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ӞӚөәӢӨӑ ӖөӖӓӔӖӨ 

˸ˣ˶˥˸ˢ ˪˰ ˰˵˶ 



ӖөӖӓӔӖӨ ӫӚӒӟ өӓӫӑ 

× ˸˧˸˴ˣ˟˵ ˸ˣ˶˥˸ ˸˥˸˲ˬ ˢ˴ˣ˟˵ ˪˩ ˢ˟)˧˪˟ˬ˯˞ ˸˲˷˟ (

ˢˮ˩ˣ˸ ,˸ˣ˶˥˸ˢ ˧˟˟˯˟ ˭˵˥˷˩ ˸˷ˬ˷ˬˢ 

× ˶˸ˣˬ˫˷˶ˢ˪  ˡ˰ ˪˷ ˸ˣ˴ˣ˟˵˟5 ˫˧˲˸˸˷ˬ 

×ˡ˧˥˧ ˱˸˸˷ˬ ˧ˮ˲ ˪˰ ˢ˴ˣ˟˵˪ ˭ˣ˶˸˧ ˢˮ˵ˬ ˸ˣ˶˥˸ˢ ˧˲ˣ˞ 

× ˫˷˟ ˢˮˣ˩ˬ ˢˤ ˭˵˥˷"ˡ˶ˣ˷ "˦ˣ˷˲ ˣˡ˧˵˲˸ˣ-   ˸˞ ˡˣ˶˷˪

˵˥˷ˬˢ ˨˪ˢˬ 

×ˢ˶˦ˬˢ ˸ˠ˷ˢ˪ ˸ˣ˟˶ ˸ˣ˵˧˦˵˦ ˭ˮ˷˧ ,˨˷ˬˢ˟ ˨˩ ˪˰ ˟˧˥˶ˮ 



ӔӣӚӕ ӝӕӨ 

×˫˪ˣ˩! 

×˦˶˲˟ :˭˸˞ˣ ˫˸˞! 

×˱˯ˢ ˸ˣ˷˧˶ˡ: 

× ˧˪˟ˬ˯˞˟ ˧˯˧˯˟ ˰ˡ˧)˸ˣ˵˧˯˲ˣ ˸ˣ˶ˣˡ˴ˣ˶˲ ˸˰ˡ˪ ˨˶ˣ˴ ˭˧˞( 

×ˢ˧˴˟˧˦ˣˬ 

× ˸ˣ˯ˮ˸ˢ˪ ˭ˣ˴˶˸˧ˣˣ˥˟ ˸˧˸˶ˠ˷ ˞˪ ˵˥˷ˬ 



ӫӖөӘӫӕ ӕӡӒӟ 

× ˸ˮ˷ˬ ˪˥ˢ2016 ˫˧˸˟˪ ˣ˵˪ˣ˥˧ ˫˧ˡˡˣˬ˸ˬˢ ,˞˟ˢ ˭˲ˣ˞˟: 

× ˸ˣ˶˥˸ˢ ˶˵ˣ˟˟ ˰˴ˣ˟˸ˠˣ˶˧ˡˢ ˸˰˧˟˵˪ ˢˬ˧ˡ˵ˬ ˢ˴˧˶ 

×8 ˶ˬˠˢ ˸˧ˮ˧ˬ˷˪ ˸˧˦ˬˣ˦ˣ˞ ˣ˪˰˧ ˶˸ˣ˧˟ ˢˣ˟ˠˢ ˠˣ˶˧ˡ˟ ˸ˣ˴ˣ˟˵ˢ 

×˪ ˣ˵˪ˣ˥˧ ˸ˣ˴ˣ˟˵ˢ ˶˸˧-8 ˫˧˸˟ 

×  ˸ˣ˴˴˲˟ ˷ˬ˸˷ˢ˪ˣ ˢ˪˷ ˡ˶ˣ˷ˢ ˸˞ ˶˲˷˪ ˭ˬˤ ˭˸ˮ˧˧ ˢ˴ˣ˟˵ ˪˩˪

˸ˣˬ˩˥ 

×˭ˬˤˢ ˫ˣ˸˟ ,ˡ˶˲ˮ˟ ˸˧˟ ˪˩ ˳˶ˣ˧ 

×8 ˶ˬˠˢ ˸˧ˮ˧ˬ˷˪ ˭ˢ ˫ˠ ˣ˪˰˧ ˫˧˸˟ˢ ˸ˣ˷˞˶˟ ˣ˩ˤ˧˷ ˸ˣ˴ˣ˟˵ˢ 

× ˸˧ˮ˧ˬ˷ ˟˪˷ˬ ˪˥ˢ˱˯ˣˮ ˫˧˶ˣ˲˧˷ ˢ˴˵ˬ ˭˧˞ ˶ˬˠˢ , ˫˧ˡ˶ˣ˷ˢ

 ˡ˰ ˫˧˴˶ˣˬ˫˧˩ˣˤˢ ˸˰˧˟˵˪ 



 ӫӖөӘӫӕ ӕӡӒӟ- ӛӪӟӕ 

× ˪˩˟˶ˣ˸ ˸˥˞ ˧˪˟ˬ˯˞ ˸ˡˣ˵˲ ˳˧˶ˬ ˵˥˷ˬˢ ˰ˣˮˬ *  ˪˩ˬ

ˡ˶ˣ˷ ,  ˭˲ˣ˞˟ ˢ˞˪ˢ ˶ˤˣ˥ˣ ˞˟ˢ ˡ˶ˣ˷˪ ˶˟ˣ˰ ˭˩ˬ ˶˥˞˪

˧˪ˠ˰ˬ 

× ˣ˪˷ ˢ˴˧˶ˢˣ ˪˯˲ˮ ˸˧˵ˣ˥ ˞˪ ˢˡˣ˵˲ ˳˧˶ˢ˪ ˢ˯ˮˬ˷ ˡ˶ˣ˷

˸˵˯˲ˣˬ 

 

