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ȺɡɢŬɟɘůŰɑŮɠ 
 

ȷɟɢɘəɎ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ŮˊɘɓɚɏˊɞɜŰŬ əŬɗɖɔɖŰɐ ə. 

ȹŬůɡɔɏɜɖ ɀɖɜɎ ɔɘŬ Űɖɜ ŬɜɎɗŮůɖ Űɖɠ ŮɟɔŬůɑŬɠ, Űɖɜ ŮɛˊɘůŰɞůɨɜɖ əŬɘ 

ŮɘŭɘəɧŰŮɟŬ, ɔɘŬ Űɖɜ ˊɞɚɨŰɘɛɖ ɓɞɐɗŮɘŬ ˊɞɡ ɛɞɡ ˊɟɞůɏűŮɟŮ ůŮ əɎɗŮ űɎůɖ 

Űɖɠ ɡɚɞˊɞɑɖůɖɠ Űɖɠ. 

Ⱥˊɑůɖɠ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɖ ɔɡɜŬɑəŬ ɛɞɡ əŬɘ Űɖɜ ɞɘəɞɔɏɜŮɘŬ 

ɛɞɡ ɔɘŬ Űɖɜ ŬɛɏɟɘůŰɖ ɡˊɞůŰɐɟɘɝɖ əŬɘ ůɡɛˊŬɟɎůŰŬůɖ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ 

Űɤɜ ůˊɞɡŭɩɜ ɛɞɡ. 
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[15] 

 

ɄŮɟɑɚɖɣɖ 
 

ɇŬ ɏɝɡˊɜŬ ŰɖɚɏűɤɜŬ (Smart Phone) əŬɘ ɞɘ ɡˊɞɚɞɔɘůŰɏɠ ˊŬɚɎɛɖɠ 

(Tablet PC) ɏɢɞɡɜ ɔɑɜŮɘ ˊɚɏɞɜ əɞɛɛɎŰɘ Űɖɠ əŬɗɖɛŮɟɘɜɧŰɖŰŬɠ ɛŬɠ, 

əŮɟŭɑɕɞɜŰŬɠ ɞɚɞɏɜŬ əŬɘ ˊŮɟɘůůɧŰŮɟɞ ɏŭŬűɞɠ, Űɧůɞ ůŮ ŮˊŬɔɔŮɚɛŬŰɘəɐ 

ɧůɞ əŬɘ ůŮ ˊɟɞůɤˊɘəɐ ɢɟɐůɖ. ȼ ɔəɎɛŬ Űɤɜ ŮűŬɟɛɞɔɩɜ ɔɘŬ Űɘɠ Ůɜ ɚɧɔɤ 

ůɡůəŮɡɏɠ ɛŮɔŬɚɩɜŮɘ ɛɏɟŬ ɛŮ Űɖɜ ɛɏɟŬ. 

ũɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ŬˊŬɘŰɐɗɖəŮ 

ŬɟəŮŰɐ ˊɟɞŮŰɞɘɛŬůɑŬ əŬɘ ɛŮɚɏŰɖ, Űɧůɞ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ ɧůɞ əŬɘ 

ůɢŮŰɘəɩɜ ůɡɔɔɟŬɛɛɎŰɤɜ,  əŬɗɩɠ ˊɟɞ Űɖɠ ŮɜŬůɢɧɚɖůɐɠ ɛɞɡ ɛŮ Űɞ ˊŬɟɧɜ 

ɔɜɤůŰɘəɧ ŬɜŰɘəŮɑɛŮɜɞ ŭŮɜ ɡˊɐɟɢŮ ˊɟɞɖɔɞɨɛŮɜɖ ŮˊŬűɐ ɛŮ Űɞ ˊŮɟɘɓɎɚɚɞɜ 

ŮɟɔŬůɑŬɠ (Mac OS X Mountain Lion), Űɞ ɚɞɔɘůɛɘəɧ ŬɜɎˊŰɡɝɖɠ 

ŮűŬɟɛɞɔɩɜ (Xcode) ɐ ɛŮ Űɖ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ (Objective-C). 

ɋɠ Ůə ŰɞɨŰɞɡ ŬɡɝɐɗɖəŮ ɞ ɢɟɧɜɞɠ ɏɜŬɟɝɖɠ Ůəˊɧɜɖůɖɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ 

ŮɟɔŬůɑŬɠ əŬɘ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

ȼ mobile ŮűŬɟɛɞɔɐ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ůŰŬ ˊɚŬɑůɘŬ Űɖɠ 

ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ˊɟŬɔɛŬŰŮɨŮŰŬɘ ɏɜŬ ŭɘŬŭɘəŰɡŬəɧ ˊŬɘɢɜɑŭɘ 

ŮɟɤŰɞŬˊŬɜŰɐůŮɤɜ ɛɏůɤ űɞɟɖŰɩɜ ůɡůəŮɡɩɜ iPhone əŬɘ iPad, ɞɘ ɞˊɞɑŮɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ iOS. Ƀ ɢɟɐůŰɖɠ ɗŬ ɏɢŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮˊɘɚɏɝŮɘ Űɞɜ Űɟɧˊɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ɛŮŰŬɝɨ Ŭˊɚɞɨ 

ˊŬɘɢɜɘŭɘɞɨ (single player mode) ɐ ŭɘŬŭɘəŰɡŬəɐɠ ɛɎɢɖɠ (web based battle) 

ɛŮŰŬɝɨ ˊŮɟɘůůɞŰɏɟɤɜ Űɞɡ Ůɜɧɠ ɢɟɐůŰŮɠ. 

Ɇəɞˊɧɠ Űɖɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɜŬ ɔɑɜŮɘ ɛɑŬ ɞɟɗɞɚɞɔɘəɐ ˊɟɞůɏɔɔɘůɖ Űɞɡ 

ɚŮɘŰɞɡɟɔɘəɞɨ ɛɞŰɑɓɞɡ ˊɞɡ ɗŬ ́ɟɏˊŮɘ ɜŬ ŬəɞɚɞɡɗŮɑŰŬɘ ɧŰŬɜ ůɢŮŭɘɎɕɞɜŰŬɘ 

mobile ŮűŬɟɛɞɔɏɠ, əŬɗɧŰɘ ŬɡŰɏɠ ŭɘŬűɏɟɞɡɜ ɞɡůɘŬůŰɘəɎ Ŭˊɧ Űɞɜ Űɟɧˊɞ 

ůɢŮŭɘŬůɛɞɨ Űɤɜ Desktop ŮűŬɟɛɞɔɩɜ. 

ȿɏɝŮɘɠ əɚŮɘŭɘɎ: ɆɢŮŭɘŬůɛɧɠ ŮűŬɟɛɞɔɐɠ, ˊŬɘɢɜɑŭɘ ɔɜɩůŮɤɜ, iOS, 

iPhone, xCode, Application, Smartphone, SQLite Database, Bluetooth, 

WiFi. 
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Abstract 

 

Smart phones and tablet PCs have become a part of our everyday life, 

gaining more and more ground, both in professional and personal use. 

The range of applications for these devices is growing day by day. 

 For the creation of this thesis a lot of preparation and study has 

been required, both through the Internet and related writings, as prior to 

my involvement with this subject area there had been no previous contact 

with the working environment (Mac OS X Mountain Lion), the software 

of applications development (Xcode) or the programming language 

(Objective-C). Therefore, the onset time preparing the thesis and the 

application was increased. 

 The mobile application, which was created as a part of the thesis, 

deals with an online ñquestion & answerò game via iPhone and iPad 

mobile devices that use the operating system iOS. The users will be able 

to select the game mode they prefer, choosing between simple gameplay 

(single player mode) and online battle (web based battle) amongst several 

users. 

 The objective of the thesis is to rationally approach the functional 

pattern that should be followed when designing mobile applications, 

because they substantially differ from the way Desktop applications are 

designed. 

Keywords: Application design, quiz game, iOS, iPhone, xCode, 

Application, Smartphone, SQLite Database, Bluetooth, WiFi. 
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ȹɘɎɟɗɟɤůɖ əŮɘɛɏɜɞɡ 
 

ɆŰɞ 1ɞ əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ɛɑŬ ŮɘůŬɔɤɔɐ ůŰɞ ɗɏɛŬ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ. 

ɄŮɟɘɔɟɎűŮŰŬɘ ůɡɜɞˊŰɘəɎ ɖ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŮűŬɟɛɞɔɐɠ əŬɘ ɞɘ ŰŮɢɜɞɚɞɔɑŮɠ 

ɞɘ ɞˊɞɑŮɠ ɓɞɖɗɞɨɜ ɩůŰŮ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ. 

ɆŰɞ 2ɞ əŮűɎɚŬɘɞ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ Űɞɜ ůɢŮŭɘŬůɛɧ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ əŬɘ ŬɜŬˊŰɨůůŮŰŬɘ ɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɖɠ ŮűŬɟɛɞɔɐɠ. Ⱥˊɑůɖɠ 

Ů́ɟɘɔɟɎűɞɜŰŬɘ ɚŮˊŰɞɛŮɟɩɠ ɞɘ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ Űɞɜ ůɢŮŭɘŬůɛɧ Űɖɠ ɓɎůɖɠ 

əŬɗɩɠ əŬɘ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŬɡŰɐɠ. 

ɇɞ 3ɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮɘ Űɞ ɡɚɘəɧ, Űɘɠ ůɡůəŮɡɏɠ əŬɘ Űɘɠ 

ŰŮɢɜɞɚɞɔɑŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɖɠ ŮɟɔŬůɑŬɠ. 

ɆŰɞ 4ɞ  əŮűɎɚŬɘɞ ˊŮɟɘɔɟɎűŮŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ɡɚɞˊɞɑɖůɖɠ Űɖɠ ɘŭɏŬɠ 

ůŰɖɜ ˊɟɎɝɖ əŬɘ ŬɜŬɚɨɞɜŰŬɘ ŰŬ ůɖɛŬɜŰɘəɧŰŮɟŬ ůɖɛŮɑŬ Űɞɡ əɩŭɘəŬ. 

ɆŰɞ 5ɞ
 
əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ˊŬɟɞɡůɑŬůɖ Űɞɡ ŭɘəŰɡŬəɞɨ ɛɏɟɞɡɠ Űɖɠ 

ŮűŬɟɛɞɔɐɠ əŬɗɩɠ əŬɘ ŬɜɎɚɡůɖ Űɖɠ əŬŰŬůəŮɡɐɠ əŬɘ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ. 

ɆŰɞ 6ɞ əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ɛɘŬ ůɨɜɞɣɖ ɔɘŬ Űɖɜ ŮɟɔŬůɑŬ. ȷɜŬűɏɟɞɜŰŬɘ 

ɞɘ ɛŮɚɚɞɜŰɘəɏɠ ŮˊŮəŰɎůŮɘɠ Űɖɠ ŮűŬɟɛɞɔɐɠ əŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ ŰŬ ɞˊɞɑŬ 

ˊɟɞɏəɡɣŬɜ ɛŮŰɎ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ. 
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ȾȺūȷȿȷȽɃ 1
ɞ 

ȺɘůŬɔɤɔɐ 
 

ɇɞ əŮűɎɚŬɘɞ ŬɡŰɧ ŬˊɞŰŮɚŮɑ Űɖɜ ŮɘůŬɔɤɔɐ ůŰɞ ůɨůŰɖɛŬ Űɖɠ 

ŮűŬɟɛɞɔɐɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ŮɟɤŰɞŬˊŬɜŰɐůŮɤɜ əŬɗɩɠ əŬɘ Űɖɜ ɔɜɤɟɘɛɑŬ ɛŮ 

Űɘɠ ɏɝɡˊɜŮɠ ůɡůəŮɡɏɠ, Űɘɠ əɘɜɖŰɏɠ ˊɚŬŰűɧɟɛŮɠ əŬɘ ŰŬ ŭɘŬűɞɟŮŰɘəɎ 

ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ ˊɞɡ ɡˊɎɟɢɞɡɜ ɔɘŬ ŬɡŰɏɠ.  

 

1.1 ȹɘŬŭɘəŰɡŬəɧ ˊŬɘɢɜɑŭɘ ŮɟɤŰɞŬˊŬɜŰɐůŮɤɜ 
 

ȼ ŮűŬɟɛɞɔɐ ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɛŮ ˊɟŬɔɛŬŰŮɨŮŰŬɘ ɏɜŬ ˊŬɘɢɜɑŭɘ 

ɔɜɩůŮɤɜ, ɛŮŰŬɝɨ Ůɜɧɠ ɐ ˊŮɟɘůůɧŰŮɟɤɜ ˊŬɘəŰɩɜ, ɖ ɞˊɞɑŬ ɓŬůɑůŰɖəŮ ůŰɖɜ 

ɣɡɢŬɔɤɔɑŬ Űɞɡ ɢɟɐůŰɖ əŬɘ ˊɎɜɤ Ŭˊɧ ɧɚŬ ůŰɞ ɜŬ ɛˊɞɟŮɑ ɞ ɢɟɐůŰɖɠ ɜŬ 

ŬˊɞəɞɛɑůŮɘ ˊŮɟŮŰŬɑɟɤ ɔɜɩůŮɘɠ.  

ȼ ŮűŬɟɛɞɔɐ ŬɜŬˊŰɨůůŮŰŬɘ ůŰɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Mac OS X [1] 

ɔɘŬ Űɘɠ ůɡůəŮɡɏɠ iPhone əŬɘ iPad ɞɘ ɞˊɞɑŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ ɚŮɘŰɞɡɟɔɘəɧ 

ůɨůŰɖɛŬ iOS. 

1.1.1 ȷɟɢɘŰŮəŰɞɜɘəɐ ŮűŬɟɛɞɔɐɠ 

 

ȼ ŮűŬɟɛɞɔɐ ɏɢŮɘ ŭɨɞ Ůˊɘɚɞɔɏɠ ˊŬɘɢɜɘŭɘɞɨ. ȼ ˊɟɩŰɖ ŬűɞɟɎ Űɞ 

ŭɘəŰɡŬəɧ ˊŬɘɢɜɑŭɘ ɛŮŰŬɝɨ ŭɨɞ ɤɠ ŰŮůůɎɟɤɜ ůɡůəŮɡɩɜ (ˊŬɘəŰɩɜ) əŬɘ 

ɓŬůɑɕŮŰŬɘ ůŰɞ ɛɞɜŰɏɚɞ ˊŮɚɎŰɖ ï ŭɘŬəɞɛɘůŰɐ ɛŮ ɢɟɐůɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ 

peer to peer. ȼ ŭŮɨŰŮɟɖ Ůˊɘɚɞɔɐ ŬűɞɟɎ Űɖɜ Ŭˊɚɐ ɢɟɐůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ 

ɢɤɟɑɠ ŭɘəŰɡŬəɧ ɛɞɜŰɏɚɞ. 

ũɘŬ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ŬɟɢɘəɎ 

ŭɖɛɘɞɡɟɔɞɨɛŮ ɛɑŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɖ ɞˊɞɑŬ ɗŬ űɘɚɞɝŮɜŮɑ əŬɘ ɗŬ ŮɝɎɔŮɘ 

Űɘɠ ŮɟɤŰɐůŮɘɠ əŬɘ Űɘɠ ŬˊŬɜŰɐůŮɘɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

ȼ ŮűŬɟɛɞɔɐ ɓŬůɑɕŮŰŬɘ əɡɟɑɤɠ ůŰɖ ŭɘŬůɨɜŭŮůɖ ɢɟɖůŰɩɜ ɛɏůɤ Űɤɜ 

ŰŮɢɜɞɚɞɔɘɩɜ Bluetooth əŬɘ Wi-Fi əŬɘ ŬɜŬˊŰɨůůŮŰŬɘ ůŰɖɜ ˊɚŬŰűɧɟɛŬ iOS 

SDK. 



1.1 ȹɘŬŭɘəŰɡŬəɧ ˊŬɘɢɜɑŭɘ ŮɟɤŰɞŬˊŬɜŰɐůŮɤɜ 

[22] 

 

1.1.2 Bluetooth 

 

ɇɞ Bluetooth [2] ŮɑɜŬɘ ɏɜŬ ɓɘɞɛɖɢŬɜɘəɧ ˊɟɧŰɡˊɞ ɔɘŬ ŬůɨɟɛŬŰŬ 

ˊɟɞůɤˊɘəɎ ŭɑəŰɡŬ ɡˊɞɚɞɔɘůŰɩɜ (Wireless Personal ȷrea Ɂetworks, 

WPAN). ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɑŬ ŬůɨɟɛŬŰɖ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɐ ŰŮɢɜɞɚɞɔɑŬ 

ɛɘəɟɩɜ ŬˊɞůŰɎůŮɤɜ, ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɛŮŰŬŭɩůŮɘ ůɐɛŬŰŬ ɛɏůɤ 

ɛɘəɟɞəɡɛɎŰɤɜ ůŮ ɣɖűɘŬəɏɠ ůɡůəŮɡɏɠ. Ⱥˊɞɛɏɜɤɠ Űɞ Bluetooth ŮɑɜŬɘ ɏɜŬ 

ˊɟɤŰɧəɞɚɚɞ Űɞ ɞˊɞɑɞ ˊŬɟɏɢŮɘ ˊɟɞŰɡˊɞˊɞɘɖɛɏɜɖ, ŬůɨɟɛŬŰɖ ŮˊɘəɞɘɜɤɜɑŬ 

ŬɜɎɛŮůŬ ůŮ PDA, əɘɜɖŰɎ ŰɖɚɏűɤɜŬ, űɞɟɖŰɞɨɠ ɡˊɞɚɞɔɘůŰɏɠ, ˊɟɞůɤˊɘəɞɑ 

ɡˊɞɚɞɔɘůŰɏɠ, ŮəŰɡˊɤŰɏɠ, əŬɗɩɠ əŬɘ ɣɖűɘŬəɏɠ űɤŰɞɔɟŬűɘəɏɠ ɛɖɢŬɜɏɠ ɐ 

ɣɖűɘŬəɏɠ əɎɛŮɟŮɠ, ɛɏůɤ ɛɑŬɠ ŬůűŬɚɞɨɠ, űɗɖɜɐɠ əŬɘ ˊŬɔəɞůɛɑɤɠ 

ŭɘŬɗɏůɘɛɖɠ ɢɤɟɑɠ Ůɘŭɘəɐ ɎŭŮɘŬ ɟŬŭɘɞůɡɢɜɧŰɖŰŬɠ ɛɘəɟɐɠ ŮɛɓɏɚŮɘŬɠ. 

 

1.1.3 Wi-Fi 

 

ɇɞ Wi-Fi [3] ŮɑɜŬɘ ɛɑŬ ŭɖɛɞűɘɚɐɠ ŰŮɢɜɞɚɞɔɑŬ ˊɞɡ ŮˊɘŰɟɏˊŮɘ ůŮ ɛɑŬ 

ɖɚŮəŰɟɞɜɘəɐ ůɡůəŮɡɐ Űɖɜ ŬɜŰŬɚɚŬɔɐ ŭŮŭɞɛɏɜɤɜ ɐ Űɖɜ ůɨɜŭŮůɖ Űɖɠ ůŰɞ 

ŭɘŬŭɑəŰɡɞ ŬůɨɟɛŬŰŬ ɛɏůɤ ɟŬŭɘɞəɡɛɎŰɤɜ. ȼ Wi-Fi Alliance ɞɟɑɕŮɘ ɤɠ 

Wi-Fi ɧɚŬ ŰŬ ˊɟɞɥɧɜŰŬ ŬůɨɟɛŬŰɞɡ Űɞˊɘəɞɨ ŭɘəŰɨɞɡ (WLAN) ˊɞɡ 

ɓŬůɑɕɞɜŰŬɘ ůŰŬ ˊɟɧŰɡˊŬ 802.11 Űɞɡ ȽɜůŰɘŰɞɨŰɞɡ ȼɚŮəŰɟɞɚɧɔɤɜ əŬɘ 

ȼɚŮəŰɟɞɜɘəɩɜ ɀɖɢŬɜɘəɩɜ (IEEE). ȺɜŰɞɨŰɞɘɠ, ŭŮŭɞɛɏɜɞɡ ɧŰɘ ŰŬ 

ˊŮɟɘůůɧŰŮɟŬ ůɨɔɢɟɞɜŬ ŭɑəŰɡŬ WLAN ɓŬůɑɕɞɜŰŬɘ ůŮ ŬɡŰɎ ŰŬ ˊɟɧŰɡˊŬ, ɞ 

ɧɟɞɠ "Wi-Fi" (çŬůɨɟɛŬŰɖ ˊɘůŰɧŰɖŰŬè ůŰŬ ŮɚɚɖɜɘəɎ) ɏɢŮɘ ŮˊɘəɟŬŰɐůŮɘ 

ɔŮɜɘəɎ ɤɠ ůɡɜɩɜɡɛɞ Űɤɜ ŬůɨɟɛŬŰɤɜ Űɞˊɘəɩɜ ŭɘəŰɨɤɜ çWLANè. ȷɡŰɐ ɖ 

ɞɘəɞɔɏɜŮɘŬ ˊɟɤŰɞəɧɚɚɤɜ ŬˊɞŰŮɚŮɑ Űɞ əŬɗɘŮɟɤɛɏɜɞ ˊɟɧŰɡˊɞ Űɖɠ 

ɓɘɞɛɖɢŬɜɑŬɠ ůŰɞ ɢɩɟɞ Űɤɜ ŬůɨɟɛŬŰɤɜ Űɞˊɘəɩɜ ŭɘəŰɨɤɜ. 

Ƀ ɧɟɞɠ WiFi (Wireless Fidelity, əŬŰɎ Űɖɜ ɞɟɞɚɞɔɑŬ High Fidelity ɖ 

ɞˊɞɑŬ ŬűɞɟɎ Űɖɜ ŮɔɔɟŬűɐ ɐɢɞɡ) ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ Űɘɠ 

ůɡůəŮɡɏɠ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŰɖɜ ˊɟɞŭɘŬɔɟŬűɐ IEEE 802.11 b/g/n əŬɘ 

Ůəˊɏɛˊɞɡɜ ůŮ ůɡɢɜɧŰɖŰŮɠ 2.4GHz. ɆɡɜɐɗŮɘɠ ŮűŬɟɛɞɔɏɠ Űɞɡ ŮɑɜŬɘ ɖ 

ˊŬɟɞɢɐ ŬůɨɟɛŬŰɤɜ ŭɡɜŬŰɞŰɐŰɤɜ ˊɟɧůɓŬůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ, ŰɖɚŮűɤɜɑŬɠ 

ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ (VoIP) [4] əŬɘ ŭɘŬůɨɜŭŮůɖɠ ɛŮŰŬɝɨ ɖɚŮəŰɟɞɜɘəɩɜ 

ůɡůəŮɡɩɜ ɧˊɤɠ ŰɖɚŮɞɟɎůŮɘɠ, ɣɖűɘŬəɏɠ əɎɛŮɟŮɠ, DVD Player əŬɘ 

ɖɚŮəŰɟɞɜɘəɞɨɠ ɡˊɞɚɞɔɘůŰɏɠ. ɆŮ űɞɟɖŰɏɠ ɖɚŮəŰɟɞɜɘəɏɠ ůɡůəŮɡɏɠ Űɞ 

802.11 ɓɟɑůəŮɘ ŮűŬɟɛɞɔɏɠ ŬůɨɟɛŬŰɖɠ ɛŮŰɎŭɞůɖɠ, ɧˊɤɠ ůŰɖ ɛŮŰŬűɞɟɎ 

űɤŰɞɔɟŬűɘɩɜ Ŭˊɧ ɣɖűɘŬəɏɠ əɎɛŮɟŮɠ ůŮ ɡˊɞɚɞɔɘůŰɏɠ ɔɘŬ ˊŮɟŬɘŰɏɟɤ 



1.2 ɇɘ ɞɜɞɛɎɕŮŰŬɘ əɘɜɖŰɐ ˊɚŬŰűɧɟɛŬ 
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ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ŮəŰɨˊɤůɖ, Ŭɜ əŬɘ ůŰɞɜ ŰɞɛɏŬ ŬɡŰɧɜ ɏɢŮɘ ɡˊɞůəŮɚɘůŰŮɑ 

Ŭˊɧ Űɞ ˊɟɤŰɧəɞɚɚɞ Bluetooth ɔɘŬ ŰŬ ˊɞɚɨ ɛɘəɟɧŰŮɟɖɠ ŮɛɓɏɚŮɘŬɠ 

ŬůɨɟɛŬŰŬ ˊɟɞůɤˊɘəɎ ŭɑəŰɡŬ. 

 

1.2 ɇɘ ɞɜɞɛɎɕŮŰŬɘ əɘɜɖŰɐ ˊɚŬŰűɧɟɛŬ 
 

ȾɘɜɖŰɐ ˊɚŬŰűɧɟɛŬ ɞɜɞɛɎɕŮŰŬɘ ɏɜŬɠ ɡˊɞɚɞɔɘůŰɐɠ ɛŮɔɏɗɞɡɠ Űůɏˊɖɠ, 

ˊɞɡ ůɡɜɐɗɤɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɑŬ ɞɗɧɜɖ ɛŮ ŭɡɜŬŰɧŰɖŰŬ Ŭűɐɠ ɐ ɏɜŬ 

ɛɘəɟɞůəɞˊɘəɧ ˊɚɖəŰɟɞɚɧɔɘɞ. Ⱥ́ ɑůɖɠ ŮɑɜŬɘ ɔɜɤůŰɐ ɤɠ əɘɜɖŰɐ ůɡůəŮɡɐ, 

ůɡůəŮɡɐ ɢŮɘɟɧɠ, ɡˊɞɚɞɔɘůŰɐɠ Űůɏˊɖɠ ɐ ŬˊɚɎ əɘɜɖŰɧ. 

ɆŮ ɏɜŬ ˊɟɞůɤˊɘəɧ ɣɖűɘŬəɧ ɡˊɞɚɞɔɘůŰɐ (PDA) ɞɚɧəɚɖɟɖ ɖ 

ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮŰŬɝɨ Űɞɡ ɢɟɐůŰɖ əŬɘ Űɖɠ ůɡůəŮɡɐɠ ɔɑɜŮŰŬɘ ɛɏůɤ ɛɑŬɠ 

ɞɗɧɜɖɠ Ŭűɐɠ. ɇŬ ɏɝɡˊɜŬ əɘɜɖŰɎ (smartphone) əŬɘ ŰŬ PDA ŮɑɜŬɘ ˊɞɚɨ 

ŭɘŬŭŮŭɞɛɏɜŬ ůŰɖ ůɖɛŮɟɘɜɐ Ůˊɞɢɐ, əŬŰɎ əɨɟɘɞ ɚɧɔɞ ůŮ ɧůɞɡɠ ɏɢɞɡɜ 

ŬɜɎɔəɖ Űɖ ɓɞɐɗŮɘŬ əŬɘ Űɖɜ ŮɡəɞɚɑŬ ɛŮɟɘəɩɜ ˊŰɡɢɩɜ Űɤɜ əŬɜɞɜɘəɩɜ 

ɖɚŮəŰɟɞɜɘəɩɜ ɡˊɞɚɞɔɘůŰɩɜ, ɧɛɤɠ əɘɜɞɨɜŰŬɘ ůɡɜɐɗɤɠ ůŮ ˊŮɟɘɓɎɚɚɞɜ 

ɧ́ ɞɡ ɚɧɔɤ Ŭɡɝɖɛɏɜɞɡ ɧɔəɞɡ ŭŮɜ ɗŬ ɐŰŬɜ ŭɡɜŬŰɧ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɐ 

ɜŬ ɛŮŰŬűŮɟɗɞɨɜ ɛŮ ŮɡəɞɚɑŬ.  

Ƀɘ əɘɜɖŰɏɠ ˊɚŬŰűɧɟɛŮɠ ŮɑɜŬɘ ɛɑŬ ˊɞɘəɘɚɑŬ ůɡůəŮɡɩɜ ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ 

ůŰɞ ɢɟɐůŰɖ ɜŬ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŮ ŭŮŭɞɛɏɜŬ əŬɘ ˊɚɖɟɞűɞɟɑŮɠ ɧˊɞɡ əŬɘ Ŭɜ 

ŬɡŰɧɠ ɓɟɑůəŮŰŬɘ. ɆŮ ŬɡŰɏɠ Űɘɠ ůɡůəŮɡɏɠ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŰŬ əɘɜɖŰɎ 

ŰɖɚɏűɤɜŬ əŬɘ ɞɘ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ. 

 

1.3 Ⱥɑŭɖ əɘɜɖŰɐɠ ˊɚŬŰűɧɟɛŬɠ 
 

ȳˊɤɠ ɔɑɜŮŰŬɘ əŬŰŬɜɞɖŰɧ Ŭˊɧ Űɞɜ ˊŬɟŬˊɎɜɤ ɞɟɘůɛɧ ůɐɛŮɟŬ 

ɡˊɎɟɢɞɡɜ ˊɞɚɚɎ Ůɑŭɖ əɘɜɖŰɐɠ ˊɚŬŰűɧɟɛŬɠ. ȼ ůɡɜɞˊŰɘəɐ ˊŬɟɞɡůɑŬůɖ 

ŮəŮɑɜɤɜ ˊɞɡ ůɡɜŮŰɏɚŮůŬɜ ŮɝŮɚɘəŰɘəɎ ůŰɖ ůɖɛŮɟɘɜɐ Űɞɡɠ ɛɞɟűɐ 

ˊŮɟɘɔɟɎűŮŰŬɘ ˊŬɟŬəɎŰɤ. 

 

1.3.1 Ʉɟɞůɤˊɘəɧɠ ɣɖűɘŬəɧɠ ɓɞɖɗɧɠ (PDA) 

 

ȰɜŬɠ ˊɟɞůɤˊɘəɧɠ ɣɖűɘŬəɧɠ ɡˊɞɚɞɔɘůŰɐɠ (PDA) [5], ɔɜɤůŰɧɠ əŬɘ ɤɠ 

ɡˊɞɚɞɔɘůŰɐɠ ˊŬɚɎɛɖɠ (Palmtop Computer) ŮɑɜŬɘ ɛɑŬ əɘɜɖŰɐ ˊɚŬŰűɧɟɛŬ 

ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ůŬɜ ˊɟɞůɤˊɘəɧɠ ŭɘŬɢŮɘɟɘůŰɐɠ ˊɚɖɟɞűɞɟɘɩɜ. ɇŬ ůɖɛŮɟɘɜɎ 



1.3 Ⱥɑŭɖ əɘɜɖŰɐɠ ˊɚŬŰűɧɟɛŬɠ 

[24] 

 

PDA ɏɢɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ůɡɜŭɏɞɜŰŬɘ ůŰɞ ŭɘŬŭɑəŰɡɞ ɛɏůɤ 

ŬůɨɟɛŬŰɤɜ ŭɘəŰɨɤɜ (Wi-Fi) əŬɘ ɛɏůɤ Űɖɠ ɞɗɧɜɖɠ Űɞɡɠ ɛˊɞɟɞɨɜ ɜŬ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ ˊɟɧɔɟŬɛɛŬ ˊŮɟɘɐɔɖůɖɠ ůŮ ŬɡŰɧ. ɇŬ ůɖɛŮɟɘɜɎ ɛɞɜŰɏɚŬ 

ˊɟɞůűɏɟɞɡɜ ˊɞɚɚɏɠ ɎɚɚŮɠ ŭɡɜŬŰɧŰɖŰŮɠ, ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɞ ɧŰɘ 

űɏɟɞɡɜ ɛɘəɟɧűɤɜɞ, ŬəɞɡůŰɘəɧ ŬɚɚɎ əŬɘ ɖɢŮɑɞ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖ ɢɟɐůɖ 

Űɞɡɠ ɤɠ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ ŬɚɚɎ əŬɘ űɞɟɖŰɎ ɖɢɞůɡůŰɐɛŬŰŬ. ɇŬ 

ˊŮɟɘůůɧŰŮɟŬ PDA ɢɟɖůɘɛɞˊɞɘɞɨɜ ɞɗɧɜɖ ɛŮ ŰŮɢɜɞɚɞɔɑŬ Ŭűɐɠ. 

Ƀ ɧɟɞɠ PDA ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ ˊɟɩŰɖ űɞɟɎ Űɞɜ ȽŬɜɞɡɎɟɘɞ Űɞɡ 

1992 Ŭˊɧ Űɞɜ ˊɟɧŮŭɟɞ Űɖɠ ŮŰŬɘɟɑŬɠ Apple, John Sculley ůŮ ɛɑŬ ɏəɗŮůɖ 

ɖɚŮəŰɟɞɜɘəɩɜ ůɡůəŮɡɩɜ, Űɖɜ CES (Consumer Electronics Show) ůŰɞ 

Las Vegas, əŬɘ ŬɜŬűŮɟɧŰŬɜ ůŰɖ ůɡůəŮɡɐ Apple Newton. ɇɞ Apple 

Newton ɐŰŬɜ ɓŬůɘůɛɏɜɞ ůŮ ŮˊŮɝŮɟɔŬůŰɐ ARM əŬɘ ɡˊɞůŰɐɟɘɕŮ 

ŬɜŬɔɜɩɟɘůɖ ɔɟŬűɐɠ ɛŮ ɛɑŬ Ůɘŭɘəɐ ɔɟŬűɑŭŬ. ɇɞ 1996 ɖ Nokia 

ŭɖɛɘɞɨɟɔɖůŮ Űɞ ˊɟɩŰɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ ɛŮ ɧɚŮɠ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ Ůɜɧɠ 

PDA, Űɞ 9000 Communicator, Űɞ ɞˊɞɑɞ ɏɔɘɜŮ Űɞ ˊɟɩŰɞ ůŮ ˊɤɚɐůŮɘɠ 

ˊŬɔəɞůɛɑɤɠ. ɀŮ Űɖɜ Ůɑůɞŭɞ ŬɡŰɐɠ Űɖɠ ůɡůəŮɡɐɠ ůŰɖɜ ŬɔɞɟɎ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ ɞɡůɘŬůŰɘəɎ ɞ ɧɟɞɠ PDA Űɖɚɏűɤɜɞ ˊɞɡ ůŰɖɜ Ů́ ɞɢɐ ɛŬɠ 

ɞɜɞɛɎɕɞɡɛŮ Smartphone. 

