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A.1 MIPS-C 54 3%
AP MIPS32 FEAFE LS T — 28 H4R M T MIPS-C #5845, MIPS-C 1] BA3C
FEBRVT S SN AR 2 HUE RERRR P ISAT, IR HARHE TR cPo. R bHESER 4,
A DA SRR BT S A RGIEAT

MIPS-C fHAHILEIE 55 %iE4. WEMBUNIIREMIL,

MIPS-C #Xll 73 9 712K,
- OPCODE/ -
;};z Bhig s Ihig (1176‘1{‘];3%]) (VerilogH*liﬁsliﬁffﬁiﬁ)
| wherw | con [0 - ORIRTETSI e e O
o | WETE ] aa [0SRy men e )
MR ks | 2 T vetan extlotaet)) (15:0))
LAY ?ﬁ;ﬁ; 2su [FFE T {sliZf_Oe;t%iniig?s[]ﬁ:m}
W m# 23H [R[rt] = Mem[GPR[rs]+sign ext (offset) ]
SB T 28H |Mem[GPR[rs]+sign ext (offset)][7:0] = R[rt][7:0]
Rt sH T 2on Mem[GPR[J;s[]rﬁ:CsJi[glr;ieO?t(offset)] [15:0] =
SW peXi-2= s 2BH |Mem[GPR[rs]+sign ext (offset)] = R[rt]
ADD m 0/20H |GPR[rd] = GPR[rs] + GPR[rt]
ADDU TS5 0/21H |GPR[rd] = GPR[rs] + GPR[rt]
SUB I 0/22H |GPR[rd] = GPR[rs] - GPR[rt]
SUBU ToRF 5k 0/23H |GPR[rd] = GPR[rs] - GPR[rt]
MULT fe 0/18H | {HI, LO} = GPR[rs] X GPR[rt]
MULTU F(TLHFT) 0/19H | {HI, LO} = GPR[rs] X GPR[rt]
DIV 43 0/1aH | {HI, LO} = GPR[rs] / GPR[rt]
DIVU (=) 0/1BH | {HI, LO} = GPR[rs] / GPR[rt]
SLT NFE 1 0/2AH |GPR[rd] = (GPR[rs] < GPR[rt]) ? 1:0
R-R SLTU EJ;;;E%‘; 0/2BH |GPR[rd] = (GPR[rs] < GPR[rt]) ? 1:0
=5 SLL EHEER 0/0H |GPR[rd] = {GPR[rt][31-s5:0], s{0}}
SRL B 0/2H |GPR[rd] = {s{0}, GPR[rt][31l:s]}
SRA HALGH 0/3H |GPR[rd] = {s{GPR[rt][31]}, GPR[rt][31l:s]}
SLLV WA A] AR IR 0/4H |GPR[rd] = {GPR[rt][31-v:0], v{0}}
SRLV WAL 0/6H |GPR[rd] = {v{0}, GPR[rt][31l:v]}
SRAV HARA AT 0/7H |GPR[rd] = {v{GPR[rt][31]}, GPR[rt][31l:v]}
AND 5 0/24H |GPR[rd] = GPR[rs] & GPR[rt]
OR 19 0/25H |GPR[rd] = GPR[rs] | GPR[rt]
XOR Fak 0/26H |GPR[rd] = GPR[rs] " GPR[rt]
NOR ok 0/27H |GPR[rd] = ~(GPR[rs] | GPR[rt])
R-I| ADDI IALIES 8H |GPR[rt] = GPR[rs] + SignExt (Imm)




