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Abstract Dynamic instruction scheduling logic is a quite complex component and dissipates significant energy in
microprocessors which support superscalar and out-of-order execution. We propose a novel microarchitectural tech-
nique to reduce the energy consumption of the dynamic instruction scheduling logic. The proposed method groups
several instructions as a single issue unit and reduces the required number of ports and size of the structure. This
paper describes the microarchitecture mechanisms and shows evaluation results on energy saving and performance.
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- floating-point 32
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B2 ILP 2T B ENTET, TOY 1 XAMERE
DRI Ry Y Li2s. ZOLIBBE, EROBHMSRY
Ta—U VBRI TEVWEEZERT S Z LI TE
5. iz, YA XATHRAEVFEITIZEFRSOMNLELE
RYBZENMETHDLEASNS. HREHIZHL T
M EAT T a—) P UBBOYA ZITEH ST, Egan
BERL 72 LT B RELHIBRASETE S,

4. F 2]

4.1 BERE
FRICBNTRELTWIBMGERA P a— > /i
KL HBREBANORBEF S/, SimpleScalar Tool
Set[11] ZAWVWES I al—2a iRk O FEETS. b, B
3EMARTBRGER TP a—U > VRBOFEMETS =
®, SimpleScalar D1 /7 07 —FF I FLICEEEMA TN
5. e, HREHOIMEICIE, Wattch[12] ZHWNS.
#7045 LIk, SPEC CPU2000 [13] OEBH N> F3—
D &T (ref 1> 7w by b) BLY, MediaBench X > F
= #MN5 mpeg2 T>a— ROT0Y 5623, SPEC
CPU2000 IZDWTRTBY S LADBRED 2 Ed$ % fast-
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T2 MUY A XD64 LLEDES, BASIC, EX-RESTRICT.,
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AT B, (1)-(3) BENEN 3.2.1 TR VI —FExts
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=TI NfZEbtbnbd. £h—H, mpeg2, vpr, crafty,
gap, bzip2, twolf D7TYF LZHNTIE (1) & (2) D&M
YT RN 0%E LYV —TENTWS. (1), (2),
(3) PERBITHLTEIMINS N —FLahi-gene 7oy
T LIZBITBEHEIZENEN 20.6%, 6.3%, 32.7%TH5.
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E, THRAN—T Y M BB ENTELLEVAS.

5.2 HE®BAH
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AR/ R— P REYEL, 32— DHBEHEHIRT
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32 vs. 643> MUK 64 D normal IZHIT BT bUK 32
@ EX-FULL (64 4 {RETI8E) OB THS. 48 T> hUR
TokE»NS, EX-FULL RIEROBHGFRAr S a—) 2
BRBICHLTTA AN F Iz A 27w 7L I b - REFD
BAT—IRBNTENEN, ¥ 54%, %, 52%, T1%DIHER
BHEHBLEZEBDMS. 9207 v TAF—J &KL
BAF—IIBNTKRELRBENEIREERL TS, Y1y
FYTAF—COHRENI, JO—RFr ARSI TERY
JEOEBET Yy FEITIRDDO CAM OFE (T2 hUK) 2
XEINTHY, EE5HBT MK 48 D-DIFIFRICHKE
E72o TS, LEDHEERNSAL LY b KR O
TRYZA I Ty TATF—VOHEBREHNIFES LW &b
5. UL, BRSHSRATrYa—) o /BBONREHICS
WT, D107y TAF—DEBEHNKENZEROS
&3, EX-FULLIZBWTIY MPUKERS T I ETEDHR
BHEHW T ENAEETHS. T2 b EK 64 @D normal D
AL T M) % 32 ® EX-FULL 248795 &, EX-FULL
%) 1.5%normal 2 FEI>TW5. %, FNDE & EX-FULL
® normal I § 2 EBENEIBBIEZT 4 AN F - Iz
To 7 LT b BITOERT—JIBWTENENK T0%,
50%, 74%, 80%&Liz->THY, ALY b ERALTOLEK
DbHESIKKELHERENYIREEEOETERN 1.5% TER
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MEIZ X2 BEH S PHBREHNOBADOBBAOMLEBHEL
EFRENERBEINTNS.

Xk (3] ThE, MEFa2—RKELE>TNEIREDHRENE
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