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NpumeyaHue

V/HHH oDOBHAUEHMUS PEermucTpa MCIOJIb3yeTCcs 3HakK $

V/CymeCTBwa 32 peructrpa $f0 - $£31 mnsg umcen c
rJjiaBapllell TOUKOM

V/CymeCTBymT pervcTtpel HI m LO cneumalsibHO OJId

onepauuy yMHOXEHUMS UM HOeJIeHUMA. VI TOJIBKO IJIS 3TUX
onepaumun !




ApupmeTnyecKkmue UHCTPYKLUUU

‘/I/IMeIOT TPM apryMeHTa
‘/HepBbH‘/’L IBa apryMeHTa — PeIUCTPH

‘/TpeTMI‘/“I — PEeruMcTp MM KOHCTAHTAa

‘/HepBbH‘/“I APTYMEHT COXPAaHUT Pe3yJIbTaT




ApudmetTUyeckme UHCTPYKLUKn OTUS

d,t,s — peructpr, C - KOHCTAaHTa

Add add $d,$s,$t $d = $s + $t

Add unsigned addu $d,$s,$t $d = $s + $t
Subtract sub $d,$s,$t $d =9$s - $t
Subtract unsigned subu $d,$s,$t $d = $s - $t

addi $t,%s,C $t=%$s+C
(3HakoBoe)

Add immediate addiu $t,$s,C $t=%$s+C
unsigned (3HakoBoe)

Add immediate




ApupmeTnyecKkmue UHCTPYKLUUU

d,t,s — peructpr, C - KOHCTAaHTa

HasBaHue CuHTakKcuc OnucaHue

Multiply mult $s,$t LO = (($s * $t) << 32) >> 32;
HI = ($s * $t) >> 32;

Divide i LO = s /St
div $s, $t HI = $s % $t




Jlormyeckue UHCTPYKUUMN OTUS

d,t,s — peructpr, C - KOHCTAaHTa

And and $d,$s,$t $d = $s & $t

And immediate andi $t,$s,C $t=%s & C

Or or $d,$s,$t $d = $s | $t

Or immediate ori $t,$s,C $t=%s|C

Exclusive or xor $d,$s,$t $d = $s " $t
Nor nor $d,$s,$t $d =~ ($s | $t)

Set on less than slt $d,$s,$t $d = ($s < $t)

Set on less than immediate slti $t,$s,C $t=($s < C)




RomaHAbl nepeaayvn
NAHHbIX



Nepepaya pgaHHbIX OTUS

d,t,s - peructTpr, C - KOHCTaHTa

Load double word Id $t,C($s) $t = Memory[$s + C]
Load word Iw $t,C($s) $t = Memory[$s + C]
Load halfword Ih $t,C($s) $t = Memory[$s + C] (3HakoBoe)
Load halfword unsigned lhu $t,C($s) $t = Memory[$s + C] (6e33HakoBoe)
Load byte Ib $t,C($s) $t = Memory[$s + C] (signed)
Load byte unsigned lbu $t,C($s) $t = Memory[$s + C] (unsigned)
Store double word sd $t,C($s) Memory[$s + C] = $t
Store word sw $t,C($s) Memory[$s + C] = $t
Store half sh $t,C($s) Memory[$s + C] = $t

Store byte sb $t,C($s) Memory[$s + C] = $t




lNepepaya AaHHbIX

d,t,s — peructpr, C - KOHCTAaHTa

Ha3BaHue CuHTakcuc OnucaHue
Load upper immediate lui $t,C $t=C<<16
Move from high mfhi $d $d = HI

Move from low mflo $d $d =LO




RomaHAbl Nnepexoaos



KomaHAabl nepexonos

d,t,s — peructpr, C - KOHCTAaHTa

HasBaHue CUHTaKcuc OnucaHue

Jump jC Goto C
Jump register jir $s Goto $s
Jump and link jalC CallC

Branch on equal beq $s,%t,C if (fs==$t)goto C

Branch on not equal bne $s,%t,C if ($s!=$t)goto C




Mpumep OTUS

[Nocyumampb gpakmopuarn 5

11 $a2, 5 #5!
11 $t1, 1 #fuct = 1
loop:
mult $tl,sSt2 #fuct = fuct * i
mflo $tl
addiu $t2,$t2,1 #i+4
bgt $t2, $a2, exit #i < 52
3 loop
exit:

la Svl, ($tl) #result - fuct



NMpumep

[Nocyumameb CyMMYy 4Hucesl Mmaccuea

.data
arraySize: .byte 3

array: .byte 1,2,3,4,5,6,7,8,9

.text

start:
move $tl, S$Szero
move $t2, S$Szero
lbu $t3, arraySize

loop:
1b S$t4, array($t2)
addu $tl, $tl, $t4
addu $t2, $t2, 1
bne $t2, S$t3, loop
la $vl1l, (Stl)

#S = 0
#1 = 0
#N = arraySize

#x = array[i]
#S += x

#1i++

#i == N ?

