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*GOOQOZ* | LENGTH DECCDE TO DET E PREFI XES AND BRANCH FI ELD

THE | NVENTI ON The present i nventEW m @E’I generally to the field of
conput erwsyslsgdyd and nore partic system and nmepbodsbiodiziengt h
decode to detect one byte prefixes af¥%By ,anch type macro-instructions.
BACKGROUND OF THE | NVENTI ON Processors (including, but not limted to,
general and spENGIHIUEREHE HixPEIEeIedE-8Y TH EREFEOE AWNDERANGHD di gi t al
signal processors (DSPs)) typically include execution units that execute a
sequence of instructions ternmed mcro-instructions, derived froma conputer

program Many conputer progragpgEh mmd}\]gh | evel | anguage t hat
is not directly executabl e by™ gt‘e_ce%—mg unit (CPU) of a
conputer and the instructions, of such prog rdingly be decoded
into a form surﬁa%Pée%eB %@@&QHWWSE%EI@%M toﬁ?%’é&%ﬁ%@l?& tessysieams may
be witten in a high | evel |anguage such as C, C++, or Java, and then

conpi | ed i aid neoregrartsplangitng sstprand méthoetfor lemgthrdecbiens detdet oheare in
turn decoded into mcro-instructions for eventual execution. Prograns can
al so be w h8S&o%hs nstructions (that is,

machi ne co%%%e%}l\/ggésec&?%g{%ct gsrhg(?re cogm%tg)t?t?ryg stored as COgltl guous data

bl ocks in a nmenory resource, such as main nenory (ergo, RAM or in a cache,
for retrieval and supplied to a decoder unit within a processor for
decoding into mcro 2 3 ~R 2003 V\D o1/ 44929 PCT/ US00/ 41327 instructions.
To enabl e the decoder uni BA 3 1 ¢ successfully, it
will be appreciated that it is necessary to |dent| fy instruction boundaries

i LhEn et evedislakaoiBeRinkhBk SONEHIRHLS (ARSI Yoldpusphgan {hat

i ndi cate where one nacro-instruction ends and the next n reduced

i nstruction .set co ut er S Qcess hr te tures an ruction
sets, macr BUFIPEYP ?E?nguﬁ?b‘r‘%ﬁr‘mﬁfﬁawpﬁlal quqessqrﬁ%? g)& case the
boundari es between instructions can be determ ned with relative ease once
an initi al ttpicallipinglude expsutiphivadts thet exgmiute asequencesd ingtsuctidnsotermeshgt h.
For a variable-length instruction set, once an initial boundary l|location is

i denti fi edmitheinsaR@tiBnofdeened ﬁaﬁr@cm@mé&cgrﬂdg@aﬁumaﬁfc gﬁ{téxai ned to

identify subsequent instruction boundaries he task of” identifying

boundaries_is further th i nstructi et
that, for Pﬁ%grﬁmsp%g ﬁg(g}? é"ﬁ%g‘égﬂ i ngEI ?anggi'[ a@%%gtg]?a dueﬁgﬁ&?(?%utﬁﬁﬁtl?ypl e
data and addressing sizes. In one type of reduced |nstruct|on set
processor , theneantial prasessing, (P U af 8 computeprnd the Byptastipnsebamey a
|nstruct|on whi ch nodi fy the operation of the instruction. In this type of
i nstructi opreglamsomersbydcergingty ke sleosded irftoecfoemt duitabhofuresecutitrcbgithg such
instructions add an additional cycle to the decodlng process In addltlon
when branc S
redirect edtttpc@tﬁéy%%drnqg gi??"ﬁ‘.ra?ﬁ% ?ésu?{etg%g%{tg anc 5?5%9%' ons often
|l ead to cycl e dela RY OF THE | NVENTI ON A system an t hod for
pr e- decodi F;gQTrTe-OB ‘t‘%a'laﬁ BR CPBIPLSCeNt S & SORSEP PRARSIFeAHeRGe R TNasO-
indicators is described. A static |line detect generates a 2

instructions, which are in turn decoded into micro-instructions for eventual

execution. Programs can also be written directly of a series of macro-
instructions (that is, machine code).

Macro-instructions are commonly stored as contiguous data blocks in a
memory resource, such as main memory (ergo, RAM) or in a cache, for retrieval
and supplied to a decoder unit within a processor for decoding into micro-

1

1V IV

llllﬁllllll|llllIllIlllIlIl\llIlllUIlI



2 3 APR 2003 WD 01/44929 PCT/ US00/ 41327 nunber of instruction indi 5@55
Further, a prefix and branch decode unit conbines at |east two of PR 2003
nunber of instruction indicators, and a pre-decode unit decodes the

conbi nedv® nB44926ct i on i ndi cators. BRI EF DESCRI PTI ON F THE BRAWNGES2The

obj ects, features and advantages of the present invention will be apparent
to one ski i ot i j f i Lggdescription in
R R O R R T s

macro-i nstructi consjisting of . b s that may be decoded according to the
bresent 1 AVERETHY, VG RE SOPRCizit Bt it ARt SR En MR ik LR EHEEC Lur o of
an exenpl ary m croprocessor within which the present invention may be

i mpl enent bounkBages within setaidyledclata bigpkanhah comstiuse gie insctiotien stiedraj | s
regarding an instruction fetch engine and an instruction transl ate engi ne,

accor di ng th £ iRIRAR dhereshe thdmslingbudths (eSS thdMSHeihs, t hat may be
i ncorporated into the m croprocessor shown in Figure 2; Figure 4 is an

exenpl ary bl ock diagram of an 8-byte macro instruction bl.ack and_a

nasobi at b byt e ararel ks Pod s RPN PO oS e e e el ¢ 5 i s
a bl ock di agram of one enbodi nent of an architecture of the instruction

pr e- decodénstiugbion sets, amedngtruriigng &ypécally kavs abiked lengthninovhisherase

enbodi ment for a prefix and branch decode unit of Figure 5; 3 2 3 APR
2003 WO OkhdBE2dRGIS BSAYALR2Hu RIS @nvbd SeRriNiRek Wil PG AW Ofasedfice

enbodi mrent for a pre-decode unit for decoding of various signals created by
the prefix_and.branch unit..of .Eiqure 5: .and Fiqure 8.is a flo Lagram of
one_ enbodRantH SPupretis ain et sphann Rt bR sPufh lendth 0
instruction branch indicators. DETAI LED DESCRI PTI ON A system and mnet hod for
pr e- decodividgiableclepgtie insyaictioat sebrorgean; initinl peunidasy taretiparis identidied, the
indicators is described, A static |ine detect generates a nunber of

i nstructi dengthdif@ationtacrédnstrectiordmitse be ¥s@thihed s idadeifpdabsyjieneombi nes
at least two of the nunber of instruction indicators, and a pre-decode unit

decodes t ' | NSk L UGH L ndi Eqﬁg.g . kgy{q det ai | ed
descripti Eﬁsrg? t r{;ﬁ%ﬁ%{%&t& iﬁ/ece)fr%isll(%gl,l&nu %&é%%%‘%ﬁ% e gligl s are set
forth in order, to provide, a thorough understandi ng of the present