 

 
ȺɘəɧɜŬ 1.1: ɇɞ PDA Acer n10 

 

1.3.2 ȰɝɡˊɜŬ əɘɜɖŰɎ (Smartphone) 

 

Ȱɝɡˊɜɞ əɘɜɖŰɧ (Smartphone) [6] ɞɜɞɛɎɕŮŰŬɘ ɏɜŬ əɘɜɖŰɧ Űɖɚɏűɤɜɞ 

ˊɞɡ ˊɟɞůűɏɟŮɘ ůŬűɩɠ ˊɘɞ ŬɜŮˊŰɡɔɛɏɜŮɠ ˊɚɖɟɞűɞɟɘŬəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ 

ŬɚɚɎ əŬɘ ůɡɜŭŮůɘɛɧŰɖŰŬɠ ůŮ ůɨɔəɟɘůɖ ɛŮ ɏɜŬ əɞɘɜɧ Űɖɚɏűɤɜɞ. ɇŬ 

smartphone ŮˊɘŰɟɏˊɞɡɜ ůŰɞ ɢɟɐůŰɖ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑ ˊɞɚɚɏɠ ŮűŬɟɛɞɔɏɠ 

ŰŬɡŰɧɢɟɞɜŬ, Ůűɧůɞɜ ŬɡŰɏɠ ŮɑɜŬɘ ůɢŮŭɘŬůɛɏɜŮɠ ɏŰůɘ ɩůŰŮ ɜŬ Ŭɝɘɞˊɞɘɞɨɜ 



1.3 Ⱥɑŭɖ əɘɜɖŰɐɠ ˊɚŬŰűɧɟɛŬɠ 

[25] 

 

Űɞ ɡɚɘəɧ (Hardware) Űɖɠ əɎɗŮ ůɡůəŮɡɐɠ. ɇŬ smartphone ɢɟɖůɘɛɞˊɞɘɞɨɜ 

ɞɚɞəɚɖɟɤɛɏɜŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ, ˊŬɟɏɢɞɜŰŬɠ ůŰɞɡɠ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ɛɑŬ ˊɚŬŰűɧɟɛŬ ůŰɖɜ ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɜŬ ŬɜŬˊŰɨɝɞɡɜ Űɘɠ 

ŮűŬɟɛɞɔɏɠ Űɞɡɠ. ȷˊɞŰɏɚŮůɛŬ Űɤɜ ́ŬɟŬˊɎɜɤ ŮɑɜŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ 

ůɡɜŭɡŬůɛɞɨ ɧɚɤɜ Űɤɜ ŭɡɜŬŰɞŰɐŰɤɜ Ůɜɧɠ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ 

Ůɝɞˊɚɘůɛɏɜɞɡ ɛŮ əɎɛŮɟŬ, ɛŮ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Ůɜɧɠ PDA. 

ɇŬ ɏɝɡˊɜŬ əɘɜɖŰɎ ɔɑɜɞɜŰŬɘ ɧɚɞ əŬɘ ŮɚəɡůŰɘəɧŰŮɟŬ ɔɘŬ Űɞɡɠ 

əŬŰŬɜŬɚɤŰɏɠ ɧˊɤɠ űŬɜɏɟɤůŬɜ ɏɟŮɡɜŮɠ ˊɞɡ ɏɔɘɜŬɜ ůŰɘɠ Ŭɟɢɏɠ Űɞɡ 2011, 

əŬɗɩɠ ůŰɞ ȼɜɤɛɏɜɞ ȸŬůɑɚŮɘɞ Űɞ 22% ŬɡŰɩɜ əŬŰɏɢŮɘ ɐŭɖ ɏɜŬ, ɛŮ Űɞ 

ˊɞůɞůŰɧ ɜŬ ŬɡɝɎɜŮŰŬɘ ůŰɞ 31% ɔɘŬ Űɘɠ ɖɚɘəɑŮɠ ɛŮŰŬɝɨ 24-35 ŮŰɩɜ. ȼ 

Ŭɨɝɖůɖ Űɖɠ ɕɐŰɖůɖɠ ɔɘŬ ˊŮɟɘůůɧŰŮɟɞ ŮɝŮɚɘɔɛɏɜŮɠ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ, ɞɘ 

ɞˊɞɑŮɠ ɗŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŭɡɜŬŰɧŰŮɟɞɡɠ ŮˊŮɝŮɟɔŬůŰɏɠ, ˊŮɟɘůůɧŰŮɟɖ 

ɛɜɐɛɖ, ɛŮɔŬɚɨŰŮɟŮɠ ɞɗɧɜŮɠ ŬɚɚɎ əŬɘ ˊɘɞ 'ŮɚŮɨɗŮɟŬ' (Open Source) 

ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ, ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ ŰŬ smartphone ɜŬ əŬŰɏɢɞɡɜ 

Űɞ ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ Űɖɠ ŬɔɞɟɎɠ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ ŰŬ ŰŮɚŮɡŰŬɑŬ 

ɢɟɧɜɘŬ. ɆɨɛűɤɜŬ ɛŮ Ɏɚɚɖ ˊɟɧůűŬŰɖ ɏɟŮɡɜŬ ůŰɘɠ ȼɜɤɛɏɜŮɠ ɄɞɚɘŰŮɑŮɠ, 

Ŭˊɧ ŰŬ 234 ŮəŬŰɞɛɛɨɟɘŬ ůɡɜŭɟɞɛɖŰɩɜ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ ˊɎɜɤ Ŭˊɧ 45 

ŮəŬŰɞɛɛɨɟɘŬ Ɏɜɗɟɤˊɞɘ ɢɟɖůɘɛɞˊɞɘɞɨɜ smartphone. ȷɜ əŬɘ ŬɡŰɧ ŬűɞɟɎ 

ɛɧɜɞ Űɞ 20% Űɤɜ ůɡɜŭɟɞɛɖŰɩɜ, ŮɑɜŬɘ ŬˊɞəŬɚɡˊŰɘəɧ ˊɤɠ ůŰɞɜ ŰŮɚŮɡŰŬɑɞ 

ɢɟɧɜɞ ˊŬɟŬŰɖɟɐɗɖəŮ Ŭɨɝɖůɖ Űɤɜ ˊɤɚɐůŮɤɜ smartphone ˊŮɟɑˊɞɡ 74%. 

 
ȺɘəɧɜŬ 1.2: ɇɞ smartphone Lg LS860 Cayenne 

 

1.3.3 ɇŬɛˊɚɏŰŮɠ (Tablet PC) 

 

Ƀ ɧɟɞɠ ŰŬɛˊɚɏŰŬ (tablet) [7] ŬɜŬűɏɟŮŰŬɘ ůŰɞɡɠ ɛɘəɟɞɨɠ űɞɟɖŰɞɨɠ 

ɡˊɞɚɞɔɘůŰɏɠ, ˊɞɡ ŭŮ ŭɘŬɗɏŰɞɡɜ ˊɚɖəŰɟɞɚɧɔɘɞ əŬɘ ˊɞɜŰɑəɘ - ŬɚɚɎ ɞɗɧɜɖ 

Ŭűɐɠ. ɉɤɟɑɕɞɜŰŬɘ ůŮ ŭɨɞ əŬŰɖɔɞɟɑŮɠ: ŰŬ Tablet PC, ŭɖɚŬŭɐ ŰŬɛˊɚɏŰŮɠ 

ˊɞɡ ŭɘŬɗɏŰɞɡɜ əɎˊɞɘɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ əŬɘ ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ ɛɘəɟɎ 



1.4 ȿŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ ɔɘŬ əɘɜɖŰɏɠ ˊɚŬŰűɧɟɛŮɠ 

[26] 

 

Laptop əŬɘ ŰŬ Web Tablet, ŭɖɚŬŭɐ ŰŬɛˊɚɏŰŮɠ ɔɘŬ ŬˊɞəɚŮɘůŰɘəɐ ɢɟɐůɖ 

ˊɚɞɐɔɖůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ əŬɘ ŮűŬɟɛɞɔɩɜ ˊɞɚɡɛɏůɤɜ. 

ȼ ŰŬɛˊɚɏŰŬ (Tablet PC) ŮɑɜŬɘ ɏɜŬɠ ɖɚŮəŰɟɞɜɘəɧɠ ɡˊɞɚɞɔɘůŰɐɠ 

ɛŮɔɏɗɞɡɠ ůɡɜɐɗɤɠ Ŭˊɧ 6 ɏɤɠ 10 ɑɜŰůŮɠ ɛŮ ŰŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ŬɡŰɎ Ůɜɧɠ əŬɜɞɜɘəɞɨ ȼ/Ɉ əŬɘ ůɡɜɐɗɤɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ˊɚɐɟŮɠ 

ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ. ũɘŬ Űɖɜ ŮɘůŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ ɢɟɖůɘɛɞˊɞɘŮɑ əɡɟɑɤɠ 

Űɖɜ ɞɗɧɜɖ ůŬɜ Ůɘəɞɜɘəɧ ˊɚɖəŰɟɞɚɧɔɘɞ, ɛɑŬ ́ŬɗɖŰɘəɐ ɔɟŬűɑŭŬ - ɐ ɛɑŬ 

ɣɖűɘŬəɐ ˊɏɜŬ. ȳɚŮɠ ɞɘ ŰŬɛˊɚɏŰŮɠ ɏɢɞɡɜ ŭɡɜŬŰɧŰɖŰŬ ŬůɨɟɛŬŰɖɠ 

ůɨɜŭŮůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ ɛɏůɤ ŭɘəŰɨɤɜ Wi-Fi, ŬɚɚɎ əŬɘ ŮɜůɨɟɛŬŰɖɠ. ɇɞ 

ɚɞɔɘůɛɘəɧ Űɞɡɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ŮűŬɟɛɞɔɏɠ ɔɟŬűŮɑɞɡ, ˊɟɞɔɟɎɛɛŬŰŬ 

ˊŮɟɘɐɔɖůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ, ˊŬɘɢɜɑŭɘŬ, ŬɚɚɎ əŬɘ ɛɑŬ ŰŮɟɎůŰɘŬ ɔəɎɛŬ 

ŮűŬɟɛɞɔɩɜ Űɘɠ ɞˊɞɑŮɠ ɡˊɞůŰɖɟɑɕŮɘ Űɞ ɚŮɘŰɞɡɟɔɘəɧ Űɞɡɠ ůɨůŰɖɛŬ. ɋůŰɧůɞ 

ůŰɖɜ ˊŮɟɑˊŰɤůɖ ŬˊŬɘŰɖŰɘəɧŰŮɟɤɜ ŮűŬɟɛɞɔɩɜ ŰŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ ŭŮɜ 

ɛˊɞɟɞɨɜ ůɡɜɐɗɤɠ ɜŬ ŬɜŰŬˊŮɝɏɚɗɞɡɜ ɚɧɔɞ Űɖɠ ˊŮɟɘɞɟɘůɛɏɜɖɠ 

ɡˊɞɚɞɔɘůŰɘəɐɠ Űɞɡɠ ŭɨɜŬɛɖɠ. 

Ƀ ɧɟɞɠ Tablet PC ɏɔɘɜŮ ɔɜɤůŰɧɠ Ŭˊɧ Űɖ Microsoft Űɞ 2001 ɛŮ Űɖɜ 

ˊŬɟɞɡůɑŬůɖ ˊɟɞɥɧɜŰɤɜ ɛŮ Űɞ ɧɜɞɛŬ Microsoft Tablet Pc ɧˊɞɡ əŬɘ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ ˊɟɩŰɖ űɞɟɎ. ȳɛɤɠ ɞ ɧɟɞɠ ˊɚɏɞɜ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

Ŭˊɧ ɛɑŬ ŮɡɟŮɑŬ ɔəɎɛŬ ɛɞɜŰɏɚɤɜ əŬɘ ˊɟɞɥɧɜŰɤɜ ˊɟɞůɤˊɘəɩɜ 

ɖɚŮəŰɟɞɜɘəɩɜ ɡˊɞɚɞɔɘůŰɩɜ ɛŮ ŬɡŰɧ Űɞ ɛɏɔŮɗɞɠ, ŬəɧɛŬ əŬɘ Ŭɜ ŭŮɜ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Űɖɠ Microsoft. 

 

 
ȺɘəɧɜŬ 1.3: ȼ ŰŬɛˊɚɏŰŬ Microsoft Surface Tablet 
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ũɘŬ Űɞɜ ɏɚŮɔɢɞ ɛɑŬɠ əɘɜɖŰɐɠ ˊɚŬŰűɧɟɛŬɠ ŬˊŬɘŰŮɑŰŬɘ ɏɜŬ ɚŮɘŰɞɡɟɔɘəɧ 

ůɨůŰɖɛŬ ɔɜɤůŰɧ əŬɘ ɤɠ Mobile Operating System [8], Űɞ ɞˊɞɑɞ ɏɢŮɘ ŰŬ 



1.5 ɇŬ ˊɟɩŰŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ 

[27] 

 

ɑŭɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛŮ ɏɜŬ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ɖɚŮəŰɟɞɜɘəɩɜ 

ɡˊɞɚɞɔɘůŰɩɜ ɧˊɤɠ ŰŬ Windows, Mac OS əŬɘ Linux. ɇŬ ɚŮɘŰɞɡɟɔɘəɎ 

ůɡůŰɐɛŬŰŬ ɔɘŬ əɘɜɖŰɏɠ ˊɚŬŰűɧɟɛŮɠ ŮɑɜŬɘ əŬŰŬůəŮɡŬůɛɏɜŬ ɛŮ Űɟɧˊɞ 

ɩůŰŮ ɜŬ ŬˊŬɘŰɞɨɜ ɚɘɔɧŰŮɟɞɡɠ ɡˊɞɚɞɔɘůŰɘəɞɨɠ ˊɧɟɞɡɠ ůŮ ůɢɏůɖ ɛŮ ɏɜŬ 

ɖɚŮəŰɟɞɜɘəɧ ɡˊɞɚɞɔɘůŰɐ, Ůɜɩ ůɢŮŰɑɕɞɜŰŬɘ ˊŮɟɘůůɧŰŮɟɞ ɛŮ ŬůɨɟɛŬŰŮɠ 

ŮˊɘəɞɘɜɤɜɑŮɠ, ŰɞˊɘəɎ ŭɑəŰɡŬ əŬɘ ŭɘŬűɞɟŮŰɘəɎ ŬɟɢŮɑŬ ˊɞɚɡɛɏůɤɜ ɛŮ 

ŭɘŬűɞɟŮŰɘəɞɨɠ Űɟɧˊɞɡɠ ŮɘůŬɔɤɔɐɠ ŮɜŰɞɚɩɜ. 

 

1.5 ɇŬ ˊɟɩŰŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ 
 

ŪŬ ŬɜŬűɏɟɞɡɛŮ ˊɟɩŰŬ ŰŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ ˊɞɡ ɢɟɞɜɘəɎ 

ɗŮɤɟɞɨɜŰŬɘ ŰŬ ˊɟɩŰŬ ɔɘŬ əɘɜɖŰɏɠ ˊɚŬŰűɧɟɛŮɠ, əŬɗɩɠ ˊɞɚɚɎ ůŰɞɘɢŮɑŬ 

Űɞɡɠ ɓɞɐɗɖůŬɜ ůŰɖ ůɖɛŮɟɘɜɐ Ůɝɏɚɘɝɖ Űɤɜ ɚŮɘŰɞɡɟɔɘəɩɜ ůɡůŰɖɛɎŰɤɜ ɔɘŬ 

ŬɡŰɏɠ. ȼ ŬɜɎˊŰɡɝɖ əŬɘ Ůɝɏɚɘɝɖ ɞɟɘůɛɏɜɤɜ Ŭˊɧ ŬɡŰɎ ɏɢŮɘ ˊɚɏɞɜ 

ůŰŬɛŬŰɐůŮɘ, Ůűɧůɞɜ ŬɜŰɘəŬŰŬůŰɎɗɖəŬɜ Ŭˊɧ əŬɘɜɞɨɟɔɘŬ ɚŮɘŰɞɡɟɔɘəɎ. 

 

1.5.1 Palm OS 

 

Ȳůɤɠ Űɞ ˊɟɩŰɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ, ɛŮ ɧɚŬ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ 

ɏɜŬ ŰɏŰɞɘɞ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ - ɔɘŬ əɘɜɖŰɐ ˊɚŬŰűɧɟɛŬ, Űɞ Palm OS [9] ɏəŬɜŮ 

ŰŬ ˊɟɩŰŬ Űɞɡ ɓɐɛŬŰŬ ůŰɖɜ ŬɔɞɟɎ Űɞ 1996. ȷɟɢɘəɎ ŬɜŬˊŰɨɢɗɖəŮ Ŭˊɧ Űɖɜ 

Palm əŬɘ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŮ pda. ɇɞ Palm OS ůɢŮŭɘɎůŰɖəŮ ɛŮ ɓɎůɖ 

Űɖɜ ŮɡəɞɚɑŬ ɢɟɐůɖɠ ɛɑŬɠ ɞɗɧɜɖɠ Ŭűɐɠ əŬɘ ɓŬůɑůŰɖəŮ ůŰɖɜ 

ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɞɡ ɢɟɐůŰɖ ɛŮ ŬɡŰɐ ɛɏůɤ Ůɜɧɠ ɔɟŬűɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. 

ɄɟɞůɏűŮɟŮ ɛɑŬ ůɞɡɑŰŬ ɓŬůɘəɩɜ ŮűŬɟɛɞɔɩɜ ɛŮ ůəɞˊɧ Űɖ ŭɘŬɢŮɑɟɘůɖ 

ˊɟɞůɤˊɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ. ɀŮ Űɖɜ ˊɎɟɞŭɞ Űɤɜ ŮŰɩɜ, ɜɏŮɠ ŮəŭɧůŮɘɠ Űɞɡ 

ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ ɡˊɞůŰɐɟɘɝŬɜ əŬɘ smartphone. 

ɈˊɐɟɝŬɜ ŭɘɎűɞɟŮɠ ŮəŭɧůŮɘɠ ɛɏɢɟɘ əŬɘ Űɞ 2004, ɛŮ əŬɗŮɛɑŬ Ŭˊɧ ŬɡŰɏɠ 

ɜŬ ˊɟɞůɗɏŰŮɘ ɧɚɞ əŬɘ ˊŮɟɘůůɧŰŮɟŮɠ ɚŮɘŰɞɡɟɔɑŮɠ ůŰɞɢŮɨɞɜŰŬɠ ůŰɖɜ 

ˊɟɞůŬɟɛɞɔɐ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ ůŰɘɠ ɜɏŮɠ ŬˊŬɘŰɐůŮɘɠ Űɖɠ 

ŬɔɞɟɎɠ. ȼ ŰŮɚŮɡŰŬɑŬ ůŰŬɗŮɟɐ ɏəŭɞůɖ ɚŮɘŰɞɡɟɔɘəɞɨ ŮɑɜŬɘ ɖ Garnet OS 

5.6. ɇɞ 2009 Űɞ Palm OS ɎɚɚŬɝŮ əŬɘ ɛŮŰɞɜɞɛɎůŰɖəŮ ůŮ Palm webOS Űɞ 

ɞˊɞɑɞ ɡɘɞɗɏŰɖůŮ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ web OS, ɏɜŬ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ 

ɓŬůɘůɛɏɜɞ ůŰɞ Linux. 



1.5 ɇŬ ˊɟɩŰŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ 

[28] 

 

 
ȺɘəɧɜŬ 1.4: ɇɞ Palm webOs ůŰɖɜ ɏəŭɞůɖ 1.4.5 

 

1.5.2 Windows Mobile 

 

ɇɞ Windows Mobile [10] ŮɑɜŬɘ ɏɜŬ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ɔɘŬ əɘɜɖŰɏɠ 

ˊɚŬŰűɧɟɛŮɠ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ Ŭˊɧ Űɖɜ Microsoft ɓŬůɘůɛɏɜɞ ůŰŬ 

Windows CE əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŮ smartphone əŬɘ pda. ȰəŬɜŮ Űɖɜ 

ŮɛűɎɜɘůɖ Űɞɡ Űɞ 2000 ɤɠ Űɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Űɤɜ ɡˊɞɚɞɔɘůŰɩɜ 

Űůɏˊɖɠ. 

ɇŬ Windows Mobile 6.5, ɛɑŬ Ŭˊɧ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ ŮəŭɧůŮɘɠ Űɤɜ 

Windows Mobile, ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɛɑŬ ůɞɡɑŰŬ ɛŮ ɓŬůɘəɏɠ ŮűŬɟɛɞɔɏɠ ˊɞɡ 

ŬɜŬˊŰɨɢɗɖəŬɜ Ŭˊɧ Űɖɜ Microsoft əŬɘ ŮűŬɟɛɞɔɏɠ ŰɟɑŰɤɜ ŮŰŬɘɟŮɘɩɜ ˊɞɡ 

ɡˊɞůŰɐɟɘɝŬɜ Űɞ ɚŮɘŰɞɡɟɔɘəɧ ŬɡŰɧ ůɨůŰɖɛŬ. ȱŰŬɜ ůɢŮŭɘŬůɛɏɜŬ ɏŰůɘ ɩůŰŮ 

ɜŬ ɛɞɘɎɕɞɡɜ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ˊŮɟɘůůɧŰŮɟɞ ɛŮ Űɖɜ ɏəŭɞůɖ ɔɘŬ 

ɖɚŮəŰɟɞɜɘəɞɨɠ ɡˊɞɚɞɔɘůŰɏɠ Űɤɜ Windows, Űɧůɞ Ŭˊɧ Ɏˊɞɣɖ ɚŮɘŰɞɡɟɔɘɩɜ 

ɧˊɤɠ əŬɘ Ŭˊɧ ŬɘůɗɖŰɘəɐɠ ˊɚŮɡɟɎɠ. Ƀɘ ˊŮɟɘůůɧŰŮɟŮɠ ůɡůəŮɡɏɠ ˊɞɡ 

ɏŰɟɏɢŬɜ Windows Mobile ŮɑɢŬɜ ɏɜŬ ɛɘəɟɧ ůŰɡɚɧ (stylus) ɏŰůɘ ɩůŰŮ ɜŬ 

ŮɑɜŬɘ ŮɡəɞɚɧŰŮɟɖ ɖ ɢɟɐůɖ Űɖɠ ɞɗɧɜɖɠ Ŭűɐɠ. 

ȼ ŰŮɚŮɡŰŬɑŬ ɏəŭɞůɖ Űɤɜ Windows Mobile ɐɟɗŮ Ŭˊɧ Űɖ Microsoft Űɞ 

2010, ɖ 6.5.5. ȼ ŮŰŬɘɟŮɑŬ ŬɜŬəɞɑɜɤůŮ ŰɧŰŮ əŬɘ ɏɜŬ ɜɏɞ ɚŮɘŰɞɡɟɔɘəɧ 

ůɨůŰɖɛŬ ɔɘŬ smartphone, ŰŬ Windows Phone 7, ůŰŬɛŬŰɩɜŰŬɠ ˊŬɟɎɚɚɖɚŬ 

Űɖɜ ɡˊɞůŰɐɟɘɝɖ Űɤɜ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ 

ɚŮɘŰɞɡɟɔɘəɧ Windows Mobile. 
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[29] 

 

 
ȺɘəɧɜŬ 1.5: ȼ ŰŮɚŮɡŰŬɑŬ ɏəŭɞůɖ Űɤɜ Windows Mobile 6.5 
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ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ŰŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ ɔɘŬ əɘɜɖŰɏɠ 

ˊɚŬŰűɧɟɛŮɠ ɏɢɞɡɜ ůɖɛŮɘɩůŮɘ ɓŮɚŰɑɤůɖ ůŮ ˊɞɚɚɞɨɠ ŰɞɛŮɑɠ ɧˊɤɠ ŮɑɜŬɘ ɖ 

ŮɡəɞɚɑŬ ɢɟɐůɖɠ, Űɞ űɘɚɘəɧŰŮɟɞ ˊŮɟɘɓɎɚɚɞɜ ˊɟɞɠ Űɞ ɢɟɐůŰɖ əŬɘ ɖ 

ɡˊɞůŰɐɟɘɝɖ ˊɞɚɚɩɜ ŭɘŬűɞɟŮŰɘəɩɜ ŮűŬɟɛɞɔɩɜ. ȼ əŬŰɖɔɞɟɑŬ ɚɞɔɘůɛɘəɞɨ 

(software) ɔɘŬ əɘɜɖŰɏɠ ˊɚŬŰűɧɟɛŮɠ ɏɢŮɘ ɔɑɜŮɘ ˊɚɏɞɜ ˊɚɐɟɤɠ 

ŬɜŰŬɔɤɜɘůŰɘəɐ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ əɘɜɐůŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ ŮŰŬɘɟŮɘɩɜ 

əɞɚɞůůɩɜ ŬɜɎˊŰɡɝɖɠ ɚɞɔɘůɛɘəɞɨ, Űɤɜ Google, Microsoft əŬɘ Apple, 

ŬɚɚɎ əŬɘ Űɤɜ ŮŰŬɘɟŮɘɩɜ ˊɞɡ ˊɟɞɖɔɐɗɖəŬɜ ůŰɖɜ əŬŰŬůəŮɡɐ əɘɜɖŰɩɜ 

ůɡůəŮɡɩɜ ɧˊɤɠ Űɤɜ Nokia, Research in Motion əŬɘ Palm. 

ɀŮ Űɖɜ Ůɑůɞŭɞ Űɞɡ iPhone ůŰɖɜ ŬɔɞɟɎ ůŰɞ 2007, ɖ Apple ɎɚɚŬɝŮ ůŮ 

ɛŮɔɎɚɞ ɓŬɗɛɧ Űɖɜ ŬɔɞɟɎ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ əŬɘ ɤɠ ɏɜŬ ɓŬɗɛɧ 

ˊɟɞəɎɚŮůŮ Űɖɜ ɔɏɜɜɖůɖ ɜɏɤɜ ɚŮɘŰɞɡɟɔɘəɩɜ ůɡůŰɖɛɎŰɤɜ ɔɘŬ əɘɜɖŰɏɠ 

ˊɚŬŰűɧɟɛŮɠ. ɇɞ Ɂɞɏɛɓɟɘɞ Űɞɡ 2007 ɖ Google ŬɜŬəɞɑɜɤůŮ Űɖɜ 

ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ Android [11]. ɀŮ Űɞ 

ɚŬɜůɎɟɘůɛŬ əŬɘ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ Űɖɠ Google, ɖ ŬɔɞɟɎ Űɤɜ 

smartphone ɏɢŮɘ ŬɡɝɖɗŮɑ ůɖɛŬɜŰɘəɎ. ȷɡŰɧ ɞŭɐɔɖůŮ Űɞɡ əŬŰŬɜŬɚɤŰɏɠ ůŰɖ 

ɔɜɤɟɘɛɑŬ ɛŮ ŰŬ ŭɘɎűɞɟŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ əŬɘ Űɞɡɠ 

əŬŰŬůəŮɡŬůŰɏɠ, ɧˊɤɠ əŬɘ Űɘɠ ŮŰŬɘɟŮɑŮɠ ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ ůŰɖ ŭɘŬűɐɛɘůɖ 

Űɤɜ ˊɚŮɞɜŮəŰɖɛɎŰɤɜ Űɞɡ əɎɗŮ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ. 

ȼ ɜɏŬ ɔŮɜɘɎ ɚŮɘŰɞɡɟɔɘəɩɜ ůɡůŰɖɛɎŰɤɜ ɡˊɞůŰɖɟɑɕŮŰŬɘ Ŭˊɧ 

ŮűŬɟɛɞɔɏɠ ŰɟɑŰɤɜ ŮŰŬɘɟŮɘɩɜ ŬɚɚɎ əŬɘ Ŭˊɧ ŮűŬɟɛɞɔɏɠ ˊɞɡ 

əŬŰŬůəŮɡɎɕɞɡɜ ŬɜŮɝɎɟŰɖŰɞɘ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ. Ʉɚɏɞɜ ɧɚŬ ŰŬ ɜɏŬ 

ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ ůɡɜɞŭŮɨɞɜŰŬɘ Ŭˊɧ ŭɘəɧ Űɞɡɠ ɚɞɔɘůɛɘəɧ 

ŬɜɎˊŰɡɝɖɠ ŮűŬɟɛɞɔɩɜ, ɩůŰŮ ɜŬ ɛˊɞɟŮɑ ɞˊɞɘɞŭɐˊɞŰŮ ɗɏɚŮɘ ɜŬ ŬůɢɞɚɖɗŮɑ 

əŬɘ ɜŬ ŬɜŬˊŰɨɝŮɘ ŮűŬɟɛɞɔɏɠ ɔɘŬ Űɞ ŮəɎůŰɞŰŮ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ. 
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[30] 

 

ɄŬɟŬəɎŰɤ ɗŬ ˊŬɟɞɡůɘɎůɞɡɛŮ ŰŬ ɓŬůɘəɎ ɜɏŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ 

ɓɎůŮɘ Űɖɠ ŮɡɟɨŰɖŰŬɠ ɢɟɐůɖɠ Űɞɡɠ, əŬɗɩɠ əŬɘ Űɞ ɚɞɔɘůɛɘəɧ ŬɜɎˊŰɡɝɖɠ 

ŮűŬɟɛɞɔɩɜ ˊɞɡ ŭɘŬɗɏŰɞɡɜ. 

 

1.6.1 Blackberry OS (RIM) 

 

ɋɠ əɘɜɖŰɧ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Űɞ Blackberry OS [12] ɏəŬɜŮ Űɖɜ 

ŮɛűɎɜɘůɐ Űɞɡ ˊɟɩŰɖ űɞɟɎ Űɞ 2005. ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɐ Űɞɡ ɡˊŮɨɗɡɜɖ ŮɑɜŬɘ 

ɖ ŮŰŬɘɟŮɑŬ Research in Motion əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰŬ smartphone 

Blackberry. 

ɇɞ ɚŮɘŰɞɡɟɔɘəɧ ŬɡŰɧ ůɨůŰɖɛŬ ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɢɟɐůɖɠ 

ˊɞɚɚŬˊɚɩɜ ŮűŬɟɛɞɔɩɜ ŰŬɡŰɧɢɟɞɜŬ əŬɘ ŮɑɜŬɘ ŮɘŭɘəɎ űŰɘŬɔɛɏɜɞ ɩůŰŮ ɜŬ 

ɡˊɞůŰɖɟɑɕŮɘ Űɘɠ ůɡɔəŮəɟɘɛɏɜŮɠ ůɡůəŮɡɏɠ Ůɘůɧŭɞɡ ŭŮŭɞɛɏɜɤɜ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑ ɖ Research in Motion ůŰŬ əɘɜɖŰɎ Űɖɠ ŰɖɚɏűɤɜŬ. 

ɄŬɟɎŭŮɘɔɛŬ ŰɏŰɞɘŬɠ ůɡůəŮɡɐɠ ŮɑɜŬɘ Űɞ trackwheel, Űɞ ɞˊɞɑɞ ɛŮ Űɖɜ 

ŬɜɎˊŰɡɝɖ əŬɘ ɓŮɚŰɑɤůɖ Űɤɜ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ Ůˊɑůɖɠ 

ŬɜŰɘəŬŰŬůŰɎɗɖəŮ ůŰɖɜ ˊɞɟŮɑŬ, ˊɟɩŰŬ ɛŮ Űɞ trackball əŬɘ ɏˊŮɘŰŬ ɛŮ Űɞ 

trackpad. 

ȷɟɢɘəɧɠ ůŰɧɢɞɠ Űɖɠ ˊɚŬŰűɧɟɛŬɠ Blackberry ɐŰŬɜ ɖ ɡˊɞůŰɐɟɘɝɖ 

ŮŰŬɘɟɘəɩɜ ŮűŬɟɛɞɔɩɜ ɧˊɤɠ Email əŬɘ ɔɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

əɡɟɑɤɠ ůŮ ŮŰŬɘɟɘəɧ ŮˊɑˊŮŭɞ.  

ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɏɢŮɘ ŬɡɝɖɗŮɑ ɖ ɡˊɞůŰɐɟɘɝɖ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ 

Ŭˊɧ ŰɟɑŰŮɠ ŮŰŬɘɟɑŮɠ ŬɜɎˊŰɡɝɖɠ ɚɞɔɘůɛɘəɞɨ ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ˊɚɖɗɩɟŬ 

ŮűŬɟɛɞɔɩɜ Űɞɡ. ɇɞ Blackberry OS ŭɘŬɗɏŰŮɘ ŭɘəɐ Űɞɡ ŮűŬɟɛɞɔɐ ɔɘŬ Űɖɜ 

űɘɚɞɝŮɜɑŬ Űɤɜ ŮűŬɟɛɞɔɩɜ Űɞ Blackberry App World , Űɞ ɞˊɞɑɞ ɛŮ Űɖɜ 

ŬɜŬəɞɑɜɤůɖ Űɖɠ ɏəŭɞůɖɠ BlackBerry 10 ɛŮŰɞɜɞɛɎůŰɖəŮ ˊɘɞ ŬˊɚɎ ůŮ 

Blackberry World. 

ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊɚŬŰűɧɟɛŬ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ ɞɚɞəɚɖɟɤɛɏɜɞ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ QNX 

Momentics IDE (intergrated development environment) Ůɜɩ ɞɘ 

ɡˊɞůŰɖɟɘɕɧɛŮɜŮɠ ɔɚɩůůŮɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŮɑɜŬɘ ɞɘ Java, C/C++, 

HTML5/JAVASCRIPT/CSS . 
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1.6.2 Symbian OS 

 

ɇɞ Symbian OS [13] ŬˊɞŰŮɚŮɑ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ɔɘŬ űɞɟɖŰɏɠ 

ůɡůəŮɡɏɠ əŬɘ ŮɑɜŬɘ Ŭˊɧɔɞɜɞɠ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ EPOC 

(ɔɟŬűɘəɧ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ɔɘŬ PDA) Űɖɠ ŮŰŬɘɟŮɑŬɠ Psion. ȼ 

ɛŮɔŬɚɨŰŮɟɖ ŮˊɘŰɡɢɑŬ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ɐɟɗŮ ɛŮ Űɖɜ ˊɚŬŰűɧɟɛŬ S60 Ŭˊɧ 

Űɖ Nokia Űɞ 2002. ɄŬɟɎɚɚɖɚŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɜ ɛɑŬ Ŭəɧɛɖ ˊɚŬŰűɧɟɛŬ 

ɛŮ Űɞ ɧɜɞɛŬ UIQ (User Interface Quartz) ɖ ɞˊɞɑŬ ɧɛɤɠ ŭŮɜ ɐŰŬɜ ůɡɛɓŬŰɐ 

ɛŮ Űɖɜ S60. 