#result = S

OTUS



Mpumep OTUS

[Nocyumameb CYMMYy 3J1IeMeHImoe maccusa

11 $a2, 5 #5!
11 $t1, 1 #fuct =1
loop:
mult $tl,sSt2 #fuct = fuct * i
mflo $tl
addiu $t2,$t2,1 #i+4
bgt $t2, $a2, exit #i < 52
3 loop
exit:

la Svl, ($tl) #result - fuct



3apaua OTUS

5 W

Harnucamp nodnpozpammy Ons pacdéma CRC32 xewa cre32 imp.py

crc32test.cpp

Tun nonuHoma - CRC-32-IEEE

IN:

Sal - Bxomuou Bydep

$a2 - Paswmep

OUT:

Svl — crc32 xem



Crc32 Table

®* CRC-32-IEEE

fstatic uint32 t crc32 tab[] = {

0xPBOAA0RA, Ax77073096, BxeeBehllc, @x990951ba, BxO76dcd19, @x70hafdBf, Oxe963a535, Ox9e6495a3, OxPedb8B32, @x79dch8ad, Bxedd5e91e, @x97d2d988,
0x09b64c2b, Ox7ebl7cbd, Pxe7b82d07, Bx90bfld91, Ox1db71064, Bx6abb20f2, Bxf3b97148, @xB4bedlde, @xladadd7d, @x6dddedeb, @xfAdAbSS1, @x83d385¢7,
0x136c9856, 0x646ba8c@, Bxfd62f97a, BxBab5c9ec, @x14015c4f, Bx63066cd9, Oxfabf3de3, 0x8d080df5, @x3b6e20cB, Ox4c69105e, Oxd56041ed, Oxa2677172,
0x3c03eddl, Ax4bB4da47, Bxd20dB5fd, @xab@ab56b, @x35h5aBfa, @x42b2986c, @xdbbbc9de, Oxachcf94d, 8x32dBAceld, @x45df5c75, @xdcd6@dcf, @xabd13ds9,
0x26d930ac, @x51ded@3a, Bxc8d75189, Oxbfde6116, Ox21b4fabS, @x56b3cd23, Bxcfbad5y9, OxbSbdaSef, @x282b8%, @x5FA58808, Bxc60cdob2, Oxblebed2d,
Ox2f6f7c87, 0x58684c11, Oxcl611dab, Oxb6662d3d, Ox76dc4199, @xa1db7106, 8x98d220bc, Oxefd5102a, @x71b18589, @x@6bbS1f, Bx9fbfedas, Oxe8b8da33,
0x7807c9a2, 0x0f0OTI34, Bx9689a88e, BxelBe9818, Ox7f6abBdbb, 0x086d3d2d, Bx91646c97, Oxebb35cA1, @x6bbb51f4, Bx1chcb162, Bx856530d8, BxT262004e,
0x6c0695ed, 0x1b@1a57b, 0x8208f4cl, @xf50fcd57, Ox65b@dIc6, Ox12b7e950, Ox8bbebBea, @xfcb3887c, @x62ddlddf, @x15da2d49, @x8cd37cf3, @xTbd44c6s,
0x4db26158, @x3ab551ce, @xa3bc@074, Bxdabb30e?, Oxdadfasdl, Ox3dd895d7, Oxaddlcded, @xd3def4fh, @x4369e96a, Bx346eddfc, Bxadh78846, Bxdab@b8d,
0x44042d73, 0x33031de5, Oxaafadc5T, BxddAd7cc9, @x50@5713c, 0x270241aa, OxbeBh1010, Oxc90c2086, Bx5768b525, @x206f85b3, @xb066d409, Bxcehleddf,
Ox5edef9@e, 0x29d9c998, @xbBdA9822, @xc7d7adb4, @x59b33d17, @x2eb40d81, @xb7bd5c3b, @xcBbabcad, @xedhbB8320, @x9abfb3bb, @x@3b6e2Bc, @x74b1d29a,
Oxead54739, 0x9dd277af, 0x04db2615, @x73dc1683, Oxe3630b12, 0x94643b84, Ox0d6dbale, @x7ababaal, @xedBecfOb, Bx93097f9d, 0xPab@ae27, Bx7de79ebl,
OxfOf9344, 0x8708a3d2, Ox1eB1f268, Ox6906c2fe, OxF762575d, BxB06567ch, Bx196c3671, OxbebbGe7, @xfedd1b76, @x89d32bed, Ox10dalaSa, Ox67dddacc,
Oxfobodf6F, @xBebeeffa, @x17b7bed3, Ox66b08edS, Oxded6ales, @xald1937e, @x38dSc2cd, Ox4fdffl52, @xdlbb67fl, @xabbc5767, Bx3fb5e6dd, Oxasb2364b,
0xd80d2bda, Axaf@albdc, Bx36034afh, Bx41047a60, @xdfelefc3, @xaBA7df55, @x316eBeef, Ox4669be79, Oxch61b3Bc, @xbc66831a, @x256fd2al, @x5268e236,
OxccBc7795, Oxbbob4d703, @x220216b9, @x5505262f, @xcShalbbe, @xb2bd0b28, @x2bbd5a92, @x5cb36a@d, @xc2d7ffal, @xb5dAcf3il, @x2cd99e8b, @xSbdeaeld,
0x9bb4c2b@, Oxech3f226, Bx756aa3dc, Bx026d930a, @x9c@IRa9, OxebBelp3f, @x72076785, OxB50@5713, Ox95hfdaB2, @xelbB7ald, @x7bbllbae, @xBch61b3B,
0x92d28edb, OxeSdSbedd, Ox7cdcefb7, Oxdbdbdf2l, 0x86d3d2d4, Bxfldde2d2, Bx68ddb3f8, @x1fda83Ge, @xBlbelbed, @xF6b9265h, Bx6Fbe77el, Bx18b74777,
0x88085aeb, Oxfff6a70, Ox66063bca, @x11010b5c, Ox8f65%eff, Oxf862ae69, Ox616bffd3, @x166ccf45, @xab@ae278, Oxd70dd2ee, 0x42048354, 0x3903b3c2,
Oxa7672661, AxdB6016T7, Bx4969474d, Bx3ehe77db, @xaedl6ada, @xd9deSadc, @x4@dfobhb, 0x37d83bfA, @xadbcae53, @xdebb9ech, @x47b2cf7f, @x3Bb5ffed,
Oxbdbdf21c, @xcabac28a, 8x53b39330, @x24bdalab, @xbadd3605, @xcdd70693, @x54de5729, @x23d967hf, Oxb3667a2e, @xcd614abB, @x5d681b82, Bx2ahf?h94,
Oxbddbbe37, @xc30cBeal, Bx5aB5dflb, Bx2d@2ef8d