BH A .
ADDIU (%%E%) 9H GPR[rt] = GPR[rs] + SignExt (Imm)
ANDI 57 R1% CH GPR[rt] = GPR[rs] & ZeroExt (Imm)
ORI ERYALIE DH GPR[rt] = GPR[rs] | ZeroExt (Imm)
XORI Sl a7 B %L EH GPR[rt] = GPR[rs] ” ZeroExt (Imm)
LUI EEH%&ZE%ZQ% FH GPR[rt] = {imm, 16’b0}
)
SLTI |/NFIrRI%E 1 AH GPR[rt] = (GPR[rs] < SignExt (Imm)) ? 1
SLTIU /J\?Effiyﬁl BH GPR[rt] = (GPR[rs] < SignExt (Imm)) ? 1
(EFF9)
B if (GPR[rs] == GPR[rt])
BEQ FTHEY 4H PC = PC + 4 + BranchAddr
B if (GPR[rs] != GPR[rt])
BNE AREFR oH PC = PC + 4 + BranchAddr
. ” if (GPR[rs] <= 0)
I3 BLEZ PTET 0 %R 6H PC = PC + 4 + BranchAddr
if (GPR[rs] > 0)
BGTZ KT 0¥H H PC = PC + 4 + BranchAddr
e if (GPR[rs] <0)
BLTZ A PC = PC + 4 + BranchAddr
st e if (GPR[rs] >= 0)
BGEZ | KTRT 0468 (Wi PC = PC + 4 + BranchAddr
J Bki% 2H PC = JumpAddr
JAL Bhe ks 3H PC = JumpAddr; GPR[31] = PC + 4
B Tk
JALR EJE%%CE?%%Z? 0/9H |PC = GPR[rs]; GPR[rd] = PC + 4
JR BhkE & 17 2 0/8H |PC = GPR[rs]
MFHI i HI 1788 0/10H |GPR[rd] = HI
MFLO i LO 1A% 0/12H |GPR[rd] = LO
&%
MTHI 5 HI F7%% 0/11H [|HI = GPR[rs]
MTLO 5 LO G158 0/13H |LO = GPR[rs]
ERET XS AE| 10/18H |PC = EPC; BTN cpo M H fth 75 7783 b
| MFCO B CPO 174 |4¥0ksiiB®|GPR[rt] = CPO[rd]
MTCO 'H CP0 27758 |HHmit®|CP0[rd] = GPR[rt]
EPC = PC+4;
BREAK W i S 0/DH |PC = 5P AabFHMidL;
Wt CPO [ HAth 25 7 28 i b 21
H EPC = PC+4;
SYSCALL | A& A5 0/CH |PC = S ALEiHbAL;
CPO [P HAh 25 7 28 i ab 21
OBLTZ: INSTR3:..26/INSTRsg..16=01/00H
@BGEZ: INSTR3:..26/INSTRs..16=01/01H
®MFCO: INSTR3;. .5¢/INSTR,5. ,1=10/00H
@MTCO: INSTR31. .0¢/INSTR,5. ,;=10/04H
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A3 FELIFERARFBH)

55 % MIPS-C R TR . Rk IR L EEIETR 2 g% (encoding). #{(format). i
iR (description). f1F(operation). 7~{il(example)fil HoAth(note). b &y 5 2 1 3 38 AR
4y R4 H RTL(Register Transfer Language) /5 205 X T 84 HOFEAHAEIE S, #1EER
X WA RTL SE X T 482 M PELI RS .

1. ADD: £Em

31 26 25 21 20 16 15 11 10 6 5 0
special 0 add
iy
it 000000 r t rd 00000 100000
6 5 5 5 5 6

# | add rd, rs, rt

ik | GPR[rd] « GPR[rs]+GPR[rt]

temp « (GPR[rs]3||GPR[rs]) + (GPR[rt]s;|GPR[rt])
if temp;, # temps; then

Ty SignalException (IntegerOverflow)
else
GPR[rd] « temps;..o
endif

R~ | add $s1, $s2, $s3

temps,# temps B ITELEFREH .
WRAEERH, W add 5 addu Fh,

Hof

2. ADDI: £S5 nsrEp#

31 26 25 21 20 16 15 0
. addi
e . .
Ih 001000 rs rt immediate
6 5 5 16

#3 | addi rt, rs, immediate

#ii | GPR[rt] <« GPR[rs]+ immediate

temp « (GPR[rs]s||GPR[rs]) + sign extend(immediate)
if temp;, # temps;; then

A SignalException (IntegerOverflow)
else
GPR[rt] « temps; o
endif

| addi $s1, $s2, -1

temps, # temps AR IHH LT
WRAEZER L, N addi 5 addiu Z4.

