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A high-speed dynamic instruction scheduling scheme for superscalars

MASAHIRO GOSHIMA,! KENGO NIsHINO,! NGUYEN Ha1 Ha,t
AKIYOSHI AGATA,t YASUHIKO NAKASHIMA,tt SHIN-ICHIRO MORI,?
TosHIAKI KITAMURA'ttt and SHINJI ToMITAt

A superscalar has wakeup logic, which manages availability of the data for dynamic instruc-
tion scheduling. This paper describes a new scheduling scheme which substitutes association

of tags by reading a small RAM which directly represents depndence between instructions,
and changes the delay of the logic into IPC penalty. We actually designed the logic guided by
a design rule of a real .18um CMOS process, measured the areas, and calculated the delays by
Hspcie. And we also evaluated the IPC penalty by simulation. The evaluation result shows
that this scheme achieves over 2GHz clock speed with the IPC penalty less than 3%.
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124.m8Bksim-stall
126.gcc-stall
129.compress—-stall ---©---
130.1li-stall p
132.ijpeg-stall --6--
134.perl-stall ---e-
147.vortex—stall —~-0O -
i i

TPC rate (%)

70
0 1 2 4 8 16 32

DMT width
100

R10Kx2
97

95

90 099.go-delay
24.m8Bksim-delay
126.gcc delay ---%--
/ 129.compress-delay
130.li-delay -—%- -
132.ijpeg-delay
134.perl-delay
147.vortex—delay
099.go-stall
124.m8Bksim-stall
126.gcc-stall
129.compress—stall ---%---

130.1li-stall
132.ijpeg-stall -
134.perl stall -
147,vortex-stall -~ -

i i

85

TPC rate (%)

80

/
75 §

LR R

70 -
0 1 2 4 8 16 32

DMT width

X4 DMT DiRICxtd 2 IPC

1.54%TH 7. %35 DMT OfieZMNC X % IPC @
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issuep _i) z _ﬁi} <JDissue1
M L [ - ,
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T =<} write;
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write;
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F v 7 HEMEIC 5D 2 EE IR TE 513 E/hE .

£1 CAM & DMT OFEFE (x10° um?)

AR RI10K x 1 R10K x 2

x1 X2 X1 X2
RAM 7.351 | 14.702 | 26.273 52.546
CAM 11.843 | 23.686 | 71.520 | 143.039
2 1.168 4.673 2.875 11.502
2.336 8.945 5.751 23.003
DMT 8 4.673 | 18.690 | 11.502 46.006
16 9.354 | 37.416 | 23.003 92.013
32 — — 46.006 | 184.025
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FEIE 1.8V, E 85°C (typical) TH 5. FXEHD @
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N—BZNEIHETIE X\, DMT D275
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delay HR & b IPC (3 3%FEEIE T3 %25, BT
375.0ps, EWERBE D FRRIZ 2.7GHz ICGET 5.

FIERIC R10Kx2 DA TIE, wakeup+select D
BRI, Pk 15.1%, BWERBE o FRRIZ

1
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2

W o=

R10Kx1
R10Kx2

16—1 p
16—2 |
16—4
32—-4

0 100 200 300 400 500

X6 &AlmEKDEE

600  time (ps)

1.29GHz ¢ A %. DMT DlE# 8 Tzt 5 & IPC
Y 3%EEIE I 523, EBIEE 495.8ps, BHVE
o FRRIE 2.02GHz & A4 5.

5. 8EhH ') IC

AfECld, maoREREREEEICETT—7
A DMT 2V BGE AT ¥ 2—Y v 7 D
Wik %, AT, /NEED RAM %A
FEE DNIRC wakeup #FEHTHC LT 5.

B LB AH 2 bRt Lz 18pm CMOS 7
TEADFFEAL Y e L—ALHESWTL [T 3t
#17\», Hspice ZFHWTEEREHIL 2. ZDfEE,
MIPS R10000 & [FEEDRERKICEHE T, Yy 7 DE
$EME 516.3ps & 7D, FERSAD 68.0%ICE CHIK X
Wi, Z0GE0EWEEEE D R 1.93GHz &7
D, BME AT 2= v I B2 T4 hrethb
HREME GO TR E S2. 5.

Mz TARETE, DMT #f/hdbCctick->T%
DIEEER IPC DRF T 4 ICERET 55D nWT Hib
Nz, vIal—rvavickhFrrswHlELL
EThH, DUT #Y 4 YRV « ¥4 XD 1/4 ICETHa
/NLTH, TPC DEULIE 3NLATFTH 5 T & 35305
7z. DMT OffvMc X > T, R10000 ® 2 fZ0FHE&
IR % Hi OB 7 8-way DRERICE VT, 2.02GHz
DEWERE O FR*ERT D LA TES.

YULEDb, R—=R—=X 7 -5 BT, ZOEWER
BRI a—Y v enYy s ay s RE R
T HARMERMRO TR A Ao tifamod T
BTELS.

S

FEkatathci, LSI o ER% CHRIE
DT CICRRERDHEERE L L\~

AW —ERECE S RIEEN eI, FRPTE
(B)(2) #12480072, [F#12558027 IC X %.
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