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ABSTRACT 
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1.   ʆɹ ɱɿʍʄɹɵɳʆɳ ɱɹɮ ʆɶɿ JAVA 

 

1.1  ɹˋˍˇˊʾʰ 

 

ɶ ɹ ˄˖ˋˍˈˍʶˊʹ ʴ˂˗ˋˋʰ ʰ˄ˍʽˁʶʽ˃ʶ˄ˇˋˍˊʰ˒ˇˏˌ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ ʶʾ˄ʰʽ ʹ Java,  ˋ˔ʶʵʽʱˋˍʹˁʶ ˍˇ мффм 

ʰˉˈ ˍʹ˄ ʶˍʰʽˊʶʾʰ ̄ ˂ʹˊˇ˒ˇˊʽˁʺˌ SunMicrosystems. ɶ ʶˍʰʽˊʾʰ Sun ̫ ˕ʰ˔˄ʶ ˃ʽʰ ʴ˂˗ˋˋʰ- ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˄ʰ 

ʰ˄ʰˉˍˏˋˋʶʽ ˂ˇʴʽˋ˃ʽˁˈ ɹ ʽʰ˃̔ ˁˊˈ-ˋˎˋˁʶˎʷˌ όʷ˅ˎˉ˄ʶˌ ˇʽˁʽʰˁʷˌ ˋˎˋˁʶˎʷˌ ʷ˖ˌ ˉˇ˂ˏˉ˂ˇˁʰ ˋˎˋˍʺ˃ʰˍʰ 

ˉʰˊʰʴ˖ʴʺˌ ʴˊʰ˒ʽˁ˗˄ύΦ ɾʶˍʱ ʰˉˈ ˉʶʽˊʱ˃ʰˍʰʰˉˇʵʶʾ˔ʻʹˁʶ ˈˍʽ ˇʽ ˎˉʱˊ˔ˇˎˋʶˌ ʴ˂˗ˋˋʶˌ (C, C++) ʵʶ˄ 

˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˁʰ˂ˏ˕ˇˎ˄ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎˌ ʰˎˍʷˌΦ ʁJamesGoslingΣ ˇ ˇˉˇʾˇˌ ʵʹ˃ʽˇˏˊʴʹˋʶ ˍˇ˄ ˉˊ˗ˍˇ 

compiler ˍʹˌJavaΣˉʶʽˊʰ˃ʰˍʽʸˈˍʰ˄ ˉʱ˄˖ ˋˍʽˌ ʺʵʹ ˎˉʱˊ˔ˇˎˋʶˌ ʴ˂˗ˋˋʶˌ όC++) ˁʰ̔ ʶʾ˔ʶ ˉʰˊˇˎˋʽʱˋʶʽ ˁʰˍʱ 

ˁʰʽˊˇˏˌ ˁʱˉˇʽʶˌ ʲʶ˂ˍʽ˗ˋʶʽˌ ʰˎˍ˗˄ (C++++). ʆʶ˂ʽˁʱ ˃ʶˍʱ ʰˉˈ ˂ʾʴˇ ˁʰʽˊˈ ʲˊʷʻʹˁʶ ʹ ˁʰˍʱ˂˂ʹ˂ʹ ʷˁʵˇˋʹ 

˃ʽʰˌ ʰˉˈ ˍʽˌ ˎˉʱˊ˔ˇˎˋʶˌ ʴ˂˗ˋˋʶΣ̩ ʹ ˇˉˇʾʰ ˇ˄ˇ˃ʱˋˍʹˁʶ OakΦ ʆˇ ˈ˄ˇ˃ʱ ˍʹˌ ˍˇ ˉʺˊʶ ʰˉˈ ˍˇ ˇ˃˗˄ˎ˃ˇ 

ʵʷ˄ʵˊˇ όʲʶ˂ʰ˄ʽʵʽʱύ ˍˇ ˇˉˇʾˇ ˇ Gosling ʶʾ˔ʶ ʷ˅˖ ʰˉˈ ˍˇ ʴˊʰ˒ʶʾˇ ˍˇˎ ˁʰʽ ʷʲ˂ʶˉʶ ˁʱʻʶ ˃ʷˊʰΦʅˏ˄ˍˇ˃ʰΣ 

ʰ˄ʰˁʰ˂ˏ˒ʻʹˁʶ ˈˍʽ ˍˇ ˈ˄ˇ˃ʰ Oak ̋ ˍʰ˄ ˁʰˍˇ˔ˎˊ˖˃ʷ˄ˇ ˇˉˈˍʶ ʰˉˇ˒ʰˋʾˋˍʹˁʶ ˈˍʽ ˍˇ ˈ˄ˇ˃ʰ ˍʹˌ 

ˁʰʽ˄ˇˏˊʴʽʰˌ ʴ˂˗ˋˋʰˌ ʻʰ ʶʾ˄ʰʽ Java. ɶ ʁˉʾˋʹ˃ʹ ʶ˃˒ʱ˄ʽˋʹ ˍʹˌ Java h ˂˂ʱ ˁʰʽ ˍˇˎ HotJava όˉ˂ˇʹʴˈˌ ˃ʶ 

ˎˉˇˋˍʺˊʽ˅ʹ Javaύ ˋˍˇ˄ ˍˇ˃ʷʰ ˍʹˌ ˉ˂ʹˊˇ˒ˇˊʽˁʺˌ ʷʴʽ˄ʶ ˍˇ мффр ̍ ˍʰ˄ ʹ Sun ̱ ʹ˄ ʰ˄ʰˁˇʾ˄˖ˋʶ ˋˍˇ 

ˋˎ˄ʷʵˊʽˇ SunWorld 1995.ʅˍʽˌ мо ɿˇʶ˃ʲˊʾˇˎ ˍˇˎ нллсΣ˃ʶˍʱ ʰˉˈ ˉˇ˂˂ʷˌ ˃ˇˊ˒ʷˌ ˉˇˎ ˉʺˊʶ ʹ JavaΣʷʴʽ˄ʶ 

ˉ˂ʷˇ˄ ˃ʽʰ ʴ˂˗ˋˋʰ h ˄ˇʽ˔ˍˇˏ ˁ˗ʵʽˁʰ (GPLύ ˈˋˇ˄ ʰ˒ˇˊʱ ˍˇ ˃ʶˍʰʴ˂˖ˍˍʽˋˍʺ όjavacύ ˁʰʽ ˍˇ ˉʰˁʷˍˇ 

ʰ˄ʱˉˍˎ˅ʹˌ όJDK, JavaDevelopmentKit).ʆˇ нлмл ʹ ʶˍʰʽˊʾʰ ˂ˇʴʽˋ˃ʽˁˇˏ OracleCorporation ʰ˄ʰˁˇʾ˄˖ˋʶ ˈˍʽ 

ʺˊʻʶ ˋʶ ˋˎ˃˒˖˄ʾʰ ʴʽʰ ˍʹ˄ ʶ˅ʰʴˇˊʱ ˍʹˌ SunMicrosystemsΣ ʱˊʰ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ ʹ Javaɦ ˂˂ʰ˅ʶ ˔ʷˊʽʰ ˁʰʽ 

ʰ˄ʺˁʶʽ ˍ˗ˊʰ ˉʽʰ ˋˍ́˄ Oracle. 

  

https://el.wikipedia.org/wiki/%CE%93%CE%BB%CF%8E%CF%83%CF%83%CE%B1_%CF%80%CF%81%CE%BF%CE%B3%CF%81%CE%B1%CE%BC%CE%BC%CE%B1%CF%84%CE%B9%CF%83%CE%BC%CE%BF%CF%8D
https://el.wikipedia.org/wiki/%CE%A0%CE%BB%CE%B7%CF%81%CE%BF%CF%86%CE%BF%CF%81%CE%B9%CE%BA%CE%AE
https://el.wikipedia.org/wiki/%CE%91%CE%BD%CE%BF%CE%B9%CF%87%CF%84%CF%8C_%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CE%BC%CE%B9%CE%BA%CF%8C
https://el.wikipedia.org/wiki/GPL
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1.2  ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ɶ ʴ˂˗ˋˋʰ Java ̟ ˌ ɹ˂ ˗ˋˋʰ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ ̝ ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈΥ 

× ȷˊɚɧŰɖŰŬ 

ʅˍˈ˔ˇˌ ˍʹˌ ˇ˃ʱʵʰˌ ˍʹˌ Sun ̄ ˇˎ ʰ˄ʷˉˍˎ˅ʶ ˍʹ˄ JavaΣ ʺˍʰ˄ ˃ʽʰ ʴ˂˗ˋˋʰ ʰˉ˂ʺ ˋˍʹ˄ ˔ˊʺˋʹΣ ˉˇˎ ʵʶ˄ 

ʰˉʰʽˍʶʾ ʽʵʽʰʾˍʶˊʹ ʴ˄˗ˋʹΦ ʅˍʹ˄ ˇˎˋʾʰΣ ʹ Java ʶʾ˄ʰʽ ˃ʽʰ ˃ʶʴʱ˂ʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ C++ ˃ ʶ ˋˁˇˉˈ ˄ʰ ʴʾ˄ʶˍʰʽ 

ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ ˉʶˊʽˋˋˈˍʶˊˇ ˁʰˍʰ˄ˇʹˍʺΦ ɶ ˃ʶʴʰ˂ˏˍʶˊʹ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ Java ˁʰʽ C/C++ ʁ ʾ˄ʰʽ ˍˇ 

ʴʶʴˇ˄ˈˌ ˈˍʽ ʹ Java ʷ˔ʶʽ ʷ˄ʰ ˃ˇ˄ˍʷ˂ˇ ʵʶʽˁˍ˗˄ ˉˇˎ ʶ˅ʰ˒ʰ˄ʾʸʶʽ ˍʹ˄ ˉʽʻʰ˄ˈˍʹˍʰ ˍʹˌ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹˌ 

ˍʹˌ ˃˄ʺ˃ʹˌ ˁʰʽ ˍʹ˄ ˁʰˍʰˋˍˊˇ˒ʺ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄Φ ɶ ʵʽʶˊʴʰˋʾʰ ʰˎˍʺ ˇ˄ˇ˃ʱˋˍʹˁʶ h ˎˍˈ˃ʰˍʹ ˋˎ˂˂ˇʴʺ ˍ˖˄ 

Ϧˋˁˇˎˉʽʵʽ˗˄Ϧ (automaticgarbagecollection)Σ ʵʹ˂ʰʵʺ ʶ˂ʶˎʻʷˊ˖ˋʹ ˍ˃ʹ˃ʱˍ˖˄ ˃˄ʺ˃ʹˌ ʰˉˈ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ 

ʵʶ ˔ˊʶʽʱʸˇ˄ˍʰʽ ˁʰʽ ʵʶ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʱ˂˂ˇΣ ɻ ʽʶˎˁˇ˂ˏ˄ˇ˄ˍʰˌ ʷˍˋʽ ˍˇ˄ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈ ˋʶ JavaΦɾʶ 

ˍʹ˄  ʵʽʶˊʴʰˋʾʰ ʰˎˍʺΣ ˃ʶʴʱ˂ˇ ˃ʷˊˇˌ ʰˉˈ ˍʹ˄ ʵˇˎ˂ʶʽʱ ˍ˖˄ ˉˊˇʴˊʰ˃˃ʰˍʽˋˍ˗˄ ʰˎˍˇ˃ʰˍˇˉˇʽʶʾˍʰʽ ˁʰʽ 

˃ʶʽ˗˄ˇ˄ˍʰʽ ˍʰ bugs. ɮˎˍˈ ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ˋʹ˃ʰ˄ˍʽˁˈ ʴʽʰˍʾ ʶʾ˄ʰʽ ˁˇʽ˄ʱ ˍʰ ˋ˒ʱ˂˃ʰˍʰ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˉˇˎ 

ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋʶ ˂ʰ˄ʻʰˋ˃ʷ˄ˇ ˔ʶʽˊʽˋ˃ˈ ˍʹˌ ˃ ˄ʺ˃ʹˌΦ ɮˁˈ˃ʹ ʷ˄ʰ ˉ˂ʶˇ˄ʷˁˍʹ˃ʰ ˍʹˌ Java ʁ ʾ˄ʰʽ ˍˇ ˃ʷʴʶʻˇˌ ˍ˖˄ 

ʰˉʰˊʰʾˍʹˍ˖˄ ʶˊʴʰ˂ʶʾ˖˄Φ ʁ Javainterpreter ˁ ʰʽ ˇʽ ʲʰˋʽˁʷˌ ʲʽʲ˂ʽˇʻʺˁʶˌ ʶʾ˄ʰʽ ˃ʽˁˊʷˌ ˁʰʽ ˇ ˁ˗ʵʽˁʱˌ ˍʹˌ 

Java ʶʾ˄ʰʽ ˍˈˋˇ ˉʶˊʽˇˊʽˋ˃ʷ˄ˇˌ ˋʶ ˃ʷʴʶʻˇˌ ˉˇˎ ˃ˉˇˊʶʾ ʱ˄ʶˍʰ ˄ʰ ˍˊʷ˅ʶʽ ˋʶ ˇˉˇʽʰʵʺˉˇˍʶ ˃ʽˁˊʺ ˃ʹ˔ʰ˄ʺ 

ˁʰʽ ˄ʰ ˁʰˍʷʲʶʽ ʰˉˈ ˍˇ ʵʾˁˍˎˇΦ 

× ȷɜŰɘəŮɘɛŮɜɞůŰɟɏűŮɘŬ 

ɰʰˋʽˁˈ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˃ʽʰˌ ʰ˄ˍʽˁʶʽ˃ʶ˄ˇˋˍˊʰ˒ˇˏˌ ʴ˂˗ˋˋʰˌ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏΣ ʶʾ˄ʰʽ ˈˍʽ ʹ ˍʶ˔˄ʽˁʺ 

ˋ˔ʶʵʽʰˋ˃ˇˏ ʶ˄ˈˌ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˋˎʴˁʶ˄ˍˊ˗˄ʶˍʰʽ ˋʶ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ ɴ˄ʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ʶʾ˄ʰʽ ˇ ˋˎ˄ʵˎʰˋ˃ˈˌ 

ʵʶʵˇ˃ʷ˄˖˄Σ ʵʽʰʵʽˁʰˋʽ˗˄ ˁʰʽ ˂ʶʽˍˇˎˊʴʽ˗˄ ˃ʶ ʲʰˋʽˁʺ ʽʵʽˈˍʹˍʰ ˍʹ˄ ʰˉˈˁˊˎ˕ʹ ˍˇˎ ˋˎ˄ʵˎʰˋ˃ˇˏ ʰˎˍˇˏΦ 

ʆʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ʵʶ˄ ʶʾ˄ʰʽ ʰ˄ʶ˅ʱˊˍʹˍʰ ˃ʶˍʰ˅ˏ ˍˇˎˌΣ ʰ˂˂ʱ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ˋ˔ʷˋʹ ʰ˂˂ʹ˂ʶ˅ʱˊˍʹˋʹˌ ˃ʶ ˍʰ 

ˎˉˈ˂ˇʽˉʰΦ ɳˉʽˉ˂ʷˇ˄Σ ˎˉʱˊ˔ʶʽ ʹ ʷ˄˄ˇʽʰ ˍʹˌ ˁ˂ʹˊˇ˄ˇ˃ʽˁˈˍʹˍʰˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Σ ʵʹ˂ʰʵʺ ʷ˄ʰ 

ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˃ˉˇˊʶʾ ˄ʰ ˁ˂ʹˊˇ˄ˇ˃ʺˋʶʽ ʽʵʽˈˍʹˍʶˌ h ˉˈ ʱ˂˂ʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ 
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ʁʽ ʴ˂˗ˋˋʶˌ ʰ˄ˍʽˁʶʽ˃ʶ˄ˇˋˍˊʰ˒ʺ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ ʶʾ˄ʰʽ ʴ˂˗ˋˋʶˌ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎΦ ɳʾ˄ʰʽ 

ʰ˒ʰʽˊʶˍʽˁʷˌΣ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌΣ ʴˊʺʴˇˊʶˌ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˋʹ˃ʰ˄ˍʽˁ˗˄ ˁʰ̔ 

ˉˇ˂ˏˉ˂ˇˁ˖˄  ʁ ˒ʰˊ˃ˇʴ˗˄. 