{ nvent i on CoPRlisetad by Wa%l%@%bmcqoa %ﬁ@\%tk?qq%a PUPPSRS Ofrt that the
present invention may be practiced without these specific details. In sone

i nst ances suppbltikgagacy progtams suppdridenuitipte data afdaddiassivigaikesdi agr am
form rather than in detail, in order to avoid obscuring the present

invention. Fi gqﬁ%n%srj@e_%fﬁé&war@@ﬁheﬁ&eemg%yr%%cﬁen%% Ry MACTO

instruction 100 con ting of bytes that ecoded accordrng to the
teachi ngs of the present, inventiagn. Specifically,.Figure illustrates the
format | of O BRE BryoREPS Proreriia o G ras iy iR By e OPRE IR &
architecture (1A instruction set, as devel oped by Intel Corporation of
Sant a O arthe irggtudtionnila thisgyps of instruction set, one-byte prefixes occur frequently,
however, decoding such instructions add an additional cycle to the decoding
process. In addition, when branch instructions are present, instruction flow may

need to be redirected to the correct path. In this respect, branch instructions

often lead to cycle delays.

SUMMARY OF THE INVENTION

A system and method for pre-decoding one-byte instruction prefixes and

branch instruction indicators is described. A static line detect generates a
2



2 3 APR 2003 WD 01144929 PCT/tJS00/ 413?7 purposes of the present 3 003
spegification, the terns "nmacro-instruction” and "instruction" shaZI Afgtpn
be taken to refer to what is conmmonly understood to be am%ogbhgfgructi on
-and not YO PP i nstruction. As defined within the Intel tecture
instruction set, an exenplary macro-instruction 100 may conprise one to
four inst numberrofpnstictesn FoRcatemc Furttsdry aprefixapd dranchl@@ooieaibyt e in

| engt h), an opcode 104 (one or two bytes in length), a MddR/ M operand

i ndi cat or L Qs Ihe ; s k0= t j te),
addr ess dicég}@élé%rr%t r% fp églt %B)Ozboftglg 91%1,59%?%}1 yttﬁleg{cfr{rtgfaéénﬁ?% %ﬁg%oﬁ}%]dé}o@é
internedi ate data caonstant. 112 (0,1, 2, or 4 bytes in length). Opcode 104
may be ei luﬁ‘étr&cﬁ‘?g]eﬁ & Ggn W@WF@%H@CWFST wo- byt e opcodes, the first
byte is OF. ModR/'M if present, is one byte in length and conprises a nod
field 114, reg/opcode field 116 and the RRMfield 118. The nod field 114
conbines with the RMfield 118 to form 32 possi ble values: 8 register and

24 addressing nodes. ThgrieghHEBeRIPTIOR OF YA9E SHEAWMESS el t her a regi ster
nunber or three nore bits of opcode nformation. Thé Teg/opcode field 116

use i s specifi in.the first byte,of the Lmary oncode 104. .The RFRMfield
118 nay speci f q%éﬁ‘%@tfg?mégs %ﬁ%?g}ﬂ%}‘%g%ﬁ{ﬁﬁ&%ﬁ?}ﬁﬂﬂ%@%’} H”]-t[ & nod field
114 to encode an addressing node. Certain encodings of the MdR M byte 106
equire aappeom taemeskiladineart rHigtsadithe follexirgeeaisl Bpstipion e, i o
fully specify the addressing node of the instruction. The base-pl us-index

and scal evhids- i ndex forns of 32-bit addressing require the SIB byte 108.
SIB byte 108 includes a scale field 120, which specifies the scale factor,

i ndex field 122,. which. specifi.es the 5 2 R 2003 01] 4492

pCTi usoota ~ 3TiEuFeD Rt Btk i fortng SRRl AR oR 1 g 12
whi ch specifies the register nunber of the base register. Current

pr ocessor $ONSisERZ S biykas thahmaly derdreoped riccording tothe presertinyantien;
Processors, nmay operate in either a 16- or 32-bit node. Each nmacro

i nstruction nayiperdeioablbckitlagraac sii@dtirgsan Ardhiteethir8 obah estainplagdr ess
instruction; 2. A fixed 16-bit data/address instruction; or 3. A variable

16- or 32-hi LRSS, | s ' ' : .operation
bi 1 (comintoR e R WHEHE Pt By SRR R i ARG P2, | Ok
di agram show ng..an exe r 1 croprocessor 30 withipn which the present

i nvention may g:éSPFFp? ésghﬁéédglﬁéﬂgﬁl&‘?‘ﬁﬁ}ﬁ)@éggﬁim%g ‘?‘ga’ﬁ eERr &hd

i ncludes in-order front-end circuitry 32 and out-of order back-end

ci rcui t ry iBgtrudtien fetdnenging aridraguirstrycB88n ¢amslate esgine, aceordingttoon f et ch
engine 36 that retrieves nacro-instructions, which nay conformto the
format il |éak§h{pﬁ§ﬁﬂemBthﬁHﬁ%ﬂtheprése%t RAFeritiHne EhAGRa P BE incdipbf A8 étBRI N
menory (not showl) associated with a m croprocessor 30, or froman internal
uni fied cgche 48 that caches bog_h macy o-instructions and data. In an

al t er nat i B INGERRTOSHISOT SRAWE WAIBUYE e | ocat ed downstream of an

instruction translate engine 38 and nake'cache decoded m cro-instructions
derived from ndtigore Ads aexéroplary block diagram of an 8-byte macro instruction

block and an associate byte marking vector as generated by IPD of Figure 3;
Figure 5 is a block diagram of one embodiment of an architecture of the
instruction pre-decoder (IPD) of Figure 3;
Figure 6 is a block diagram of one embodiment for a prefix and branch

decode unit of Figure 5;



