1% Attempt at Supporting Functions

Memory Registers
OX7FFFFFFC 0 [0x00000000] 16
0x7FFFFFF8 1 17
0x7FFFFFF4 2 18
0x 7FFFFFFO 3 19
Ox7FFFFFEC 4 |1 0x10000000| 20
Ox7FFFFFES 5 21
Ox7FFFFFE4 6 22
0x7FFFFFEQ 7 23
0x 7FFFFFDC 8 24
Ox7FFFFFF8 9 25
C 10 26
0x10000010 11 217
0x1000000C 12 28
0x10000008 | ‘U [ ‘N’ [ \0 13 29
0x10000004 | T |'S | |‘F 14 30
0x10000000 | 3 | ‘1 |4 | 15 31
Cal l er: [i $4, 0x10000000
j NunSpaces
Ret ur n: -
NunmSpaces: addu $17, $4, $0 #get passed ar gunent
[i $16, 0 #count =0
$start: | bu $8, 0( $17) #tenmp = *s
beq $8, $0, $done #if *s==0 go to done
i $9, 32 #temp2 = *
bne $8, $9, $skipinc #if *s !'=* ' go to skipinc
addi u $16, $16, 1 #count ++
$ski pi nc: addiu  $17,%17,1 #s++
beq $0, $0, $start #go to start
$done: addu $2, $0, $16 #Ret urn count

]

Ret ur n #Return from function




2% Attempt at Supporting Functions

Memory Registers
Ox7FFFFFFC 0 [ 0x00000000| 16
0x7FFFFFF8 1 17
0x7FFFFFF4 2 18
0x 7FFFFFFO 3 19
Ox7FFFFFEC 4 |1 0x10000000| 20
Ox7FFFFFES8 5 21
OX7FFFFFE4 6 22
0x7FFFFFEQ 7 23
0x 7FFFFFDC 8 24
Ox7FFFFFF8 9 25
C 10 26
0x10000010 11 217
0x1000000C 12 28
0x10000008 | ‘U ['N' [ \0 13 29
0x10000004| T ['S [ |‘F 14 30
0x10000000 3 [ [ 4 | 15 31| 0x00000044
Cal l er: [ $4, 0x10000000 #e.g. PC = 0x38
] al NuntSpaces #cal | Nuntpaces (PC = 0x30
NunmSpaces: addu $17, $4, $0 #get passed ar gunent
li $16, 0 #count =0
$start: | bu $8, 0( $17) #tenmp = *s
beq $8, $0, $done #if *s==0 go to done
i $9, 32 #tenmp2 =
bne $8, $9, $skipinc #if *s !'=* * go to skipinc
addiu  $16, $16, 1 #count ++
$ski pi nc: addiu  $17,%17,1 Hs++
beq $0, $0, $start #go to start
$done: addu $2, $0, $16 #Ret urn count

Jr

$31

#Return from function




What About Recursion? Lets Trace It!

Memory Registers
Ox7FFFFFFC 0 [ 0x00000000| 16
Ox7FFFFFF8 1 17
OxX7FFFFFF4 2 18
Ox7FFFFFFO 3 19
Ox7FFFFFEC 4 { 0x10000000| 20
Ox7FFFFFES8 5 21
OX7FFFFFE4 6 22
Ox7FFFFFEO 7 23
Ox7FFFFFDC 8 24
Ox7FFFFFF8 9 25
C 10 26
0x10000010 11 217
0x1000000C 12 28
0x10000008 | ‘U ['N' [ \0 13 29
0x10000004| T ['S [ |‘F 14 30
0x10000000 3 [ [ 4 | 15 31| 0x00000044
Cal l er: [ $4, 0x10000000 #e.g. PC = 0x38
j al NunSpaces #cal |l Nuntpaces (PC = 0x30)
NunmSpaces: addu $17, $4, $0 #s = argunent 1
| bu $8, 0($17) #temp = *s
beq $8, $0, $done #if *s == 0 go to done
addiu $4,%4,1 #argunentl = s + 1
j al NunSpaces #cal | NunmSpaces
i $9, 32 #temp2 = *
bne $8, $9, $skipinc #if *s ="' * go to skipinc
addiu  $2,%$2,1 #count ++
$ski pi nc: jr $31 #return
$done: li $2,0 #return value = 0
jr $31 #return