ɀŮ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ Symbian Platform Űɞ 2009, ŰŬ ŰɟɑŬ 

ˊŮɟɘɓɎɚɚɞɜŰŬ ɢɟɐůŰɖ ŮɜɩɗɖəŬɜ ůŮ ɏɜŬ, Űɞ ɞˊɞɑɞ ŮɝŬɔɞɟɎůŰɖəŮ Ŭˊɧ Űɖɜ 

Nokia əŬɘ ůŰɖɜ ůɡɜŮɢŮɑŬ ɛŮŰŬŰɟɎˊɖəŮ ůŮ ɚɞɔɘůɛɘəɧ ŬɜɞɘəŰɞɨ əɩŭɘəŬ. 

ɇɞɜ ȷɨɔɞɡůŰɞ Űɞɡ 2011 ɐɟɗŮ ɖ ŰŮɚŮɡŰŬɑŬ ŬɜŬɓɎɗɛɘůɖ Nokia Belle 

feature pack 2 Űɞɡ Symbian OS, Ůɜɩ Űɞɜ ūŮɓɟɞɡɎɟɘɞ Űɞɡ ɑŭɘɞɡ ɏŰɞɡɠ 

ŬɜŬəɞɘɜɩɗɖəŮ Ŭˊɧ Űɖɜ Nokia ɧŰɘ ŰŬ Windows Phone ɗŬ ŮɑɜŬɘ Űɞ ɓŬůɘəɧ 

ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Űɤɜ ůɡůəŮɡɩɜ Űɖɠ. 

ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ Symbian SDK ɛŮ 

ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Űɖɜ C++ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞ Qt, ɏɜŬ 

Framework ŮűŬɟɛɞɔɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ ˊɞɚɚɏɠ ˊɚŬŰűɧɟɛŮɠ. 

ɀˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ŮɑŰŮ ɛŮ Űɞ Qt Creator ŮɑŰŮ ɛŮ Űɞ Carbide.C++, 

ɏɜŬ ˊŬɚɘɧŰŮɟɞ IDE ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ 

Symbian. Ⱥˊɑůɖɠ ɡˊɎɟɢŮɘ ɏɜŬɠ ŮɝɞɛɞɘɤŰɐɠ ɔɘŬ Űɖ ŭɞəɘɛɐ Űɤɜ 
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ŮűŬɟɛɞɔɩɜ, ˊɞɡ ŰɟɏɢŮɘ Űɞɜ əɩŭɘəŬ ŬˊŮɡɗŮɑŬɠ ŬɜŰɑ ɜŬ ˊɟɞůɞɛɞɘɩɜŮɘ 

ɞɚɧəɚɖɟɖ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ. 

 

 
ȺɘəɧɜŬ 1.7: ȼ ɞɗɧɜɖ ɡˊɞŭɞɢɐɠ Űɞɡ Symbian Belle 

 

1.6.3 Windows Phone 

 

ɇɞ 2010 ɖ Microsoft ŬɜŬəɞɑɜɤůŮ Űɞ ɜɏɞ ɚŮɘŰɞɡɟɔɘəɧ Űɖɠ ůɨůŰɖɛŬ 

ɔɘŬ əɘɜɖŰɏɠ ˊɚŬŰűɧɟɛŮɠ, ŭɘɎŭɞɢɞ Űɤɜ Windows Mobile [10], ŰŬ Windows 

Phone [14]. ɇɞ ɜɏɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ˊɚɐɟɤɠ 

ŭɘŬűɞɟŮŰɘəɧ əŬɘ ɜɏɞ ˊŮɟɘɓɎɚɚɞɜ ɢɟɐůɖɠ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛŮ Űɖ 

ɔɚɩůůŬ ůɢŮŭɑŬůɖɠ Űɖɠ ɑŭɘŬɠ Űɖɠ ŮŰŬɘɟŮɑŬɠ, Űɖɠ Metro (Microsoft design 

language). ɈˊɞůŰɖɟɑɕŮɘ ˊɚɐɟɤɠ Űɘɠ ɡˊɖɟŮůɑŮɠ Űɖɠ Microsoft ɧˊɤɠ Űɞ 

Windows Live, Űɞ SkyDrive əŬɘ Űɞ Office, Űɞ Xbox Live, Xbox Music, 

Xbox Video əŬɘ Űɞ Bing. Ⱥˊɑůɖɠ ɡˊɞůŰɖɟɑɕŮɘ əŬɘ ɡˊɖɟŮůɑŮɠ ŰɟɑŰɤɜ 

ŮŰŬɘɟɘɩɜ ɧˊɤɠ Űɞ Facebook, Űɞ Twitter əŬɘ ŰŬ Google Accounts. ȼ 

ɜŮɧŰŮɟɖ ɏəŭɞůɖ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ŮɑɜŬɘ ɖ ɏəŭɞůɖ Windows Phone 8. 

ɆŰŬ Windows Phone ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ əŬɘ Űɞ Windows Phone Store 

ɔɘŬ Űɖɜ ɣɡɢŬɔɤɔɑŬ Űɤɜ ɢɟɖůŰɩɜ əŬɘ Űɖɜ űɘɚɞɝŮɜɑŬ Űɤɜ ŮűŬɟɛɞɔɩɜ, Űɞ 

ɞ́ ɞɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ɣɖűɘŬəɐ ŭɘŬɜɞɛɐ ɛɞɡůɘəɐɠ, ɓɑɜŰŮɞ əŬɘ 

ŮűŬɟɛɞɔɏɠ ŰɟɑŰɤɜ. ɇɞ əŬŰɎůŰɖɛŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ɖ Microsoft ɖ ɞˊɞɑŬ 

ˊŬɟɏɢŮɘ əŬɘ Űɖɜ ɏɔəɟɘůɖ Űɤɜ ŮűŬɟɛɞɔɩɜ ˊɞɡ űɘɚɞɝŮɜɞɨɜŰŬɘ. 

ɆŰɖɜ ˊɚŬŰűɧɟɛŬ ŬɡŰɐ ɞɘ ŮűŬɟɛɞɔɏɠ ˊɟɏˊŮɘ ɜŬ ɓŬůɑɕɞɜŰŬɘ ůŰɞ 

framework XNA ɐ ůŮ ɛɑŬ ůɡɔəŮəɟɘɛɏɜɖ ɏəŭɞůɖ Űɞɡ Silverlight ˊɞɡ 

ɡˊɞůŰɖɟɑɕŮɘ ŰŬ Windows Phone 7. ũɘŬ ɜŬ ɡˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ 
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ůɢŮŭɑŬůɖɠ əŬɘ ŭɞəɘɛɐɠ ŮűŬɟɛɞɔɩɜ ɛŮ Űɞ Visual Studio 2010 ɐ Űɞ Visual 

Studio 2010 Express, ɖ Microsoft ˊɟɞůűɏɟŮɘ ŰŬ Windows Phone 

Developer Tools ɤɠ ŮˊɏəŰŬůɖ. ȷɡŰɧ Űɞ ůŮŰ ŮɟɔŬɚŮɑɤɜ ɡˊɞůŰɖɟɑɕŮɘ 

ɡˊɞɚɞɔɘůŰɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ Windows Vista SP2 ɐ ɜŮɧŰŮɟŬ. 

 

 
ȺɘəɧɜŬ 1.8: ɇŬ Windows Phone 8 

 

1.6.4 Google Android  

 

ɇɞ Android [11] ŮɑɜŬɘ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ŬɜɞɘɢŰɞɨ əɩŭɘəŬ 

ɓŬůɘůɛɏɜɞ ůŰɞ ɚŮɘŰɞɡɟɔɘəɧ Linux. ȷɟɢɘəɎ ůɢŮŭɘɎůŰɖəŮ ɔɘŬ ůɡůəŮɡɏɠ ɛŮ 

ɞɗɧɜŮɠ Ŭűɐɠ ɧˊɤɠ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ əŬɘ tablet. ȼ ˊŬɟŬɔɤɔɐ ɚɞɔɘůɛɘəɞɨ 

ɔɑɜŮŰŬɘ ɛŮ Űɖɜ ɢɟɐůɖ Űɖɠ ɔɚɩůůŬɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Java ŮɚɏɔɢɞɜŰŬɠ 

Űɖɜ ůɡůəŮɡɐ ɛɏůɤ ɓɘɓɚɘɞɗɖəɩɜ ɚɞɔɘůɛɘəɞɨ ŬɜŮˊŰɡɔɛɏɜɤɜ Ŭˊɧ Űɖɜ 

Google. 

ɇɞ Android ŬɟɢɘəɎ ŬɜŬˊŰɨɢɗɖəŮ Ŭˊɧ ɛɑŬ ɛɘəɟɐ ŮŰŬɘɟɑŬ ɚɞɔɘůɛɘəɞɨ ɖ 

ɞˊɞɑŬ ŮɝŬɔɞɟɎůŰɖəŮ Ŭˊɧ Űɖɜ Google Űɞ 2005. ȼ ˊɟɩŰɖ ˊŬɟɞɡůɑŬůɖ Űɖɠ 

ˊɚŬŰűɧɟɛŬɠ Android ɏɔɘɜŮ Űɞɜ Ɂɞɏɛɓɟɘɞ Űɞɡ 2007, ˊŬɟɎɚɚɖɚŬ ɛŮ Űɖɜ 

ŬɜŬəɞɑɜɤůɖ Űɖɠ ɑŭɟɡůɖɠ Űɞɡ ɞɟɔŬɜɘůɛɞɨ Open Handset Alliance, ɛɑŬɠ 

əɞɘɜɞˊɟŬɝɑŬɠ 84 ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɩɜ ŮŰŬɘɟŮɘɩɜ ˊŬɟŬɔɤɔɐɠ ɚɞɔɘůɛɘəɞɨ 

əŬɘ əŬŰŬůəŮɡɐɠ hardware. 

ȼ Google ŭɖɛɞůɘŮɨŮɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɞɡ əɩŭɘəŬ Űɞɡ Android 

ɡˊɧ Űɞɡɠ ɧɟɞɡɠ ɛɑŬɠ ŮɚŮɨɗŮɟɖɠ ɎŭŮɘŬɠ ɚɞɔɘůɛɘəɞɨ Űɖɠ Apache Licence. 

ȷɡŰɧ ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ əŬŰŬůəŮɡŬůŰɏɠ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬɛɞɟűɩůɞɡɜ Űɞ 

ɚŮɘŰɞɡɟɔɘəɧ ůɨɛűɤɜŬ ɛŮ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɤɜ ůɡůəŮɡɩɜ. Ⱥˊɑůɖɠ ɡˊɎɟɢŮɘ 

ɛɑŬ ɛŮɔɎɚɖ əɞɘɜɧŰɖŰŬ ˊɟɞɔɟŬɛɛŬŰɘůŰɩɜ ˊɞɡ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɞɜ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɧ ůŰɞ Android əŬɘ ɛŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ ŬɡɝɎɜŮɘ Űɘɠ 
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ŭɡɜŬŰɧŰɖŰŮɠ Űɤɜ ůɡůəŮɡɩɜ ˊɞɡ Űɞ ɢɟɖůɘɛɞˊɞɘɞɨɜ. ɇɞ ɖɚŮəŰɟɞɜɘəɧ 

əŬŰɎůŰɖɛŬ ˊɞɡ ɏɢŮɘ űŰɘɎɝŮɘ ɖ Google ɛŮ Űɞ ɧɜɞɛŬ Google Play, 

űɘɚɞɝŮɜŮɑ ŬɡŰɐ Űɖɜ ůŰɘɔɛɐ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ 700.000 ŮűŬɟɛɞɔɏɠ. ȼ ˊɘɞ 

ˊɟɧůűŬŰɖ ɏəŭɞůɖ Űɞɡ Android ŮɑɜŬɘ ɖ 4.3 Jelly Bean. 

ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Űɞ Android Software 

Development Kit Űɞ ɞˊɞɑɞ ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ɛŮɔɎɚɞ ůɨɜɞɚɞ ŮɟɔŬɚŮɑɤɜ 

ŬɜɎˊŰɡɝɖɠ. ɆŮ ŬɡŰɧ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɏɜŬɠ debugger, ɓɘɓɚɘɞɗɐəŮɠ, ɏɜŬɠ 

ŮɝɞɛɞɘɤŰɐɠ, ɓɘɓɚɘɞɔɟŬűɑŬ əŬɗɩɠ əŬɘ ŭŮɑɔɛŬŰŬ əɩŭɘəŬ. ȷɡŰɐ Űɖ ůŰɘɔɛɐ 

ɞɘ ˊɚŬŰűɧɟɛŮɠ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɜŰŬɘ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɡˊɞɚɞɔɘůŰɏɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ Linux (ɞˊɞɘŬŭɐˊɞŰŮ ɜɏŬ ɏəŭɞůɖ), Mac OS X 10.5.8 ɐ 

ɜŮɧŰŮɟɞ, Windows XP ɐ ɜŮɧŰŮɟɞ. ɇɞ Ůˊɑůɖɛɞ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ 

ŮɑɜŬɘ Űɞ Eclipse ɛŮ ŰŬɡŰɧɢɟɞɜɖ ɢɟɖůɘɛɞˊɞɑɖůɖ Űɤɜ Android 

Development Tools Ŭɜ əŬɘ ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɢɟɖůɘɛɞˊɞɑɖůɖɠ 

ɞˊɞɘɞɡŭɐˊɞŰŮ əŮɘɛŮɜɞɔɟɎűɞɡ ɔɘŬ Űɖɜ ůɨɜŰŬɝɖ əɩŭɘəŬ Java ɐ XML. ɀŮ 

əɎɗŮ ɜɏŬ ɏəŭɞůɖ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɘ ɛɑŬ 

ɜɏŬ ɏəŭɞůɖ Űɞɡ Android SDK, ɢɤɟɑɠ ɜŬ ůŰŬɛŬŰɎ Űɖɜ ɡˊɞůŰɐɟɘɝɖ 

ŬɜɎˊŰɡɝɖɠ ŮűŬɟɛɞɔɩɜ ɔɘŬ Űɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ɏəŭɞůɖ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ. 

Ɉ́ Ɏɟɢɞɡɜ Ůˊɑůɖɠ əŬɘ Ɏɚɚɞɘ Űɟɧˊɞɘ ŭɖɛɘɞɡɟɔɑŬɠ ŮűŬɟɛɞɔɩɜ ɔɘŬ Űɞ 

Android ɛŮ Űɖ ɢɟɐůɖ Űɞɡ Native Development Kit Űɞ ɞˊɞɑɞ ɛˊɞɟŮɑ ɜŬ 

ůɡɜŰɎɝŮɘ ɓɘɓɚɘɞɗɐəŮɠ ɔɟŬɛɛɏɜŮɠ ůŮ C ɐ C++ əɩŭɘəŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ 

ɞɘ ŮˊŮɝŮɟɔŬůŰɏɠ ARM. Ⱥˊɑůɖɠ ɖ Google ˊŬɟɏɢŮɘ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ 

ŮűŬɟɛɞɔɩɜ Űɞ App Invertor, ɏɜŬ ɔɟŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ 

ˊɟɞɔɟŬɛɛɎŰɤɜ Űɞ ɞˊɞɑɞ ɓŬůɑɕŮŰŬɘ ůŮ Web ŰŮɢɜɞɚɞɔɑŮɠ əŬɘ ˊɟɞɞɟɑɕŮŰŬɘ 

ɔɘŬ ɜɏɞɡɠ ɟ́ɞɔɟŬɛɛŬŰɘůŰɏɠ. ȷɡŰɧ ŭŮɑɢɜŮɘ ŰŬ ˊɟɞŰŮɟɐɛŬŰŬ Ůɜɧɠ 

ɚŮɘŰɞɡɟɔɘəɞɨ ˊɞɡ ɏɢŮɘ Űɧůɞ ŬɜɞɘəŰɐ ŬɟɢɘŰŮəŰɞɜɘəɐ. 

 

 
ȺɘəɧɜŬ 1.9: Tɞ Google Android 4.3 Jelly Bean 
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1.6.5 Apple iOS 

 

Ƀɘ əɘɜɖŰɏɠ ˊɚŬŰűɧɟɛŮɠ Űɖɠ Apple ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ ɚŮɘŰɞɡɟɔɘəɧ 

ůɨůŰɖɛŬ iOS (ɔɜɤůŰɧ əŬɘ ɤɠ iPhone OS) [15]. ȷɟɢɘəɎ ŬɜŬˊŰɨɢɗɖəŮ 

ɛɧɜɞ ɔɘŬ Űɞ iPhone Ůɜɩ ůŰɖɜ ˊɞɟŮɑŬ ŮˊŮəŰɎɗɖəŮ ɩůŰŮ ɜŬ ɡˊɞůŰɖɟɑɕŮɘ əŬɘ 

ɎɚɚŮɠ űɞɟɖŰɏɠ ůɡůəŮɡɏɠ Űɖɠ Apple ɧˊɤɠ ŰŬ iPod Touch, Űɞ iPad əŬɘ Űɞ 

Apple TV. ȷɜŰɑɗŮŰŬ Ŭˊɧ Űɞ Windows Phone Űɖɠ Microsoft əŬɘ Űɞ 

Android Űɖɠ Google, ɖ Apple ŭŮ ŭɑɜŮɘ Űɖɜ ɎŭŮɘŬ ŮɔəŬŰɎůŰŬůɖɠ Űɞɡ 

ɚɞɔɘůɛɘəɞɨ iOS ůŮ ůɡůəŮɡɏɠ ˊɞɡ ŭŮɜ ŮɑɜŬɘ əŬŰŬůəŮɡɐɠ Apple. ȰɜŬ Ŭˊɧ 

ŰŬ ɛŮɔɎɚŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɞɡ ŮɑɜŬɘ Űɞ App Store Űɞ ɞˊɞɑɞ ˊŮɟɘɏɢŮɘ 

ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ 900.000 ŮűŬɟɛɞɔɏɠ Ůə Űɤɜ ɞˊɞɑɤɜ ɞɘ 375.000 ́ Ůɟɑˊɞɡ 

ŮɑɜŬɘ ˊɚɏɞɜ ůɡɛɓŬŰɏɠ ɛŮ Űɞ iPad ůɨɛűɤɜŬ ɛŮ Űɖɜ ŰŮɚŮɡŰŬɑŬ ɛɏŰɟɖůɖ ˊɞɡ 

ɏɢŮɘ ɔɑɜŮɘ Űɞɜ ȷɨɔɞɡůŰɞ Űɞɡ 2013. 

ɇɞ ˊŮɟɘɓɎɚɚɞɜ ɢɟɐůɖɠ Űɞɡ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ɎɛŮůɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ 

Űɞɡ ɢɟɐůŰɖ ɛŮ Űɖɜ ɞɗɧɜɖ Ŭűɐɠ Űɖɠ ůɡůəŮɡɐɠ. ɇŬ ůŰɞɘɢŮɑŬ Ůɚɏɔɢɞɡ ˊɞɡ 

ŬˊŬɟŰɑɕɞɡɜ Űɞ ɔɟŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ ŮɑɜŬɘ ŭɘŬəɧˊŰŮɠ, əɞɡɛˊɘɎ əŬɘ 

ɞɚɘůɗɖŰɏɠ (sliders). ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ɞ ɢɟɐůŰɖɠ ɛɏůɤ Űɖɠ ɞɗɧɜɖɠ Ŭűɐɠ 

ˊɞɚɚŬˊɚɩɜ ůɖɛŮɑɤɜ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑ ŭɘɎűɞɟŮɠ əɘɜɐůŮɘɠ Űɤɜ 

ŭŬəŰɨɚɤɜ Űɞɡ əŬɘ ɜŬ ˊŬɑɟɜŮɘ ɎɛŮůŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ůŰɖɜ ɞɗɧɜɖ. 

ɀˊɞɟŮɑ ɜŬ ŮůŰɘɎůŮɘ ůŮ ɛɑŬ ůŮɚɑŭŬ əŮɘɛɏɜɞɡ ɛŮɔŮɗɨɜɞɜŰŬɠ Űɖ ɛŮ Űɞ 

ɎɜɞɘɔɛŬ Űɤɜ ŭɡɞ ŭŬəŰɨɚɤɜ Űɞɡ ɐ ɛˊɞɟŮɑ ɜŬ ŬɚɚɎɕŮɘ űɤŰɞɔɟŬűɑŮɠ ɛŮ ɛɑŬ 

Ŭˊɚɐ əɑɜɖůɖ Űɞɡ ŭŬəŰɨɚɞɡ Űɞɡ Ŭˊɧ ŭŮɝɘɎ ˊɟɞɠ ŰŬ ŬɟɘůŰŮɟɎ. ȷɡŰɧɠ ɞ 

Ŭˊɚɧɠ Űɟɧˊɞɠ ɢɟɐůɖɠ ɏəŬɜŮ Űɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ɜŬ ɝŮɢɤɟɑɕŮɘ ůŮ 

ůɢɏůɖ ɛŮ Űɞɜ ŬɜŰŬɔɤɜɘůɛɧ, ŮɘŭɘəɎ Űɖɜ ˊŮɟɑɞŭɞ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŮ ůŰɘɠ 

Ŭɟɢɏɠ Űɞɡ 2007. ȺɑɜŬɘ ɓŬůɘůɛɏɜɞ ůŰɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Mac OS X Űɞ 

ɞˊɞɑɞ ɓŬůɑɕŮŰŬɘ ůŰɞ UNIX. ũɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ Űɞɡ Űɞ ɚŮɘŰɞɡɟɔɘəɧ 

ůɨůŰɖɛŬ ŭŮůɛŮɨŮɘ ˊŮɟɑˊɞɡ 500 ɀȸ ɛɜɐɛɖɠ Ŭˊɧ Űɞɜ ŬˊɞɗɖəŮɡŰɘəɧ ɢɩɟɞ 

Űɖɠ ůɡůəŮɡɐɠ. 

ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ iOS ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

Űɞ ɚɞɔɘůɛɘəɧ ŬɜɎˊŰɡɝɖɠ ŮűŬɟɛɞɔɩɜ iOS SDK, Űɞ ɞˊɞɑɞ ŬɜŬˊŰɨɢɗɖəŮ 

Ŭˊɧ Űɖɜ Apple əŬɘ ŭɧɗɖəŮ ůŰɞɡɠ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ Űɞɜ ūŮɓɟɞɡɎɟɘɞ Űɞɡ 

2008. Ƀɘ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ɏɢɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ 

ŮűŬɟɛɞɔɏɠ əŬɘ ɜŬ Űɘɠ ŭɞəɘɛɎůɞɡɜ ůŮ ɏɜŬ ŮɝɞɛɞɘɤŰɐ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ 

iPhone Simulator. ũɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ɛɑŬɠ ŮűŬɟɛɞɔɐɠ ůŮ ˊɟŬɔɛŬŰɘəɐ 

ůɡůəŮɡɐ əŬɗɩɠ əŬɘ ɔɘŬ Űɖɜ ˊɩɚɖůɖ Űɖɠ ɛɏůɤ Űɞɡ App Store, əɎɗŮ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɐɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŮɔɔŮɔɟŬɛɛɏɜɞɠ ůŰɞ ˊɟɧɔɟŬɛɛŬ Űɤɜ 
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ˊɟɞɔɟŬɛɛŬŰɘůŰɩɜ iPhone Űɖɠ Apple ɛŮ əɧůŰɞɠ 99 Ůɡɟɩ Űɞ ɢɟɧɜɞ. ȾɎɗŮ 

ŭɖɛɘɞɡɟɔɧɠ ŮűŬɟɛɞɔɐɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɩ́ɚɖůɐɠ Űɖɠ ůŮ ɞˊɞɘŬŭɐˊɞŰŮ 

Űɘɛɐ ˊɎɜɤ Ŭˊɧ Űɖɜ ɛɘəɟɧŰŮɟɖ ŮˊɘŰɟŮˊŰɐ Űɘɛɐ ɚŬɛɓɎɜɞɜŰŬɠ ɤɠ əɏɟŭɞɠ Űɞ 

70% Űɞɡ ˊɞůɞɨ əŬɘ ɛŮ Űɞ ɡˊɧɚɞɘˊɞ 30% ɜŬ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞ əɏɟŭɞɠ Űɖɠ 

Apple. ȺɜŬɚɚŬəŰɘəɎ, ɛˊɞɟŮɑ ɜŬ ŭɘŬɗɏŰŮɘ Űɖɜ ŮűŬɟɛɞɔɐ ŭɤɟŮɎɜ əŬɘ ɜŬ ɛɖ 

ɕɖɛɘɩɜŮŰŬɘ əŬɗɧɚɞɡ Ŭˊɧ ŰŬ ɏɝɞŭŬ əɡəɚɞűɞɟɑŬɠ əŬɘ ŭɘŬɜɞɛɐɠ, ˊɏɟŬɜ Űɤɜ 

Ůɝɧŭɤɜ ŮɔɔɟŬűɐɠ. 

ɇɞ iOS SDK ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ ɑŭɘɞ ˊɟɧɔɟŬɛɛŬ ɔɟŬűɐɠ əɩŭɘəŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑ əŬɘ Űɞ Mac OS X, Űɞ Xcode, əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞɜ iPhone 

Simulator əŬɘ Űɞɜ iPad Simulator, ɏɜŬ ˊɟɧɔɟŬɛɛŬ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ɢɟɖůɘɛɞˊɞɘŮɑ ɞ ˊɟɞɔɟŬɛɛŬŰɘůŰɐɠ ɔɘŬ ɜŬ ŮɝɞɛɞɘɩůŮɘ Űɞ ˊɤɠ ɗŬ űŬɑɜɞɜŰŬɜ 

ɞɘ ŮűŬɟɛɞɔɏɠ əŬɘ Űɞ ˊɤɠ ɗŬ ŭɞɨɚŮɡŬɜ Ŭɜ ɏŰɟŮɢŬɜ ůŰɞ iPhone ɐ ůŰɞ iPad. 

ȼ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ŮɑɜŬɘ ɖ Objective C əŬɘ ɞɘ ŬˊŬɘŰɐůŮɘɠ 

ůɡůŰɐɛŬŰɞɠ ɔɘŬ Űɖɜ ɢɟɐůɖ Űɞɡ SDK Űɖɠ Apple ŮɑɜŬɘ ɏɜŬɠ ɡˊɞɚɞɔɘůŰɐɠ 

Intel Mac ɛŮ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Mac OS X Leopard ɐ ɜŮɧŰŮɟɞ. 

ɄŬɚŬɘɧŰŮɟŮɠ ŮəŭɧůŮɘɠ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ Mac OS X ŭŮɜ ɡˊɞůŰɖɟɑɕɞɜŰŬɘ, 

ɧˊɤɠ ɎɚɚɤůŰŮ əŬɘ ɎɚɚŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ŰŬ 

Windows. 

 

 
ȺɘəɧɜŬ 1.10: ȼ ɞɗɧɜɖ ɡˊɞŭɞɢɐɠ Űɞɡ iOS 7 

 

1.7 ȺűŬɟɛɞɔɏɠ əɘɜɖŰɩɜ ˊɚŬŰűɞɟɛɩɜ 
 

ɀŮ Űɖɜ ŬɚɚŬɔɐ ůŰɞɜ Űɟɧˊɞ ɢɟɐůɖɠ Űɤɜ əɘɜɖŰɩɜ ˊɚŬŰűɞɟɛɩɜ əŬɘ 

əɘɜɖŰɩɜ ůɡůəŮɡɩɜ ˊɞɡ ɏɢɞɡɜ űɏɟŮɘ ŰŬ ɜɏŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ ŰŬ 

ŰŮɚŮɡŰŬɑŬ ɢɟɞɜɘɎ ɏɜŬ Ŭˊɧ ŰŬ ˊɘɞ ůɖɛŬɜŰɘəɎ ˊɟɎɔɛŬŰŬ ˊɞɡ ɏɢɞɡɜ 
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əŬŰŬűɏɟŮɘ, ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ɛɏůɤ ŬɡŰɩɜ, ˊɞɚɚɩɜ ɜɏɤɜ əŬɘ 

ŮɜŰɡˊɤůɘŬəɩɜ ŮűŬɟɛɞɔɩɜ ɔɘŬ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ůɡůŰɐɛŬŰŬ. 

Ƀɘ ŮűŬɟɛɞɔɏɠ ɔɘŬ əɘɜɖŰɏɠ ˊɚŬŰűɧɟɛŮɠ [16] ŮɑɜŬɘ ɏɜŬ ɛɏɟɞɠ Űɖɠ 

ˊŬɔəɧůɛɘŬɠ ŬɔɞɟɎɠ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ ˊɞɡ ɛŮɔŬɚɩɜŮɘ əŬɘ ŬɜŬˊŰɨůůŮŰŬɘ 

ɟŬɔŭŬɑŬ. ȷˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ɚɞɔɘůɛɘəɧ ˊɞɡ 'ŰɟɏɢŮɘ' ůŮ ɛɑŬ əɘɜɖŰɐ 

ˊɚŬŰűɧɟɛŬ əŬɘ ŮəŰŮɚŮɑ ůɡɔəŮəɟɘɛɏɜŮɠ ɚŮɘŰɞɡɟɔɑŮɠ ɔɘŬ Űɞɜ ɢɟɐůŰɖ Űɞɡ. 

ȷɡŰɏɠ ɞɘ əɘɜɖŰɏɠ (mobile) ŮűŬɟɛɞɔɏɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ˊɚɐɗɞɠ 

ɛɞɜŰɏɚɤɜ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ, ŬəɧɛŬ əŬɘ ůŮ ůɡůəŮɡɏɠ ɢŬɛɖɚɞɨ əɧůŰɞɡɠ 

ůŰɖɜ ŬɔɞɟɎ. 

ɆŰŬ ɜɏŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ, ɛˊɞɟŮɑ əɎˊɞɘɞɠ ɜŬ Űɘɠ ˊɟɞɛɖɗŮɡŰŮɑ 

əŬŰŮɓɎɕɞɜŰŬɠ ŰŮɠ Ŭˊɧ ůɡɔəŮəɟɘɛɏɜŬ ɖɚŮəŰɟɞɜɘəɎ əŬŰŬůŰɐɛŬŰŬ 

ŮűŬɟɛɞɔɩɜ. ȼ ŮɡɟŮɑŬ ɢɟɖůɘɛɞˊɞɑɖůɐ Űɞɡɠ ɡˊɎɟɢŮɘ ɚɧɔɤ Űɤɜ ˊɞɚɚɩɜ 

ɚŮɘŰɞɡɟɔɘɩɜ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ, Ů́ɟɘɚŬɛɓɎɜɞɜŰŬɠ Ŭˊɧ 

ŬˊɚɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɢɟɐůɖɠ ɔɘŬ ɓŬůɘəɏɠ ɡˊɖɟŮůɑŮɠ ŰɖɚŮűɤɜɑŬɠ əŬɘ 

ɛɖɜɡɛɎŰɤɜ, ɛɏɢɟɘ ŮɝŮɚɘɔɛɏɜŮɠ ɡˊɖɟŮůɑŮɠ ɧˊɤɠ ŰŬ ɓɘɜŰŮɞˊŬɘɢɜɑŭɘŬ əŬɘ 

ŮűŬɟɛɞɔɏɠ ˊɞɚɡɛɏůɤɜ. Ƀɘ əŬŰɖɔɞɟɑŮɠ Űɤɜ ŮűŬɟɛɞɔɩɜ ŬɡŰɩɜ ŮɑɜŬɘ 

ˊɞɚɚɏɠ. ȺűŬɟɛɞɔɏɠ ůŬɜ ŬɡŰɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŬˊɞůŰɞɚɐ 

əŬɘ ɚɐɣɖ SMS/MMS, ˊɟɞɔɟɎɛɛŬŰŬ ˊŮɟɘɐɔɖůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ əŬɘ 

ŮűŬɟɛɞɔɏɠ ŬɜŬˊŬɟŬɔɤɔɐɠ ˊɞɚɡɛɏůɤɜ ɧˊɤɠ mp3 players, ɏɟɢɞɜŰŬɘ 

ŮɔəŬŰŮůŰɖɛɏɜŮɠ ůŰŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ Űɤɜ ůɡůəŮɡɩɜ Ůɜɩ ɞɘ 

ɡˊɧɚɞɘˊŮɠ ɛˊɞɟɞɨɜ ɜŬ ŮɔəŬŰŬůŰŬɗɞɨɜ ɛŮŰɎ Űɖɜ ŬɔɞɟɎ Űɖɠ ůɡůəŮɡɐɠ. ũɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ əŬŰŮɓɎůŮɘ ŮűŬɟɛɞɔɏɠ ɛɏůɤ Űɞɡ 

ŬůɨɟɛŬŰɞɡ ŭɘəŰɨɞɡ əŬɘ ɜŬ Űɘɠ ŮɔəŬŰŬůŰɐůŮɘ ɞ ɑŭɘɞɠ ɐ ɛˊɞɟŮɑ ɜŬ Űɖɜ 

űɞɟŰɩůŮɘ əŬɘ ɜŬ ŮɔəŬŰŬůŰŬɗŮɑ Ŭˊɧ Űɞ ɖɚŮəŰɟɞɜɘəɧ əŬŰɎůŰɖɛŬ ˊɞɡ 

ɏɟɢŮŰŬɘ ɛŬɕɑ ɛŮ Űɞ ɚŮɘŰɞɡɟɔɘəɧ.  

