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Abstract

This ‘paper proposes a method to design the

decoder architeciure, for decoding and translating X86
instructions to RISC-like instructions. The decoder
architecture augments X86- instruction level parallelism

to the processor. This decoder contains a prefeicher, a

a predecoded instruction buffer and
converters  with  guarded-execution

predecoder,
instruction
instructions.
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Address l;reﬁx
tag bits

Rough | Mod Address Immediate
Opcode g;\{!) s4-b |Displacement|  Data
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Alert this block A
with guarded ves gmcf;l}m
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Stop address, o
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BEEENTEEEISREZTEET §ER
TEEERIRNYETT » BRI X86 SERRLIBITERAE
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FRENEEEA - HEAREXS—EE X86 &%
% LIEREAENRE - RERERFURE it

5% EBRRIR AR R S8R - AR A R
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LEE= 30 it AV

—E ) X86 {5 BRI ARIEARAY R
% ML X86 ERENAHERFEREEITIT
* - BEBHERNETIEZIIREBRERS] - A&
fech g BT RAEE T EIER - LIS RERR
RSB B EEER AR AR ILR(E
G % vop HIEEARLE - 20 3.1 AR -

MoRBES e AR o g WEnE
TRERITIES - ENZTE uop fERBHIN LGRS

- iR - TELEAI E Pentium Pro $ifJFESY ccMOV ZREI

BLiR MERTIE TRVERE - LLERI A SR L Aaat A IR
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orify X86 Instruction set data base
Dos - Opcode| Operand |Displacement or| vop (——s] Analyzer
Debuger [mod-reg-v/m}} Immediate Program
or -
80 mod-001-r/1 8,16,32-b !
32-bits [ il I
disassembly
@31 X6 54 R AHAFR
Prefetch  Predecode Converter
__ g Analyzer Predecoded] | [ XB6
Application 31 [ [z Opcode,| | | X86 tnst. uop
program X86 |——» § Operand...) [T BUFFER |14 convert [
Instr. code (quarded)

I X86 Instruction set database I

B 3.2 4 S £ R 505

ZHRER
ERRXPEAEFAUTHRERIESE  ETS
AEEE  DOS T mem.exe F23L - find.exe F2=\, » setver.exe
F2=,» Windows 95 T netterm F2=, » excel F23» winplay
2R - TER % DOS TR RTINS » AT BT
MchETEEE - EEWE IS TRIEHE - RILFTESERY
IBHEEHESE - T Windows 95 FYFEFRZZUE Bi2=(5
HIFET - thREAEEIER - bl & EAETEE
B - SEEIESBA IR 3.1 BFEFETEE -
Average of X86 inst. length
mem.exe |1.923
find.exe |[1.885
Setver.ex 2157

e
netterm  3.507
3.440

excel
winplay [3.064

21 AREAB4 BN THRE
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WTEREE R X86 IENREFRETERBIETE
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ESBAER - MIEREATEREEE TEAENRE
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BT RS X86 iERHEAETT 4 [EERSHAZEE
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FE e S ERERIERITIESHVE - EiEaTR
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MEWTLL - FYFE5E B (Register renaming)RJE)
FEBREETHELEETECIIIERT - (15 uop 15
TR RFFRAT » :

TEREEIRTS D B BRIR B R (R A - LI B
HESTIEE - BEFETEETRVERES
REESFT2ER

FER A FH TR BT IR - A RIIERY
EXRS—ERHENE - TEEDPESEEMSS
RS - R ICIE A/ NEERIR SR AR -
TEM SR E L E — (ETE AR S B A Y m] S A TH RS 15
TEHEE -
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TIEDRELIT RIH S EAE SRR R B IF - WE
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Bai [T e DI IR TH AR RS 3RS -

TER C FHIERIPBR B th 58 T IEADISE: -
(B REE T RIRY 5 ST BB - BERERYBLIE 4
12 854k -

TR D (FESE TR R TEEGENT
{EREHE X86 15455 vop 154 FHRTEITEREGIR B2k
B ] ERGR B AR R - - [FEEF - #ELL Intel
Pentium Pro(P6)é AMD K5 fEIEE T ELEa £ -

iR SERE BT P6 ~ K5 [FnARaSEaE
ZEET  MHRHWRENEE  LIRE AFTRHY
FRTSEIREIE RN - BELIRIBRHRITEE - StETY
F—EEEF gL - DR TERS IS RE SR
EHERBR « LB 6 EREBIEEE - $H6E
FREEHIRE -