Memory Registers

Ox7FFFFFFC 0 [ Ox00000000| 16
Ox7FFFFFF8 1 17 | 0x10000000
Ox7FFFFFF4 2 18
Ox7FFFFFFO 3 19
0x7FFFFFEC 4 [0x10000001 | 20
Ox 7FFFFFES 5 21
Ox 7FFFFFE4 6 22
0x7FFFFFEOQ 7 23
Ox7FFFFFDC 8 3 24
Ox7FFFFFF8 9 25
Co . 10 26
0x10000010 11 217
0x1000000C 12 28
0x10000008 | ‘U ['N'[ \0 13 29
0x10000004 | T ['S| " |'F 14 30
0x10000000| 3 | ‘1 [ 4 | ©° 15 31| 0x00000044
Cal | er: [ $4, 0x10000000 #e.g. PC = 0x38
j al NunSpaces #cal |l NuntSpaces (PC = 0x30)
NunSpaces: addu $17, $4, $0 #s = argl (e.g. PC=0xDO)
| bu $8, 0( $17) #temp = *s
beq $8, $0, $done #if *s == 0 go to done
addiu $4,%4,1 #argl = s + 1
j al NunSpaces #cal | NunSpaces
i $9, 32 #tenmp2 =
bne $8, $9, $skipinc #if *s !'=* * go to skipinc
addiu $2,%$2,1 #count ++
$ski pi nc: jr $31 #return
$done: li $2,0 #return value = 0

jr $31 #return




Memory Registers
0x80000000 0 [ Ox00000000| 16
Ox7FFFFFFC 1 17| 0x10000000
OX7FFFFFF8 2 18
Ox7FFFFFF4 3 19
Ox7FFFFFFO 4 | 0x10000001 | 20
0x7FFFFFEC 5 21
0x7FFFFFE8 6 22
Ox 7FFFFFEA4 7 23
0x7FFFFFEQ 8 '3 24
0x 7FFFFFDC 9 25
C 10 26
0x10000010 11 217
0x1000000C 12 28
0x10000008 | ‘U ['N'[ \0 13 29
0x10000004 | T ['S| " |'F 14 30
0x10000000 | ‘3 |1 | 4 | * 15 31| OxO00000ES8
NunSpaces: addiu  $29, $29,-4
sw $31, 0($29) #save return address
addu $17, $4, $0 #s = argl (e.g. PC=0xD0)
| bu $8, 0( $17) #tenp = *s
beq $8, $0, $done #if *s == 0 go to done
addiu $4,%4,1 #argl = s + 1
j al NunfSpaces #cal |l NunSpaces (PC=0xEQ)
i $9, 32 #temp2 = * * (PC=0xEB8)
bne $8, $9, $skipinc #if *s !'=* * go to skipinc
addiu $2,%$2,1 #count ++
$ski pi nc: jr $31 #return
$done: li $2,0 #return value = 0
jr $31 #return

How do we
get back to

0x441217?




Memory Registers

0x80000000 0 [ Ox00000000| 16
Ox7FFFFFFC 1 17
OX7FFFFFF8 2 18
Ox 7FFFFFF4 3 19
Ox7FFFFFFO 4 | 0x10000000| 20
0x 7FFFFFEC 5 21
0x 7FFFFFES 6 22
Ox 7FFFFFEA4 7 23
0x 7FFFFFEQ 8 24
0x 7FFFFFDC 9 25
Co . 10 26
0x10000010 11 27
0x1000000C 12 28
0x10000008| ‘U |‘N' | \0 13 29 | 0x80000000
0x10000004 | T ['S| " |'F 14 30
0x10000000| 3 | ‘1 [ 4 | ©° 15 31| 0x00000044
NunmSpaces: addiu  $29, $29,-4 #al | ocate space (1 word)
sw $31, 0( $29) #save return address
addu $17, $4, $0 #s = argl (e.g. PC=0xD0)
| bu $8, 0( $17) #tenp = *s
beq $8, $0, $done #if *s == 0 go to done
addiu $4,%4,1 #argl = s + 1
j al NunSpaces #recursive cal | (PC=0xEQ)
| $9, 32 #tenp2 = * * (PC=0xEB8)
bne $8, $9, $skipinc #if *s !'=* ' go to skipinc
addiu  $2,%$2,1 #count ++
$ski pi nc: | w $31, 0( $29) #pop return address
addiu  $29, $29, 4 #deal | ocate stack space
jr $31 #return
$done: li $2,0 #return value = 0
| w $31, 0( $29) #pop return address
addiu  $29, $29, 4 #deal | ocate stack space