Macro-instructions retrieved by the instruction fetch engine 36 ar?rétm%m
propagated to the instruction translate engine 38 that translates cro
instructions into corresponding mcro-instructions. Mcra-| r Lons are
6 D SWPRB Wb 011 44920 POT/ USO0! 41327 1 ssued from od RREFRLT on
translate engine 38 to a control unit 40 (also referred to as a m crocode
unit), that foFiguredris adflothdidgaei afnshacembodimgnt¥ér agnd-decctedest far

m crocode sequencer (MS) 41 and a mcrocode control read-only nmenory (ROM
43. The Cﬁ@é&ﬁbg‘é@'v%ri%@xs'sf%ﬁaﬂ?&%ﬁedtl%}?ﬂ@ < 1R Bisch O S u}é)F,‘t’.and
handl es exceptions, break points, and interrupts. Fromthe coftrol” unit 40,
m cr o-i nst rgcti ons are dispatched to a pipeline including an address
generati off*@nit 42, an integer execution unit 44 (also known as an
arithmatic/logic unit (ALU)) and/or a floating point execution unit 46. The
m cr opr ocessor Fgmred isadiow nbiagrdes ofiopa gmboniimeso farpae-decadsigivesbitenear
addresses into physical addresses, and includes at |east one translation

| ook- asi dendpfctih frikRes A0d ihdthictRiA RASEH indi@dfc?s3 is a block di agram
showi ng further details regarding the instruction fetch engine 36 and the
instruction translate engine 38 of the exenplary m croprocessor shown in
Figure 2. The instruction fetch engine 36 is shown to include a Branch
Prediction Unit (BPU 52 that exami nes macro instructions received froma
main menory 47 or the unifi ed DEIHAEARDEMTIHPAIONEs specul ative branch
predi ctions for branch instructions encountered in the instruction stream

based on, for exa/mpd@.ard RlesdfdY pretiatolBibab Bk RitibaoBBEkREs afld ean ng

buffers 54 buffer nmacro-instructions before dispatch to an Instruction

P, 2ot R U AR LR BB, M RIRS A B5eg T 1P 58

information to instruction-based information. Specifically, the |IPD 56
gener at es TaMBer Of gastkastipry Bydieasorsd drurthery R Paglix ved bsanethdecosderuast byt es of
the 7 2 3 APR 203 WO 01144929 PCT/ US00/ 41327 instruction streamt hat
conpri se tomdindsIAEAEIEY two dfdht ntimilidr dfihesucioindictbreaht @prelderode

byt e- marki ng vector is necessary as the instruction fetch engine 36 fetches

conti guouﬁnﬂl&%ﬁs?{hé gb%?ﬂ\(égl%rﬁ@ﬁ%@l atord: 16, or 32 bytes) fromeither
I ed cache ,

the main nmenory 47 or uni ese bytes then being propagated

in parallel thgough e m croprogcessor 30. The m croprocessor 30 requires

some mechani s g’)@f%mﬂﬁ%gd?qigﬁ%q%oﬁ%ﬁrﬂ&??%@m%rh nupRereus

_contiguous blocks of instruction data, and the byte-nmarking vector provides
t hi s mechapedfiv déibxeaptaioytiBinbyrider taprovidest thoctugnuhterskarGingod than

associ ated byte-marking vector 64, as generated by the |IPD 56, are

I11ustrat ?‘ilesieﬂt vt HoRR vBY, i ol bk iaggayé%ﬁtte lor@4KARRPI thearftHak tRd  (OF
START) byte marking vector 66, which conhtains set bits corresponding to the

first bytes of instructions withi.n the,macro-instructjon,bl.ock 62, and a
| ast (or E@enbiﬂveeq%wé%\;&rtagbceé%ynmugﬁh%sgnﬁpgp;ﬂng %eg?ﬂﬁoilf‘ssogberrespondi ng
to the last bytes of instructions within the macro instruction block 62.
Macr o- i nsifsign¢esnweltlenawn siraictuses endsleyjces arg slowndo ey diagramtfermar ki ng
vectors 64 are the propagated fromthe IPD 56 to an Instruction Steering
(1'S) unit rhfher Tt indetail] irbSrde? t@tesidobkcalringthetpiese e @erititst.r uct i on data

utilizing
Figure 1 is a diagrammatic representation of an exemplary macro-
instruction 100 consisting of bytes that may be decoded according to the
teachings of the present invention. Specifically, Figure 1 illustrates the format of

an exemplary macro-instruction forming the part of the Intel architecture (IA)

instruction set, as developed by Intel Corporation of Santa Clara, California. For
4



the byte-marking vectors. The rotated and aligned nmacro-instructioisy &itRel003
fed to Instruction Length Decoder (ILD) 310. ILD 310 propagates one-byte
prefi x and branch code signals and deternm nes the length of the

MBCr o- | M puewion. The propagation of the one-byte prefi XX@RFBFLREN code
signals is perfornmed prior to the | ength decode. The decoded

Macr o- i NStpugloseNsf diegpreschtispetifieatifnthe téindd)” haaRsiratictiohThnani t 60 for
translation into corresponding mcro-instructions. The 8 3 AR 203 WO

2
01/ 44929 F?%Ié B{§ 41 lgcﬁﬂ 1 - | tuet i i from
the I'T unit gg&% he bac ?ﬁzﬁgg‘r‘%?{fgrfﬁ%ﬁ g% Aé)%g%ﬁ |£H$Q%@§6uofdz%}del S an
exenpl ary bl ock diagram of an 8-byte macro instruction block 62 and an
associ at e HYREIHIHBREOpANDROBITHEryEsENAHRR: by | PD 56. Byte marki ng
vector 64 conprises a first (or start) byte marking vector 66 which
contains set biAsdefinedsydidithg lhiel bivhitethiat ifgtheciont set)at exeehplangs W t hin
the macro instruction block, and a | ast (or end) byte marking vector 68
whi ch contai b ' ; - I i ons
W thin tne aas-RtmRLbR 160K A RARTLRS ohf ek fu b b s R . T
chunks) 62 and acco ny| byt e mar ki vector 64 are the propagated form
from the IPHTHEIOR PIRY i@fgﬂ%gﬂ Rf epesde i (ong or fwe hydessmi t 58
rotates and aligns the mcro-instruction data utilizing the byte marking
vectors sdenhgtrt), adbodR / Meoparenhidandiaeorfi06 el by te dnl ldrgth) ani S8 tof 3168 {eh
translator (TIC unit 60 for translation into corresponding mcro
I nstruct i opgehENR HRACHALALs TRGSIRd ISt MOLDONS, BE € byA&Nin1 the TT
unit 60 toet ﬁteh:l;bag%?@né Cl r?:wtryC 34é[§or e(x'ec'ufi on. Fi gurgﬁéﬁﬁl’s&g ock
di agram of, one epbodi ment of chifecture of the jinstructi r edecoder
(1 P0 56 infamdlineart apafaal AT 4 2 g Bdes i ledBenioniade A BeEbE OS5
502 which generates all marker bit information for the instruction. The
i nst ruct i ontherfomerprttivgnbytes in langtler Fedtwo-byteopeodss, Be4fifsbbyteis 68e mar ki ng
and sent to buffers 506 within align unit 550. Eight bytes of instruction
information (WK, ifheestnt oD Bg;fte hhﬁ:ng)ﬂeﬁﬁatcoﬁﬁﬁ@efs'aﬁéa@i@ld@m,