ɀˊɞɟɞɨɛŮ ɜŬ ɢɤɟɑůɞɡɛŮ Űɘɠ ŮűŬɟɛɞɔɏɠ Ŭˊɧ ŰŮɢɜɘəɐɠ Ɏˊɞɣɖɠ ůŮ 

əŬŰɖɔɞɟɑŮɠ ůŮ ůɢɏůɖ ɛŮ Űɞ ˊɟɞɔɟŬɛɛŬŰɘůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ ůŰɞ ɞˊɞɑɞ 

ŮəŰŮɚɞɨɜŰŬɘ: 

¶ ȺűŬɟɛɞɔɏɠ ˊɞɡ Űɟɏɢɞɡɜ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ ɧˊɤɠ ŮűŬɟɛɞɔɏɠ ˊɞɡ Űɟɏɢɞɡɜ ůŮ iOS, Android, 

Symbian OS, Windows Phone əŬɘ Blackberry OS 

¶ ȺűŬɟɛɞɔɏɠ ˊɞɡ Űɟɏɢɞɡɜ ůŮ ˊŮɟɘɓɎɚɚɞɜ ˊŮɟɘɐɔɖůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ 

ɧˊɤɠ ŰŬ Webkit, Mozilla Firefox, Opera Mini  əŬ RIM 

¶ ȯɚɚŮɠ ˊɚŬŰűɧɟɛŮɠ əŬɘ ŮɘəɞɜɘəɎ ůɡůŰɐɛŬŰŬ ɧˊɤɠ ŰŬ Java/J2ME, 

BREW, Flash Lite əŬɘ Silverlight 

Ⱥˊɑůɖɠ ɛˊɞɟɞɨɛŮ ɜŬ Űɘɠ ɢɤɟɑůɞɡɛŮ ɛŮ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡɠ ɔɘŬ 

əɘɜɖŰɏɠ ˊɚŬŰűɧɟɛŮɠ ɤɠ Ůɝɐɠ: 



1.7 ȺűŬɟɛɞɔɏɠ əɘɜɖŰɩɜ ˊɚŬŰűɞɟɛɩɜ 
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¶ ȺűŬɟɛɞɔɏɠ Ůˊɘəɞɘɜɤɜɘɩɜ ɧˊɤɠ email, ɛɖɜɡɛɎŰɤɜ, ˊŮɟɘɐɔɖůɖɠ ůŰɞ 

ŭɘŬŭɑəŰɡɞ, ˊɚɖɟɞűɞɟɘɩɜ əŬɘ əɞɘɜɤɜɘəɩɜ ŭɘəŰɨɤɜ 

¶ ȺűŬɟɛɞɔɏɠ ˊŬɟɎɔɤɔɖɠ ɧˊɤɠ ŬɟɘɗɛɞɛɖɢŬɜɏɠ, ɖɛŮɟɞɚɧɔɘŬ, 

ɡˊŮɜɗɡɛɑůŮɤɜ, ůɖɛŮɘɩůŮɤɜ, ŮˊŮɝŮɟɔŬůɑŬɠ ɚɏɝŮɤɜ, ɚɞɔɘůŰɘəɩɜ 

űɨɚɚɤɜ, ɡˊɖɟŮůɘɩɜ GPS əŬɘ ŰɟŬˊŮɕɘəɩɜ ɡˊɖɟŮůɘɩɜ 

¶ ȺűŬɟɛɞɔɏɠ ˊɞɚɡɛɏůɤɜ ɧˊɤɠ ŬɜŬˊŬɟŬɔɤɔɐɠ ɐɢɞɡ əŬɘ ɟɞɐɠ 

ŭŮŭɞɛɏɜɤɜ ɐɢɞɡ əŬɘ ŮɘəɧɜŬɠ, ɔɟŬűɘəɩɜ əŬɘ ŮɘəɧɜŬɠ, 

ŬɜŬˊŬɟŬɔɤɔɐɠ ɓɑɜŰŮɞ əŬɘ ˊŬɟɞɡůɑŬůɖɠ 

¶ ȺűŬɟɛɞɔɏɠ ˊŬɘɢɜɘŭɘɩɜ ɧˊɤɠ ůŰɟŬŰɖɔɘəɐɠ, ŰɟɎˊɞɡɚŬɠ əŬɘ əŬɕɑɜɞ, 

ŭɟɎůɖɠ əŬɘ ˊŮɟɘˊɏŰŮɘŬɠ, ˊɎɕɚ, ŬɗɚɖŰɘəɏɠ əŬɘ ɢɧɛˊɘ. 

ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɞɘ ŮűŬɟɛɞɔɏɠ ɔɘŬ əɘɜɖŰɏɠ ˊɚŬŰűɧɟɛŮɠ ɏɢɞɡɜ 

ŮɝŮɚɘɢɗŮɑ ɤɠ ɏɜŬ ůɖɛŮɑɞ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ůŰɞɜ ɢɟɐůŰɖ ɛɑŬ ˊɚɞɨůɘŬ əŬɘ 

ɔɟɐɔɞɟɖ ŮɛˊŮɘɟɑŬ ɢɟɐůɖɠ. ȷˊɧ ŬɡŰɐ Űɖɜ Ɏˊɞɣɖ ŬɡŰɏɠ ɞɘ ŮűŬɟɛɞɔɏɠ 

ɏɢɞɡɜ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ŭɘɎűɞɟŮɠ Ŭˊɧ Űɖɜ ˊɚɞɐɔɖůɖ ůŮ ɘůŰɞůŮɚɑŭŮɠ 

űŰɘŬɔɛɏɜŮɠ ɔɘŬ əɘɜɖŰɎ ůɡůŰɐɛŬŰŬ (Mobile Web) ɞˊɞɨ ŬəɧɛŬ 

ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ˊɟɞɓɚɐɛŬŰŬ ˊɟɧůɓŬůɖɠ ŬɚɚɎ əŬɘ ɢŬɛɖɚɏɠ 

ŰŬɢɨŰɖŰŮɠ ůŰɞ ŭɑəŰɡɞ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ. 
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ȾȺūȷȿȷȽɃ 2
ɞ
 

ȷɜɎɚɡůɖ əŬɘ ůɢŮŭɑŬůɖ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ 
 

ɆŰɞ ́ɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ ŭɩůŬɛŮ ɏɜŬɜ ɞɟɘůɛɧ ůŰɘɠ əɘɜɖŰɏɠ 

ˊɚŬŰűɧɟɛŮɠ əŬɘ ůŰɞ ɜɏɞ ɏɝɡˊɜɞ əɘɜɖŰɧ Űɖɚɏűɤɜɞ. ɆŰɖ ůɡɜɏɢŮɘŬ 

ŬɜŬɚɨůŬɛŮ ŰŬ ˊɟɩŰŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ ˊɞɡ ůɡɜŮŰɏɚŮůŬɜ ůŰɖɜ 

ůɖɛŮɟɘɜɐ ɛɞɟűɐ Űɞɡɠ əŬɘ Űɞɜ Űɟɧˊɞ Ŭɝɘɞˊɞɑɖůɖɠ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

Ůɜɧɠ ɏɝɡˊɜɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ ŬɜɎɚɞɔŬ ɛŮ Űɞ ɚŮɘŰɞɡɟɔɘəɧ Űɞ ɞˊɞɑɞ 

ŭɘŬɗɏŰŮɘ. ɄŬɟɞɡůɘɎůŬɛŮ ŰŬ ŭɖɛɞűɘɚɏůŰŮɟŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ 

ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ əŬɘ ŬɜŬűɏɟŬɛŮ Űɘɠ ɔɚɩůůŮɠ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Űɤɜ ŮűŬɟɛɞɔɩɜ ˊɞɡ Űɟɏɢɞɡɜ ůŮ ŬɡŰɎ əŬɘ Űɏɚɞɠ ŰŬ 

ˊɟɞɔɟɎɛɛŬŰŬ ŬɜɎˊŰɡɝɖɠ ŮűŬɟɛɞɔɩɜ ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ ŰɖɚŮűɩɜɤɜ 

ŬɜɎɚɞɔŬ ɛŮ Űɞ ɚŮɘŰɞɡɟɔɘəɧ. 

ɆŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ ɔɑɜŮŰŬɘ ɖ ŬɜɎɚɡůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ Űɖɠ ɓɎůɖɠ 

ŭŮŭɞɛɏɜɤɜ. ũɘŬ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ɡɚɞˊɞɑɖůɖ Űɖɠ ɓɎůɖɠ ŬɡŰɐɠ ɔɑɜŮŰŬɘ 

ɖ ŬɜŬɔɜɩɟɘůɖ Űɤɜ ůŰɞɘɢŮɑɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖɜ 

ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŮűŬɟɛɞɔɐɠ, əŬɗɩɠ Űɤɜ ɟɧɚɤɜ əŬɘ Űɤɜ ŬˊŬɘŰɐůŮɤɜ. 

ȻɖŰɞɨɛŮɜɞ Ůŭɩ ŮɑɜŬɘ ɖ Ŭˊɚɞˊɞɑɖůɖ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɤɠ ˊɟɞɠ Űɖɜ 

ɢɟɖůŰɘəɧŰɖŰŬ. 

 

2.1 ȷɟɢɘŰŮəŰɞɜɘəɐ 
 

ɇɞ ůɨůŰɖɛŬ ɛŬɠ ɓŬůɑɕŮŰŬɘ ůŮ ŭɨɞ ŭɘŬűɞɟŮŰɘəɏɠ əŬŰɖɔɞɟɑŮɠ 

ɡɚɞˊɞɑɖůɖɠ. ɆŰɖɜ ˊɟɩŰɖ ɏɢɞɡɛŮ Űɖɜ ɚɞɔɘəɐ client-server ɛŮ Ŭɛűɑŭɟɞɛɖ 

ŮˊɘəɞɘɜɤɜɑŬ. ȹɖɚŬŭɐ ɏɢɞɡɛŮ ŮˊɘəɞɘɜɤɜɑŬ əŬɘ ɛŮŰɎŭɞůɖ ˊɚɖɟɞűɞɟɘɩɜ 

ɛŮŰŬɝɨ ɧɚɤɜ Űɤɜ ůɡůəŮɡɩɜ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ɆŰɖ 

ŭŮɨŰŮɟɖ ˊŮɟɑˊŰɤůɖ ɏɢɞɡɛŮ Űɖɜ Ŭˊɚɐ ɢɟɐůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰɎ Űɖɜ 

ɞˊɞɑŬ ɔɑɜŮŰŬɘ Ŭˊɚɐ ŮɝŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ ˊɟɞɠ Űɞ ɢɟɐůŰɖ. 

ɆŰɖɜ ˊɟɩŰɖ ˊŮɟɑˊŰɤůɖ Űɞ ůɨůŰɖɛŬ ɡˊɞůŰɖɟɑɕŮɘ ɛɏɢɟɘ ŰɏůůŮɟɘɠ 

ɢɟɐůŰŮɠ, Ůə Űɤɜ ɞˊɞɑɤɜ ɞ ɏɜŬɠ ɗŬ űɘɚɞɝŮɜŮɑ Űɞ ˊŬɘɢɜɑŭɘ. ũɘŬ Űɖɜ 

ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɐ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɛɑŬ ůɨɜŭŮůɖ ɛɏůɤ ŬůɨɟɛŬŰɤɜ ŭɘəŰɨɤɜ 

Ŭˊɧ Űɞ ŭɘŬəɞɛɘůŰɐ əŬɘ ɝŮəɘɜɎ ɖ ŬˊɞůŰɞɚɐ ˊɚɖɟɞűɞɟɘɩɜ ůŰɞɡɠ 

ɡˊɧɚɞɘˊɞɡɠ ŭɘŬɗɏůɘɛɞɡɠ ˊŮɚɎŰŮɠ. Ƀɚɧəɚɖɟɖ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ 



2.2 Ʌɧɚɞɘ Űɞɡ ůɡůŰɐɛŬŰɞɠ 
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ˊŬɘɢɜɘŭɘɞɨ ɓŬůɑɕŮŰŬɘ ůŰŬ ˊŬəɏŰŬ ɛɖɜɡɛɎŰɤɜ ɛŮŰŬɝɨ Űɞɡ ŭɘŬəɞɛɘůŰɐ əŬɘ 

Űɤɜ ˊŮɚŬŰɩɜ. 

ɆŰɖɜ ŭŮɨŰŮɟɖ ˊŮɟɑˊŰɤůɖ ɏɢɞɡɛŮ ɛɑŬ ŭɘŬűɞɟŮŰɘəɐ ˊɟɞůɏɔɔɘůɖ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ. ȰɢɞɡɛŮ Űɞɜ Ŭˊɚɧ ɢɟɐůŰɖ ˊɞɡ ɚŬɛɓɎɜŮɘ ůŰɖɜ ɞɗɧɜɖ Űɘɠ 

ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɞ ˊŬɘɢɜɑŭɘ. ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ Ůŭɩ ŭŮɜ 

ɓŬůɑɕŮŰŬɘ ůŰɖ ɚɞɔɘəɐ Űɤɜ ˊŬəɏŰɤɜ ˊɚɖɟɞűɞɟɘɩɜ ɛŮŰŬɝɨ Űɤɜ ůɡůəŮɡɩɜ. 

 

2.2 Ʌɧɚɞɘ Űɞɡ ůɡůŰɐɛŬŰɞɠ 
 

ȼ ɡɚɞˊɞɑɖůɖ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɏɔɘɜŮ ŬɟɢɘəɎ ɛŮ ɓɎůɖ Űɞɜ 

ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ɢɟɖůŰɩɜ əŬɘ Űɤɜ ɛŮŰŬɝɨ Űɤɜ ŬɚɚɖɚŮˊɘŭɟɎůŮɤɜ.  ȰŰůɘ 

ŮɜŰɞˊɑůŰɖəŬɜ ɞɘ ˊŬɟŬəɎŰɤ ɢɟɐůŰŮɠ: 

¶ ȹɘŬɢŮɘɟɘůŰɐɠ 

¶ ɄŮɚɎŰɖɠ 

¶ ȷˊɚɧɠ ɢɟɐůŰɖɠ 

Ƀ ɟɧɚɞɠ Űɞɡ ŭɘŬɢŮɘɟɘůŰɐ ŮɑɜŬɘ ɞ ůɖɛŬɜŰɘəɧŰŮɟɞɠ Ŭˊɧ Űɞɡɠ ˊŬɟŬˊɎɜɤ. 

ȰɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ əŬɘ ɜŬ ŬɜŬˊŰɨůůŮɘ (ˊɟɞůɗŬűŬɘɟŮɑ) 

ɚŮɘŰɞɡɟɔɑŮɠ əŬɘ ŭŮŭɞɛɏɜŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

Ƀ ɟɧɚɞɠ Űɞɡ ˊŮɚɎŰɖ ɛˊɞɟŮɑ ɛɧɜɞ ɜŬ ůɡɜŭŮɗŮɑ əŬɘ ɜŬ ůɡɛɛŮŰɎůɢŮɘ ůŮ 

ɏɜŬ ˊŬɘɢɜɑŭɘ ˊɞɡ ɏɢŮɘ ŭɖɛɘɞɡɟɔɐůŮɘ əɎˊɞɘɞɠ ŭɘŬɢŮɘɟɘůŰɐɠ. 

Ƀ ɟɧɚɞɠ Űɞɡ Ŭˊɚɞɨ ɢɟɐůŰɖ ɏɢŮɘ ŮɜŰŮɚɩɠ ŭɘŬűɞɟŮŰɘəɧ ɟɧɚɞ ůŰɞ 

ůɨůŰɖɛŬ. ȿŮɘŰɞɡɟɔŮɑ ɤɠ ŬˊɞŭɏəŰɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɖɠ ɓɎůɖɠ ŬɜɎɚɞɔŬ 

ɛŮ Űɘɠ ˊɟɞůɤˊɘəɏɠ Űɞɡ Ůˊɘɚɞɔɏɠ (single user). 

 

2.3 ȷˊŬɘŰɐůŮɘɠ 

 

ȰˊŮɘŰŬ Ŭűɞɨ ɏɢɞɡɛŮ əŬɗɞɟɑůŮɘ Űɞɡɠ ɟɧɚɞɡɠ Űɤɜ ɢɟɖůŰɩɜ ɛˊɞɟɞɨɛŮ 

ɜŬ ɞɟɑůɞɡɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡɠ Ŭˊɧ Űɞ ůɨůŰɖɛŬ (ŮűŬɟɛɞɔɐ). 

ȰŰůɘ ɞ ŭɘŬɢŮɘɟɘůŰɐɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ : 

¶ ɁŬ ˊɟɞůɗŬűŬɘɟŮɑ ŭŮŭɞɛɏɜŬ. 

¶ ɁŬ əŬɗɞɟɑɕŮɘ Űɞɜ Űɟɧˊɞ əŬɘ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

¶ ɁŬ ŮˊɘɚɏɔŮɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ŮɟɤŰɐůŮɤɜ ˊɞɡ ɗŬ ŬɜŬɛŮŰɟɖɗŮɑ 

ɛŮŰŬɝɨ Űɤɜ Ɏɚɚɤɜ ɢɟɖůŰɩɜ. 

¶ ɁŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ɧɚɞɡɠ Űɞɡɠ ůɡɜŭŮŭŮɛɏɜɞɡɠ ɢɟɐůŰŮɠ. 

Ƀ Ŭˊɚɧɠ ɢɟɐůŰɖɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ: 



2.4 ɄŮɟɘˊŰɩůŮɘɠ ɢɟɐůɖɠ 
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¶ ɁŬ ůɡɜŭŮɗŮɑ ɤɠ ˊŮɚɎŰɖɠ ůŰɞ ůɨůŰɖɛŬ. 

¶ ɁŬ ŮˊɘɚɏɔŮɘ Űɞɜ Űɟɧˊɞ əŬɘ Űɖɜ ŭɘɎɟəŮɘŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

¶ ɁŬ ŮˊɘɚɏɔŮɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ŮɟɤŰɐůŮɤɜ ˊɞɡ ɗɏɚŮɘ ɜŬ ˊŬɑɝŮɘ. 

 

2.4 ɄŮɟɘˊŰɩůŮɘɠ ɢɟɐůɖɠ 

2.4.1 Ʌɧɚɞɠ ŭɘŬɢŮɘɟɘůŰɐ 

 

ɋɠ ŭɘŬɢŮɘɟɘůŰɐɠ ɞɟɑɕŮŰŬɘ ɞ ɢɟɐůŰɖɠ ɞ ɞˊɞɑɞɠ ɗŬ ŮˊɘɚɏɝŮɘ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɐůŮɘ Űɖɜ ŮűŬɟɛɞɔɐ ůŰŬ ˊɟɤŰɧəɞɚɚŬ ŮˊɘəɞɘɜɤɜɑŬɠ  IEEE 

802.11 (Wi-Fi) ï Bluetooth, ŭɖɛɘɞɡɟɔɩɜŰŬɠ əŬɘ Űɞɜ Űɞˊɘəɧ 

ŭɘŬəɞɛɘůŰɐ (server)  ɞ ɞˊɞɑɞɠ ɗŬ űɘɚɞɝŮɜɐůŮɘ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ ˊŬɑəŰŮɠ. 

ȸŬůɘəɐ ɟɞɐ 

¶ ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ɢɟɐůɖɠ ɞ ŭɘŬɢŮɘɟɘůŰɐɠ ɝŮəɘɜɎŮɘ Űɞ host 

game ŮˊɘɚɏɔɞɜŰŬɠ Űɞ ŬɜŰɑůŰɞɘɢɞ əɞɡɛˊɑ. 

¶ ɆŰɖ ůɡɜɏɢŮɘŬ ŮɘůŬɔɎɔŮɘ  Űɞ ɧɜɞɛŬ Űɖɠ ˊɟɞŰɑɛɖůɖɠ Űɞɡ ɔɘŬ Űɖɜ 

ŭɖɛɘɞɡɟɔɑŬ Űɞɡ Űɞˊɘəɞɨ ŭɘŬəɞɛɘůŰɐ server ˊɞɡ ɗŬ űɘɚɞɝŮɜɐůŮɘ 

Űɞ ˊŬɘɢɜɑŭɘ. 

¶ ȷɜŬɛɏɜŮɘ Űɖɜ ůɨɜŭŮůɖ Űɤɜ ɡˊɧɚɞɘˊɤɜ ˊŬɘəŰɩɜ ˊɞɡ Ůˊɘɗɡɛɞɨɜ 

ɜŬ ůɡɜŭŮɗɞɨɜ ůŰɞ ŭɑəŰɡɞ Űɞɡ ŭɘŬɢŮɘɟɘůŰɐ. 

¶ ȷűɞɨ əŬɚɡűɗŮɑ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ŭɘŬɗɏůɘɛɤɜ ˊŬɘəŰɩɜ ŮˊɘɚɏɔŮɘ 

ñȰɜŬɟɝɖò. 

¶ ȰˊŮɘŰŬ  ŮɛűŬɜɑɕŮŰŬɘ ɖ űɧɟɛŬ Ůˊɘɚɞɔɐɠ Űɤɜ əŬŰɖɔɞɟɘɩɜ 

ŮɟɤŰɐůŮɤɜ. 

¶ Ƀ ŭɘŬɢŮɘɟɘůŰɐɠ ɏɢŮɘ Űɖɜ ɘəŬɜɧŰɖŰŬ ɜŬ ŮˊɘɚɏɝŮɘ ɛɑŬ ɐ 

ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ ŬɡŰɏɠ Ůűɧůɞɜ Űɞ ŮˊɘɗɡɛŮɑ. 

¶ ɇɏɚɞɠ ˊŬŰɩɜŰŬɠ Űɞ əɞɡɛˊɑ ñȰɜŬɟɝɖò, ɞɟɑɕŮɘ əŬɘ Űɞɜ ŮˊɘɗɡɛɖŰɧ 

ɢɟɧɜɞ ŭɘɎɟəŮɘŬɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ɧˊɤɠ əŬɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ 

ŮɟɤŰɐůŮɤɜ ˊɞɡ ɗŬ ŭɘŬɔɤɜɘůŰŮɑ ɛŮ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ 

ůɡɜŭŮŭŮɛɏɜɞɡɠ ɢɟɐůŰŮɠ. 

ȺɜŬɚɚŬəŰɘəɐ ɟɞɐ ï ȷəɨɟɤůɖ ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡ Űɞˊɘəɞɨ 

ŭɘŬəɞɛɘůŰɐ. 

Ƀ ŭɘŬɢŮɘɟɘůŰɐɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɧˊɞŰŮ ɗŮɚɐůŮɘ ɜŬ ŬəɡɟɩůŮɘ Űɖɜ 

ŮˊɘəŮɑɛŮɜɖ ɏɜŬɟɝɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ˊɞɡ ɏɢŮɘ ŭɖɛɘɞɡɟɔɐůŮɘ ˊŬŰɩɜŰŬɠ Űɖɜ 

Ůˊɘɚɞɔɐ ñXò ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɞ əɎŰɤ ŬɟɘůŰŮɟɎ ɛɏɟɞɠ Űɖɠ űɧɟɛŬɠ 

ˊŬɘɢɜɘŭɘɞɨ. 
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2.4.2 Ʌɧɚɞɠ ˊŮɚɎŰɖ 

 

ɋɠ ˊŮɚɎŰɖɠ ɞɟɑɕŮŰŬɘ ɞ ɢɟɐůŰɖɠ ɞ ɞˊɞɑɞɠ ŮˊɘɗɡɛŮɑ ɜŬ ůɡɜŭŮɗŮɑ əŬɘ ɜŬ 

ɚɎɓŮɘ ɛɏɟɞɠ ůŮ ɏɜŬ ɐŭɖ ɡˊɎɟɢɞɜ ˊŬɘɢɜɑŭɘ ˊɞɡ ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ Ŭˊɧ 

əɎˊɞɘɞɜ ŭɘŬɢŮɘɟɘůŰɐ. 

ȸŬůɘəɐ ɟɞɐ 

¶ ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ɢɟɐůɖɠ ɞ ˊŮɚɎŰɖɠ ɝŮəɘɜɎŮɘ Űɖɜ 

ůɡɛɛŮŰɞɢɐ Űɞɡ ŮˊɘɚɏɔɞɜŰŬɠ Űɞ əɞɡɛˊɑ join game. 

¶ ɆŰɖ ůɡɜɏɢŮɘŬ ŮɘůɎɔŮɘ Űɞ ɧɜɞɛŬ Űɖɠ ˊɟɞŰɑɛɖůɖɠ Űɞɡ. 

¶ ȷˊɧ əɎŰɤ ɓɚɏˊŮɘ ŰŬ ŭɘŬɗɏůɘɛŬ ˊŬɘɢɜɑŭɘŬ əŬɘ ŮˊɘɚɏɔŮɘ ŬɡŰɧ ˊɞɡ 

ŮˊɘɗɡɛŮɑ. 

¶ ȰˊŮɘŰŬ ŬɜŬɛɏɜŮɘ Űɖɜ ɏɜŬɟɝɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ˊŬɘɢɜɘŭɘɞɨ 

Ŭˊɧ Űɞɜ ŬɜŰɑůŰɞɘɢɞ ŭɘŬɢŮɘɟɘůŰɐ. 

ȺɜŬɚɚŬəŰɘəɐ ɟɞɐ ï Ȱɝɞŭɞɠ Űɞɡ ˊŮɚɎŰɖ Ŭˊɧ Űɞ ˊŬɘɢɜɑŭɘ. 

Ƀ ˊŮɚɎŰɖɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ  Ůɝɧŭɞɡ Ŭˊɧ Űɞ ˊŬɘɢɜɑŭɘ ůŰɞ ɞˊɞɑɞ ɏɢŮɘ 

ŮˊɘɚɏɝŮɘ ɜŬ ůɡɛɛŮŰɎůɢŮɘ ˊŬŰɩɜŰŬɠ Űɖɜ Ůˊɘɚɞɔɐ ñXò ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɞ 

əɎŰɤ ŬɟɘůŰŮɟɎ ɛɏɟɞɠ Űɖɠ űɧɟɛŬɠ ˊŬɘɢɜɘŭɘɞɨ. 

 

2.4.3 Ʌɧɚɞɠ Ŭˊɚɞɨ ɢɟɐůŰɖ 

 

ȷˊɚɧɠ ɢɟɐůŰɖɠ ɗŮɤɟŮɑŰŬɘ ŮəŮɑɜɞɠ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ 

Űɖɜ ŮűŬɟɛɞɔɐ əŬɗŬɟɎ ɔɘŬ ˊɟɞůɤˊɘəɐ ɢɟɐůɖ, ɛɖ ůɡɛɛŮŰɏɢɞɜŰŬɠ ɐ 

ŭɖɛɘɞɡɟɔɩɜŰŬɠ əɎˊɞɘɞ ˊŬɘɢɜɑŭɘ ˊɞɚɚŬˊɚɩɜ ůɡɛɛŮŰɞɢɩɜ. 

ȸŬůɘəɐ ɟɞɐ 

¶ ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɞ Ŭˊɚɧɠ ɢɟɐůŰɖɠ ɝŮəɘɜɎŮɘ Űɞ single game 

ŮˊɘɚɏɔɞɜŰŬɠ Űɞ ŬɜŰɑůŰɞɘɢɞ əɞɡɛˊɑ. 

¶ ɆŰɖ ůɡɜɏɢŮɘŬ ŮɛűŬɜɑɕŮŰŬɘ ɖ űɧɟɛŬ Ůˊɘɚɞɔɐɠ Űɤɜ əŬŰɖɔɞɟɘɩɜ 

ŮɟɤŰɐůŮɤɜ ˊɞɡ ŭɘŬŰɑɗŮɜŰŬɘ ɓɎůŮɘ Űɖɠ ɗŮɛŬŰɘəɐɠ Űɞɡɠ. 

¶ Ƀ ɢɟɐůŰɖɠ ŮˊɘɚɏɔŮɘ ɛɑŬ Ŭˊɧ ŬɡŰɏɠ Ůűɧůɞɜ Űɞ ŮˊɘɗɡɛŮɑ. 

¶ ɇɏɚɞɠ ˊŬŰɩɜŰŬɠ Űɞ əɞɡɛˊɑ ñȰɜŬɟɝɖò ɞɟɑɕŮɘ Űɞɜ ŮˊɘɗɡɛɖŰɧ 

ɢɟɧɜɞ ŭɘɎɟəŮɘŬɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬɗɩɠ əŬɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ 

ŮɟɤŰɐůŮɤɜ ɛŮ Űɘɠ ɞˊɞɑŮɠ ɗɏɚŮɘ ɜŬ ˊŬɑɝŮɘ. 

ȺɜŬɚɚŬəŰɘəɐ ɟɞɐ ï ȷəɨɟɤůɖ ï ɏɝɞŭɞɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

Ƀ Ŭˊɚɧɠ ɢɟɐůŰɖɠ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ůŰŬɛŬŰɐůŮɘ Űɞ ˊŬɘɢɜɑŭɘ 

ɏˊŮɘŰŬ Űɞɡ ˊɏɟŬŰɞɠ Űɞɡ ɢɟɧɜɞɡ ˊɞɡ ɏɢŮɘ ɞɟɑůŮɘ ɐ ŮɜŬɚɚŬəŰɘəɎ ɛˊɞɟŮɑ ɜŬ 
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ˊŮɟɘɛɏɜŮɘ ɜŬ ˊŮɟɎůŮɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ ŮɟɤŰɐůŮɤɜ ˊɞɡ ɏɢŮɘ ɗɏůŮɘ əŬŰɎ Űɖɜ 

ɏɜŬɟɝɖ. 

ɇɏɚɞɠ Ŭɜ ɗŮɚɐůŮɘ ɜŬ ŬűɐůŮɘ Űɖɜ ŮűŬɟɛɞɔɐ ˊɟɘɜ Űɞ ˊɏɟŬɠ Űɞɡ ɢɟɧɜɞɡ 

ɐ Űɤɜ ŮɟɤŰɐůŮɤɜ ɛˊɞɟŮɑ ɜŬ ɓɔŮɘ Ŭˊɧ ŬɡŰɧ ˊŬŰɩɜŰŬɠ Űɖɜ Ůˊɘɚɞɔɐ ñXò 

ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɞ əɎŰɤ ŬɟɘůŰŮɟɎ ɛɏɟɞɠ Űɖɠ űɧɟɛŬɠ ˊŬɘɢɜɘŭɘɞɨ. 

 

2.5 ȸɎůɖ ŭŮŭɞɛɏɜɤɜ 
 

ũɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɛɑŬɠ ůɤůŰɎ ůɢŮŭɘŬůɛɏɜɖɠ əŬɘ ɎɜŮɡ ˊɟɞɓɚɖɛɎŰɤɜ  

ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ŬˊŬɘŰŮɑŰŬɘ ŬɟəŮŰɧɠ ɢɟɧɜɞɠ ɔɘŬ Űɖɜ ŮəɛɎɗɖůɖ Űɤɜ 

ůɢŮŰɘəɩɜ Ŭɟɢɩɜ. ũɘŬ Űɞ ɓɏɚŰɘůŰɞ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ ŮɡɢɟɖůŰɑŬ Űɖɠ ɗŬ 

ˊɟɏˊŮɘ ɜŬ ŬˊɞűŮɨɔɞɜŰŬɘ ˊŮŭɑŬ ˊɞɡ ŭŮ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɐ, 

ŮˊŬɜŬɚŬɛɓɎɜɞɜŰŬɘ, ɧˊɤɠ əŬɘ ˊŮŭɑŬ ˊɞɡ əŬŰŬɚŬɛɓɎɜɞɡɜ ɛŮɔɎɚɞ ɢɩɟɞ. 

ũɘŬ ɜŬ ŮˊɘŰŮɡɢɗŮɑ Űɞ ˊŬɟŬˊɎɜɤ ɗŬ ˊɟɏˊŮɘ ɜŬ ɚɖűɗɞɨɜ ɡˊɧɣɖ ɧɚŮɠ ɞɘ 

ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ůɡɔəŮɜŰɟɩɗɖəŬɜ ůŰŬ ˊɟɞɖɔɞɨɛŮɜŬ ůŰɎŭɘŬ.  

ȰŰůɘ əŬɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ɓŮɚŰɘůŰɞˊɞɘɖɛɏɜɖ əŬɜɞɜɘəɞˊɞɑɖůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ɞɘ ŭɨɞ Ŭəɧɚɞɡɗɞɘ ˊɑɜŬəŮɠ: 

¶ Categories 

¶ Questions 

 

2.5.1 ɄɑɜŬəŬɠ óCategoriesô 

 

Ɇəɞˊɧɠ Űɞɡ ˊɑɜŬəŬ Categories ŮɑɜŬɘ ɜŬ ŬˊɞɗɖəŮɨŮɘ Űɘɠ əŬŰɖɔɞɟɑŮɠ 

Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

 

Categories 
ȳɜɞɛŬ ɇɨˊɞɠ ȳɢɘ ȾŮɜɧ ɄɟɞŮˊɘɚŮɔɛɏɜɖ ɇɘɛɐ ɄɟɤŰŮɨɤɜ ȾɚŮɘŭɑ 

ID Int (2) 0 ȾŬɛɑŬ 1 

Names Varchar (20) 0 ȾŬɛɑŬ 0 

ɄɑɜŬəŬɠ 2.1: ɄɑɜŬəŬɠ əŬŰɖɔɞɟɘɩɜ 

ID: 

ɇo ID ŮɑɜŬɘ Űɞ ˊɟɤŰŮɨɞɜ əɚŮɘŭɑ ɔɘŬ əɎɗŮ əŬŰɖɔɞɟɑŬ ˊɞɡ ŮɘůŬɔɎɔŮŰŬɘ 

ůŰɞɜ ˊɑɜŬəŬ əŬɘ ɏɢŮɘ ɞɟɘůŰŮɑ ɩůŰŮ ɜŬ ŬɡɝɎɜŮŰŬɘ ŬɡŰɧɛŬŰŬ. ɆŰɞ ˊŮŭɑɞ 
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ñɇɨˊɞɠò ŭɖɚɩůŬɛŮ ɛŮŰŬɓɚɖŰɐ Int ɛŮ ˊŮɟɘɞɟɘůɛɧ ɛɐəɞɡɠ 2 ɢŬɟŬəŰɐɟɤɜ, 

ŭɘɧŰɘ ɏɢɞɡɛŮ Űɘɛɐ ŬəɏɟŬɘɞɡ ɔɘŬ ɜŬ əŬɚɨɣɞɡɛŮ ɛɏɢɟɘ 99 ɛɞɜŬŭɘəɏɠ 

ŮɔɔɟŬűɏɠ ůŰɞɜ ˊɑɜŬəŬ Categories. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ɛŬɠ ɧɛɤɠ ŮɑɜŬɘ 

ŬŭɨɜŬŰɞ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɛŮ 99 ŭɘŬűɞɟŮŰɘəɏɠ əŬŰɖɔɞɟɑŮɠ ŮɟɤŰɐůŮɤɜ 

ɧɛɤɠ ɏŰůɘ ɏɢɞɡɛŮ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɛŮ ŰɞɡɚɎɢɘůŰɞɜ 10 

ŭɘŬűɞɟŮŰɘəɏɠ. 

Names: 

ɆŰɞ ˊŮŭɑɞ ŬɡŰɧ ŬˊɞɗɖəŮɨɞɜŰŬɘ ŰŬ ɞɜɧɛŬŰŬ Űɤɜ əŬŰɖɔɞɟɘɩɜ. Ⱥŭɩ 

ŭɖɚɩůŬɛŮ ɛŮŰŬɓɚɖŰɐ Űɨˊɞɡ Varchar əŬɘ ɛɐəɞɠ 20 ɢŬɟŬəŰɐɟɤɜ ɔɘŬ ɜŬ 

ɏɢɞɡɛŮ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŬɚűŬɟɘɗɛɖŰɘəɩɜ ɢŬɟŬəŰɐɟɤɜ. Ƀɘ 20 ɢŬɟŬəŰɐɟŮɠ 

ŮɑɜŬɘ ŬɟəŮŰɞɑ ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ ɞɜɧɛŬŰɞɠ ɛɑŬɠ əŬŰɖɔɞɟɑŬɠ. 