3. ADDIU: LRSI LEI%L

31 26 25 21 20 16 15 0
Gl addiu
001001

rs rt immediate




6 5 5 16
#3 | addiu rt, rs, immediate
ik GPR[rt] <+ GPR[rs]+ immediate
ERE GPR[rt] <+ GPR[rs] + sign extend(immediate)
| addiu $s1, $s2, Ox3FFF
HApth | “IKfRFT” B2—MrT, HAREANFERLE.
4. ADDU: &SN
31 26 25 21 20 16 15 11 10 6 5
special 0 addu
oy
Gl 000000 r "t rd 00000 100001
6 5 5 5 5 6
#%=, | addu rd, rs, rt
& | GPR[rd] + GPR[rs] + GPR[rt]
#1E | GPR[rd] + GPR[rs] + GPR[rt]
Ml | addu $s1, $s2, $s3
HAty
5. AND: 5§
31 26 25 21 20 16 15 11 10 6 5
. special 0 and
oy
s 000000 rs t rd 00000 100100
6 5 5 5 5 6
#= | and rd, rs, rt
#ii® | GPR[rd] <« GPR[rs] AND GPR[rt]
#4E | GPR[rd] + GPR[rs] AND GPR[rt]
M | and $s1, $s2, $s3
HAth
6. ANDI: 53rEN¥
31 26 25 21 20 16 15
. andi
é 1! . .
b 001100 rs rt immediate
6 5 5 16
#3 | andi rt, rs, immediate
#iid | GPR[rt] <« GPR[rs] AND immediate
¥R GPR[rt] <+ GPR[rs] AND zero extend(immediate)
Bl | andi $s1, $s2, Ox55AA
HAt




7. BEQ: 1H&m#%

31 26 25 21 20 16 15
. beq
2k g
It 000100 rs rt offset
6 5 5 16

%3, | beq rs, rt, offset

fiiA | if (GPR[rs] == GPR[rt]) then #

if (GPR[rs] == GPR[rt])
. PC « PC + 4 + sign extend(offset|0?)
T%&{’E else

PC « PC + 4

7l | beq $s1, $s2, -2

Hoth

8. BGEZ: KT%&T 0 W

31 26 25 21 20 16 15
Infi 000001 rs Ogg(fozl offset
6 5 5 16

¥ | bgez rs, offset

iR | if (GPR[rs] >= 0) then ¥

if (GPR[rs] >= 0)
o PC « PC + 4 + sign extend (offset]||0?
e ign_ex ( [10%)
else
PC <« PC + 4

~l | bgez $sl, -2

9. BGTZ: KT 0 W#¥#H

31 26 25 21 20 16 15
. bgtz 0
/=y
ity 000111 rs 00000 offset
6 5 5 16

#%3, | bgtz rs, offset

iR | if (GPR[rs] > 0) then ¥

if (GPR[rs] > 0)
. PC « PC + 4 + sign_extend(offset|0?)
BRfE else

PC <« PC + 4

| bgtz $s1, -2

HAth

10. BLEZ: /MNMF&T 0 R

mtd | 31 26 25 21 20 16 15




blez rs 0 offset
000110 00000
6 5 5 16
#3 | blez rs, offset
fiiid | if (GPR[rs] <= 0) then #H#
if (GPR[rs] <= 0)
. PC « PC + 4 + sign extend(offset|0?)
HRfE else
PC « PC + 4
| blez $s1, -2
oAl
11. BLTZ: /MF 0 B8
31 26 25 21 20 16 15
i | 000001 rs bltz offset
00000
6 5 5 16
#%3, | bltz rs, offset
ik | if (GPR[rs] < 0) then ¥
if (GPR[rs] < 0)
- PC <« PC + 4 + sign extend(offset||02)
BAE -
else
PC <« PC + 4
Ml | bltz $s1, -2
HAh
12. BNE: AETH#E
31 26 25 21 20 16 15
. bne
kg
b 000101 rs rt offset
6 5 5 16
#%3, | bne rs, rt, offset
iR | if (GPR[rs] # GPR[rt]) then ¥¥
if (GPR[rs] # GPR[rt])
. PC + PC + 4 + sign_extend (offset|0?)
HefE else
PC « PC + 4
| bne $s1, $s2, 8
HoAth