 *ˢ ˭ˣˮˠˮˬ˟ ˷ˣˬ˧˷ ˨ˣ˸ ˸˥˞ ˸ˡˣ˵˲ˬ ˶˸ˣ˧ ˳˧˶ˢ˪ ˭˸˧ˮ"ˢ˧ˠ˶ˮ˞ " ˦˶ˣ˲˧˷

˨˷ˬˢ˟ .˶ˣ˸ ˪˩˟ ˸˥˞ ˢˡˣ˵˲ ˵˶˷ ˫˧˧˸ˮ˧˟ ˥˧ˮˮ ˸ˣ˦˷˲ˢ ˭˰ˬ˪ 



ӫӖөӘӫӕ ӕӡӒӟ- ӛӪӟӕ 

×˭ˣ˵˥˷ˬ  ˸ˣ˶ˣ˸ ˪˷ ˰ˣ˟˵ ˶˲˯ˬˬ ˟˩˶ˣˬ)˫˧˲˪˞ ˸ˣ˶˷˰  .(

ˡˣ˵˧ˮ ˫˧˪˟˵ˬ ˭ˣ˵˥˷ˬˢ ˱ˣ˯˪ ˣ˰˧ˠˢ˷ ˫˧ˡ˶ˣ˷ ˵˶ .  ˫˞

ˡ˧˥˧ ˡ˶ˣ˷ ˶˸ˣˮ ,˵˯˲ˮ ˭ˣ˵˥˷ˬˢ 

×ˢ˶˧ˤ˪ ˫˧ˡ˶ˣ˷ˢ ˪˩ ˫˧˶ˤ˥ˣˬ ˭ˣ˵˥˷ˬ ˪˩ ˸˪˧˥˸˟ , ˪˩ ˫˧˪˥˸ˣ˞ˬ

˫˧ˡ˶ˣ˷˪ ˷ˡ˥ ˫ˣ˵˧ˬ ˪˶ˠˣˬˣ ˫˧˶˦˯˧ˠ˶ˢ 

×˸ˣ˶˥˸˟ ,ˢ ˭ˣ˧˴˵˥˷ˬ   ˡˣ˵˧ˮˢ ˧˲˪ ˰˟˵ˮ ˡ˶ˣ˷ ˪˩ ˪˷

˫˧ˮˣ˵˥˷ˬ ˧˲˪˞ ˸ˣ˞ˬ ˧ˮ˲ ˪˰ ˠ˧˷ˢ ˡ˶ˣ˷ˢ˷ 

×˫˧ˮˣ˵˥˷ˬˢ ˸ˣˬ˩ ˸˞ ˰ˣ˟˵˪ ˭˸˧ˮ ˸ˣ˧˸˧˟ ˸ˣ˴˶ˢ˟ 



ӔӖӚ ӫӖӫӚӜ ӚӔӚӟӝӫӝ 

×˧ ˸ˣ˸˧˩˟ ˡˣˬ˧˪ˢ ˶ˬˣ˥ ˪˰ ˸˯˯ˣ˟ˬ ˸ˣ˶˥˸ˢ' 