oS R AT

EEER
HEE A WGE
TEEATHRAETERRTETTIE D » DI —E &S
X86 fanBENERmA - FE—TEREEEIANTEE
FRIERE - HP LS NTERGS R 4 BEENE
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THERITERERS X86 8RRV F98EM L - S16 BE(E
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Applic.pr

ogram Nettermlexcel [wplay3 Imem |[find {setver
S4 1.322 11.245 [1.386 {1.932 1.928 |1.741
S8 2.299 {2,196 [2.631 |3.612 {3.246 |3.234
S9 2435 (2.382 J2.871 |3.884 {3.359 |3.362
S10 2.656 |2.507 [3.059 |3.934 |3.696 [3.492
1811 2.773  |2.625 |3.225 |3.984 {3.766 |3.620
S16 3.365 3.220 [4.413 |6.585 |4.721 [5.457

Applic.pr netterm {excel |wplay3 imem |[find [setver
ogram

S4 1.349 11.284 [1.396 {1.944 12.035 |1.778
S8 2.455 |2.438 [2.715 |3.789 {4.014 |3.544
S9 2.695 |2.742 [2.970 [4.163 }4.240 |3.704
S10 3.049 2991 [3.372 |4.163 {4.247 |3.757
Sit 3.310 |3.241 |3.575 {4.163 {4.251 {3.838
S16 4.561 |4.602 {5.257 |7.610 {8.041 |7.185

(4. FRGHRKHE LSBT

R 41 TS BTEEGT9RHE  HEE
TR B TEEE— ARSI THE S InmEm - 2
TEREEHI AR RS — RIS In—{E(ZTTAHR RS RE S » 1BET
R gEH NS E IR  EEEREY
HEAES - (RPLL mem.exe sEEHIEUEXERRZ
Pt R B L2 E » 1 SO 1GNEI S11 AYEEST &
e AR 4.163 & -

SRR BRYFER

LI 8R BRI ET TR - TRARRSE R ch— AT
# 4 5 16 EATARFEAESG LI - 4.2 PEHHH
X86 fEWTHMSBRIHETIME - Hal—RBHINE
ERFERIGINT $ HEHETRIRIE TR Fa
8 AR IESHERGRE R T —THESE
SARTES -

RLZ2ARRUTFRBGHBE

SR CHIFBR

4.3 B 4.5 STHARRS BT ARIEE T R IR RS
BT R BE BE R (0 STE DR IR BISR L 5E0E - M8
HETRIRACAIRE - HEUIER - A LTEIEIERE
S E R R EI TR AR E 2300 A/ NEIE) 55 S HE S F %
T THE PRIVEHAGE S TE LS E R BE R/ E A 4
BtARIE - ZIRERE/LYER 16 B 1k BPELLEE
BEBERT D SIS AT A R 5 BV L I B ER A L3R
B R R TR R BRI L O ERRAE -

Condition branch with|Prefetch count
D=4 . . .

short distance jump reduction
Netterm 0% 0%
Excel 0.53% -0.11%
Wplay3 2.70% -4.61%
Mem 38.68% -18.21%
Find 26.88% -11.31%
Setver 0.09% -3.07%

LI ABEEFSILESATRLRALHPYE

d=d
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(d=8)
d<16 Condition branch with|Prefetch count
= short distance jump reduction
netterm |14.48% -2.21%
excel 11.22% -2.16%
wplay3 [85.13% -20.06%
mem 58.02% 1-27.32%
find 71.86% -30.177%
setver [48.78% -16.10%
A4S EBBEENABELABREASHYE
(d<16)
HEE D RIER

R 4.6 - P6 BH=MEHHFEIIK G-S-S(—t-f
- AR BT LIS X86 fERRsEARImHY
T BEEMSHFISEBEFNEE - Po+ AR
FI%EH G-S-S R =faeins: - (E7eliimisy
- XSSP TERRA Al LIF - (ESREE
B LSRR LT AEE T —EE SRR
SHETEIRE - th5 P6 EHASERET AT (R BT
FETREHARES - .

P6(G-S-S) P6+
instr/time  |Averag linstr/time javerage
e

netterm {2016/1203 |1.675 [2016/1009 [1.998
excel |2016/1356 |1.486 [2016/1259 |1.601
wplay3 (2145/1171 |1.831 |2145/1144 |1.875
mem |1857/859 |2.161 [1857/763 |2.433
find 8210/5643 |1.454 [8210/4411 [1.861
setver |4764/2919 |1.632 [4764/2751 [1.731

% 4.6 PO ¢3R5 P X86 35 Sk R vop 9 F

4.7 » K5 BEH 4 [EfERIRvEiRaEs - BT —0
{HEETEN) X86 SRR EHERES 4 AL LRSS
F1 MROM &4} L EEHIE 4 AR SF
HEHETIE LR ARRTRT X 86 B HHEIBUERIRIE S -
TEE =R ETR B T HHNE 6 EREARERR
X86 5 S HERMIE AT I9HE - K5+ 15—

A 4 e - BEEERTHE A SIE D FEIRESR

TRfERBHSERI LIF » EREARTEE LA ENE
LT ARG T —EE e s RS EMRE - 1L
K5 @bt T FRER ST ie wryEHse
H .