13. BREAK: Wi/

i

31 26 25
SPECIAL code BREAK
000000 001101
6 20 6




#, | break

R | AR R R

¥:{E | SignalException (breakpoint)
A~ | break

FoAt

14. DIV: 5k

31 26 25 21 20 16 15 6 5 0
P special 0 div
ity 000000 r rt 00 0000 0000 011010

6 5 5 10 6
%A | div rs, rt
. (HI, LO) < GPR[rs] / GPR[rt]
FITEAELORFE RS, RBAFTRAENT 277
= LO*+ GPR[rs]div GPR[rt]
BiE
HI+< GPR[rs]mod GPR[rt]
| div $s1, $s2
Hot | W cPrRrt1 N 0, W HI/LO 45HRAT TR,
15. DIVU: L&SH
31 26 25 21 20 16 15 6 5 0
P special 0 divu
it 000000 r t 00 0000 0000 011011
6 5 5 10 6
¥ | divu rs, rt
. (HI, LO)<* GPR[rs] / GPR[rt]
%]ZE N . o ) 5 gz (2]
A AELOFA 8, RPN ErIFFE
; LO+ (0||GPR[rs]) div (O|GPR[rt])
(s
HI+ (0||GPR[rs]) mod (O||GPR[rt])
A~ | divu $s1, $s2
HAt | A dive AL THE, FTUXTEET o 378 1 N EHEITEHE.
16. ERET: REiR[FE
31 26 25 21 20 16 15 11 10 6 5 0
i COPO 80000 eret
- 010000 1000 0000 0000 0000 0000 011000
6 20 6
A, | eret
sk eret B {RAFIE CPO 1) EPC #4725 I BL3A (1 W48 & M — 2 Hbtib) 5 N PC, IS
MR, S BE A BAT AR I A R R [
B4E | PC « CPO[epc]




il

eret

HREFFREELE . AT sc R4 TRPUTRE IR O, PC KBIRIF{E EPC .

HAh | [ERE]Y R WA SC, EPC HRAFH PCH4; Wi da 34T =5 (npk 2
), MRAE PC.
17. J: Bk
31 26 25 0
Yt OO()jOlO instr_index
6 26
¥ | J target
sk j B4 PC MR IR L. 41l 4GB XI5~ 16 A~ 256MB X8k, j 84 7] LAZE 40T
i PC FTTE 1 256MB [X 45 4 1T 2 B .
#fE | pCc « PC31..28|linstr index|0?
Bl | 3 Loop_End
HAh | WR TR VE BB T 4ET PC FI/ERT 256MB Xk Py B, ATLMEA IR #54.

18. JAL: BRFEIaEE

31 26 25 0
Sy Ooi)aolll instr_index
6 26

%3 | jal target

jal $84 2R a4, PC A RE, RN 4ET PC+4 fRAFTE GPR[31]H. 4
& | 4GB R4 16 A~ 256MB X35, jal #5477 LAFE4RT PC FT{EM 256MB [X 38 N AT ik

%,
. PC « PC31..28|instr index|0”
BrAE GPR[31] + PC + 4
7~ | jal my function name
ol jal 5 jr MEMFAH. jal AF AR, jr ATRE0RE. LA NREGhIEEE T2
- i PC FTAERYT 256MB X IR A I, 7 LA jalr 454

19. JALR: Bk¥E3H-5EE
31 26 25 21 20 16 15 11 10 6 5 0
special 0 0 jalr
it 000000 rs 00000 rd 00000 001001
6 5 5 5 5 6

%2 jalr rd, rs
Hiik jalr 82 R HEFE 4, PC F 1wk i H R A (R BN DR AF7E GPR[rs]H), FIEE Y
IR R PO+ A7 45 GPR[rd]
L PC « GPR[rs]
ﬁﬂf GPR[rd] « PC + 4
| jalr $s1, $31




