MIPS conventions for memory usage

@ Not hardware enforced.
@ Programmer/Assembler/Linker/Loader conventions

o Divide memory in 3 parts: text, data, & stack segments
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Figure: Memory Layout
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Using SPIM

@ Using SPIM
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SPIM

@ Simulates SPIM
@ What it doesn't simulate

o Instruction timings
o Actual memory

@ Instructions in memory may differ
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SPIM Interface

ioix

Fie Smuator Vindon Heb

=l 2| 8 2
oC = 00400000  EPC = 00000000 Cause = 00000000 BadVAddr= 00000000 ﬂ
Status = 3000Ff10 HI = 00000000  LO = 00000000
eneral Registers

RO (r0) = 00000000 RS (t0) = 00000000 RI16 (s0) = 00000000 R24 (t8) = 00000000
R1 (at) = 00000000 RO (1) = 00000000 RI17 (s1) = 00000060 R2S (t9) = 00000000
R2 (v0) = 00000000 R10 (t2) = 00000000 RIS (s2) = 00000000 R26 (KO) = 00000000 _'1‘
b} >
[0x00400018]  0x00000000 nop 5 181: nop |
[0x0040001c]  0x3402000a ori $2, 30, 10 5 183: 1i $v0 10 —
[0x00400020]  0x0000000c syscall 5 184: syscall # syscall 10 (exit)
[0x00400024]  0x3c011001 lui $1, 4697 5701w ste, varl # load contents of RAM location int
[0x00400028] 0x8c280000 1w $8, O(3$1)
[0x0040002c]  0x34090005 ori $9, $0, S ;8 M, dn,s # $t1=5 ("load immediate")
< I Ll_l

DATA ﬂ
[0x10000000] . . . [0x10010000] 0x00000000
[0x10010000] 0x00000017 ©0x00000000 0x00000000 0x00000000
[0x10010010] . .. [0x10040000] 0x00000000

STACK J:J
[Copyright 1990-2004 by James R. Larus (larus@cs.wisc.edu). =
11 Rights Reserved.
DOS and Windows ports by David A. Carley (dac@cs.wisc.edu).
Copyright 1997 by Morgan Kaufmenn Publishers, Inc.
See the file READHE for a full copyright notice.
Loaded: C:\Program Files\PCSpim\exceptions.s =
L o
e PC=0100 503500 ERCEx0050300 Case=5x00000000 I %

Figure: SPIM Interface
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Using SPIM

Assembly program skeleton

# programl.s
# Skeleton program; does nothing

.data
# variable declarations for the program

dext

main: # indicates start of code
# ...

Figure: Skeleton MIPS program
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Assembler Syntax

Comments begin with #

Labels: alphanumeric, _, .; begin with an alphabet
Directives begin with a .

Register addressing: $8, $16 or $t0, $s0
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Assembler Syntax

o Data declarations: .data

e syntax: name: storage_type  value(s)

o types possible: .byte, .word, .space, .asciiz
e num: .word 5

e arrayl: .byte ‘a’, ‘b’
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Simple MIPS program

.data
varl: .word 23

.Text
main:
Tw 5t@, wvarl
11 %tl, 5
sw $tl, varl

Figure: Simple MIPS program
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System Calls

@ syscall instruction for OS-like commands
@ Load the proper code in $vO, call syscall

print_int 580 = integer
print_float 2 $f12 = float
3 $T12 = double
4 $a0 = string
5 \Vniege'r f))
read_float 6 ] float (in $£0)
read_double T double (in $T0)
read_string 8 $a0 = buffer, $al = length
sbrk =] %20 = amount address (in $v0)
exit 10
print_char 11 $a0 = char
read_char 12 char (in $a0)
open 13 $a0 = filename (string), $al = |file descriptor (in $a0)
flags, $a2 = mode
read 14 $a0 = file descriptor, $al = num chars read (in
buffer, $a2 = length $a0)
write 18 $a0 = file descriptor, $al = num chars written (in
buffer, $a2 = length $a0)
close 16 %20 = file descriptor
exit? 17 $a0 = resuit

Figure: syscall codes
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MIPS program using syscall

.data
str:

.asciiz "the answer =
text

11 $v@, 4 # system call code Tor print_str
la $a@, str # address of string to print
syscall # print the string

11 $v@, 1 # system call code fTor print_int
11 $a@, 5 # integer to print
syscall # print it

Figure: MIPS program that uses syscall
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