
 
 

Sheet 1 solution 

A) 1) 

8086 8088 

15 lines Do---D15 8 lines Do-----D7 

Can address 1 word or 1 byte of data Can address 1 byte of data 

To transfer 16 bits from/to memory it 
needs 1 operation. 

To transfer 16 bits from/to memory it 
needs 2 operations. 

 

Logical memory is the same for 8086 and 8088: 

 

 

 

 

 

 

 

                                            Logical memory for 8088/8086 

 Physical memory for 8088 is the same as its logical memory. 

 Physical memory for 8086 is different than its logical memory as it consists 

of 2 banks each with size 512Kbytes. 

 

 

 

 



 
 

 

 

 

 

 

                                              Physical memory for 8086 

 

2) 20 address lines Ao to A19. 

Memory locations: 1M= 220 locations. 

I/O devices that can be accessed: 216
. 

3) a) 8086: 

Address bus: A0 to A19 (20lines). 

Data bus: D0 to D15 (16 lines). 

b) 8088: 

Address bus: A0 to A19 (20 lines). 

Data bus: D0 to D7 (8 lines). 

4) Control bus function: 

 Controls whether the operation a write or read operation. 

 Controls whether the memory or an I/O device is accessed. 

5) 1Kbytes =210 =1024 bytes. 

Nibble= 4 bits , byte= 8 bits , word= 16 bits , 

 double word= 32 bits. 



 
 

6)  

The normal operation of 8085 (non-pipelined execution) is : 

 

The operation of 8088/8086 (pipelined execution) is: 

 

The advantages of pipelining is : 

 Keeping the bus busy all the time means higher efficiency. 

 Faster than non-pipelined execution as Both BIU and EU can be working 

simultaneously without waiting for the completion of the other task 

(pipelined parallel processing). 

 

 

 

 

 

 



 
 

 

7) The basic internal architecture of 8086/8088 microprocessors: 

 

 

 

 

 

 

 

 

B) 1) 

 16KB= 214, thus it requires 14 address lines. 

 The highest address is  3FFFH (14 ones). 

2) The word stored in B00H is FF00H.  

3) 

 

 

 

 

 



 
 

C)   The primary functions of these registers include: 
 AX (Accumulator)  

 Used with the arithmetic and logic operation.  

 Used with the I/O devices  
 

BX (Base)  

 Hold the base address of data located in the memory.  

 Hold the base address of a table of data referenced by the translate 
instruction (XLAT). 
 

CX (Count)  

 Used as a counter for certain instructions such as shift rotate and loop.  

 Used as a counter for the string operations.  
 

DX (Data)  

 Used with the arithmetic instruction such as 16-bit multiplication and 
division.  

 Holds the I/O port number for a variable I/O instruction. 

 
D) 
1)Code segment ⇒ stores the program or code.  
2)Data segment ⇒ stores the data.  
3)Stack segment ⇒ stores data as LIFO stack. 
4)Extra segment ⇒ used for string instructions. 
 

 
 

 

 

 



 
 

E) a) Can be coded. 

b) Cannot be coded. 

c) Cannot be coded. 

d) Can be coded. 

e) Can be coded. 

f) Cannot be coded. 

g) Can be coded. 

h) Can be coded. 

i) Cannot be coded. 

F) 

 

 

 

CF=0     AF=1    SF=1     ZF=0     PF=1 

G)  

1) True. 

2) False because the prefetch queue is a FIFO queue 2 bytes wide and 3 locations 

deep for 8086 while for 8088 it is 1 byte wide and 4 locations deep. 

3) True. 
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4 solution tShee 

1) a) Copy 03FFH to BX, BX=03FFH. 

b) Copy the address of DATA to AX. 

c) Copy the two bytes addressed by LIST into DI and the next two bytes to DS. 

d) Copy the two bytes addressed by LIST into BX and the next two bytes to ES. 

e) Save the flag register into stack. 

f) Read the data from device with port number 0EEH and put it in AL. 

