MIPS operands

Cvme | baewe | comess

spilled registers.

$s0-%s7, $t0-%t9, 3zero, Fast locations for data. In MIPS, data must be in registers to perform arithmetic.l
32 registers | 3a0-%ad, Sv0-3vl, $gp, §fp, |registerizerc always equals O, and registerfat is reserved by the assembler to |
§s5p, #ra, %at handle large constants.
2% memory | Memory[0], Memory[4], .. .. Accessad only by data transfer instructions, MIPS uses byte addresses, so |
words Memory[ 4294967 282] sequential word addresses differ by 4. Memory holds data structures, arrays, and

MIPS assembly language
add 351,557,553 | §5]1 =857 + §53 Three register operands
Arithmetic subtr&et sub  $s1,%52, 853 | §51 =952 - $s3 _Three register operands i
add immediate addi $s51,%s2,20 §51 =552 +20 Used to add constants |
load word Tw $51,200%s52) $51 = Memory[$s? + 20] Word from memory to register |
| store word sw $51,20(%52) | Memory[$s? + 20] =85l Word from register to memory |
load half Th $51,200(%52) |$s51 =Memory[$s2 + 20] Halfward memory to register '
load half unsigned | Thu $s51.2003%52) | 551 = Memary[$s?2 + 20] Halfword memory to register |
store half sh $51,200852) | Memory[tsé + 20] = $s1 | Halfword register to memary '
ﬁztnﬂsfer load byte Th $51.200%s2) | $s1=Memory[$s2 + 20] Byte from memory to register '
load byte unsigned | Thu  $51.200%52) | 551 = Memory[$s? + 20] Byte from memory to register
store byte sh $51,200%s52) | Memory[$s2 +20] =451 Byte from register to memory
load linked word 11 §s1,200%s52) §51 = Memory[$s2 + 20] Load word as 1st half of atomic swap
store condition. word | sc 51, 200%52]) 'Mernnry[s 52420]=#51:351=0 or 1 | Store word as 2nd half of atomic swap!
load upper Immed. | Tui  $s51,20 §51 =20+ 26 Loads constant in upper 16 bits |
and and  §51,952,.953 | $5]1 =$s52 & $53 Three reg. operands; bit-by-bit AND |
ar ar §51,952,953 | $51 =557 | 553 Thres reg, operands; bit-by-bit OR
nar nor $s51,%$52.353|%s51=~(%s2|%s3) Three reg. operands, bit-by-bit NOR |
Logical and immediate andi §s1,9s52,20 [$s1 =552 & 20 'BiHr_r-bit AMND reg with constant
or immediate ari  §51,%52,20 |$s1=%s52|20 Bit-by-bit OR reg with constant
shift left logical 511 §51,%s52,10 | %51 =852 <10 Shift left by constant |
shift right logical srl §51,552,10 | 551l =952 >> 10 Shift right by constant
branch on egual beg %s51.%s2.25% |if($sl=%s7)goto Equal test; PC-relative branch
PC + 4 + 100
branch on not equal | bne $s51,%s2,25  |if ($z51l= $s2) goto Mot equal test; PC-relative
PC + 4 4+ 100
set on less than s1t  $s51,%s52,8s53 |if ($57 < $53) 351 =1; Compare less than; for heq, bne
Conditional else 351 =0 |
branch set on less than 5Tty %$51,%s2,8s3 |§f ($52 < $53) 3sl=1; Compare less than unsigned
unsigned else 351 =0 |
set less than 51t %s51.%s2,.20 if ($52 <200 351 =1; Compare less than constant I
immediate else Is1=0
set less than s1tiu $s51.%s52.20 Tif ($52 <20) 3§51 =1; | Compare less than constant I
immediate unsigned else 351 =10 unsigned
— {jump i 2500 "go to 10000 " Jump to target address '
_"'Inmmhmal Jump register IF tra gotoira For switch, procedure return I
i jump and link Jal 2500 ira =PC + 4; go to 10000 For procedure call
load link Il Srt, O(Srs)

loads the content of memory location 0(Srs) into register Srt, and saves the memory address into a

link register

store conditional sc  Srt, 0(5rs)
stores register Srt into the memory location 0(Srs) only if it is the first store after the Il instruction. In
other words, the store succeeds only if the memory location has not been changed by another store
instruction.
Succeeds if memory location not changed since the Il instruction and sets Srt to 1
Fails if memory location is changed and sets Srt to 0



MIPS Instruction Subset Encodings

Register name Description Register number
Szero Constant zero 0
Sv0 - Svl Result values 2-3
Sa0 —$a3 Arguments 4-7
St0—S$t7, St8 —St9 | Temporaries can be overwritten by callee 8-15,24-25
Ss0 — $s7 Saved must be saved/restored by callee 16-23
Ssp Stack pointer 29
Sra Return address 31
instruction op rs rt rd shamt funct
Width | 6 bits 5 bits 5 bits 5 bits 5 bits 6 bits
Bits | 31-26 25-21 20-16 15-11 10-6 5-0
add $t0, $s1, $s2 0 Sslreg17 | Ss2reg18 | St08 0 32
sub $s0, $s1, $s2 0 Sslregl7 | Ss2reg18 | SsOreg16 | O 34
and $s0, Ss1, Ss2 0 Sslreg17 | Ss2reg18 | SsOreg16 | O 36
or $s0, $s1, $s2 0 Sslreg17 | Ss2reg18 | SsOreg16 | O 37
nor $s0, $s1, $s2 0 Sslreg17 | Ss2reg18 | SsOreg16 | O 39
addi $s1, $s2, 100 8 Ss2reg18 | Sslreg17 | 100
sll St2, $s0, 4 0 0 SsOreg16 | St2reg10 | 4
srl $t2, Ss0, 4 0 0 SsOreg16 | St2reg10 | 4 2
Iw $t0, 1200(St1) 35 Stlreg9 |StOreg8 | 1200
sw $t0, 1200(St1) 43 Stlreg9 | StOreg8 | 1200
j 12345 2 absolute address 12345
bne $s0, Ss1, exit Ss0 16 Ss117 Number of words to label from
the next word
beq $s0, Ss1, exit 4 Ss0 16 Ss117 Number of words to label from
the next word
slt $s0, Ss1, $s2 0 Ss117 Ss2 18 Ss0 16 0 42
I Ss1, 4(Ss0) 48 $s0 16 Ss117 4
sc $s1, 4(Ss0) 56 Ss0 16 Ss117 4

* all values are in decimal