×˫˧ˢ˟ˠ ˶˸˞˟ ˢˡˣ˟˰ˢ ˸˟˧˟˯ˣ ˡˣˬ˧˪ˢ ˶˲˯ 

×˱˸˸˷ˢ˪ ˫˩˸˞ ˫˧ˡˡˣ˰ˬ ˣˮ˞ 

× ˸ˣ˶˥˸˟ ˸ˣ˩ˤ˪ ˣ˲˴˸ ˪˞˭ˣ˧˯ˮ˟ ˭ˣ˷˞˶ˢ ...ˣ˶˩˧ˤ :  ˢ˶˦ˬˢ

 ˸˶˧˟˴ˣ ˢ˞ˮˢ ˞˧ˢ ˸˧˶˵˧˰ˢ˭ˣ˧˯ˮ 

×ˢ˞˶ˣˢ ˧˶ˤˣ˰ˣ ˫˧˶ˣˬ ˫˧ˡˬˣ˰ ˫˩˸˶ˤ˰˪ 

× ˶˲˯ˢ ˧˸˟˟ ˢ˞˶ˣˢˢ ˧˶ˤˣ˰ˣ ˫˧˶ˣˬˢ ˭˧˟ ˢˮˮ˧˞ ˸ˣ˶˥˸ˢJ 

×ˣˤ ˸ˠ˴ˬ˟ ˫˧˯ˣ˩ˬ˷ ˫˧˞˷ˣˮˢ ˸ˮ˟ˢ˟ ˢ˶ˤ˰ˢ ˪˩ ˸˞ ˣ˪˟˵˸ ,  ˞˪ ˨˞

˨˩˪ ˶˟˰ˬ 
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˰ˣˮˬ ,ˢ˶˧ˤ ,ˡ˶ˣ˷ 



ӨӘӪӟӕ ӣӖӡӟ 

× ˸˧˪˞ˣ˦˶˧ˣ ˢ˶˧ˤ˸ˣ˧ˮ˩ˣ˸ ˶˲˯ˬ ˭˧˟ ˵˥˷ˬˢ ˷˥˶˸ˬ ˢ˟ 

× ˸˧ˮ˩ˣ˸ ˪˩")ˡ˶ˣ˷ (" ˧˪˟ˬ˯˞ ˸˲˷˟ ˸˟˸˩ˮ8086 ,  ˸ˮ˰˦ˮ

˸ˣ˧ˮ˩ˣ˸ˢ ˶˞˷˪ ˪˧˟˵ˬ˟ ˸˴˶ˣˬˣ ˵˥˷ˬˢ ˸˶˧ˤ˪ 

×  ˶ˣˤ˞˪ ˸˧˵ˣ˥ ˞˪ ˢˡˣ˵˲ ˸˟˧˸˩ ˧ˡ˧ ˪˰ ˸˧˷˰ˮ ˡ˶ˣ˷˟ ˢ˰˧ˠ˲

ˡ˶ˣ˷ ˣ˸ˣ˞ ˞˴ˬˮ ˣ˟ 

×˸˧˵ˣ˥ ˞˪ˢ ˢˡˣ˵˲ˢ ˸˞ ˳˧˶ˢ˪ ˢ˯ˮ˧ ˵˥˷ˬˢ ˰ˣˮˬ ˶˷˞˩ ,  ˡ˶ˣ˷ˢ

˪˯˲˧ ˢˡˣ˵˲ˢ ˢ˴˶ˣˢ ˣ˶ˣ˟˰ ˶˷˞ 

×  ˶˲˯ˬ ˸˧˪˞ˣ˦˶˧ˣˢ ˢ˶˧ˤ˟ ˫˧ˡ˶ˣ˷ˢ ˸˞ ˳˧˶ˬ ˵˥˷ˬˢ ˰ˣˮˬ

˸ˣ˴˶ˢ ˪˷ ˟˶ ,  ˫˧ˡ˶ˣ˷ˢ ˭˧˟ ˡˣ˵˧ˮˢ ˵˪ˣ˥ˬ ˢ˴˶ˢ ˪˩˟

 ˢ˴˶ˢˢ ˱ˣ˯˪ ˣ˰˧ˠˢ˷"˫˧˧˥" 



ӨӘӪӟӕ ӫөӚӗ 

×256 ˸ˣ˶ˣ˷- 00  ˡ˰FF 

×256 ˢ˶ˣ˷˟ ˫˧˪˯˵˧˲ 

×ˢ˯" ˩65,546 ˫˧˪˯˵˧˲ 



ӔөӖӪ 
×˟ˣ˟˧˯ˢ ˱ˣ˯˪ ˰˧ˠˢ˪ ˡ˶ˣ˷ ˪˩ ˸˶˦ˬ ,

˸ˣˡˣ˵ˮˢ ˸˵ˣ˪˥ ˟˪˷˪ ,  ˰ˣˮˬ˪ˣ

˸˞ˤ ˸ˣ˷˰˪ ˫˧˶˥˞ ˫˧ˡ˶ˣ˷ˬ 

×ˢ˵˧˦˵˦ :  ˣ˟˸˩ˮ ˫˧ˮ˷ˢ ˨˶ˣ˞˪

˫˧˟˶ ˫˧ˡ˶ˣ˷ .˫˸ˣ˞ ˠˣˣ˯˪ ˭˸˧ˮ: 

×˫˧˧˲˵˸ˢ :  ˟ˣ˸˩˪ ˫ˡˣ˰˧˧ ˶˷˞ ˫˧ˡ˶ˣ˷

 ˵˥˷ˬˢ ˭ˣ˶˩˧ˤ˪ ˸ˣˡˣ˵˲ ˪˷ ˢ˪ˣˡˠ ˸ˣˬ˩

˭˸˧ˮ˷ ˪˩˩ ˫˴ˬˣ˴ˬ ˸ˣ˶ˣ˸ ˶˲˯ˬ˟ ,  ˪˰

˫˧˟˧˶˧ˢ ˸˞ ˯˧˟ˢ˪ ˸ˮˬ 

×˫˧˧˸ˮˠˢ : ˵ˬ˥˸ˢ˪ ˫ˡˣ˰˧˧ ˶˷˞ ˫˧ˡ˶ˣ˷

˸ˣˮˣ˷ ˸ˣ˵˧ˮ˩˦ ˧ˡ˧ ˪˰ ˫˧˟˧˶˧ ˪˷ ˢ˰˧ˠ˲ˬ 
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ˡ˶ˣ˷ ˸˟˧˸˩ 



ӔөӖӪ ӫӒӚӫӜӝ ӔӝӪ ӦӒӖӨ 

×˞˟ˢ ˡˣ˵ˢ ˰˦˵˟ ˭ˮˣ˟˸ˮ .  ˢˮˣ˷˟

 ˡ˪˷ ˳˟ˣ˵ˬ"˪˧ˠ˶ "(base.asm)  

ˢˤ ˳˟ˣ˵˟: 

× ˞ˣˢ ˭ˣ˶˩˧ˤˢ ˪ˡˣˬtiny-   ˫˧˞˸ˬ

 ˧˴˟ˣ˵˪com 

× ˭˧˞DATASEG 

× ˸˶ˡˠˢorg 100h ,  ˷˶ˡˮ˷ ˧˲˩

 ˳˟ˣ˵ˬcom 



ӠӖӪӑөӕ ӔөӖӪӕ ӫӒӚӫӜ 

×˞˟ˢ ˡˣ˵ˢ ˰˦˵˟ ˭ˮˣ˟˸ˮ 

 

 

 

×˶ˣ˸ ˪˩˟ ˸˥˞ ˢ˪ˣ˰˲ ˰˴˟˧ ˢˤ ˡ˶ˣ˷ ,˵˥˷ˬˢ ˪˩ ˨˶ˣ˞˪- 

 ˞ˣˢ"˫ˣ˵ˬ˟ ˡˣˬ˰˧" 

×ˢˤ ˡ˶ˣ˷ ˪˷ ˣ˧˸ˣˮˣ˶˸˧ ˪˰ ˟ˣ˷˥˪ ˣ˪˩ˣ˸ˢ ?ˣ˧˸ˣˮˣ˶˯˥ ˪˰? 



