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Do Not Open The Test 
Until Told To Do So 



Midterm Exam – CSE378 Autumn 2009                  Snyder 
 
This is closed book, closed notes, closed calculator and closed neighbor test. 
 

1. [3 points] If x = 0011  1010  1010  1001  0101  0011  1011  1100 as a binary 
integer, what is –x as a binary integer? 

 
2. [2 points] The x in Question1 is what hexadecimal number? 

 
3. [2 points] When the x of Question 1 is interpreted as a single precision floating 

point number, what are the bit values for its 
sign ____, exponent ___________________, fraction ______________________ 

 
4. [2 points] What number is the zero for single precision floating point exponents?  
 
 
5.  [4 points] Express the 0 of an n-bit bias-represented number as an expression.  
 
 
6. [5 points] Using the “green card”, translate the following bit sequence interpreted 

as MIPS machine code into assembly language – be sure to include the correct 
register names, addresses, immediate values, etc.   
 

0000  0011  1110  0000  0000  0000  0000  1000  _______________________ 
 

7. [6 points] Register $t0 contains an arbitrary bit sequence; write three assembly 
instructions to set the “even bits” to 0 and to keep the odd bits. (Bit 0 is even.) 

 
 
 
 

 
8. [8 points] MIPS hardware does not directly implement the pseudo-instruction: 

 abs $result, $source 
for storing the absolute value of register $source into register $result.  Show the 
kind of MIPS code the assembler might create for this instruction. 
 
 
 
 
 
 

 
9. [5 points] If we try the experiment of executing  

lb $t0, 0($t1) 
lh $t0, 0($t1) 
lw $t0, 0($t1) 



and discover that only two of the three instructions is legal, what do we know 
about the value in $t1? 

 
 
 

 
10.  [25 Points] The following “move to front” C code moves A[n] of an integer array 

A to A[0],  (n < m, the size of the array.) 
 

t = A[n];  // Remove A[n] 
for (i=n; 0<i; i--) { // Start at hi, go to lo 
     A[i] = A[i-1]; // Shift item “right” 
} 
A[0] = t;  // Refill A[0] 
 
Write this operation in assembly language assuming the base address of A is in 
$a0 and the value of the array index n is in $a1. Comment profusely. 
(Hint: Focus on getting the code correct, rather than finding the most clever 
solution.) 
 



 
 

11.  [8 points] Suppose the top element on the stack is the integer i in a C function. 
Show assembly code to push i-- onto the stack. 

 
 
 
 
 

12.  [5 points] List the opcodes (of the core instruction set, i.e. no pseudos) for all of 
the instructions that use the “Shift left 2” circuit of the following diagram. 

 
 
 
 

 
13. [8 points] In the diagram above, highlight in color those portions of the circuit 

that are active when computing store for the store word instruction. (Note that 
other portions will be active in this single cycle implementation; mark only those 
portions that contribute to the operation of the instruction, including control.) 

 
14. [5 points] Give the control lines and their settings required to implement the 

single cycle store instruction above. 
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15.  [8 points] In the accompanying diagram mark in color those portions of the 

circuit active during the third cycle of a store instruction in this multicycle 
processor design.  (Hint: Think of what you know from cycle 3.) 

 

 
 
 
16. [4 points]  If ALU operations take 2 ns, register reads/writes take 1ns, and 

memory operations each take (thanks to a miracle!) 10ns,  
a. How long is the single cycle design’s clock cycle?  

 
 

b. How long is the multicycle design’s clock cycle? 
 
 

Show your work.  
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