× ȷůűɎɚŮɘŬ 

ɶ Java ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ʴʽʰ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋʶ ʰ˄ˇʽˁˍʱΣ ʵʽˁˍˎ˖˃ʷ˄ʰ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰΦ ɱʽϥ ʰˎˍˈ ˍˇ 

˂ˈʴˇ, ̄ ʰˊʷ˔ʶʽ ˃ʶʴʱ˂ʹ ʰˋ˒ʱ˂ʶʽʰ. ɶ ˁˊˎˉˍˇʴˊʰ˒ʾʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ʰˋ˒ʱ˂ʶʽʰ ʰˎˍʺ˄ ʶʾ˄ʰʽ ʹ 

ʰˋˏ˃˃ʶˍˊʹΦ ʇˉʱˊ˔ʶʽ ˃ʶʴʱ˂ʹ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˍˇˎ ˍˊˈˉˇˎ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍʹˌ ˃˄ʺ˃ʹˌ ˁʰʽ ˍʹˌ ˉʰˊʶ˔ˈ˃ʶ˄ʹˌ 

ʰˋ˒ʱ˂ʶʽʰˌΦ ʁˉˇʽʰʵʺˉˇˍʶ ʰ˂˂ʰʴʺ ˋˍʹ˄ ˋʹ˃ʰˋʽˇ˂ˇʴʾʰ ˍ˖˄ ʵʶʽˁˍ˗˄ ˍʹˌ ˃˄ʺ˃ʹˌ ˁʱ˄ʶʽ ʰʵˏ˄ʰˍʹ ˍʹ˄ ˃ʹ 

ʷʴˁˎˊʹ ˉˊˈˋʲʰˋʹ ˋˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍʹˌ ˃˄ʺ˃ʹˌ ʺ ˍʹˌ ˉˊˈˋʲʰˋʹˌ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Φ ɾʶ 

ʰˎˍˈ˄ ˍˇ˄ ˍˊˈˉˇ ʁ ˅ʰ˂ʶʾ˒ˇ˄ˍʰʽ ̌ ʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ʽˇʾΦ 

× AɜŮɝŬɟŰɖůɑŬ Űɞɡ ɚŮɘŰɞɡɟɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ  

ɴ˄ʰ ʰˁˈ˃ʹ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍʹˌ Java ʷ˄ʰ˄ˍʽ ˍ˖˄ ˉʶˊʽˋˋˈˍʶˊ˖˄ ʱ˂˂˖˄ ʴ˂˖ˋˋ˗˄ ʶʾ˄ʰʽ ʹ ʰ˄ʶ˅ʰˊˍʹˋʾʰ 

ˍˇˎ ˂ ʶʽˍˇˎˊʴʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˁ ʰʽ ˉ˂ʰˍ˒ˈˊ˃ʰˌΦ ʆʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉˇˎ ʶʾ˄ʰʽ ʴˊʰ˃˃ʷ˄ʰ ˋʶ Java ̱ ˊʷ˔ˇˎ˄ʶ 

ʰˁˊʽʲ˗ˌ ˍˇ ʾʵʽˇ ˋʶ Windows, Linux, Unix ˁ ʰʽ Macintosh ̝ ˖ˊʾˌ ˄ʰ ˅ʰ˄ʰʴʾ˄ʶʽ ˃ʶˍʰʴ˂˗ˍˍʽˋʹ όcompilingύ ʺ 

˄ʰ ʰ˂˂ʱ˅ʶʽ ˇ ̄ ʹʴʰʾˇˌ ˁ˗ʵʽˁʰˌ ɹ ʽʰ ˁʱʻʶ ʷ˄ʰ ʰˉˈ ˍʰ ˂ʶʽˍˇˎˊʴʽˁʱ ˋˎˋˍʺ˃ʰˍʰ ˉˇˎ ʰ˄ʰ˒ʷˊʻʹˁʰ˄. ɱʽʰ ˄ʰ 

ʴʾ˄ʶʽ ʰˎˍˈΣ ˉˊʷˉʶʽ ˇ ˁ˗ʵʽˁʰˌ ˍˇˎ ˁʱʻʶ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˄ʰ ʶʾ˄ʰʽ ˁʰˍʰ˄ˇʹˍˈˌΣ ʰ˒ʶ˄ˈˌ ʰˉˈ ˁʱʻʶ ʶʾʵˇˎˌ 

ʶˉʶ˅ʶˊʴʰˋˍʺ ˁʰʽ ʰ˒ʶˍʷˊˇˎ ˈ˂ʰ ˍʰ ˂ʶʽˍˇˎˊʴʽˁʱ ˋˎˋˍʺ˃ʰˍʰ ˄ʰ  ʶʾ˄ʰʽ ˋˎ˃ʲʰˍʱΦ ʁ ˂ˈʴˇˌ ʶʾ˄ʰʽ ˈˍʽ ˁʱʻʶ 

ˁʶ˄ˍˊʽˁʺ ˃ˇ˄ʱʵʰ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˁʰˍʰ˄ˇʶʾ ʵʽʰ˒ˇˊʶˍʽˁˈ ˁ˗ʵʽˁʰ ˃ʹ˔ʰ˄ʺˌΦ ɶ ˂ˏˋʹ ʵˈʻʹˁʶ ˃ʶ ˍʹ˄ 

ʵʹ˃ʽˇˎˊʴʾʰ ˍʹˌ ɳʽˁˇ˄ʽˁʺˌ Mʹ˔ʰ˄ʺˌ (VirtualMachineύΦ ɶ ʶʽˁˇ˄ʽˁʺ ˃˄ʺ˃ʰ ˂ʶʽˍˇˎˊʴʶʾ ˖ˌ ʶ˅ʺˌΥ ʰ˒ ˇˏ 

ʴˊʰ˒ʶʾ ˁʱˉˇʽˇ ˉˊˈʴˊʰ˃˃ʰ ˋʶ JavaΣ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˃ʶˍʰʴ˂˖ˍˍʾʸʶˍʰʽ ˃ʷˋ˖ ˍˇˎ ˃ ʶˍʰʴ˂˖ˍˍʽˋˍʺ javacΣ ˇ 

ˇˉˇʾˇˌ ˉʰˊʱʴʶʽ ʷ˄ʰ˄ ʰˊʽʻ˃ˈ ʰˉˈ ʰˊ˔ʶʾʰ Φclass όˁ˗ʵʽˁʰˌ byte ʺ bytecodeύΦ ʁ ˁ˗ʵʽˁʰˌ byte ʶʾ˄ʰʽ ʹ 

˃ˇˊ˒ʺ ˉˇˎ ˉʰʾˊ˄ʶʽ ˇ ˉʹʴʰʾˇˌ ˁ˗ʵʽˁʰˌ ˍʹˌ Java ʰ˒ˇˏ ˃ʶˍʰʴ˂˖ˍˍʽˋˍʶʾΦ ʂˍʰ˄ ˉʱʶʽ ˄ʰ ʶˁˍʶ˂ʶˋˍʶʾ ˍˇ 

ˉˊˈʴˊʰ˃˃ʰΣ ʹ ʶʽˁˇ˄ʽˁʺ ˃˄ʺ˃ʹ ʰ˄ʰ˂ʱ˃ʲʱ˄ʶʽ ˄ʰ ʵʽʰʲʱˋʶʽ ˍʰ ʰˊ˔ʶʾʰ ΦclassΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˍʰ ˃ʶˍʰ˒ˊʱʸʶʽ 

ˋ ʁɹ ˂˗ˋˋʰ ˃ʹ˔ʰ˄ʺˌ ̄ ˇˎ ˄ʰ ˎˉˇˋˍʹˊʾʸʶˍʰʽ ʰˉˈ ˍˇ ˂ʶʽˍˇˎˊʴʽˁˈ ˋˏˋˍʹ˃ʰ ˁʰʽ ˍˇ˄ ʶˉʶ˅ʶˊʴʰˋˍʺΣ ʶˉˇ˃ʷ˄˖ˌ 

ʶˁˍʶ˂ʶʾˍʰʽ ˍˇ ˉˊˈʴˊʰ˃˃ʰΦ ʅʶ ˉʽˇ ˋˏʴ˔ˊˇ˄ʰ ˋˎˋˍʺ˃ʰˍʰΣ ˃ʶˍʰ˒ˊʱʸʶˍʰʽ ʰˉΩ ʶˎʻʶʾʰˌ ˍˇ bytecode 

ʰˉʶˎʻʶʾʰˌ ˋʶ ˁ˗ʵʽˁʰ ˃ʹ˔ʰ˄ʺˌΣ ʰˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ʷ˔ˇˎ˃ʶ ˍʰ˔ˏˍʶˊʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ  

https://el.wikipedia.org/wiki/%CE%9B%CE%B5%CE%B9%CF%84%CE%BF%CF%85%CF%81%CE%B3%CE%B9%CE%BA%CF%8C_%CF%83%CF%8D%CF%83%CF%84%CE%B7%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%9B%CE%B5%CE%B9%CF%84%CE%BF%CF%85%CF%81%CE%B3%CE%B9%CE%BA%CF%8C_%CF%83%CF%8D%CF%83%CF%84%CE%B7%CE%BC%CE%B1
https://el.wikipedia.org/wiki/Windows
https://el.wikipedia.org/wiki/Linux
https://el.wikipedia.org/wiki/Unix
https://el.wikipedia.org/wiki/Macintosh
https://el.wikipedia.org/wiki/%CE%A0%CE%B7%CE%B3%CE%B1%CE%AF%CE%BF%CF%82_%CE%BA%CF%8E%CE%B4%CE%B9%CE%BA%CE%B1%CF%82
https://el.wikipedia.org/wiki/%CE%9C%CE%B5%CF%84%CE%B1%CE%B3%CE%BB%CF%89%CF%84%CF%84%CE%B9%CF%83%CF%84%CE%AE%CF%82
https://el.wikipedia.org/wiki/%CE%93%CE%BB%CF%8E%CF%83%CF%83%CE%B1_%CE%BC%CE%B7%CF%87%CE%B1%CE%BD%CE%AE%CF%82
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× ɆɡɛɓŬŰɐ ɛŮ ȹɑəŰɡŬ 

ɶ ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʶ ˍʰ ˉˊ˖ˍˈˁˇ˂˂ʰ HTTP ˁʰʽ FTP ˍʹˌ Java ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇ ʴʶʴˇ˄ˈˌ ˍʹˌ 

˃ʶʴʱ˂ʹˌ ʲʽʲ˂ʽˇʻʺˁʹˌ ˍʹˌ ʰˉˈ ˊˇˎˍʾ˄ʶˌΦ ɱʽΩ ʰˎˍˈ ˍˇ ˂ˈʴˇΣ ˇʽ ʵʽˁˍˎʰˁʷˌ ˋˎ˄ʵʷˋʶʽˌ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ 

ʶˎˁˇ˂ˈˍʶˊʰ ˃ʶ Java ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ˄ C ̋  ˍʹ˄ CҌҌΦ ʆʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˋʶ Java ˃ˉˇˊˇˏ˄ ˄ʰ ʷ˔ˇˎ˄ 

ˉˊˈˋʲʰˋʹ ˋʶ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˃ʷˋ˖ ʵʽˁˍˏˇˎ ˍˈˋˇ ʶˏˁˇ˂ʰ ˈˉ˖ˌ ʹ ʵʽʰ˔ʶʾˊʽˋʹ ˋʶ ˍˇˉʽˁˈ ˋˏˋˍʹ˃ʰ ʰˊ˔ʶʾ˖˄Φ 

× Ɉɣɖɚɐ ȷˊɧŭɞůɖ 

ɶ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰʴ˖ʴʺˌ ˍ˖˄ ʶ˄ˍˇ˂˗˄ ˃ʹ˔ʰ˄ʺˌ ʶʾ˄ʰʽ ʰˉ˂ʺ ˁʰʽ ʴˊʺʴˇˊʹΦ ʁ ˃ʶˍʰʴ˂˖ˍˍʽˋˍʺˌ 

ʶ˒ʰˊ˃ˈʸʶʽ ʰˎˍˈ˃ʰˍʹ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ˁʰˍʰ˔˖ˊʹˍ˗˄ (automaticregisterallocation) ̍ ˍʰ˄ ˉʰˊʱʴʶʽ 

ˍ hbytecodesΦ ɶ ˍʶ˂ʽˁʺ ˃ˇˊ˒ʺ ˍˇˎ ˁ˗ʵʽˁʰ όʶˁˍʶ˂ʷˋʽ˃ʹ ʵˎʰʵʽˁʺ ˃ˇˊ˒ʺύ ʷ˔ʶʽ ˃ʽˁˊˈ ˃ʷʴʶʻˇˌ ˁʰʽ 

ʶˁˍʶ˂ʶʾˍʰʽ ˉˇ˂ˏ ʴˊʺʴˇˊʰΦ ɱʽʰ ˍˇˎˌ ˉʰˊʰˉʱ˄˖ ˂ˈʴˇˎˌΣ ʹ Java̒ ʶ˖ˊʶʾˍʰʽ ˃ʽʰ ʴ˂˗ˋˋʰ ˉˇˎ ˉˊˇˋ˒ʷˊʶʽ 

ˎ˕ʹ˂ʺ ʰˉˈʵˇˋʹΦ 
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1.3  ɳʾʵʹ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ 

ʅˍʹ˄ Java ˎˉʱˊ˔ˇˎ˄ ʵˏˇ ʶʾʵʹ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ˁʰʽ ʶʾ˄ʰʽ ˍʰ ʶ˅ʺˌΥ ˍ hʁ ˒ʰˊ˃ˇʴʾʵʽʰ  (applets) ˁ ʰʽ ˇʽ  

ʶ˒ʰˊ˃ˇʴʷˌ (applications). 

ü ʆʰ applets ʁ ʾ˄ʰʽ ˃ʽˁˊʱ ˁˇ˃˃ʱˍʽʰ ʶˁˍʶ˂ʷˋʽ˃ˇˎ ˁ˗ʵʽˁʰ ό˃ʽˁˊʷˌ ʶ˒ʰˊ˃ˇʴʷˌύ ̄ ˇˎ ʰˉʰʽˍˇˏ˄ ʷ˄ʰ 

Web browser ɹ ʽʰ ˄ʰ ˍˊʷ˅ˇˎ˄Φ ʅˍʹ˄ HTML ̀ ʶ˂ʾʵʰΣ ʵʹ˂˗˄ʶˍʰʽ ˃ ʁ̫ ˄ʰ ғapplet>tagΦ ʂˍʰ˄ ˇ Webbrowser 

ʶ˄ˈˌ ˔ˊʺˋˍʹ ʵʽʰʲʱʸʶʽ ˍˇ˄ HTMLˁ ˗ʵʽˁʰ ʶˁʶʾ ̄ ˇˎ ʰ˄ʽ˔˄ʶˏˋʶʽ ˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ tagΣ ʰˎˍˈ˃ʰˍʰ ˁʰˍʶʲʱʸʶʽ 

ˍˇ applet ˁ ʰʽ ˍˇ ˍˊʷ˔ʶʽ ˋˍʹ˄ ˃ʹ˔ʰ˄ʺ ˍˇˎ client. ʅˎ˄ʺʻ˖ˌΣ ˍʰ applets ̝ ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ 

ʷ˄ʰ ˃ʶʴʱ˂ˇ ˉˊˈʴˊʰ˃˃ʰΦ 

 

ü ʁʽ applications ʁ ʾ˄ʰʽ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉˇˎ ʵʶ˄ ʰˉʰʽˍˇˏ˄ Web browser ɹ ʽʰ ˄ʰ ˍˊʷ˅ˇˎ˄Φɰˊʾˋˁˇ˄ˍʰʽ 

ˍˇˉʽˁʱ ʰˉˇʻʹˁʶˎ˃ʷ˄ʶˌΦ ɾˉˇˊˇˏ˄ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋˇˎ˄ ʶˊʴʰˋʾʶˌ ˈˉ˖ˌ ʶʾ˄ʰʽ ʹ ʶˉʶ˅ʶˊʴʰˋʾʰ ˁʶʽ˃ʷ˄ˇˎ 

ˁʰʻ˗ˌ ˁʰʽ ́  ʁ ˉʶ˅ʶˊʴʰˋʾʰ ʴˊʰ˒ʽˁ˗˄Φ ʂˉ˖ˌ ˁʰʽ ˍʰ appletsΣˇʽ applications h ˉʰʽˍˇˏ˄ 

˃ʾʰ JavaVirtualMachine ɹ ʽʰ ˄ʰ ˍˊʷ˅ˇˎ˄Φ ɶ JVM ˃ ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʹ ˋʰ˄ ˅ʶ˔˖ˊʽˋˍˈ ˉˊˈʴˊʰ˃˃ʰΣ 

˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʶ˄ˋ˖˃ʰˍ˖˃ʷ˄ʹ ˋˍˇ ˂ʶʽˍˇˎˊʴʽˁˈ ˋˏˋˍʹ˃ʰ ʺ ˄ʰ ʶʾ˄ʰʽ ʶ˄ˋ˖˃ʰˍ˖˃ʷ˄ʹ ˋˍʹ˄ ʾʵʽʰ 

ˍʹ˄ application. 