Crc32 Table

AlTOopPUTM

uint32 t crc32(

uint8_t *p;
uint32_t crc = OxFFFFFFFF;
P = ;
( ==
crc = crc32_tab[(crc * *p++) & OxFF] *~ (crc >> 8);
crc ™ OXFFFFFFFF;




Crc32 Table

AlTOopPUTM

main()

* buf = "0123456789";
size t size = lstrlenA(buf);
uint32 t crc32Hash = cre32(( uint8 t *)buf, size);
printf("ex%08x\n", crc32Hash);
system("pause”);




Crc32 Table

PenymnbTatT

main()

* buf = "@123456789";
size t size = lstrlenA(buf);
uint32 t crc32Hash = crc32(( uint8 t *)buf, size);
printf("0x%08x\n", crc32Hash);
system(“pause™);

Bxa684cich




Crc32 Table & OTUS

crc32test.cpp

CrpykTypa

.data
#CRC-32-1IEEE

. lxeellet

o,

o I AT O Y S IS Y % T )

buf: .asciiz "01234567558"
size: .byte 10
.text

la 2al, buf

lbu $a2, size

jal crc3Zproc

xor Stl, 5tl, sStl

crc3Zproc:

la svil,
jr Sra




[encreus

) ~ crc32 table](

OxXFFFFFFFF

y and OxFF

crc32 tablely]




Bonpocbi???




[lepenucatb nporpammy c
MIPS accembnepa Ha

x8086






Cnacumbo
332 BHUMaHuel