 

2.5.2. ɄɑɜŬəŬɠ óQuestionsô 

 

Ƀ ˊɑɜŬəŬɠ Questions ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ əŬŰŬɢɩɟɖůɖ Űɤɜ 

ŮɟɤŰɐůŮɤɜ əŬɘ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ ˊɘɗŬɜɩɜ ŬˊŬɜŰɐůŮɤɜ Űɞɡɠ.  

Questions 
ȳɜɞɛŬ ɇɨˊɞɠ ȳɢɘ ȾŮɜɧ ɄɟɞŮˊɘɚŮɔɛɏɜɖ Űɘɛɐ ɄɟɤŰŮɨɤɜ ȾɚŮɘŭɑ 

Category Int (2) 0 ȾŬɛɑŬ 0 

Question Varchar (150) 0 ȾŬɛɑŬ 0 

Answer 1 Varchar (50) 0 ȾŬɛɑŬ 0 

Answer 2 Varchar (50) 0 ȾŬɛɑŬ 0 

Answer 3 Varchar (50) 0 ȾŬɛɑŬ 0 

Answer 4 Varchar (50) 0 ȾŬɛɑŬ 0 

Used Varchar (4) 0 ȾŬɛɑŬ 0 

ɄɑɜŬəŬɠ 2.2: ɄɑɜŬəŬɠ ŮɟɤŰɐůŮɤɜ 

Category: 

ɄɟɧəŮɘŰŬɘ ɔɘŬ ɝɏɜɞ əɚŮɘŭɑ (Foreign Key) Űɞ ɞˊɞɑɞ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞ 

ˊɟɤŰŮɨɞɜ əɚŮɘŭɑ ID Űɞɡ ˊɑɜŬəŬ Űɤɜ əŬŰɖɔɞɟɘɩɜ (Categories). ȺɑɜŬɘ 

Űɨˊɞɡ Int Űɞ ɞˊɞɑɞ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ ID əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ 

ŮɘůŬɔɤɔɐ Űɤɜ əŬŰŬɢɤɟɐůŮɤɜ ŮɟɤŰɐůŮɤɜ. ȹɖɚŬŭɐ ɧŰŬɜ əŬŰŬɢɤɟɞɨɛŮ 
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ɛɑŬ ŮɟɩŰɖůɖ ŭɖɚɩɜɞɡɛŮ ůŮ ˊɞɘŬ əŬŰɖɔɞɟɑŬ ŬɜɐəŮɘ ɛŮ ɓɎůɖ Űɞ ID Űɖɠ 

əɎɗŮ əŬŰɖɔɞɟɑŬɠ. 

 

Question: 

ɉɟɖůɘɛŮɨŮɘ ɔɘŬ ɜŬ ŬˊɞɗɖəŮɨŮɘ Űɞɜ ŰɑŰɚɞ Űɖɠ əɎɗŮ ŮɟɩŰɖůɖɠ. 

ɉɟɖůɘɛɞˊɞɘɐůŬɛŮ ɛŮŰŬɓɚɖŰɐ Űɨˊɞɡ Varchar ɔɘŬŰɑ ɛɑŬ ŮɟɩŰɖůɖ ɛˊɞɟŮɑ 

ɜŬ ˊŮɟɘɏɢŮɘ əɎˊɞɘŬ ůɨɛɓɞɚŬ, Ŭɟɘɗɛɞɨɠ əŬɘ ɔɟɎɛɛŬŰŬ. ɄŮɟɘɞɟɑůŬɛŮ Űɞ 

ɛɐəɞɠ ůŮ 150 ɢŬɟŬəŰɐɟŮɠ ŭɘɧŰɘ ɗŮɤɟŮɑŰŬɘ ɘəŬɜɞˊɞɘɖŰɘəɧ ɔɘŬ Űɖɜ 

ˊŮɟɘɔɟŬűɐ ɛɑŬɠ ŮɟɩŰɖůɖɠ, 

 

Answer 1, 2, 3, 4: 

ȷɡŰɎ ŰŬ ˊŮŭɑŬ ŬˊɞɗɖəŮɨɞɡɜ Űɘɠ ŰɏůůŮɟɘɠ ˊɘɗŬɜɏɠ ŬˊŬɜŰɐůŮɘɠ ɔɘŬ Űɖɜ 

əɎɗŮ ŮɟɩŰɖůɖ. Ƀɘ ŬˊŬɜŰɐůŮɘɠ ŮɑɜŬɘ Ůˊɑůɖɠ Űɨˊɞɡ Varchar ɛŮ ɛɐəɞɠ 

ɢŬɟŬəŰɐɟɤɜ Űɞɡɠ 50, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ŬɟəŮŰɧ ɔɘŬ Űɖɜ ŮɘůŬɔɤɔɐ Űɤɜ 

ŬˊŬɜŰɐůŮɤɜ. 

 

Used 

ɇɞ ˊŮŭɑɞ ŬɡŰɧ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ əɟŬŰɎŮɘ ɖ ɓɎůɖ ɛŬɠ Űɖɜ əɎɗŮ 

ŮɟɩŰɖůɖ ˊɞɡ ŮɝɎɔŮɘ. ȺɑɜŬɘ Űɨˊɞɡ Varchar ɛŮ ɛɐəɞɠ ŰɏůůŮɟŬ ɔɘŬŰɑ ɖ ɚɏɝɖ 

ˊɞɡ ɏɢŮɘ ɞɟɘůŰŮɑ ɜŬ ɔɟɎűŮɘ əɎɗŮ űɞɟɎ ˊɞɡ ŮɝɎɔŮɘ ɛɘŬ ŮɟɩŰɖůɖ ŮɑɜŬɘ 

Űɟɘɩɜ ɢŬɟŬəŰɐɟɤɜ. 

 
ȺɘəɧɜŬ 2.1: Ƀɘ ˊɑɜŬəŮɠ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ mySQLWorkbench 
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2.6 ȿŮɘŰɞɡɟɔɑŬ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ 
 

ȼ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ 

SQLite əŬɘ ŮɑɜŬɘ ɛɑŬ əɚŮɘůŰɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ. ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ɞɘ ŰɟŮɑɠ 

ɢɟɐůŰŮɠ ˊɞɡ ɞɟɑůŬɛŮ ˊŬɟŬˊɎɜɤ ŭŮɜ ɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ˊɟɞůɗɏůɞɡɜ 

ɐ ɜŬ ŬűŬɘɟɏůɞɡɜ ŮɟɤŰɐůŮɘɠ ɛɏůɤ Űɖɠ ŮűŬɟɛɞɔɐɠ. Ƀ ɛɧɜɞɠ Űɟɧˊɞɠ ɔɘŬ ɜŬ 

ŬɜŬɜŮɤɗŮɑ ɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ ɐ ɛɑŬɠ ɜɏŬɠ 

ŬɜŬɜɏɤůɖɠ ɏəŭɞůɖɠ ɞɚɧəɚɖɟɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

ȾŬŰɎ Űɖɜ Ůəəɑɜɖůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ ɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŬɟɢɘəɎ ɏɢŮɘ 

ɞɟɘůŰŮɑ ɜŬ ŬɜŬɜŮɩɜŮŰŬɘ ɛŮŰɎ Űɖɜ Ůˊɘɚɞɔɐ Űɖɠ əŬŰɖɔɞɟɑŬɠ, ŭɖɚŬŭɐ 

ˊɖɔŬɑɜŮɘ əŬɘ ɔɟɎűŮɘ ůŰɞ ˊŮŭɑɞ çUsedè Űɖɜ Űɘɛɐ óNOô ɔɘŬ ɧɚŮɠ Űɘɠ 

ŮɟɤŰɐůŮɘɠ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɖɜ ɓɎůɖ. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ɔɘŬ Űɖɜ ɞɟɗɐ ɢɟɐůɖ 

Űɖɠ ɓɎůɖɠ əŬŰɎ Űɖ ŭɘŬŭɘəŬůɑŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȺˊɘɚɏɔɞɜŰŬɠ Űɖɜ 

əŬŰɖɔɞɟɑŬ ŮɟɤŰɐůŮɤɜ ˊɞɡ ɗɏɚŮɘ, ŮɑŰŮ ɞ ŭɘŬəɞɛɘůŰɐɠ ŮɑŰŮ ɞ Ŭˊɚɧɠ 

ɢɟɐůŰɖɠ ɝŮəɘɜɎ Űɞ ˊŬɘɢɜɑŭɘ. 

 
ȺɘəɧɜŬ 2.2: ȼ ůɡɜɗɐəɖ ŬɜŬɜɏɤůɖɠ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ 

 

ȼ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɝŮəɘɜɎ ɜŬ ŮɝɎɔŮɘ ŮɟɤŰɐůŮɘɠ Ŭˊɧ Űɖɜ əŬŰɖɔɞɟɑŬ 

ˊɞɡ ŮˊɏɚŮɝŮ ɞ ɢɟɐůŰɖɠ ŰɡɢŬɑŬ əŬɘ ɛŮ əɟɘŰɐɟɘɞ Ůˊɘɚɞɔɐɠ Űɞ ˊŮŭɑɞ çUsedè 

ɜŬ ɏɢŮɘ Űɖɜ Űɘɛɐ óNOô. ũɘŬ əɎɗŮ ŮɟɩŰɖůɖ ˊɞɡ ŮɛűŬɜɑɕŮɘ, ŬɡŰɧɛŬŰŬ 

ɔɑɜŮŰŬɘ ɖ ŬɚɚŬɔɐ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ Űɞɡ ˊŮŭɑɞɡ çUsedè ɛŮ Űɖɜ Űɘɛɐ óYESô 

ɔɘŬ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɩŰɖůɖ. ɀŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ ɛˊɞɟɞɨɛŮ ɜŬ 

ŬˊɞűɨɔɞɡɛŮ Űɖ ŭɘˊɚɐ ŮɛűɎɜɘůɖ əɎˊɞɘŬɠ ŮɟɩŰɖůɖɠ. 
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ɇɏɚɞɠ ɔɘŬ ɜŬ ɛɖɜ ɡˊɎɟɢŮɘ əŬŰɎɢɟɖůɖ Űɖɠ ɛɜɐɛɖɠ Űɖɠ ůɡůəŮɡɐɠ 

ɏɢɞɡɛŮ ɞɟɑůŮɘ Űɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ əɎɗŮ űɞɟɎ ˊɞɡ ŮəŰŮɚŮɑ əɎˊɞɘɞ 

ŮɟɩŰɖɛŬ ɜŬ əɚŮɑɜŮɘ. 

 

 
ȺɘəɧɜŬ 2.3: ȼ ůɡɜɗɐəɖ ˊɞɡ əŬɚŮɑŰŬɘ ɛŮŰɎ Űɖɜ ŮɛűɎɜɘůɖ ŮɟɩŰɖůɖɠ 
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ȾȺūȷȿȷȽɃ 3
ɞ 

Ɉɚɘəɧ əŬɘ ɚɞɔɘůɛɘəɧ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ 
 

ɆŰɞ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ ɏɔɘɜŮ ɞ ůɢŮŭɘŬůɛɧɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ Űɖɠ 

ŮűŬɟɛɞɔɐɠ əŬɘ ɞɟɑůŰɖəŮ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ. ȷɜŰɘəŮɑɛŮɜɞ Űɞɡ 

əŮűŬɚŬɑɞɡ ŬɡŰɞɨ ŮɑɜŬɘ ɖ ˊŬɟɞɡůɑŬůɖ əŬɘ ɖ ˊŮɟɘɔɟŬűɐ Űɞɡ ɡɚɘəɞɨ əŬɘ 

Űɞɡ ɚɞɔɘůɛɘəɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɐ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

 

3.1 ɇɞ ɡɚɘəɧ (Hardware) 
 

3.1.1 ȼɚŮəŰɟɞɜɘəɧɠ ɡˊɞɚɞɔɘůŰɐɠ 

 

ũɘŬ ɜŬ ɡˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ  ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ɛɑŬɠ ŮűŬɟɛɞɔɐɠ ɔɘŬ 

Űɖɜ ɞɘəɞɔɏɜŮɘŬ Űɤɜ ůɡůəŮɡɩɜ Űɖɠ Apple [17] iPhone, iPod əŬɘ iPad ɞ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɐɠ ˊɟɏˊŮɘ ɜŬ ŭɘŬɗɏŰŮɘ əŬɘ Űɞɜ ŬɜɎɚɞɔɞ ɖɚŮəŰɟɞɜɘəɧ 

ɡˊɞɚɞɔɘůŰɐ Űɖɠ ɑŭɘŬɠ ɞɘəɞɔŮɜŮɑŬɠ. ȼ ůŮɘɟɎ ɖɚŮəŰɟɞɜɘəɩɜ ɡˊɞɚɞɔɘůŰɩɜ 

ˊɞɡ ˊŬɟɎɔŮɘ ɖ Apple ŮɑɜŬɘ ŰŬ:  

¶ iMac ɏɜŬɠ ˊɚɐɟɖɠ ɖɚŮəŰɟɞɜɘəɧɠ ɡˊɞɚɞɔɘůŰɐɠ ˊɞɡ ŭɘŬɗɏŰŮɘ ɧɚɞ 

Űɞ ɡɚɘəɧ Űɞɡ ůŮ ɛɑŬ ɞɗɧɜɖ 

¶ Űɞ Macbook Pro ˊɞɡ ŮɑɜŬɘ ɏɜŬɠ ɡˊɞɚɞɔɘůŰɐɠ Űɨˊɞɡ Laptop 

¶ Űɞ Macbook Air  Ůˊɑůɖɠ ɏɜŬ Laptop ˊɞɡ ɝŮɢɤɟɑɕŮɘ ɔɘŬ Űɖɜ 

ɚŮˊŰɐ ɔɟŬɛɛɐ ůɢŮŭɑŬůɖɠ əŬɘ ŮɚŬűɟɘɎ əŬŰŬůəŮɡɐ 

¶ Űɞ Mac Mini  ˊɞɡ ŮɑɜŬɘ ɏɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ɡˊɞɚɞɔɘůŰɘəɧ 

ůɨůŰɖɛŬ ɛŮ Űɘɠ ŭɘŬůŰɎůŮɘɠ Ůɜɧɠ ŮɝɤŰŮɟɘəɞɨ ůəɚɖɟɞɨ ŭɑůəɞɡ. 

ɈˊɎɟɢŮɘ ɧɛɤɠ əŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ űŰɘɎɝɞɡɛŮ Űɞɜ ŭɘəɧ ɛŬɠ 

ˊɟɞůɤˊɘəɧ ɡˊɞɚɞɔɘůŰɐ x86 ŬɟɢɘŰŮəŰɞɜɘəɐɠ, Űɞ ɞˊɞɑɞ ɧɛɤɠ ŰɟɏɢŮɘ Mac 

OS X ɚŮɘŰɞɡɟɔɘəɧ, ɛŮ ɚɑɔŬ ɚɧɔɘŬ ɏɜŬ Mac, ɛɧɜɞ ˊɞɡ ůŮ ŬɡŰɐ Űɖɜ 

ˊŮɟɑˊŰɤůɖ Űɞ ɡɚɘəɧ (hardware) ŮɑɜŬɘ Ůˊɘɚɞɔɐɠ ɛŬɠ əŬɘ ɛˊɞɟŮɑ ɜŬ űŰɎůŮɘ 

ůŮ ŬəɧɛŬ ɡɣɖɚɧŰŮɟɞ ŮˊɑˊŮŭɞ ŰŬɢɡŰɐŰɤɜ əŬɘ ɡˊɞɚɞɔɘůŰɘəɐɠ ŭɨɜŬɛɖɠ Ŭˊɧ 

ŬɡŰɐ Ůɜɧɠ ŬɡɗŮɜŰɘəɞɨ Mac Pro! ɀŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ ɏɢɞɡɛŮ ůŰŬ ɢɏɟɘŬ ɛŬɠ 

ɏɜŬ ˊɞɚɨ ŭɡɜŬŰɧ ɛɖɢɎɜɖɛŬ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŰɟɏɝŮɘ Űɞ ɚŮɘŰɞɡɟɔɘəɧ Űɖɠ 

Apple ůŮ ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɑůɤɠ əŬɘ əŬɚɨŰŮɟŬ Ŭˊɧ ɏɜŬɜ Mac ɛŮ 
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ˊɞɚɨ ɛɘəɟɧŰŮɟɞ əɧůŰɞɠ Ŭˊɧ ŰŬ ɔɜɐůɘŬ Apple Mac Űɤɜ ɞˊɞɑɤɜ ɞɘ Űɘɛɏɠ 

(ɧˊɤɠ ɔɜɤɟɑɕɞɡɛŮ) ŮɑɜŬɘ ůɡɔəɟɘŰɘəɎ ˊɞɚɨ ɡɣɖɚɧŰŮɟŮɠ.  

ŪŬ ˊɟɏˊŮɘ ɓɏɓŬɘŬ əɎˊɞɡ Ůŭɩ ɜŬ ˊɞɨɛŮ, ˊɤɠ Ŭˊɧ Űɖ ůŰɘɔɛɐ ˊɞɡ 

əɎˊɞɘɞɠ ŮɔəŬŰŬůŰɐůŮɘ Mac OS X ůŮ ɡˊɞɚɞɔɘůŰɐ ŮəŰɧɠ Űɤɜ ŬɡɗŮɜŰɘəɩɜ 

Apple ɡˊɞɚɞɔɘůŰɩɜ, ŬɡŰɧɛŬŰŬ ůˊɎŮɘ əŬɘ Űɞɡɠ ɧɟɞɡɠ ɢɟɐůɖɠ (Terms Of 

Use) Űɖɠ Apple ˊɞɡ ɚɏŮɘ : 

ñɆɡɛűɤɜŮɑŰŮ ɜŬ ɛɖɜ ŮɔəŬŰŬůŰɐůŮŰŮ, ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮŰŮ ɐ ɜŬ 

ŮəŰŮɚɏůŮŰŮ Űɞ ɚɞɔɘůɛɘəɧ Űɖɠ Apple ɔɘŬ əɎɗŮ ɛɖ-Apple-ŮˊɘůɖɛŬůɛɏɜɞ 

ɡˊɞɚɞɔɘůŰɐ, ɐ ɜŬ ŮˊɘŰɟɏɣŮŰŮ ůŮ Ɏɚɚɞɡɠ ɜŬ Űɞ əɎɜɞɡɜ.ò 

ñYou agree not to install, use, or run the Apple software on any non-

Apple-labeled computer, or to enable others to do so.ò 

 

3.1.2 Ƀɘ ůɡůəŮɡɏɠ iPhone, iPod Touch, iPad 

 

ȼ ůŮɘɟɎ əɘɜɖŰɩɜ ˊɚŬŰűɞɟɛɩɜ Űɖɠ Apple [17] ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰɟɑŬ 

ˊɟɞɥɧɜŰŬ ˊɞɡ ɤɠ əɨɟɘɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɞɡɠ ˊŬɟɏɢɞɡɜ ůŰɞ ɢɟɐůŰɖ 

ůɢŮŭɧɜ ɧɚŮɠ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɞ ŭɘŬŭɑəŰɡɞ, əŬɘ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɛɑŬ ɛŮɔɎɚɖ ɔəɎɛŬ ŮűŬɟɛɞɔɩɜ ˊɞɚɡɛɏůɤɜ ɧˊɤɠ ɛɞɡůɘəɐ, 

ɓɑɜŰŮɞ əŬɘ űɤŰɞɔɟŬűɑŬ. Ƀ ɚɧɔɞɠ ˊɞɡ ɝŮɢɤɟɑɕŮɘ ůŰɖɜ ŬɔɞɟɎ ŮɑɜŬɘ ɞɘ 

ŭɘɎűɞɟŮɠ əŬɘɜɞŰɞɛɑŮɠ ˊɞɡ ɚŬɜůɎɟŮɘ, ɧˊɤɠ Űɞ űɘɚɘəɧŰŮɟɞ ˊɟɞɠ Űɞ ɢɟɐůŰɖ 

ˊŮɟɘɓɎɚɚɞɜ ŬɚɚɎ əŬɘ ɏɜŬ ˊɚɐɟŮɠ əŬɘ ŮɚŬűɟɨ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ. 

ɇɞ ˊŮɟɘɓɎɚɚɞɜ ɢɟɐůŰɖ ŮɑɜŬɘ ůɢŮŭɘŬůɛɏɜɞ ɏŰůɘ ɩůŰŮ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑ 

Űɖɜ ɞɗɧɜɖ Ŭűɐɠ ˊɞɚɚŬˊɚɩɜ ůɖɛŮɑɤɜ ɖ ɞˊɞɑŬ ɧŰŬɜ ŬɜŬəɞɘɜɩɗɖəŮ 

ɝŮɢɩɟɘɕŮ əŬɗɩɠ ɔɘŬ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ŭŮɜ ɢɟŮɘŬɕɧŰŬɜ ŰɑˊɞŰŬ ˊŬɟŬˊɎɜɤ 

Ŭˊɧ ŰŬ ŭɎəŰɡɚŬ ɛŬɠ, əŬɘ ɖ Ŭˊɧəɟɘůɖ Űɖɠ ŮɑɜŬɘ ɑůɤɠ ŬəɧɛŬ ɖ əŬɚɨŰŮɟɖ 

ůŰɖɜ ŬɔɞɟɎ. ũɘŬ Űɖɜ ŮɘůŬɔɤɔɐ ŭŮŭɞɛɏɜɤɜ əŬɘ əŮɘɛɏɜɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ 

ɏɜŬ Ůɘəɞɜɘəɧ ˊɚɖəŰɟɞɚɧɔɘɞ ŬɜŰɑ ɔɘŬ əɞɡɛˊɘɎ Űɞ ɞˊɞɑɞ Ŭɜ əŬɘ ůŰɖɜ Ŭɟɢɐ 

ˊɟɞəɎɚŮůŮ Űɞɜ ˊɟɞɓɚɖɛŬŰɘůɛɧ, ŰɩɟŬ ɏɢŮɘ ɔɑɜŮɘ əŬɜɧɜŬɠ ůŰɖɜ ŬɔɞɟɎ. 

ɆŰɘɠ ůɡůəŮɡɏɠ ŬɡŰɏɠ ɏɢɞɡɛŮ ŰɟŮɑɠ ŭɘŬűɞɟŮŰɘəɞɨɠ ŬɘůɗɖŰɐɟŮɠ. Ƀ 

ˊɟɩŰɞɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ŬˊŮɜŮɟɔɞˊɞɘŮɑ Űɖɜ ɞɗɧɜɖ ɧŰŬɜ ɞ ɢɟɐůŰɖɠ 

ɛɘɚɎŮɘ ůŰɞ Űɖɚɏűɤɜɞ, ɞ ŭŮɨŰŮɟɞɠ ŮɑɜŬɘ ŬɘůɗɖŰɐɟŬɠ űɤŰɧɠ əŬɘ ɟɡɗɛɑɕŮɘ 

Űɖɜ űɤŰŮɘɜɧŰɖŰŬ Űɖɠ ɞɗɧɜɖɠ ŬɡŰɧɛŬŰŬ ɏŰůɘ ɩůŰŮ ɜŬ ŮɝɞɘəɞɜɞɛŮɑ 

ɛˊŬŰŬɟɘɎ əŬɘ Űɏɚɞɠ ɡˊɎɟɢŮɘ ɏɜŬɠ ŬɘůɗɖŰɐɟŬɠ Űɟɘɩɜ Ŭɝɧɜɤɜ ɞˊɞɑɞɠ 

ŬɜŰɘɚŬɛɓɎɜŮŰŬɘ ɞˊɞɘŬŭɐˊɞŰŮ ŬɚɚŬɔɐ ůŰɖɜ ɔɤɜɑŬ əɚɑůɖɠ Űɖɠ ůɡůəŮɡɐɠ 

əŬɘ ɛŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ŬɚɚŬɔɐ Ŭˊɧ əɎɗŮŰɖ (portrait) ůŮ 

ɞɟɘɕɧɜŰɘŬ (landscape) ˊɟɞɓɞɚɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɖɜ ɞɗɧɜɖ.  
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ɇɞ ˊɟɩŰɞ iPhone ŬɜŬəɞɘɜɩɗɖəŮ Ŭˊɧ Űɞɜ ˊɟɧŮŭɟɞ Űɖɠ Apple Steve 

Jobs Űɞɜ ȽŬɜɞɡɎɟɘɞ Űɞɡ 2007 əŬɘ əɡəɚɞűɧɟɖůŮ ůŰɖɜ ŬɔɞɟɎ Űɞɜ Ƚɞɨɜɘɞ 

Űɞɡ ɑŭɘɞɡ ɏŰɞɡɠ. ȼ ůɡɔəŮəɟɘɛɏɜɖ ůɡůəŮɡɐ-əɘɜɖŰɧ Űɖɚɏűɤɜɞ ŭɘŬɗɏŰŮɘ 

ɓɑɜŰŮɞ əɎɛŮɟŬ, Bluetooth əŬɘ Wi-Fi. ɉɟɖůɘɛɞˊɞɘŮɑ ŮűŬɟɛɞɔɏɠ 

ˊɚɞɐɔɖůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ ɧˊɤɠ Űɞ Safari əŬɘ Űɞ Mail. Ⱥˊɑůɖɠ 

Ů́ɟɘɚŬɛɓɎɜŮɘ ɚŮɘŰɞɡɟɔɑŮɠ űɞɟɖŰɞɨ Media player əŬɘ ˊɞɚɚŬˊɚɩɜ Ɏɚɚɤɜ 

ŮűŬɟɛɞɔɩɜ. ɇɞ iPhone 3G ˊɟɧůɗŮůŮ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɢɟɖůɘɛɞˊɞɑɖůɖɠ 

Űɞɡ ŭɘəŰɨɞɡ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ 3G əŬɘ ŭɏəŰɖ GPS. ɇɞ iPhone 3GS 

ˊɟɧůɗŮůŮ ɛɑŬ ˊɡɝɑŭŬ, ˊɘɞ ɔɟɐɔɞɟɞ ŮˊŮɝŮɟɔŬůŰɐ əŬɘ əɎɛŮɟŬ ɡɣɖɚɧŰŮɟɖɠ 

ŬɜɎɚɡůɖɠ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ ŮɔɔɟŬűɐ ɓɑɜŰŮɞ ůŰŬ 480p. ɇɞ iPhone 4 

ˊɟɧůɗŮůŮ ɛɑŬ əɎɛŮɟŬ ůŰɞ ɛˊɟɞůŰɘɜɧ ɛɏɟɞɠ Űɞɡ əɘɜɖŰɞɨ ɔɘŬ ɢɟɐůɖ 

ɓɘɜŰŮɞəɚɐůɖɠ ɛŮ ˊɟɞɔɟɎɛɛŬŰŬ ɧˊɤɠ Űɞ Skype, əŬɚɨŰŮɟɞ ŮˊŮɝŮɟɔŬůŰɐ 

ŬɚɚɎ əŬɘ ɞɗɧɜɖ ɛŮ ɡɣɖɚɧŰŮɟɖ ŬɜɎɚɡůɖ. ɇɞ iPhone 4S ɛŮ ɚɑɔŮɠ ŭɘŬűɞɟɏɠ 

ůŮ ůɢɏůɖ ɛŮ Űɞɜ ˊɟɞəɎŰɞɢɞ Űɞɡ ˊɟɧůɗŮůŮ əɎɛŮɟŬ 8MP ɛŮ ɜɏŮɠ 

ɚŮɘŰɞɡɟɔɑŮɠ ůŮ ŬɡŰɧ Űɞ ůŰɞɘɢŮɑɞ. ɇɞ ˊɘɞ ˊɟɧůűŬŰɞ iPhone 5 ˊɟɧůɗŮůŮ 

ɞɗɧɜɖ ɡɣɖɚɐɠ ŮɡəɟɑɜŮɘŬɠ Retina ŰŮůůɎɟɤɜ ɘɜŰůɩɜ əŬɘ ɜɏɞ ŮˊŮɝŮɟɔŬůŰɐ 

ɘůɢɨɞɠ ŭɨɞ ˊɡɟɐɜɤɜ. 

ɇɞ iPod ŮɛűŬɜɑůŰɖəŮ Űɞɜ ɃəŰɩɓɟɘɞ Űɞɡ 2001 ůŬɜ ɏɜŬ űɞɟɖŰɧ 

ůɨůŰɖɛŬ ŬɜŬˊŬɟŬɔɤɔɐɠ ˊɞɚɡɛɏůɤɜ. ɆɐɛŮɟŬ Űo iPod Touch ŮɑɜŬɘ 

ɞɡůɘŬůŰɘəɎ ɏɜŬ iPhone ɢɤɟɑɠ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Ůɜɧɠ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ. 

ɇŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ Űɞɜ ŭɨɞ ŮɑɜŬɘ ůɢŮŭɧɜ ɑŭɘŬ əŬɘ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ ɑŭɘɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ, Űɞ iOS. To iPod Touch, 

ɚɧɔɤ Űɖɠ ŬŭɡɜŬɛɑŬɠ Űɞɡ ɜŬ ůɡɜŭɏŮŰŬɘ ůŰɞ ŭɑəŰɡɞ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ, 

ŭŮɜ ɡˊɞůŰɖɟɑɕŮɘ ŮűŬɟɛɞɔɏɠ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŮ ŬɡŰɐ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ. ȺɑɜŬɘ 

ˊɘɞ ɚŮˊŰɧ, əŬŰŬɜŬɚɩɜŮɘ ɚɘɔɧŰŮɟɖ ŮɜɏɟɔŮɘŬ ɎɟŬ əŬɘ ɖ ɛˊŬŰŬɟɑŬ Űɞɡ 

əɟŬŰɎŮɘ ˊɞɚɨ ˊŮɟɘůůɧŰŮɟɞ, əŬɘ əɞůŰɑɕŮɘ ɚɘɔɧŰŮɟɞ Ŭˊɧ ŰŬ ŬɜŰɑůŰɞɘɢŬ 

ɛɞɜŰɏɚŬ iPhone. 

ɇŬ iPad ŮɑɜŬɘ ɖ ŰŮɚŮɡŰŬɑŬ ˊɟɞůɗɐəɖ ůŰɖ ůŮɘɟɎ əɘɜɖŰɩɜ ˊɚŬŰűɞɟɛɩɜ 

Űɖɠ Apple əŬɗɩɠ Űɞ ˊɟɩŰɞ ɛɞɜŰɏɚɞ Űɞɡɠ ŬɜŬəɞɘɜɩɗɖəŮ Űɞɜ ȽŬɜɞɡɎɟɘɞ 

Űɞɡ 2010. ɄŬɟɧɛɞɘɞ ůŰɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɛŮ Űɞ ɛɘəɟɧŰŮɟɞ iPhone ɐ iPod 

Touch, ŰɟɏɢŮɘ ɛɑŬ Űɟɞˊɞˊɞɘɖɛɏɜɖ ɏəŭɞůɖ Űɞɡ ɑŭɘɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ , ɛŮ ɏɜŬ ŮˊŬɜŬůɢŮŭɘŬůɛɏɜɞ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ ɜŬ ŮəɛŮŰŬɚɚŮɡŰŮɑ 

Űɖ ɛŮɔŬɚɨŰŮɟɖ ɞɗɧɜɖ. ɇɞ iPad ɏɢŮɘ ɛɑŬ ŬɜŬŭɟɞɛɘəɎ űɤŰɘůɛɏɜɖ ɞɗɧɜɖ 

Ŭűɐɠ ˊɞɚɚŬˊɚɩɜ ůɖɛŮɑɤɜ 9.7 ɘɜŰůɩɜ. ȼ əɨɟɘŬ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ iPad ŮɑɜŬɘ 

ɖ ŬɜɎɔɜɤůɖ ɖɚŮəŰɟɞɜɘəɩɜ ɓɘɓɚɑɤɜ (e-books) əŬɘ ŮűɖɛŮɟɑŭɤɜ. ȳɛɤɠ 

ɡˊɎɟɢŮɘ ˊɚɐɟɖɠ ɡˊɞůŰɐɟɘɝɖ ˊŬɘɢɜɘŭɘɩɜ əŬɘ ŮűŬɟɛɞɔɩɜ ˊɞɡ ɏɢɞɡɜ 
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ŮˊŬɜŬůɢŮŭɘŬůŰŮɑ ɔɘŬ Űɖɜ ůɡůəŮɡɐ ɧˊɤɠ əŬɘ ŭɘŬɢŮɑɟɘůɖ Űɤɜ űɤŰɞɔɟŬűɘɩɜ 

ɛŬɠ ɛɏůɤ ŭɘŬůɨɜŭŮůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ. 

