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Outline

● Translate Fibonacci Number in RISC-V
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Steps for Making a Procedure Call

(1) Save necessary values onto the stack

(2) Assign argument(s), if any

(3) jal call

(4) Restore values from stack
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Basic Structure of a Function
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Fibonacci Numbers (1/7)

● The Fibonacci numbers are defined as follows
● F(n) = F(n - 1) + F(n - 2)

● F(0) and F(1) are defined to be 0 and 1, respectively

● Rewriting this in C, we have:
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Fibonacci Numbers (2/7)

● Now, let’s translate this to RISC-V

● You will need space for three words on the stack

● The function will use one $s register, $s0

● Write the Prologue
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Fibonacci Numbers (3/7)

● Now, write the Epilogue
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Fibonacci Numbers (4/7)

● Finally, write the body
● Start to translate the C code the lines indicated in the comments
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int fib (int n) {

if (n == 0) { return  0; } // Translate Me!

if (n == 1) { return 1;} // Translate Me!

……… }

addi $a0,  $zero,  0 # $a0 = 0, a0 is return value

beq $a2,  $zero, fin # if (n == 0) 

addi $a0,  $zero,  1 # $a0 = 1

beq $a2,  $t0,     fin # if (n == 1)



Fibonacci Numbers (5/7)

● Almost there
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int fib (int n) {

………

return (fib(n - 1) + fib (n - 2));

}

addi $a2,  $a2,  -1 # $a2 = n - 1

sw $a2,  0($sp) # Need $a2 after jal

jal fib # fib(n - 1)

lw $a2,  0($sp) # Restore $a0

addi $a2,  $a2,  -1 # $a2 = n - 2



Fibonacci Numbers (6/7)

● Remember the $a0 is caller saved!
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int fib (int n) {

………

return (fib(n - 1) + fib (n - 2));

}

add $s0,  $a0,  $x0 # Place fib(n - 1) somewhere

# it won’t get clobbered

jal fib # fib (n - 2)

add $a0, $a0,   $s0 # $a0 = fib(n-1) + fib(n-2)



Fibonacci Numbers (7/7)

● Here is the complete code for reference
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entry:

addi a2, zero, 3

jal  fib

ret

fib:

addi sp, sp, -12

sw   ra, 8(sp)

sw   s0, 4(sp)

fib_if_zero_or_one:

addi a0, zero, 0

beq  a2, zero, fib_fin

addi a0, a0, 1

beq  a2, a0, fib_fin

fib_call_n_1:

addi a2, a2, -1

sw   a2, 0(sp)

jal  fib

lw   a2, 0(sp)

addi a2, a2, -1

fib_call_n_2:

add  s0, a0, zero

jal  fib

add  a0, a0, s0

fib_fin:

lw   s0, 4(sp)

lw   ra, 8(sp)

addi sp, sp, 12

jr   ra

https://gist.github.com/kaijhsu/946b8bd06dccbd7d9f7263495dedcb6f


Simulation result
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