ʆʰ ʵˏˇ ʶʾʵʹ ʷ˔ˇˎ˄ ˉˇ˂˂ʱ ˁˇʽ˄ʱ ˋʹ˃ʶʾʰΦ ʆʰ applets̍ ˉ˖ˌ ˁʰʽ ˇʽ applications ʷ˔ˇˎ˄ ˉˊˈˋʲʰˋʹ ˋʶ 

ʰˉˇ˃ʰˁˊˎˋ˃ʷ˄ʹ ʲʱˋʹ ʵʶʵˇ˃ʷ˄˖˄Σ ʰˉˈˁˍʹˋʹ ˍ˖˄ ʸʹˍˇˏ˃ʶ˄˖˄ ʵʶʵˇ˃ʷ˄˖˄Σ ˍˇˉʽˁʺ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ 

ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ʰˉˇʻʺˁʶˎˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˋʶ ʰˉˇ˃ʰˁˊˎˋ˃ʷ˄ˇ ˎˉˇ˂ˇʴʽˋˍʺΦ ʃʰˊϥ ˈ˂ʰ ʰˎˍʱΣ 

ˇ ̔applications ̫ ˔ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʶˌ ʵˎ˄ʰˍˈˍʹˍʶˌ  ˈˋˇ˄ ʰ˒ˇˊʱ ˍʽˌ ˎˉʹˊʶˋʾʶˌ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌΦ ɱʽʰ 

ˉʰˊʱʵʶʽʴ˃ʰΣ ˃ʽʰ application, ̀ ʶ ʰ˄ˍʾʻʶˋʹ ˃ ʶ ʷ˄ʰ applet, ˃ˉˇˊʶʾ ˄ʰ ʵʽʰʲʱˋʶʽ ˁʰʽ ˄ʰ ʴˊʱ˕ʶʽ ˋˍʰ ʰˊ˔ʶʾʰ 

ˇˉˇʽˇˎʵʺˉˇˍʶ ʵʾˋˁˇˎΦ ɴ˄ʰ applet ̫ ˔ʶʽ ˉ˂ʺˊʹ ˉˊˈˋʲʰˋʹ ˃ˈ˄ˇ ˋˍˇ˄ ˋˏˋˍʹ˃ʰ ʰˊ˔ʶʾ˖˄ ˍˇˎ server ʰˉˈ 

ˍˇ˄ ˇˉˇʾˇ ˉˊˇʺ˂ʻʶΦ ɳˉʾˋʹˌΣ ˃ʽʰ ʰˁˈ˃ʰ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ʶʾ˄ʰʽ ˈˍʽ ˍˇ applet ̱ ˊʷ˔ʶʽ ˃ˈ˄ˇ ˈˍʰ˄ 

ˎˉʱˊ˔ʶʽ ʵʽʰʻʷˋʽ˃ˇ ˁʱˉˇʽˇ ʵʾˁˍˎˇΣ ʶ˄˗ ˃ʽʰ application ̍ ˔ʽΦ 
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ɶ ʴ˂˗ˋˋʰ Java ̟ ˌ ̄˂ ʰˍ˒ˈˊ˃ʰ ̫ ˔ʶʽ ˍʰ ʶ˅ʺˌ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ Υ 

ɱʶ˄ʽˁˈˍʶˊʰΣ ˉ˂ʰˍ˒ˈˊ˃ʰ ʶʾ˄ʰʽ ˍˇ hardware ʺ software ˉʶˊʽʲʱ˂˂ˇ˄ ˈˉˇˎ ʶˁʶʾ ˍˊʷ˔ʶʽ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰΦ 

ɶ Java ˉ˂ʰˍ˒ˈˊ˃ʰ ʵʽʰ˒ʷˊʶʽ ʰˉˈ ˍʽˌ ʱ˂˂ʶˌ ˉ˂ʰˍ˒ˈˊ˃ʶˌΣ ʵʽˈˍʽ ʶʾ˄ʰʽ ˃ʾʰ software-only ̄ ˂ʰˍ˒ˈˊ˃ʰ ˉˇˎ 

ˍˊʷ˔ʶʽ ˉʱ˄˖ ʰˉˈ ʱ˂˂ʶˌ hardware ̄ ˂ʰˍ˒ˈˊ˃ʶˌΦ ʁʽ ˎˉˈ˂ˇʽˉʶˌ ˉ˂ʰˍ˒ˈˊ˃ʶˌ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ˋʰ˄ 

ˋˎ˄ʵˎʰˋ˃ˈˌ hardware ˁ ʰʽ software. 

ɶ Java ˉ˂ʰˍ˒ˈˊ˃ʰ ʰˉˇˍʶ˂ʶʾˍʰʽʰˉˈ ʵˏˇ ˋˍˇʽ˔ʶʾʰΥ ˍʹ˄ JavaVirtualMachine (JVM) ˁ ʰʽ 

ˍ ̌JavaApplicationProgrammingInterface (JavaAPI). 

× Java Virtual Machine (JVM)  

ɶ Java ˉʰˊʷ˔ʶʽˍʹ˄ʵˎ˄ʰˍˈˍʹˍʰ "write once, run everywhere" ˃ ʷˋ˖ˍʹˌ JVMΦ ɶ JVM ʁ ˒ʰˊ˃ˈʸʶˍʰʽ 

ˉʱ˄˖ ʰˉˈ ˍˇ ˂ʶʽˍˇˎˊʴʽˁˈ ˋˏˋˍʹ˃ʰ ˍʹˌ ˃ʹ˔ʰ˄ʺˌ ˁʰʽ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˋʶ Java ˍˊʷ˔ˇˎ˄ ˉʱ˄˖ ʰˉˈ 

ˍʹ˄ virtualmachineΦ ʅˁˇˉˈˌ ˍʹˌ JVM ʁ ʾ˄ʰʽ ʹ ʰˉˇ˃ˈ˄˖ˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʰˉˈ ˍʽˌ ʵʽʰ˒ˇˊʷˌ 

˃ʶˍʰ˅ˏ ˍ˖˄ ˎˉˇˁʶʾ˃ʶ˄˖˄ ˂ʶʽˍˇˎˊʴʽˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄ ˁʰʽ CPUsΦ ɶ JVM ʶʾ˄ʰʽ ˂ˇʴʽˋ˃ʽˁˈ ˉˇˎ 

ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ˄ ˉ˂ʰˍ˒ˈˊ˃ʰΣ ʵʹ˂ʰʵʺ ʴʽʰ ˁʱʻʶ ʶʾʵˇˌ ˂ʶʽˍˇˎˊʴʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ 

ʰˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌ ʶˉʶ˅ʶˊʴʰˋˍʺ ˎˉʱˊ˔ʶʽ ʵʽʰ˒ˇˊʶˍʽˁʺ ʷˁʵˇˋʹ ˍˇˎΦ ɴˍˋʽ ˎˉʱˊ˔ˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 

JVM ɹ ʽʰ Windows, Linux, Unix, MacintoshΣ ˁʽ˄ʹˍʱ ˍʹ˂ʷ˒˖˄ʰΣ ˉʰʽ˔˄ʽʵˇ˃ʹ˔ʰ˄ʷˌ ˁ˂ˉ. 

× JavaApplicationProgrammingInterface (JavaAPI) 

ɳʾ˄ʰʽ ˃ʽʰ ˋˎ˂˂ˇʴʺ ʰˉˈ ʷˍˇʽ˃ʰ ˂ˇʴʽˋ˃ʽˁʱ ʶˊʴʰ˂ʶʾʰ ˉˇˎ ˉˊˇˋ˒ʷˊˇˎ˄ ˉˇ˂˂ʷˌ ˔ˊʺˋʽ˃ʶˌ 

ʵˎ˄ʰˍˈˍʹˍʶˌ όˉΦ˔Φ GraphicalUserInterface ς GUI). ʆ ̌JavaAPI ʁ ʾ˄ʰʽ ˇ˃ʰʵˇˉˇʽʹ˃ʷ˄ˇ ˋʶ 

ʲʽʲ˂ʽˇʻʺˁʶˌ ˋˎˋ˔ʶˍʽʸˈ˃ʶ˄˖˄ ʶˊʴʰ˂ʶʾ˖˄Φ 

ʆʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˋʶ JavaΣ ʶˉʶʽʵʺ ʶʾ˄ʰʽ ˋˎ˃ʲʰˍʱ ˃ʶ ˈ˂ʰ ˍ hʶʾʵʹ ˎˉˇ˂ˇʴʽˋˍ˗˄Σ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˂ʾʴˇ 

ˉʽˇ ʰˊʴʱ ˋʶ ʶˁˍʷ˂ʶˋʹ ʰˉˈ ˈˍʽ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˋʶ ˍˇˉʽˁʺ ʴ˂˗ˋˋʰ ˃ʹ˔ʰ˄ʺˌΦ ʋˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍˇˎˌ just-

in-time-compilers ̀ ˔ʶʵˈ˄ ʶ˅ʰ˒ʰ˄ʾʸʶˍʰʽ ʰˎˍˈ ˍˇ ˉˊˈʲ˂ʹ˃ʰΦ  
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1.4  ɮˋ˒ʱ˂ʶʽʰ ˋˍʹ WŀǾŀ 

× ɇɞ ɛɞɜŰɏɚɞ Sandbox 
 

ʆˇ ˃ˇ˄ˍʷ˂ˇ Sandboxʁ ʾ˄ʰʽ ˍˇ ˃ˇ˄ˍʷ˂ˇ ʰˋ˒ʰ˂ʶʾʰˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ʹ JavaΣ ˗ˋˍʶ ˄ʰ ʶˉʽˍˊʷˉʶʽ ˋˍˇ˄ 

˔ˊʺˋˍʹ ˄ʰ ʶʽˋʱʴʶʽ ˁʰʽ ˄ʰ ˍˊʷ˅ʶʽ applets h ˉˈ ˍˇ ʵʽʰʵʾˁˍˎˇ ʺ ʰˉˈ ʶˋ˖ˍʶˊʽˁˈ ʵʾˁˍˎˇΣ ˔˖ˊʾˌ ˄ʰ 

ʵʹ˃ʽˇˎˊʴʺˋʶʽ ˊʾˋˁˇ ʴʽʰ  ˍʹ˄ ʰˁʶˊʰʽˍˈˍʹˍʰ ˍʹˌ ˃ʹ˔ʰ˄ʺˌ ˍˇˎ ˔ˊʺˋˍʹΦ ʁʽ ʶ˄ʷˊʴʶʽʶˌ ˉˇˎ ʻʰ ˁʱ˄ʶʽ 

ˍ ̌applet ʁ ʾ˄ʰʽ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ ˋʶ ʷ˄ʰ ʻʶ˖ˊʹˍʽˁˈ ϦˁˇˎˍʾϦΣ ʰˎˍˈ ˍˇ ˁˇˎˍʾ ˂ʷʴʶˍʰʽ "sandbox. ʆ ̌applet 

˂ʶʽˍˇˎˊʴʶʾ ˃ʷˋʰ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍˇˎ sandboxΣ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ˁʱ˄ʶʽ ˍʾˉˇˍʰ ˉʷˊʰ ʰˉˈ ʰˎˍˈΦ ʆˇ 

˃ˇ˄ˍʷ˂ˇ sandbox̝ ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˃ʹ ʷ˃ˉʽˋˍˇˎ ˁ˗ʵʽˁʰ ˋʶ ʷ˄ʰ ʰˋ˒ʰ˂ʷˌ ˉʶˊʽʲʱ˂˂ˇ˄Σ 

˗ˋˍʶ ʶʱ˄ ˇ ˔ˊʺˋˍʹˌ ˁʰˍʶʲʱˋʶʽ ʷ˄ʰ Ϧʶ˔ʻˊʽˁˈϦ appletΣ ˄ʰ ˃ʹ˄ ˃ˉˇˊʶʾ ˄ʰ ˁʰˍʰˋˍˊʷ˕ʶʽ ˍˇ ˋˏˋˍʹ˃ʰΦ ʆˇ 

sandboxΣ ʰ˄ʰ˒ʷˊʶˍʰʽ ˃ˈ˄ˇ ˋˍʰ appletsΣ ʵʶ˄ ʰ˒ˇˊˇˏ˄ ˍʽˌ applicationsˁ ʰʻ˗ˌ ʰˎˍʷˌ ʵʶ˄ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ 

ˁʱˉˇʽˇ ʵʾˁˍˎˇΦ 

ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ˋˎˋˍʺ˃ʰˍʰ ˍˇˎ sandbox: 

× Class Loader 
ʂˍʰ˄ ʷ˄ʰ applet ̄ ˊˈˁʶʽˍʰʽ ˄ʰ ʁ ʽˋʰ˔ʻʶʾ ʰˉˈ ˍˇ ʵʾˁˍˎˇΣ ʰˊ˔ʽˁʱ ˁʰ˂ʶʾˍʰʽ ˍˇ applet class loaderΣ ˃ʷˋ˖ 

ˍˇˎ browserΦ ʁ class loader ˁ ʰˍʶʲʱʸʶʽ ˍˇ˄ ʶˁˍʶ˂ʷˋʽ˃ˇ ˁ˗ʵʽˁʰ ʰˉˈ ˍˇ ʵʾˁˍˎˇ ˁʰʽ ʷˉʶʽˍʰ ʶ˒ʰˊ˃ˈʸʶʽ ˍʹ˄ 

ʽʶˊʰˊ˔ʾʰ ˍˇˎ namespaceΦ ʆˇ namespace h ˉˇʵʾʵʶʽ ˍʹ˄ ʵˇˎ˂ʶʽʱ ˍʹˌ JVM ̄ ˇˎ ʷ˔ʶʽ ˉˊˈˋʲʰˋʹ ʷ˄ʰ applet. 

ʁ classloader h ˉˇˍˊʷˉʶʽ ˍʰ applet h ˉˈ ˍʹ˄ ʰˉˈˁˍʹˋʹ ˃ʹ ʶʴˁʶˁˊʽ˃ʷ˄ʹˌ ˉˊˈˋʲʰˋʹˌ ˋʶ ˉʶˊʽˋˋˈˍʶˊˇ 

ˉˊˇ˄ˇ˃ʽˇˏ˔ʰ ˃ʷˊʹ ˍʹˌ ˃˄ʺ˃ʹˌΦMˈ˄ˇ ˍ happlets ̄ ˇˎ ʵʶ˄ ˁʰˍʶʲʰʾ˄ˇˎ˄ ʰˉˈ ˍˇ ɲʽʰʵʾˁˍˎˇΣ ˃ˉˇˊˇˏ˄ ˄ʰ 

ʵʹ˃ʽˇˎˊʴʺˋˇˎ˄ ˍˇˎˌ ʵʽˁˇˏˌ ˍˇˎˌ class loaders. 

× Verifier 

ʃˊʽ˄ ʰˊ˔ʾˋʶʽ ˄ʰ ʶˁˍʶ˂ʶʾˍʰʽ ˍˇ appletΣ ˇ class loader ˁ ʰ˂ʶʾ ˍˇ˄ verifierΦ ʁ verifier ʁ ˂ʷʴ˔ʶʽʰ ˄

ˍ ̌applet ̀ ˎ˃˃ˇˊ˒˗˄ʶˍʰʽ ˃ʶ ˍˇˎˌ ˁʰ˄ˈ˄ʶˌ ˍʹˌ Java ɹ ˂˗ˋˋʰˌ ˁʰʽ ʵʶ˄ ˉʰˊʰʲʽʱʸʶˍʰʽ ˁʱˉˇʽˇ˄ ʰˉˈ ˍˇˎˌ 

ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˍˇˎ namespaceΦ ɮˁˈ˃ʹ, ̌  verifier ̱ ˋʶˁʱˊʶʽ ʴʽʰ ˉʰˊʰʲʽʱˋʶʽˌ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ˃˄ʺ˃ʹ, 

ʵʹ˂ʰʵʺ ʴʽʰ ˎˉʶˊ˔ʶʾ˂ʽˋʹ ˍˇˎ stackΦ ɳˉʾˋʹˌΣ ʶ˂ʷʴ˔ʶʽ ʴʽʰ ˍˎ˔ˈ˄˔ˊʺˋʹ ˉʰˊʱ˄ˇ˃˖˄ ˍˏˉ˖˄ ʵʶʵˇ˃ʷ˄˖˄Σ ˉˇˎ 

ʻʰ ʶˉʷˍˊʶˉʰ˄ ˋʶ ʷ˄ʰ Ϧʶ˔ʻˊʽˁˈϦ applet ˄ ʰ ˁʰˍʰˋˍˊʷ˕ʶʽ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍʹˌ ˃˄ʺ˃ʹˌ ʺ ˄ʰ ʰ˄ˍʽˁʰˍʰˋˍʺˋʶʽ 

ˁˇ˃˃ʱˍʽʰ ˃˄ʺ˃ʹˌΦ 



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 

 

16 

ʃˍˎ˔ʽʰˁʺ ɳˊʴʰˋʾʰ нлмс                                                                                                  ɼʰˍˋʰˁʽ˗ˊʹˌ ʃʰ˄ʰʴʽ˗ˍʹˌ 

ʅˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ  ̌verifier ʶ˂ʷʴ˔ʶʽˍʹ˄ ˃˄ʺ˃ʹ ˁʰʽʁ˅ ʰ˂ʶʾ˒ʶʽˁʱʻʶ ˉʽʻʰ˄ˈˍʹˍʰ ʶˉʽˁʱ˂ˎ˕ʹˌ ˍ˖˄ 