 

2) a) Mov  BX,DATA : BX=DATA ,                   LEA BX,DATA : BX=address of DATA. 

b) In AL,10H : Loads data from I/O device at port number 10H into Al.(Direct 

(fixed) port addressing ). 

In AL,DX : loads data from I/O device at port addressed by DX into Al(indirect 

port addressing). 

c)same as (b) 

 

3) Mov   BX,5000H 

Mov   ES,BX 

Mov   DI,0000H 

Mov   CS,1000H 

CLD 

Mov   AL,77H 

Rep    StosB 

 

4) Mov   Ax,000H 

Mov   DS,AX 

Mov   ES,AX 

Mov  SI,340H 

Mov   DI,360H 

Mov   CX,[400H] 

CLD 

Rep    Movsb 

 



5) Mov   BX,0B000H 

Mov   DS,BX 

Mov   ES,BX 

Mov    SI,200H 

Mov    DI,600H 

Mov   CX,0FAH 

CLD 

Rep     Movsb 

 

6) a)  

 Mov   AX,000 

 Mov   DS,AX 

 Mov   [380H],0d 

 Mov   [381H],1d 

 Mov   [382H],4d 

 Mov   [383H],9d 

 Mov   [384H],16d 

 Mov   [385H],25d 

 Mov   [386H],36d 

 Mov   [387H],49d 

 Mov   [388H]64d 

 

b)i) 

Mov    AX,000 

Mov    DS,AX 

Mov    Bx,380H 

Mov    AL,[400H] 

XLAT 

Mov    [401H],AL 

 

ii)Same as before. 

 

 



c) 

Mov Ax,000 

Mov DS,AX 

Mov BX,380H 

Mov AL,[400H] 

XLAT 

Mov CL,AL 

Mov AL,[401H] 

XLAT 

ADD AL,CL 

Mov [402H],AL 

 

7) a) Resisters are not of the same size. 

b) You should add WORD PTR or BYTE PTR to determine whether to increment 

a byte or  a word.(conceptual not a syntax error) 

c) A BYTE PTR or WORD PTR is required to determine whether the addition is 

done to a byte or a word. 

8)  

a) 

AX=0100H=16d 

BL=FDH=-3d 

IDIV BL     :  𝐴𝑋
𝐵𝐿⁄ = 16

−3⁄ =  −5
1

3
 

AL=-5d=FBH 

AH=1d=1H 

AX=01FBH 

Note: 

AL (or quotient) has the same sign of dividend (AX). 

AH (or remainder) has a negative sign when either the divisor or dividend has a 

negative sign. 

 

b) 

AX=-16d  



BL=3d 

IDIV BL : 𝐴𝑋
𝐵𝐿⁄ = −16

3⁄ = −5
1

3
 

AL=-5d=FBH 

AH=-1d=FFH 

 

9)  

a) AND   BX,DX 

b) AND   DX,[SI]-8 

c) OR      BP,1122H 

d) OR     [when],AH 

e) XOR   [BX],DX 

f) XOR    DX,[BP]+3C 

 

10)  

a) ADD   AL,BL 

ADD   CL,AL 

ADD   DL,CL 

ADD   AH,DL 

MOV  DH,AH 

 

b) ADD   DI,SI 

ADD   DI,BP 

SUB   AX,DI 

MOV  BX,AX 

 

 

c) MOV  AL,CL 

MUL   CL 

MUL   CL 

MOV  CL,AL 

 

d) MOV  AL,BL 



CBW 

DIV     CL 

MOV  DL,AH 

MOV  DH,2H 

MUL  DH 

MOV  BL,AL 

MOV  AL,DL 

MUL   DH 

MOV  BH,AL 

 

e) CBW 

MOV   BX,AX 

 

f) MOV   BH,7H 

MUL    BH 

MOV   CX,AX 

MOV   BH,5H 

MOV   AL,BL 

MUL    BH 

SUB     CX,AX 

MOV   AX,DX 

MOV   BH,8H 

DIV      BH 

SUB     CX,AX 

XCHG  AX,CX 

 

g) OR     AX,000FH 

AND  AX,0FFFH 

XOR   AX,0380H 

 

h) MOV  AL,66H 

MOV CX,NUMBER OF BYTES 

CLD 



REPNE  SCASB 

 