conveniently be ternmed an "eight-byté bl ock are received into buffers

506. The 9 3 11, RCT1,U 4132.7,el.ght -byte bl ocks are
fed into are%ép 5?‘55"-55‘*@0&3%”\/\@0@}? %(%gﬁlflgigt gﬂﬁérzrbetl‘gtlg ¢ 6%’“5?&“3@ fter
510. The aligned data is sent to decode 560 for decoding the instruction.
Al'i gn uni tthegty ¥dielddd 84ndomn 3dmassibliesvalues:ioiegistean fgressingache and
determ nes where the next instruction begins and ends. Instruction data is

fetched frewdesleThasse/ ddetiivled1spiifiéseititdt rdgidebAudtleebiitlizes t he
| ength of the current instruction in order to align the next instruction

within th . -1 QN j i §4F . it 560
and i nt o (R0t Dithbf Bt REBEHARLRTTHE O oo A 196 WP R )"
three PLAs (516, 518, 520),require rker _bits jn qrder to properly decode
the inst ruféleift?ﬁél?}"’lerf’f&gépé}%ﬁ‘a'i Mwﬁe@eﬁ/i@f Q@%dlgﬂﬁ’ 8 4se address
size, data size, repeat prefix, lock prefix, zero F two-byte opcode, and

branch narilegistéi asopérandre mapbdicomiiinecdisdttet® moddjeld 24 smensdesn and
repeat prefixes occur nore often than in a single prefix format and are

supported yAd 4y, @efafs | §fheB MEgt hiérdlaAefbnd BAC)
514 requi r%ﬂs %ﬁgﬁﬁgﬁéa%{i oﬁ ex’f@?ﬂ?ﬁ‘@éé = MBARY 9@%{&1 #Helbn
addressing byte, the Scale Index Base (SIB) byte 108, to fully specify the
addressing mode of the instruction. The base-plus-index and scale-plus-index

forms of 32-bit addressing require the SIB byte 108. SIB byte 108 includes a scale

field 120, which specifies the scale factor, index field 122, which specifies the



whet her a branch is present or not as early as possible in order tao) §uPRRI0Y
redirect the flow of the data streamto the correct path when the branch is
present and a statically predict whether branch is taken ken. In
one errbo"ﬁpr%’ﬁ‘fg,zsthere are two types of branch indicator s,pgT@%gO/%gtﬁ branch
and a two byte branch. Length decode | ogic detects one byte branch cases
and checkgsegistertnpnbgt ef theandpx cegister (mRdnsefrle 124 migch speifianthest ¢ ) |
Prefix and branch decode 512 nultipl exes prefix and branch decode

i nfornati qaggwmﬁndgrafmetba@@rregxg{ee_ to the decode PLAs (516, 518, 520).
The prefix and branch decode information is nmultiplexed during the I ength

decode 10 2 ~= 4 ol 516,
516, 520) ext r Nt IR OP IO S IO WAl o OF GFTRE Heqsas Fhira ghdfie Spfubt oy,
branch present indication fromthe sane bit as the opcode byte. The

ext ract i olPL TRERBOFERRYIRPEIALE IrRithes @okfe 05 Bagt mpKe. diagb@eaqreyi c recei ves
bit/byte indications as to whether- a prefix is present or not. Data size

uses bit angtraeper aigsbodecqted and exdcatétbhd:on and a one byte branch
i ndi cation. Two byte branch cases are detected after extracting FF and OF

detect and qual4j fyin . branch cases. The OF
detect al so indfl'cat eg%g{%%g%?%}ﬁ%d f%seﬁ%%ggééﬁor a two byte opcode is
present. In one enbodi rent, the decode |ogic handles all one byte prefixes.
(except for norkper fOriHg bit idata/AddressdnprEeiQROr i nstructi ons wi t hout
additional cycle penalty. In addition, in this enbodi nent, the decode |ogic
gener ates one B/t e aAddriabldys-eodd2abit dataydiddaessinstrasi@grdsylessropiedidyl e at
decode tinme and sends the branch indication to the branch redirection
hardware and gener at £§, & 3 dndicatihons early
in the decode stage.éelﬁ:} gur GE?gﬂgﬁeggﬁﬁﬁsﬁégfﬁﬁygﬂ%%% for a
prefix and branch decode unit 512. Wthin unit 512, one byte branch detect
unit 602 detects if Br%A&%Byte branch is present within the opcode of the
instruction. In one enbodi nent, a one byte branch is indicated by (?] in
the first byte Kiguréd ippbbatk diggramShawahg eniexeinpday mirropraxgssqrd i x
decode unit 604 to determ ne the data size (Dsize) 612, address size

(Asize) 61githa{WHiEGPaR pRRsehi hveRttoRimdyBe ifipleniditb@N THE fitropidBEtdr

enbodi nent, address siZze 610, data size€ 612, and repeat prefix 6x4 are the

nost co one-hyte, pretixes. Unit,512 glso, i.ncl.ud t byt g branch
detect un 0 Sger g BE rd il et o si bz R A el foridd
instruction is a two 11 2 3 APR 2003 WD 01/44929 PCTfLi S00/ 41327 byte
branch (FPoask-aor ¢ipcuiy 34. rBhe pnkend cingaitp3d denpaises ge irgtat@ipnefetch
OF-two- byte branch signal 618 and a FF-two-byte branch signal 616. In one
enbodi mentengine 86 Bla reaidiesenadrORhstrhetions vihyitk ndyarstforatteche $ognal 603
with Asize signal 610 to produce Asize-OR-Branch signal 620; conbi nes (OR)
Dsi ze sign it - d i i ze- OR-FF
si gnal 622@%%%%&&5@i'\(,%%%y%‘gsp’%g?ﬂg%g%ﬁg%k‘f%\?t‘ﬁ%?&%ﬁ)g@i branch
detect signal 618 to produce Repeat-OR OF signal 624. Figure 7 1S a ock
di agr am of SREENAREBERHREh N AMACTOPEO RS, R om@amtﬁmgle%&aeﬂg"—aslﬁegéri ous
signals created by unit 512. In one enbodi ment, the decodi ngs take place at
the entry i nactes biohle niRichs-i(SH6ctick®, HizDdataThn ahiajternatiler elnpbdimeént,