Hofth

jalr 5 jr iC B H . jal TR BEE, jr T RE0RE,

20. JR: BhEZHAH

31 26 25 21 20 11 10
P special 0 0 jr
ity 000000 rs 00 0000 0000 00000 001000
6 5 10 5 6
i | Jr rs
it | PC « GPR[rs]
#4F | PC « GPR[rs]
Al | 3 $31
HAth | jr 5 jaljalr IREAE M . jaljale FH T HREL jr AT REGR M
21. LB: NEFEH
31 26 25 21 20 16 15
Ib
iy
It 100000 base rt offset
6 5 5 16
#: | 1b rt, offset (base)
iR GPR[rt] <+ memory[GPR[base]+offset]
Addr « GPR[base] + sign_ext (offset)
-, memword <+ memory[Addr]
PRAE byte <« Addr;. o
GPR[rt] <+ sign ext (memwordy.g+pyte..s8+byte)
| b Svl, 3($s0)
22. LBU: MEBEASF
31 26 25 21 20 16 15
Ibu
-y
I 100100 base rt offset
6 5 5 16
% | 1bu rt, offset (base)
iR GPR[rt] <« memory[GPR[base]toffset]
Addr « GPR[base] + sign_ext (offset)
-, memword <+ memory[Addr]
PRAE byte <« Addr, o
GPR[rt] < zero ext (memwordjigspyte..8*byte)
| Ibu $vi, 3($s0)
23. LH: m#EEF
31 26 25 21 20 16 15
il m
base rt offset

100001




6 5 5 16
#3 | 1h rt, offset (base)
ETBY GPR[rt] <« memory[GPR[base]toffset]
Addr « GPR[base] + sign_ext (offset)
= memword <+ memory[Addr]
BRAE byte <« Addr;
GPR[rt] <+ sign ext (memwordis;igspyte..16*byte)
w~fl | 1h $vl, 3($s0)
LI | Addr ISR 2 HIFEE(RT Addrg 2508 0), 75 W77 A bk 4 45 5
24. LHU: MBRERFTHF
31 26 25 21 20 16 15
. lhu
il
Y hg 100101 base rt offset
6 5 5 16
#3 | lhu rt, offset (base)
f#iiA | GPR[rt] < memory[GPR[base]+offset]
Addr « GPR[base] + sign ext (offset)
- memword <+ memory[Addr]
PRAE byte <« Addr;
GPR[rt] <+ zero ext (memwordisiigrpyte..16%byte)
M | 1hu $vl, 2($s0)
ZI0 | Addr DA 2 IAEEU(ED Addrg 20N 0), 5 NP~ AE bk £ 575
25. LUI: SZEP¥UmERE mfL
31 26 25 21 20 16 15
. lui 0
s . .
g 001111 00000 rt immediate
6 5 5 16
#3 | lui rt, immediate
i | GPR[rt] « immediateHO16
PEfE | GPR[rt] <« immediatel/0*°
A | lui $s1, 0x55AA
HoAh
26. LW: #EHF
31 26 25 21 20 16 15
Imfi Iw base rt offset
100011
6 5 5 16
#, | lw rt, offset (base)
iR GPR[rt] < memory[GPR[base]+toffset]
##{F | Addr « GPR[base] + sign_ext (offset)




GPR[rt]

+ memory[Addr]

Al | 1w svl, 8($s0)
2170 | Addr L2552 4 [RRSE0(RD Addry o D625 00), 75 D722 Azt bk 8 S
27. MFCO: I CPO &Ff7#%
31 26 25 21 20 16 15 11 10
. COPO mfcO 0
gt
ity 010000 00000 rt rd 0 0000 0000
6 5 5 5 11
# | mfcO0 rt, rd
ik | GPR[rt] <« CPO[rd]
#E | GPR[rt] <« CPO[rd]
A~ | mfcO0 $s1, $1
i
28. MFHI: it HI FF%%
31 26 25 21 20 16 15 11 10 5
P special 0 0 mfhi
it 000000 00 0000 0000 rd 00000 010000
6 10 5 5 6
#%3, | mfhi rd
iR | GPR[rd] <« HI
#AE | GPR[rd] <« HI
A~ | mfhi $s1
ol | BRI E RS, FEM mthi SRR LS R .
29. MFLO: £ LO #7438
31 26 25 21 20 16 15 11 10 6
% special 0 d 0 mflo
i 000000 00 0000 0000 00000 010010
6 10 5 5 6
igé mflo rd
fﬁfp GPR[rd]<« LO
iR
#
GPR[rd] <+ LO
1 [rd]
TN
il mflo $sl
H
%ﬁ i/ bRkt Eoe e )G, 7B mflo SEEUR BRI 45 3R .

