ALK TER #mEnEe -z T2 %
20195 EFE V25X CD

AR FEAE |

6. MIPSOaiwEENE — BERE-O—F-XAK7

(2% E6.3580, 6.480
i H—E(X p.113)

o e
o HE

http://www.1ic.is.tohoku.ac.jp/~swk/lecture/




§fisl LORFEDEEmMS

(LRI MIPST7 TSR

addu $c, $a, Sb # Sc « $a + $b

«f=12L, Z#a, b, c DRBNEFNFNL I RZ a, b, cIZTE
I TWNSETS (($al TLORFaDEEERT)

« LT, $FICEEORY I EERL (int) &9 56

c#LUUTIEERBAADaAU L. 7EUOTYEED—ETIEALY

e addu A ARa—F, $c, $a, $b ARSI UFEMFES

AR ZScHEH NARTUR, $a, $hZEANARSTUKERE S
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#fisl 15“

f=1ZL, ZT#H a~e DRBEILNFNF L
e = (a+Db) - (c+d)i SzHa~elzBrhhTEY, FnLIS
(LU R2tAERICEZRSETS

(RLLRI7E MIPST7 TSR

addu Se, Sa, S$Sb # Se « Sa + S$b
addu $t, Sc, $d # St « Sc + Sd
subu Se, S$Se, St # Se « Se - St

cLURFtDIIIETEDEE E—BFRIIZEHNEHIL DR F%

—BEFL U A 4A (temporary register) EFEA

« addu, subu @ u (& unsigned DB THS. add 5%, sub G HHLETENR
BRIZECED, A—\TO—DNES-EEZIZHNDLIENITTHNS. CEEE
TIXBEEA—/\T7O—IEHRTS

7 EE (RIAKXZT): 1HHAFEHE 2019 (6) 3




bfisl B FHLORABEEGS

k) BA

%II:I

Ap
addu $c, $a, $b | $¢ < $a + $b (add unsigned D EL)

subu $c, $a, $b | $c < $a — $b (subtract unsigned DEE)

and $c, $a, $b $c — $a & $b

or $c, $a, $b $c — $a | $b

nor $c, $a, $b | $c — ~($a | $b)

xor $c, $a, $b $c «— $a " $b

sll $c, $a, $b $c <« $a << $b (shift left logical MDER)
srl $c, $a, $b $c <« $a >> $b (shift right logical DEK)
st $c, $a, $b FEDOZETSa<shianld $c«—1; SBLEUL $c 0

(set on less than MER)

sltu $c, $a, $b HEELTSS A< LSESc—1; SHEAEL $c—0
(set on less than unsigned)

7 IEE (RAAKXZT): 1HHAFEHE 2019 (6)



#fisl MIPSDOL XA

CCETIHEERL, LORABELTERBEZFDEFAINTE
=A%, ERRIZIEMIPS (ZIE a, b, c BEDESTLFDL Y XA

[THFEELLLY

EER(ZIE, 2RKDLREIZ0 ~ 31 DEENDOLNTEY, #F
DESIZKYIEET S

addu $10, $8, $9 # $10 — $8 + 89

c ZOFEETRHOHMIKLDT, RR—I D &S5RI EZ DL

TL3
c 0BL IV RAL, BITEODFEAHSNS5FHRLEL O RATHS

7 EE (RIAKXZT): 1HHAFEHE 2019 (6) 5



#Eisl &Ef: LORA—E
BHERT 7l £ Bl

$0 $zero = fal ol
$1 $at 7 TSRIZFR
$2, $3 $v0, $v1 E#MNcDRYIER
$4 ~ $7 |$a0 ~ $a3 | BEAEA~DSIEH
$8 ~ $15 | $t0 ~ $t7 (EID)—ELIRAE
$16 ~ $23 | $s0 ~ $s7 | (EID)ZEHAYLUTH
$24,$25 | $t8, $t9 (EIZ)—BRLIRAE
$26, $27 | $kO, $k1 OSHIZF#H
$28 $gp Ja—/NI)LiRAUA
$29 $sp AAYIIRA A
$30 $s8 (EID)ZEHBFIYETH
$31 $ra JR—2FRLU A