ӕөӚӗӒ ӚӫӝӘӫӕ ӞӖӨӚӟ- ӞӚӝӝӜ 
× ˰ˣˮˬ ˧ˡ˧ ˪˰ ˰˟˵ˮˣ ˧˞˶˵˞ ˞ˣˢ ˢ˶˧ˤ˟ ˡ˶ˣ˷ ˪˩ ˪˷ ˧˸˪˥˸ˢˢ ˣˬˣ˵˧ˬ

˟ˣ˟˧˯ ˪˩ ˧ˮ˲˪ ˵˥˷ˬˢ 

×˩ ˢ˶˧ˤ˟ ˫˧ˡ˶ˣ˷ˢ ˫ˣ˵˧ˬ ˸˞ ˸ˣ˞˶˪ ˭˸˧ˮ"˫˧˧˵˲ˣ˞ ˫˧ˣˣ˵ "ˢ˶˧ˤ˟ , ˣ˪˞

˭ˣ˶˩˧ˤ˟ ˫˧˯˲ˣ˸ ˫ˢ˷ ˸ˣˬˣ˵ˬˢ 

×˭ˣ˶˩˧ˤ˟ ˢˢˤ ˫ˣ˵ˬ˪ ˣˮ˰˦˧˧ ˞˪ ˫˧ˡ˶ˣ˷ ˧ˮ˷˷ ˨˩˪ ˠ˞ˣˡ ˵˥˷ˬˢ ˰ˣˮˬ 

× ˡ˰ ˪˷ ˨˶ˣ˞˟ ˸ˣ˧ˢ˪ ˡ˶ˣ˷ ˪˩˪ ˶˷˲˞ˬ ˵˥˷ˬˢ ˰ˣˮˬ512 ˫˧˸˟ 



ӕөӚӗӒ ӞӖӨӟ ӫӢӚӥӫ 
×ˣˮ˪˷ ˡ˶ˣ˷˟ ˧ˣˮ˧˷ ˰˴˟ˮ ,ˢ˶˧ˤ˟ ˧˪ˬ˧˯˵ˬˢ ˫ˣ˵ˬˢ ˸˞ ˯ˣ˲˸˪ ˣ˪ ˫ˣ˶ˠ˧˷ 

 

 

 

 

 

 

×start x-exit ˡˣ˵˟ ˸ˣˬˣ˵ˬ ˪˰ ˫˧˰˧˟˴ˬ :start ˣ ˢ˪˥˸ˢˢ ˪˰-exit   ˪˰

˫ˣ˧˯ˢ .ˡˣ˵ˢ ˪ˡˣˠ ˞ˣˢ ˫ˢ˧ˮ˧˟ ˷˶˲ˢˢ .  ˢˬ˩ ˸˟˷˥ˬ ˢˮˣ˶˥˞ˢ ˢˡˣ˵˲ˢ

 ˨˧˶˴ ˫˧˸˟"ˡ˲˶˪ " ˪˷ ˧˪ˬ˧˯˵ˬˢ ˪ˡˣˠˢ ˡ˰512   ˢˤ ˫ˣ˵ˬ ˢ˴˵ˬˣ ˫˧˸˟

ˡ˶ˣ˷ˢ ˱ˣ˯˟. 



 ӔөӖӪ ӫӒӚӫӜ"ӘӫӖӫ" 

×ˡ˶ˣ˷ˢ ˪˷ ˣ˧˸ˣ˪ˣ˩˧ ˸˞ ˦˰ˬ ˟˧˥˶ˮ ˢ˸˰: 

×ˡ˶ˣ˷ˢ ˸˰˩ ˰˴˟˧ ˢˬ ˭˧˟ˢ˪ ˣ˯ˮ? 

× ˡ˶ˣ˷ˢ ˸˞ ˥˴ˮ˧ ˞ˣˢ˷ ˫˩˪ ˢ˞˶ˮ ˫˞ˢ

˫ˡˣ˵ˢ? 

×ˣ˸ˣ˞ ˶˲˷˪ ˶˷˲˞ ˨˧˞? 
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˫˧ˡ˶ˣ˷ ˪˷ ˸ˣˡ˥ˣ˧ˬ ˸ˣ˪ˣ˩˧: 

 *ˢˡ˟˩ ˢ˴˴˲ˢ 

 *ˢˬ˩˥ ˢ˴˴˲ˢ 

 *ˢ˴˞ˢ 



"ӕӔӒӜ ӕӧӧӥӕ" 
×˵˥˷ˬˢ ˰ˣˮˬ ˪˷ ˸˲˯ˣˮ ˸˪ˣ˩˧ ˠ˧˴ˮ ˢˤ ˟˪˷˟ :ˢˡ˟˩ ˢ˴˴˲ˢ 

×ˢˡ˟˩ ˢ˴˴˲ˢ ˸˪˰˲ˢ˪ ˢˡˣ˵˲ˢ :int 86h )˵˥˷ˬˢ ˰ˣˮˬ˪ ˵˶ ˸˶˩ˣˬ ,

 ˸˶˥˞ ˢ˟˧˟˯˟ ˣ˯ˮ˸ ˪˞J ( 

× ˟ˣ˸˩˪ ˸˥˞ ˢˡˣ˵˲˟ ˸˶˷˲˞ˬ ˢˡ˟˩ ˢ˴˴˲ˢ256   ˸˶˧ˤ˪ ˫˧˸˟

˵˥˷ˬˢ ! ˢˡ˟˩ ˢ˴˴˲ˢ˟ ˟ˣ˟˧˯ ˪˩˟ ˡ˟˪˟ ˫˧˧ˬ˰˲ ˷ˬ˸˷ˢ˪ ˭˸˧ˮ

)ˡ˶ˣ˷ ˪˩ ˶ˣ˟˰( 

×ˢ˞˟ˢ ˢˬˠˣˡ˟ , ˣˮ˧˪˞ ˶˸ˣ˧˟ ˟ˣ˶˵ˢ ˶ˣˤ˞ˢ ˸˞ ˳˧˴˲ˮ) ˟ˣ˸˩ˮ512   ˫˧˸˟

˸ˣ˶˧ˢˬ˟ (ˢ˪˧ˠ˶ ˢ˴˴˲ˢ˪ ˶ˣ˟˰ˮ ˭˩ˬ ˶˥˞˪ˣ 

× ˢ˪ˣ˵˷ ˢ˪˧ˠ˶ ˢ˟˧˸˩ ˧˩˪ˢˬ ˢˬ˩˪"ˢˡ˟˩ ˢ˴˴˲ˢ"? 