30. MTCO: & CPO 7%




31 26 25 21 20 16 15 11 10 0

COPO mtc0 0
P
it 010000 00100 rt rd 0 0000 0000
6 5 5 5 11
# | mtc0 rt, rd
R | cPO[rd] + GPR[rt]
#fE | cPO[rd] <« GPR[rt]
A~ | mtcO $s1, $1
HoAh
31. MTHI: & HI & &3
31 26 25 21 20 15 11 10 6 5 0
P special 0 mthi
ity 000000 rs 000 0000 0000 0000 010001
6 5 15 6
% | mthi rs
#R | HI « GPR[rs]
#{E | HI <« GPR[rs]
M | mthi $s1
i mthi/mtlo R ZEHEAT T B 2 F3EH A . I 5 mfhi/mflo BCEE {8 B #(5-k vh Wr RE 1)
- TeRydia HEAE P T B 45 R S RE 515 B IE A 45
32. MTLO: 5 LO #FF#
31 26 25 21 20 15 11 10 6 5 0
P special 0 mtlo
ity 000000 rs 000 0000 0000 0000 010011
6 5 15 6
#, | mtlo rs
i | LO « GPR[rs]
#1F | LO « GPR[rs]
ol | mtlo $sl
i mthi/mtlo R AEHEAT T B2 F S A . I 5 mthi/mflo FCE {8 B #05k vh WrRE e 1)
- T ik 3 BLAE v U B 45 TR e 5 15 3 IE W 45
33. MULT: 753k
31 26 25 21 20 16 15 6 5 0
P special 0 mult
it 000000 r rt 00 0000 0000 011000
6 5 5 10 6
3 | mult rs, rt
R | (HT, 1L0)<+ GPR[rs] XGPR[rt]




AR 2 W AFTIAELORAT &, W32 WAFTAE R T AP A7 85 o T AT BRAE B A 15 5 4

prod « GPR[rs]X GPR[rt]

#4E | HI « prodes..s2

LO « prods:. .o
| mult $s1, $s2
St

34. MULTU: L&SFR

31 26 25 21 20 16 15 6 5
" égg(c)l(?(l) * "t 00 00000 0000 onggl
6 5 5 10 6
# | multu rs, rt
ﬁ'ﬁﬁ (HI, LO)<*+ GPR[rs] XGPR[rt]
FRMC3 2 M A AELO BT AE S, 32N AR e T T A7 2 . T BRAEB N T 54K
prod + (0||GPR[rs]) X (0|GPR[rt])
BefE | HI « prodes. s
LO <« prods;. o
M | multu $s1, $s2
Fofth | O multu ATRTHRE, PO HET 0 ¥R 1 MG i TIEH.

35. NOR: Ik

31 26 25 21 20 16 15 11 10 6 5
. special 0 nor
Py !
ity 000000 r rt rd 00000 100111
6 5 5 5 5 6
¥ | nor rd, rs, rt
#ii | GPR[rd] <« GPR[rs] NOR GPR[rt]
BefE | GPR[rd] « GPR[rs] NOR GPR[rt]
APl | nor $s1, $s2, $s3
HoAh
36. OR: EY
31 26 25 21 20 16 15 11 10 6 5
P special 0 or
s 000000 r t rd 00000 100101
6 5 5 5 5 6
#A | or rd, rs, rt
ik | GPR[rd] « GPR[rs] OR GPR[rt]
¥EE | GPR[rd] + GPR[rs] OR GPR[rt]




Al | or $s1, $s2, $s3

HAth

37. ORI: BRAZE[%

31 26 25 21 20 16 15
i ori rs rt immediate
001101
6 5 5 16

# | ori rt, rs, immediate

i | GPR[rt] « GPR[rs] OR immediate

¥fE | GPR[rt] + GPR[rs] OR zero extend(immediate)

Ml | ori $s1, $s2, O0x55AA

Hoth

38. SB: TFfEFEI

31 26 25 21 20 16 15
b
. s
It 101000 base rt offset
6 5 5 16

#%3, | sb rt, offset (base)

##iid | memory [GPR[base]+offset] <« GPR[rt]

