HERT —XTOF R
* (Advanced Computer Architectures)

]
4. 1IMTSA(>, AASTAwyy
EHHE RS HEIFENR

kise _at_ cs.titech.ac.jp www.arch.cs.titech.ac.jp
ws3l #EHZE AR 9:00 - 10:30

MIPSCORE (Single-Cycle Version Processor)

e
load word E
CLK
[

posedge posedge negedge negedge

CLK CLK90 CLK CLK90
CLK90

= CLK, CLK90

= positive edge, negative edge
= 18MHz, 13.3 VAX MIPS

! AﬂEE[eﬂ from Cﬂmﬂ‘[el uﬂamzanon and . Deﬂn, Patterson & Hennessz. © 2005
MIPSCORE (Single-Cycle Version Processor) INATS AR (pipelining)
N 8 PM T 8 9 10 " 12 1 £ AM
o——— D o S e B oy e o sy e o ey e g
etk Vorion -4 LB S, renins o
. .Iue;g:‘_ ?Bjr’mmﬁe‘]‘dqb!n the hq—xirrTT—L: A ﬂﬂ@
Glob o G BiB) B oI
chlbiob: . AtAl Y 71:  2BBB16(200818)
fee Globeel: 77 s;..’_m?bcslm isgiﬁm . ﬂ@ﬁl N
b 8(6), Conp 2
B Teee:  17017), Ser_Cowe: o mE |
WX MIPS ratine = 13.366
clk stall inst IPC: 16892 |z 7S GFM 7 8 El woon 1z 1 2AM
I’\Itn‘liﬁl;s rate : 1?&3 n % Imy T T T T T |
dihit dimiss rate : il as 10 e 13 mips a . ’—’:h
arder
| + Aol
» OOl
: c H6=0
= Video o nE™ |
3

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

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

IMMTS5A4 0 (pipelining)

-
i 200 400 600 8OO 1000 1200 1400 1600 1800
ondar Tima T T T T T T T T T
Ain instructions)

natruction Data -
w $1, 100(§0) | Hu;l A | D e
—_————=

w $2, 200($0) 00 ps o] o [ 2, [

Iw $3, 300{$0) 800 ps e
800 ps

Program

" 200 400 600 80D 1000 1200 1400
s Tirne T T T T T T T
{in instructions)
o st 10000 ][] [ 208 T

— -
b 52, 20080) Zo0 || [ves| mu | 255, [res]

e -
o $3, 300(50) 2oops| e[| o |20 Jnel

200ps 200ps 200 ps 200 ps 200 ps

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

MIPSDE RIS DD ATV
(IATSAURTF—)

ARYDNSHFEIIVFTS.
= IDRF—Y

WMHEETA—RLENL, LORFEHRAHT.
» EXRT—Y

BEBEOETELEITRLADERETS.
s MEMRT—Y (MART—)

F—RAERYRADARSURIZTIERTS.
« WBRT—Y

BRELCRAIZEEAD.

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




#H A& HH E & (combinational circuit)&
JIE % [21 8% (sequential circuit)

State L State
Element — ( Combinationaly __gjoment
1 circuit 2

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

Clock cycle m

TOEvHDF—RISR (VT IL-HAL5)L)

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

PC e

[z

Tty DT =88R (1TS54 0E)

IMTSA 0 (pipelining)

Program

200 400 600 8OO 1000 1200 1400 1800 1800
ordar Tme T T T T T T T T T
{in instructions)

ratruchon| Z Daa |
w $1, 100(50) | ™25 e acoess |9
- .

%, TENYF—REES.

= &/ \Y—F (structural hazard)

R—FL TGS,

« BRARICKVELS.
= T—%-/\—R(data hazard)
= | #H/\H—F (control hazard)