7 EE (RIAKXZT): 1HHAFEHE 2019 (6)




#fisl 151 28

1. LY RAs0 DAHABH sl I2aF—d A5 E . (EVE:
L AR $zero #ERT 5. — i8I, RCEMEET 55
[X—@EY EIFRESELY)

« ZOEBEIRELESOT, 20O S5EHAT

move S$sl, S$s0 # Ssl « $s0
EEWVTKWZEIZG-TLNVS.

2. LYRZ2s0 DNBEDEZE Y REL-FERE%X s1 I2RfF
§AGESETE. (B nor & $zero #ERAT3H)

7 EE (RIAKXZT): 1HHAFEHE 2019 (6)



brist IS8 225

1. FIZIELTOEGS

or $sl, S$s0, S$Szero
or S$sl, Szero, $s0
addu $sl, S$Ss0, $zero

E3ER
2. BIZIXLL TGS

nor S$sl, $s0, Szero

7 EE (RIXZ): 1FHFFEHE 2019 (6)



trisl @R JIVvFEGETI—FOEME

4 (3)PC—PC+4
PC | szpcﬁﬁéﬁ
b fﬂ AA ( ‘r'nu)‘(' )
\ —_— —_—
— N ——— 32%x32Ewkh —
{ METFI—F NG
J )
*E ) fd: .
} Fa—K
(1) s ) 51 [ 25 | AL
FAHL
e FRL R (32E W) T
1 T—4(8,16, 32EvYh) |

% 1BE (RdbAS): EHMAHEER 2019 (6) (F:E R [E] %



#£isl Lo RAAEERDENE

[ | 3) L R4
BEAH
PC RPCEHE
I8 ? A AA mu)‘('
( \ e —
| BETa—H [ sk T
t —‘ I /Z'?l |
% . @
AE) (1] Lo2R% ¢
i BLdrHiL
v !
I 4
il 0 [ 5 \\ B2 AL
(2) BH
) v 7ELR(32EwE)
T—%(8, 16, 32E k) |

51 18E (FALKP): EHEEER 2019 (6) ESe3/NETi 10



#fisl LORA-BMERIDEE GG

(CE=) o s o it s
=1L, Z# x,y DABNZTNETNL D RZ
y = x + 100; SO, sl ITEMNTLVSET S

(MIPS7t2J1)EE

addu S$sl1, S$s0, 100 # Ssl « SsO + 100

- M TN CTEEEEINDEHZENE (immediate) &FFE 5.
CHEMTIE, 220D ANARSIURELTEMEZRNS.
e 1DBHIFWLTLIRE. HAARSTUREEEAAL I RS

- BE{EZ LS addu fp55(E, ERRIZIE addiu ELVSERTELTETEINSG (7
LI SHABFHMIZE#RT S. SPIMOETE@IZEEEH)

« EHEZELS subu i lE, ERIZIE addiu BB IZHF S REL-EMEEET
ZETEITSIND.
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Ffisl 151

(CEH)
y = x - 8 =12, Z# x, y, z DABHKEFNEFNL IR
z = 15;

250, s1,s2 ITEMTLNSET S

(MIPS7t>2J1)EEB)

subu $sl1, $s0, 8 # Ss1 « Ss0O - 8
or $s?2, Szero, 15 # Ss2 — 15

* 2ITEDEIICLDREIADEBRAILKITHNELEDT, |
(load immediate) £V YIAGE THEEITALSIZH-TLNVAS.