ӕӔӒӜ ӕӧӧӥӕ- ӛӪӟӕ 
×"ˢˡ˟˩ ˢ˴˴˲ˢ "˭ˣ˶˩˧ˤ˟ ˶ˣˤ˞ ˪˷ :

˸˞˶˵ˮ ˢˡˣ˵˲ˢ ˶˷˞˩ , ˰ˣˮˬ

 ˟ˣ˸˩˧ ˵˥˷ˬˢ64  ˸˞ ˫˧ˬ˰˲

dx:ax ˟ ˢ˪˧˥˸ˬˢ ˸˟ˣ˸˩˪-es:di 

)ˢ˯" ˣ˟˸˩˧˧ ˩256 ˫˧˸˟( 

×˞˟ˢ ˶ˡ˯ˢ ˧˲˪ ˣ˟˸˩˧ ˫˧˸˟ˢ :al  ,

˥˞" ˩ah ,˥˞" ˩dl  ˱ˣ˯˟˪ˣdh 

ˢ˪˧˪˥ ˶ˤˣ˥ˣ 

× ˢ˟˧˸˩ˢ ˭ˣˣ˧˩)ˢ˶ˣ˥˞ ˣ˞ ˢˬ˧ˡ˵ (

ˢ ˧˲˪ ˰˟˵ˮ-direction flag , ˫˩˶˰ˣ

 ˪˷es:di  ˭˩ˡ˰˸ˬ ˢ˞˧˶˵ˢ ˶˥˞˪

˫˞˸ˢ˟ 

×˫˧˶˦ˬ˶˲: 

×ax, dx- ˟˸˩˧˧˷ ˨˶˰ˢ 

×es- ˟ˣ˸˩ˮ ˣ˧˪˞ ˦ˮˬˠ˯ˢ 

×di- ˟ˣ˸˩ˮ ˣ˧˪˞ ˦˯˲ˣ˞ˢ 

×Direction flag- ˢ˴˴˲ˢˢ ˭ˣˣ˧˩ 

×CLD 

×STD 

×int 86h- ˢ˪˰˲ˢˢ ˸ˡˣ˵˲ , ˡ˰

˟ˣ˟˧˯˟ ˫˧˧ˬ˰˲ 



 ӔөӖӪӝ ӕӟӓӖӔ"ӔӒӜ ӦӚӧӥӟ" 



"ӕӟӜӘ ӕӧӧӥ" 
× ˫˧˟˧˶˧ ˫˧ˡ˶ˣ˷ ˫ˮ˷˧˷ ˢ˞˶ˮ ˫˧˸˧˰˪

ˣˮˮˣ˥˴˧ˮ ˪˰ ˧˷ˬˬ ˫ˣ˧˞ ˫˧ˣˣˢˬ˷ 

× ˢ˶ˣ˴˟ ˫ˢ˟ ˪˲˦˪ ˪˩ˣˮ"˸˧ˠ˶ˣ˶˧˩" 

×  ˡ˶ˣ˷ ˪˩˪ ˢ˴˵ˬ ˸ˣ˶˥˸ˢ ˰ˣˮˬ

"ˢˬ˩˥ ˢ˴˴˲ "˟ˣ˟˧˯ ˪˩˟ ˸˥˞ 

×ˢˬ˩˥ ˢ˴˴˲ :˸˷˲˥ˬˢ ˢˡˣ˵˲  ˪˷ ˭ˣ˸ˮ ˢˮ˟ˬ ˶˥˞4 ˫˧ˡˣ˵˲ˣ˞  ,

˲˧˪˥ˬˣˢ˪ ˣˮ˶ˡˠˢ˷ ˶˥˞ ˡˣ˵˟ ˫˸ˣ˞ ˢ 

×ˢˡˣ˵˲ˢ ˢˬ˩˥ ˢ˴˴˲ ˸˪˰˲ˢ˪ :int 87h ) ˰ˣˮˬ˪ ˵˶ ˸˶˩ˣˬ

˵˥˷ˬˢ , ˸˶˥˞ ˢ˟˧˟˯˟ ˣ˯ˮ˸ ˪˞J ( 

×ˣˤ ˢ˶ˣ˴˟ ,˧˶˞ˮ˧˟ˢ ˢˮ˟ˬˢ ˣˮ˪ ˰ˣˡ˧ˣ ˢˡ˧ˬ˟ ˟˧˶˧ˢ ˡ˶ˣ˷ˢ ˪˷ ,  ˪˩ˣˮ

˧ˮ˦˶˲ ˭˲ˣ˞˟ ˣ˟ ˪˲˦˪ 



ӕӟӜӘ ӕӧӧӥӕ- ӛӪӟӕ 
×"ˢˬ˩˥ ˢ˴˴˲ˢ "˭ˣ˶˩˧ˤ˟ ˶ˣˤ˞ ˪˷ :