jr $31 #return




Memory Registers

0x80000000 0 [ 0x00000000]| 16
Ox7FFFFFFC| 00 | 00 | 00 | 44 1 17 [ 0x10000000
Ox 7FFFFFF8 2 18
Ox 7FFFFFF4 3 19
0x 7FFFFFFO 4 [ 0x10000001 | 20
0x 7FFFFFEC 5 21
Ox 7FFFFFES 6 22
OxX7FFFFFE4 7 23
Ox7FFFFFEO 8 ‘3 24
Ox7FFFFFDC 9 25
Co . 10 26
0x10000010 11 27
0x1000000C 12 28
0x10000008| ‘U |‘N' | \0 13 29 | OX7FFFFFFC
0x10000004 | T ['S[ " [°F 14 30
0x10000000| 3 | ‘1 [ 4 | ©° 15 31| 0x00000044
NunmSpaces: addiu  $29, $29,-4 #al | ocate space (1 word)
sw $31, 0($29) #save return address
addu $17, $4, $0 #s = argl (e.g. PC=0xDO0)
| bu $8, 0($17) #temp = *s
beq $8, $0, $done #if *s == 0 go to done
addiu $4,%4,1 #argl = s + 1
j al NunSpaces #recursive cal | (PC=0xEQ)
| $9, 32 #tenp2 = * * (PC=0xE8)
bne $8, $9, $skipinc #if *s !'=* ' go to skipinc
addiu  $2,%$2,1 #count ++
$ski pi nc: | w $31, 0($29) #pop return address
addiu  $29, $29, 4 #deal | ocate stack space
jr $31 #return
$done: li $2,0 #return value = 0
| w $31, 0($29) #pop return address
addiu  $29, $29, 4 #deal | ocate stack space

jr $31 #return




jr

$31

Memory Registers
0x80000000 0 [ 0x00000000]| 16
Ox7FFFFFFC| 00 | 00 | 00 | 44 1 17 [ 0x10000001
Ox7FFFFFF8 | 00 | 00 [ 00 | E8 2 18
Ox 7FFFFFF4 3 19
0x7FFFFFFO 4 [0x10000002 | 20
0x 7FFFFFEC 5 21
Ox 7FFFFFES 6 22
Ox 7FFFFFEA4 7 23
Ox7FFFFFEQ 8 1 24
Ox7FFFFFDC 9 25
Co 10 26
0x10000010 11 27
0x1000000C 12 28
0x10000008| ‘U |‘N' | \0 13 29 | Ox7FFFFFF8
0x10000004 | T ['S[ " [°F 14 30
0x10000000 | ‘3 |1 | 4 | 15 31| OxO00000ES8
NunmSpaces: addiu  $29, $29,-4 #al | ocate space (1 word)
SwW $31, 0($29) #save return address
addu $17, $4, $0 #s = argl (e.g. PC=0xD0)
| bu $8, 0( $17) #tenp = *s
beq $8, $0, $done #if *s == 0 go to done
addiu $4,%4,1 #argl = s + 1
j al NunfSpaces #recursi ve cal | (PC=0xEOQ)
| $9, 32 #tenp2 = * * (PC=0xE8)
bne $8, $9, $skipinc #if *s !'=* ' go to skipinc
addiu  $2,%$2,1 #count ++
$ski pi nc: | w $31, 0($29) #pop return address
addiu  $29, $29, 4 #deal | ocate stack space
jr $31 #return
$done: li $2,0 #return value = 0
| w $31, 0($29) #pop return address
addiu  $29, $29, 4 #deal | ocate stack space