11 $s2, 15 # $s2 «~ 15
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EH: EHTIOGS

R & BA
move $a, $b | $a — $b # or $a, $zero, $b &1
li $a, imm $a «— imm  # or $a, $zero, imm (i
(load immediate)
nop ffEL7ALy  #sll $zero, $zero, $zero &1
(no operation)

N—FDI7ELTRESNTVWSDITTIEEL, 7EV IO SRR
(DEAEHE)ICEBRI HEITE>TEHRSNDGT

5 BE (HIXZE): F#IEFEHE 2019 (6) 13



§risl Lo REZ-BEHERERE D ENE
l | (3) LY R%E
( ] W BEEAH
PC FPCHE
(1) LYR4A y Y
’ R L .
( -BMEER —— o —
| R S 32x32E Yk —
t T4 | — V57 B —
)
A€ : + f
'
7l 40 [2] %

T7ELR(32EYH)

\\ 32EwkALU

2) BE t

@

F—%4(8, 16, 32E k)

7 EE (RIXZ): 1FHFFEHE 2019 (6)
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#fisl —K-X 7S

c LUORBEAEYTRLRZIEELT, HERB T —2E1EZ1TO
c AEYTRLADIBEAEZTRL YT E—REMEAS
 MIPSDIZE, 7Ly T EF—FKIZ1DLAELY

1w $sl1, 12 ($s0) # Ssl « mem[1l2 + S$s0O]

ARVERHRDAEYTRLAR (B TZELR) IELP R S0 DiEE
T 12 #MA-£D

e FIZ XL XA SO [Z 10000 MRIFESNTULN=ET BE, PRL
X 10012 MR ES 4 /1M (=1 T—FK) OT—43% 5~ HL,
LORA s [TEZFAD

5 BE (HIXZE): F#IEFEHE 2019 (6) 15



#fisl A& EGO—~- AT E@RT
ik &t BA
lw $t, offset($base) | $t «— mem[offset + $base]
(load word)

sw $t, offset($base) | mem][offset + $base] < $t
(store word)

- {thiZ, half word BfI45 byte BfiDO—Fdiw, ANT7@mshHd
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#fisl 1§|J

(CE:d) =120, REHIEIERD &S
[ZAEYIZEY B TENTLNS
EL, LORAU0, 11,2200 -

[ZEZ5E9 4 UTRMR. 0 - C
Ox7ffff008 |
N b
(MIPS7E2OVUERE)
Ox7ffff004
lw 3t0, 0(Ssp) # $t0 « mem[Ssp + 0] |-
lw Stl, 4(Ssp) # Stl « mem[S$Ssp + 4] [ TC a

addu St2, St0, Ytl # St2 « St0 + Stl  ox7ffffoo0 >~

sw $t2, 8($sp) # mem[Ssp + 8] « S$St2 <;\\\

sp Ox7ffff00D~e

X EEOTRLANKDIZEHANIIESIZEYELS
R BE (RXZE): [FHEFEHE 2019 (6) 17



#fisl 1§|J
(CE:E
J:_nt i; N X[2] ]
int x[3];
Ox7ffffO0c
/* FEE */
x[1] = 300; - x[1] ---
- OX7ffffO08 |
(MIPS7t>JUEEE
addu $t0, S$sp, 4 # S$t0 — Ssp + 4 X[O]
1w stl, 0(Ssp) # Stl « mem[Ssp + O] | ]
s11 $tl, S$tl, 2 # Stl — $tl X 4 Ox7ffff004
addu St0, St0, Stl # $St0 « $t0 + Stl
1i st2, 300 # St2 « 300 i
2, o $t2
SW St 0(St0) # mem[StO] St Oxﬂ_ﬂ_f&
sp Ox7ffff000 e

i 18

B (RIEXRE): 1FEREFEFE 2019 (6)
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N—R &S OB
[
PC RPCEHE
Tt M Fnux
( \ —
[ e —
/
AE 1 —+
-

-
«

#iEmeE (1) EXHTF

. 7KL R (32Ewhk) 1
—d T—%(8,16, 32EYh) 2 G
(2) AEYFHEAHL

5 IEE (RA&EXP): [FHEIFEHEE 2019 (6) UMUX ) IR LA
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Bfis] AT s DENME
l |
PC LJXPC%ﬁ}
s dyb
N\ I . ]
{ = =
J ) h
AE y
v |
sigEg (1) EBTE 328 wRALU

