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[1](8 marks) Using the stack, complete the code to exchange two word-size data items located at DAT1 and DAT2 in the memory. 








LEA
AX, DAT1








LEA 
BX, DAT2

PUSH WORD PTR [AX] 

PUSH WORD PTR [BX]

POP WORD PTR [AX]    

POP WORD PTR [BX]
[2](8 marks) Answer the following questions.

a) What is the main difference between a stack segment and a data segment in intel processors?

Stacks grow down in memory and data grows up.

b) What are the default segment registers for SI and DI? 

· SI: DS

Data Segment
· DI: ES

Extra Segment
c) What are the four distinguished ages in computation?

Mechanical, Electrical, Integrated Circuit.
d) List two microprocessor specifications that directly affect its performance?

      
Clock speed, cache size, size of registers, size of data bus.

[3] (4 marks) In Intel 8086 microprocessors, why is the segment register content appended by 0 to generate the physical address?

Segment registers are 16 bits, but the 8086 uses 20-bit addresses. The extra zero is needed to create the physical 20-bit address. Without that one may not create segments in all parts of the memory.

[4] (12 marks) Assuming 32-bit Intel instructions in an 80386. Translate from machine to assembly code (a), and translate from assembly code to machine (b). Note: if D=1, data flows to REG from R/M and, if D=0, data flows to R/M from REG field.

a) 89F3
10001001 11110011

opcode for MOV: 100010 , D=0, W=1



MOD=11, therefore reg to reg



REG=110, therefore ESI



R/M=011, therefore EBX



Assembly code: MOV EBX, ESI

b) MOV  BX, [SI]


Since it is operating in 32-bit instructions mode, 66 should be appended to switch register sizes to 16 bits instead of 32 bits.
10001011
00011100



Machine Code: 66 8B 1C

[5](10 marks) Write a single intel instruction to replace each of the following.

a) DEC
AX


SUB AX, 1
b) LEA 
AX, DAT1                  MOV AX, OFFSET DAT1
c) NOT
AX


XOR AX, FFFFH
d) BT
AX, 5 


TEST AX, 0020H 
e) MOV
AX, 8 OR 2

MOV AX, 10
[6](8 marks) What are the maximum number of non-overlapping memory segments for an intel 80386 microprocessor (32-bits data bus and 32-bits address bus) operated in the following modes.

       a) Real mode

Each segment is 64kB and the total memory is 1MB.

Therefore, 2^20/2^16=16 segments.

       b) Protected mode

13-bit selctorss, therefore 2^13 = 8192 descriptors, 
but there is a bit (T1), which selects local or global 
descriptor tables. 
Therefore 8192+8192 = 16384 segments.

