released: ȼ ɖɛŮɟɞɛɖɜɑŬ ŭɘɎɗŮůɖɠ Űɖɠ ŰŬɘɜɑŬɠ. 

Á genre: ɇɞ Ůɑŭɞɠ Űɖɠ ŰŬɘɜɑŬɠ. 

Á director: Ƀ ůəɖɜɞɗɏŰɖɠ Űɖɠ ŰŬɘɜɑŬɠ. 

Á writer: ɇŬ ɞɜɞɛŬŰŮˊɩɜɡɛŬ Űɤɜ ůɡɔɔɟŬűɏɤɜ Űɖɠ ŰŬɘɜɑŬɠ. 

Á actors: ɇŬ ɞɜɞɛŬŰŮˊɩɜɡɛŬ Űɤɜ ɖɗɞˊɞɘɩɜ ˊɞɡ 

ˊɟɤŰŬɔɤɜɘůŰɞɨɜ ůŰɖɜ ŰŬɘɜɑŬ. 

Á plot: ȼ ˊɚɞəɐ Űɖɠ ŰŬɘɜɑŬɠ 

Á poster: URL Űɖɠ ɗɏůɖɠ ˊɞɡ ŮɑɜŬɘ ŬˊɞɗɖəŮɡɛɏɜɖ Űɞ poster 

Űɖɠ ŰŬɘɜɑŬɠ. 

Á runtime: ȼ ŭɘɎɟəŮɘŬ Űɖɠ ŰŬɘɜɑŬɠ. 

Á rating: ȼ ɛɏůɖ ɓŬɗɛɞɚɞɔɑŬ ˊɞɡ ɏɢŮɘ ŬˊɞůˊɎůŮɘ ɖ ŰŬɘɜɑŬ 

Á votes: Ƀɘ ŬɝɘɞɚɞɔɐůŮɘɠ ˊɞɡ ɏɢŮɘ ɚɎɓŮɘ ɖ ŰŬɘɜɑŬ. 

Á imdb: ɇɞ imdb id Űɖɠ ŰŬɘɜɑŬɠ 

Á tstamp: ɀɘŬ ɢɟɞɜɘəɐ ůűɟɟŬɔɑŭŬ ˊɞɡ ɗŬ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ 

ɖɛŮɟɞɛɖɜɑŬ ŰŮɚŮɡŰŬɑŬɠ ŮˊŮɝŮɟɔŬůɑŬɠ Űɖɠ ŮɔɔɟŬűɐɠ 

(ŰŬɘɜɑŬɠ) 

¶ MyDBHandler: ȼ əɚɎůɖ ŬɡŰɐ ˊŮɟɘɔɟɎűŮɘ ɧɚŮɠ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ 

ŮəŰŮɚɞɨɜ ŭɞůɞɚɖɣɑŮɠ ůŰɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ. ɆŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ 

ŮɑɜŬɘ ůɡɛɓɞɚɞůŮɘɟɏɠ ɞɘ ɞˊɞɑŮɠ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰŬ ɞɜɧɛŬŰŬ Űɖɠ ɓɎůɖɠ 

ŭŮŭɞɛɏɜɤɜ, Űɖɠ ɗɏůɖɠ ŬˊɞɗɐəŮɡůɖɠ Űɖɠ, ŰŬ ɞɜɧɛŬŰŬ Űɤɜ ˊɘɜɎəɤɜ əŬɘ 



53 
 

Űɤɜ ˊŮŭɑɤɜ ŬɡŰɩɜ, Űɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ. ɆŰɘɠ ɛŮɗɧŭɞɡɠ ˊɞɡ 

əŬɗɞɟɑɕɞɡɜ Űɖɜ ůɡɛˊŮɟɘűɞɟɎ Űɞɡɠ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ: 

Á ɀɏɗɞŭɞɘ ɔɘŬ Űɞ ɎɜɞɘɔɛŬ əŬɘ Űɞ əɚŮɑůɘɛɞ ůɨɜŭŮůɖɠ ˊɟɞɠ 

Űɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ. 

Á ɀɏɗɞŭɞɘ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ əŬɘ Űɖɜ ŬɜŬɓɎɗɛɘůɖ Űɖɠ 

ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ. 

Á ɀɏɗɞŭɞɠ ɔɘŬ Űɖɜ ŬɜɎəŰɖůɖ ŮɔɔɟŬűɩɜ Ŭˊɧ Űɞ ŭɘŬŭɑəŰɡɞ. 

