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���� م� ا����ا���
���  
  ا�������ت ا������� و ا�������–
ا�� ا�
رس ا�

allko 
 

 

 
  Logic)(وا���"!�� ) Arithmetic(������ ا���م �� ا��
����ت ا�������

7 6
���� ) operands( .0����ت ���ء ��* ا��
�.-ت ��!�� ا�,رس ا�* أر�'��.  
 

  .flags د��� @?<7 ا��,=> :��- �� ا�ـ ��� :79 ا�9,ء
 

 
 
 

  .1 أو 0 و=EPQ ا�!��� N� flag ، آN� 7 =��* 16آ�� J6ى GHن هEا ا���70 ه� ���0 
">. �. �@��. �S@أ N=ة ا������ ��� رأJ!?ا� ��UJ6 ,=أر Nآ���UJج ا�����= �. ,U�= Wت و��� ... 

• Carry Flag (CF) - this flag is set to 1 when there is an unsigned overflow. For example 
when you add bytes 255 + 1 (result is not in range 0...255). When there is no overflow 
this flag is set to 0.  

• Zero Flag (ZF) - set to 1 when result is zero. For none zero result this flag is set to 0.  

• Sign Flag (SF) - set to 1 when result is negative. When result is positive it is set to 0. 
Actually this flag take the value of the most significant bit (MSB).  

• Overflow Flag (OF) - set to 1 when there is a signed overflow. For example, when you 
add bytes 100 + 50 (result is not in range -128...127).  

 
 �S�HJ
. �S�ا� �. k�� ا=�تJا� l:�� ) �9,ئ�7 ������9 �:nا *�� ( 

 
 
 
 
 
 
 
 
 



 
 

First group: ADD, SUB,CMP, AND, TEST , OR, XOR 
 

 ا������ ) operands(هzE ا��
����ت ��S ا��
�.-ت
REG, memory 
memory, REG 
REG, REG 
memory, immediate 
REG, immediate 
 
REG: EAX, AX , AL , AH , EBX , etc… 
memory: [BX], [BX+SI+7], variable, etc... 
immediate: 5, -24, 3Fh, 10001101b, etc... 
 
 


, هzE ا��
����ت ، �0�����H ��6ن دا��� lH ا��
�.7 اnول  •� . ����
6 ���CMP و TEST *�� J��6 
 .�lء ا�Jا=�ت H!ط وW ��6ن أي 

•  lت ه����
  CF, ZF, SF, OF, PF, AF ا�Jا=�ت ا��zES� J�Q�6 l ا��
 �0�H          mov أن =��@� .� @?k ا��W -�. ، �0 =�0ز أن ��two operands���6,.� =��ن ه��ك  •

ecx,ax�0ا�� k?@ �. ���� ��S@W . 
,ى ا��
����ت ، zESH ا�!��� �ح) .
�.operand) 7أ=�� .�� =�0 ذآzJ ه� أ@ه اذا را=N :��� .� آـ  •

30 6
�l أ@�� ���!7 ا�!��� mov ebx,30 �� =�� ه��ك Wح!� ، .�- إذاهl ������م ا�
�Jي  
 . ���k�S وه�Eا30 6
�l @!7 ا�!��� J��mov ebx,30hي ، ����� 

 E6 two operandsآJّ أ@�� :��� ان ا�ـ. �0�H أن �6,د ا���0 ا�Eي lH   z,=J6 ح��� ���ان ا�EاآJة •
 �����0 ا��"��ب  operand=�0 أن =��@� .� @?k ا��E� ، �0ا lH ح��� ���ان ا�EاآJة �H@�� @9,أ ا�ـ 

  أي .��J ، �� ���ان ا�EاآJةPointer وهl ا�P<�ر �ـ byte �� ، ptr أو ح�* word أو dwordأ.� 
)   DS:[BX] -�.. ( -�. ����
 ADD DWORD PTR DS:[ECX],EAX:    أ@�J ا�* هzE ا��

 zEأو هSUB AX , WORD PTR DS:[ECX] 
 

 
 

 
1- ����
6 ADD ولn7 ا.�
 . 6!�م �0�' ا��
�.7 ا���@l ا�* ا��
2- ����
6  Sub ولnا �. l@7 ا���.�
 . J"6ح ا��
3- ����
6 cmp ولnا �. l@7 ا���.�
 ) .��� ا�����S� J�Q�= �0 ا�Jا=�ت H!ط( J"6ح ا��
4- ����
6
���� .�"!��  . AND د��� @Jى 6 zEـ . ه� *��= �. �S� ��!"�. ����� 7آTruth Table ول,U أو 

�9 ��
���� . ا��!�!������AND ـ��H Truth Table ه� :)  ��� ��� l!"�. بJ� ����� lه ����
هzE ا�
 )ا�<?J وا��اح, H!ط 

 
1 AND 1 = 1 
1 AND 0 = 0 
0 AND 1 = 0 
0 AND 0 = 0 
 

5- ����
6 TESTk?�� 6!�م �ه  6!�م �. ANDط!H ا=�تJا� *�� J��6 �0ا���� ��� . 
 
