CMSC311 midterm study guide

Main concepts and knowledge points

1. Boolean expression calculation,

2. truth table, implement boolean function from truth table

3. implementation of multiplexor, encoder, decoder

4. Memory implementation
5. DRAM

6. CPU internal organization: Register , PC , ALU, IR
7. what is highest memory location if the CPU use 10-bits address bus

8. binary number, decimal number, 2-complement number and conversion

9. logical operation: and, or, not, xor, shift
10. know all instructions for the relative-simple-cpu

11. branch instructions and how to translate for loop, if…then…else

12. instruction cycle, How is instruction executed (step-by-step description)

13. Stack and function call
14. explain push instruction

15. how is function call supported (relevant instructions)

16. how to move data from memory to register

sample questions:

(0)questions from homeworks

(1)The following program tries to initialize an array into 2,4,6,8,...20 (the array size is 10 words). There are several bugs in this MIPS code segment. Fix them by provide a bug free version.

la $a0, array #load array address

li $t1,1 #variable i, initialize to 1

li $a3, 10 #size of array

loop:

sll $t2, $t1, 1 # i*2

add $a1, $a0, $t1 # address for array[i] in $a1

sw $t2, 0($a1) #store to the array[i]

beq $t1, $zero, EXIT #if i==10 exit

addi $t1, 1

EXIT:

.data

array:

.word 0,0,0,0,0,0,0,0,0,0
(2) Translate these code to equivalent

MIPS assembly code. Use proper syscall for printint.

main() {

int result;

result=X_number(6);

print_int(result);

}

int X_number( int i) {

if (i==1 || i==0) return 1;

else{

tmp1 = X_number(i-1);

tmp2 = X_number(i-2);

return tmp1+tmp2;

}

}
