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Sem: IV Branch: CSE 

Note: Answer Any Five Questions 

Question 

# 
Description Marks Distribution Max 

Marks 

1 

a) Draw and explain the internal architecture of the 8086 

along with functions of each blocks and registers.  

10 M 10 M 

 Functional Block diagram 3 M 

 Explanation on BIU,EU 3 M 

 General purpose and Special Purpose registers  2 M 

 Flag register 2 M 

2 

 

a) Differentiate between physical address and logical 

address  
 

4 M 

10 M 

 Explanation 2M 

 Examples 2M 

b) If DS=E210H, CS=A920H, SS=0B01H, BP=1234H, 

SP=0130H, SI=4321H, DI=1200H, BX=1000Hthen 

determine the physical address accessed in the 

following instructions. 

MOV [BP+DI+0A], AH    

MOV AL, [5036H] 

MOV  AX, [BX+SI] 

                 PUSH AX 

4*1.5M 6 M 
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3 

 Explain addressing modes of 8086  

 

10 M 

 

10 M 

  Register and Immediate addressing modes with 

examples 
3M 

  Memory addressing modes with examples 7M 

4 

 

 

Develop an assembly language program that Copies 10 

word information stored in consecutive memory 

locations to another reserved block of consecutive word 

memory location. Use Indexed addressing mode. Write 

appropriate comments. 

 

 

 

10M 

 

 

10 M 

 
  Program  

 Usage of indexed addressing mode 

5M 

2M 

   Comments 3M 

5 

 

 

a) 

With proper syntax and examples explain 

ADD,ADC, SUB and SBB instructions 

 Syntax plus examples each instruction  
1.25*4 

 
5 M 

10 M b) 

 

Explain the flag register with necessary diagrams. 

Choose an appropriate example to show how flag 

bits are updated. 

 Flag register details 

 Example 

     

 

 

2 M 

3 M 

6 

a) What are control transfer instructions 

 Jump and Call instruction execution 

explanation 

 

 

 

   

03  M 

10 M 

 

 

b) Demonstrate all conditional and unconditional 

jump Instructions available in 8086 assembly level 

programming with syntax and application. 

 Conditional jump instruction with syntax (any 

4) 

 Unconditional jump with proper syntax 

 

 

 

 

 

5 M 

 

2 M 
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7 

a) Write an assembly language program using 8086 

instructions to add 8 byte information stored in 

consecutive memory locations. Consider the data in 

such a way that the resulting sum is a word data. 

Find the average value. Use full segment Definition. 

 Program with one sample output data 

 Full segment definition 

 

 

 

 

 

7M 

3M 

10M 
 

10 M 
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2 (a)      Differentiate between physical address and logical address 

 

Physical Address: Physical address is a 20bit address that is actually put on the address lines of 8086 

and decoded by the memory interfacing circuit. This has arrange of 00000H-FFFFFH (1MB). It refers 

to the actual physical location in the memory. 

 

Logical address: To access a location in 1MB memory, the entire memory is viewed as a group of 

segments each ranges up to 64KB size. Thus each location within a segment is specified as a 

combination of two 16bit values called, segment value and offset address. It is represented as  

Seg reg: Offset reg 

Offset address is a location in 64KB space. 

The default segments and offset registers available in 8086 

 

 
 

 

 

   (b)  If DS=E210H, CS=A920H, SS=0B01H, BP=1234H, SP=0130H, SI=4321H, DI=1200H, 

BX=1000Hthen determine the physical address accessed in the following instructions. 

MOV [BP+DI+0A], AH    

 MOV AL, [5036H] 

MOV  AX, [BX+SI]  

PUSH AX :  

 

Given DS=E210H, CS=A920H, SS=0B01H, BP=1234H, SP=0130H, SI=4321H, DI=1200H, 

BX=1000H 

 

 

1) MOV [BP+DI+0A], AH   

 

              As BP is indicated the referred segment is STACK 

 Logical address - SS: BP+DI+0A 

 Physical address – (SS*10H) + BP+DI+0A 

  

          Physical address – (0B01H*10H) + 1234H+1200H+0Ah =  0D44E H 

 

2) MOV AL, [5036H] 

   The referred segment is DATA 

 Logical address - DS: 5036H 

 Physical address – (DS*10H) + 5036H 

  

