Midterm Examination CS402

Date: March 24, 2008

Closed Book/Closed Notes

Test covers Computer Architecture Material.

Test Duration: 1 hour and 30 minutes maximum.

The test is worth 20 points towards the final grade.

There are 10 questions. Each question is worth 2 points. Answer the question in a clear and precise manner. Double answer is the same as no answer. The test covers material from chapters 1-4 and appendix A of text as well as material not covered by the text but discussed in class.

Question 1 :  Identify the fields in a format R MIPS instruction by listing the type of information in each field and the number of bits dedicated to each field. Identify a sample instruction of format R.


       add  $1, $2, $3


Question 2: Identify the fields in a format I MIPS instruction by listing the type of information in each field and the number of bits dedicated to each field. Identify a sample instruction of format I.



addi  $1, $2, 100 
Question 3:  In a Java program the main method makes a call to method A which in turn makes a call to method B. The Activation frame of each method is 256 bytes. The top memory address is ffff.  What’s the content of register $sp at the time B is executing? If the value hex a222 is stored in $fp-4 in B’s frame, what is the address of the next instruction to be executed after B returns?
Sp-> fcff
a222










Question 4:  Considering question 3. What’s the content of register fp at the time that B is executing? What ‘ s the content of the dynamic link part of B’ s frame? If A passes a parameter int a to method B, write the address in stack where a is found with respect to register $fp.
$fp= fdff
Dynamic Link= feff points to the top of A frame
Address of a= fp+4
Question 5:  Write the MIPS assembly code for the loop 


for ( i=0; i<=100; i=i+1)



a[i] = b[i]+c;

   where a and b have base address of decimal 1000 and decimal 2000 respectively. Variable i is in register $t0 and c is in register $s0. Any constants needed can be loaded from memory.

add  $t0, $t0, $zero  // initialize i to zero 

add $t6, $t6, $zero

addi  $t6, $t6, 1

addi $s1, $zero, $zero

addi $s2, $zero, $zero

addi $S1, $s1,1000 //place base of a in $s1
addi $s2, $s2,2000 //place base of b in $s2
   loop:  sll $t1, $t0, 2  //multiply I by 4 

add $s3, $s1, $t1  //add to base of a to get a[i]


add $s4, $s2, $t1  //add to base of b to get b[i]


lw   $t3, 0($s4) //load value of b[i] 

 
add $t4, $t3, $s0 // add c to b[i]

sw  $t4, 0($s3)  // store b[i]+c in location a[i]
addi $t0, $t0, 1 //advance I by 1

                           slti  $t5, $t0, 101  //sets t5=0 if i >=101 ,t5=1 if i<101
 beq $t5, $t6 , Loop //$t6=1, therefore go to Loop if $t5=1
Exit:

Question 6:  Assume for simplicity a 8 bit word ( instead of 32) processor. Two’s complement arithmetic is used. Write the binary representation of the decimal number -10. Write the subtraction of the decimal numbers 10-8 by showing all steps in two’s complement arithmetic.
11110110 is the number -10
        00001010 = 10   00001000=8

 Two’s compliment of  8 is 

       11110111

      +              1

_______________

      11111000

Now add           00001010

         
+           11111000

                     ___________

 1 (overflow)    00000010

Question 7:  Again assuming an 8 bit processor, the value in register $s0 is 1111 1100 and the value in register $s1 is 1111 1111. State the value in register $t0 after the instruction 
slt  $t0,  $s0,  $s1 

is executed. 

What’s the value in $t0 if  sltu $t0, $s0, $s1 is executed?
The value in $So is -4 if it is a signed number and a large positive number if it is unsigned.
The value in $s1 is -1 if it is a signed number and a larger than $s0 positive number if it is unsigned.

In the first case $t0 has the value 1 since -4<-1

In the second case again $t0 has the value 1

Question 8 :  Write the flow chart for the algorithm for multiplication.

Page 178 of text
Question 9: Write the flowchart for the division algorithm

Page 185 of text
Question 10:  Show the IEEE 754 representation of the number -0.5 in single precision.
S bit is 1
E=126
Fraction is all zeros.
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