Asi ze- OR-Branch signal 620 is nmultiplexed with opcode/prefix signal

cache 48 may be located downstream of an instruction translate engine 38 and
make cache decoded micro-instructions derived from macro-instructions.
Macro-instructions retrieved by the instruction fetch engine 36 are then

propagated to the instruction translate engine 38 that translates macro-

instructions into corresponding micro-instructions. Micro-instructions are
6



704 and code segnent descriptor (CSD) 702 to produce address size 70%APR 2003
addi tion, Asize-COR-Branch signal 620 |ow order bits byte is ANDed together
with the opcode mark | ow order byte 716. This signal is nulti Iexsg W th
Asi ze ORwBroame¢ti9si gnal 620 high order byte, opcode prefixpgir a4t 74, and
branch-for nultiple-prefix signal 710 to produce one-byte branch signal
712. Addr eissued fony tlee Hsrusheontyanslaie gnginesiSynal cortrolamat 4@ (rdsataferred
parallel within the decode unit. Thus, the decode unit receives the

notificati gnasetibeicodeRinef)] that Sorpi=5a# bf e 1Badk-aiE Rirhsithyneh aatiad ciudies
earlier stages of the decode process. CSD 702 indicates the operating node

of the machi - -l i de) . 1 n one enbpdi nent,. the address

o ze profi & Ershdy Rhpe e dosdist TR late o P ety SPYy The
instruction. If the address size prefix is 0, CSD O indicates 16 12 2 3
APR 2003 WE@M)49 hereantynl suvitdBoerpretsghe nosm-instrustions sen32-ibiand n one
enbodi nent. I n one enbodi nent, the data size prefix 32-bit node indicates a
16- bi t opehandles Brtditions, bfeaki fiats, S22 ivtecripd ERforf th&ForktirgNahit 884 may be
mul tiplexed to generate the respective simlars in a manner simlar to that

descri bed e. | 1] . Uses. si rker bits
to send nu???r\éf@s%\%?ﬁn%%&g%gﬁ ?{r%ﬁg%ggg%ggﬁlﬁpnée%}&&%ﬁgsﬁraeé ur%gésg‘?rgegraﬁﬁ%um of
information generated within the instructjion queues. Figure 8 is a flow

di agr am of “Bgéze%W%%@xqcéﬂoﬁr‘éuﬁ%@éﬁ%b“%@%ﬁ‘eamhﬂ%ﬂfdﬂ@@ﬁ ustilef i xes
and instruction branch indicators. Initially at processing block, a nunber
of i nstruc{ADU)) aretl bt oflsatimg poireakechtidrounitd6enbodi nent, the instruction
indicators are created by static |ine detector 502. Such indicators

i ncl ude, for ex = b 26rth E'Idf.n& : - by hndi cat or,
data size indi cg‘ggrn?mf pegfgﬁi%ﬁglbcat or, @%@{E&e‘%ﬁggﬁﬁ%&éﬁér and
OF-two-byte bran i ndi,cator. .At pr.ocessing bl 0(3< 810, a set of instruction
i ndi cat or s*8f¥ PSP R r?%ﬁ?f@é%df‘ ludes ab fraskbaBe HaRelationat | east
two of the indicators are conbined into a single indicator. In one

enbodi ment Jook-anide byffer EFlaB)ciorithidipsapose.i s conbi ned with an address size
(Asize) indicator by an OR to produce an Asi ze-OR-Branch indicator; a data

size (Dsize) ingi&aedisiable@0BidpeamM¥HoviAg FRrthePdBIiB r $&mﬁgmdi cator by

an OR to produce a Dsize-OR FF indicator; "and a repeat Tndicator is
conmbi ned with a . OF- - byte angh, i ndicat.or b OR to oduce a
Repeat - OR. B TRORAPHT: ergge 95 284 R BRkSRgh mindtlo eRah BBOHET:57
processing block 815, the conbined indicators are decoded to detect
one- byt e i exemplery enicpepmoceseor shawnristhigerd nThe msttdtion fetchonging A6 éme
enbodi ment, the indicators are nmultiplexed to separate the conbi ned

i ndi cat or ssigwanko tifclutisarBrahtkh Préeltieior Unih (BRIOYSR tied ek i gt & Sroar €
mul ti pl exed with opcode/ prefix indicator and a code segnent descri ptor

(CSD) i ndi . guce I f_a ﬁifﬁ , I t

i ndi cat or. &%n 5&%?‘??%% andfribélh?%ara ﬁgém\?\nkf%ﬁogg NS %rr%al%ﬁg’?%)%?ng, t he
conbined indicators are nultip|exed, with_ opcode/prefix, indicator and a
br anch-f or pﬁ?ﬂlﬁﬁ%ﬁ@ewy%{%ﬁﬁ icHpps for branch strictions encountered in

the instruction stream based on, for example, a branch history maintained by the
BPU 52. Streaming buffers 54 buffer macro-instructions before dispatch to an
Instruction Pre-Decoder (IPD) 56 within the instruction translate engine 38.

The IPD 56 is responsible for changing the instruction stream from byte-
based information to instruction-based information. Specifically, the IPD 56

generates a byte-marking (or boundary marking) vector that marks bytes of the
7



produce a one-byte branch indicator, a FF-two-byte branch indicat o} 3 APR 788)
OF two-byte branch indicator. Several variations in the inplenentation for
a system and nethod for |length decode to detect one-byte prefixes and
branch ofvomaa@s®si nstructions have been described. The spe®H{US0¥fR¥ahgenent s
and nethods herein are nmerely illustrative of the principles of this

i nventi on. jriYuRtioHS R fHat abin@sel fivsf @mmﬂoﬂﬁg@qﬂmw¥@§ ofagde by those

skilled in the art without departing fromthe true spirit and scope of the

invention..Alth h hS.ln i on s. heen shown in.rel at.i o a .