ʵʶʵˇ˃ʷ˄˖˄ ˍʹˌΦ ɶ ˃ʹ ʷʴˁˎˊʹ ˉˊˈˋʲʰˋʹ ˋˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍʹˌ ˃˄ʺ˃ʹˌ ʺ ˍʹˌ ˉˊˈˋʲʰˋʹˌ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ 

ˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ʶʾ˄ʰʽ ʰʵˏ˄ʰˍʹΦ ʅˍʹ˄ Javah ˄ˍʾ ʴʽʰ ʰˊʽʻ˃ʹˍʽˁˇˏˌ ʵʶʾˁˍʶˌ όpointer arithmetic), ʷ˔ˇˎ˃ʶ 

ˉˊʰʴ˃ʰˍʽˁˇˏˌ ˉʾ˄ʰˁʶˌ όtrue arraysύΣ ˉʶˊʽˇˊʾʸˇ˄ˍʰˌΣ ʷˍˋʽΣ ˍʹ˄ ʵˊʱˋʹ ̱ ˖˄ ʽ˗˄Φ 

 

× Security Manager 

ʁ securitymanager ̄ ˊˇˋʰˊ˃ˈʸʶʽ ˍʰ ˈˊʽʰ ʴˏˊ˖ ʰˉˈ ˍˇ sandbox. ɼʱʻʶ ˒ˇˊʱ 

ˉˇˎ̫˄ ʰ applet ̄ ˊˇˋˉʰʻʶʾ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋʶʽ ˃ʾʰ ʶ˄ʷˊʴʶʽʰ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ˁʰˍʰˋˍˊʷ˕ʶʽ ˍʹ˄ 

˃ʹ˔ʰ˄ʺ ˍˇˎ ˔ˊʺˋˍʹ ʺ ˄ʰ ʵʽʰʲʱˋʶʽ ʰˉʰʴˇˊʶˎ˃ʷ˄ʰ ʵʶʵˇ˃ʷ˄ʰΣ ʹ JVM ̄ ˊ˗ˍʰ ˊ˖ˍʱ 

ˍˇ˄ securitymanager ʁ ʱ˄ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʶ˄ʷˊʴʶʽʰ ˃ˉˇˊʶʾ ˄ʰ ʴʾ˄ʶʽ ˃ʶ ʰˋ˒ʱ˂ʶʽʰΦ ɳʱ˄ 

 ̌securitymanager ʁ ʴˁˊʾ˄ʶʽ ˍʹ˄ ʶ˄ʷˊʴʶʽʰΣ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˈˍʰ˄ ʷ˄ʰ applet h ˉˈ ˍˇ˄ ˋˁ˂ʹˊˈ ʵʾˋˁˇ ˍˇˎ 

ˎˉˇ˂ˇʴʽˋˍʺ ˉˊˇˋˉʰʻʶʾ ˄ʰ ʵʽʰʲʱˋʶʽ ˁʱˉˇʽˇ ʰˊ˔ʶʾˇ ʺ ˈˍʰ˄ ʷ˄ʰ ˃ʹ ʷ˃ˉʽˋˍˇ applet ̄ ˊˇˋˉʰʻʶʾ ˄ʰ 

ˋˎ˄ʵʶʻʶʾ ˃ʶ ˍˇ˄ server ˍˇˎΣ ʹ JVM ̒ ʰ ʶˁˍʶ˂ʷˋʶʽ ˍʹ˄ ʸʹˍˇˏ˃ʶ˄ʹ ʶ˄ʷˊʴʶʽʰΦ ɲʽʰ˒ˇˊʶˍʽˁʱΣ ʹ JVM h ˊ˄ʶʾˍʰʽ 

˄ʰ ˉˊˇ˔˖ˊʺˋʶʽ ˋˍʹ˄ ʶˁˍʷ˂ʶˋʹ ˁʰʽ ʴˊʱ˒ʶʽ ʷ˄ʰ ˃ʺ˄ˎ˃ʰ ˂ʱʻˇˎˌ ˋˍʹ˄ Java console. 

ʁ securitymanager ɻ ʶ˄ ʻʰ ʶˉʽˍˊʷ˕ʶʽ ˋʶ ʷ˄ʰ ˃ʹ ʷ˃ˉʽˋˍˇ applet ˄ ʰ ʵʽʰʲʱˋʶʽ ʺ ˄ʰ ʴˊʱ˕ʶʽ ˋʶ ʷ˄ʰ 

ʰˊ˔ʶʾˇΣ ˄ʰ ˋʲʺˋʶʽ ʷ˄ʰ ʰˊ˔ʶʾˇΣ ˄ʰ ˉʱˊʶʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ʷ˄ʰ ʰˊ˔ʶʾˇΣ ˄ʰ ʶˁˍʶ˂ʷˋʶʽ ʶ˄ˍˇ˂ʷˌ ˍˇˎ 

ˋˎˋˍʺ˃ʰˍˇˌ ʺ ʱ˂˂ʰ ˉˊˇʴˊʱ˃˃ʰˍʰΣ ˄ʰ ˒ˇˊˍ˗ˋʶʽ ˃ʽʰ ʲʽʲ˂ʽˇʻʺˁʹ ˋˍʹ˄ ˃˄ʺ˃ʹ ʺ ˄ʰ ʶʴˁʰʻʽʵˊˏˋʶʽ 

ˋˏ˄ʵʶˋʹ ˃ʶ ˇˉˇʽʰʵʺˉˇˍʶ ˃ʹ˔ʰ˄ʺ ʶˁˍˈˌ ʰˉˈ ˍˇ˄ server h ˉˈ ˍˇ˄ ˇˉˇʾˇ ˉˊˇʺ˂ʻʶ ˍˇ applet. 

ɾʽʰ Java ʶ˒ʰˊ˃ˇʴʺ ʺ ʷ˄ʰˌ Web browser ˃ ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ˃ˈ˄ˇ ʷ˄ʰ˄ securitymanager, ̀ ʽʴˇˎˊʶˏˇ˄ˍʰˌ 

ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˃ʾʰˌ ˁʰʽ ˃ˈ˄ʹˌ ˉˇ˂ʽˍʽˁʺˌΦ ʁ securitymanager ˒ ˇˊˍ˗˄ʶˍʰʽ ˁʰˍʱ ˍʹ˄ ʶˁˁʾ˄ʹˋʹ ˍˇˎ 

Web browser ̋  ˍʹˌ Java ʶ˒ʰˊ˃ˇʴʺˌ ˁʰʽ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ʶˉʶˁˍʰʻʶʾΣ ˄ʰ ˉʰˊʰ˂ʹ˒ʻʶʾ ʺ ˄ʰ ʰ˄ˍʽˁʰˍʰˋˍʰʻʶʾΦ 

ʆʷ˂ˇˌΣ ʷ˄ʰ applet ɻ ʶ˄ ˃ˉˇˊʶʾ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋʶʽ ˍˇ˄ ʵʽˁˈ ˍˇˎ securitymanager. 
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1.5  ɳˊʴʰ˂ʶʾʰ ʰ˄ʱˉˍˎ˅ʹˌ (ʵʹ˃ʽˇˎˊʴʾʰ κ ʶˉʶ˅ʶˊʴʰˋʾʰ ˉʹʴʰʾˇˎ 

ˁ˗ʵʽˁʰJava) 

ɱʽʰ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˁʱˉˇʽˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹ ʹ ˏˉʰˊ˅ʹ ˁʱˉˇʽˇˎ ˁʶʽ˃ʶ˄ˇʴˊʱ˒ˇˎ ˁʰʽ 

ʶ˄ˈˌ ˃ʶˍʰʴ˂˖ˍˍʽˋˍʺ όŎƻƳǇƛƭŜǊύ ʺ ʵʽʶˊ˃ʹ˄ʷʰόƛƴǘŜǊǇǊŜǘŜǊύΦ ʁ ˃ʶˍʰʴ˂˖ˍˍʽˋˍʺˌʻʰ ˃ʶˍʰˍˊʷ˕ʶʽ ˍˇ˄ ˁ˗ʵʽˁʰ 

ʰˉˈ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎ ʴ˂˗ˋˋʰ ˋʶ ʴ˂˗ˋˋʰ ˃ʹ˔ʰ˄ʺˌΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˃ʾʰˌ WŀǾŀ 

ʶ˒ʰˊ˃ˇʴʺˌ ˋʶ ʷ˄ʰ ǿƛƴŘƻǿǎ ˋˏˋˍʹ˃ʰ ʰˊˁʶʾ ʹ ˏˉʰˊ˅ʹ ʶ˄ˈˌ ˋʹ˃ʶʽ˖˃ʰˍʱˊʽˇˎ όƴƻǘŜǇŀŘύ ˁʰʽ ʹ 

ʶʴˁʰˍʱˋˍʰˋʹ ˍʹˌ ʶˉʽʻˎ˃ʹˍʺˌ ʷˁʵˇˋʹˌ ˍʹˌ WŀǾŀ ±ƛǊǘǳŀƭ aŀŎƘƛƴŜΦ ɮ˄ ʶˉʽ˂ʶʴʶʾ ˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˌ ˍˊˈˉˇˌ 

ʰ˄ʱˉˍˎ˅ʹˌ ˃ʽʰˌ ʶ˒ʰˊ˃ˇʴʺˌΣ ʰˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ˁʰˍʱ ˁʰʻΩ ˈ˂ʹ ˍʹ˄ ʵʽʱˊˁʶʽʰ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ 

˃ʶˍʰʴ˂˖ˍˍʾʸʶʽ ˁʰʽ ˄ʰ ˍˊʷ˔ʶʽ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˃ʷˋ˖ ˍʹˌ ʴˊʰ˃˃ʺˌ ʶ˄ˍˇ˂˗˄ ˅ʰ˄ʱ ˁʰʽ ˅ʰ˄ʱΣ ʷ˔ˇ˄ˍʰˌ ˖ˌ 

ΨʲˇʹʻˈΩ˃ˈ˄ˇ ˍˇ˄ ˃ʶˍʰʴ˂˖ˍˍʽˋˍʺ όʶ˃˒ʰ˄ʾʸˇ˄ˍʰˌ ˃ʺ˄ˎ˃ʰ ˂ʱʻˇˎˌύ  ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˏˉʰˊ˅ʹˌ ˋ˒ʱ˂˃ʰˍˇˌΦ 

ɮˎˍˈ ʷ˔ʶʽ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʶʴʱ˂ʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ˔ˊˈ˄ˇˎ ˁʰʽ ˁˈˉˇˎ ʰˁˈ˃ʹ ˁʰʽ ʴʽʰ ˍʽˌ ˉʽˇ ʰˉ˂ʷˌ 

ʶ˒ʰˊ˃ˇʴʷˌΦʂˋˇ ˍˇ ˃ʷʴʶʻˇˌ ˁʰʽ ʹ ˉˇ˂ˎˉ˂ˇˁˈˍʹˍʰ ˍ˖˄ ʶ˒ʰˊ˃ˇʴ˗˄ ʰˎ˅ʱ˄ʶˍʰʽΣ ˍʰ ˃ʶʴʷʻʹ ʰˎˍʱ 

˃ˉˇˊˇˏ˃ʶ ˄ʰ ˉˇˏ˃ʶ ˈˍʽ ʰˎ˅ʱ˄ˇ˄ˍʰʽ ʶˁʻʶˍʽˁʱΣ ˉˊʱʴ˃ʰ ˉˇˎ ˁʰʻʽˋˍʱ ʰˎˍʺ ˍʹ ˃ʷʻˇʵˇ ʰ˄ʱˉˍˎ˅ʹˌ ʰˊʴʺ 

ˁʰʽ ˃ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ. 

ɱʽ ʰˎˍˈ ˍˇ ˂ˈʴˇΣ ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʰ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ʰ˄ʱˉˍˎ˅ʹˌ ˂ˇʴʽˋ˃ʽˁˇˏ όLƴǘŜƎǊŀǘŜŘ 

Development Environment) ʴ˄˖ˋˍʱ ˁʰʽ ˖ˌ L59ǎΦ ʆʰ L59ǎ ʶʾ˄ʰʽ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʶˌ ʶ˒ʰˊ˃ˇʴʷˌ ˃ʷˋʰ ˋˍʽˌ 

ˇˉˇʾʶˌ ˃ˉˇˊʶʾ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˁʱʻʶ ʰˉʰˊʰʾˍʹˍʹ ʵʽʰʵʽˁʰˋʾʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹˌ ˃ʾʰˌ ʶ˒ʰˊ˃ˇʴʺˌΦ 

ɳʾ ˄ʰʽ ˋ˔ʶʵʽʰˋ˃ʷ˄ʰ ʴʽʰ ˄ʰ ʰˎ˅ʱ˄ˇˎ˄ ˍʹ˄ ˉʰˊʰʴ˖ʴʽˁˈˍʹˍʰ ˍˇˎ ˉˊˇʴˊʰ˃˃ʰˍʽˋˍʺΦ ɮˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˉ˖ˌ ˇ 

ˉˊˇʴˊʰ˃˃ʰˍʽˋˍʺˌΣ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʵʽʰ˒ˇˊʶˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ʰ˄ʱˉˍˎ˅ʹˌΣ 

ˁʰˍʰʲʱ˂˂ʶʽ ˂ʽʴˈˍʶˊʹ ˉˊˇˋˉʱʻʶʽʰ ˄ʰ ˃ʶˍʰʲʶʾ ʰˉˈ ˍˇ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ˋˍˇ ʱ˂˂ˇΦ ʍˋˍˈˋˇΣ ʶˉʶʽʵʺ ʷ˄ʰ L59 

ʶʾ˄ʰʽ ʰˉˈ ˍʹ ˒ˏˋʹ ˍˇˎ ˉˇ˂ˏˉ˂ˇˁˇΣ ʴʽʰ ˄ʰ ʰˎʻʹ˅ʶʾ ʹ ˉʰˊʰʴ˖ʴʽˁˈˍʹˍʰ ˍˇˎ ˉˊˇʴˊʰ˃˃ʰˍʽˋˍʺ ˔ˊʶʽʱʸʶˍʰʽ 

ʰˊˁʶˍˈˌ ˔ˊˈ˄ˇˌ ʴʽʰ ˄ʰˁʰˍʰ˄ˇʺˋʶʽ ˁʰʽ ʶ˅ˇʽˁʶʽ˖ʻʶʾ ˃ʶ ˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄Φ 
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ʁʽ ˂ʁʽˍˇˎˊʴʾʶˌ ˉˇˎ ˉʰˊʷ˔ʶʽ ʷ˄ʰ ˍʷˍˇʽˇ ˉʶˊʽʲʱ˂˂ˇ˄ ʰ˒ˇˊˇˏ˄ˍʹ ˋˎʴʴˊʰ˒ʺ ˁ˗ʵʽˁʰΣ ˍ́  ˄ˍˊˇˉˇˉˇʾʹˋʺ 

ˍˇˎΣ ˍ́  ˃ʶˍʰʴ˂˗ˍˍʽˋʺ ˍˇˎΣ ˍ́  ˄ʶˁˍʷ˂ʶˋʺ ˍˇˎ ˁʰʻ˗ˌ ˁʰʽ ˍ ́ʵʽʰʵʽˁʰˋʾʰ ʶ˄ˍˇˉʽˋ˃ˇˏ ˋ˒ʰ˂˃ʱˍ˖˄ ˃ʷˋʰ 

ˋˍˇ˄ ˁ˗ʵʽˁʰΦ ʁ ʲʰˋʽˁˈˌ ˋˍˈ˔ˇˌ ̱̌ ˎˌΣ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ ʶʾ˄ʰʽ ˄ʰ ʲˇʺˋˇˎ˄ ˍˇ˄ ˉˊˇʴˊʰ˃˃ʰˍʽˋˍʺΣ 

ʰˎ˅ʱ˄ˇ˄ˍʰˌ ˍʹ˄ ˉʰˊʰʴ˖ʴʽˁˈˍʹˍʰ ˍˇˎ ˁʰʽ ˁʱ˄ˇ˄ˍʰˌ ˉʽˇ ʶˏˁˇ˂ʹ ˍʹ˄ ʶˁ˃ʱʻʹˋʹ ˇˉˇʽʰˋʵʺˉˇˍʶ ʴ˂˗ˋˋʰ 

ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏΦ 

1.6  ɲʹ˃ˇ˒ʽ˂ʷˋˍʶˊʰ L59ǎ 

ʅˍʽˌ ˃ʷˊʶˌ ˃ʰˌΣ ʷ˔ˇˎ˄ ʰ˄ʰˉˍˎ˔ʻʶʾ ˉˇ˂˂ʱ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʰ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ʰ˄ʱˉˍˎ˅ʹˌ ˂ˇʴʽˋ˃ʽˁˇˏΦ 

ɾʶˊʽˁʱ ʰˉˈ ˍʰ ʶˉʽˁˊʰˍʷˋˍʶˊʰ ʶʾ˄ʰʽ ˍˇ ±ƛǎǳŀƭ{ǘǳŘƛƻ ˍʹˌ aƛŎǊƻǎƻŦǘΣ ˍˇ 9ŎƭƛǇǎŜΣ ˍˇ bŜǘ.Ŝŀƴǎ ˍʹˌ {ǳƴΣ ˁʰʽ 