11) MOV   AX,[100H] 

ADD    AX,[200H] 

MOV   [300H],AX 

MOV   AX,[102H] 

ADC     AX,[202H] 

MOV   [302H],AX 

 

12) MOV   AL,[100H] 

MOV   BL,AL 

AND    AL,0FH 

AND    BL,0F0H 

MOV   CL,O4H 

SHR     BL,CL 

ADD    AL,BL 

 

 Another solution: 

MOV  CL.[0100H] 

MOV  AL,CL 

AND  CL,0FH 

AND  AL,0F0H 

MOV  BL,10H 

CBW 

DIV   BL 

ADD  AL,CL 

 

13) MOV   SI,340H 

MOV   DI,340H 

MOV   CX,[401H] 

MOV   [DI],00H 



AGAIN: MOV  AL,[SI] 

ADD   [DI],AL 

INC    SI 

LOOP  AGAIN 

 

14) MOV   CX,[401H] 

MOV   SI,340H 

MOV   DI,400H 

MOV   [DI],00H 

AGAIN: MOV  AX,[SI] 

ADD WORD PTR[DI],AX 

ADD   SI,2 

DEC   CX 

JNZ    AGAIN 

 

15) MOV    AX,N 

MOV    CX,N-1 

MOV    BX,N 

AGAIN: DEC   BX 

MUL   BX 

LOOP AGAIN 

 

Another solution: 

MOV   CX,N-1 

MOV   AX,N 

AGAIN: MUL   CX 

DEC   CX 

JNZ   AGAIN 

 

 

16) MOV   SI,340H 

MOV   AL,00H 



MOV   CX,0AH 

AGAIN: MOV   [SI],AL 

INC  AL 

INC  SI 

LOOP AGAIN 

MOV  CX,0AH 

MOV  SI,340H 

AGAIN2: MOV  AL,[SI] 

ADD  [SI],AL 

INC     SI 

LOOP  AGAIN2 

 

17) a) SHR  DI,1 

b) SHL  AL,1 

c) ROL  SI,1 

d) RCR  DX,1 

e) SAR  DH,1 

 

18) a)AX=1234H 

b)AX=1234H ,   BX=1234H 

c) Since  AX= 0001 0010 0011 0100 

         not AX=1110 1101 1100 1011 

then AX=EDCBH 

d) AX=0000H 

e)AX=1234H 

f)AX=1234H, CX=0000H 

g)CL=02,       AX=1234H 

h) since AX=0001 0010 0011 0100 

then SHL AX,CL 

AX= 0100 1000 1101 0000 

=48D0H 

i)AX=0001 0010 0011 0100 

=1234H 



j)AX=0100 1000 1101 0000 

=48D0H 

CX=0002H 

 

19) MOV   DX,3000H 

MOV   DS,AX 

MOV   CX,63H   (63h=99d) 

Y:MOV   DL,CL 

MOV  SI,0B50H 

X:MOV AL,[SI] 

CMP AL,[SI+1] 

JC  NO-SWAP 

XCHG  AL,[SI+1] 

MOV  [SI],AL 

NO-SWAP: INC  SI 

DEC   DL 

JNZ    X 

DEC  CL 

JNZ   Y 

 

20) a) 4d=0100 

then SHL AX,2 

b) 10d = 1010 

SHL  AX,1 

MOV BX,AX 

MOV CL,2 

SHL   AX,CL 

ADD AX,BX 
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