4<3 Condition branch with|Prefetch count K5 K5+

= short distance jump reduction instr/time |average [instr/time |average
netter |7.5% -1.35% Netterm |2016/1303 [1.547  [2016/1207 [1.670
m Excel  |2016/1337|1.507  |2016/1248 |1.615
excel |5.34% -1.13% Wplay3 [2145/1014 [2.115  |2145/931  [2.303
wplay3|69.59% -16.40% Mem  |1857/680 [2.730  |1857/613  |3.029
mem_ |58.02% -27.32% Find 8210/4933 [1.644 ~ |8210/4005 |2.049
find  ]29.67% -12.48% Setver  |4764/2593 [1.837 476412311 |2.061
setver |30.02% -9.95% % 4.7 K5 697275 + X86 45 4 7 M A uop G934 F

RE 48 EEAHZEELE 4 EE BRI X386 15
iz - FRFAT—REEBEZRAT X86 5 EARETA
7RG - LR EETIRERSIR T X ES (FRE Y
REHITER - B AR R R R R ST e A2 e
RS FRTR ST IE SRUEHATS - '

Designed method
Instr/time average
netterm - [2016/548 3.678
excel ~ 12016/643 3.135 .
{wplay3 |2145/573 3.743
mem 1857/530 3.503
Find 8210/2514 3.265
Setver |4764/1745 2.730°

A4S B AHAARRAERAMINTE SRR
SR EMNER
Rk 4.9 LI ATEEHRILE  Ei%k X86 54/ uop
BiHAEE - P6+ - KS+EBOREAYZEE - B
Hi#Y vop BEW RSN - &EBE—MEEAKETHY

A4S FEBAELEA vop BLE - |
: Prefetch &
P6 P6+ [KS K5+ {Predecode +
- Translate
Netterm (3.413 |4.070 [3.151 [3.233 }7.49%4
Excel [3.238 {3.487 |3.284 13.518 {6.828
Whplay3 [2.830 |2.896 |3.268 [3.559 |5.783
Mem 2.880 |3.242 {3.638 |4.035 |4.667
Find 2.579 {3.300 |2.951 [3.634 |5.790
Setver [3.681 {3.906 |4.144 |4.650 16.158
Average |3.103 [3.484 {3.406 |3.772 (6.120

4.9 E—BIAAL 6 uop
EREEBEESREMNBERIEEERERS
3 (T - T ERIFERTEN TARRRFIERARET
AHE] - 32 4.10 FHE X86 5 RFRE - BHLULER

TEARERS - TR ERER -

Average of  X86|Increased length
instruction length in the buffer

Netterm|3.51 9.49

Excel [3.44 9.56

Wplay3 |3.06 9.94

Mem |1.92 11.08

Find |1.885 11.115

Setver |2.158 10.842

AL ERBHSEEHS M ABRE -
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ERE R H RS DB RE ST ERaE £
DT LIEBERZHIRREERTR - HREX IS RHETE
R LTRSS > HIRRE ARAERIGE
{REahAYTE R - LUREE F G R RERT
FIRY » IEHG AT RSAR & S S BE IR 1 BN T S P HUEHA
FeegE - BSTEILTARE S TRAET - &
BRE B SR TEREMNEXB R REIHE
BE - BUED TEIERY X B R IR RE B 5 S f8
FERTRGREA SR DETIG IO - S X86 fEHHY
FENGRICEIETS -

FRBELERN T FRRRERETER
X86 fEHYIE - TR P LT A TR E AZOR
FRERIEGETE - BETERBEERR - EEREART
REESELHAS  BEMRENBRBEEETSA
TES SRR R P T S BIRERERE R - ERTERE
TESATTHR A5 L RS B T S B A B T S 1 TR AR
REHTEIL | SRR TR R ADAR - AR T M TE
TR LR R EARET AR - AR BT ATEET
H U S R 2R 0B 2568 F B M TR T -
LRSI R AR E T ERYERSE - (Bt RH X86 Fk
e (BIRAYRRE -
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