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fact.spim
1. # factorial.spim--- A recursive SPIMprogram Denonstrates function
2: # call and return
3:
4.
5: .dat a
6: pronpt: .asciiz "Nunber: "
7: nl: .asciiz "\n"
8: instr: .asciiz "Enter 0 to exit.\n"
9: response: .asciiz "Factorial: "
10:
11:
12: #HHABHHBHEBHE B HE BT HE R R R R R R R R R AR AR R
13: # main
14: HHHHBHHHHHAHHH R HH R TR HH R R R R R R R R R R R R
15:
16: .text
17: .globl main
18: main:
19: sub $sp, $sp, 16 # Push frame & save registers.
20: sw $f p, 16($sp)
21: sw $ra, 12($sp)
22: sw $s0, 8($sp)
23: add $fp, $sp, 16
24:
25: i $v0, 4 # Print instruction
26: la $a0, instr
27: syscal |
28:
29: jal getnum # CGet a nunber from keyboard.
30:
31: sw $v0, -12(%fp) # Store locally.
32: nove $s0, $vO
33:
34: whilel:
35: beqz $s0, endwhilel # Conpute until 0 entered.
36:
37: i $v0, 4 # Print response pronpt.
38: | a $a0, response
39: syscal |
40:
41: nove $al0, $sO # Pass ar gunent
42:
43: jal factorial # Call
44.
45: nove $al0, $vO # Copy return value to print it
46: i $vO, 1
47: syscal |
48:
49: i $v0, 4 # Prepare to read next number
50: la $a0, nl
51: syscal |
52:
53: jal getnum
54:
55:; sw $v0, -12(%fp) # Store nunber just read.
56: nove $s0, $vO
57:
58: b whilel
59:
60: endwhil el:
61: lw $s0, 8(%$sp) # Restore registers and pop frane.
62: lw $ra, 12($sp)

63: lw $fp, 16(%sp)
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64: add $sp, $sp, 16
65: li $vO, O
66: jr $ra # Exit.
67:
68:
69: #HAHHAHHBHHHHAEHHHHHHHHH R HH B HH R HH R H AR H AR H R H AR R H AR A H R H AR AR R H R
70. # getnum--- returns integer read from keyboard through $vO.
T1. HEHHHHAHHHHHRHHH AR TR R R R R R R R R R R R R R
72:
73: .text
74: get num
75: sub $sp, $sp, 12 # push frame & save registers.
76: sw $fp, 12($sp)
77: sw $ra, 8(%sp)
78: add $fp, $sp, 12
79:
80: i $vO0, 4
81: la $a0, pronmpt
82: syscal |
83:
84: li $v0, 5
85: syscal | # Value read left in $v0
86:
87: sw $v0, -8(%fp)
88:
89: Iw $ra, 8(%$sp) # restore registers & pop frane.
90: lw $fp, 12($sp)
91: add $sp, $sp, 12
92: ir $ra
93:
94
95 HAHHHHHHHH T T T R R R R R R R R R R R R R R R R
96: # factorial --- conpute factorial of $a0 and return result through
97 # $v0
Q8.  HEHHHHHHHH T R T S S
99:
100: . text
101: factorial
102: sub $sp, $sp, 16
103: sw $fp, 16($sp)
104: sw $ra, 12($sp)
105: sw $s0, 8(%$sp)
106: add $fp, $sp, 16
107:
108: sw $a0, -12($fp) # Qur value n
109: nmove $s0, $a0
110:
111: bgt $s0, 1, recurse # Base case. Return 1
112: i $vO, 1
113: I w $s0, 8($sp)
114: lw $ra, 12($sp)
115: lw $fp, 16($sp)
116: add $sp, $sp, 16
117: jr $ra
118:
119: recurse: sub $a0, $a0, 1 # Recursive call. Conpute (n-1)!
120: jal factoria
121: mul $vO0, $vO, $sO #n * (n-1)!
122: I w $s0, 8($sp)
123: lw $ra, 12($sp)
124; lw $fp, 16(%$sp)
125: add $sp, $sp, 16
126: jr $ra