          Physical address – (E210H*10H) + 5036H = E7136 H 



 
 
 
IAT 1 Solution- 17CS44     Faculty: Preethi. A, Savita S 
 

2 | P a g e  
 

 

 
3) MOV  AX, [BX+SI]  

 

The referred segment is DATA 

 Logical address - DS: BX+SI , DS:BX+SI+1 

 Physical address – (DS*10H) + BX+SI and (DS*10H) + BX+SI+1 

  

          Physical address – (E210H*10H) + 1000H+ 4321 = E3230H and E3231 H 

 

4) PUSH AX  
The referred segment is stack 

 

Top of the stack: SS: SP 

The available location: SS: SP-2 

Physical address: – (SS*10H) + SP-2 and (SS*10H) + SP-1 
B13H and B13DH 
 

4) Develop an assembly language program that Copies 10 word information stored in consecutive 

memory locations to another reserved block of consecutive word memory location. Use Indexed 

addressing mode. Write appropriate comments. 

 

.MODEL SMALL 

.DATA 

SRC DW 1234H,0ABCH,1200H,3456H,1000H,300H,100H,200H,5400H,3200H 

DEST DW 10 DUP(0) 

 

.CODE 

; INITIALISTION OF DATA SEGMENT REGISTER  

START:MOV AX,@DATA 

MOV DS,AX 

 

MOV CX,10 ; INITIALISE COUNTER 

LEA SI, SRC ; LOAD EFFECTIVE ADDRESS OF SRC TO SI, SI A POINTER TO SRC 

LEA DI,DEST; DI POINTER TO DEST 

; COPY WORD DATA FROM SOURCE TO DESTINATION  

BACK: MOV AX,[SI] 

MOV [DI], AX 

ADD SI,2 ; MANIPULATE SRC POINTER 

ADD DI,2; MANIPULATE SRC POINTER 

LOOP BACK ; REPEAT TILL CX BECOMES ZERO 

; TERMINATIO CODE 

MOV AH,4CH 

INT 21H 

END START 
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5 (a) With proper syntax and examples explain ADD,ADC, SUB and SBB instructions 

 

 

 

ADD/ADC Instruction:  

Syntax: ADD destination, source ; destination= destination +source 

 ADC destination, source; destination= destination +source+Carry 
 

These instructions add a number from source to a number from destination and put the result in the 

destination. The ADC, instruction also adds the status of carry flag into the result.  

 The source may be an immediate number, a register, or a memory location.  

 The source and the destination in an instruction cannot both be memory locations.  

 The source and destination both must be of same size. If you want to add a byte to a word, you 

must copy the byte to a word location and fill the upper byte of the word with zeroes before 

adding. 

  Flags affected : AF, CF, OF, PF, SF, ZF. 

 

SUB/SBB Instruction:  

Syntax: 

 

SUB destination, source ; destination= destination - source 

 SBB destination, source; destination= destination – source- Carry 
 

 The source may be an immediate number, a register, or a memory location.  

 The source and the destination in an instruction cannot both be memory locations.  

 The source and destination both must be of same size.  

 Flags affected : AF, CF, OF, PF, SF, ZF. 

 

 

   (b) Explain the flag register with necessary diagrams. Choose an appropriate example to show 

how flag bits are updated. 
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The followig example shows, the effect of ADD instruction on Flag bits 

 
 

 

 
 

6 (a) What are control transfer instructions 

In the sequence of program execution it may be necessary to transfer the control to another instruction 

than the next instruction in line. This is achieved through the use of control transfer instruction. The 

various type of control transfer instruction available with 8086 are 

 Conditional jump 

 Unconditional jump 

 Procedure Call 

CALL: 

 

The CALL instruction is used to 8086 Program Execution Transfer Instructions to a 

subprogram or procedure. There are two basic types of CALLs, near and far.  

 A near CALL is a call to a procedure which is in the same code segment as the CALL 

instruction. When the 8086 executes a near CALL instruction it decrements the stack 

pointer by two and copies the offset of the next instruction after the CALL on the stack. 

