20125 #®#H

HEMT—FTUF Y EZ (0)

4. (TS0

AREREREIFARE HFHEIFER
ik = kise _at_ cs.titech.ac.jp
S3213&= AEH 5, 68E 13:20—14:50

IOty DT—RIRR VT IL-HA()L)

PC = 0x1C
$17=7 Instruction [15:0] 1 [ sign
d18=2 extend

| op | rs | rt | rd |shamt | funct |
add $t0, $s1, $s2 [ add $8, $17, $18 ]

4

Read
address

]

Read
register 1
Instruction [20:15] feag !

(311 M| e Read
ot | ooz {5 WT
e | ‘

Wiite
dala__Registers

Instruction [5-0]

! Adal from Computer vization and Patterson & Hennessy, © 2005
MIPSOE KRS DD ATYTS (RT—) BELANILOTOEyYoIal—4
IF (InStrUCtiOn fetCh)X'T'—:/‘ ek SimCore/NIPS since 2006-10-06  Kenji KISE, Tokvo Tech EX,
AEYDLWMBEETIVFT S. ineluds iz
ID (Instruction decode and register file read) e LB g/ M ot foggl g ator sinee 2006-117
RAT—=D efine 000
WMRETI—RLEND, LORSEFAHHT. ot s
. . —_ e efine X004
EX (Execution or address calculation) 57— ehine 3
BEREORTEETRLADERETTS. chine Sﬁé
MEM (Data memory access) 57— cfine §b
T—RARYRDFRIURIZTIERTS. efine 00
0 — s lefine x00f
WB (Write back) X7— et ine i1
EREELOCRAZEEAD. chine i %
Ctine 015 ) )
efine Ik /* not-implemented instruction */
3
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INMTS4 032 (pipelining)

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005

INMTS 1032 (pipelining)

6PM 7 8 9 10 11 12 1 2 AM

" L e e e e e e e e |

Task
order —

A

O5=@ _
B
Oo=Ml__
o O0=l__
o 5=l

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005




I TSA 02 (pipelining)

6PM 7 8 10 11 12 1 2AM

9
[ e e e e e e B

» O0=El__
B @
68 .ﬁi

I TSA 002 (pipelining)

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005

c o —
0 Ac=l
6PM 7 8 9 10 1 12 1 2AM
I ):;:ﬁ T I T I I
Task
order .
» Og=
B
c
D
RTF—=Y
8
Adaj from Computer nization and. Patterson & Hennessy, © 2005 Adaj from Computer anization and. Patterson & Hennessy, © 2005
o - T - — — ae
IAFS54 0032 (pipelining) MIPSOEARMESDDATVT (RT—)
= IF (Instruction fetch)XRF5—
AEYNSBREIIVFTS.
= ID (Instruction decode and register file read)
AF—T
WRETIA—RLEND, LORFEHRHHT .
= EX (Execution or address calculation) 27—
MRREOERTELFITRLRADERETS.
= MEM (Data memory access) XA 7—
T—RARYRDFRFUFIZTIERTS.
= WB (Write back) R 7—
BRELDRBIZEEAD.
9 10
Aday from Computer nization and Desi Patterson & Hennessy, © 2005 Adaj from Computer nization and Desi Patterson & Hennessy, © 2005
o - T o - T
IMTSA 0 (pipelining) A T4 032 (pipelining)
Program
Z,ﬁ,’,ﬁ,ﬂn Time 2?0 4?0 6?0 stl)o 10.00 12|00 14]00 1eloo 1800 ﬁ:de;:rmion Time 2?0 4?0 6?0 B?O 10.00 12|00 14‘00 1eloo 1800
(in ;rstmctlcns) (in instructions)
w $1,100(60)["inionfl w0 g w $1,100(80) "5t %EZ aciess |Fee
Iw $3, 300($0) 800 ps Instructon) Iw $3, 300($0) 800 ps Instruction
4@;:;* o0 e
Program
;’g,’j{;‘" ) 200 400 600 800 1000 1200 1400 execution 200 400 600 800 1000 1200 1400
order Time T T T T T T T order T T T T T T T
(in instructions) (in instructions)
W $1,100(80)|"ietor|  Imeg| AW | D32 IReg w $1,100($0) |
W $2, 200($0) 200 ps || |reg| aw | 222 |meg W $2, 200(0) 200 ps | "facn
w $3, 300($0) 200 ps | eten |Rag Ay | D Rag| w $3, 300($0)
200ps 200ps 200 ps 200 ps 200 ps 200ps 200ps 200 ps 200 ps 200 ps
1 12
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i INATSAVIkDRER L

s NATSAVRATF—U DR n
» ETTHMTOH: s
s NMTSAUEENE=TOey S DIOv o E BRI E

i INMTSAVNBORA

o WED5SE
» HHNEHHORM) ETERLETELRAT—VITHE
« BlZIE WELIOBRDRT—CI5E

s REOLEHDN—FITT7EROHEA

Wi" . « TNERORT—SERET B0 DN—F Y7 E%ER
= EWMENRT I HETOERBMEHAILE » BIZIE, 10BORF—JITHBILISGEICE, ThThOR
s n+s—1 T—UONEBERLTH10BDN—F 7 1=y EElE
s IATSAVEFBALEVWS VT LS AL hTawyy « WEBOHEST
= n*s . INERON—FIITHHIHIDRT—SENET S,
. FRERDN—RY 7 AR ICEETER LSS, AHEHH
ISLSRAEEA.
13 14
Aﬂagleﬂ from Comﬁ(erﬁ:rgﬁmzamn andDes/in Pat[erson&Hennessz © 2005 Aﬂagleﬂ from Comﬁ(erﬁ:rgﬁmzamn andDes/in Pat[erson&Hennessz © 2005
i IOy DTF—RIRR (T IL-HAI)L) i TOEvH DT —RINR LTS5/ ILIR)
Clock 1:
(1) 0x20: add $8, $17, $18
Instruction [5-0] (2) 0x24: sub $9, $20, $21
(3) 0x28: Iw $10, 24($22)
15 16
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i TOEvYDT—RINR LTS/ I0ER)

Clock 2:

e

(1) 0x20: add $8, $17, $18
(2) 0x24: sub $9, $20, $21
(3) 0x28: Iw $10, 24($22) L

17

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005

i TOEvYDT—RINR LTS/ I0ER)

Clock 3:

gl=

(1) 0x20: add $8, $17, $18
$17 =

$18=8
(2) 0x24: sub $9, $20, $21
$20 = 100

$21=13
(3) 0x28: Iw $10, 24($22)
$22=128 18
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* Exercise

Clock 3 [2BIFTBK/IATFAVRT—2 D8
FERE.

K&, $HES,
FEEET—IMERET)

Adapted from Computer Organization and. Patterson & Hennessy, © 2005

i TFTIoVR

= BEATAF, BEATV21—L
= www.arch.cs.titech.ac.ip

20
Adapted from Computer Organization and Design, Patterson & Hennessy, © 2005