˸˞˶˵ˮ ˢˡˣ˵˲ˢ ˶˷˞˩ , ˰ˣˮˬ

  ˢ˰˲ˣˢˢ ˸˞ ˷˲˥ˬ ˵˥˷ˬˢ

 ˪˷ ˢˮˣ˷˞˶ˢ4  ˫˧˸˟ˢdx:ax  ,

 ˸˟ˣ˸˩ˢˬ ˪˥ˢes:di 

× ˶ˡ˯ˢ ˧˲˪ ˞ˣˢ ˫˧˸˟ˢ ˷ˣ˲˧˥

˞˟ˢ :al ,˥˞" ˩ah ,˥˞" ˩dl 

 ˱ˣ˯˟˪ˣdh 

×ˣ˞˴ˬˮ ˫˧˸˟ˢˣ ˢˡ˧ˬ˟ , ˰ˣˮˬˢ

 ˸˞ ˫ˬˣ˵ˬ˟ ˟ˣ˸˩˧4   ˫˧˸˟ˢ

cx:bx . ˷ˣ˲˧˥ˢ ˭ˣˣ˧˩)  ˣ˞ ˢˬ˧ˡ˵

ˢ˶ˣ˥˞ (ˢ ˧˲˪ ˰˟˵ˮ-direction 

flag , ˪˷ ˫˩˶˰ ˨˞es:di   ˞˪

ˢˮ˸˷ˬ 

×˫˧˶˦ˬ˶˲: 

×ax, dx- ˷˲˥ˮ˷ ˨˶˰ˢ 

×es- ˷˲˥ˮ ˣ˟ ˦ˮˬˠ˯ˢ 

×di- ˷ˣ˲˧˥ˢ ˪˥˧ ˣˮˬˬ ˦˯˲ˣ˞ˢ 

×cx, bx- ˟˸˩˧˧˷ ˨˶˰ˢ 

×Direction flag- ˷ˣ˲˧˥ˢ ˭ˣˣ˧˩ 

×CLD 

×STD 

×int 87h- ˢ˪˰˲ˢˢ ˸ˡˣ˵˲  ,

˟ˣ˟˧˯˟ ˸˥˞ ˫˰˲ 



ӕ"ӠӒөӖӨ "ӕӟӜӘӕ ӕӧӧӥӝ ӔӣӖӚӟӕ 

×  ˫˧˪˧˧ˬ˯ ˶˧˧˴ˬ ˞˟ˢ ˡˣ˵ˢ

˨˯ˬˢ ˧˟˥˶˟ 

× ˢˡˣ˵˲ˢmov [bx+ 2041h], al 

ˢˮˣ˩ˬ ˸˲˷˪ ˸ˬˠ˶˸˧ˬ  :

88874120 



ӝ ӕӟӓӖӔ"ӞӜӘ ӦӚӧӥӟ" 

×  ˡ˥˧ ˞˟ˢ ˡˣ˵ˢ ˸˞ ˳˧˶ˢ˪ ˣ˯ˮ

ˢ ˫˰"˭˟˶ˣ˵ "ˢ ˨˧˞ ˣ˞˶ˣ"˭˟˶ˣ˵ "

ˡ˞ˬ ˶ˢˬ ˡ˧˯˲ˬ... 

AL AH DL DH 



ӔөӖӪ ӫӧӑӕ 
×  ˪˩ ˪˷ ˸˥˞ ˢˡˣ˵˲ ˳˧˶ˬ ˵˥˷ˬˢ ˰ˣˮˬ ˶ˣ˸ ˪˩˟˷ ˣˮ˶ˬ˞˷ ˫˧˶˩ˣˤ

ˡ˶ˣ˷ ? ˶˸ˣ˧ ˟˶ ˡ˟˰ˬ ˭ˬˤ ˪˟˵˪ ˨˶ˡ ˷˧J 

× ˫˷˟ ˢˮ˸˷ˬ ˶ˡˠˣˬ ˡ˶ˣ˷ ˪˩˪Energy , ˣ˪ˡˣˠ˷16 ˦˧˟ .  ˨˶˰ˢ

 ˞ˣˢ ˣ˪˷ ˧˸˪˥˸ˢˢ0 

×ˬ ˪ˣˡˠ ˨˶˰ˢ ˫˞-0 , ˪˩5  ˣ˩˶˰ˬ ˶˧˯˥ˬ ˵˥˷ˬˢ ˰ˣˮˬ ˸ˣ˶ˣ˸1 ) ˫˞

 ˨˶˰ˢ0 , ˶˞˷ˮ0( 

×˟ ˶ˠˣ˞ˢ ˨˶˰ ˸˞ ˪˧ˡˠˢ˪ ˫˧˪ˣ˩˧ ˫˧ˡ˶ˣ˷-1 ˰" ˢ˞˧˶˵ ˧ˡˣ˵˲ˣ˞˪ wait 

 ˫˧˧ˬ˰˲˵ˣ˧ˡ˟ 

×˪ ˸ˣ˲ˣ˴˶ ˸ˣ˞˧˶˵ ˧˸˷ ˢˢˤˬ ˵˥˷ˬˢ ˰ˣˮˬ-wait ˡ˧˥˧ ˶ˣ˸˟ ˭˸ˣ˞ ˳˧˶ˬˣ 



ӔөӖӪ ӫӧӑӕ- ӛӪӟӕ 
×˶ˣ˸ ˪˩ ˸˪˧˥˸˟ ,˯˲˞ˬ ˢˮˣ˷ ˢ˧ˠ˶ˮ˞ˢ ˫˞ ,"˸ˣ˶˧ˢˬ  "

˰ ˸˟˷ˣ˥ˬ ˡ˶ˣ˷ˢ"ˢ˥˯ˣˮˢ ˧ 

speed = log2(energy)+ 1 

×ˢ˶˰ˢ : ˫˞energy=0  ˤ˞speed=0 

× ˞ˣˢ ˱˯ˣˮ ˶ˣ˸ ˪˟˵˧ ˡ˶ˣ˷˷ ˧ˣ˩˧˯ˢspeed/16 

×ˢˬˠˣˡ˪  : 

×˟ ˢ˧ˠ˶ˮ˞ˢ ˸˞˪˰ˢ˟ ˶ˣ˸ ˣˮ˰˵˷ˢ-1 . ˸˰˩speed=1 . ˨˷ˬ˪5  

 ˪˷ ˧ˣ˩˧˯ ˷˧ ˫˧˞˟ˢ ˸ˣ˶ˣ˸ˢ1/16 ˱˯ˣˮ ˶ˣ˸ ˸˪˟˵˪. 

