
Service Code (in $v0) Arguments / Result

print_int 1 $a0 = integer value to print

print_float 2 $f12 =  float value to print

print_double 3 $f12 = double value to print

print_string 4 $a0 = address of null-terminated string

read_int 5 $v0 = integer read

read_float 6 $f0 = float read

read_double 7 $f0 = double read

read_string 8 $a0 = buffer address
$a1 = buffer size

sbrk 9 $a0 = bytes to dynamically allocate
$v0 = address of allocated space

exit 10

print_char 11 $a0 = character to print

read_char 12 $v0 = character read

reads up to "buffer size – 1"
characters & null terminates

Register
Name(s)

Register
Number(s)

Preserved
Across Call?

Intended Use
(by convention)

$zero 0 (N.A.)constant value 0

$at 1 noreserved for assembler

$v0, $v1 2, 3 noresult(s) of procedure

$a0, …, $a3 4, …, 7 noargument(s) of procedure

$t0, …, $t7 8, …, 15 notemporaries

$s0, …, $s7 16, …, 23 yessaved temporaries

$t8, $t9 24, 25 notemporaries

$k0, $k1 26, 27 noreserved for OS kernel

$gp 28 yesglobal pointer

$sp 29 yesstack pointer

$fp 30 yesframe pointer

$ra 31 yesreturn address
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MIPS Function-call Convention Used in This Course 
(for "non-trivial" functions each requiring a stack frame and involving non-floating-point data) 

 
 


 

Callee 

 

 
prolog or preamble 

  

 
construct stack frame with frame size determined as follows: 

    always have frame size in bytes that is at least 32 AND divisible by (multiple of) 8 

    always allocate 24 bytes for storing the 6 registers $ra, $fp and $a0-$a3 

    where appropriate allocate for callee-saved registers 

    where appropriate allocate for caller-saved registers 

    where appropriate allocate for local variables 

    where appropriate allocate for additional outgoing arguments 
(beyond the 4 that's always allocated) 

   save contents of calle-saved registers 

    always save $ra and $fp 

    where appropriate save any callee-saved registers 

   set $fp to "old" value of $sp 

  body 

  

 
Before calling a function 

   

 
save any caller-saved registers 

    place any 5th and beyond arguments on stack 

    » place any 1st through 4th arguments in registers $a0-$a3 

   Immediately after a called function returns 

    restore any (previously saved) caller-saved registers 

  epilog 

   place any return values 

   restore any (previously saved) callee-saved registers 

   tear down stack frame 

   return to caller 

 Caller (a function plays the role of caller whenever it makes a call) 

  pre-call 

   where appropriate save any caller-saved registers 

   where appropriate place first 4 arguments in $a0-$a3 and 5th and beyond arguments on stack 

  post-call 

   where appropriate restore any (previously saved) caller-saved registers 

  

 
where appropriate retrieve return values 

 

Function:

leaf
non
leaf

to-DW filler
local var

$t0-$t9

add'l arg
$a0-$a3 (16)

arguments
section

local var
section

padding (0 or 4)
callee-saved
reg section

$s0-$s7

No stack frame needed 
Total bytes (>=32):
$ra and $fp (8)

Function:

leaf
non
leaf

to-DW filler
local var

$t0-$t9

add'l arg
$a0-$a3 (16)

arguments
section

local var
section

padding (0 or 4)
callee-saved
reg section

$s0-$s7

No stack frame needed 
Total bytes (>=32):
$ra and $fp (8)



Is function trivial?

Leaf function?
Yes Local var OR

callee-saved?

No

No Yes

Yes

No
stack frame

needed

Leaf function?

$a0-$a3 = 16 bytes
additional arg = ? bytes
callee-saved = ? bytes
padding = ? bytes
caller-saved = ? bytes
local var = ? bytes
to-DW filler = ? bytes
$ra & $fp = 8 bytes

No Yes

FrameSize = (TotalBytes >= 32) ? TotalBytes : 32

CS2318 (Assembly Language)
by Lee S Koh

if (TotalBytes >= 32)
FrameSize = TotalBytes

else
FrameSize = 32

work down the list
(from top to bottom)
? indicates 0 or more

(caller's) space for
outgoing arguments

$ra

$fp

local variables including caller-
saved registers

padding (if needed)

callee-saved registers

space for
outgoing arguments

(including $a0-$a3)

callee-saved = ? bytes
padding = ? bytes

local var = ? bytes
to-DW filler = ? bytes
$ra & $fp = 8 bytes

Function:

leaf
non
leaf

to-DW filler
local var

$t0-$t9

add'l arg
$a0-$a3 (16)

No stack frame needed 
Total bytes (>=32):
$ra and $fp (8)

arguments
section

local var
section

padding (0 or 4)
callee-saved
reg section

$s0-$s7

Design stack frame

No

double word
boundary

double word
boundary

Function Call Convention
Stack Frame Design

 Notes:  

  A non-leaf function always requires a stack frame (i.e., is always non-trivial). 

  A leaf function requires a stack frame only if (i.e., is non-trivial only if) one or more of the following apply: 

   It needs local storage (variables that may include arrays) on the stack when performing its task. 

   It wants/needs to use calle-saved registers ($s0-$s7) when performing its task. 

  For a leaf function that requires a stack frame (i.e., one that is non-trivial): 

   Contents of $ra and $fp must still be saved (in the prolog) and restored (in the epilog). 

   Therefore, space for saving $ra and $fp must be included in the calculation of frame size. 

   If callee-saved registers section applies, must still consider whether there is need for "padding". 

   If local-variable section applies, must still consider whether there is need for "to-DW filler". 

  

 
Minimum frame size is still 32 bytes (8 words). 

 