ˍˇ LƴǘŜƭƭƛWL59! ˍʹˌ WŜǘ.ǊŀƛƴǎΦ ɱʽʰ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˉˍˎ˔ʽʰˁʺˌ ʶˊʴʰˋʾʰˌ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ bŜǘ.Ŝŀƴǎ уΦлΦнΦ ʃʰˊʰˁʱˍ˖Σ ̒ ʰ ʵˇˏ˃ʶ ˍʰ ʲʰˋʽˁˈˍʶˊʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎΦ 

1.7  NetBeansIDE 

ʆˇ bŜǘ.Ŝŀƴǎ L59 ʶʾ˄ʰʽ ʷ˄ʰ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄ ʰ˄ʱˉˍˎ˅ʹˌ ʶ˒ʰˊ˃ˇʴ˗˄ ˉˇˎ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ 

ˉ˂ʰˍ˒ˈˊ˃ʰ bŜǘ.Ŝŀƴǎ ˁʰʽ ʶʾ˄ʰʽ ʴˊʰ˃˃ʷ˄ˇ ˋʶ JavaΦ ɶ ˉ˂ʰˍ˒ˈˊ˃ʰ bŜǘ.Ŝŀƴǎ L59 ʵʹ˃ʽˇˎˊʴʶʾ ˃ʽʰ 

ʶ˒ʰˊ˃ˇʴʺ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʷ˄ʰ ˋˏ˄ˇ˂ˇ ˋˎˋˍʰˍʽˁ˗˄ ˃ˇ˄ʱʵ˖˄ ˂ˇʴʽˋ˃ʽˁˇˏ ˉˇˎ ˇ˄ˇ˃ʱʸˇ˄ˍʰʽ ƳƻŘǳƭŜǎΦ 

ɴ˄ʰ ƳƻŘǳƭŜ ʶʾ˄ʰʽ ʷ˄ʰ ˋˎ˃ˉʽʶˋ˃ʷ˄ˇ ʰˊ˔ʶʾˇ WŀǾŀ ˍˇ ˇˉˇʾˇ ˉʶˊʽʷ˔ʶʽ ˁ˂ʱˋʶʽˌΣ ˉˇˎ ʶʾ˄ʰʽ ˉˊˇˇˊʽˋ˃ʷ˄ʶˌ ˄ʰ 

ʰ˂˂ʹ˂ʶˉʽʵˊˇˏ˄ ˃ʶ bŜǘ.Ŝŀƴǎ hǇŜƴ !tLǎΣ ˁʰʽ ʷ˄ʰ ʰˊ˔ʶʾˇ ˉˇˎ ˍˇ ˔ʰˊʰˁˍʹˊʾʸʶʽ ˖ˌ ƳƻŘǳƭŜΦ ɳ˒ʰˊ˃ˇʴʷˌ 

ˉˇˎ ʷ˔ˇˎ˄ ʰ˄ʰˉˍˎ˔ʻʶʾ ˉʱ˄˖ ˋʶ ƳƻŘǳƭŜǎ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˉʶˁˍʰʻˇˏ˄ ˉˊˇˋʻʷˍˇ˄ˍʰˌ ˁʰʽ˄ˇˏˊʽʰ modules. 

ʆˇ bŜǘ.Ŝŀƴǎ L59 ʵʽʰ˄ʷ˃ʶˍʰʽ ʵ˖ˊʶʱ˄ ˁʰʽ ʶʾ˄ʰʽ ˂ˇʴʽˋ˃ʽˁˈ ʰ˄ˇʽ˔ˍˇˏ ˁ˗ʵʽˁʰΦ ʇˉˇˋˍʹˊʾʸʶʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ 

ˈ˂˖˄ ˍ˖˄ ʶʽʵ˗˄ ʶ˒ʰˊ˃ˇʴ˗˄ WŀǾŀ όƭŀǾŀ {9Σ ǿŜōΣ 9W. ˁʰʽ ʶ˒ʰˊ˃ˇʴʷˌ ʴʽʰ ˁʽ˄ʹˍʱύΦ ɳˉʽˉ˂ʷˇ˄Σ ˎˉˇˋˍʹˊʾʸʶʽ 

ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʶ˒ʰˊ˃ˇʴ˗˄ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˍˇˎ !ƴǘ ˍˇ˄ ʷ˂ʶʴ˔ˇ ʶˁʵˈˋʶ˖˄Σ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ˍ˖˄ /±{Σ 

{ǳōǾŜǊǎƛƻƴΣ aŜǊŎǳǊƛŀƭ ˁʰʽ /ƭŜŀǊŎŀǎŜΣ ˁʰʽ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˁ˗ʵʽˁʰ όǊŜŦŀŎǘƻǊƛƴƎύΦ 
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ʂ˂ʶˌ ˇʽ ˂ʶʽˍˇˎˊʴʾʶˌ ˍˇˎ L59 ˉʰˊʷ˔ˇ˄ˍʰʽ ʰˉˈ ˍʰ ƳƻŘǳƭŜǎΦ ɼʱʻʶ ƳƻŘǳƭŜ ˉʰˊʷ˔ʶʽ ˃ʾʰ ˂ʶʽˍˇˎˊʴʾʰΣ ˈˉ˖ˌ 

ˎˉˇˋˍʺˊʽ˅ʹ ʰ˄ʱˉˍˎ˅ʹˌ ʶ˒ʰˊ˃ˇʴ˗˄ WŀǾŀΣ ʶˉʶ˅ʶˊʴʰˋʾʰ ˁ˗ʵʽˁʰΣ ˎˉˇˋˍʺˊʽ˅ʹ ˋˎˋˍʹ˃ʱˍ˖˄ ʵʽʰ˔ʶʾˊʽˋʹˌ 

ʶˁʵˈˋʶ˖˄ /±{ ˁʰʽ {±bΦ ʆˇ bŜǘ.Ŝŀƴǎ L59 ˉʰˊʷ˔ʶʽ ˈ˂ʰ ˍʰ ʰˉʰʽˍˇˏ˃ʶ˄ʰ ƳƻŘǳƭŜǎ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ 

ʶ˒ʰˊ˃ˇʴ˗˄ WŀǾŀ ˋˍˇ ʰˊ˔ʽˁˈ ˉʰˁʷˍˇ ˉˇˎ ˁʰˍʶʲʱʸʶʽ ˁʰ˄ʶʾˌΣ ˍˇ ˇˉˇʾˇ ʶˉʽˍˊʷˉʶʽ ˋˍˇ˄ ˔ˊʺˋˍʹ ˄ʰ ʰˊ˔ʾˋʶʽ 

ʱ˃ʶˋʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˃ʽʰˌ ʶ˒ʰˊ˃ˇʴʺˌΦ ʆʰ ƳƻŘǳƭŜǎ ʶˉʽˍˊʷˉˇˎ˄ ˍʹ˄ ʶˉʷˁˍʰˋʹ ˍˇˎ L59Φ ʇˉʱˊ˔ʶʽ 

ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʶʴˁʰˍʰˋˍʺˋʶʽˌ ˄ʷʶˌ ˂ʶʽˍˇˎˊʴʾʶˌΣ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʹ ˎˉˇˋˍʺˊʽ˅ʹ ʶˉʽˉ˂ʷˇ˄ ʴ˂˖ˋˋ˗˄ 

ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏΣ ˖ˋˍˈˋˇ ʰˎˍˈ ˉˊʷˉʶʽ ˄ʰ ʴʾ˄ʶʽ ʰ˒ˇˏ ʴʾ˄ʶʽ ʹ ʰˊ˔ʽˁʺ ʶʴˁʰˍʱˋˍʰˋʹΦ 

1.8  ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ bŜǘ.Ŝŀƴǎ L59 

 

× ɲ˖ˊʶɦ˄Σ ʰ˄ˇʽ˔ˍˇˏ ˁ˗ʵʽˁʰ ˉʶˊʽʲʱ˂˂ˇ˄ ʴʽʰ ˍʹ˄ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ h ˄ʱˉˍˎ˅ʹ ˂ˇʴʽˋ˃ʽˁˇˏ 

ˋ˔ʶʵˈ˄ ʴʽʰ ˈ˂ʶˌ ˍʽˌ ˉ˂ʰˍ˒ˈˊ˃ʶˌ ό²ƛƴŘƻǿǎΣ [ƛƴǳȄΣ aŀŎh{ ·, Solaris) 

× ɹʵʰ˄ʽˁˈ ʴʽʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ ʶˉʽ˔ʶʽˊʺˋʶʽˌΣ ʶ˒ʰˊ˃ˇʴʷˌ ǿŜō ˁʰʽ ˁʽ˄ʹˍ˗˄ 

ˋˎˋˁʶˎ˗˄ ˃ʶ ˍʽˌ ʴ˂˗ˋˋʶˌ WŀǾŀΣ /κ/ҌҌΣ ˁʰʽ Ruby 

× ɳˏˁˇ˂ʹ ʶʴˁʰˍʱˋˍʰˋʹ 

× ɳʾ˄ʰʽ ʶˉʶˁˍʱˋʽ˃oΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˁʱʻʶ ˔ˊʺˋˍʹ 

× ɳˏˁˇ˂ˇ ˋˍʹ ˔ˊʺˋʹ ό draganddrop ˁ ʽ˄ʺˋʶʽˌύ 

× ʃʰˊʷ˔ʶʽ ˍʶ˔˄ʽˁʺ ˎˉˇˋˍʺˊʽ˅ʹ ʰˉˈ ˍʹ˄ {ǳƴ 5ŜǾŜƭƻǇŜǊǎǳǇǇƻǊǘǇŀŎƪŀƎŜǎ 
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1.9  ɰʱˋʹ ɲʶʵˇ˃ʷ˄˖˄ 59w.¸ 

 

H Apache Derby ʶʾ˄ʰʽ  ʷ˄ʰ ˋ˔ʶˋʽʰˁˈ ˋˏˋˍʹ˃ʰ ʵʽʰ˔ʶʾˊʽˋʹˌ ʲʱˋʶ˖˄ ʵʶʵˇ˃ʷ˄˖˄ (RDBMSύ ˉˇˎ 

ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʰˉˈ ˍˇ Apache Software FoundationΦ ʇˉˇˋˍʹˊʾʸʶʽ JDBC ˁ ʰʽ SQL ̟ ˌ APIs 

ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏ ˁ ʰʽ ˃ˉˇˊʶʾ ˄ʰ ʶ˄ˋ˖˃ʰˍ˖ʻʶʾ ˋʶ Java ʁ ˒ʰˊ˃ˇʴʷˌΦ ʁ ˂ˈʴˇ ̩̄ ˇˎ ʶˉʽ˂ʷ˔ˍʹˁʶ ʹ DERBY ̟ ˌ 

ʲʱˋʹ ʵʶʵˇ˃ʷ˄˖˄ ʴʽʰ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˃ʰˌ ʶʾ˄ʰʽ ˇ ʶˏˁˇ˂ˇˌ ˁʰʽ ʴˊʺʴˇˊˇˌ ˍˊˈˉˇˌ ˃ʶˍʰ˒ˇˊʱˌ ˍʹˌΦ  

 

 

 

  

https://translate.googleusercontent.com/translate_c?depth=1&hl=el&prev=search&rurl=translate.google.gr&sl=en&u=https://en.wikipedia.org/wiki/Relational_database_management_system&usg=ALkJrhhbAZIOmi8E9Zn5cDO1PSUcaT_9jg
https://translate.googleusercontent.com/translate_c?depth=1&hl=el&prev=search&rurl=translate.google.gr&sl=en&u=https://en.wikipedia.org/wiki/Apache_Software_Foundation&usg=ALkJrhjQ_RIkuf4er_8z_-bxEVv5oihWzw
https://translate.googleusercontent.com/translate_c?depth=1&hl=el&prev=search&rurl=translate.google.gr&sl=en&u=https://en.wikipedia.org/wiki/JDBC&usg=ALkJrhiv81mJwSMPwbLIjzsswfzzVgkyWw
https://translate.googleusercontent.com/translate_c?depth=1&hl=el&prev=search&rurl=translate.google.gr&sl=en&u=https://en.wikipedia.org/wiki/SQL&usg=ALkJrhgg05o-TOWCYD5hMEM3ZYV7e9AMOw
https://translate.googleusercontent.com/translate_c?depth=1&hl=el&prev=search&rurl=translate.google.gr&sl=en&u=https://en.wikipedia.org/wiki/Java_(programming_language)&usg=ALkJrhh95BS2AOSK441U0iPRJbJt3aHlWQ


ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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2. ʇɽʁʃʁɹɶʅɶ JAVA ɳʊɮʄɾʁɱɶʅ 

2.1  ɰʺ˃ʰˍʰ ʶʴˁʰˍʱˋˍʰˋʹˌ JDK ˁ ʰʽ NetBeansIDE 

ɱʽʰ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˃ʶ ˃ʽʰ ʶ˒ʰˊ˃ˇʴʺ ˋʶ WŀǾŀΣ ʰˊ˔ʽˁʱ ˔ˊʶʽʱʸʶˍʰʽ ˄ʰ 

ʵʽʰʻʷˍˇˎ˃ʶ ˍˇ ʶʽʵʽˁˈ ˉʰˁʷˍˇ ʰ˄ʱˉˍˎ˅ʹˌ ʶ˒ʰˊ˃ˇʴ˗˄ όJava ŘŜǾŜƭƻǇƳŜƴǘ ƪƛǘ ʺ W5YύΦ ʆ ̌W5Y ʶʾ˄ʰʽ ˃ʾʰ 

ʴ˂˗ˋˋʰ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏΣ ˍʰˎˍˈ˔ˊˇ˄ʰ ˈ˃˖ˌ ˉʶˊʽʷ˔ʶʽ ˃ʶˍʰʴ˂˖ˍˍʽˋˍʺΣ ʵʽʶˊ˃ʹ˄ʶˎˍʺΣ ʰˉˇˋ˒ʰ˂˃ʰˍ˖ˍʺ 

όŘŜōǳƎƎŜǊύΣ ʰˉˇˋˎ˃ʲˇ˂ˇ˃ʶˍʰ˒ˊʰˋˍʺ όŘƛǎŀǎǎŜƳōƭŜǊύΦ 

ʃʹʴʰʾ˄ˇ˄ˍʰˌ  ̀ ˍʹ ˋʶ˂ʾʵʰ ˍʹˌ {ǳƴ  http://sun.comΣ ˃ʶˍʱ ˋˍʹ 

ʶˉʽ˂ˇʴʺ ŘƻǿƴƭƻŀŘǎ ʶˉʽ˂ʷʴˇˎ˃ʶ ˄ʰ ˁʰˍʶʲʱˋˇˎ˃ʶ ˍˇ W5Y 1.8Φ ɮ˒ˇˏ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ˍˇ ˁʰˍʷʲʰˋ˃ʰΣ ˍˈˍʶ 

ʶʴˁʰʻʽˋˍˇˏ˃ʶ ˍˇ W5Y  ˋˍˇ ˎˉˇ˂ˇʴʽˋˍʺ ˋʰˌΣ ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ʲʺ˃ʰ-ʲʺ˃ʰ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶʴˁʰˍʱˋˍʰˋʹˌ 

ˉˇˎ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˇʻˈ˄ʹ ˃ʰˌ. ɮ˒ˇˏ ˇ˂ˇˁ˂ʹˊ˖ʻʶʾ ʹ ʶʴˁʰˍʱˋˍʰˋʹ ˍˇˎ W5Y мΦуΣ ˍˇ ʶˉˈ˃ʶ˄ˇ ʲʺ˃ʰ 

ʶʾ˄ʰʽ ˄ʰ ʶʴˁʰˍʰˋˍʺˋˇˎ˃ʶ ˍʹ˄ ʷˁʵˇˋʹ ˍˇˎ bŜǘ.Ŝŀƴǎ L59 ˉˇˎ ʻʷ˂ˇˎ˃ʶΦ ʆˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍˇˎ bŜǘ.Ŝŀƴǎ L59 

˒ʰʾ˄ʶˍʰʽ ̄ ʰˊʰˁʱˍ˖ : 



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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ɳʽˁˈ˄ʰ 1 ς ʃʶˊʽʲʱ˂˂ˇ˄ Netbeans  



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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2.2  ɲʹ˃ʽˇˎˊʴʾʰ ɰʱˋʹˌ 

 

ɱʽʰ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˃ʶ ˍʹ˄ ʲʱˋʹ ʵʶʵˇ˃ʷ˄˖˄ ʹ ˇˉˇʾʰ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋˍʹ˄ ʶ˒ʰˊ˃ˇʴʺˌ ˃ʰˌ 

ʰˁˇ˂ˇˎʻˇˏ˃ʶ ˍʰ ˉʰˊʰˁʱˍ˖ ʲʺ˃ʰˍʰΥ 

ɰʺ˃ʰ мΥ 

ɮ˒ˇˏ ˉʱ˃ʶ ˋˍʰ Services ̱ ˇˎ Netbeans, ̄ ʰˍʱ˃ʶ ʵʶ˅ʾ ˁ˂ʽˁ ˋˍˇ Databases ˁ ʰʽ ʶˉʽ˂ʷʴˇˎ˃ʶ ˍˇ New 

Connection. 