× ˣˮ˰˵˷ˢ2 ˪ ˢ˧ˠ˶ˮ˞ˢ ˸˞ ˣˮ˧˪˰ˢˣ ˸ˣ˶ˣ˸-2 . ˸˰˩speed=2 . ˨˷ˬ˪5 

 ˪˷ ˧ˣ˩˧˯ ˷˧ ˫˧˞˟ˢ ˸ˣ˶ˣ˸ˢ1/8 ˱˯ˣˮ ˶ˣ˸ ˸˪˟˵˪ , ˨˷ˬ˪5  ˸ˣ˶ˣ˸ˢ

 ˪˷ ˧ˣ˩˧˯ ˷˧ ˫ˢ˧˶˥˞˷1/16 ˱˯ˣˮ ˶ˣ˸ ˸˪˟˵˪. 

 



Click to add Text 

ӞӚөәӢӨӑ ӖөӖӓӔӖӨ 

˫˧˟ˬˣˤ ˪˰ ˸ˣ˦˪˸˷ˢˣ ˫˧˟ˬˣˤ 



ӞӚӒӟӖӗ 
×  ˵˥˷ˬˢ ˸˶˧ˤ˟ ˫˧˲˸˸˷ˬ ˸ˣ˶˥˸ ˪˩˟

 ˫˧˞˶˵ˮˢ ˫˧ˡ˥ˣ˧ˬ ˫˧ˡ˶ˣ˷"˫˧˟ˬˣˤ" 

×˰ ˫˧˟˸˩ˮ ˣ˪˞ ˫˧ˡ˶ˣ˷" ˸ˣ˶˥˸ˢ ˸ˣˣ˴ ˧

˸˶ˡˠˣˬ ˢˬ˧˷ˬ ˧˪˰˟ˣ 

× ˡˣ˵ ˸ˣ˶˥˸ˢ ˸˞˶˵˪˫˧˟ˬˣˤˢ  ˶˯ˬˮ

˫˧˲˸˸˷ˬ˪ 

× ˡˣ˵˫˧˟ˬˣˤˢ  ˸˧˸ˣˮ˩˸ ˢˡ˧˥ ˪˪ˣ˩ /

˸˧˦ˬ˧˸ˬ 



әӖӪӥ ӚӒӟӖӗӝ ӕӟӓӖӔ 
× ˞˸ˢ ˨ˣ˸˪ ˣ˪˷ ˢ˪˥˸ˢˢ ˸˟ˣ˸˩ ˸˞ ˟˸ˣ˩ ˢˤ ˧˟ˬˣˤ1234h 



ӠӖӚӣө "ӚӒӟӖӗ ӝӣ ӫӖәӝӫӪӕ 
× ˫˧˯ˮˬ ˫˧ˡˡˣˬ˸ˬ ˫˧˸˧˰˪"˦˪˸˷ˢ˪ " ˪˰

˫˧˟ˬˣˤˢ ˰" ˧˶ˣˤ˞˪ ˸ˣ˧˶˞ˮ˧˟ ˸ˣˡˣ˵˲ ˸˟˧˸˩ ˧

˫˧˟ˬˣˤ ˫˸ˣ˞ ˪˷ ˭ˣ˶˩˧ˤˢ . ˧˟ˬˣˤ˪ ˫˶ˣˠ ˢˤ ˟˴ˬ

˶˥ˣ˟ ˡˡˣˬ˸ˬˢ˷ ˸ˣˬ˧˷ˬ ˰˴˟˪ 

× ˢ˸˶ˤ˰˟˷ ˭ˣˣ˧˩ˬ ˡˡˣˬ˸ˬ˪ ˢ˪˧˰ˣˬ ˣˤ ˢ˦˧˷

 ˶˷˲˞"˥˧ˣˣ˶ˢ˪ " ˱˞ˣ ˡ˶ˣ˷ˢ ˪˷ ˢ˴˧˶ˢ ˭ˬˤ ˸˞

 ˣ˪˷ ˸ˣ˴˴˲ˢ ˦˯ ˸˞)˭ˢ˟ ˷ˬ˸˷ˢ ˫˶˦ ˫˞( 

×˭˧˧˴˪ ˟ˣ˷˥ :˪˧ˠ˶ ˡ˶ˣ˷˩ ˡ˵˲˸ˬ ˧˟ˬˣˤ ,  ˡ˟˪ˬ

 ˞˪˞ ˵˥˷ˬ˟ ˥˴ˮ˪ ˣˮ˧˞ ˣ˪˷ ˡˣ˰˧˧ˢ˷ ˢˡ˟ˣ˰ˢ

ˣ˸ˣ˞ ˸ˣ˟˷˪ ˣ˥˧˪˴ˢ˷ ˣ˪˞˪ ˭ˣ˶˸˧ ˶˷˲˞˪ 

×˟ˣ˟˧˯ˢ ˱ˣ˯˟ ˡˣ˵˧ˮ˟ ˵˪ˣ˥ ˣˮ˧˞ ˧˟ˬˣˤ 



ӚӒӟӖӗ ӝӣ ӫӖәӝӫӪӕӝ ӕӟӓӖӔ 
×˶ˠ˞˟˧ˡ ˸˶ˤ˰˟ ˧˟ˬˣˤˢ ˸˞ ˥˸ˮˮ: 