 
 



 
 
 
6- ����
6 OR ا�ـ ، ��!"�. ����
  : ه� آ�����Truth Table l 6!�م �
 

1 OR 1 = 1 
1 OR 0 = 1 
0 OR 1 = 1 
0 OR 0 = 0 
 

7- ����
6 XOR ا�ـ ، ��!"�. ����
 : ه� آ�����Truth Table l 6!�م �
)�S����. ن-.�
  )1 ، واذا آ�@� .���?�� �0�����H �0 �0�����H اذا آ�ن ا��
 

1 XOR 1 = 0 
1 XOR 0 = 1 
0 XOR 1 = 1 
0 XOR 0 = 0 
 
Second group: MUL, IMUL, DIV, IDIV 
 

 ا������ ) operands(هzE ا��
����ت ��S ا��
�.-ت
REG 
memory 
 

•  ����
6MUL ، ب �,ون إ��راتJا�� �� �����. IMUL رات��G� بJ���  .k?@ *��  9"�= ءlا�� 
DIV و IDIV.  

•  ����
6MUL و IMUL ط!H ا=�ت ا������Jان ��* ا�J��6  :CF , OF 

�,.� ��6ن ا�����0 أآJ9 .� ح�0 ا��
�.-ت ، ��,ه� �6�7 ه���6 ا�Jا=��� ا�!��� H1) set to 1( ���H 


JوIDIV��H H و DIV أ.� ������9 ��
����  .)set to 0 (�0,ا ذ�¡ ��H�-ن ا�!��� . J�¢ ا=�تJ���!ا� � 
)undefined. ( 

•  l����
6 lH بJا�� �Sأ��� *�� ��= lا�!�ا�, ا��MUL و IMUL lه : 
 

• A byte operand is multiplied by AL; the result is left in AX. 
• A word operand is multiplied by AX; the result is left in DX:AX. DX contains the high-

order 16 bits of the product..  
• A doubleword operand is multiplied by EAX and the result is left in EDX:EAX. EDX 

contains the high-order 32 bits of the product.  

-2 * -4 = 8 = 8 h = 1000 b 
 
MOV AL, -2 
MOV BL, -4 
IMUL BL          
; AX = 8 h = 1000 b 
 
 
 
 
 



1700 * 520 = 0D7D20 h  = 11010111110100100000 b 
 
MOV AX, 1700 
MOV BX,520 
MUL BX  
; DX =000D h = 0000000000001101 b   
; AX= 7D20 h = 0111110100100000 b  
 
 
12345678h * 99999999 h = AEC33E18EAD65B8 h = 
     101011101100001100111110000110001110101011010110010110111000 b  
 
MOV EAX, 12345678h 
MOV EBX, 99999999h 
MUL EBX 
; EDX = 0AEC33E1 = 00001010111011000011001111100001   
; EAX = 8EAD65B8 = 10001110101011010110010110111000 

 
 

��� ، k��GH 7ن إ��ESH  �Hا =
�l أ@ه ���Wh�Sح¥ أ@ه اذا آ�N9 ا�
,د آ�� ه� ESHا =
�l أ@ه ���
�Jي ، ا.� اذا أ�?N ا�-ح!� 
6
�l أن ا�
,د ����9=��ريbا�-ح!�   . 