ʅˍˇ ˉʰˊʱʻˎˊˇ ˉˇˎ ʰ˄ˇʾʴʶʽ ˋˍˇ ˉʶʵʾˇ Driver ʁ ˉʽ˂ʷʴˇˎ˃ʶ ˍˇ Java DB. ʅˍˇ ˉʶʵʾˇ Driver File 

ʶˉʽ˂ʷʴˇˎ˃ʶ ˍˇ derby.jar ˁ ʰʽ ˉʰˍʱ˃ʶ next. 



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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ɳʽˁˈ˄ʰ 2 - ɲʹ˃ʽˇˎˊʴʾʰ ˄ʷʰˌ ˋˏ˄ʵʶˋʹˌ  



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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ʅˍˇ ʶˉˈ˃ʶ˄ˇ ˉʰˊʱʻˎˊˇ ˃ʰˌ ʸʹˍʶʾˍʰʽ ˄ʰ ˋˎ˃ˉ˂ʹˊ˗ˋˇˎ˃ʶ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ʲʱˋʹˌ ˃ʰˌΦ ʅˍʹ˄ ˉʶʵʾˇ 

Driver Name ʁ ˉʽ˂ʷʴˇˎ˃ʶ Java DB. ʅˍˇ ˉʶʵʾˇ Database ɻ ʾ˄ˇˎ˃ʶ ̱ ˇ ˈ˄ˇ˃ʰ ˉˇˎ ʻʰ ʷ˔ʶʽ ʹ ʲʱˋʹ ˃ʰˌΦ  ʅˍˇ 

ˉʶɻʾˇ User Name ɻ ʾ˄ˇˎ˃ʶ ˍˇ user name ̱ ʹˌ ʲʱˋʹˌ ˃ʰˌΦ ʅˍˇ ˉʶʵʾˇ ˍˇˎ Password ɻ ʾ˄ˇˎ˃ʶ ˍˇ password 

ˍʹˌ ʲʱˋʹˌ ˃ʰˌΦ ʆʷ˂ˇˌΣ ˉʰˍʱ˃ʶ Finish. 

 

ɳʽˁˈ˄ʰ 3 - ʅˍˇʽ˔ʶʾʰ ʲʱˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ 

  

  



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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2.3  ɲʹ˃ʽˇˎˊʴʾʰ ˉʽ˄ʱˁ˖˄ ̀ ˍʹ ʲʱˋʹ 

 

A˒ˇˏ ʷ˔ˇˎ˃ʶ ˒ˍʽʱ˅ʶʽ ˍʹ˄ ˁʰʽ˄ˇˏˊʽʰ ˋˏ˄ʵʶˋʹ (connectorύ ʻʰ ˃ʰˌ ʶ˃˒ʰ˄ʾˋʶʽ ˍʹ˄ ˁʰʽ˄ˇˏˊʽʰ ʲʱˋʹ ˃ʰˌ 

ˋˍˇ ˉʶʵʾˇ databases ̄ ˇˎ ʲˊʾˋˁʶˍʰʽ ̀ ˍˇ services. 



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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ɳʽˁˈ˄ʰ 4 ς ɳ˃˒ʱ˄ʽˋʹ connector 

ɾʷˋʰ ˋˍʹ ʲʱˋʹ ˉˇˎ ʵʹ˃ʽˇˎˊʴʺˋʰ˃ʶ όDEYAHUSERύ ˎˉʱˊ˔oˎ˄ ˇʽ ˒ʱˁʶ˂ˇʽ tables,views ˁʰʽ 

procedures. ɳ˃ ʶʾˌ ʻʰ h˄ ˇʾ˅ˇˎ˃ʶ ˍˇ˄ ˒ʱˁʶ˂ˇ tables ˁʰʽ ʻʰ ˉˊˇˋʻʷˋˇˎ˃ʶ ˍˇˎˌ ˉʾ˄ʰˁʶˌ ˉˇˎ 

˔ˊʶʽʰʸˈ˃ʰˋˍʶΦ ɼʱ˄ˇ˄ˍʰˌ ʵʶ˅ʾ ˁ ˂ʽˁ ˋˍˇ ˒ʱˁʶ˂ˇ tables ʁ ˉʽ˂ʷʴˇˎ˃ʶ ˍˇ create table  ˁ ʰʽ ˃ʰˌ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˍˇ 

ˉʰˊʱʻˎˊˇ ʵʹ˃ʽˇˎˊʴʾʰˌ ʶ˄ˈˌ ˄ʷˇˎ  ̄ ʾ˄ʰˁʰ. 



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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ɳʽˁˈ˄ʰ 5 ς ɲʹ˃ʽˇˎˊʴʾʰ ˄ʷˇˎ ˉʾ˄ʰˁʰ 

 

ʃh ˍ˗˄ˍʰˌ ˍˇ ˁˇˎ˃ˉʾ add column ̄ ˊˇˋʻʷˍˇˎ˃ʶ ˍʰ  ˉʶʵʾʰ ʰˉˈ ˍʰ ˇˉˇʾʰ ʻʰ ʰˉˇˍʶ˂ʶʾˍʰʽ ˇ ˉʾ˄ʰˁʰ ˃ʰˌΦ  



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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ɳʽˁˈ˄ʰ 6 ς ʃˊˇˋʻʺˁʹ ˉʶʵʾ˖˄ ˉʾ˄ʰˁʰ 

  



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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ɳ˒ˈˋˇ˄ ʷ˔ˇˎ˃ʶ ˉˊˇˋʻʷˋʶʽ ˈ˂ʰ ˍʰ ˉʶʵʾʰ ˉˇˎ ˔ˊʶʽʰʸˈ˃ʰˋˍʶ ˋˍˇ˄ ˁʱʻʶ ˉʾ˄ʰˁʰ ʻʰ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˈ˂ʰ 

˃ʶ ˍʹ˄ ˋʶʽˊʱ ˉˇˎ ˍʰ ˉˊˇˋʻʷˋʰ˃ʶΦ 

 

ɳʽˁˈ˄ʰ 7 ς ɳ˃˒ʱ˄ʽˋʹ ˉʶʵʾ˖˄ ˉʾ˄ʰˁʰ  



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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2.4  ɰʺ˃ʰˍʰ ɳˁˁʾ˄ʹˋʹˌ ˃ʽʰˌ Java ʁ ˒ʰˊ˃ˇʴʺˌ ˋˍˇ NetBeansIDE 

 

ɮˊ˔ʽˁʱ ˉˊʷˉʶʽ ˄ʰ ʵʹ˃ʽˇˎˊʴʹʻʶʾ ʷ˄ʰ ǇǊƻƧŜŎǘ ˍˇ ˇˉˇʾˇ ʻʰ ˉʶˊʽʷ˔ʶʽ ˈ˂ʰ 

ˍʰ ʰˊ˔ʶʾʰ ̱ ˇˎ ǇǊƻƧŜŎǘΦ 

ü ɱʽʰ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ  ǇǊƻƧŜŎǘΥ 

File   new project   

ʅˍʹ ˁ ʰˊˍʷ˂ʰ categories ʁ ˉʽ˂ʷʴˇˎ˃ʶ Java. (step1) 

ʅˍʹ ˁ ʰˊˍʷ˂ʰ projects ʁ ˉʽ˂ʷʴˇˎ˃ʶ Java Applications ˁ ʰʽ ˁ ʱ˄ˇˎ˃ʶ ˁ ˂ʽˁ Next. (step1) 



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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ɳʽˁˈ˄ʰ 8 ς ɲʹ˃ʽˇˎˊʴʾʰ project (step 1) 

 

  



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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ʅˍʹ ʁ ˉˈ˃ʶ˄ʹ ˁ ʰˊˍʷ˂ʰ ̄ ˇˎ h ˄ˇʾʴʶʽ ɹ ˊʱ˒ˇˎ˃ʶ Project Name, Project 

Location, Project Folder. ɮˉʶ˄ʶˊʴˇˉˇʽʶʾˌ ̱ ʽˌ ʁ ˉʽ˂ˇʴʷˌ Create Main 

Class ˁ ʰʽSet as Main Project ˁ ʰʽ ˁ ʱ˄ˇˎ˃ʶ ˁ ˂ʽˁ ̀ ˍˇ Finish. (step 2) 

 

ɳʽˁˈ˄ʰ 9 ς ɲʹ˃ʽˇˎˊʴʾʰ project ( step 2) 

 

  



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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ɼʱ˄ˇ˄ˍʰˌ ʰˎˍʱ ˍʰ ʲʺ˃ʰˍʰ ʷ˔ˇˎ˃ʶ ʵʹ˃ʽˇˎˊʴʺˋʶʽ ʷ˄ʰ ˄ʷˇ project. ʆˇ project ˉʶˊʽʷ˔ʶʽ ˍˇ˄ ˒ʱˁʶ˂ˇ 

Source Packages, ˃ʷˋʰ ˋʶ ʰˎˍˈ˄ ʻʰ ʲˊˇˏ˃ʶ ˈ˂ʰ ˍʰ ʰˊ˔ʶʾʰ ˉˇˎ ʰˉˇˍʶ˂ˇˏ˄ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˃ʰˌ ˈˉ˖ˌ 

ʶʾ˄ʰʽ ˇʽ ʶʽˁˈ˄ʶˌ ˁʰʽ ˇʽ ˁ˂ʱˋʶʽˌ ˃ʰˌΦ ɳˉʾˋʹˌΣ ʷ˔ˇˎ˃ʶ ʰˁˈ˃ʰ ˁʰʽ ˍˇ˄ ˒ʱˁʶ˂ˇ LibrariesΣ ˃ʷˋʰ ˋʶ ʰˎˍˈ˄ 

ˎˉʱˊ˔ˇˎ˄ ˈ˂ʶˌ ˇʽ ʶ˅˖ˍʶˊʽˁʷˌ ʲʽʲ˂ʽˇʻʺˁʶˌ ˉˇˎ ʻʰ ˔ˊʶʽʰˋˍˇˏ˃ʶ ʴʽʰ ˍˇ ˁʰ˂ˏˍʶˊˇ ʰˉˇˍʷ˂ʶˋ˃.h  

 

 

ɳʽˁˈ˄ʰ 10 ς ɳ˃˒ʱ˄ʽˋʹ Project 

  



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 

 

35 

ʃˍˎ˔ʽʰˁʺ ɳˊʴʰˋʾʰ нлмс                                                                                                  ɼʰˍˋʰˁʽ˗ˊʹˌ ʃʰ˄ʰʴʽ˗ˍʹˌ 

2.5  ɼ˂ʱˋʶʽˌ 

ɼ˂ʱˋʹ όclassύ ʶʾ˄ʰʽ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ˉˇˎ ʷ˔ˇˎ˄ ˍʹ˄ ʾʵʽʰ ʵˇ˃ʺ ˁʰʽ ˍʹ˄ ʾʵʽʰ ˋˎ˃ˉʶˊʽ˒ˇˊʱΦ  

ɾʶ ʱ˂˂ʰ ˂ˈʴʽʰΣ ʹ ˁ˂ʱˋʹ ˉʶˊʽʴˊʱ˒ʶʽ ˃ʽʰ ˇʽˁˇʴʷ˄ʶʽʰ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ˃ʶ ʾʵʽʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˁʰʽ 

ˋˎ˃ˉʶˊʽ˒ˇˊʱΦ ʁʽ ˁ˂ʱˋʶʽˌ ʶ˄ˈˌ ˉʶʵʾˇˎ ʶ˒ʰˊ˃ˇʴʺˌ ʶʾ˄ʰʽ ˇˊʴʰ˄˖˃ʷ˄ʶˌ ˋʶ ˃ʽʰ ʺ ˉʶˊʽˋˋˈˍʶˊʶˌ ʽʶˊʰˊ˔ʾʶˌ 

ˁ˂ʱˋʶ˖˄ όclass hierarchyύΦ ʅˍʹ˄ ʽʶˊʰˊ˔ʾʰΣ ˃ʾʰ ˁ˂ʱˋʹ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ˃ʽʰ ʺ ˉʶˊʽˋˋˈˍʶˊʶˌ ˎˉˇˁ˂ʱˋʶʽˌ 

(subclassesύ ˁʰʽ ˃ʾʰ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˎˉʶˊˁ˂ʱˋʹ όsuperclass). 

ɾ  ʁ̱ ˇ˄ ˇˊʽˋ˃ˈ ˃ʽʰˌ ˁ˂ʱˋʹˌ ˇˊʾʸˇ˄ˍʰʽΥ  

× ˍʰ ˉʶʵʾʰ ς ˃ ʶˍʰʲ˂ʹˍʷˌ όvariablesύ ˉˇˎ ʻʰ ˉʶˊʽʷ˔ʶʽ 

× ˇκˇʽ ʵˇ˃ʹˍʺˌκ-ʷˌ ʺ ˁʰˍʰˋˁʶˎʰˋˍʺˌκ-ʷˌ όconstructors)  

× ˇʽ ˃ʷʻˇʵˇʽ όmethodsύΣ ʵʹ˂ʰʵʺ ˍʰ ˁˇ˃˃ʱˍʽʰ ˍˇˎ ˁ˗ʵʽˁʰ ˉˇˎ ʻʰ ˔ʶʽˊʾʸˇ˄ˍʰʽ ʰˎˍʱ ˍʰ ʵʶʵˇ˃ʷ˄ʰΦ 



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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ɳʽˁˈ˄ʰ 11 ς ɲʹ˃ʽˇˎˊʴʾʰ ˁ˂ʱˋʹˌ 

ʁʽ ˃ʶˍʰʲ˂ʹˍʷˌ-ˉʶʵʾʰ ˁʰʽ ˇʽ ˃ʷʻˇʵˇʽ ˉˇˎ ʶ˃ˉʶˊʽʷ˔ʶʽ ˃ʽʰ ˁ˂ʱˋʹ ˇ˄ˇ˃ʱʸˇ˄ˍʰʽ ˃ʷ˂ʹ ˍʹˌ ˁ˂ʱˋʹˌ όclass 

membersύΦ ɾʽʰ ˁ˂ʱˋʹ ˃ˉˇˊʶʾ ˄ʰ ˉʶˊʽʷ˔ʶʽ ʵʶʵˇ˃ʷ˄ʰ ˁʰʽ ˁ˗ʵʽˁʰΦ ʁ ˇˊʽˋ˃ˈˌ ˅ʶˁʽ˄ʱ ˃ʶ ˍʹ ʵʶˋ˃ʶˎ˃ʷ˄ʹ 

˂ʷ˅ʹ class ˁʰʽ ˍˇ ˈ˄ˇ˃ʰ ˉˇˎ ʻʷ˂ˇˎ˃ʶ ˄ʰ ʵ˗ˋˇˎ˃ʶ ˋˍʹ˄ ˁ˂ʱˋʹΦ ʆˇ ˈ˄ˇ˃ʰ ˍʹˌ ˁ˂ʱˋʹˌ ˉˊʷˉʶʽ ˄ʰ 

ʰˁˇ˂ˇˎʻʶʾ ˍˇˎˌ ˁʰ˄ˈ˄ʶˌ ʵʹ˃ʽˇˎˊʴʾʰˌ ˇ˄ˇ˃ʱˍ˖˄ ʵʹ˂ʰʵʺ ˄ʰ ˉʶˊʽʷ˔ʶʽ ʴˊʱ˃˃ʰˍʰΣ ʰˊʽʻ˃ˇˏˌ όˈ˔ʽ ˋʰ˄ 

ˉˊ˗ˍˇʽ ˔ʰˊʰˁˍʺˊʶˌύΣ ˁʰʽ ˍʰ ˋˏ˃ʲˇ˂ʰ ˉˇˎ ʶˉʽˍˊʷˉˇ˄ˍʰʽ ʶʾ˄ʰʽ ˍˇ όϷύ ˁʰʽ ʹ όψύΦ  

ɳ˒ˈˋˇ˄ ʵʹ˃ʽˇˎˊʴʹʻʶʾ ʹ ˁ˂ʱˋʹ ˃ʰˌΣ ʰˁˇ˂ˇˎʻˇˏ˄ ˇʽ ʵʹ˂˗ˋʶʽˌ ˍ˖˄ ˉʶʵʾ˖˄ - ˃ʶˍʰʲ˂ʹˍ˗˄ ˉˇˎ 

ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ˄ ˍˊˈˉˇ ʵʺ˂˖ˋʺˌ ˍ˖˄ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʶʾˍʶ ˋʰ˄ ˃ʶˍʰʲ˂ʹˍʷˌ ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ ʺ ˋˍʽʴ˃ʽˈˍˎˉˇˎ 