#return




Memory Registers

0x80000000 0 [ 0x00000000]| 16
Ox7FFFFFFC| OO0 | OO | OO | 44 1 17 | Ox1000000A
Ox7FFFFFF8| 00 | 00 | 00 | E8 2 | 0x00000000| 18
Ox7FFFFFF4| 00 | 00 | OO0 | E8 3 19
Ox7FFFFFFO| OO0 | OO | OO | E8 4 | Ox1000000A| 20
Ox7FFFFFEC| 00 | 00 | OO0 | E8 5 21
Ox7FFFFFE8| 00 | OO0 | OO0 | E8 6 22
Ox7FFFFFE4| 00 | OO | OO | E8 7 23
Ox7FFFFFEO [ 00 | 00 [ 00 | E8 8 | 0x00000000 | 24
Ox7FFFFFDC| 00 | 00 | 00 | E8 9 25
Co C 10 26
0x10000010 11 27 $8should
0x1000000C 12 28 have value
0x10000008 [ U’ | ‘N’ | \0 13 29 | Ox7FFFFFD8 N
0x10000004 | T ['S | [‘F 14 30
0x10000000| ‘3 [ ‘1 [ ‘4 | 15 31| Ox000000ES8
NunmSpaces: addiu  $29, $29,-4 #al | ocate space (1 word)
SW $31, 0($29) #save return address
addu $17, $4, $0 #s = argl (e.g. PC=0xD0)
| bu $8, 0( $17) #temp = *s
beq $8, $0, $done #if *s == 0 go to done
addiu $4,%4,1 #argl = s + 1
j al NunSpaces #recursive cal | (PC=0xEQ)
| $9, 32 #tenp2 = * * (PC=0xE8)
bne $8, $9, $skipinc #if *s !'=* ' go to skipinc
addiu  $2,%$2,1 #count ++
$ski pi nc: | w $31, 0($29) #pop return address
addiu  $29, $29, 4 #deal | ocate stack space
jr $31 #return
$done: i $2,0 #return value = 0
| w $31, 0( $29) #pop return address
addiu  $29, $29, 4 #deal | ocate stack space
jr $31 #return




Memory Registers
0x80000000 0 [ 0x00000000]| 16
Ox7FFFFFFC 1 17 | Ox1000000A
Ox7FFFFFF8 | 00 | 00 [ 00 | 44 2 | 0x00000000| 18
Ox7FFFFFF4 ‘3 3 19
Ox7FFFFFFO | 00 | 00 | 00 | E8 4 [ 0x1000000A| 20
Ox7FFFFFEC ‘1 5 21
Ox7FFFFFE8 | 00 | 00 | 00 | E8 6 22
Ox7FFFFFE4 ‘4 7 23
Ox7FFFFFEO | 00 | 00 | 00 | E8 8 | 0x00000000 | 24
Ox7FFFFFDC o 9 25
Co 10 26
0x10000010 11 27
0x1000000C 12 28
0x10000008 | ‘U' [ ‘N’ | \0 13 29 | OX7FFFFFD8
0x10000004 | T ['S| " |'F 14 30
0x10000000| ‘3 | ‘1 | ‘4 | 15 31| OxO00O000E8
NunmSpaces: addiu  $29, $29,-8 #al | ocat e space (2 word)
sw $8, - 4($29) #save $8. ..
sw $31, 0 ($29) #save return address
addu $17, $4, $0 #s = argl (e.g. PC=0xD0)
| bu $8, 0($17) #temp = *s
beq $8, $0, $done #if *s == 0 go to done
addiu $4,%4,1 #argl = s + 1
j al NunSpaces #recursive cal | (PC=0xEQ)
| $9, 32 #tenp2 = * * (PC=0xES8)
bne $8, $9, $skipinc #if *s !'=* * go to skipinc
addiu $2,%$2,1 #count ++
$ski pi nc: | w $8, - 4($29) #pop $8
' w $31, 0( $29) #pop return address
addi u $29, $29, 8 #deal | ocate stack space
jr $31 #return
$done: [ $2,0 #return value = 0
I w $8, - 4($29) #pop $8
| w $31, 0( $29) #pop return address