Á ɀɏɗɞŭɞɠ ɔɘŬ Űɖɜ ŬɜɎəŰɖůɖ ůŰɞɘɢŮɑɤɜ ŰŬɘɜɘɩɜ Ŭˊɧ Űɖɜ 

ɓɎůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ŮɟɤŰɐůŮɤɜ Ŭˊɧ 

ŬɡŰɎ. 

Á ɀɏɗɞŭɞɠ ɔɘŬ Űɖɜ əŬŰŬɢɩɟɖůɖ ŮˊɘŭɧůŮɤɜ ˊŬɘəŰɩɜ 

Á ɀɏɗɞŭɞɠ ɔɘŬ Űɖɜ ŬɜɎəŰɖůɖ ŮˊɘŭɧůŮɤɜ ˊŬɘəŰɩɜ 

¶ Player: ɄŮɟɘɔɟɎűŮɘ ˊŬɑəŰŮɠ ˊɞɡ ůɡɛɛŮŰɏɢɞɡɜ ůŰɞ ˊŬɘɢɜɑŭɘ. ɆŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ˊŬɘəŰɩɜ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ: 

Á ɇɞ ɣŮɡŭɩɜɡɛɞ ɛŮ Űɞ ɞˊɞɑɞ ůɡɛɛŮŰɏɢŮɘ ɞ ˊŬɑəŰɖɠ ůŰɞ 

ˊŬɘɢɜɑŭɘ 

Á ȼ Ůˊɑŭɞůɖ Űɞɡ ˊŬɑəŰɖ 

ɆŰɖɜ əɚɎůɖ ɞɟɑɕɞɜŰŬɘ ɛɏɗɞŭɞɘ ɔɘŬ Űɞɜ ɢŮɘɟɘůɛɧ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

Űɞɡ əɎɗŮ ŬɜŰɘəŮɘɛɏɜɞɡ. 

¶ Question: ȾɚɎůɖ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ 

ŮɟɤŰɐůŮɤɜ ˊɞɡ ɡˊɞɓɎɚɚɞɜŰŬɘ ůŰɞ ˊŬɘɢɜɑŭɘ. ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ 

ŬɜŰɘəŮɘɛɏɜɤɜ ŬɡŰɐɠ Űɖɠ əɚɎůɖɠ ŮɑɜŬɘ: 

Á ȼ Ůəűɩɜɖůɖ Űɖɠ ŮɟɩŰɖůɖɠ 

Á Ƀɘ ˊɏɜŰŮ ˊɘɗŬɜɏɠ ŬˊŬɜŰɐůŮɘɠ Űɖɠ ŮɟɩŰɖůɖɠ 

Á ȼ ůɤůŰɐ ŬˊɎɜŰɖůɖ Űɖɠ ŮɟɩŰɖůɖɠ 

ɆŰɖɜ əɚɎůɖ ɞɟɑɕɞɜŰŬɘ ɛɏɗɞŭɞɘ ɔɘŬ Űɞɜ ɢŮɘɟɘůɛɧ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

Űɞɡ əɎɗŮ ŬɜŰɘəŮɘɛɏɜɞɡ. 

¶ RankingActivity: ɄŮɟɘɚŬɛɓɎɜŮɘ ɧɚɖ Űɖɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ɔɘŬ Űɖɜ 

ˊɟɞɓɞɚɐ Űɤɜ əŬɚɨŰŮɟɤɜ ŮˊɘŭɧůŮɤɜ ˊŬɘəŰɩɜ. 
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ɄŮɟɘɔɟŬűɐ ȿŮɘŰɞɡɟɔɘɩɜ 

 

ȺəŰɏɚŮůɖ ɄŬɘɢɜɘŭɘɞɨ 

 

ȼ ɚŮɘŰɞɡɟɔɑŬ ˊŬɘɢɜɘŭɘɞɨ ɏɢŮɘ ɤɠ Ůɝɐɠ: 

1. ȷɜŬɛɏɜŮɘ ɔɘŬ ŮɘůŮɟɢɧɛŮɜŮɠ ůɡɜŭɏůŮɘɠ. 