 
 ����
96
� ��J6 �. �0=, :���ه( S�H�� ا�0,ول ا����l ا�Eي =��§ ا���Wت ا��-ث ��!��� DIV و IDIVأ.� ������9 ��( 

 
 

Dividend )ه��R مTا����(  Reminder )UV�Wا�(  Quotient )YZا���(  Size 
AX AH AL Byte 

DX:AX DX AX Word 

EDX:EAX EDX EAX dword 

 
11CCCEEE44BBBAAA h /33A33A33 = 583EF4DF h = 1011000001111101111010011011111 b 
 
MOV EDX, 11CCCEEE h 
MOV EAX, 44BBBAAA h 
MOV ECX, 33A33A33 h 
IDIV ECX 
; EAX = 583EF4DF h = 1011000001111101111010011011111 b 
; EDX = 15B96C3D h 
 
 

Third group: INC, DEC, NOT, NEG 
 

 ا������ ) operands(هzE ا��
����ت ��S ا��
�.-ت
 

REG 
memory 

 
•  ����
6INC, DEC ا=�ت ا������Jان ��* ا�J��6  : ZF, SF, OF, PF, AF 
•  ����
6NOTا=�تJأيّ .� ا� *�� J��6 W . 
•  ����
6NEG ا=�ت ا������Jا� *�� J��6  :CF, ZF, SF, OF, PF, AF. 

 
1-  ����
6INC,!,ار واح�7 �.�
  6!�م ��=�دة ا��
2-  ����
6DEC,!,ار واح�7 �.�
  6!�م �G@!�ص ا��
3-  ����
6NOT7.�
 ) وا�
�k ص��§1 =<9§ 0ا�ـ  ( 6!�م �
�k آN� 7 .� ���ت ا��
4-  ����
6NEG ـ��� ��6!�م ����9,ال ا�!� two's complement �S� . 



 
 

Fourth group : MOV instruction  
 ا������ ) operands(هzE ا��
���� ��S ا��
�.-ت

 
MOV REG, memory 
MOV memory, REG 
MOV REG, REG 
MOV memory, immediate 
MOV REG, immediate 

 
 : ، ESHا ه� ا�����ح H!ط segment registerأ.� lH ح��� آ�ن أح, ا��
�.-ت 

 
MOV SREG, memory 
MOV memory, SREG 
MOV REG, SREG 
MOV SREG, REG 

 
 l@7 ا���.�
  )destinationا���SU (إ�* ا��
�.7 اnول  ) sourceا��<,ر (هzE ا��
���� 6!�م ���¬ ا��

 
 
 

���.n7 ذ�¡ ، .� ��!�م �ه ...وا­ن ا�* ا�!��7 .� ا�� ���آ�® = ,

Jف �@ W ���H ��.ا.° آ�J9ا� ���@ ��
kط و��!H z,=J@ �. E?�= يEه� آ���� ا���د ا�°.�@J9آ7 ا� . 

 
 اn.��� ا������ �6�U 7��' اnوا.J ا����  ذآJه�

 
9553h+35h=9588h 
mov eax,9553h 
add  eax,35h 
 
111011101b * 100100001b=100001101001111101b 
mov eax,111011101b 
mul  100100001 
 
01100001  AND  11011111 = 01000001 
mov cx,01100001b 
and  cx,11011111b 
 

 ��Jف .� ا�* .�70 .� وذ�¡ ���' ا��Jف ascii=���¡ ا��
�.7 .' اnحJف ، أي أن �6!7 :��� ا�ـ : .-ح�� 
 : آ�� lH ا����ل ا����J?. ±�>�6 l�.-� ���   :'a' lد��6 ه�Eا 

 
01100001  AND  11011111 = 01000001 
mov al, 'a'              ; al = 01100001b 
and al, 11011111b  ; al  = 01000001b  ('A') 
 
 
 
 



203 / 4 = 50.75  
MOV AX, 203   ; AX = 00CBh 
MOV BL, 4 
DIV BL        ; AL = 50 (32h), AH = 3 
 
NEG 5 
MOV AL, 5   ; AL = 05h          = 0000 0101 
NEG AL       ; AL = 0FBh (-5)  = 1111 1011 
NEG AL       ; AL = 05h (5) 
 
NOT 00011011b 
MOV AL, 00011011b 
NOT AL        ; AL = 11100100b 

 
 �,@= �S��� �U�. DS:[2156]دة lH ا�EاآJة ��, ا�
��ان lH00011011b هEا ا����ل ، ��?Jض ان ا�!��� 

 l7 ا������: 
 

NOT 00011011b 
NOT [2156]        ; [2156]  = 11100100b 
 

 
 ...وlH N!H إ=<�ل ا��
��.� ���9´� و�,ون 6
!�,7.³ أن أآ�ن :, ...ا�* ه�� =��lS درس ا���م

 
 

Assignment: 
Write a code that perform the following arithmetic operation : (with minimum instruction) 
[ (555AAA h + 10001000100010001 b  ) * 666777888 ]  /  0E777C h 
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1- http://www.emu8086.com/ 
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