 

3.1.3 ɇɞ Bluetooth 

 

 
ȺɘəɧɜŬ 3 1: ɇɞ ůɐɛŬ Űɞɡ (ɛˊɚŮ ŭɞɜŰɘɞɨ) Bluetooth 

 

ɀɏɢɟɘ ŰŬ Űɏɚɖ Űɖɠ ŭŮəŬŮŰɑŬɠ Űɞɡ 1990 ŭŮɜ ɡˊɐɟɢŮ əɎˊɞɘɞ Ůɡɟɏɤɠ 

ŬˊɞŭŮəŰɧ ˊɟɧŰɡˊɞ ɔɘŬ ŬůɨɟɛŬŰŬ ˊɟɞůɤˊɘəɎ ŭɑəŰɡŬ WPAN (Wireless 

personal area network), ɞɨŰŮ űɡůɘəɎ ŬɜɎɚɞɔŮɠ Ůɛˊɞɟɘəɏɠ ŮűŬɟɛɞɔɏɠ / 

ˊɞɛˊɞŭɏəŰŮɠ. ȳɛɤɠ ŰɧŰŮ ɖ Ericsson ɏɗŮůŮ Űɘɠ ɓɎůŮɘɠ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ 

ɛɑŬɠ ŰŮɢɜɞɚɞɔɑŬɠ ɖ ɞˊɞɑŬ ɗŬ ŮˊɏŰɟŮˊŮ Űɞɜ ůɢɖɛŬŰɘůɛɧ Űɞˊɘəɩɜ ŭɘəŰɨɤɜ 

ˊɞɚɨ ɛɘəɟɐɠ ŮɛɓɏɚŮɘŬɠ ɛŮ ůəɞˊɧ Űɖɜ ŬůɨɟɛŬŰɖ əŬɘ ad hoc ŭɘəŰɨɤůɖ 

ŮŰŮɟɞɔŮɜɩɜ űɞɟɖŰɩɜ ůɡůəŮɡɩɜ. ɇɞ ˊɟɧŰɡˊɞ ˊɞɡ ˊɟɞɏəɡɣŮ ɡɘɞɗŮŰɐɗɖəŮ 

ůŰɖ ůɡɜɏɢŮɘŬ Ŭˊɧ Űɖɜ IEEE ɤɠ Űɞ ˊɟɧŰɡˊɞ 802.15 ɔɘŬ WPAN. ɇɞ 

ˊɟɧŰɡˊɞ ɞɜɞɛɎůŰɖəŮ Bluetooth [2] Ŭˊɧ Űɞɜ ȸŬůɘɚɘɎ Űɖɠ ȹŬɜɑŬɠ Harald 

ñBlatand ò Gormsson Űɞɜ ˊɟɩŰɞ. ɇɞ ɧɜɞɛŬ ˊɟɧŰŮɘɜŬɜ ɆəŬɜŭɘɜŬɓɞɑ 

ŮˊɘůŰɐɛɞɜŮɠ ŮˊŮɘŭɐ, ɞ ȸŬůɘɚɘɎɠ ŬɡŰɧɠ ɐŰŬɜ űɘɚŮɘɟɖɜɘəɧɠ əŬɘ əŬŰɎűŮɟŮ 

ɜŬ ŮɜɩůŮɘ Űɖ ȹŬɜɑŬ ɛŮ Űɖɜ ɁɞɟɓɖɔɑŬ. ȷɟɢɘəɧɠ ůəɞˊɧɠ Űɞɡ Bluetooth 

ɐŰŬɜ ɜŬ ŮɜɩůŮɘ-ŭɘəŰɡɩůŮɘ ůɡůəŮɡɏɠ, ɔɘô ŬɡŰɧ əŬɘ ɞɜɞɛɎůŰɖəŮ ɧˊɤɠ Űɞ 

ˊŬɟŬŰůɞɨəɚɘ ŬɡŰɞɨ Űɞɡ ȸŬůɘɚɘɎ. Ƀ ɚɧɔɞɠ ˊɞɡ ŭɧɗɖəŮ Űɞ ˊŬɟŬŰůɞɨəɚɘ 

ɛˊɚŮ-ŭɧɜŰɖɠ ůŰɞɜ ȸŬůɘɚɘɎ Harald ɐŰŬɜ ŮˊŮɘŭɐ ŮɑɢŮ ɏɜŬ ŭɧɜŰɘ ŮɚŬűɟɎ ˊɘɞ 

ɔŬɚɎɕɘɞ Ŭˊɧ ŰŬ ɡˊɧɚɞɘˊŬ. 

Ƀɘ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ Bluetooth əŬɗɞɟɑɕɞɡɜ Űɖɜ çŬůɨɟɛŬŰɖè 

ŰŮɢɜɞɚɞɔɑŬ ɢŬɛɖɚɞɨ əɧůŰɞɡɠ əŬɘ ɢŬɛɖɚɐɠ ɘůɢɨɞɠ, ˊɞɡ ŮɝŬɚŮɑűŮɘ ŰŬ 

əŬɚɩŭɘŬ ɛŮŰŬɝɨ Űɤɜ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ əŬɘ ŮˊɘŰɟɏˊŮɘ Űɖ ŭɘŬůɨɜŭŮůɐ 

Űɞɡɠ. ɇɞ Bluetooth ɚŮɘŰɞɡɟɔŮɑ ůŰɞ çŬŭɏůɛŮɡŰɞè űɎůɛŬ ůɡɢɜɞŰɐŰɤɜ Űɤɜ 

2,4 GHz, ɩůŰŮ ɞɘ ůɡůəŮɡɏɠ ˊɞɡ Űɞ ŮɜůɤɛŬŰɩɜɞɡɜ ɜŬ ɛˊɞɟɞɨɜ ɜŬ 

ɚŮɘŰɞɡɟɔɐůɞɡɜ ŬˊɟɞɓɚɖɛɎŰɘůŰŬ ůŮ ɞˊɞɘɞŭɐˊɞŰŮ ůɖɛŮɑɞ Űɞɡ ˊɚŬɜɐŰɖ. 

ũɘŬ ɜŬ ˊŮɟɘɞɟɘůŰɞɨɜ ůŰɞ ŮɚɎɢɘůŰɞ ɞɘ ˊŬɟŮɛɓɞɚɏɠ Ŭˊɧ ˊŬɟŮɛűŮɟŮɑɠ 

ůɡůəŮɡɏɠ, Űɞ Bluetooth ŮəɛŮŰŬɚɚŮɨŮŰŬɘ Űɖɜ Ŭɛűɑŭɟɞɛɖ ŮˊɘəɞɘɜɤɜɑŬ əŬɘ 

Űɖ ɛɏɗɞŭɞ ɛŮŰɎŭɞůɖɠ ɛŮ ŭɘŬůˊɞɟɎ űɎůɛŬŰɞɠ Frequency Hopping (ɏɤɠ 
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əŬɘ 1600 ŮɜŬɚɚŬɔɏɠ ůɡɢɜɧŰɖŰŬɠ ŬɜɎ ŭŮɡŰŮɟɧɚŮˊŰɞ). ȷˊɧ űɡůɘəɐ Ɏˊɞɣɖ 

Ůˊɑůɖɠ Űɞ Bluetooth ɚŮɘŰɞɡɟɔŮɑ ˊŮɟɑˊɞɡ ůŰŬ 2.4 GHz, ˊɟɞŭɘŬɔɟɎűŮɘ ŰɟɑŬ 

ŮˊɑˊŮŭŬ ɘůɢɨɞɠ Űɖɠ Ůəˊɞɛˊɐɠ Ŭˊɧ ŰŬ ɞˊɞɑŬ ŮɝŬɟŰɎŰŬɘ əŬɘ ɖ ŮɛɓɏɚŮɘŬ 

ŮˊɘəɞɘɜɤɜɑŬɠ (ˊɎɜŰŬ ɛɘəɟɧŰŮɟɖ Űɤɜ 10 ɛɏŰɟɤɜ ůŮ PAN), Ůɜɩ ɖ ŰŬəŰɘəɐ 

ŬɚɚŬɔɐ Űɖɠ ůɡɢɜɧŰɖŰŬɠ Ůəˊɞɛˊɐɠ ɚɧɔɤ Űɖɠ Ŭɝɘɞˊɞɑɖůɖɠ Űɞɡ FHSS 

əŬɗɞɟɑɕŮŰŬɘ ɣŮɡŭɞŰɡɢŬɑŬ Ŭˊɧ ɏɜŬɜ əŮɜŰɟɘəɧ əɧɛɓɞ, Űɞɜ Master. 

ɇɞ Bluetooth ŮˊɘŰɟɏˊŮɘ Űɘɠ ŬˊŮɡɗŮɑŬɠ ůɡɜŭɏůŮɘɠ Ŭˊɧ ůɡůəŮɡɐ ˊɟɞɠ 

ůɡůəŮɡɐ (point to point), əŬɗɩɠ əŬɘ Űɖɜ ŰŬɡŰɧɢɟɞɜɖ ůɨɜŭŮůɖ ɏɤɠ əŬɘ 

ŮˊŰɎ ůɡůəŮɡɩɜ ɛŮ Űɖ ɢɟɐůɖ ɛɑŬɠ ɛɞɜŬŭɘəɐɠ ůɡɢɜɧŰɖŰŬɠ. ɇɘɠ 

ˊɟɞŭɘŬɔɟŬűɏɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŰŮɢɜɞɚɞɔɑŬɠ ŬɜɏˊŰɡɝŮ əŬɘ ɡˊɞůŰɖɟɑɕŮɘ 

Űɞ Bluetooth Special Interest Group, Ůɜɩ ɖ ŰŮɚŮɡŰŬɑŬ çŭɖɛɧůɘŬè ɏəŭɞůɐ 

Űɞɡɠ ŮɑɜŬɘ ɖ 4, ɖ ɞˊɞɑŬ ŮɜůɤɛŬŰɩɜŮŰŬɘ ˊɚɏɞɜ ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ 

ůɡɛɓŬŰɏɠ ůɡůəŮɡɏɠ ɛɏůɤ əŬŰɎɚɚɖɚɤɜ ˊɞɛˊɞŭŮəŰɩɜ əŬɘ əŬɟŰɩɜ 

ŭɘəŰɨɞɡ. ȰɜŬ ˊɟɧɓɚɖɛŬ Űɤɜ ˊɟɞŭɘŬɔɟŬűɩɜ Űɞɡ Bluetooth ŮɑɜŬɘ ɧŰɘ, ɚɧɔɤ 

Űɖɠ ɛŮŰɎŭɞůɖɠ ůŰɖɜ ŮɚŮɨɗŮɟɖ ɕɩɜɖ ůɡɢɜɞŰɐŰɤɜ Űɤɜ 2,4 GHz, ɞɘ 

ůɡůəŮɡɏɠ ˊɞɡ Űɞ ɡˊɞůŰɖɟɑɕɞɡɜ ŬŭɡɜŬŰɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ 

ŰŬɡŰɧɢɟɞɜŬ ŰŬ ˊŮɟɘůůɧŰŮɟŬ ˊɟɤŰɧəɞɚɚŬ Űɖɠ ɞɘəɞɔɏɜŮɘŬɠ ȽȺȺȺ 802.11, 

əŬɗɩɠ ŰɧŰŮ ɗŬ ɡˊɐɟɢŬɜ ůɞɓŬɟɎ ˊɟɞɓɚɐɛŬŰŬ ˊŬɟŮɛɓɞɚɩɜ. 

Ƀɘ ɓŬůɘəɧŰŮɟŮɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ Bluetooth Ŭűɞɟɞɨɜ Űɞ űɡůɘəɧ 

ŮˊɑˊŮŭɞ əŬɘ Űɞ ɡˊɞŮˊɑˊŮŭɞ MAC, ɧˊɞɡ ɏɢɞɡɜ ŭɖɛɘɞɡɟɔɖɗŮɑ ŭɘŬűɞɟŮŰɘəɎ 

ˊɟɤŰɧəɞɚɚŬ ɔɘŬ ŭɘŬűɞɟŮŰɘəɏɠ ŮűŬɟɛɞɔɏɠ əŬɘ ŰŬ ɞˊɞɑŬ ɞɜɞɛɎɕɞɜŰŬɘ 

ˊɟɞűɑɚ. ɇɞ Bluetooth SIG ɏɢŮɘ ɐŭɖ ˊŬɟɞɡůɘɎůŮɘ ŰɏŰɞɘŮɠ 

ˊŬɟŬɛŮŰɟɞˊɞɘɖɛɏɜŮɠ Ůəŭɞɢɏɠ Űɞɡ ˊɟɞŰɨˊɞɡ ɔɘŬ ŭɘɎűɞɟŮɠ çŬɔɞɟɏɠè (ˊ.ɢ. 

ˊɟɞűɑɚ ŬůɨɟɛŬŰɞɡ ŰɖɚŮűɩɜɞɡ, ˊɟɞűɑɚ ˊɟɧůɓŬůɖɠ ůŮ LAN, ˊɟɞűɑɚ 

ŮəŰɨˊɤůɖɠ, űɤŰɞɔɟŬűɑŬɠ, ŬɡŰɞəɘɜɐŰɞɡ əɚˊ). ȾɎɗŮ ˊɟɞűɑɚ ˊŮɟɘɚŬɛɓɎɜŮɘ 

ˊɟɧŰɡˊŬ ɔɘŬ ɧɚŬ ŰŬ ŮˊɑˊŮŭŬ əŬɘ ˊɟɞůűɏɟŮɘ ɚɨůŮɘɠ ɔɘŬ Űɖ ŭɘŬůɨɜŭŮůɖ ɛŮ 

ŭɘŬűɞɟŮŰɘəɎ ŭɑəŰɡŬ ɛŮɔŬɚɨŰŮɟɖɠ əɚɑɛŬəŬɠ. 

 

3.1.4 ɇɞ Wi-Fi 
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ȼ ˊɟɩŰɖ ɏəŭɞůɖ Űɞɡ WiFi [3] Ůɘůɐɢɗɖ Űɞ 1997 əŬɘ ůŰɞ űɡůɘəɧ 

ŮˊɑˊŮŭɞ Űɞɡ ɛɞɜŰɏɚɞɡ ŬɜŬűɞɟɎɠ ȷɜɞɘəŰɐɠ ȹɘŬůɨɜŭŮůɖɠ ɆɡůŰɖɛɎŰɤɜ 

(OSI) ˊŮɟɘŮɚɎɛɓŬɜŮ ŭɨɞ ɛŮɗɧŭɞɡɠ ŭɘŬůˊɞɟɎɠ űɎůɛŬŰɞɠ ɔɘŬ Űɖ ɛŮŰɎŭɞůɖ 

ůŰɖ ɕɩɜɖ ůɡɢɜɞŰɐŰɤɜ 2.4GHz, ɖ Ůəˊɞɛˊɐ ůŰɖɜ ɞˊɞɑŬ ŭŮɜ ŬˊŬɘŰŮɑ ɎŭŮɘŬ. 

ȼ ˊɟɩŰɖ ɛɏɗɞŭɞɠ ɚŮɘŰɞɡɟɔɞɨůŮ ɛŮ Frequency Hopping (FHSS) əŬɘ 

ɡˊɞůŰɐɟɘɕŮ ɟɡɗɛɧ ɛŮŰɎŭɞůɖɠ 1 Mbps, Ůɜɩ ɖ ŭŮɨŰŮɟɖ ɚŮɘŰɞɡɟɔɞɨůŮ ɛŮ 

Direct Sequence (DSSS) əŬɘ ɡˊɞůŰɐɟɘɕŮ ɟɡɗɛɧ ɛŮŰɎŭɞůɖɠ 1-2 Mbps. 

ɄŮɟɘɚŬɛɓŬɜɧŰŬɜ Ůˊɑůɖɠ əŬɘ ɛɑŬ ɡˊɏɟɡɗɟɖ Ůəŭɞɢɐ (IR). Ʉɟɘɜ Ŭˊɧ Űɖɜ 

ŮɛűɎɜɘůɖ Űɞɡ 802.11 ŭŮɜ ɡˊɐɟɢŮ əɎˊɞɘɞ Ůɡɟɏɤɠ ŬˊɞŭŮəŰɧ ˊɟɧŰɡˊɞ ɔɘŬ 

ŬůɨɟɛŬŰŬ ŰɞˊɘəɎ ŭɑəŰɡŬ ɡˊɞɚɞɔɘůŰɩɜ, ɞɨŰŮ ŬɜɎɚɞɔŮɠ Ůɛˊɞɟɘəɏɠ 

ŮűŬɟɛɞɔɏɠ, əŬɗɩɠ ɖ ŰŮɢɜɞɚɞɔɑŬ ŬůɨɟɛŬŰɖɠ ŭɘəŰɨɤůɖɠ ŭŮɜ ɐŰŬɜ ŬəɧɛŬ 

ŬɟəŮŰɎ ɩɟɘɛɖ. 

ɇɞ 1999 Űɞ 802.11b ɩɗɖůŮ Űɖɜ ŰŬɢɨŰɖŰŬ ůŰŬ 11 Mbps 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ DSSS. Ƀɘ ɟɡɗɛɞɑ ɚŮɘŰɞɡɟɔɑŬɠ 1-2 Mbps ɛŮ DSSS 

ɘůɢɨɞɡɜ ŬəɧɛŬ, ɏŰůɘ ɩůŰŮ ɞɘ ůɡůəŮɡɏɠ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ˊɏůɞɡɜ ůŮ 

ɢŬɛɖɚɧŰŮɟŮɠ ŰŬɢɨŰɖŰŮɠ ɔɘŬ ɜŬ ŭɘŬŰɖɟɐůɞɡɜ ɛɑŬ ůɨɜŭŮůɖ ɧŰŬɜ ŰŬ ůɐɛŬŰŬ 

ŮɑɜŬɘ ŬŭɨɜŬŰŬ. ɀŮ Űɖɜ ɏəŭɞůɖ ŬɡŰɐ ɞ ɧɟɞɠ WiFi ɎɟɢɘůŮ ɜŬ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ůɡɟɏɤɠ əŬɘ ɞɘ ŬůɨɟɛŬŰŮɠ əɎɟŰŮɠ ŭɘəŰɨɞɡ 802.11 ɜŬ 

ŮɝŬˊɚɩɜɞɜŰŬɘ ŰŬɢɏɤɠ. 

ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖ ɛɏɗɞŭɞ ɛŮŰɎŭɞůɖɠ Orthogonal Frequency 

Division Multiplexing (OFDM), ŭɨɞ ˊɟɧŰɡˊŬ ɡɣɖɚɐɠ ŰŬɢɨŰɖŰŬɠ 

ŬəɞɚɞɨɗɖůŬɜ Űɞ 802.11b ŰŬ ɞˊɞɑŬ ˊŬɟɏɢɞɡɜ ɛɏɢɟɘ 54 Mbps: Űɞ 802.11a 

ŮəˊɏɛˊŮɘ ůŰɖ ɕɩɜɖ ůɡɢɜɞŰɐŰɤɜ Űɤɜ 5GHz ŬɚɚɎ ŭŮɜ ŮɑɜŬɘ ůɡɛɓŬŰɧ ɛŮ Űɘɠ 

ŬůɨɟɛŬŰŮɠ əɎɟŰŮɠ ŭɘəŰɨɞɡ ɞɘ ɞˊɞɑŮɠ ɡˊɞůŰɖɟɑɕɞɡɜ 802.11b, Ůɜɩ Űɞ 

802.11g ŮəˊɏɛˊŮɘ ůŰɖ ɕɩɜɖ ůɡɢɜɞŰɐŰɤɜ Űɤɜ 2.4GHz əŬɘ ŮɑɜŬɘ ůɡɛɓŬŰɧ 

ɛŮ Űɞ 802.11b. ȼ ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ ůɡůəŮɡɩɜ Ůɝɞˊɚɘůɛɏɜɤɜ ɛŮ əɎɟŰŮɠ 

802.11b əŬɘ 802.11g ɔɑɜŮŰŬɘ ůŰɖɜ ɡɣɖɚɧŰŮɟɖ ŭɡɜŬŰɐ əɞɘɜɐ ŰŬɢɨŰɖŰŬ, 

ŬɡŰɐɜ Űɞɡ 802.11b. 

ɀŮ Űɖ ŭɘɎŭɞůɖ Űɞɡ WiFi əŬŰɎ Űɘɠ Ŭɟɢɏɠ Űɖɠ ŭŮəŬŮŰɑŬɠ Űɞɡ 2000 

ŮɛűŬɜɑůŰɖəŮ ɛɑŬ ɜɏŬ ɛɏɗɞŭɞɠ ˊɟɧůɓŬůɖɠ ůŰɞ Internet: ɛɑŬ ɣɖűɘŬəɐ 

ůɡůəŮɡɐ ɛŮ əɎɟŰŬ ŬůɨɟɛŬŰɖɠ ŭɘəŰɨɤůɖɠ WiFi, ˊ.ɢ. ɏɜŬɠ ɖɚŮəŰɟɞɜɘəɧɠ 

ɡˊɞɚɞɔɘůŰɐɠ ɐ ɏɜŬ PDA, ɛˊɞɟŮɑ ɜŬ ůɡɜŭŮɗŮɑ ůŰɞ ȹɘŬŭɑəŰɡɞ ɧŰŬɜ 

ɓɟɑůəŮŰŬɘ ůŮ ŬəŰɑɜŬ əɎɚɡɣɖɠ ŬůɨɟɛŬŰɞɡ ŭɘəŰɨɞɡ ɐŭɖ ůɡɜŭŮŭŮɛɏɜɞɡ ůŰɞ 

Internet, Űɞ ɞˊɞɑɞ ɞɜɞɛɎɕŮŰŬɘ ůɖɛŮɑɞ ˊɟɧůɓŬůɖɠ (Access Point). ɀɑŬ 

ˊŮɟɘɞɢɐ ˊɞɡ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ ɏɜŬ ɐ ˊŮɟɘůůɧŰŮɟŬ ůɖɛŮɑŬ ˊɟɧůɓŬůɖɠ 

ůɡɜŭŮŭŮɛɏɜŬ ɛŮŰŬɝɨ Űɞɡɠ ɚɏɔŮŰŬɘ hotspot. ȰɜŬ hotspot ɛˊɞɟŮɑ ɜŬ 
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əŬɚɨˊŰŮɘ ɏɜŬɜ ɢɩɟɞ ɏəŰŬůɖɠ ŭɤɛŬŰɑɞɡ ɐ əŬɘ ˊɞɚɚɩɜ ŰŮŰɟŬɔɤɜɘəɩɜ 

ɛɏŰɟɤɜ, ɛŮ ŮɜŬɚɚŬůůɧɛŮɜŬ ůɖɛŮɑŬ ˊɟɧůɓŬůɖɠ. 

ȰŰůɘ ɖ ŰŮɢɜɞɚɞɔɑŬ WiFi ŮˊɘŰɟɏˊŮɘ Űɖ ůɨɜŭŮůɖ ɛŮŰŬɝɨ ŭɨɞ ůɡůəŮɡɩɜ 

ɛŮŰŬɝɨ Űɞɡɠ, Űɖ ůɨɜŭŮůɖ Ůɜɧɠ ˊɟɞůɤˊɘəɞɨ ɡˊɞɚɞɔɘůŰɐ ɛŮ ɏɜŬ Űɞˊɘəɧ 

ŭɑəŰɡɞ əŬɘ Ɏɚɚɞɡɠ ɡˊɞɚɞɔɘůŰɏɠ əŬɘ, ůŰɖ ůɡɜɏɢŮɘŬ, ɛɏůɤ ŬɡŰɩɜ ůŰɞ 

Internet. ȰɜŬɠ űɞɟɖŰɧɠ ɡˊɞɚɞɔɘůŰɐɠ ɛˊɞɟŮɑ ɜŬ ůɡɜŭŮɗŮɑ ɞˊɞɡŭɐˊɞŰŮ 

ɡˊɎɟɢŮɘ ůɖɛŮɑɞ ˊɟɧůɓŬůɖɠ (ˊ.ɢ. ůŮ ˊɎɟəŬ ɐ ˊɚŬŰŮɑŮɠ ɛŮɔɎɚɤɜ ˊɧɚŮɤɜ, 

əŬűŮŰɏɟɘŮɠ, ɓɘɓɚɘɞɗɐəŮɠ əɚˊ). 
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ɇɞ Mac OS [1] ŮɑɜŬɘ ɏɜŬ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ɛŮ ɔɟŬűɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ Ŭˊɧ Űɖɜ Apple Inc (ˊɟɩɖɜ Apple 

Computer, Inc) ɔɘŬ Űɞɡɠ ɖɚŮəŰɟɞɜɘəɞɨɠ ɡˊɞɚɞɔɘůŰɏɠ Mackintosh ˊɞɡ ɖ 

ŮŰŬɘɟɑŬ ŮɘůɐɔŬɔŮ ůŰɖɜ ŬɔɞɟɎ. ɇɞ Mac OS, ˊɟɘɜ Ŭəɧɛɖ ɖ Apple Űɞ 

ɞɜɞɛɎůŮɘ ɏŰůɘ, ŮűŬɟɛɧůɗɖəŮ ɔɘŬ ˊɟɩŰɖ űɞɟɎ Űɞ 1984 ůŰɞɜ ˊɟɤŰɧŰɡˊɞ 

ɡˊɞɚɞɔɘůŰɐ Macintosh ɤɠ ɛɖ ŭɘŬəɟɘŰɧ ŰɛɐɛŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬɘ 

ůɡɜɐɗɤɠ ŬɜŬűŮɟɧŰŬɜ ŬˊɚɎ ɤɠ Űɞ "ɚɞɔɘůɛɘəɧ ůɡůŰɐɛŬŰɞɠ".  

ȼ Apple ŮůəŮɛɛɏɜŬ ɡˊɞɓɎɗɛɘɕŮ Űɖɜ ɨˊŬɟɝɖ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ əŬŰɎ ŰŬ ˊɟɩŰŬ ɢɟɧɜɘŬ Űɞɡ Macintosh ɔɘŬ ɜŬ ŭɩůŮɘ ɏɛűŬůɖ 

ůŰɖɜ Ůɨəɞɚɖ ɢɟɐůɖ Űɞɡ ɡˊɞɚɞɔɘůŰɐ Űɖɠ ŬɚɚɎ əŬɘ ɔɘŬ ɜŬ ŭɘŬűɞɟɞˊɞɘɐůŮɘ 

Űɞ ́ɟɞɥɧɜ Űɖɠ Ŭˊɧ ɎɚɚŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ ɧˊɤɠ Űɞ MS-DOS, Űɞ 

ɞˊɞɑɞ ŮɑɢŮ Űɖɜ űɐɛɖ Űɞɡ ŭɨůɢɟɖůŰɞɡ əŬɘ ŰŮɢɜɘəɎ ŬˊŬɘŰɖŰɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ, əŬɘ Űɞ UNIX. ȼ ŮɡəɞɚɑŬ ŮˊɘəŮɜŰɟɤɜɧŰŬɜ ůŰɞ ɧŰɘ Űɞ Mac 

OS ɐŰŬɜ Ŭˊɧ ŰŬ ˊɟɩŰŬ ɚŮɘŰɞɡɟɔɘəɎ ˊɞɡ ɢɟɖůɘɛɞˊɞɑɖůŬɜ ɔɟŬűɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ ɢɟɐůŰɖ ŬɜŰɑ ɔɘŬ ɔɟŬɛɛɐ ŮɜŰɞɚɩɜ ɔɘŬ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ 

Ŭɜɗɟɩˊɞɡ əŬɘ ɡˊɞɚɞɔɘůŰɐ. ɀŮɔɎɚɞ ɛɏɟɞɠ Űɞɡ Ŭɟɢɘəɞɨ ɚɞɔɘůɛɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ ɐŰŬɜ ŬˊɞɗɖəŮɡɛɏɜɞ ůŰɖ ɛɜɐɛɖ ROM əŬɗɩɠ ɞɘ ˊɟɩŰɞɘ 

Macintosh ŭŮɜ ŭɘɏɗŮŰŬɜ ůəɚɖɟɧ ŭɑůəɞ, ɛŮ ŮɜɖɛŮɟɩůŮɘɠ ɜŬ ˊŬɟɏɢɞɜŰŬɘ 

ůɡɜɐɗɤɠ ŭɤɟŮɎɜ ůŰɞɡɠ Ůɛˊɧɟɞɡɠ Ŭˊɧ Űɖɜ Apple, ɛɏůɤ ŭɘůəŮŰɩɜ. 

To 2000 ɖ Apple əɡəɚɞűɧɟɖůŮ Űɖ ŭɏəŬŰɖ ɏəŭɞůɖ Űɞɡ Mac OS, Űɞ 

Mac OS X, ɞɡůɘŬůŰɘəɎ ɏɜŬ ɟɘɕɘəɎ ŭɘŬűɞɟŮŰɘəɧ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ 

ɓŬůɘůɛɏɜɞ ůŰɖ ŭɘŬɜɞɛɐ BSD Űɞɡ UNIX əŬɘ Űɞɜ ɛɘəɟɞˊɡɟɐɜŬ Mach. ɆŰɞ 

ɜɏɞ ˊɚɏɞɜ ɚŮɘŰɞɡɟɔɘəɧ ɖ Apple ˊɟɧůɗŮůŮ ŬɟəŮŰɎ ůɡůŰŬŰɘəɎ ɧˊɤɠ ɞ 

"Finder" əŬɘ Űɞ ɔɟŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ "Aqua", ɞɚɞəɚɖɟɩɜɞɜŰŬɠ Űɞ 
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ɓŬůɘůɛɏɜɞ ůŮ ɔɟŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ ˊɞɡ ŮɑɜŬɘ Űɞ 

Mac OS X. 

ȼ ɢɟɐůɖ əɞɡɛˊɘɩɜ ůŬɜ ɢɟɤɛŬŰɘůŰɏɠ ůŰŬɔɧɜŮɠ, ɞɘ ŭɘŬűɎɜŮɘŮɠ əŬɘ 

űɤŰɞɟŮŬɚɘůŰɘəɎ ŮɘəɞɜɑŭɘŬ ɏűŮɟŬɜ ɡűɐ əŬɘ ɢɟɩɛŬ ůŮ ůɢɏůɖ ɛŮ ŰŬ 

ˊɟɞɖɔɞɨɛŮɜŬ ɚŮɘŰɞɡɟɔɘəɎ. Ʉɞɚɚɞɑ ɢɟɐůŰŮɠ ŮɝɏűɟŬůŬɜ Űɖɜ ŬɟɜɖŰɘəɐ 

Ɏˊɞɣɖ ɧŰɘ ɐŰŬɜ ˊɞɚɨ "ɢŬɟɘŰɤɛɏɜɞ" ɢɤɟɑɠ ŮˊŬɔɔŮɚɛŬŰɘəɧ ŮɟɏɗɘůɛŬ. 

ȯɚɚɞɘ ˊɑůŰŮɣŬɜ ɧŰɘ Űɞ Aqua ɐŰŬɜ ɏɜŬ ɔŮɜɜŬɑɞ əŬɘ ˊɟɤŰɞˊɞɟɘŬəɧ ɓɐɛŬ 

ůŮ ɛɑŬ Ůˊɞɢɐ ˊɞɡ ŰŬ ɔɟŬűɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ ɐŰŬɜ ŬˊɚɎ ɓŬɟŮŰɎ. ɄŬɟɧɚɞ 

Űɞ ŭɘɢŬůɛɧ, ɖ ŮɛűɎɜɘůɐ Űɞɡ ɐŰŬɜ ɎɛŮůŬ ŬɜŬɔɜɤɟɑůɘɛɖ, ŬəɧɛŬ əŬɘ ˊɟɘɜ 

Űɖɜ ˊɟɩŰɖ ɏəŭɞůɐ Űɞɡ Mac OS X, Ɏɚɚɞɘ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ ɎɟɢɘůŬɜ ɜŬ 

ˊɟɞůˊŬɗɞɨɜ ɜŬ ŬɜŰɘɔɟɎɣɞɡɜ Űɖɜ ŮɛűɎɜɘůɖ Űɞɡ Aqua. 

 

 
ȺɘəɧɜŬ 3.3: ɇɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Mac OS ůŰɖɜ ɏəŭɞůɖ 9 

 

3.2.2 iOS SDK 

 

ɇɞ iOS SDK (Software Development Kit ) [18] ŭɘŬəɟɑɜŮŰŬɘ Ŭˊɧ Űɖɜ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ůŰɟɤɛɎŰɤɜ. ȺɑɜŬɘ ɢɤɟɘůɛɏɜɞ ůŮ ŰɏůůŮɟŬ ůŰɟɩɛŬŰŬ ŰŬ 

ɞˊɞɑŬ Ŭˊɧ Űɞ ɢŬɛɖɚɧŰŮɟɞ ɤɠ ˊɟɞɠ Űɞ ɡɣɖɚɧŰŮɟɞ ŮɑɜŬɘ: 

¶ Core OS 
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¶ Core Services 

¶ Media 

¶ Cocoa Touch 

Ƀɘ ɗŮɛŮɚɘɩŭŮɘɠ ɡˊɖɟŮůɑŮɠ ůŰɘɠ ɞˊɞɑŮɠ ɓŬůɑɕɞɜŰŬɘ ɧɚŮɠ ɞɘ ŮűŬɟɛɞɔɏɠ 

ˊŬɟɏɢɞɜŰŬɘ ůŰŬ ɢŬɛɖɚɧŰŮɟŬ ůŰɟɩɛŬŰŬ. ɆŰŬ ɡɣɖɚɧŰŮɟŬ ůŰɟɩɛŬŰŬ 

ˊŮɟɘɏɢɞɜŰŬɘ ɡˊɖɟŮůɑŮɠ əŬɘ ŰŮɢɜɞɚɞɔɑŮɠ ůɢŮŰɘəɏɠ ɛŮ ɔɟŬűɘəɎ əŬɘ ŭɘŮˊŬűɏɠ 

ɢɟɐůŰɖ. 

 
ȺɘəɧɜŬ 3.4: ɇŬ ůŰɟɩɛŬŰŬ Űɞɡ iOS SDK 

 

ŪŬ ŬɜŬˊŰɨɝɞɡɛŮ ˊŬɟŬəɎŰɤ ŮˊɘɔɟŬɛɛŬŰɘəɎ Űɞ əɎɗŮ ůŰɟɩɛŬ. 

Core OS 

ɆŰɞ ɢŬɛɖɚɧŰŮɟɞ ůŰɟɩɛŬ ɡˊɎɟɢŮɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɤɜ ɓŬůɘəɩɜ 

ŭɘŮˊŬűɩɜ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ ɧˊɤɠ ɞɘ ɞŭɖɔɞɑ (drivers) Űɤɜ 

ůɡůəŮɡɩɜ, Űɞ ůɨůŰɖɛŬ ŬɟɢŮɑɤɜ (file system) əŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ 

ˊɡɟɐɜŬ (kernel). ɇɞ ůŰɟɩɛŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ŰŬ ɜɐɛŬŰŬ (threads), Űɖ 

ŭɘəŰɨɤůɖ (networking), Űɖɜ Ůɘəɞɜɘəɐ ɛɜɐɛɖ (virtual memory) əŬɘ Űɖɜ 

ŮɜŭɞŭɘŮɟɔŬůɘŬəɐ ŮˊɘəɞɘɜɤɜɑŬ (interprocess communication). 