par t1 cul ar ERSA TR A Bt BT NerBR i e Rt Bt LR Bt R
islimted only by the appended clains. 14 2 3 APR Z003 What is clained
is: 1. A ndf frighesoigptigaiong blosks of desanatiprodaiacl-garfd 16en 32 rtearfrpmef i x

i nformation; conbining the branch and instruction prefix information into a
signal ; sesidhatothirhsintefagy U7 loatumitied esiHrol8, iReseitgied thearkitecodi ng the -
signal during an instruction decode phase based on'the bits to detect one

byte prefix ch. i i it i i n i.tion e
A L B e L e S

| ogically conmbining a one-byte branch indjicator with an address size

i ndi cat or FeSYIFES SRR Mmeshanam for identifiying BtRIctsndaagsiasies avighinthasech
information. 3. The nethod of claim2 wherein the one-byte branch indicator
and the addsetsgucisddotkaddiciabnctor dacaandeatie by te@magirgaveqsr plovideethiet hod
of claim3 wherein the decoding conprises: a) multiplexing an address size

or branch jndjcai.gl %té}e%béﬁ@g@gﬁfggﬁﬂdﬁiﬁs@ﬂl&ﬁhgﬂgaggz %ﬁ?ﬁ%ﬁ@&%ﬂt

descriptor 1 ndicator to p ress size; exing the
address size or branch indjcator with the o [ pref.ix indicator t
produce a BHE-BRFENGUESLaF 4‘%».6? Sﬁ?ﬁﬁa."e%{.’y%'l‘ﬁeﬁﬁ@g’%o%e “Eflr%ﬁe%‘ﬁ%\)\ﬁ‘é‘iee-n
operations a) and b) are perfornmed in parallel. 6. The nmethod of claim1l
wher ei n t h&he bybs-margirfgivedier 64 compprisesa Fiosfi (0a SIMARID Hyite megking veator 66,

" two-byte branch indicator with a data size indicator to produce a signal

I ndi cati veyafjcilabrtaflssds Bits Ebf&&péﬁ@h@%@h@?@@ﬁ%}(tb@gf Gdbtiors wiften fké hod

of claim®6 wherein the first two-byte branch indicator and the data size

i ndi cator are conhi ned a, l.ggi cal ,or. thod.of claim7 wherein
t he decodi H&qﬁﬁ‘ﬁﬁ?w&é@q@%l“tﬁogﬁ@%?g YESHRT g%«i‘ﬁlémﬁhe dat a
size or first branch indicator with an opcode/prefix indicator and a code
segnment desentamsoet bitdicornespondingrtodhe dash bytaseofdnsteuctions withinithe meesa-ng
the data size or second branch indicator with the opcode/ prefix indicator
t o producejmthidioh Bleek byt e branch indicator. The nethod of claim8 wherein
operations a) and b) are performed in parallel. 10. The nethod of claim1l

wherein the conRknl 3 I I gygg L d

t wo- byt e brancﬂn%%gpgg%%?&aﬁiﬂggﬂﬁéggggrfﬁ |cai%?m%ggg#ggﬁ%gﬁgggﬁgﬁa

i ndicative of a repeat or second two-byte bran indi cator. 11. The net hod
of ¢l ai m LEAKEIEYICIOROATEE Pef%a&grﬁ% frm ke ﬁ’h%%éa@&hamw%gre@m

i ndi cator are conbined by a logical or. 12. The nmethod of claim 11 wherein

t he decodi (%) umitt 38 rTleeokPpunnis 68 rotafesnatid alpgrexihegmab-mstronton watdbyitiBzimganch
i ndi cator with an opcode/ prefix indicator and a code segnment descri ptor

i ndi cat or Aol rRdi : ' ] d

ool et o\, SRR SRRat, TRESRL Rt g T Bkl cgE 0

second t mﬁé&mbgnaﬂgggé\rgéc%%te? r(I'LD) 310. ILD 310 propagates one-byte prefix and
branch code signals and determines the length of the macro-instruction. The
propagation of the one-byte prefix and branch code signals is performed prior to

the length decode. The decoded macro-instructions are fed to the Instruction

Translator (IT) unit 60 for translation into corresponding micro-instructions. The
8



13. The method of claim12 wherein operations a) and b) are perfor medprmg
paral lel. 14. The method of claim 1l wherein the decoding further conprises:
nul tiplexing the conbined indicators with an opcode/prefix indicator and a
code segvw@nv4ddwscriptor indicator to produce an address SSZEUSHEIZA system
conprising: neans for pre-decoding branch and instruction prefix

i nf or mat i ogendretiismi@o-iastrhttivmgatetbenisuet foaoed thadT nuetd0oo the dhikvend
information into a signal; neans for sending bits to facilitate decodi ng

t he signal ;. gl‘,r@a% odi ng the signal during an instruction decode
phase base?gﬁ he ?tegg{%&%ggt ect one-byte prefix and branch information

W t hout incurring additional c;icl e pepalty. -16 3 APR 2U03 16. The
system of cl ai nFE3IGHds anexeRwlapnBlogk sdagrar aean PASEC ISGUCHPTY

conbi ning a one-byte branch indicator with an address size indicator to
produce a blogh#R anddircatsoviat@by tmadkingsectirdd Brgenesated by IPOr SaatByan. 17.
Logi c for pre-decoding one-byte instruction prefixes and branch instruction
i ndi cators F ek d\964 it 4 g&&e‘; ality of
instructi oﬁla?nglgc‘é%rs tgorﬁhglg%%? E&%}E(Pg%‘?fbgﬁe g%srom at%d&w@%ﬁ%st ructions
in an instruction siream a prefix and_branch decode ynit to.cqnbi ne at

| east two BINEHE S5 Ei’rtéF?’Er§slbc$ncf‘H§ttPﬁg? fi53t Dyes Q";f‘é?r’s‘,m%%wé 1BRe e uni t
to decode the combined instruction indicators to detect one-byte

i nstructi oinspretiorddocn@ndresiast(xiri apval) bysnotarking) wertar 68 whch cimeaihegetc of
claim17 wherein the prefix and branch decode unit |ogically conbines an
one-byte bbﬁé‘@&rbﬂydr&ﬁh?rto%é [as8By 841 e8strEdtihs WEhEAHR mAQoRhO S ForRN
address size or branch ndicator.”19. The logic of claim 18 wherein the
one- byte bgﬁgg% i ndi cator and the address size indicator are conbined by a
| ogi cal or. . ZI'he | ogi c of claim 18 wher.ein the pre-decode unit further:
a) multiplexes an address size or branch indjcator with an opcode/ prefix

i ndi cator and aMusge irggHEian detadlpgtsder ichunkattrandagspmprryingbyigdr ess
size; and b) nultiplexes the address size or branch indicator with the

opcode/ pr efriaxkh;gdi'mm are thegdupagatedformyteémitha IPD Jondi teinstrucddn The
| ogic of claim20 wherein operations a) and b) are perforned in parallel.