 

 

 

 

 

×ˢˮˣ˩ˬ ˸˲˷˪ ˧˟ˬˣˤˢ ˡˣ˵ ˫ˣˠ˶˸ :A33412EBFB 

× ˯˲ˣ˸ ˢˤ ˡˣ˵5 ˭ˣ˶˩˧ˤ˟ ˫˧˸˟- ˨˷ˬˢ˪ ˟ˣ˷˥ ˰ˡ˧ˬ 



ӚӒӟӖӗӕ ӝӣ ӫӖәӝӫӪӕӝ ӚӝӝӜӕ ӠӖӚӣөӕ 
×ˣˮ˪˷ ˡ˶ˣ˷ˢ ˪˞ ˳ˣ˲˵˪ ˣ˪ ˶ˬˣ˞˷ ˡˣ˵ ˱˧˯ˣˮ ˧˟ˬˣˤˢ ˱ˣ˯˟ 

×˧˶ˣ˵ˬˢ ˧˟ˬˣˤˢ ˱ˣ˯˟˷ ˢ˞˪ˣ˪ˢ ˸˞ ˯ˣ˶ˡˮ ˡˣ˵ˢ ˸˲˯ˣˢ ˶˥˞˪ ,  ˨˩

ˣˮ˪˸˷˷ ˢ˴˧˲˵ˢ ˸ˡˣ˵˲ ˸˞ ˳˧˶˧ ˞ˣˢ˷ 

×  ˱ˣ˯˟ ˭˩ˣˬ ˣˮ˪˷ ˡˣ˵ˢ ˪˩˷ ˧ˮ˲˪ ˢ˴˧˲˵ˢ ˸ˡˣ˵˲ ˸˞ ˯ˣ˶ˡˮ ˫˞ ˢ˶˵˧ ˢˬ

˧˟ˬˣˤˢ? 

×ˢ˶ˣ˴ˢˬ ˞ˣˢ ˳˧˶ˢ˪ ˫˧˴ˣ˶ ˣˮ˥ˮ˞˷ ˡˣ˵ˢ: 

×mov si, xxxx     ; xxxx is the value of ax 

× jmp si 

×˶˟˯ˢ :ax ˣˮ˪˷ ˡ˶ˣ˷ˢ ˪˷ ˢ˪˥˸ˢˢ ˸˟ˣ˸˩ ˞ˣˢ 

×"˰˟ ˪˧˥˸ˢ˪ ˨˧˶˴ ˡˣ˵ˢ ˧˩ ˞˴ˬˮ ˶ˠ˞˟˧ˡ ˧-BE , ˪˷ ˫˧˸˟ ˧ˮ˷ax ,  ˶˥˞ˣ

 ˨˩FFE6 )˶ˠ˞˟˧ˡ˟  ˣˮ˥ˮˢax=0ABCDh( 



ӚӒӟӖӗӕ ӝӣ әӝӫӪӟӪ ӔӖӨӝ ӕӟӓӖӔ 
×ˣˮ˪˷ ˢ˪˥˸ˢˢ ˸ˡˣ˵ˮ ˪˞ ˳ˣ˲˵˪ ˢ˶ˣˬˣ ˧˟ˬˣˤˢ ˱ˣ˯˟ ˪˸˷ˮ˷ ˡˣ˵: 

 

 

 

 

 

×˧˟ˬˣˤˢ ˱ˣ˯˟ ˡˣ˵ˢ ˸˞ ˣˮ˩ˢ˷ ˶˥˞˪ ˵˶ ,ˢ ˸ˡˣ˵˲ ˸˯˧˶ˡ-jmp   ˪˷

˧˟ˬˣˤˢ: 



ӚӒӟӖӗӕ ӝӣ әӝӫӪӟӪ ӔӖӨӝ ӕӟӓӖӔ 
×˸ˣ˦˪˸˷ˢ˪ ˡˣ˵ˢ ˪˪˩ ˸˞ ˶˟˥ˮ 

×ˢˮˣ˷˞˶ˢ ˢ˶ˣ˷˪ ˟˪ ˫˧˷˪ ˷˧ : ˸˞ ˟ˣ˸˩˪ ˶ˣ˸ ˧˟ˬˣˤ˪ ˶˷˲˞˪ ˢˡ˰ˣˮ

˪ ˣ˪˷ ˢ˪˥˸ˢˢ ˸˟ˣ˸˩-1234h ,  ˨˶˰˟ ˫˧˷ˬ˸˷ˬ ˣˮ˥ˮ˞˷ ˧ˮ˲˪

ˣ˪˷ ˫ˣ˵˧ˬˢ ˸˞ ˶˸˞˪ ˧ˡ˩ ˣˤ ˸˟ˣ˸˩˟˷ 



ӚӒӟӖӗ ӝӣ ӫӖәӝӫӪӕ- ӕөӚӗӒ ӕӪӘӟӕ 
×˧˸˪˥˸ˢ ˟˴ˬ :˧˟ˬˣˤ ,˞ ˡ˶ˣ˷ '˧˟ˬˣˤˢ ˪˰ ˦˪˸˷ˬˣ ˧˪˧˧ˬ˯ ˶˧˧˴ˬ˷ ,

˟ ˡ˶ˣ˷ ' ˠˣ˯ˬjmp start 



ӚӒӟӖӗ ӝӣ ӫӖәӝӫӪӕ- ӕөӚӗӒ ӕӪӘӟӕ 
×˸ˣ˦˪˸˷ˢˢ ˶˥˞˪ ˟˴ˬˢ: 