ȼ ɓɘɓɚɘɞɗɐəɖ LibSystem ŮɑɜŬɘ ɔɟŬɛɛɏɜɖ ůŰɖ ɔɚɩůůŬ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ C əŬɘ ˊŬɟɏɢŮɘ ůɡɜŬɟŰɐůŮɘɠ ɔɘŬ ˊɟɧůɓŬůɖ ůŮ ˊɞɚɚɎ 

ůŰɞɘɢŮɑŬ ɢŬɛɖɚɞɨ Ůˊɘˊɏŭɞɡ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɄŮɟɘɚŬɛɓɎɜŮɘ ˊɚɐɗɞɠ Ŭˊɧ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ, ɧˊɤɠ ˊɟɧůɓŬůɖ ůŰɞ ůɨůŰɖɛŬ ŬɟɢŮɑɤɜ, ɡˊɖɟŮůɑŮɠ 

ŭɘəŰɨɤůɖɠ Bonjour əŬɘ DNS, ŭɏůɛŮɡůɖ ɛɜɐɛɖɠ, ɛŬɗɖɛŬŰɘəɞɨɠ 

ɡˊɞɚɞɔɘůɛɞɨɠ, Űɞˊɘəɏɠ ɟɡɗɛɑůŮɘɠ əŬɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ŰɟɏɢɞɡůŬ 

ɔɚɩůůŬ. 
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Core Services 

ȺɑɜŬɘ Űɞ ůŰɟɩɛŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ɓɘɓɚɘɞɗɐəŮɠ əŬɘ ˊɚŬɑůɘŬ 

(framework) ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɞɘ ŮűŬɟɛɞɔɏɠ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ. 

ɇɞ ůɖɛŬɜŰɘəɧŰŮɟɞ framework ŮɑɜŬɘ Űɞ Core Foundation Űɞ ɞˊɞɑɞ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɘŮˊŬűɏɠ ůŮ ɔɚɩůůŬ C, ɞɘ ɞˊɞɑŮɠ ˊŬɟɏɢɞɡɜ ɗŮɛŮɚɘɩŭɖ 

ŭɘŬɢŮɑɟɘůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ ɡˊɖɟŮůɘɩɜ ɧˊɤɠ ŭɘŬɢŮɑɟɘůɖ ɖɛŮɟɞɛɖɜɑŬɠ əŬɘ 

ɩɟŬɠ, ŭɘŬɢŮɑɟɘůɖ ˊɟɞŰɘɛɐůŮɤɜ ɢɟɐůŰɖ əŬɘ ŭɘəŰɡŬəɐ ɟɞɐ.  

ɈˊɎɟɢŮɘ Ůˊɑůɖɠ Űɞ CFNetwork framework Ůˊɑůɖɠ ɔɟŬɛɛɏɜɞ ůŮ C, 

ŮɑɜŬɘ ɡɣɖɚɐɠ Ŭˊɧŭɞůɖɠ əŬɘ ˊŬɟɏɢŮɘ ɛɑŬ ůɡɚɚɞɔɐ ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɩɜ 

ŬűŬɘɟɏůŮɤɜ ɔɘŬ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ ŭɘəŰɡŬəɎ ˊɟɤŰɧəɞɚɚŬ. ɀˊɞɟɞɨɛŮ ɜŬ 

Űɞ ɢɟɖůɘɛɞˊɞɘɐůɞɡɛŮ ɔɘŬ ɜŬ əɎɜɞɡɛŮ ŬˊɚɞɨůŰŮɟɖ Űɖ ŭɘəŰɡŬəɐ 

ŮˊɘəɞɘɜɤɜɑŬ ɛɏůɤ FTP/ HTTP. 

ɇɞ Security framework ɛŬɠ ˊŬɟɏɢŮɘ Űɞɡɠ ɛɖɢŬɜɘůɛɞɨɠ ˊɟɞůŰŬůɑŬɠ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ ŮűŬɟɛɞɔɩɜ ɛŬɠ. Ⱥˊɑůɖɠ ˊŬɟɏɢŮɘ ŭɘŬɢŮɑɟɘůɖ 

ˊɘůŰɞˊɞɘɖŰɘəɩɜ ŬůűŬɚŮɑŬɠ əŬɘ ŭɖɛɞůɑɤɜ ɘŭɘɤŰɘəɩɜ əɚŮɘŭɘɩɜ. 

ȼ ŮɜůɤɛŬŰɤɛɏɜɖ ɓɘɓɚɘɞɗɐəɖ SQLite [19] ŮˊɘŰɟɏˊŮɘ ůŰɘɠ ŮűŬɟɛɞɔɏɠ 

Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ Űɖ ɢɟɐůɖ ŬɟɢŮɑɤɜ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ. ȼ 

ůɡɔəŮəɟɘɛɏɜɖ ɓɘɓɚɘɞɗɐəɖ Ůɜɩ ŮɑɜŬɘ ɔŮɜɘəɐɠ ɢɟɐůɖɠ Ůŭɩ ɏɢŮɘ 

ɓŮɚŰɘůŰɞˊɞɘɖɗŮɑ ɔɘŬ ŬˊɞɗɐəŮɡůɖ ŭŮŭɞɛɏɜɤɜ ůŮ űɞɟɖŰɏɠ ůɡůəŮɡɏɠ. 

 

Media 

ɆŮ ŬɡŰɧ Űɞ ůŰɟɩɛŬ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɞɘ ŰŮɢɜɞɚɞɔɑŮɠ ˊɞɚɡɛɏůɤɜ əŬɘ 

ɔɟŬűɘəɩɜ. ɄŮɟɘɚŬɛɓɎɜŮɘ ɡɣɖɚɞɨ Ůˊɘˊɏŭɞɡ framework ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ 

ˊɟɞɖɔɛɏɜŬ ɔɟŬűɘəɎ əŬɘ animations, ɧˊɤɠ əŬɘ ɢŬɛɖɚɞɨ Ůˊɘˊɏŭɞɡ 

ůɡɜŬɟŰɐůŮɘɠ ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ ɡɣɖɚɧŰŮɟɞ ɏɚŮɔɢɞ Űɤɜ ŮˊɘɗɡɛɖŰɩɜ 

ɚŮɘŰɞɡɟɔɘɩɜ. 

ũɘŬ ŰŬ ɔɟŬűɘəɎ ˊŬɟɏɢŮŰŬɘ ɖ ŰŮɢɜɞɚɞɔɑŬ Quartz ɖ ɞˊɞɑŬ ŭɑɜŮɘ 

ŭɡɜŬŰɧŰɖŰŮɠ ɕɤɔɟŬűɘəɐɠ ůŮ ŭɨɞ ŭɘŬůŰɎůŮɘɠ, ɔɟŬɛɛɩɜ əŬɘ ůɢɖɛɎŰɤɜ, 

ɛɞŰɑɓɤɜ əŬɘ Ůɘəɧɜɤɜ. Ⱥˊɑůɖɠ Űɞ Core Animation ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ 

API ˊɞɡ ɛŬɠ ŮˊɘŰɟɏˊŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ animation. ȼ ŰŮɢɜɞɚɞɔɑŬ OpenGL 

ES ɖ ɞˊɞɑŬ ŮɑɜŬɘ ɖ mobile Ůəŭɞɢɐ Űɖɠ OpenGL ɛŬɠ ˊŬɟɏɢŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ɔɘŬ animation ɛŮ ɔɟŬűɘəɎ Ůˊɘˊɏŭɞɡ 3D. 

ũɘŬ Űɞɜ ɐɢɞ ˊŬɟɏɢɞɜŰŬɘ ŰŬ Core Audio əŬɘ Audio Toolbox 

framework. ɇɞ Core Audio ɛŬɠ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɔɘŬ ŬɜŬˊŬɟŬɔɤɔɐ 

əŬɘ əŬŰŬɔɟŬűɐ ɟɞɩɜ ɐɢɞɡ, Ůɜɩ Űɞ Audio Toolbox ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ 
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Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ ŭɧɜɖůɖɠ ůŰɘɠ ůɡůəŮɡɏɠ ˊɞɡ Űɞ ɡˊɞůŰɖɟɑɕɞɡɜ. Ⱥˊɑůɖɠ 

ůŰɞ iOS ɡˊɞůŰɖɟɑɕŮŰŬɘ ɖ ɓɘɓɚɘɞɗɐəɖ OpenAL (Open Audio Library) ɔɘŬ 

Űɖɜ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ɐɢɞɡ Űɟɘɩɜ ŭɘŬůŰɎůŮɤɜ. 

 

Cocoa Touch 

ȾɎɗŮ ŮűŬɟɛɞɔɐ Űɞɡ iOS ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ ɡɣɖɚɧŰŮɟɞ ůŰɟɩɛŬ ɔɘŬ Űɖɜ 

ɓŬůɘəɐ ŭɘŮˊŬűɐ Űɞɡ ɢɟɐůŰɖ ɛŮ Űɖ ůɡůəŮɡɐ. ȷˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɞ UIKit  

framework Űɞ ɞˊɞɑɞ ɔɘŬ Űɖɜ ŭɘŮˊŬűɐ ɛŮ Űɞ ɢɟɐůŰɖ ˊŮɟɘɚŬɛɓɎɜŮɘ 

ˊŬɟɎɗɡɟŬ, ůŰɞɘɢŮɑŬ Ůɚɏɔɢɞɡ (controls), ŬˊɧɣŮɘɠ (views), ŭɘŬɢŮɑɟɘůɖ 

əŮɘɛɏɜɞɡ (text management) əɚˊ. 

Ⱥˊɑůɖɠ Űɞ Cocoa Touch ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ framework Addressbook 

əŬɘ Addressbook UI ɔɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ əŬɘ ˊɟɧůɓŬůɖ Űɤɜ ŮűŬɟɛɞɔɩɜ 

ůŰɞɜ ŰɖɚŮűɤɜɘəɧ əŬŰɎɚɞɔɞ Űɖɠ ůɡůəŮɡɐɠ. 

ɇɞ Core Location framework ˊɟɞůŭɘɞɟɑɕŮɘ Űɖɜ ɗɏůɖ Űɞɡ ɢɟɐůŰɖ 

ŮɜŰɞˊɑɕɞɜŰŬɠ Űɞ Űɟɏɢɞɜ ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ əŬɘ ˊɚɎŰɞɠ. ȷɡŰɧ ɔɑɜŮŰŬɘ ɛŮ 

Űɖɜ ɢɟɐůɖ Űɞɡ ɡɚɘəɞɨ ŮɜŰɞˊɘůɛɞɨ (GPS) Űɖɠ ůɡůəŮɡɐɠ ɐ ɛɏůɤ Űɞɡ 

ŭɘəŰɨɞɡ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ əŬɘ Űɞɡ ŭɘŬŭɘəŰɨɞɡ. 

 

3.2.3 Objective C 

 

ȼ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Objective C [20] ŮɑɜŬɘ ɖ əɨɟɘŬ ɔɚɩůůŬ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɖ Apple ɔɘŬ ŰŬ ɚŮɘŰɞɡɟɔɘəɎ 

ůɡůŰɐɛŬŰŬ  Mac OSX əŬɘ iOS. ȺɑɜŬɘ ŬɜŰɘəŮɘɛŮɜɞůŰɟŮűɐɠ ɔɚɩůůŬ 

(object oriented programming language) ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊɞɡ ůɖɛŬɑɜŮɘ 

ɧŰɘ ɡˊɞůŰɖɟɑɕŮɘ ŭɘŬűɞɟŮŰɘəɏɠ əɚɎůŮɘɠ, ŬɜŰɘəŮɑɛŮɜŬ, əɚɖɟɞɜɞɛɘəɧŰɖŰŬ, 

ŬűŬɘɟŮŰɘəɏɠ ŭɘŮˊŬűɏɠ (ˊɟɤŰɧəɞɚɚŬ) əŬɘ ɎɚɚŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɧˊɤɠ 

ɎɚɚŮɠ ŬɜŰɘəŮɘɛŮɜɞůŰɟŮűŮɑɠ ɔɚɩůůŮɠ. ȷˊɞŰŮɚŮɑ ɡˊŮɟůɨɜɞɚɞ Űɖɠ ANCI C, 

ɎɟŬ ɡˊɞůŰɖɟɑɕŮɘ ˊɚɐɟɤɠ Űɖɜ ůɨɜŰŬɝɖ Űɖɠ C ŭɖɚŬŭɐ Űɨˊɞɡɠ ɛŮŰŬɓɚɖŰɩɜ, 

ŭɞɛɏɠ ŮˊŬɜŬɚɐɣŮɘɠ ɧˊɤɠ Ůˊɑůɖɠ ɛŬɠ ŮˊɘŰɟɏˊŮɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɛŬɘ 

ɓɘɓɚɘɞɗɐəŮɠ ɔɟŬɛɛɏɜŮɠ ůŮ C. 

ɇɞ ˊŮɟɘɓɎɚɚɞɜ ɢɟɧɜɞɡ ŮəŰɏɚŮůɖɠ (runtime) Űɖɠ Objective C 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɑŬ ɓɘɓɚɘɞɗɐəɖ ŭɡɜŬɛɘəɐɠ ůɨɜŭŮůɖɠ ɛŮ ůɡɜŬɟŰɐůŮɘɠ Űɖɠ 

C. ȼ ɓŬůɘəɐ ɘŭɘɧŰɖŰŬ Űɞɡ runtime ŮɑɜŬɘ ɜŬ ɗɏůŮɘ ůŮ ɚŮɘŰɞɡɟɔɑŬ Űɞ 

ůɨůŰɖɛŬ ɛɖɜɡɛŬŰɞŭɞůɑŬɠ Űɖɠ Objective C. 

ɇɞ ůɨůŰɖɛŬ ɛɖɜɡɛŬŰɞŭɞůɑŬɠ (messaging system) ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

ɔɘŬ Űɖɜ ŬˊɞůŰɞɚɐ ɛɖɜɡɛɎŰɤɜ ůŰŬ ŬɜŰɘəŮɑɛŮɜŬ. Ⱥŭɩ ɏɢɞɡɛŮ Űɖɜ 



3.2 ɇɞ ɚɞɔɘůɛɘəɧ (software) 

[60] 

 

ŬˊŮɡɗŮɑŬɠ əɚɐůɖ Űɤɜ ɛŮɗɧŭɤɜ Ůɜɧɠ ŬɜŰɘəŮɘɛɏɜɞɡ ɧˊɤɠ ůŰɘɠ ɎɚɚŮɠ 

ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűŮɑɠ ɔɚɩůůŮɠ ɛŮ ɛɑŬ ɛɘəɟɐ ŭɘŬűɞɟɞˊɞɑɖůɖ. 

Ⱥˊɑůɖɠ ɖ ɔɚɩůůŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ ɛɜɐɛɖɠ 

ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ əŬŰŬɛɏŰɟɖůɖ ŬɜŬűɞɟɩɜ (reference counting) [21]. ɀŮ Űɞ 

ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ ɛɜɐɛɖɠ ɞ ˊɟɞɔɟŬɛɛŬŰɘůŰɐɠ ˊɟɏˊŮɘ ɜŬ ůŰɏɚɜŮɘ 

ɛɖɜɨɛŬŰŬ ŭɘŬŰɐɟɖůɖɠ (retain) əŬɘ ŬˊŮɚŮɡɗɏɟɤůɖɠ (release) ɔɘŬ ŰŬ 

ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ɏɢŮɘ ɗɏůŮɘ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ŬɜŬəŬŰŬɜɞɛɐ 

ɐ ɧɢɘ Űɖɠ ɛɜɐɛɖɠ. 

ɄɟɏˊŮɘ ɜŬ ˊŬɟŬŰɖɟɐůɞɡɛŮ ɧŰɘ ɧŰŬɜ ˊɟɞɔɟŬɛɛŬŰɑɕɞɡɛŮ ůŰɖɜ 

Objective C ɞɘ ˊɘɞ ˊɞɚɚɏɠ əɚɎůŮɘɠ ˊɞɡ ŭɖɚɩɜɞɡɛŮ ɝŮəɘɜɎɜŮ ɛŮ ŰŬ 

ɔɟɎɛɛŬŰŬ ñNSò ɧˊɤɠ NSString. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ɚɧɔɤ Űɞɡ Cocoa Touch 

framework ˊɞɡ ŬɟɢɘəɎ ŬɜŬˊŰɨɢɗɖəŮ ůŰɘɠ Ŭɟɢɏɠ Űɞɡ 1980 Ŭˊɧ Űɖɜ Next 

ɔɘŬ Űɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ NeXTStep [22] Ŭˊɧ Űɞ ɞˊɞɑɞ ˊɟɞɏɟɢŮŰŬɘ Űɞ 

Mac OS. ȰŰůɘ ˊɟɞɏəɡɣŬɜ ŰŬ ŬɟɢɘəɎ ñNSò. 

 

3.2.4 Xcode 

 

ɇɞ Xcode [23] ŮɑɜŬɘ ɏɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ 

ɚɞɔɘůɛɘəɞɨ ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɑŬ ůɞɡɑŰŬ ŮɟɔŬɚŮɑɤɜ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ 

ŮűŬɟɛɞɔɩɜ ůŰŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ Mac OS əŬɘ iOS. ȷɜŬˊŰɨɢɗɖəŮ 

Ŭˊɧ Űɖɜ Apple Űɞ 2003,  ɖ ́ɘɞ ˊɟɧůűŬŰɖ ɏəŭɞůɖ Űɞɡ ŮɑɜŬɘ ɖ 4.6 əŬɘ 

ˊŬɟɏɢŮŰŬɘ ŭɤɟŮɎɜ ɛɏůɤ Űɞɡ App Store. 

ɆŰɞ Xcode ɞɡůɘŬůŰɘəɎ ŬɜŬˊŰɨůůŮŰŬɘ ɞɚɧəɚɖɟɞɠ ɞ əɩŭɘəŬɠ Űɖɠ 

ŮűŬɟɛɞɔɐɠ ɛŬɠ. Ⱥŭɩ ŭɖɛɘɞɡɟɔɞɨɛŮ Űɘɠ əɚɎůŮɘɠ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ɛŬɠ, 

ŭɖɚɩɜɞɡɛŮ Űɘɠ ɛŮŰŬɓɚɖŰɏɠ, əŬɘ ɔŮɜɘəɧŰŮɟŬ ˊɟɞɔɟŬɛɛŬŰɑɕɞɡɛŮ ɧɚɖ Űɖɜ 

ůɡɛˊŮɟɘűɞɟɎ Űɖɠ ŮűŬɟɛɞɔɐɠ ɛŬɠ. 

ɄŬɟŬəɎŰɤ ɔɑɜŮŰŬɘ ɛɑŬ ůɡɜɞˊŰɘəɐ ˊŬɟɞɡůɑŬůɖ Űɤɜ ůɖɛŬɜŰɘəɧŰŮɟɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ [24] Űɤɜ ŮɟɔŬɚŮɑɤɜ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊɞɡ ɛŬɠ 

ˊɟɞůűɏɟŮɘ Űɞ Xcode: 

¶ Assistant Editor  (ȸɞɖɗɧɠ ůɡɜŰɎəŰɖ) 

ɇɞ əɞɡɛˊɑ Űɞɡ ȸɞɖɗɞɨ ůɡɜŰɎəŰɖ ˊɞɡ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɞ Xcode 

ɢɤɟɑɕŮɘ Űɞɜ ŮˊŮɝŮɟɔŬůŰɐ Űɞɡ əɩŭɘəŬ ůŰŬ ŭɨɞ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ 

ɏɜŬ ŭŮɡŰŮɟŮɨɞɜ ˊŬɟɎɗɡɟɞ ˊɞɡ ŮɛűŬɜɑɕŮɘ ŬɡŰɧɛŬŰŬ ŰŬ ŬɟɢŮɑŬ 

ˊɞɡ ŮɑɜŬɘ ˊɘɞ ɢɟɐůɘɛŬ ɔɘŬ ůŬɠ ɛŮ ɓɎůɖ Űɞɜ əɩŭɘəŬ ˊɞɡ ŮɑɜŬɘ 

ŮɜŮɟɔɧɠ ˊɟɞɠ ŮˊŮɝŮɟɔŬůɑŬ. 

¶ Source Editor (ɆɡɜŰɎəŰɖɠ əɩŭɘəŬ) 
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ȰɜŬɠ ŮˊŬɔɔŮɚɛŬŰɘəɧɠ ůɡɜŰɎəŰɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ 

ɡɚɞˊɞɑɖůɖ Űɞɡ ˊɖɔŬɑɞɡ əɩŭɘəŬ ɛŮ Űɖ ŭɡɜŬŰɧŰɖŰŬ 

ŮˊɘůɐɛŬɜůɖɠ ůɨɜŰŬɝɖɠ, əŬɗɩɠ əŬɘ ɛɖɜɡɛɎŰɤɜ ˊɟɞŮɘŭɞˊɞɑɖůɖɠ 

ɔɘŬ ŰŬ ɚɎɗɖ, Űɨˊɞɡ űɡůŬɚɑŭŬɠ (Bubble), əŬɗɩɠ əŬɘ Ɏɚɚɤɜ 

ɗŮɛŬŰɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ ɔɘŬ Űɞɜ əɩŭɘəŬ. 

 

¶ Static Analysis (ɆŰŬŰɘəɐ ŬɜɎɚɡůɖ) 

ɇɞ Xcode ɛŬɠ ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ŮɨɟŮůɖɠ ůűŬɚɛɎŰɤɜ ůŰɞɜ 

əɩŭɘəɎ ɛŬɠ ˊɟɘɜ Ŭəɧɛɖ ɝŮəɘɜɐůɞɡɛŮ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ Űɖɠ 

ŮűŬɟɛɞɔɐɠ ɛŬɠ. ȷɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖɜ ůŰŬŰɘəɐ ŬɜŬɚɡŰɐ 

ˊɞɡ ˊŬɟɏɢŮɘ, ɖ ɞˊɞɑŬ ŭɞəɘɛɎɕŮɘ ɢɘɚɘɎŭŮɠ ˊɘɗŬɜɏɠ ɔɟŬɛɛɏɠ 

əɩŭɘəŬ ɛɏůŬ ůŮ ɚɑɔŬ ŭŮɡŰŮɟɧɚŮˊŰŬ, ŬɜŬűɏɟɞɜŰŬɠ ˊɘɗŬɜɎ 

ůűɎɚɛŬŰŬ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ɏɢɞɡɜ ˊŬɟŬɛŮɑɜŮɘ əɟɡűɎ. 

  

¶ Ƚnterface Builder  (ũɟŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ ůɢŮŭɘŬůɛɞɨ) 

Ƀ interface builder ŮɑɜŬɘ ŮɜůɤɛŬŰɤɛɏɜɞ ˊɟɧɔɟŬɛɛŬ 

ůɢŮŭɘŬůɛɞɨ ɔɟŬűɘəɩɜ əŬɘ ŮɛűɎɜɘůɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ. ɀɏůɤ 

ŬɡŰɞɨ ɛˊɞɟɞɨɛŮ ɜŬ ŰɞˊɞɗŮŰɐůɞɡɛŮ əɞɡɛˊɘɎ, ŮŰɘəɏŰŮɠ, ŮɘəɧɜŮɠ 

əŬɘ ɔŮɜɘəɧŰŮɟŬ ɜŬ ŭɞɨɛŮ Űɖɜ ŮɛűɎɜɘůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ ɛŬɠ 

ɢɤɟɑɠ ɜŬ ɔɟɎɣɞɡɛŮ ɞɨŰŮ ɛɑŬ ɔɟŬɛɛɐ əɩŭɘəŬ. ɇɏɚɞɠ ɛˊɞɟɞɨɛŮ 

ɜŬ ůɡɜŭɏůɞɡɛŮ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ interface builder ɛŮ Űɘɠ 

ɛŮɗɧŭɞɡɠ ˊɞɡ ɏɢɞɡɛŮ ɔɟɎɣŮɘ ůŰɞɜ ůɡɜŰɎəŰɖ Űɞɡ XCode ɏŰůɘ 

ɩůŰŮ ɜŬ ŭɏɢɞɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɗŬ ˊɟɞɓɎɚɞɡɜ ůŰɖɜ ɞɗɧɜɖ. 

 

¶ iOS Simulator (ȺɝɞɛɞɘɤŰɐɠ iOS) 

ɀŮ Űɞ iOS SDK , Űɞ Xcode ɛˊɞɟŮɑ ɜŬ ɢŰɑůŮɘ, ɜŬ ŮɔəŬŰŬůŰɐůŮɘ 

əŬɘ ɜŬ ŰɟɏɝŮɘ Űɖɜ ŮűŬɟɛɞɔɐ ɛŬɠ ɢɎɟɖ Űɞɡ ŮɜůɤɛŬŰɤɛɏɜɞɡ 

ŮɝɞɛɞɘɤŰɐ ɔɘŬ Űɞ iOS. ȷɡŰɧɠ ɛŬɠ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ 

ˊɟɞůɞɛɞɑɤůɖɠ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ɛŬɠ ɛŮ Űɖɜ 

ɢɟɐůɖ Ůɘəɞɜɘəɞɨ ŰɖɚŮűɩɜɞɡ iPhone.  
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ȺɘəɧɜŬ 3.5: ȼ ɞɗɧɜɖ ŭɖɛɘɞɡɟɔɑŬɠ Ůɜɧɠ ɜɏɞɡ project Űɞɡ Xcode 

 

3.2.5 Wireframing  (Balsamiq Mockups) 

 

ɇɞ Wireframing [25] ŮɑɜŬɘ ɏɜŬ ˊɞɚɨ ůɖɛŬɜŰɘəɧ ɓɐɛŬ ůŰɞ ůɢŮŭɘŬůɛɧ 

əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ ɛɑŬɠ ŮűŬɟɛɞɔɐɠ. ȺɑɜŬɘ ɏɜŬ ɢŬɛɖɚɞɨ Ůˊɘˊɏŭɞɡ 

ůɢŮŭɘɎɔɟŬɛɛŬ (ˊɟɞůɢɏŭɘɞ, ůəŮɚŮŰɧɠ, blueprint) Űɖɠ ůɢŮŭɑŬůɖɠ ɛŬɠ 

(design), Űɞ ɞˊɞɑɞ ɓɞɖɗɎŮɘ Űɧůɞ ŮɛɎɠ ɧůɞ əŬɘ Űɞɡɠ ˊŮɚɎŰŮɠ ɛŬɠ, ůŰɖɜ 

ŬˊŮɘəɧɜɘůɖ Űɖɠ ŭɞɛɐɠ ŬɚɚɎ əŬɘ Űɖɠ Ŭɑůɗɖůɖɠ ˊɞɡ ŬűɐɜŮɘ ɞ ůɢŮŭɘŬůɛɧɠ 

ɛŬɠ. ɆŰŬ wireframes ŬɜŬˊŬɟɎɔɞɡɛŮ ŰŬ ůŰɞɘɢŮɑŬ ɧɚɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ůŰɘɠ 

ˊɟŬɔɛŬŰɘəɏɠ Űɞɡɠ ŭɘŬůŰɎůŮɘɠ əŬɘ ɛŮɔɏɗɖ, ŬɚɚɎ ˊŬɟɧɚŬ ŬɡŰɎ ŭŮɜ ˊŮɟɘɏɢŮɘ 

ɔɟŬűɘůŰɘəɎ ůŰɞɘɢŮɑŬ, ŬˊɚɎ Űɖ ɗɏůɖ ˊɞɡ ɗŬ ˊɎɟɞɡɜ ůŰɞɜ ŰŮɚɘəɧ 

ůɢŮŭɘŬůɛɧ ˊɎɜɤ ůŰɖɜ ɞɗɧɜɖ. ɀɏůŬ Ŭˊɧ Űɞ wireframe ɛˊɞɟɞɨɛŮ ɜŬ 

əɎɜɞɡɛŮ ŭɞɛɘəɏɠ ŬɚɚŬɔɏɠ, ŬɚɚŬɔɏɠ ůŮ əɞɡɛˊɘɎ, əŮɑɛŮɜŬ, ŰɑŰɚɞɡɠ əŬɘ 

ůŰɞɘɢŮɑŬ Űɖɠ ŮűŬɟɛɞɔɐɠ, ůŮ ˊɞɚɨ ɛɘəɟɧ ɢɟɧɜɞ əŬɘ ɏŰůɘ ɛˊɞɟɞɨɛŮ ɜŬ 

ŮˊɘŰɨɢɞɡɛŮ ŮɡəɞɚɧŰŮɟŬ ɛɑŬ ˊɘɞ ɝŮəɎɗŬɟɖ ŮɘəɧɜŬ Űɖɠ ŮűŬɟɛɞɔɐɠ ɛŬɠ. 

ɀŮŰŬɝɨ ůɢŮŭɘŬůŰɩɜ ŬəɞɚɞɡɗɞɨɜŰŬɘ ŭɘŬűɞɟŮŰɘəɏɠ ŰŬəŰɘəɏɠ əŬŰɎ Űɖ 

ŭɘŬŭɘəŬůɑŬ Űɞɡ ůɢŮŭɘŬůɛɞɨ, ɤůŰɧůɞ ɞ ɓɏɚŰɘůŰɞɠ əŬɘ ˊŬɟŬɔɤɔɘəɧŰŮɟɞɠ 

ˊɘɗŬɜɧŰŬŰŬ Űɟɧˊɞɠ ŬəɞɚɞɡɗŮɑ ůŰɞ ˊŬɟŬəɎŰɤ ɔɟɎűɖɛŬ. 
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ȺɘəɧɜŬ 3.6: ȸɏɚŰɘůŰɞɠ Űɟɧˊɞɠ ůɢŮŭɘŬůɛɞɨ ɛɑŬɠ ŮűŬɟɛɞɔɐɠ 

 

ɀŮŰɎ Űɖɜ ůɨɚɚɖɣɖ ɛɑŬɠ ɘŭɏŬɠ, ůɢŮŭɘɎɕŮŰŬɘ ɏɜŬ ˊɟɧɢŮɘɟɞ ůəɑŰůɞ ůŮ 

ɢŬɟŰɑ əŬɘ Ŭűɞɨ ŰŮɚŮɘɞˊɞɘɖɗŮɑ ˊŮɟɜɎɛŮ ůŮ wireframe. Ⱥŭɩ ɡˊɎɟɢŮɘ ɧɚɞ Űɞ 

ˊŮɟɘɗɩɟɘɞ ɔɘŬ ŬɚɚŬɔɏɠ, ŭɘɞɟɗɩůŮɘɠ əŬɘ ˊɟɞůɗɐəŮɠ. ȷűɞɨ əɚŮɑůɞɡɛŮ əŬɘ 

ůɡɛűɤɜɐůɞɡɛŮ ůŰɞ wireframe, ŰɧŰŮ ɏɟɢŮŰŬɘ ɖ ůŮɘɟɎ Űɞɡ mockup, ˊɞɡ 

ɞɡůɘŬůŰɘəɎ ŮɑɜŬɘ Űɞ ñɜŰɨůɘɛɞò Űɞɡ wireframe ɛŮ ɔɟŬűɘəɎ, ɢɟɩɛŬŰŬ, 

ŮɘəɞɜɑŭɘŬ əŬɘ ɞŰɘŭɐˊɞŰŮ Ɏɚɚɞ ůɡɜɞŭŮɨŮɘ Űɞ ůɢɏŭɘɞ Űɖɠ ŮűŬɟɛɞɔɐɠ ɛŬɠ. 

ɇɏɚɞɠ Űɞ mockup ˊŮɟɜɎŮɘ ůŮ ŮˊɑˊŮŭɞ development. ȺɑɜŬɘ ˊɞɚɨ 

ůɡɜɖɗɘůɛɏɜɞ ɔɘŬ ɞɟɘůɛɏɜɞɡɠ ůɢŮŭɘŬůŰɏɠ ɜŬ ˊŬɟŬɚŮɑˊɞɡɜ ŰŮɚŮɑɤɠ əɎˊɞɘɞ 

ɐ əɎˊɞɘŬ Ŭˊɧ ŰŬ ŮɜŭɘɎɛŮůŬ ˊŬɟŬˊɎɜɤ ɓɐɛŬŰŬ. 

ɆŰɞ ˊŬɟŬˊɎɜɤ ŭɘɎɔɟŬɛɛŬ, ɛŮŰɎ Űɖɜ ɘŭɏŬ Ŭəɞɚɞɡɗɞɨɜ ŰŬ ɓɐɛŬŰŬ 

ůɢŮŭɘŬůɛɞɨ ɛɏɢɟɘ Űɖɜ ˊŮɟŬɘŰɏɟɤ ŬɜɎˊŰɡɝɖ (development) Űɖɠ 

ŮűŬɟɛɞɔɐɠ. ŪŬ ŬɜŬˊŰɨɝɞɡɛŮ ɚɑɔɞ ŬɜŬɚɡŰɘəɧŰŮɟŬ Űɑ ŮɑɜŬɘ əɎɗŮ ɓɐɛŬ əŬɘ 

ˊɩɠ ɛŬɠ ɓɞɖɗɎŮɘ ůŰɖ ɓɏɚŰɘůŰɖ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ ůɢŮŭɑɤɜ (design) ɛŬɠ: 

Sketch (ɆəɑŰůɞ) 

ɇɞ ůəɑŰůɞ ɔɑɜŮŰŬɘ ůɡɜɐɗɤɠ ɛŮ ɢŬɟŰɑ əŬɘ ɛɞɚɨɓɘ ɐ ɛŮ əɎˊɞɘɞ tabler 

əŬɘ ɛŬɠ ɓɞɖɗɎ ɜŬ ɓɟɞɨɛŮ ɔɟɐɔɞɟŬ əŬɘ ŮɨəɞɚŬ Űɖ ɓɎůɖ Űɞɡ ůɢŮŭɑɞɡ ɛŬɠ. 

ɀŬɠ ɓɞɖɗɎ Ůˊɑůɖɠ ɜŬ ŮˊɘəɞɘɜɤɜɐůɞɡɛŮ Űɞɜ Ŭɟɢɘəɧ ůɢŮŭɘŬůɛɧ Űɖɠ 

ŮűŬɟɛɞɔɐɠ əŬɘ Űɖ ŭɞɛɐ Űɖɠ. ȷəɧɛŬ ůŰɞ ůəɑŰůɞ ɛˊɞɟɞɨɛŮ ŮɨəɞɚŬ ɜŬ 

ŮˊŮɝŮɟɔŬůŰɞɨɛŮ Űɞ ůɢɏŭɘɞ ɛŬɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɔɧɛŬ. 