Fogi cal 1y Qe e T L, LS SRR BhE: bt A A TR A0 e fe

i ndi cator tg produce a data, size or first two-hyte branch indicator. -17

2 3 AR 200§f1§§m81ﬂ":‘§%Y6©Ftang‘&Y%ﬁtﬁ¥52@ WRE macROURETYGhans atrwrwriy g’—ldatﬁch

i ndi cator and the data size indicator are conbined by a logical or. 24. The
| ogi ¢ of clled ims@2ctibe teinslatbe(lf) endeiofde transtation inkecorragponding plievces t he
data size or first branch indicator with an opcode/prefix indicator and a

code segmefsidR$iehkPIAE gefeitad Hhadr8-iRERd redhén fsald AR 1he IT unit

mul ti pl exes the data sizZe or second branch i1 ndicator wth the opcode/ prefix
i ndi cat or oduce a fi.rst. two-pyte branch indicator. 25. The | ogic of
clai m 24 \/\/hQF(gF}P‘Fd%?:F%r%CI %gmgy\%]%¥®xegf%o%erfor med in parallel. 26. The

| ogic of claim17 wherein the prefix and branch decode unit |ogically

conbi nes a secofitgursd isyrldopk dirgraimef ere embadiment ofgeanchitadiucaobthet o
produce a repeat or second two-byte branch indicator. 27. The |ogic of

claim 26 whgtRidiohl}redeesitd (IMD) byl Bnsbriaion ihftneaid isaBebivé@inteReMc

i ndi cator are conbined by a |ogical or.
line detect (SLD) 502 which generates all marker bit information for the
instruction. The instruction information is transferred to the carry 504 for
opcode marking and sent to buffers 506 within align unit 550. Eight bytes of
instruction information (which for the purposes of the present specification may

conveniently be termed an “eight-byte block") are received into buffers 506. The
9



28. The logic of claim27 wherein the pre-decode unit further: ?SAPR 2003
mul tipl exes the second two-byte branch indicator with an opcode/ pre

i ndi cator _and a code segnent descriptor indicator to pro o

. ndi cat O¥© O4#?%) nul ti pl exes the second two-byte branch i hdreat of wlth t he
opcode/ pr ef| X indicator to produce a second two-byte branch indicator. 29.
The | ogi ¢ eightbuierhlpeksrerfed intoperwio stags alipnaodelmediaaisme thuyughdrdtator
parallel. 30. The logic of claim17 wherein the prefix and branch decode

uni t furthegg M dHikkeBEs Theahpnid Heh isBEACRIABVISKD fandMgﬂpé efix

i ndi cator and a code segnent deéescriptor indicator. 31. An instfuction
pre-decoder for ecodi. te instructi refi ed and branch

i nstructi dﬂSFHEItF ‘od‘ﬁl Eg?@gei%ﬁlbé/ AELPEE ﬂsﬁ%‘lcg Entrate a
plurality of instructi on indicators to indicate i nforrratl on assom ated with
i nst ruct i oreshe andrlaternings vwiviie dhe saxt instrgction begingprd xpels. dngrettion and
branch decode unit to conbine at least two of the plurality of instruction

i ndi cat or sdatagifedchiycefregcofecadhe hntlGteleaqt @iffee S00NMIIDSE defsinhies g
indicators to detect one-byte instruction prefixes and instruction branch
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The extraction is performed during the decode stage. The decode logic receives
bit/byte indications as to whether a prefix is present or not. Data size uses bit
and separates out prefix information and a one byte branch indication. Two
byte branch cases are detected after extracting FF and OF detect and qualifying
them to cover all two byte branch cases. The OF detect also indicates whether a
one byte opcode or a two byte opcode is present. In one embodiment, the
decode logic handles all one byte prefixes (except for non-performance critical
lock prefixes) instructions without additional cycle penalty. In addition, in this
embodiment, the decode logic generates one byte and two byte branch
indications as early as possible at decode time and sends the branch indication to
the branch redirection hardware and generates one byte opcode or two byte
opcode indications early in the decode stage.

Figure 6 is a block diagram of one embédiment for a prefix and branch
decode unit 512. Within unit 512, one byte branch detect unit 602 detects if a one
byte branch is present within the opcode of the instruction. In one embodiment,
a one byte branch is indicated by [?] in the first byte of the opcode. Unit 512 also
includes an opcode/prefix decode unit 604 to determine the data size (Dsize)
612, address size (Asize) 610, and repeat prefix 614 of the instruction block. In
one embodiment, address size 610, data size 612, and repeat prefix 614 are the
most common one-byte prefixes. Unit 512 also includes two byte branch detect

unit 606. Two byte branch detect unit 606 determines if the instruction is a two
11
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10% & ()- F#10% & ()- Ys!10% & ()- F3 10% & ()- s10% & ()- FZlO%& ()- H
s !dE 1 13120do3abin@sX@RY jhevbrie hpabgangh davetDsigal §03 with! Aioe &gkl 610 to
Y*10% & ()- YY(10% & ()-lelg'h!iljlw!11bC 10' 0! 10%& ()- 1096& ()- "
1096& () - PdutOWsB-BFeBRNK signd1 &R0 8cknbihes (OR) Dsize signal 612 with FF-
two-byte branch signal 616 to produce Dsize-OR-FF signal 622; and.combines
(OR) repeat signal 614 with OF-two-byte branch detect signal 618 to produce
Repeat-OR-0F signal 624.
| figure 7 is a block diagram of one embodiment for a pre-decode unit 700
for decoding of various signals created by unit 512. Inone embodiment, the
decodings také place at the entry point to the PLAs (516,518,520). The high order
byte of Asize-OR-Branch signal 620 is multiplexed with opcode/prefix signal
704 and code segment descriptor (CSD) 702 to produce address size 706. In
addition, Asize-OR-Branch signal 620 low order bits byte is ANDed together
with the opcode mark low order byte 716. This signal is multiplexed with Asize-
OR-Branch signal 620 high order byte, opcode prefix signal 714, and branch-for-
multiple-prefix signal 710 to produce one-byte branch signal 712. Address size
706 and one-byte branch signal 712 are generated in parallel within the decode
unit. Thus, the decode unit receives the notification whether a prefix is present
or a branch is indicated in earlier stages of the decode process. CSD 702
indicates the operating mode of the machine (16-bit or 32-bit mode). In one

embodiment, the address size prefix is ORed with the CSD to give the actual

address size of the instruction. If the address size prefix is 0, CSD 0 indicates 16-

12
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Dsize or FF signal 622 and repeat or OF signal 624 may be multiplexed to
generate the respective similars in a manner similar to that described above.
Prefix and branch decode unit 512 uses single marker bits to send multiple
information. In one embodiment, this reduces the amount of information
generated within the instruction queues.