2. ɀŮ Űɖɜ ɚɐɣɖ Űɖɠ ˊɟɩŰɖɠ ŮɘůŮɟɢɧɛŮɜɖɠ ůɨɜŭŮůɖɠ əŬŰŬɔɟɎűŮɘ ŰŬ 

ůŰɞɘɢŮɑŬ Űɖɠ (ɧɜɞɛŬ ˊŬɑəŰɖ), ˊɟɞůŭɘɞɟɑɕŮɘ ŰŬ ůŰɞɘɢŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮ 

ŬɡŰɐ əŬɘ ůŰɖɜ ůɡɜɏɢŮɘŬ ŮəəɘɜŮɑ ɏɜŬ ɢɟɞɜɧɛŮŰɟɞ əŬŰŬɔɟŬűɐɠ Űɞɡ ɢɟɧɜɞɡ 

əŬŰɎ Űɞɜ ɞˊɞɑɞ ɗŬ ŬɜŬɛɏɜŮɘ ɜɏŮɠ ůɡɜŭɏůŮɘɠ.  

3. ȷɜ Űɞ ˊŬɘɢɜɑŭɘ ɏɢŮɘ ɞɟɘůŰŮɑ ɜŬ ɡɚɞˊɞɘɖɗŮɑ ɔɘŬ ɏɜŬ ˊŬɑəŰɖ ŰɧŰŮ ɖ 

ɡˊɞɓɞɚɐ ŮɟɤŰɐůŮɤɜ ɝŮəɘɜɎŮɘ Ŭɛɏůɤɠ. 

4. ȷɜ ɞ ɛɏɔɘůŰɞɠ ɢɟɧɜɞɠ ŬɜŬɛɞɜɐɠ ˊŬɟɏɚɗŮɘ əŬɘ ŭŮɜ ɔɑɜŮɘ əɎˊɞɘŬ 

Ůˊɘˊɚɏɞɜ ůɨɜŭŮůɖ ŰɧŰŮ Űɞ ˊŬɘɢɜɑŭɘ ŰŮɟɛŬŰɑɕŮŰŬɘ əŬɘ ŬˊŮɚŮɡɗŮɟɩɜŮŰŬɘ 

əŬɘ ɖ ůɨɜŭŮůɖ ˊɞɡ ŮɑɢŮ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɞ 

server ŮəˊɑˊŰŮɘ ůŮ əŬŰɎůŰŬůɖ ŬɜŬɛɞɜɐɠ ůɨɜŭŮůɖɠ. 

5. ũɘŬ əɎɗŮ ůɨɜŭŮůɖ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɛɏůŬ ůŰɞ ɛɏɔɘůŰɞ ŮˊɘŰɟŮˊŰɧ 

ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ, əŬŰŬɔɟɎűɞɜŰŬɘ ŰŬ ůŰɞɘɢŮɑŬ ůɨɜŭŮůɖɠ, ŮɚɏɔɢŮŰŬɘ Ŭɜ 

Űɞ ɧɜɞɛŬ ˊŬɑəŰɖ ɏɢŮɘ ɐŭɖ əŬŰŬɢɤɟɖɗŮɑ ï Ŭɜ ɏɢŮɘ ůɡɛɓŮɑ ŬɡŰɧ 

ŬˊɞŭɑŭŮŰŬɘ ɏɜŬ Ɏɚɚɞ ɧɜɞɛŬ ˊŬɑəŰɖ ï əŬɘ ŬˊɞəŬɗɑůŰŬŰŬɘ ɖ ŮˊɘəɞɘɜɤɜɑŬ 

ɛŮ Űɞɜ ˊŬɑəŰɖ. 

6. ȷɜ ˊɟɘɜ ŮəˊɜŮɨůŮɘ ɞ ɛɏɔɘůŰɞɠ ɢɟɧɜɞɠ ŬɜŬɛɞɜɐɠ ɏɢɞɡɜ ŬˊɞəŬŰŬůŰŬɗŮɑ 

Űɞ ɛɏɔɘůŰɞ ŮˊɘŰɟŮˊŰɧ ˊɚɐɗɞɠ ůɡɜŭɏůŮɤɜ ŰɧŰŮ Űɞ ˊŬɘɢɜɑŭɘ ɝŮəɘɜɎŮɘ ɛŮ 

Űɖɜ ɡˊɞɓɞɚɐ Űɖɠ ˊɟɩŰɖɠ ŮɟɩŰɖůɖɠ. 