Addr « GPR[base] + sign extend(offset)
#1E | byte+ Addr,.
memory [Addr] s gspyte. .arpye + GPRITE]:0

B | sb $vl, 3($s0)

39. SH: Ttk

31 26 25 21 20 16 15
N sh
g
i 101001 base rt offset
6 5 5 16

#3, | sh rt, offset (base)

iR | memory [GPR[base]+offset] + GPR[rt]

Addr <« GPR[base] + sign_extend(offset)
#1E | byte « Addr,
memory [AAdr] isiie+pyte..16%byte ¥ GPR[rt]is.o

A~ | sh $vl, 24($s0)

ZR | Addr A 2 BIMEEL(ED Addrg A2 0), P A= kA R 7

40. SLL: BHEEH

gt | 31 26 25 21 20 16 15 11 10 6




special sll
000000 0 "t rd s 000000
6 00000 5 5 5 6
# | s11 rd, rt, s
iR | GPR[rd] <« GPR[rt] << s
#AE | GPR[rd] + GPR[rt] (s1.4..0/|0°
| s11 $s1, $s2, 5
Seqp | S1L %0, 80, 0 X BLFIE A0 0x0000 0000, HAEUARE NoP (FHIERS) .
- ZAB S H T S8, A w32 T 5k R 85 MM S dn 3 AL -
41. SLLV: ZHAELEHE
31 26 25 21 20 16 15 11 10 6 5
P special 0 sliv
it 000000 " rt rd 00000 000100
6 5 5 5 5 6
1% sllv rd, rt, rs
iR | GPR[rd] « GPR[rt] << GPR[rs]
. s * GPR[rs]4. .o
BAE .
GPR[rd] + GPRIrt] (31-5)..0[l0
| sllv $s1, $s2, $s3
HAth | GPR[rs]HIfL 31 7 5 #i20E.
42. SLT: MTE 1(HFKS)
31 26 25 21 20 16 15 11 10 6 5
P special slt
Imfi 000000 rs rt rd 00000 101010
6 00000 5 5 5 6
# | slt rd, rs, rt
#iiA | GPR[rd] <« (GPR[rs] < GPR[rt])
PefE | GPR[rd] « (GPR[rs] < GPR[rt]) ? 01 : 0%
Al | slt $s1, S$s2, $s3
HoAth
43. SLTI: /MFILEIEE 1(B/RS)
31 26 25 21 20 16 15
P slti . .
i hg 001010 rs rt immediate
6 5 5 16
#%=, | slti rt, rs, immediate
iR | GPR[rt] « (GPR[rs] < immediate)
#1E | GPR[rt] « (GPR[rs] < sign_extend(immediate)) 2 0*|1 : 0%




A~ | s1ti $s1, $s2, Ox55AA
HAth
44. SLTIU: /NFILEIEE 1(ERFS)
31 26 25 21 20 16 15
. Itiu
il S ) .
Imfi 001011 rs rt immediate
6 5 5 16
#3 | sltiu rt, rs, immediate
f#iid | GPR[rt] <« (GPR[rs] < immediate)
#{F | GPRIrt] + (0||GPR[rs]< O||sign extend (immediate)) 2 031 032
| sltiu $sl1, $s2, OxAABB
HAh | “EFFET RER
45. SLTU: /MTE 1(ERFT)
31 26 25 21 20 16 15 11 10 6
P special sltu
Yl 000000 rs re rd 00000 101011
6 00000 5 5 5 6
= | sltu rd, rs, rt
& | GPR[rd] « (GPR[rs] < GPR[rt])
#fE | GPR[rd] <« (0||GPR[rs]< O|GPR[rt]) 2 0*'|1 : 0°?
Ml | sltu $s1, $s2, $s3
ot
46. SRA: HAREG#
31 26 25 21 20 16 15 11 10 6
P special sra
it 000000 0 "t rd > 000011
6 00000 5 5 5 6
fﬁiﬁ sra rd, rt, s
H##i& | GPR[rd] <« GPR[rt] >> s
PEfE | GPR[rd] + GPR[rt]s; ||GPRIrtlsi. s
~F | sra $s1, $s2, 5
HoAth
47. SRAV: BEARTZAEH
31 26 25 21 20 16 15 11 10 6
Yihy
special rs rt rd 00000 srav