Figure 8 is a flow diagram of one embodiment for pre-decoding one-byte
instruction prefixes and instruction branch indicators. Initially at processing
block, a number of instruction indicators are created. In one embodiment, the
instruction indicators are created by static line detector 502. Such indicators
include, for example, address size indicator, one-byte branch indicator, data size
indicator, repeat indicator, FF-two-byte branch indicator, and OF-two-byte
branch indicator.

At processing block 810, a set of instruction indicators are combined to
form new indicators. In one embodiment, at least two of the indicators are
combined into a single indicator. In one embodiment, a one-byte branch
indicator is combined with an address size (Asize) indicator by an OR to
produce an Asize-OR-Branch indicator; a data size (Dsize) indicator is combined
with a FF-two-byte branch indicator by an OR to produce a Dsize-OR-FF

indicator; and a repeat indicator is combined with a 0F-two-byte branch

indicator by an OR to produce a Repeat-OR-0F indicator.
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prior to instruction decode. The combined indicators are multiplexed with
opcode/prefix indicator and a code segment descriptor (CSD) indicator to
produce the address size, data size, or repeat indicator. In addition and in

parallel with the first multiplexing, the combined indicators are multiplexed
with opcode/prefix indicator and a branch-for multiple prefix indicator to
produce a one-byte branch indicator, a FE-twoé-byte branch indicator, or a OF-
two-byte branch indicator.

Several variations in the implementation for a system and method for
length decode to detect one-byte prefixes and branch of macro-instructions have
been described. The specific arrangements and methods herein are merely
illustrative of the principles of this invention. Numerous modifications in form
and detail may be made by those skilled in the art without departing from the
true spirit and scope of the invention.

Although this invention has been shown in relation to a particular

embodiment, it should not be considered so limited. Rather, it is limited only by

the appended claims.
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10 L. A method comprising;

pre-decoding branch and instruction prefix information;

combining the branch and instruction prefix information into a signal;

sending bits to facilitate decoding the signal; and

decoding the signal during an instruction decode phase based on the bits to detect one-

byte prefix and branch information without incurring additional cycle penalty.

2. The method of claim 1 wherein the combining further comprises logically combining a
one-byte branch indicator with an address size indicator to produce a signal indicative of an

address size or branch information.

3. The method of claim 2 wherein the one-byte branch indicator and the address size

indicator are combined by a logical or.

4. The method of claim 3 wherein the decoding comprises:

a) multiplexing an address size or branch indicator with an opcode/prefix indicator and a
code segment descriptor indicator to produce an address size; and

b) multiplexing the address size or branch indicator with the opcode/prefix indicator to

produce a one-byte branch indicator.

5. The method of claim 4 wherein operations a) and b) are performed in parallel.

6. The method of claim 1 wherein the combining further comprises logically combining a
first two-byte branch indicator with a data size indicator to produce a signal indicative of data size

or first two-byte branch indicator.

7. The method of claim 6 wherein the first two-byte branch indicator and the data size

indicator are combined by a logical or.
8. The method of claim 7 wherein the decoding further comprises:
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to produce a first two-byte branch indicator.
9. The method of claim 8 wherein operations a) and b) are performed in parallel.

10. The method of claim 1 wherein the combining further comprises logically combining a
second two-byte branch indicator with a repeat indicator to produce a signal indicative of a repeat

or second two-byte branch indicator.

11. The method of claim 10 wherein the second two-byte branch indicator and the repeat

indicator are combined by a logical or.

12. The method of claim 11 wherein the decoding further comprises:

a) multiplexing the second two-byte branch indicator with an opcode/prefix indicator and
a code segment descriptor indicator to produce a repeat indicator; and

b) multiplexing the second two-byte branch indicator with the opcode/prefix indicator to

produce a second two-byte branch indicator.
13. The method of claim 12 wherein operations a) and b) are performed in parallel.

14. The method of claim 1 wherein the decoding further comprises:
multiplexing the combined indicators with an opcode/prefix indicator and a code segment

descriptor indicator to produce an address size.

15. A system comprising:

means for pre-decoding branch and instruction prefix information;

means for combining the branch and instruction prefix information into a signal; means
for sending bits to facilitate decoding the signal; and

means for decoding the signal during an instruction decode phase based on the bits to

detect one-byte prefix and branch information without incurring additional cycle penalty.
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fZZZM u[ [ 17. Logic for pre-decoding one-byte instruction prefixes and branch instruction indicators,
comprising:
a static line detector to generate a plurality of instruction indicators to indicate
information associated with instructions in an instruction stream,;
a prefix and branch decode unit to combine at least two of the plurality of instruction
indicators; and
a pre-decode unit to decode the combined instruction indicators to detect one-byte

instruction prefixes and instruction branch indicators.

18. The logic of claim 17 wherein the prefix and branch decode unit logically combines an
one-byte branch indicator with an address size indicator to produce an address size or branch

indicator.

19. The logic of claim 18 wherein the one-byte branch indicator and the address size

indicator are combined by a logical or.

20. The logic of claim 18 wherein the pre-decode unit further:

a) multiplexes an address size or branch indicator with an opcode/prefix indicator and a
code segment descriptor indicator to produce an address size; and

b) multiplexes the address size or branch indicator with the opcode/prefix indicator to

produce a one-byte branch indicator.

21. The logic of claim 20 wherein operations a) and b) are performed in parallel.

22. The logic of claim 17 wherein the prefix and branch decode unit logically combines a
first two-byte branch indicator with a data size indicator to produce a data size or first two-byte

branch indicator.
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code segment descriptor indicator to produce a data size; and

b) multiplexes the data size or second branch indicator with the opcode/prefix indicator to

produce a first two-byte branch indicator.

25.

26.

The logic of claim 24 wherein operations a) and b) are performed in parallel.

The logic of claim 17 wherein the prefix and branch decode unit logically combines a

second two-byte branch indicator with a repeat indicator to produce a repeat or second two-byte

branch indicator.

27.

The logic of claim 26 wherein the second two-byte branch indicator and the repeat

indicator are combined by a logical or.

28.

The logic of claim 27 wherein the pre-decode unit further:

a) multiplexes the second two-byte branch indicator with an opcode/prefix indicator and a

code segment descriptor indicator to produce a repeat indicator; and

b) multiplexes the second two-byte branch indicator with the opcode/prefix indicator to

produce a second two-byte branch indicator.

29.

30.

The logic of claim 28 wherein operations a) and b) are performed in parallel.

The logic of claim 17 wherein the prefix and branch decode unit further multiplexes the

combined indicators with an opcode/prefix indicator and a code segment descriptor indicator.

31

An instruction pre-decoder for pre-decoding one-byte instruction prefixed and branch

instruction indicators, comprising:

a static line detector to generate a plurality of instruction indicators to indicate

information associated with instructions in an instruction stream;
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