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Question 1. (8 points)   
 
Bits in a binary number do not have an inherent meaning. Given the following pattern of 
bits: 

1011 0110 0010 0100 0000 0000 0001 10102 
 

  
a) What number does it represent assuming that it is a signed integer in two’s complement 

representation? 
b) What number does it represent assuming that it is an unsigned integer? 
c) Which SPARC instruction does it represent assuming it is an instruction from the 

SPARC architecture?  
d) What decimal number represents assuming that it is a floating point number (standard 

IEEE 754 standard)? 
 
 
Question 2. (12 points)   
 
The numbers A and B are floating point numbers of the IEEE 754 standard.  For these two 
numbers determine the operations indicated below.  Express the results as floating point 
numbers. (12 points) 
 
  A = 01000001001001000000000000000000 
  B = 11000010110011000000000000000000 
 
  A + B = 
 
  A - B =  
 
  A x B =  
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Question 3.   (20 points)   
 
In a LOAD-STORE architecture, the only instructions which can access memory are the 
instructions load and store. Consider the following statement: “Having a large number 
of processor registers makes it possible to reduce the number of memory accesses needed 
to perform complex tasks”. 
 
Device a simple computational task to show the validity of this statement for a processor 
that has four (4) registers compared to another that has only two(2) registers. Assume that 
there are add, subtract, and multiply instructions in the instruction set and that only 
the load and store instructions can access memory. Arithmetic and logic instructions may 
read and write to the same register. 
 
 
 
Question 4.  (40 points) 
 
Design a 16-bit architecture (each instruction is of 16 bits).  The architecture must has at 
least four arithmetic/logic instructions, instructions for accessing memory, at least four 
branch instructions and one subroutine instruction.  The architecture must somehow handle 
immediate numbers.  For this exercise provide the following: 

 
a) A list of the instructions with a brief description of their operation (25 points) 
b) The instruction format corresponding to each instruction (10 points) 
c) The architectural registers and their function (5 points) 

 
 
Question 5 (20 points) 
 
Show a sequence of at least ten memory accesses that result in a grater number of hits for a 
direct mapped cache than for a two-way associative cache.  Assume the following: 
 

• The architectural memory consists of 1024 bytes. 
• Each cache block has four bytes. 
• The cache has four blocks. 
• The two-way associative cache uses the LRU replacement algorithm. 