It loads IP with the offset of the first instruction of the procedure in same segment. The 

near CALL is also known as intra-segment CALL  

 A far CALL is a call to a procedure which is in a different segment from that which 

contains the CALL instruction. When the 8086 executes a far CALL it decrements the 

stack pointer by two and copies the contents of the CS register to the stack. It then 

decrements the stack pointer by two again and copies the offset of the instruction, after 

the CALL to the stack. Finally, it loads CS with the segment base of the segment which 

contains the procedure and IP with the offset of the first instruction of the procedure in 

that segment. The far CALL is also known as inter segment CALL. 

 

RET: 

The RET instruction will return 8086 Program Execution Transfer Instructions from a procedure to the 

next instruction after the CALL instruction in the calling program. 
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    If the procedure is a far procedure (in a different code segment from the CALL instruction 

which calls it), then the instruction pointer will be replaced by the word at the top of the stack. 

The stack pointer will then be incremented by two. The code segment register is then replaced 

with a word from the new top of the stack. After the code segment word is popped off the stack, 

the stack pointer is again incremented by two. So 8086 will fetch the next instruction after the 

CALL. 

    If the procedure is a near procedure ,then the instruction pointer will be replaced by the word 

at the top of the stack. The stack pointer will then be incremented by two. So 8086 will fetch 

the next instruction after the CALL. 

 

 

 

 

6 (b)Demonstrate all conditional and unconditional jump Instructions available in 8086 assembly level 

programming with syntax and application. 

 

Unconditional Jump: 

 

JMP label 
 

 

This instruction will always cause the 8086 Program Execution Transfer Instructions to fetch its next 

instruction from the location specified in the instruction rather than from the next location after the JMP 

instruction.  

 There are two basic types of JMPs, near and far. A near JMP is a jump where destination location is in 

the same code segment. In this case only IP is changed. A near JMP is known as intra-segment JMP.  

 A far JMP is a jump where destination location is from a different segment. In this case both IP and 

CS are changed as specified in the destination. A far IMP is known as Inter segment JMP Near and far 

jumps are further described as either direct or indirect.  

 

 If the destination address for the jump is specified directly within the instruction, then the jump is 

described as direct. 

 

  If the destination address for the jump is contained in a register or memory location, the jump is 

referred as indirect, because the 8086 has to access the specified register or memory location to get the 

required destination address.  

 

Conditional Jump: 

 

Syntax: 

Jcond label  
 

 Conditional Transfer Instructions: These instructions will cause a jump to a label given in the instruction if 

the desired condition(s) occurs in the program before the execution of the instruction. The destination must be 

in the range of – 128 bytes to + 127 bytes from the address of the instruction after the conditional transfer 

instruction. If the jump is not taken, 8086 Program Execution Transfer Instructions simply goes on to the next 

instruction.  
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7  Write an assembly language program using 8086 instructions to add 8 byte information stored 

in consecutive memory locations. Consider the data in such a way that the resulting sum is a word 

data. Find the average value. Use full segment Definition. 

 

; DATA SEGMENT DEFINITION 

DATA1 SEGMENT ; DATA1 SEGMENT STARTS 

ARR  DB 23H, 45H,12H, 34H,23H, 47H,33H, 56H 

LEN DW 8 

SUM DB 00,00 
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DATA1 ENDS   ; DATA1 SEGMENT ENDS 

 

; CODE SEGMENT DEFINITION 

CODE1 SEGMENT  ; CODE1 SEGMENT STARTS 

 

ASSUME CS:CODE1, DS:DATA1  ; The ASSUME directive is used to tell the assembler 

that the name of the logical        ;segment should be used for a specified 

segment 

MOV AX,DATA1 

MOV DS,AX 

 

LEA SI,ARR   ; GET THE OFFSET ADDRESS OF DATA IN TO SI REG 

MOV CX,LEN    ; LOAD THE COUNT 

MOV AX,00    ; INITIALISE TARGET REGISTER FOR SUM 

 

COMPUTE: ADD AL,[SI] 

ADC AH,0 

INC SI 

LOOP COMPUTE 

 

 

MOV SUM,AL    ; STORE THE SUM IN MEMORY LOCATION 

MOV SUM+1,AH   ; STORE THE HIGHER WORD OFSUM IN MEMORY  

 

 

MOV AH,4CH 

INT 21H 

 

CODE1 ENDS   ; CODE1 SEGMENT END 

END 
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