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Question 1    (6 marks) 
What will be the content of the addresses A, A+1, A+2, and A+3 if you sto
hexadecimal value 0x1234ABCD at address A.  Write your answer in hexa

1. In byte big-endian format? 
2. In byte little-endian format? 
3. In bit big-endian (word = 4 byte) format? 
4. In bit little-endian (word = 4 byte) format? 

 
Question 2    (8 marks) 
Encode the following decimal numbers in 16-bit 2's complement notation, 
result as a bit pattern in hexadecimal. 
(For example, if the 2's complement encoding is the number 111111111111
base-2 then write FFFF base-16.) 

 
-37 
 279 
-32740 
+32740 
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Question 3   (10 marks) 
Express the base-10 number  

-119.675 
as accurately as possible in the "internal'' 32-bit IEEE floating-point representation. 
What is the representation of the same number in double precision? 
 
Question 4   (15 marks) 
Write the Intel x86 assembler code to implement the following section of C.  Assume that 
the routine that called you may be using some unknown set of registers. 
 #include <stdio.h> 
 
main() 
{short ls, lt, m; 
 
  ls = 0; 
  lt = 0; 
  m = 1; 
while (m <= 10) { 
    ls++; 
    lt += m; 
    m += 2; 
  } 
 
printf("ls = %d,m = %d,lt =  %d\n", ls, m, lt); 
 
  return(0); 
} 
 
Question 5   (12 marks) 
a. For the Motorola 68000 write the assembler code that will swap the value of bit 13 

and bit 27 in register d0. 
b. For Motorola 68040 show how you would use the bit field instructions to do the same 

operation as question 5a above. 
 
Question 6   (12 marks) 
Write the SPARC assembler code to evaluate the C expression 
(a * pow(3.14159,2) + 2.0* b – c) 
in single precision assuming %f0 contains a, %f1 contains b and %f2 contains c. 
 
Question 7   (12 marks) 
Consider the single SPARC assembler statement 
 set 0x1234ABCD,%o1 ; Same constant as in Question 1 
Show in hexadecimal (or binary) and in as much detail as you can supply based on the 
course notes the exact code that will be generated for this statement.  Explain how you 
arrived at your solution. 
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Question 8   (17 marks)  All three sections relate to the SPARC Architecture 
 
8.1) Explain the purpose of an annul bit. 
 
8.2) The following piece of code compares b^2 - 4ac with zero.  If the result is equal to 
zero, then it is printed out that “no real roots exist”. Find the mistake(s) with this code 
and correct them. 
 
Note: Assume %f4 = b^2 - 4ac 
 
#include <sun4/asm_linkage.h> 
 
        .seg    "text" 
        .global _root 
 
root: 
        save    %sp,-128,%sp 
        .... 
 
        set     zero, %l6       ! %l6 = 0.0 
        ld      [%l6], %f8      ! %f8 = 0.0 
 
        fcmps   %f4, %f8        ! is b^2 - 4ac =< 0? 
        nop 
        fbl     imaginary       ! if it is <, branch to  

  ! imaginary root section 
        set     out3, %o0 
 
imaginary: 
        call    _printf 
 
done:                           ! finished! ;) 
        ret 
        restore 
 
        .seg "data" 
        .align 4 
zero:                
       .single 0r0.0 
 
out3: 
        .asciz "There are no real roots\ 
 
 
8.3) This piece of code wants to print that the given quadratic only has one root.  Find the 
mistake(s) and correct them. 
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#include <sun4/asm_linkage.h> 
 
        .seg    "text" 
        .global _root           
 
one_root: 
 
        fadds   %f0, %f0, %f0   ! %f0 = 2a 
        fdivs   %f2, %f0, %f6   ! %f6 = -b/2a 
 
        call    _print_f 
        set     out2, %o0       ! output root 
        nop 
 
done:                           ! finished! ;) 
        ret 
        restore 
         
        .seg "data”        
 
out2: 
        .asciz "There is 1 root:  %f\n"      
 
Question 9   (8 marks) 
Next year Intel will announce a new chip (code name Merced) to replace the Pentium 
range of microprocessors.  What new features would you expect to be in this new 
product.  Suggest four possible items (bullets are fine - see table below – which you can 
copy into your exam booklet) under each of the following headings - 

• Architecture 
• Implementation 

 
Architecture Implementation 

1 1 

2 2 

3 3 

4 4 
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