000000 000111
6 5 5 5 5 6
#3, | srav rd, rt, rs
iR | GPR[rd] « GPR[rt] >> GPR[rs]
. s * GPR[]:SJ;L.O
BAE .
GPR[rd] < GPR[rtls |[GPR[rtlsi. s
M | srav $s1, $s2, $s3
HAh | GPRIrs 1M 31 BAL 5 #E 2.
48. SRL: FHEALAHE
31 26 25 21 20 16 15 11 10 5
P special srl
W 00000 0 "t rd s 000010
6 00000 5 5 5 6
#%=A | srl rd, rt, s
A | GPR[rd] <« GPR[rt] >> s
BE | GPRIrd] « 07||GPR[rtls. s
~Fl | srl $s1, $s2, 5
HAt
49. SRLV: ZHAEHE
31 26 25 21 20 16 15 11 10 5
P special srlv
i 000000 rs rt rd 00000 000110
6 5 5 5 5 6
%2 srlv rd, rt, rs
& | GPR[rd] « GPR[rt] >> GPR[rs]
. s * GPR[rs]4. .o
BAE .
GPR[rd] * 0 ||[GPR[rtlsi..s
| srlv $s1, $s2, $s3
HAh | GPRIrs]HINL 31 ZAL 5 HAME
50. SUB: 75
31 26 25 21 20 16 15 1 10 5
P special 0 sub
it 000000 r t rd 00000 100010
6 5 5 5 5 6
¥ | sub rd, rs, rt
iR | GPR[rd] + GPR[rs] - GPR[rt]




temp + (GPR[rs]s||[GPR[rs]) - (GPR[rt]s||GPR[rt])
if temps, # temps; then
Ty SignalException (IntegerOverflow)
else
GPR[rd] — temps;. .o
endif
A~ | sub $s1, $s2, $s3
:H:’ﬂﬁ temp32 # temp3l 'fti‘%l‘l—ﬁéﬁ%/ﬁtho
B WMRAEERE, W sub 5 subu Zie.
51. SUBU: RS
31 26 25 21 20 16 15 11 10 6 5
P special 0 subu
%1 000000 s " rd 00000 100011
6 5 5 5 5 6
¥ | subu rd, rs, rt
#iid | GPR[rd] « GPR[rs] - GPR[rt]
¥efE | GPR[rd] « GPR[rs] - GPR[rt]
Ml | subu $s1, $s2, $s3
g | Supu R &Iz . Bl 0x0000 0000 - OxFFFF_FFFF = 0x0000 0001,
A BRI R ovEfE .
52. SW: fEfEF
31 26 25 21 20 16 15
Py SW
YY) 101011 base rt offset
6 5 5 16
#, | sw rt, offset (base)
iR | memory [GPR[base]+offset] + GPR[rt]
BfE Addr « GPR[base] + sign ext (offset)
memory [Addr] <« GPR[rt]
wl | sw Svl, 8($s0)
99 | Addr DGR 4 FIEEL(RD Addry o 42508 00), 75 7= A= bk 48R S5

53. SYSCALL: Z&R%iEFA

31 26 25 6 5
an | 22 e
6 20 6
%3, | syscall
i | ARG RT
¥:{E | SignalException (systemcall)
| syscall




Hofth

54, XOR: RI%

31 26 25 21 20 16 15 11 10 6
N special 0 xor
o=y
it 000000 r "t rd 00000 100110
6 5 5 5 5 6
#, | xor rd, rs, rt
F&Eﬁ GPR[rd] <« GPR[rs] XOR GPR[rt]
#efE | GPR[rd] <« GPR[rs] XOR GPR[rt]
A~ | xor $sl, $s2, $s3
ot
55. XORI: FEALEI%
31 26 25 21 20 16 15
T Xori ] ]
It 001110 rs rt immediate
6 5 5 16
#, | xori rt, rs, immediate
#iid | GPR[rt] <« GPR[rs] XOR immediate
BeAE GPR[rt] «+ GPR[rs] XOR zero extend(immediate)
A~ | xori $s1, $s2, Ox55AA
HAth
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