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

» A—NSYTETT G RDOMAEHEEN—FIZTHY

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

w $2, 200(50) 00ps ";g--v'|pq-| 2, Jom
L : pem—
o W $3, 300(80) 8OO s "
) (=511 —
7 800 ps
e = Program
1 — - i 400 600 s00 1000 1200 1400
s S e =M b Time - - r T T T T
. - 5 (i instructions)
i = IT T
—
- = b $2, 200($0) 200 ps
&)
=g Ll —‘ b $3, 300(80)
200ps 200ps 200ps 200 ps 200 ps
AdaEied from Ca/nez/lel Dlganllamm andDEslgn, Patterson & Hsnnessx, © 2005 Adapted from Computer Organization and Design, Patterson & Hennessy, © 2005
s e e s e
N —F (hazard) F—BNH—R
Time (in
\algof CC1 CC2 ©C3 CC+ CC5 CCs CCT CCa8  CCS
O A ~ ===t 3 ~ = F - N register §2: 10 10 10 10 10/-20 20 -20 -20 -20
MREETET VI TETTEGVLIWIRELFET Fogan
axaeution

arder
{in instructionsy -
. @-H@:H:D =
1 I -
R @-H—ﬁm«‘_@@j—@j
arfia, g, @_H@g- :E)- ﬂrl R

ot aH et e

SW$15, 100

[yl




TA D =TT IZEBT—RNF—

NI

T4+ T—TFTA4VT D=ODEE R

_— _—
cc ccz ccs cCc4 cCs cca cecr cce ccs :l - ; N
Wakue of egister B2 o m W W =20 -1 -0 = -0 - '-nu..-—«
Vakue o FXMEM x x x - x x x X x i
‘alw of MEMWE. % ® ® ® @ % * * ® — —L m || .
Progam I
euecution | )
ander | 1
i Immuctena)
wose alPle]s -
" i i
anttia, 88 Fl-l-‘* 1_, o - - [
- 7 fgma
w1813, 84, |
A0a4ET, Lo
[ilH= Hly g o
e A -I:)*ﬂlf’
[ k]
g
14
Adapted from Computer Organization and Design, Patterson & Hennessy, © 2005 AdEEled from Cumﬂ‘!sl Gﬂamlal/ﬂn andDes/En, Patterson & Henness} © 2005
+  yej—
INF—KFIZKDHR—IL MIPSCORE & I-Cache & Data Cache
Time {in : 1
cC1 ccz2 cc3 CC4 ccs cce cc7 cCa CCs '} } |
Pragram
execution
arder
(in instructions) I
-
i, 20081) EI‘I'JFI:I:"ITE, =
o] sal -l &
- - gl g g
S F
- , = = =
orda, 12, ¢ q
= iy
add $3, _d’ o
< [l
sith, 6, b7 - -1
. |
E'I-I-‘F 1y i) L,
| ] F |
E
16
AdaEied from Camgule! Olganllamm and Deslgn, Patterson & Hennessx, © 2005 AdaEed from Camﬂtﬁl Ogimzatron and . Des/gﬂ, Patterson & Hennessx, © 2005

MIPSCORE & I-Cache & Data Cache

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

MIPSCORE (Pipelining Version Processor)

- BB,
- 117,
rating = 2,296
stall inst IPC: 18153 A3
t ifmiss rate ! el &2
diaiss rate : 1887 0
ruming at 3 M

= Video

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




AHh5Tatyy

s BAYILELYDOETHEH
Executed Instructions per Cycle (IPC)
s IPCH1ZEBZ DI EIFTELL.

Program

200 400 GO0 BOD 1000 1200 1400
onder Tine T T T T T T T

{in instructions)
e $1,100(80) | n )

e $2, 200($0) 200 ps |

w $3, 300($0) 200 ps| "uin

fotch

200ps 200ps 200ps 200ps 200 ps

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

A—IN—2ANZ-TOtyHEmHL A5

TFTFoUR

« BERSAF, HERTVa—1
= Www.arch.cs.titech.ac.jp

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

21

s EHDNLTSA4ZFALTIPC # 1IUEIZEIZLIFS

= n-way A—/N\—2XH35

» NF—FOBBHLGEEEAN—LORRNIEE

Time {in clock cycles)

[+ ] ccz cc3 cC4 ccs cCce cc1 ccz cc3

aructan In;::;:n ax:ﬁ Wile back
L s | e back
ghuckon | e vacs, 2-way superscalar
o g | e bacx
beakumction | lashucn s | e back
nsmuctan | insrucian oz | wite back

Insruction | mnsvucton Data

tetch | ceoode access | While back
Insction | inskucton Data

tetch vk acerss | WbeBack

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