(instancevariablesύΣ ʺ ˋʰ˄ ˃ʶˍʰʲ˂ʹˍʷˌ ˁ˂ʱˋʹˌ όclassvariablesύΦ ʁʽ ˃ʶˍʰʲ˂ʹˍʷˌ ʰ˄ˍʽˁʶʽ˃ʷ˄ˇˎ ʺ 



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 
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ˋˍʽʴ˃ʽˈˍˎˉˇˎ ʵʹ˂˗˄ˇ˄ˍʰʽ ˃ˈ˄ˇ ˃ʶ ˍˇ˄ ˍˏˉˇ ˁʰʽ ˍˇ ˈ˄ˇ˃ʱ ˍˇˎˌ ό˔˖ˊʾˌ ˍʽ˃ʷˌύΣ ʴʽʰˍʾ ˁʱʻʶ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ 

ˁ˂ʱˋʹˌ ʻʰ ʷ˔ʶʽ ˍʽˌ ʵʽˁʷˌ ˍˇˎ ˍʽ˃ʷˌΦ ʁʽ ˃ʶˍʰʲ˂ʹˍʷˌ ˁ˂ʱˋʹˌ ʵʹ˂˗˄ˇ˄ˍʰʽ ˃ʶ ˍʽ˃ʷˌ ˁʰʽ ˃ʶ ˍˇ˄ ˔ʰˊʰˁˍʹˊʽˋ˃ˈ 

staticΣ ˃ʶ ʰˎˍˈ˄ ˍˇ˄ ˍˊˈˉˇ ˈ˂ʰ ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˍʹˌ ˁ˂ʱˋʹˌ class ʻʰ ʷ˔ˇˎ˄ ˍʽˌ ʾʵʽʶˌ ˍʽ˃ʷˌΣ ɳˉˇ˃ʷ˄˖ˌΣ 

ˇˉˇʽʰʵʺˉˇˍʶ ˋˍʽʴ˃ʺ ˔ˊʶʽʰˋˍʶʾ ˄ʰ ʰ˂˂ʱ˅ʶʽ ʹ ˍʽ˃ʺ ˃ʽʰˌ ˃ʶˍʰʲ˂ʹˍʺˌ ˍʹˌ ˁ˂ʱˋʹˌΣ ˍˈˍʶ ʹ ˄ʷʰ ˍʽ˃ʺ ʻʰ ʽˋ˔ˏʶʽ 

ʴʽʰ ˈ˂ʰ ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ  

ɮ˒ˇˏ ʴʾ˄ˇˎ˄ ˇʽ ʵʹ˂˗ˋʶʽˌ ˍ˖˄ ˃ʶˍʰʲ˂ʹˍ˗˄ ʰˁˇ˂ˇˎʻʶʾ ʹ ʵʺ˂˖ˋʹ ˍ˖˄ ʵˇ˃ʹˍ˗˄ ς ˁʰˍʰˋˁʶˎʰˋˍ˗˄ ˍ˖˄ 

ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Φ ɾʶ ˍʹ˄ ʵʺ˂˖ˋʹ ʰˎˍʺ ˁʰˍʰˋˁʶˎʱʸˇ˄ˍʰʽ ˁʰʽ ʰˊ˔ʽˁˇˉˇʽˇˏ˄ˍʰʽ ˍʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ  

ʆˇ ʶˉˈ˃ʶ˄ˇ ʲʺ˃ʰ ʶʾ˄ʰʽ ʹ ʵʺ˂˖ˋʹ ˍ˖˄ ˃ʶʻˈʵ˖˄Φ ʆ˗ˊʰΣ ˃ʶ ʰˎˍʺ ˍʹ˄ ʵʺ˂˖ˋʹ ʶˁˍʶ˂ˇˏ˄ˍʰʽ ˇʽ  ˉˊʱ˅ʶʽˌ 

ˁʰʽ ʶ˄ʶˊʴˇˏ˄ ˋˍʰ ˉʶʵʾʰ ς ˃ʶˍʰʲ˂ʹˍʷˌΦ ʁʽ ˃ʷʻˇʵˇʽ ʷ˔ˇˎ˄ ʷ˄ʰ ˍˏˉˇΣ ʷ˄ʰ ˈ˄ˇ˃ʰ ˁʰʽ ˉʰˊʶ˄ʻʷˋʶʽˌ ˃ʷˋʰ 

ˋˍʽˌ ˇˉˇʾʶˌ ʰ˄ʰ˒ʷˊˇˎ˃ʶ ˍʽˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ˉˇˎ ˉʰʾˊ˄ʶʽ ʹ ˃ʷʻˇʵˇˌ όˉʱ˄ˍʰ ˎˉʱˊ˔ˇˎ˄ ˇʽ ˉʰˊʶ˄ʻʷˋʶʽˌ 

ʰˁˈ˃ʹ ˁʰʽ ʰ˄ ˃ʶʾ˄ˇˎ˄ ˁʶ˄ʷˌύΦ ʇˉʱˊ˔ˇˎ˄ ʵˏˇ ˍˏˉˇʽ ˃ʶʻˈʵ˖˄Υ ˇʽ ˃ʷʻˇʵˇʽ ˁ˂ʱˋʹˌ ˁʰʽ ˇʽ ˃ʷʻˇʵˇʽ 

ˋˍʽʴ˃ʽˈˍˎˉˇˎΦʁʽ ҡʷʻˇʵˇʽ ˁ˂ʱˋʹˌ ʵʹ˂˗˄ˇ˄ˍʰʽ ҡʶ ˍʹ ˂ʷ˅ʹ ǎǘŀǘƛŎ ˁʰʽ ҡˉˇˊʶʾ ˄ʰ   ʶˁˍʶ˂ʶˋˍˇˏ˄ ʰˁˈҡʹ ˁʰʽ 

ʰ˄ ʵʶ˄ ʷ˔ʶʽ ʵʹ˃ʽˇˎˊʴʹʻʶʾ ˁʰ˄ʷ˄ʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ ˁ˂ʱˋʹˌΦ ʁʽ ҡʷʻˇʵˇʽ ˋˍʽʴ˃ʽˈˍˎˉˇˎ ʴʽʰ ˄ʰ ʶˁˍʶ˂ʶˋˍˇˏ˄ 

ˉˊʷˉʶʽ ˄ʰ ˎˉʱˊ˔ˇˎ˄ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ ɾʽʰ ˃ʷʻˇʵˇˌ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ˍʽ˃ʺ ʶˉʽˋˍˊˇ˒ʺˌ (ʾʵʽˇˎ ˍˏˉˇˎ ˃ʶ ʰˎˍˈ˄ 

ˍʹˌ ʵʺ˂˖ˋʹˌ)Φ ɾˉˇˊˇˏ˃ʶ ˄ʰ ˉʱˊˇˎ˃ʶ ʰˎˍʺ ˍʹ˄ ˍʽ˃ʺΣ ʲʱʸˇ˄ˍʰˌ ˍʹ ˂ʷ˅ʹ ˁ˂ʶʽʵʾ returnΦ ɮ˄ ʰˉ˂˗ˌ ʶˁˍʶ˂ʶʾ 

˂ʶʽˍˇˎˊʴʾʶˌ ˁʰʽ ˉˊʱ˅ʶʽˌΣ ʵʹ˂ʰʵʺ ʵʶ˄ ʷ˔ʶʽ ˍʽ˃ʺ ʶˉʽˋˍˊˇ˒ʺˌΣ ˍˈˍʶ ˋˎ˄ˍʱˋˋʶˍʰʽ ˃ʶ ˍʹ ˂ʷ˅ʹ ˁ˂ʶʽʵʾ void 

ˉˊʽ˄ ʰˉˈ ˍˇ˄ ˍˏˉˇ.  

 

ɴ˄ʰˌ ˁʰˍʰˋˁʶˎʰˋˍʺˌ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˍˏˉˇˎ ǇǳōƭƛŎ όˉˊˇˋˉʶ˂ʱˋʽ˃ʹ ʰˉˈ ˈ˂ʶˌ ˍʽˌ ˁ˂ʱˋʶʽˌ ˍˇˎ 

ˉˊˇʴˊʱ˃˃ʰˍˇˌύΣ ǇǊƛǾŀǘŜόˉˊˇˋˉʶ˂ʱˋʽ˃ʹ ˃̍ ˄ˇ ʰˉˈ ˍʹ˄ ʾʵʽʰ ˁ˂ʱˋʹύ ˁʰʽ ǇǊƻǘŜŎǘŜŘ όˉˊˇˋˉʶ˂ʱˋʽ˃ʹ ʰˉˈ 

ˍʹ˄ ʾʵʽʰ ˁ˂ʱˋʹΣ ʾʵʽˇ ˉʰˁʷˍˇΣ ʺ ˎˉˇˁ˂ʱˋʹ ˍʹˌ ʵʶʵˇ˃ʷ˄ʹˌ ˁ˂ʱˋʹˌ ˋʶ ʱ˂˂ˇ ˉʰˁʷˍˇύΦ ɴ˄ʰˌ ˁʰˍʰˋˁʶˎʰˋˍʺˌ 

ʷ˔ʶʽ ˍˇ ʾʵʽˇ ˈ˄ˇ˃ʰ ˃ʶ ˍʹ˄ ʰ˄ˍʾˋˍˇʽ˔ʹ ˁ˂ʱˋʹ ˁʰʽ ʹ ̀ˏ ˄ˍʰ˅ʹ ˍˇˎ ˃ˇʽʱʸʶʽ ˃ʶ ʰˎˍʺ˄ ˍʹˌ ˃ʶʻˈʵˇˎ. ɶ ˃ʶʴʱ˂ʹ 

ʵʽʰ˒ˇˊʱ ˍˇˎˌ ʶʾ˄ʰʽ ˈˍʽ ʵʶ˄ ʶˉʽˋˍˊʷ˒ʶʽ ˍʽ˃ʺΣ ˇˏˍʶ ˈ˃˖ˌ ˋˎ˄ˍʱˋˋʶˍʰʽ ˃ʶ ˍʹ ˂ʷ˅ʹ ˁ˂ʶʽʵʾ ǾƻƛŘΦ 

ʋˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʺ ɹ̔ ʰ ˄ʰ ʰˊ˔ʽˁˇˉˇʽʺˋʶʽ ˍʽˌ ˍʽ˃ʷˌ ˋˍʽˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ʺ ʴʽʰ ˄ʰ ʶˁˍʶ˂ʷˋʶʽ 

ʱ˂˂ʶˌ ʰ˄ʰʴˁʰʾʶˌ ʵʽʰʵʽˁʰˋʾʶˌ ʷ˄ʰˊ˅ʹˌ ʴʽʰ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Φ ʂ˂ʶˌ ˇʽ ˁ˂ʱˋʶʽˌ ˇˊʾʸˇˎ˄ 
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ʰˎˍˈ˃ʰˍʰ ʷ˄ʰ˄ ˁʰˍʰˋˁʶˎʰˋˍʺ ˉˇˎ ʵʾ˄ʶʽ ˃ʹʵʶ˄ʽˁʷˌ ˍʽ˃ʷˌ ˋˍʽˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˍ˖˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Φ ʍˋˍˈˋˇ, 

ˈˍʰ˄ ʶ˃ʶʾˌ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˃ʶ ˍˇ˄ ʵʽˁˈ ˃ʰˌ ˁʰˍʰˋˁʶˎʰˋˍʺΣ ˍˈˍʶ ˉʰˏʶʽ ˄ʰ ʽˋ˔ˏʶʽ ˇ ʰˊ˔ʽˁˈˌ ˁʰʽ ʽˋ˔ˏʶʽ 

ʰˎˍˈˌ ˉˇˎ ʴˊʱ˕ʰ˃ʶΦ ɾˉˇˊˇˏ˄ ˄ʰ ʵʹ˃ʽˇˎˊʴʹʻˇˏ˄ ˈˋˇʽ ʵʽʰ˒ˇˊʶˍʽˁˇʾ ˁʰˍʰˋˁʶˎʰˋˍʷˌΣ ʻʷ˂ʶʽ ˇ ˔ˊʺˋˍʹˌΦ 

 
ɱʶ˄ʽˁˈˍʶˊʰΣ ˍʰ ˉˊˇʴˊʱ˃˃ʰˍʰ ˍʹˌ WŀǾŀ ˉʶˊʽʷ˔ˇˎ˄Υ ˃ʾʰ ˁ˂ʱˋʹ ˃ʶ ˍʹ ˃ʷʻˇʵˇ ƳŀƛƴόύΣ ʰˉˈ ˈˉˇˎ ˅ʶˁʽ˄ʱ ʹ 

ʶˁˍʷ˂ʶˋʹ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ˁʰʽ ʰˉˈ ˈˉˇˎ ˋˎ˄ʺʻ˖ˌ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ʱ˂˂˖˄ ˁ˂ʱˋʶ˖˄ ˁʰʽ 

ˁʰ˂ˇˏ˄ˍʰʽ ˇʽ ʰ˄ˍʾˋˍˇʽ˔ˇʽ ˃ʷʻˇʵˇʽ ʴʽʰ ˄ʰ ʶˁˍʶ˂ʷˋˇˎ˄ ˇʽ ˂ʶʽˍˇˎˊʴʾʶˌ ˁʰʽ ˉˊʱ˅ʶʽˌ ˃ʶ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˁʰʻ˗ˌ 

ˁʰʽ ˃ʾʰ ʺ ˉʶˊʽˋˋˈˍʶˊʶˌ ˁ˂ʱˋʶʽˌ ˉˊˈˍˎˉʰ ʴʽʰ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄Φ 
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2.6 ɲ́ ˃ʽˇˎˊʴʾʰ ˃ ʽʰˌ ˁ ˂ʱˋʹˌ 

 

ɱ̔ ʰ ˄ʰ ʵʹ˃ʽˇˎˊʴʺˋˇˎ˃ʶ ˃ʽʰ ˄ʷʰ ˁ˂ʱˋʹ ˉʱ˃ʶ ˋˍˇ Source Packages h ˄ˇʾʴˇˎ˃ʶ ˍˇ package ˃ ʶ ˍˇ ˈ˄ˇ˃ʰ 

ˍˇˎ Project ˃ ʰˌ Φ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˉʰˍʱ˃ʶ ʵʶ˅ʾ ˁ˂ʽˁ ˉʱ˄˖ ˋˍˇ package -Ҕ ɿew ˁ ʰʽ ʶˉʽ˂ʷʴˇˎ˃ʶ Java Class 

 

 

ɳʽˁˈ˄ʰ 12 -  ɲʹ˃ʽˇˎˊʴʾʰ ˁ˂ʱˋʹˌ ɿetbeans  
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ɴˉʶʽˍʰ ʵʾ˄ˇˎ˃ʶ ʷ˄ʰ ˈ˄ˇ˃ʰ ˋˍʹ ˄ʷʰ ˃ʰˌ ˁ˂ʱˋʹ ˁʰʽ ˍʹˌ ˂ʷ˃ʶ ˋʶ ˉʽˇ package ̒ ʷ˂ˇˎ˃ʶ ˄ʰ ʰˉˇʻʹˁʶˎˍʶʾΦ 

 

 

ɳʽˁˈ˄ʰ 13 -  ʅˎ˃ˉ˂ʺˊ˖ˋʹ ˋˍˇʽ˔ʶʾ˖˄ ˁ ˂ʱˋʹˌ 
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2.7   ɼ˂ʱˋʶʽˌ ˍʹˌ ʶ˒ʰˊ˃ˇʴʺˌ 

 

× ɲʹ˃ʽˇˎˊʴʾʰ ˁ˂ʱˋʹˌ ConnectionManager  

 

package deyahv2; 

 

 

import java.sql.Connection; 

import java.sql.DriverManager; 

 

 

public class ConnectionManager { 

     

    private static final  String url = "jdbc:derby://localhost:1527/c:/DBdeyah/deyahA"; 

    private static final  String username = "deyahUser";    

    private static final  String password = "deyahPass"; 

    Connection conn; 

 

     public  Connection getConnection(){ 

     

     try  

     { 

         conn = DriverManager.getConnection(url, username, password); 

     }  

     catch (Exception e)  

     { 
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     } 

    return conn; 

    }     

} 

 

ɼʱʻʶ ˒ˇˊʱ ˉˇˎ ˔ˊʶʽʱʸʶˍʰʽ ʹ ʶ˒ʰˊ˃ˇʴʺ ˃ʰˌ ˄ʰ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽ ˃ʶ ˍʹ˄ ʲʱˋʹˌ ˃ʰˌΣ ˁʰ˂ʶʾˍʰʽ ʹ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˁ˂ʱˋʹΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇˊʾʸˇ˄ˍʰʽ ˍˊʶʽˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˍˏˉˇˎ string, ʹ ˉˊ˗ˍʹ 

ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇ url ˍʹˌ ʲʱˋʹˌΣ ʹ ʵʶˏˍʶˊʹ ˋˍˇ unsername ˁʰʽ ʹ ˍˊʾˍʹ ˋˍˇ password ˍʹˌ ʲʱˋʹˌΦ ɶ 