7. ɇɞ ɑŭɘɞ ůɡɛɓŬɑɜŮɘ Ŭɜ ŮəˊɜŮɨůŮɘ ɞ ɛɏɔɘůŰɞɠ ɢɟɧɜɞɠ ŬɜŬɛɞɜɐɠ əŬɘ ɏɢɞɡɜ 

ŬˊɞəŬŰŬůŰŬɗŮɑ ˊŮɟɘůůɧŰŮɟŮɠ Űɖɠ ɛɑŬɠ ůɡɜŭɏůŮɘɠ. 

8. ũɘŬ əɎɗŮ ŮɟɩŰɖůɖ ˊɞɡ ɡˊɞɓɎɚɚŮŰŬɘ Ŭˊɧ Űɞɜ server ůŰɞɡɠ ˊŬɑəŰŮɠ 

ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɏɜŬɠ ɢɟɧɜɞɠ ŬɜŬɛɞɜɐɠ ɚɐɣɖɠ ŬˊŬɜŰɐůŮɤɜ. ȷɜ ɞ 

ɢɟɧɜɞɠ ŬɡŰɧɠ ˊŬɟɏɚɗŮɘ ɢɤɟɑɠ ɜŬ ɚɖűɗŮɑ ɛɑŬ ůɤůŰɐ ŬˊɎɜŰɖůɖ ŰɧŰŮ 

ŭɘŬɛɞɟűɩɜŮŰŬɘ ɖ ɓŬɗɛɞɚɞɔɑŬ əŬɘ ŮɜɖɛŮɟɩɜɞɜŰŬɘ ɞɘ ˊŬɑəŰŮɠ ɔɘŬ Űɞ 

ŬˊɞŰɏɚŮůɛŬ. ɇɞ ɑŭɘɞ ůɡɛɓŬɑɜŮɘ əŬɘ Ŭɜ əɎˊɞɘɞɠ Ŭˊɧ Űɞɡɠ ˊŬɑəŰŮɠ ŭɩůŮɘ 

Űɖɜ ůɤůŰɐ ŬˊɎɜŰɖůɖ. ȳůɞ ŭŮɜ űɗɎɜŮɘ ůɤůŰɐ ŬˊɎɜŰɖůɖ ůŰɞɜ server 

ŰɧŰŮ ɞ server ŮɝŬəɞɚɞɡɗŮɑ ɜŬ ŭɏɢŮŰŬɘ ŬˊŬɜŰɐůŮɘɠ. ȷɜ ɏɢŮɘ ŬˊɞűŬůɘůŰŮɑ 
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ɜŬ ŭɑɜŮŰŬɘ ůŰɞɡɠ ˊŬɑəŰŮɠ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬˊŬɜŰɞɨɜ əŬɗô ɧɚɖ Űɖɜ 

ŭɘɎɟəŮɘŬ Űɞɡ ɢɟɧɜɞɡ ŬɜŬɛɞɜɐɠ ŰɧŰŮ ɛŮŰɎ Űɖɜ ɚɐɣɖ əɎɗŮ ŬˊɎɜŰɖůɖɠ 

ŮɝŬəɞɚɞɡɗŮɑ ɜŬ ŬɜŬɛɏɜŮɘ ŬˊŬɜŰɐůŮɘɠ ɛɏɢɟɘ ɞ ɛɏɔɘůŰɞɠ ɢɟɧɜɞɠ 

ŬɜŬɛɞɜɐɠ ɜŬ ˊŬɟɏɚɗŮɘ (ȺɘəɧɜŬ 2). 

9. ȳŰŬɜ ɞɚɞəɚɖɟɤɗŮɑ ɞ əɨəɚɞɠ ŮɟɤŰɐůŮɤɜ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ŭɘŬəɧˊŰɞɜŰŬɘ ɞɘ 

ůɡɜŭɏůŮɘɠ əŬɘ ɞ server ŮəˊɑˊŰŮɘ Ůə ɜɏɞɡ ůŮ əŬŰɎůŰŬůɖ ŬɜŬɛɞɜɐɠ 

ŮɘůŮɟɢɞɛɏɜɤɜ ůɡɜŭɏůŮɤɜ. 

ɆŰɘɠ ˊŬɟŬəɎŰɤ ŮɘəɧɜŮɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ server ůŮ 

ɛɞɟűɐ Finite State Machine ŭɘŬɔɟɎɛɛŬŰŬ. 

