Lecture 6 -2: Arithmetic and Logic
Operatlons and ALU - 1
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e FHi& §hqrt si-: (short) i;
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short si = -12345: S = -12345 CF C7

unsigned short usi = si; ~ ust=53191 CF Cv

unsingned ui = usi ; ui=53191 00 00 CF C7
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5. CIEBEEmREIEQf = (g+h) — (i+]);” PTEi. j. f. g« hHBRIFZESH
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000000 01011 01100 01101 00000 100000 add $&,%4 # g+h
000000 01000 01001 01110 00000 100000 add $tG,Fi0 # i+
000000 01101 01110 01010 00000 100010 sub $t2,9$6 # f =(g+h)—(i+))
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| nstruction Example Meaning Comments
add add $1,$2,$3 $1=%2 + $3 3 operands; exceptiomspible
subtract sub $1,$2,$3 $1=%2-$3 3 operands; exceptiossible

add immediate  addi $1,$2,100 $1 =$%$2+ 100  + constaekception possible
add unsigned addu $1,$2,$3 $1 =3%2 + $3 3 operands; exxeptions
subtract unsigned subu $1,$2,$3 $1 = $2 —$3 3 operands; exceptions
add imm. unsign. addiu $1,$2,100 $1 =%$2 + 100  + constano exceptions

multiply mult $2,$3 Hi, Lo = $2 x $3 64-bit signed praluct

multiply unsigned multu$2,$3 Hi, Lo = $2 x $3 64-bit msigned product

divide div $2,$3 Lo =$2+ $3, Lo = quotient, Hi = remainder
Hi = $2 mod $3

divide unsigned  divu $2,%$3 Lo =$2:- $3, Unsigned quotient & remainder
Hi = $2 mod $3

W REIRRIER: 32/16/4 EFFSH, 32/16UHFFSH
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and and  $s1,$s2,8s3 |$s1= 9s2 & §s3
or or  §51,§s2,8s3 |§s1 = $s2 | $s3
nor nor  $s1,§s2,8s3 |$s1 = ~ (952 |$s3)
and immediate andi  $s1,9s2,100 |$s1 = $s2 & 100
or immediate ori  $s1,$s2,100 |$s1 = $s2 | 100
shift left logical sI1  $s51,9s2,10 [$s]1 = $s52 <K 10
shift right logical srl  $51,8s2,10 [$s1 = $s2 >> 10
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branch on equal beq $s51,9s2,25 |if($sl==9%sl)goto
PC+ 4+ 100

branch on not equal |bne  $s1,$s2,25 [if(§s] = $52)goto
PC + 4 + 100

set on less than slt  $s1,9$s2,8s3 |if($s2 <§s3) §sl =1;
else $s1 =0

set less than sTti  $s1,9$s2,100 |if($s2<100) $s1=1;

immediate else $s1 =0

set less thanunsign |[sTtu $s1,9s2,$s3 |[if($s2 <$s53) ¥sl=1;
else $s1 =0

set less than s1tiu $s1,$s2,100 |[if($s2 <100) $s1=1;

immediate unsigned else $s1=0

W REIRRIER: 32/16/4 EFFS#, 32/16(UFFFSH
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load word v $51,100(852) [$sl = Memnry[t$52+ 100]
store word sw  $51,100($s2) [Memory[$s2 + 100] = $sl
load half unsigned | Thu  $51,100($52) | $s1 = Memory[§s2 + 100]
store half sh $s1,100($s2) |Memoni$s? +100]= §sl

load byte unsigned | 1bu  $s1,100(%s2) | $51 = Memony[$52 + 100]
store byte sb $51,100(%s2) |Memoni$s? +100]= $s1

load upper immediate | Tui  $s1,100 §s1 =100 * 216
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FP add single add.s §f2,8f4,3f6 |§f2 = §74 + $f6
FP subtract single  [sub.s §$f2,8f4,3f6 [§f2 = §$f4 - $f0
FP multiply single mul.s §f2,8f4,5f6 |§f2 = $f4 x $fb
FP divide single div.s §f2,874,.3f6 |$f2 = $f4 / $f6
FP add double add.d $12,%74,376 |[§12 = $14 + $7T0
FP subtract double | sub.d $f2,$f4,3f6 [$f2 = $§fd - $f0
FP multiply double  [mul.d $72,874,3f6 |[$1Z = $74 x §16
FP divide double div.d §f2,8f4,4f6 |$f2 = $f4 / $f6
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oad wordcopr. 1 | Iwel  $11,100(8sZ) |$11 = Nemory[$sZ + 100]

storewordcopr, 4 [swcl  $F1,100(8s2) |Memon(§sZ + 100] = §f1

WREINFSEBRIES: R2NBBERSH
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Bl: BANMFRBNNEFREENEEFRRNFENESFIIA:
lwcl  $f1, x($sl)
lwcl  $f2, y($s2)
add.s $f4, $f1, $f2
swic $f4, z(s3)
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ranchon FPtrue  [bclt 25 if (cond==1) goto PC + 4 + 100
yranch on FP false | bclf 25 If (cond ==0) goto PC + 4 + 100
P compare single | c.1t.s §2,§f4 if($12 < §fd)

(eq,ne, It le,gt ge) cond = 1; else cond = 0

FP compare double [ c¢.1t.d §f2,$f4 if (§72 < §f4)

(eq,ne,Itle,gt.ge)

cond = 1: else cond = 0
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