LAEHE

T7EL R (32E k)

|

F—%4(8, 16, 32E k)

(2) AEYESZAH

5 IEE (RA&EXP): [FHEIFEHEE 2019 (6) UMUX ) IR LA
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st I (RB) R—/S— YA TSP —K256W

J73I—arEa—3AF— LI R—/IN\—TYATS5H—X] (4F

XE, 1985) T, L TDLOGIREIZKY, @EIL 1 ~8FTL
MNEELLGW D —ILR I (F—LRADORT—DEFR) AY, T=X
DTLAVYDEEIZIHUTERK 256 FEEHIIETAHEENELT-.

o H—LTULARIZEREVILT [T —LAtybEsr—LER
AL E|IZIRE,

e BT —LITZRAIYEXE, 1984) DhtvrEiEALT) 7y

~STRAVEL, LIEKTLALI=1&IZ,

e BIRRIZHEYIEIRE, R—/IN\—TYATSH—-—XIZELTYtY

SRAVEIRL, ARV ERLGENS T LA ZFIRT 5.

DEENSHBITEAI LT R L.
(2014 FEHAR A BR - I eE)
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RS

MORIS, oo  MPRYP

2UPCR

AU BROS.

1980 WNINTE N!'C)

. 1 PLAYER G
£ PLAYER GAME

TOP - 000000

https://www.youtube.com/watch?v=AXV05nwZtxo
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#fisl

ZI)—ILREDIYTT—3FHIBT7FL R

=YV ITT—HRBETRLR

L XY TT—H
PAX

+D—LFES x TyTF—syqx | Wworld2
map data
CD&IEFEEIE, world 1
INYDTA—INTGULBTREND
map data
YT T4
FHIs 7 LA

7—ILEEF=(0-7)

7 EE (RIXZ): 1FHFFEHE 2019 (6)

Super Mario Bros.

TL A& (0-255)

Tennis
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#fisl

ABZDANA S EHENGIRLEFINA

R [ el

y

DFS

SITAEYIZEBREINTLNSET S. X[0] ... X[3]
[ZHREMEINTULWSENZENEN 1, 3,5, 7 DIK

D, LLTFOa—FZEITLI-. EITERO x[0] oxrifffooe |~

.. X[3] DIEIZESHES>TLNSA.

lw St0, 0 (Ssp)

addu $t0, St0, 3
sw St0, 0(Ssp)
1w Stl, 4 (Ssp)
lw St0, 8 (Ssp)
sll $t0, stO,
sw St0, 8 (Ssp)
lw $t0, 12 (S$sp)

slt $t0, $t0, stl
sw $t0, 12 ($sp)

stl

7 EE (RIAKXZT): 1HHAFEHE 2019 (6)

sp

—- X[3]“"
- X[2]
Ox7ffff008 |
- X[1]---
OX7ffff004 |
__x[0] ...
omrrrg‘"

Ox7ffff0O00 e e




#fisl RE BlRE RS

lw $t0, 0(Ssp) # St0 <« x[0] (= 1)

addu $t0, $t0, 3 # St0 <« St0 + 3 (= 1 + 3)

sw 3t0, 0($Ssp) # x[0] « St0 (= 4)

lw $tl, 4 (S$Ssp) # Stl <« x[1] (= 3)

lw $t0, 8 (Ssp) # St0 « x[2] (= 5)

s1ll $t0, $t0, stl # St0 « St0 << Stl (= 5 << 3)
sw $t0, 8($Ssp) # x[2] <« St0 (= 40)

lw $t0, 12 (S$Ssp) # St0 <« x[3] (= 7)

slt $t0, S$t0, s$tl # St0 « (St0 < stl) 21 : 0
sw $t0, 12 (S$Ssp) # x[3] <« 5t0 (= 0)

$&/B x[0] ... x[3] I& 4, 3, 40, 0 (2% 5.
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