 

 

ȺɘəɧɜŬ 13: Server FSM ȹɘɎɔɟŬɛɛŬ 1 
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ȺɘəɧɜŬ 14: Server FSM ȹɘɎɔɟŬɛɛŬ 2 

 

Ƀɘ əŬŰŬůŰɎůŮɘɠ əŬɘ ɞɘ ɛŮŰŬɓɎůŮɘɠ Űɞɡ server űŬɑɜɞɜŰŬɘ ůŰɞɜ ˊŬɟŬəɎŰɤ 

ˊɑɜŬəŬ: 

ȾȷɇȷɆɇȷɆȼ ɀȺɇȷȸȷɆȺȽɆ 

SERVER STOPPED: O server ŮɑɜŬɘ 

ŮəŰɧɠ ɚŮɘŰɞɡɟɔɑŬɠ. 

START: Ⱥəəɑɜɖůɖ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ 

server (ŮˊɧɛŮɜɖ əŬŰɎůŰŬůɖ WAITING 

CONNECTIONS) 

WAITING CONNECTIONS: O server 

ŬɜŬɛɏɜŮɘ ɔɘŬ ŮɘůŮɟɢɧɛŮɜŮɠ ůɡɜŭɏůŮɘɠ. 

REQUEST: ȿɐɣɖ ŬɑŰɖůɖɠ ůɨɜŭŮůɖɠ 

(ŮˊɧɛŮɜɖ əŬŰɎůŰŬůɖ ɖ WAITING 

FOR NEW CONNECTION ɔɘŬ 

ɚŮɘŰɞɡɟɔɑŬ Ůɜɧɠ ˊŬɑəŰɖ ɐ QUESTION 

ACTIVE ɔɘŬ ɚŮɘŰɞɡɟɔɑŬ ˊɞɚɚɩɜ 

ˊŬɘəŰɩɜ) 

WAITING FOR NEW 

CONNECTIONS: Ƀ server ɏɢŮɘ ɐŭɖ 

ɚɎɓŮɘ ɛɑŬ ůɨɜŭŮůɖ əŬɘ ŬɜŬɛɏɜŮɘ Űɘɠ 

ŮˊɧɛŮɜŮɠ. 

REQUEST: ȿɐɣɖ ŬɑŰɖůɖɠ ůɨɜŭŮůɖɠ 

(ŮˊɧɛŮɜɖ əŬŰɎůŰŬůɖ  QUESTION 

ACTIVE ɔɘŬ ɚŮɘŰɞɡɟɔɑŬ ˊɞɚɚɩɜ 

ˊŬɘəŰɩɜ) 

QUESTION ACTIVE: ȰɢŮɘ ɡˊɞɓɚɖɗŮɑ 

ŮɟɩŰɖůɖ Ŭˊɧ Űɞɜ server. 

ANSWER: ȿɐɣɖ ŬˊɎɜŰɖůɖɠ ɔɘŬ Űɖɜ 

ŮɜŮɟɔɐ ŮɟɩŰɖůɖ (ŮˊɧɛŮɜɖ əŬŰɎůŰŬůɖ 

QUESTION ANSWERED) 

QUESTION ANSWERED: ȰɢŮɘ NEXT QUESTION: ɈˊɞɓɎɚɚŮŰŬɘ ɜɏŬ 
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ɚɖűɗŮɑ ɖ ŬˊɎɜŰɖůɖ ɔɘŬ Űɖɜ ŮɟɩŰɖůɖ 

ˊɞɡ ɏɢŮɘ ɡˊɞɓɚɖɗŮɑ. 

ŮɟɩŰɖůɖ (ŮˊɧɛŮɜɖ əŬŰɎůŰŬůɖ 

QUESTION ACTIVE) 

NO QUESTION: ȹŮɜ ɡˊɎɟɢŮɘ Ɏɚɚɖ 

ŮɟɩŰɖůɖ ɔɘŬ ɡˊɞɓɞɚɐ (ŮˊɧɛŮɜɖ 

əŬŰɎůŰŬůɖ GAME END) 

GAME END: ɇɞ ˊŬɘɢɜɑŭɘ ɏɢŮɘ 

ɞɚɞəɚɖɟɤɗŮɑ. 