ˁ˂ʱˋʹ ˉʶˊʽʷ˔ʶʽ ˍˇ˄ constructor Connection, ˇ ˇˉˇʾˇˌ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ ˍʹ˄ ˋˏ˄ʵʶˋʹ ˍʹˌ 

ʲʱˋʹˌ ˃ʰˌ ˃ʶ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˃ʰˌΦ  
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× ɲʹ˃ʽˇˎˊʴʾʰ ˁ˂ʱˋʹˌ Sizer 

 

package deyahv2; 

import javax.swing.*; 

import javax.swing.table.DefaultTableCellRenderer; 

import javax.swing.table.JTableHeader; 

import javax.swing.table.TableCellRenderer; 

import javax.swing.table.TableColumn; 

import java.awt.Component; 

import java.awt.FontMetrics; 

public class Sizer { 

     public static void sizeColumnsToFit(JTable table) { 

        sizeColumnsToFit(table, 10);//5 

    } 

    public static void sizeColumnsToFit(JTable table, int columnMargin) { 

        JTableHeader tableHeader = table.getTableHeader(); 

        if(tableHeader == null) { 

            // can't auto size a table without a header 

            return; 

        } 

        FontMetrics headerFontMetrics = tableHeader.getFontMetrics(tableHeader.getFont()); 

        int[] minWidths = new int[table.getColumnCount()]; 

        int[] maxWidths = new int[table.getColumnCount()]; 

        for(int columnIndex = 0; columnIndex < table.getColumnCount(); columnIndex++) { 

            int headerWidth = headerFontMetrics.stringWidth(table.getColumnName(columnIndex)); 

            minWidths[columnIndex] = headerWidth + columnMargin; 

            int maxWidth = getMaximalRequiredColumnWidth(table, columnIndex, headerWidth); 
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            maxWidths[columnIndex] = Math.max(maxWidth, minWidths[columnIndex]) + 

columnMargin; 

        } 

        adjustMaximumWidths(table, minWidths, maxWidths); 

        for(int i = 0; i < minWidths.length; i++) { 

            if(minWidths[i] > 0) { 

                table.getColumnModel().getColumn(i).setMinWidth(minWidths[i]); 

            } 

            if(maxWidths[i] > 0) { 

                table.getColumnModel().getColumn(i).setMaxWidth(maxWidths[i]); 

                table.getColumnModel().getColumn(i).setWidth(maxWidths[i]); 

            } 

        } 

    } 

    private static void adjustMaximumWidths(JTable table, int[] minWidths, int[] maxWidths) { 

        if(table.getWidth() > 0) { 

            // to prevent infinite loops in exceptional situations 

            int breaker = 0; 

            // keep stealing one pixel of the maximum width of the highest column until we can fit in 

the width of the table 10000 

            while(sum(maxWidths) > table.getWidth() && breaker < 10) { 

                int highestWidthIndex = findLargestIndex(maxWidths); 

                maxWidths[highestWidthIndex] -= 1;  

                maxWidths[highestWidthIndex] = Math.max(maxWidths[highestWidthIndex], 

minWidths[highestWidthIndex]); 

                breaker++; 

            } 

        } 
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    } 

    private static int getMaximalRequiredColumnWidth(JTable table, int columnIndex, int 

headerWidth) { 

        int maxWidth = headerWidth; 

        TableColumn column = table.getColumnModel().getColumn(columnIndex); 

        TableCellRenderer cellRenderer = column.getCellRenderer(); 

        if(cellRenderer == null) { 

            cellRenderer = new DefaultTableCellRenderer(); 

        } 

        for(int row = 0; row < table.getModel().getRowCount(); row++) { 

            Component rendererComponent = cellRenderer.getTableCellRendererComponent(table, 

                table.getModel().getValueAt(row, columnIndex), 

                false, 

                false, 

                row, 

                columnIndex); 

            double valueWidth = rendererComponent.getPreferredSize().getWidth(); 

            maxWidth = (int) Math.max(maxWidth, valueWidth);} 

        return maxWidth; } 

    private static int findLargestIndex(int[] widths) { 

        int largestIndex = 0; 

        int largestValue = 0; 

        for(int i = 0; i < widths.length; i++) { 

            if(widths[i] > largestValue) { 

                largestIndex = i; 

                largestValue = widths[i]; 

            } 

        } 
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        return largestIndex; 

    } 

    private static int sum(int[] widths) { 

        int sum = 0; 

        for(int width : widths) { 

            sum += width; 

        } 

        return sum; }} 

ɶ ˁ˂ʱˋʹ sizer,  ˉˊˇˋʰˊ˃ˈʸʶʽ ˍʽˌ ˋˍʺ˂ʶˌ ˋˍʰ JTable ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ ʴʽʰ ˄ʰ ʶ˃˒ʰ˄ʾˋˇˎ˃ʶ ˍʰ 

ʵʶʵˇ˃ʷ˄ʰ ˃ʰˌΦ ɱʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈΣ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʹ ˃ʷʻˇʵˇˌ sizeColumnsToFit.  



ɇŮɢɜɞɚɞɔɘəɧ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ȾɟɐŰɖɠ 

ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ Ʉɚɖɟɞűɞɟɘəɐɠ 

 

47 

ʃˍˎ˔ʽʰˁʺ ɳˊʴʰˋʾʰ нлмс                                                                                                  ɼʰˍˋʰˁʽ˗ˊʹˌ ʃʰ˄ʰʴʽ˗ˍʹˌ 

× ɲʹ˃ʽˇˎˊʴʾʰ ˁ˂ʱˋʹˌ Login 

 

package deyahv2; 

import static java.awt.image.ImageObserver.WIDTH; 

import java.sql.Connection; 

import java.sql.PreparedStatement; 

import java.sql.ResultSet; 

import javax.swing.JOptionPane; 

import org.apache.derby.drda.NetworkServerControl; 

public class Login extends javax.swing.JFrame { 

    public Login() { 

        initComponents(); 

    } 

        @SuppressWarnings("unchecked") 

    // <editor-fold defaultstate="collapsed" desc="Generated Code">                           

    private void initComponents() { 

        jPanel1 = new javax.swing.JPanel(); 

        jLabel1 = new javax.swing.JLabel(); 

        jLabel2 = new javax.swing.JLabel(); 

        userTxt = new javax.swing.JTextField(); 

        passTxt = new javax.swing.JPasswordField(); 

        loginBtn = new javax.swing.JButton(); 

        exitTxt = new javax.swing.JButton(); 

        jLabel12 = new javax.swing.JLabel(); 

        jLabel3 = new javax.swing.JLabel(); 

        ǎŜǘ¢ƛǘƭŜόϦɳʾˋˇʵˇˌϦύΤ 

        setAutoRequestFocus(false); 

        setLocation(new java.awt.Point(800, 250)); 
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        setResizable(false); 

        Ƨ[ŀōŜƭмΦǎŜǘ¢ŜȄǘόϦʂ˄ˇ˃ʰ ˔ˊʺˋˍʹ  ΥϦύΤ 

        Ƨ[ŀōŜƭнΦǎŜǘ¢ŜȄǘόϦɼ˖ʵʽˁˈˌ ˔ˊʺˋˍʹΥϦύΤ 

        ƭƻƎƛƴ.ǘƴΦǎŜǘ¢ŜȄǘόϦɳʾˋˇʵˇˌϦύΤ 

        loginBtn.addActionListener(new java.awt.event.ActionListener() { 

            public void actionPerformed(java.awt.event.ActionEvent evt) { 

                loginBtnActionPerformed(evt); 

            } 

        }); 

        ŜȄƛǘ¢ȄǘΦǎŜǘ¢ŜȄǘόϦɴ˅ˇʵˇˌϦύΤ 

        exitTxt.addActionListener(new java.awt.event.ActionListener() { 

            public void actionPerformed(java.awt.event.ActionEvent evt) { 

                exitTxtActionPerformed(evt); 

            } 

        }); 

 

        jLabel12.setIcon(new javax.swing.ImageIcon(getClass().getResource("/imgs/Logo 

copy.png"))); // NOI18N 

        jLabel12.setText(" Copyright 2015 DataKats"); 

        javax.swing.GroupLayout jPanel1Layout = new javax.swing.GroupLayout(jPanel1); 

        jPanel1.setLayout(jPanel1Layout); 

        jPanel1Layout.setHorizontalGroup( 

            jPanel1Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING) 

            .addGroup(jPanel1Layout.createSequentialGroup() 

                .addContainerGap() 

                

.addGroup(jPanel1Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING) 
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                    .addComponent(loginBtn, javax.swing.GroupLayout.DEFAULT_SIZE, 

javax.swing.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE) 

                    .addGroup(jPanel1Layout.createSequentialGroup() 

                        .addComponent(jLabel1) 

                        .addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED, 

javax.swing.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE) 

                        .addComponent(userTxt, javax.swing.GroupLayout.PREFERRED_SIZE, 109, 

javax.swing.GroupLayout.PREFERRED_SIZE)) 

                    .addGroup(jPanel1Layout.createSequentialGroup() 

                        .addComponent(jLabel2) 

                        .addGap(18, 18, Short.MAX_VALUE) 

                        .addComponent(passTxt, javax.swing.GroupLayout.PREFERRED_SIZE, 111, 

javax.swing.GroupLayout.PREFERRED_SIZE)) 

                    .addComponent(exitTxt, javax.swing.GroupLayout.DEFAULT_SIZE, 

javax.swing.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE) 

                    .addGroup(jPanel1Layout.createSequentialGroup() 

                        .addComponent(jLabel12) 

                        .addGap(0, 0, Short.MAX_VALUE))) 

                .addContainerGap()) 

        ); 

        jPanel1Layout.setVerticalGroup( 

            jPanel1Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING) 

            .addGroup(javax.swing.GroupLayout.Alignment.TRAILING, 

jPanel1Layout.createSequentialGroup() 

                .addContainerGap(javax.swing.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE) 

              

.addGroup(jPanel1Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE) 

                    .addComponent(jLabel1) 
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                    .addComponent(userTxt, javax.swing.GroupLayout.PREFERRED_SIZE, 

javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)) 

                .addGap(18, 18, 18) 

                

.addGroup(jPanel1Layout.createParallelGroup(javax.swing.GroupLayout.Alignment.BASELINE) 

                    .addComponent(jLabel2) 

                    .addComponent(passTxt, javax.swing.GroupLayout.PREFERRED_SIZE, 

javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)) 

                .addGap(18, 18, 18) 

                .addComponent(loginBtn) 

                .addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.UNRELATED) 

                .addComponent(exitTxt) 

                .addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED) 

                .addComponent(jLabel12, javax.swing.GroupLayout.PREFERRED_SIZE, 20, 

javax.swing.GroupLayout.PREFERRED_SIZE)) 

        ); 

        jLabel3.setIcon(new 

javax.swing.ImageIcon(getClass().getResource("/imgs/user_admin_gear.png"))); // NOI18N 

 

        javax.swing.GroupLayout layout = new javax.swing.GroupLayout(getContentPane()); 

        getContentPane().setLayout(layout); 

        layout.setHorizontalGroup( 

            layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING) 

            .addComponent(jLabel3, javax.swing.GroupLayout.Alignment.TRAILING) 

            .addComponent(jPanel1, javax.swing.GroupLayout.Alignment.TRAILING, 

javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GroupLayout.DEFAULT_SIZE, 

javax.swing.GroupLayout.PREFERRED_SIZE) 

        ); 
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        layout.setVerticalGroup( 

            layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING) 

            .addGroup(javax.swing.GroupLayout.Alignment.TRAILING, layout.createSequentialGroup() 

                .addContainerGap(javax.swing.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE) 

                .addComponent(jLabel3) 

                .addGap(29, 29, 29) 

                .addComponent(jPanel1, javax.swing.GroupLayout.PREFERRED_SIZE, 

javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GroupLayout.PREFERRED_SIZE)) 

        ); 

        pack(); 

    }// </editor -fold>                         

    private void loginBtnActionPerformed(java.awt.event.ActionEvent evt) {                                          

        try { 

            NetworkServerControl server = new NetworkServerControl(); 

            server.start(null); 

        } catch (Exception ex) { 

            JOptionPane.showMessageDialog(null, "connect bad"); 

        } 

                try{ 

            Connection conn =  new ConnectionManager().getConnection(); 

                        String user = userTxt.getText(); 

            char[] pass = passTxt.getPassword(); 

            String query = "SELECT * FROM LOGIN WHERE (USERNAME = '"+user+"' AND PAASWORD 

='"+String.valueOf(pass)+"')"; 

             

            PreparedStatement ps = conn.prepareStatement(query); 

            ResultSet rs = ps.executeQuery(); 
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                if(rs.next()) 

                { 

                    if(user.equals("DEYAH_ADMIN")) 

                      { 

                          Admin a = new Admin(); 

                          a.setVisible(true);  

                      }else{ 

                          MainMenu p = new MainMenu(); 

                          p.setVisible(true);  

                      } 

                } 

                else 

                { 

                    WhǇǘƛƻƴtŀƴŜΦǎƘƻǿaŜǎǎŀƎŜ5ƛŀƭƻƎόƴǳƭƭΣ Ϧɽʰʻˇˌ ¦ǎŜǊƴŀƳŜκtŀǎǎǿƻǊŘϦύΤ 

                } 

         }catch(Exception ex)  

         { 

            JOptionPane.showMessageDialog(null, "Problem found! "+ex, "Error!", WIDTH);  

         } 

    }                                         

    private void exitTxtActionPerformed(java.awt.event.ActionEvent evt) {                                         

        // TODO add your handling code here: 

        System.exit(0); 

    }                                        

 

    public static void main(String args[]) { 

        try { 
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            for (javax.swing.UIManager.LookAndFeelInfo info : 

javax.swing.UIManager.getInstalledLookAndFeels()) { 

                if ("Nimbus".equals(info.getName())) { 

                    javax.swing.UIManager.setLookAndFeel(info.getClassName()); 

                    break; 

                } 

            } 

        } catch (ClassNotFoundException ex) { 

            

java.util.logging.Logger.getLogger(Login.class.getName()).log(java.util.logging.Level.SEVERE, null, 

ex); 

        } catch (InstantiationException ex) { 

            

java.util.logging.Logger.getLogger(Login.class.getName()).log(java.util.logging.Level.SEVERE, null, 

ex); 

        } catch (IllegalAccessException ex) { 

            

java.util.logging.Logger.getLogger(Login.class.getName()).log(java.util.logging.Level.SEVERE, null, 

ex);        } catch (javax.swing.UnsupportedLookAndFeelException ex) { 

         java.util.logging.Logger.getLogger(Login.class.getName()).log(java.util.logging.Level.SEVERE, 

null, ex);        } 

        java.awt.EventQueue.invokeLater(new Runnable() { 

            public void run() { 

                new Login().setVisible(true); 

            } 

        }); 

    } 

} 
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ɳʽˁˈ˄ʰ 14 ς Design ˁ ˂ʱˋʹˌ Login 

 

ɶ ˁ˂ʱˋʹ Login ˁ˂ʹˊˇ˄ˇ˃ʶʾ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ JFrame. ɳˉʽˉ˂ʷˇ˄Σ ˎˉʱˊ˔ʶʽ ˍˇ loginBtnΣ ˈˍʰ˄ 

ˉʰˍʹʻʶʾ ˁʰ˂ʶʾˍʰʽ ˇ controller ˍˇˎ serverΦ ɾʶ ʰˎˍˈ ˍˇ˄ ˍˊˈˉˇ ˅ʶˁʽ˄ʱʶʽ ˇ server ˄ʰ ʶˁˍʶ˂ʶʾˍʰʽ ʴʽʰ ˄ʰ 

ˍˊʷ˅ʶʽ ʹ ʲʱˋʹ ˃ʰˌΦ ɴˉʶʽˍʰΣ ʰ˒ˇˏ ʴʾ˄ʶʽ ʹ ˋˏ˄ʵʶˋʹ ˃ʶ ˍʹ˄ ʲʱˋʹΣ ʶ˂ʷʴ˔ʶˍʰʽ ʰ˄ ˍˇ username ˁʰʽ ˍˇ 

password ˉˇˎ ʷʵ˖ˋʶ ˇ ˔ˊʺˋˍʹˌ ʶʾ˄ʰʽ ʾʵʽʰ ˃ʶ ʰˎˍʱ ˉˇˎ ʷ˔ˇˎ˄ ʰˉˇʻʹˁʶˎˍʶʾ ˋˍʹ ʲʱˋʹ ˃ʰˌΦ ɮ˄ ʶʾ˄ʰʽ ʾʵʽʰΣ 

ʶʽˋʰʴˈ˃ʰˋˍʶ ˋˍʹ˄ ʶ˒ʰˊ˃ˇʴʺΣ ˋʶ ʰ˄ˍʾʻʶˍʹ ˉʶˊʾˉˍ˖ˋʹ ˉʰʾˊ˄ˇˎ˃ʶ ˃ʺ˄ˎ˃ʰ ˂ʱʻˇˎˌΦ  












































































































































































































































