Wireframe (ɆəŮɚŮŰɧɠ) 

ɇɞ wireframe, ˊɞɡ ŬəɞɚɞɡɗŮɑ, ŮɑɜŬɘ ɞɡůɘŬůŰɘəɎ Űɞ ñɜŰɨůɘɛɞò Űɤɜ 

ůəɑŰůɤɜ ɛŮ ˊɘɞ əŬɗŬɟɎ ůŰɞɘɢŮɑŬ, ɔɟŬɛɛɏɠ ŬəɧɛŬ əŬɘ ɢɟɩɛŬŰŬ. ɇɞ 

wireframe ˊŮɟɘɏɢŮɘ Űɖɜ Ŭɚɖɗɘɜɐ ŭɘɎůŰŬůɖ Űɤɜ ˊɟŬɔɛɎŰɤɜ, ɛŮ ůɤůŰɏɠ 

ŬˊɞůŰɎůŮɘɠ, əŬɘ ůɤůŰɎ ɛŮɔɏɗɖ ůŰŬ ŭɘɎűɞɟŬ ůŰɞɘɢŮɑŬ. ɀɏůŬ Ŭˊɧ Űɞ 

wireframe ɛˊɞɟɞɨɛŮ ɜŬ ŭɞɨɛŮ ɝŮəɎɗŬɟŬ Űɖɜ ŭɞɛɐ Űɖɠ ŮűŬɟɛɞɔɐɠ, əŬɘ 

ˊɚɏɞɜ ɞɘ ɧˊɞɘŮɠ ŬɚɚŬɔɏɠ ɢɟŮɘŬůŰɞɨɜ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ɔɑɜɞɡɜ ˊɞɚɨ 

ɔɟɐɔɞɟŬ. 

Mockup (ɇo ˊɟŬɔɛŬŰɘəɧ ůɢɏŭɘɞ) 

ɇɏɚɞɠ Űɞ mockup ŮɑɜŬɘ Űɞ ˊɟŬɔɛŬŰɘəɧ look and feel Űɖɠ ŮűŬɟɛɞɔɐɠ. 

ɉɟɩɛŬŰŬ, ɔɟŬɛɛŬŰɞůŮɘɟɏɠ, ůŰɞɘɢŮɑŬ, ŮɘəɞɜɑŭɘŬ əŬɘ ɧŰɘ Ɏɚɚɞ ůɡɜɞŭŮɨŮɘ Űɞ 

ůɢɏŭɘɞ ɏɟɢɞɜŰŬɘ əŬɘ ŭɏɜɞɡɜ ɛŮ Űɞɜ ůəŮɚŮŰɧ Űɖɠ ŮűŬɟɛɞɔɐɠ.  
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ɈˊɎɟɢɞɡɜ ˊɞɚɚɎ ŭɘŬűɞɟŮŰɘəɎ ŭɤɟŮɎɜ əŬɘ Ůˊɑ ˊɚɖɟɤɛɐ 

ˊɟɞɔɟɎɛɛŬŰŬ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ wireframing. ȺˊɘɚɏɢɗɖəŮ Űɞ Balsamiq 

Mockups [26] ɔɘŬŰɑ ŭɑɜŮɘ Űɖɜ Ŭɑůɗɖůɖ Űɖɠ ɕɤɔɟŬűɘəɐɠ ůŮ ɢŬɟŰɑ ůŰɞɜ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɐ, ŬɚɚɎ ŮˊŮɘŭɐ ŮɑɜŬɘ ɣɖűɘŬəɧ ɛˊɞɟɞɨɛŮ ŮɨəɞɚŬ ɜŬ 

ůɓɐůɞɡɛŮ əŬɘ ɜŬ ŬɜŬŭɘŬŰɎɝɞɡɛŮ ŰŬ ůŰɞɘɢŮɑŬ ˊɎɜɤ ůŰɞ ůəɑŰůɞ ɛŬɠ. ȺɑɜŬɘ 

ɏɜŬ ˊɞɚɨ ŮɨɢɟɖůŰɞ ˊɟɧɔɟŬɛɛŬ ˊɞɡ ůŮ ŮˊŬɔɔŮɚɛŬŰɘəɧ ŮˊɑˊŮŭɞ ŭɑɜŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ůŮ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ əŬɘ ůŮ ˊŮɚɎŰŮɠ Űɞɡɠ ɜŬ əŬŰŬɚɐɝɞɡɜ ůŮ 

ɏɜŬ ˊɟɞůɢɏŭɘɞ Űɖɠ ŮűŬɟɛɞɔɐɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. ɇɏɚɞɠ ɛˊɞɟɞɨɛŮ ɜŬ 

ůɡɜŰɎɝɞɡɛŮ ɛɑŬ ˊɚɐɟɖ ŮɘəɧɜŬ Űɖɠ ŮűŬɟɛɞɔɐɠ ɛŬɠ ˊɟɘɜ Űɖɜ ɏɜŬɟɝɖ 

ɔɟŬűɐɠ əɩŭɘəŬ. 

 
ȺɘəɧɜŬ 3.7: ɇɞ ɚɞɔɧŰɡˊɞ Űɞɡ ɚɞɔɘůɛɘəɞɨ Balsamiq Mockups 

 

3.2.6 SQLite 

 

 
ȺɘəɧɜŬ 3.8: ɇɞ ůɐɛŬ Űɖɠ SQlite 

 

ȼ ɓɘɓɚɘɞɗɐəɖ SQLite [19] ɛŬɠ ˊɟɞůűɏɟŮɘ ŭɘɎűɞɟŬ ŮɟɔŬɚŮɑŬ 

ŬɜɞɘɢŰɞɨ əɩŭɘəŬ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ŮɟɤŰɖɛɎŰɤɜ ůŮ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ. 

ɆŮ ŬɜŰɑɗŮůɖ ɛŮ ɎɚɚŬ ůɡůŰɐɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ,  ɖ 

SQLite ŭŮɜ ŬˊɞŰŮɚŮɑ ɝŮɢɤɟɘůŰɐ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ɔɑɜŮŰŬɘ ˊɟɞůɓɎůɘɛɖ Ŭˊɧ 

ɛɑŬ ŮűŬɟɛɞɔɐ-ˊŮɚɎŰɖ (client), ŬɚɚɎ ŬɜŬˊɧůˊŬůŰɞ ŰɛɐɛŬ Űɖɠ. 

ȼ SQLite ůɡɛűɤɜŮɑ ɛŮ Űɞ ˊɟɧŰɡˊɞ ACID ( Atomicity , Consistency , 

Isolation , Durability) [27], ˊɞɡ ůŰɖɜ ŮˊɘůŰɐɛɖ Űɖɠ ˊɚɖɟɞűɞɟɘəɐɠ ŮɑɜŬɘ 
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ɏɜŬ ůɨɜɞɚɞ ɘŭɘɞŰɐŰɤɜ ˊɞɡ ŮɔɔɡɩɜŰŬɘ ɧŰɘ ɞɘ ůɡɜŬɚɚŬɔɏɠ Űɖɠ ɓɎůɖɠ 

ŭŮŭɞɛɏɜɤɜ ŮˊŮɝŮɟɔɎɕɞɜŰŬɘ ɛŮ ŬɝɘɞˊɘůŰɑŬ. ɆŰɞ ˊɚŬɑůɘɞ Űɤɜ ɓɎůŮɤɜ 

ŭŮŭɞɛɏɜɤɜ, ɛɑŬ ŮɜɘŬɑŬ ɚɞɔɘəɐ ɚŮɘŰɞɡɟɔɑŬ ůɢŮŰɘəɎ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ 

ɞɜɞɛɎɕŮŰŬɘ ɛɑŬ ůɡɜŬɚɚŬɔɐ. 

ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ɎɚɚŮɠ ɓɘɓɚɘɞɗɐəŮɠ SQL , ɖ SQLite 

ŭŮɜ ɏɢŮɘ ɝŮɢɤɟɘůŰɧ ŭɘŬəɞɛɘůŰɐ (server). ȹɘŬɓɎɕŮɘ əŬɘ ɔɟɎűŮɘ ŬˊŮɡɗŮɑŬɠ 

ůŮ ůɡɜɖɗɘůɛɏɜŬ ŬɟɢŮɑŬ ůŰɞ ŭɑůəɞ . ɀɑŬ ˊɚɐɟɖɠ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ SQL ɛŮ 

ˊɞɚɚɞɨɠ ˊɑɜŬəŮɠ ,ŭŮɑəŰŮɠ (triggers) əŬɘ ŭŮŭɞɛɏɜŬ, ˊŮɟɘɏɢŮŰŬɘ ůŮ ɏɜŬ 

ŮɜɘŬɑɞ ɛɘəɟɧ ŬɟɢŮɑɞ ůŰɞ ŭɑůəɞ ɛŮɔɏɗɞɡɠ ɛŮɟɘəɩɜ kilobyte. ɈˊɞůŰɖɟɑɕŮɘ 

Űɖɜ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ɞŭɖɔɘɩɜ SQL əŬɘ ɔŮɜɘəɧŰŮɟŬ ŭŮ ɢɟŮɘɎɕŮŰŬɘ 

ŮɔəŬŰɎůŰŬůɖ ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ ɛˊɞɟɞɨɛŮ ɜŬ Űɖɜ ɢɟɖůɘɛɞˊɞɘɐůɞɡɛŮ ůŮ 

ɞˊɞɘɞŭɐˊɞŰŮ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ. ȼ ɓɘɓɚɘɞɗɐəɖ ɏəŬɜŮ Űɖɜ ŮɛűɎɜɘůɖ 

Űɖɠ Űɞ 2000 əŬɘ ůɐɛŮɟŬ ŮɑɜŬɘ ˊɚɏɞɜ ˊɞɚɨ ŭɘŬŭɞɛɏɜɖ əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

Ŭˊɧ ŭɖɛɞűɘɚŮɑɠ ŮűŬɟɛɞɔɏɠ ɧˊɤɠ ɞɘ ˊŮɟɘɖɔɖŰɏɠ Mozilla Firefox əŬɘ 

Google Chrome. 

ȺˊɘɚɏɢɗɖəŮ ŭɘɧŰɘ əɟɑɗɖəŮ ɞ əŬɚɨŰŮɟɞɠ Űɟɧˊɞɠ ŬˊɞɗɐəŮɡůɖɠ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ Űɖɠ ŮűŬɟɛɞɔɐɠ ɛŬɠ, ŬˊɞűŮɨɔɞɜŰŬɠ Űɖɜ ɢɟɐůɖ ŬɟɢŮɑɤɜ XML . 

ȰɜŬ Ŭəɧɛɖ ɗŮŰɘəɧ ůŰɞɘɢŮɑɞ ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɖɠ ŮɑɜŬɘ Űɞ ɧŰɘ ŭŮ ɢɟŮɘɎɕŮŰŬɘ 

ɜŬ ŬɜɖůɡɢɞɨɛŮ ɔɘŬ Űɖɜ ˊɚŬŰűɧɟɛŬ ŬɜɎˊŰɡɝɖɠ Űɖɠ ɓɎůɖɠ ɛŬɠ, əŬɗɩɠ 

ɛˊɞɟɞɨɛŮ ŮɨəɞɚŬ ɜŬ Űɖ ɛŮŰŬűɏɟɞɡɛŮ ŬɜɎɛŮůŬ ůŰŬ ŭɘɎűɞɟŬ ɚŮɘŰɞɡɟɔɘəɎ. 

ɇɏɚɞɠ, ɡˊɎɟɢŮɘ ɛɑŬ ŬɜŰɑůŰɟɞűɖ ůɢɏůɖ ɛŮŰŬɝɨ Űɖɠ ɢɟɐůɖɠ Űɖɠ ɛɜɐɛɖɠ 

əŬɘ Űɖɠ ŰŬɢɨŰɖŰŬɠ. ũŮɜɘəɎ, ɧůɞ ˊŮɟɘůůɧŰŮɟɖ ɛɜɐɛɖ ŭɩůɞɡɛŮ ůŰɖɜ  

SQLite Űɧůɞ ɔɟɖɔɞɟɧŰŮɟŬ ŰɟɏɢŮɘ. ɄŬɟ 'ɧɚŬ ŬɡŰɎ, ɞɘ ŮˊɘŭɧůŮɘɠ Űɖɠ ŮɑɜŬɘ 

ůɡɜɐɗɤɠ ŬɟəŮŰɎ əŬɚɏɠ, Ŭəɧɛɖ əŬɘ ůŮ ˊŮɟɘɓɎɚɚɞɜŰŬ ɢŬɛɖɚɐɠ ɛɜɐɛɖɠ. 

ȿɧɔɤ Űɞɡ ɛŮɔɏɗɞɡɠ ˊɞɡ əŬŰŬɚŬɛɓɎɜŮɘ, ɖ ɢɟɐůɖ Űɖɠ ŮɑɜŬɘ ɘŭŬɜɘəɐ ɔɘŬ 

ůɡůəŮɡɏɠ ɧˊɞɡ ɖ ɛɜɐɛɖ əŬɘ ɖ ŮˊŮɝŮɟɔŬůŰɘəɐ ɘůɢɨɠ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜŮɠ, 

ɧˊɤɠ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ, ŰŬɛˊɚɏŰŮɠ əŬɘ ůɡůəŮɡɏɠ ŬɜŬˊŬɟŬɔɤɔɐɠ 

ɛɞɡůɘəɐɠ (MP3 Player). 
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ȾȺūȷȿȷȽɃ 4
ɞ 

ɆɢŮŭɑŬůɖ əŬɘ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɐɠ 
 

ɆŰɞ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ ɏɔɘɜŮ ɖ ˊŬɟɞɡůɑŬůɖ Űɞɡ ɡɚɘəɞɨ əŬɘ Űɞɡ 

ɚɞɔɘůɛɘəɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ. ȷɜŰɘəŮɑɛŮɜɞ Űɞɡ əŮűŬɚŬɑɞɡ ŬɡŰɞɨ 

ŮɑɜŬɘ ɖ ˊŬɟɞɡůɑŬůɖ Űɖɠ ůɢŮŭɑŬůɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ əŬɘ ɖ ɢɟɐůɖ Űɤɜ 

ˊɟɞɖɔɞɨɛŮɜɤɜ ŰŮɢɜɞɚɞɔɘɩɜ ɤɠ ˊɟɞɠ ŬɡŰɐ. 

 

4.1 ȼ ˊɟɞůɏɔɔɘůɖ Űɞɡ ɗɏɛŬŰɞɠ ɤɠ ˊɟɞɔɟŬɛɛŬŰɘůŰɐɠ 
 

ũɘŬ ɜŬ ŮəɛŮŰŬɚɚŮɡŰɞɨɛŮ ůŰɞ ɏˊŬəɟɞ ŰŬ ŮɟɔŬɚŮɑŬ ˊɞɡ ɛŬɠ ŭɑɜɞɜŰŬɘ 

ˊɟɏˊŮɘ ŬɟɢɘəɎ ɜŬ ɝŮəŬɗŬɟɑůɞɡɛŮ Űɞɜ Űɨˊɞ Űɖɠ ŮűŬɟɛɞɔɐɠ. ȼ ŭɘəɐ ɛŬɠ 

ŮűŬɟɛɞɔɐ ŮɜŰɎůůŮŰŬɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ Űɤɜ ɣɡɢŬɔɤɔɘəɩɜ ŮűŬɟɛɞɔɩɜ - 

ˊŬɘɢɜɘŭɘɩɜ ɛŮ ůŰɧɢɞ Űɖ ŭɞəɘɛɐ Űɤɜ ɔɜɩůŮɤɜ Űɤɜ ɢɟɖůŰɩɜ. 

ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ɛɘŬɠ ŮˊɘŰɡɢɖɛɏɜɖɠ ŮűŬɟɛɞɔɐɠ ůŰɞ iOS ɗŬ ˊɟɏˊŮɘ 

ɜŬ ɔɜɤɟɑɕɞɡɛŮ ůɡɔəŮəɟɘɛɏɜŬ ɗɏɛŬŰŬ. ȷɡŰɎ Ŭűɞɟɞɨɜ Űɖ ůɢŮŭɑŬůɖ, Űɖ 

ůɤůŰɐ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɛɜɐɛɖɠ, Űɖɜ ŬɜŰŬˊɧəɟɘůɖ, Űɖɜ əŬŰŬɜɎɚɤůɖ 

ŮɜɏɟɔŮɘŬɠ əŬɘ Űɏɚɞɠ Űɖɜ ŬůűɎɚŮɘŬ ŰŬ ɞˊɞɑŬ ɗŬ ŬɜŬˊŰɨɝɞɡɛŮ ˊŬɟŬəɎŰɤ 

ůɡɜɞˊŰɘəɎ. 

 

4.1.2 ȼ ůɢŮŭɑŬůɖ (design) 

 

Ƀɘ ŬˊɞűɎůŮɘɠ ˊɞɡ ˊŬɑɟɜɞɡɛŮ ɔɘŬ Űɖ ůɢŮŭɑŬůɖ ɏɢɞɡɜ ɛŮɔɎɚɞ 

ŬɜŰɑəŰɡˊɞ ůŰɖɜ Ŭˊɧŭɞůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ ɛŬɠ. ȾŬŰɎ Űɖ ůɢŮŭɑŬůɖ Űɖɠ 

ɓɏɚŰɘůŰɖɠ ˊŬɟɞɡůɑŬůɖɠ ɛɘŬɠ ˊɚɖɟɞűɞɟɑŬɠ ůŰɖɜ ɞɗɧɜɖ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ɚɎɓɞɡɛŮ ɡˊɧɣɖ Űɖɜ ˊŮɟɘɞɟɘůɛɏɜɖ ɏəŰŬůɖ ɞɗɧɜɖɠ ˊɞɡ ɏɢɞɡɛŮ ŭɘŬɗɏůɘɛɖ. 

ɆŰɧɢɞɠ ɛŬɠ ŮɑɜŬɘ ɜŬ əŬŰŬůəŮɡɎůɞɡɛŮ ɛɘŬ Ŭˊɚɐ əŬɘ əŬɚɎ ɞɟɔŬɜɤɛɏɜɖ 

ŭɘŮˊŬűɐ ɢɟɐůŰɖ. ȹɘŬŰɖɟɩɜŰŬɠ Ŭˊɚɐ Űɖ ŭɘŮˊŬűɐ ɢɟɐůŰɖ ˊŮŰɡɢŬɑɜɞɡɛŮ 

ɛɘŬ ŮɚŬűɟɘɎ əŬɘ ŮɡɢɎɟɘůŰɖ ůŰɖ ɢɟɐůɖ ŮűŬɟɛɞɔɐ. 

 

 



4.1 ȼ ˊɟɞůɏɔɔɘůɖ Űɞɡ ɗɏɛŬŰɞɠ ɤɠ ˊɟɞɔɟŬɛɛŬŰɘůŰɐɠ 
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4.1.3 ȼ ŭɘŬɢŮɑɟɘůɖ ɛɜɐɛɖɠ 

 

ȼ Ůɘəɞɜɘəɐ ɛɜɐɛɖ (swap) Űɖɠ iOS ůɡůəŮɡɐɠ ˊŮɟɘɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖ 

űɡůɘəɐ ɛɜɐɛɖ. ɆɡɔəŮəɟɘɛɏɜŬ ŭŮɜ ɡˊɎɟɢŮɘ ŬɟɢŮɑɞ swap. ɃˊɧŰŮ ɧŰŬɜ 

ŮɝŬɜŰɚŮɑŰŬɘ ɧɚɖ ɖ ŭɘŬɗɏůɘɛɖ ɛɜɐɛɖ, ɖ ůɡůəŮɡɐ ŮˊŬɜŮəəɘɜŮɑ Űɖ 

ɚŮɘŰɞɡɟɔɑŬ Űɖɠ. ũɘŬ ɜŬ ɛɖɜ ɞŭɖɔɖɗɞɨɛŮ ˊɞŰɏ ůŮ ŰɏŰɞɘŬ ˊŮɟɑˊŰɤůɖ Űɞ ɑŭɘɞ 

Űɞ xCode ɛŬɠ ˊŬɟɏɢŮɘ əɎˊɞɘŮɠ ɚŮɘŰɞɡɟɔɑŮɠ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ ˊɞɡ 

ɛŮɘɩɜɞɡɜ ůɖɛŬɜŰɘəɎ Űɖɜ ɢɟɐůɖ Űɖɠ űɡůɘəɐɠ ɛɜɐɛɖɠ. 

ɆŰɧɢɞɠ ɛŬɠ ŮɑɜŬɘ ɜŬ ɛɖɜ ɏɢɞɡɛŮ ŭɘŬɟɟɞɏɠ ɛɜɐɛɖɠ, ɜŬ 

ŬˊŮɚŮɡɗŮɟɩɜɞɡɛŮ Űɞɡɠ ˊɧɟɞɡɠ Űɞ ůɡɜŰɞɛɧŰŮɟɞ ŭɡɜŬŰɧ ɛŮŰɎ Űɖɜ 

ɞɚɞəɚɐɟɤůɖ ɢɟɐůɖɠ əŬɘ Űɏɚɞɠ ɜŬ ŮˊɘɓɎɚɚɞɡɛŮ ɧɟɘŬ ůŰɘɠ ˊɟɞɓɞɚɏɠ. ȷɡŰɧ 

ůɖɛŬɑɜŮɘ ɧŰɘ ůŮ ɏɜŬ əɡɚɘɧɛŮɜɞ ɛŮɜɞɨ ˊɟɏˊŮɘ ɜŬ ŮɛűŬɜɑɕɞɜŰŬɘ ɛɧɜɞ ŰŬ 

ŬˊŬɟŬɑŰɖŰŬ ůŰɞɘɢŮɑŬ ɢɤɟɑɠ əŮɜɏɠ ɔɟŬɛɛɏɠ. 

 

4.1.4 ȷɜŰŬˊɧəɟɘůɖ 

 

ũɘŬ Űɖɜ ůɤůŰɐ ɚŮɘŰɞɡɟɔɑŬ ɖ ŮűŬɟɛɞɔɐ ɗŬ ˊɟɏˊŮɘ ɜŬ ɝŮəɘɜɎ ɔɟɐɔɞɟŬ 

əŬɘ ɜŬ ˊŬɟɏɢŮɘ ɎɟɘůŰɖ Ŭˊɧəɟɘůɖ ůŰɞ ɢɟɐůŰɖ. ɆŬɜ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ 

ŬˊɞűŬůɑɕɞɡɛŮ ˊɞɘɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ˊɟɞɓɎɚɚɞɜŰŬɘ ɔɟɐɔɞɟŬ 

əŬɘ ɞɟɑɕɞɡɛŮ ɜŬ űɞɟŰɩɜɞɜŰŬɘ ɛɧɜɞ ŬɡŰɏɠ. Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ŭŮɜ 

ɢɟŮɘɎɕɞɜŰŬɘ űɟɞɜŰɑɕɞɡɛŮ ɜŬ űɞɟŰɩɜɞɜŰŬɘ ɛŮŰɏˊŮɘŰŬ. ȼ ŮűŬɟɛɞɔɐ ɛŬɠ 

ŮɛűŬɜɑɕŮɘ Űɞ əɡɟɑɤɠ ɛŮɜɞɨ ůŰɞ ɢɟɐůŰɖ ůŮ ɢɟɧɜɞ ɚɘɔɧŰŮɟɞ Űɤɜ 0.2 

ŭŮɡŰŮɟɞɚɏˊŰɤɜ. 

ɇɏɚɞɠ ɖ ŮűŬɟɛɞɔɐ ɛŬɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ɛˊɞɟŮɑ ɜŬ ŰŮɟɛŬŰɑůŮɘ ɐ ɜŬ 

ŭɘŬəɧɣŮɘ ɞˊɞɘŬŭɐˊɞŰŮ ůŰɘɔɛɐ ɢɤɟɑɠ ɜŬ ɢɎɜɞɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ. 

ūɟɞɜŰɑɕɞɡɛŮ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ ɢɟɐůŰɖɠ ŭŮɢŰŮɑ ŰɖɚŮűɩɜɖɛŬ ɖ 

ŮűŬɟɛɞɔɐ ɜŬ ŭɘŬəɧɣŮɘ çˊŬɔɩɜŮɘè, ɢɤɟɑɠ ɜŬ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ŬˊɞɗɖəŮɨůŮɘ 

ɛŮɔɎɚɞ ɧɔəɞ ŭŮŭɞɛɏɜɤɜ. 

 

4.1.5 ȾŬŰŬɜɎɚɤůɖ ŮɜɏɟɔŮɘŬɠ 

 

ȼ ɓŮɚŰɑɤůɖ əŬŰŬɜɎɚɤůɖɠ ŮɜɏɟɔŮɘŬɠ Űɖɠ ůɡůəŮɡɐɠ ŮɝŬɟŰɎŰŬɘ 

ůɡɜɐɗɤɠ Ŭˊɧ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɖ ŮűŬɟɛɞɔɐ ɛŬɠ. ɆŰɖɜ 

ˊŮɟɑˊŰɤůɖ ůɢŮŭɑŬůɖɠ ɛɘŬɠ ŮűŬɟɛɞɔɐɠ ŭɘəŰɨɞɡ (internet) ɐ ɢɟɐůɖɠ 

ŮɨɟŮůɖɠ ŰɞˊɞɗŮůɑŬɠ ˊɟɏˊŮɘ ɜŬ ŭɖɚɩůɞɡɛŮ ɛɘŬ Ŭɜɞɢɐ ɤɠ ˊɟɞɠ Űɖ 



4.2 ȼ ůɡɔɔɟŬűɐ ůŰɖɜ ˊɟɎɝɖ 
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ůɡɢɜɧŰɖŰŬ ˊɞɡ ɗɏɚɞɡɛŮ ɜŬ ɚŬɛɓɎɜɞɡɛŮ Űɖɜ Ůɜɖɛɏɟɤůɖ Űɖɠ ɡˊɖɟŮůɑŬɠ. 

ɄŮɟɘůŰŬůɘŬəɐ ŬɜŬɜɏɤůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůɖɛŬɑɜŮɘ əŬɘ ɛŮɔŬɚɨŰŮɟɖ 

ŭɘɎɟəŮɘŬ Űɖɠ ɛˊŬŰŬɟɑŬɠ. 

 

4.1.6 ȷůűɎɚŮɘŬ 

 

ũɘŬ ɜŬ ˊɟɞůŰŬŰɏɣɞɡɛŮ Űɖɜ ɑŭɘŬ Űɖɜ ŮűŬɟɛɞɔɐ, əŬŰŬűŮɨɔɞɡɛŮ ůŮ 

ˊɟŬəŰɘəɏɠ ůɡɔɔɟŬűɐɠ ŬůűŬɚɞɨɠ əɩŭɘəŬ ɛŮ Űɖ ɢɟɐůɖ ˊɘůŰɞˊɞɘɖŰɘəɩɜ 

ŬůűŬɚŮɑŬɠ, ɡˊɖɟŮůɘɩɜ ŮɛˊɘůŰŮɡŰɘəɧŰɖŰŬɠ ɐ ɡˊɖɟŮůɘɩɜ ůɨɜŰŬɝɖɠ 

əɟɡˊŰɞɔɟŬűɘəɩɜ ɛɖɜɡɛɎŰɤɜ. Ⱥˊɑůɖɠ ɖ Apple ɏɢŮɘ ɢɟɖůɘɛɞˊɞɘɐůŮɘ 

ˊɞɚɚŬˊɚɎ ŮˊɑˊŮŭŬ ŬůűɎɚŮɘŬɠ ůŰɞ iOS.  ȰɜŬ Ŭˊɧ ŰŬ ɛɏŰɟŬ ŬůűŬɚŮɑŬɠ 

ŮɑɜŬɘ Űɞ  sandbox. ɇɞ Sandboxing ˊŮɟɘɞɟɑɕŮɘ ɧɚŮɠ Űɘɠ ŮűŬɟɛɞɔɏɠ əŬɘ Űɘɠ 

əɎɜŮɘ ɜŬ ɏɢɞɡɜ Űɞ ŭɘəɧ Űɞɡɠ ɢɩɟɞ ůŰɞ ůɨůŰɖɛŬ. ɃˊɞɘŬŭɐˊɞŰŮ ŮűŬɟɛɞɔɐ 

 ŮɑɜŬɘ ˊɞɚɨ ˊŮɟɘɞɟɘůɛɏɜɖ ɔɘŬ Űɞ ˊɩɠ ɛˊɞɟŮɑ ɜŬ ŬɚɚɖɚŮˊɘŭɟɎ ɛŮ ɎɚɚŮɠ 

ŮűŬɟɛɞɔɏɠ əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡɠ. 
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ȷűɞɨ ɝŮəŬɗŬɟɑůŬɛŮ ŬɟɢɘəɎ Űɖ ˊɟɏˊŮɘ ɜŬ ˊɟɞůɏɝɞɡɛŮ ɔɘŬ Űɖɜ 

ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ŮűŬɟɛɞɔɐɠ ˊɟɏˊŮɘ ɜŬ ɝŮəɘɜɐůɞɡɛŮ əŬɘ ɜŬ əɎɜɞɡɛŮ Űɖ 

ůəɏɣɖ ɛŬɠ ˊɟɎɝɖ. 

ȷɟɢɘəɎ ɔɘŬ ɜŬ ŭɩůɞɡɛŮ ŮɘəɧɜŬ ůŰɖɜ ɘŭɏŬ ɛŬɠ ˊɟɏˊŮɘ ɜŬ 

ŭɖɛɘɞɡɟɔɐůɞɡɛŮ ɏɜŬ ůəɑŰůɞ ůŰɞ ɢŬɟŰɑ ůɢŮŰɘəɎ ɛŮ Űɞ ˊɩɠ űŬɜŰŬɕɧɛŬůŰŮ 

Űɖ ŭɘŮˊŬűɐ. ȷɡŰɐ ɖ ŭɘŬŭɘəŬůɑŬ ŮɑɜŬɘ ˊɞɚɨ ůɖɛŬɜŰɘəɐ ɔɘŬŰɑ ɛŬɠ ɓɞɖɗɎ ɜŬ 

əŬŰŬɚɐɝɞɡɛŮ ůŰɞ ŮˊɘɗɡɛɖŰɧ ŬˊɞŰɏɚŮůɛŬ ɛŮ ɚɘɔɧŰŮɟɞ əɧˊɞ. Ⱥˊɑůɖɠ 

ůɢŮŭɘɎɕɞɜŰŬɠ ůŰɞ ɢŬɟŰɑ, ŮɑɜŬɘ Ůɨəɞɚɞ ɜŬ ŭŮɑɝɞɡɛŮ Űɘɠ ɘŭɏŮɠ ɛŬɠ ůŮ Ɏɚɚɞɡɠ 

ɩůŰŮ ɜŬ ŭŮɢŰɞɨɛŮ ˊŬɟŬŰɖɟɐůŮɘɠ əŬɘ ůɢɧɚɘŬ ɔɘŬ ŬɡŰɏɠ. ȰˊŮɘŰŬ, Űɞ ŰŮɚɘəɧ 

ŬˊɞŰɏɚŮůɛŬ ɛˊɞɟŮɑ ɜŬ ŭɘŬűɏɟŮɘ ŰŮɚŮɑɤɠ Ŭˊɧ Űɞ Ŭɟɢɘəɧ ůəɑŰůɞ. 

ɄŬɟŬəɎŰɤ űŬɑɜŮŰŬɘ ɖ Ŭɟɢɘəɐ ůɢŮŭɑŬůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ 

ŮɟɤŰɞŬˊŬɜŰɐůŮɤɜ ůŮ ɢŬɟŰɑ ɖ ɞˊɞɑŬ əŬɘ ŬəɞɚɞɡɗɐɗɖəŮ ɛŮ əɎˊɞɘŮɠ ɛɘəɟɏɠ 

ŬɚɚŬɔɏɠ. 
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ȺɘəɧɜŬ 4.1: ȼ ɞɗɧɜɖ (view) ɡˊɞŭɞɢɐɠ Űɖɠ ŮűŬɟɛɞɔɐɠ 

ɆŰɖɜ ˊŬɟŬˊɎɜɤ ŮɘəɧɜŬ ŰɞˊɞɗŮŰɞɨɛŮ ůŰɞ ɢŬɟŰɑ Űɖ ůəɏɣɖ ɛŬɠ ɔɘŬ Űɞ 

ɛŮɜɞɨ Ůˊɘɚɞɔɩɜ ˊɞɡ ɗŬ ˊɟɞɓɎɚɚŮŰŬɘ ůŰɞ ɢɟɐůŰɖ ɧŰŬɜ ɖ ŮűŬɟɛɞɔɐ 

ɝŮəɘɜɎ. ɈˊɎɟɢɞɡɜ ŰɟɑŬ əɞɡɛˊɘɎ ɔɘŬ Űɘɠ Ůˊɘɚɞɔɏɠ ɢɟɐůɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ, 

ɛɑŬ ɔɘŬ Űɞ single player, ɛɑŬ ɔɘŬ Űɞ host game əŬɘ ɛɑŬ ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ join 

game. 

ɄŬɟŬəɎŰɤ ɏɢɞɡɛŮ Űɖɜ ɧɣɖ Űɖɠ ɞɗɧɜɖɠ Űɞɡ ŭɘŬəɞɛɘůŰɐ ˊɞɡ ɗŬ 

űɘɚɞɝŮɜŮɑ Űɞ ŭɘəŰɡŬəɧ ˊŬɘɢɜɑŭɘ. ȰɢɞɡɛŮ Űɖɜ ŮŰɘəɏŰŬ Űɖɠ ɞɗɧɜɖɠ ůŰɞ 

ŮˊɎɜɤ ɛɏɟɞɠ əŬɘ Ŭəɞɚɞɡɗɞɨɜ, ɏɜŬ ˊɚŬɑůɘɞ ɔɘŬ Űɖɜ ˊɟɞůɗɐəɖ Űɞɡ 

ɞɜɧɛŬŰɞɠ ŭɘŬəɞɛɘůŰɐ Ůɜɩ ůŰɞ əɎŰɤ ɛɏɟɞɠ ɏɢɞɡɛŮ ɏɜŬ əɡɚɘɧɛŮɜɞ ˊɑɜŬəŬ 

ɞ ɞˊɞɑɞɠ ɗŬ ˊɟɞɓɎɚŮɘ ŰŬ ɞɜɧɛŬŰŬ Űɤɜ ɡˊɞɚɞɑˊɤɜ ˊŬɘəŰɩɜ ˊɞɡ 

ůɡɜŭɏɞɜŰŬɘ ůŰɞ ˊŬɘɢɜɑŭɘ. ɆŰɖɜ Ůˊɘɚɞɔɐ Űɞɡ ˊŮɚɎŰɖ ɏɢɞɡɛŮ Ŭəɟɘɓɩɠ Űɖɜ 

ɑŭɘŬ ɞɗɧɜɖ ɖ ɞˊɞɑŬ ɚŮɘŰɞɡɟɔŮɑ ŬɜɎůŰɟɞűŬ. 

 
ȺɘəɧɜŬ 4.2: ȼ ɞɗɧɜɖ (view) Űɞɡ ŭɘŬəɞɛɘůŰɐ 




























































































