STOP: ȷˊŮɜŮɟɔɞˊɞɑɖůɖ Űɞɡ server 

(ŮˊɧɛŮɜɖ əŬŰɎůŰŬůɖ SERVER 

STOPPED) 

 

ȿŮɘŰɞɡɟɔɑŬ Ʉɟɞɓɞɚɐɠ ɈɣɖɚɧŰŮɟɤɜ ȺˊɘŭɧůŮɤɜ 

 

ȾŬŰɎ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɐ ŬɜŬəŰɩɜŰŬɘ ɞɘ 10 ɛŮɔŬɚɨŰŮɟŮɠ ŮˊɘŭɧůŮɘɠ Űɤɜ 

ˊŬɘəŰɩɜ Ŭˊɧ Űɖ  ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ɛŮ Űɖɜ ŬˊɞůŰɞɚɐ əŬɘ ŮəŰɏɚŮůɖ əŬŰɎɚɚɖɚɞɡ 

ŮɟɤŰɐɛŬŰɞɠ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɞ ɣŮɡŭɩɜɡɛɞ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɑɖůŮ ɞ əɎɗŮ ˊŬɑəŰɖɠ, Űɖɜ ɖɛŮɟɞɛɖɜɑŬ ˊɞɡ ˊɏŰɡɢŮ Űɖɜ Ůˊɑŭɞůɖ 

əŬɗɩɠ əŬɘ Űɖɜ ɑŭɘŬ Űɖɜ Ůˊɑŭɞůɖ. ɇŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɛŮ Űɖɜ 

ɛɞɟűɐ ˊɑɜŬəŬ ůŰɞɜ ŰŮɚɘəɧ ɢɟɐůŰɖ. 

 

ȿŮɘŰɞɡɟɔɑŬ Ⱥɜɖɛɏɟɤůɖɠ ȸɎůɖɠ ȹŮŭɞɛɏɜɤɜ 

 

ɆŰɞɜ web server ɗŮɤɟŮɑŰŬɘ ɧŰɘ ɏɢŮɘ ɐŭɖ ŭɘŬɛɞɟűɤɗŮɑ ɏɜŬ ŬɟɢŮɑɞ Űɞ 

ɞˊɞɑɞ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬŰɎɚɚɖɚŮɠ sql ŮɜŰɞɚɏɠ ɔɘŬ Űɖɜ əŬŰŬɢɩɟɖůɖ ɜɏɤɜ 

ŮɔɔɟŬűɩɜ. ȾŬŰɎ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɐ ŬɜŬɔɘɔɜɩůəɞɜŰŬɘ ɞɘ ŮɜŰɞɚɏɠ ŬɡŰɏɠ əŬɘ 

ŮəŰŮɚɞɨɜŰŬɘ ůŰɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ. ɆŰɞɜ ɢɟɐůŰɖ ˊŬɟɏɢŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ 

ŮˊɘɚɏɝŮɘ Űɞ Ŭɜ ɞɘ ŰɟɏɢɞɡůŮɠ ŮɔɔɟŬűɏɠ ɗŬ ŭɘŬŰɖɟɖɗɞɨɜ ɐ Ŭɜ ɗŬ 

ŬˊɞɛŬəɟɡɜɗɞɨɜ. 

 

ɄŬɟɞɡůɑŬůɖ Ʉɚɖɟɞűɞɟɘɩɜ ˊŮɟɑ Űɞɡ ɄŬɘɢɜɘŭɘɞɨ 

 

ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɑŬ Ŭˊɚɐ ɚŮɘŰɞɡɟɔɑŬ əŬŰɎ Űɖɜ ɞˊɞɑŬ ˊɟɞɓɎɚɚɞɜŰŬɘ ůŰɞɜ 

ŰŮɚɘəɧ ɢɟɐůŰɖ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ. 
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ɆŰɖɜ ˊŬɟŬəɎŰɤ ŮɘəɧɜŬ űŬɑɜŮŰŬɘ ůɢɖɛŬŰɘəɎ ɖ ůɡɜɞɚɘəɐ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ 

Űɞɡ server ɛɏůɤ ŭɘŬɔɟɎɛɛŬŰɞɠ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. 

 

 

 

ȺɘəɧɜŬ 15: ȹɘɎɔɟŬɛɛŬ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ Server 

 

ȹɘŮˊŬűɏɠ 

 

ɆŰŬ ˊŬɟŬəɎŰɤ ůəŬɟɘűɐɛŬŰŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɛɞɟűɐ Űɤɜ 

ŭɘŮˊŬűɩɜ Űɖɠ ŮűŬɟɛɞɔɐɠ Űɞɡ server. 

 


















































































































