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dr awi ng‘g"%?ﬁléfvmll herein be described in detail. It should be

Figs. 7A-B are diagrams illustrating different embodiments of a system for storing victimized predecode

information. .
Figs. 8A-B are flowcharts illustrating different embodiments of a method for storing victimized predecode
35  information.
Fig. 9 is a diagram of another embodiment of a system for storing victimized predecode information.
Fig. 10 is a diagram showing one embodiment of a computer system utilizing the microprocessor of Fig. 3.
While the invention is susceptible to various modifications and alternative forms, specific embodiments
thereof are shown by way of example in the drawings and will herein be described in detail. It should be

40  understood, however, that the drawings and detailed description thereto are not intended to limit the invention to the
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40  update information to branch prediction unit 14. Because branch prediction unit 14 stores two targets per 16-byte
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40 executed instructions along the mispredicted path can be invalidated in the reorder buffer 32 before they are written
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dat ¥ caEmethonain pEpAyY. n%w%\?a?ﬁeaa%@m}& 18 GHR SePA SEFEeE FAL R HEE GPRD

i mpl emhtyahdhé‘rtBUIGﬁfblﬁﬂmﬁaChe 16 and data cache 28. Instead, parity unit 402

may gener ate parlt nst.r n

of instructi ORCEAEHS ]T%E %Ileveitwf) { acﬁe t%’% 8%%%&%&5%4&%2&& S%O%ﬁdll%agonl evel

two cactheleyrhynelyashe. d@ fibje gubadihenty thydnyeychenebyEOCadfosmafingpeng gt 1BAy [y ftered tmﬂe)feV%ls

they arg, cﬁ:ﬁéjto%ﬁier o aqfaﬁt{}lb@é%@ Beindihtad BieleSt, Qitﬁgﬁ)eth@c) el Wlﬂ’lw u&ﬁld%ﬁ b&;st&@for The
m

remai nder of t system imay op erateé rﬁ ar faﬁgﬁ

of B guberryeode hiffy CHB"‘VHB%Y@F BeEBGEIFE %%\ ° BHRCORBEH; ' ?"° H%lfaﬁ% 2 5r

St Or i Nobepri gA@Qailer dnétfthey HBkE b gansratsd) Gxgmayl ba stotet ing tizridyeldworealie ova-viighgthe | S

initiat edélhﬁfn%glﬁ;m {sg%#ag s%ﬂéaegbm%f neERk, Bl DRLhiHG @ae@m@acﬂmme 240) .

In resp“dne e instructi’on cache I's searched to deternine
whet her“esttusiygt thelgly qnhgprwmeddafemﬁ@tw lpvigleongjgagher fifhese embodiments, the

instruction bytes read from the main memory subsystem may not be stored to the level two cache at this point in the

17



instruction bytes (step 242). If the instruction cache does store the
desired instruction bytes, the instruction bytes 20 and correspondi ng

pr edecodewig§s@osAati on are read fromthe instruction cache @&tedwd52y. This
is referred to as a "instruction cache hit", and is typically preferable
si nce tb’r&cetsnS)hd’eulfehzhsﬁlﬁbtlﬁlﬂl@i‘e@hatvy'ﬁdeﬁ)ﬁl:eivyd ﬁ(ﬁﬁthkﬁmmeﬁlﬁil ﬁmﬁyyteﬁl,l‘baé’lorhb& prad@sde Of
the ne ver byt es are not

st ored%yrgﬁyh?%%n?%m%d{t? enera Bﬁde’co‘{ El% for. emsg'imrtlus) r)k S%B yt es may be
requested fr @mnbwemln@#@t Squd pericdheckipg foepfomladhyn re%ﬁm@dmamv@e Plie¢pcaglo pt

enbodi NBPS SrityhBit) ra§ U@Jonﬁéﬁﬁd AROE pdi@Mo Qﬁlré aRke Hﬁ@%@s@o&é@%} Ilaé%lv@@ﬁ@n ey Mer®ry die
as tg {)rocessor and | evel. one cache. |f the desired information i s not
d

stored PP AL NO&/@SOI?W‘){&%W& thepprifpd @mﬁn may Reperifygied fpa ik oo dhe gprdecode

COr r es poni@ernagtephe tdnyspomdﬁfg(pfeﬁa;bdeﬂbhs MByerdi@ar @@ ti mﬁﬂcﬁm it ma/ma Egﬁﬁélﬁéld&(pas%ﬂﬁ) :
As t hos addi

level s & e§rlc§] sl hﬁ grbmte tﬂ% é&ﬁcevoé kste?g\% ?g{élg ari ckecﬁ d([)es H?q){l}dﬁ:ete an error %he Pr%%code
subsyst @?Snreaql ﬁim%ﬂiﬁ@ale Wb@@w FrBFSiom may Yyesxamrier towb*nm{w vshetbwsmoéﬂwwqtméto the

conflgum@dda&lgl@g@ﬂp@&pmylty information or ECC. For exanple, the main
ed to store parity hits or ECC bits for

subs em may. be conf
d at d \>/lvr i ;J t e*%%hf) er?'FéXdﬁgitSrf‘rerF@H% ?‘V{edﬂ’dhdf‘@&d"%fﬁmf W‘%Wée PRy Reseaiered Bowever
in ot hegeneamdlpmﬂem& infoin@tiongstep 208TiNthe pedesdeditedre MAYqualas the fn@iﬂl@h@ﬂi coamp et
h
parity tﬁgﬂé%g d gfaé)go eﬁ'&; stolrélheslﬁ)s%cug eglr‘amha?evmhﬁf %ene?ateed r{)red%c}%d antgm% may

be confi re a duplicate copy or ne evel
one ¢ ac‘l%mstf}lﬁlotl P?é%‘-’ést@%%éh |N?@n¥1§°meteﬁ@din??§$ rhscnsiregtiospehsgnay alspche Fondignrerep pfore

Menory ey biSoshdngdctoRbithe &déﬁdmbo&:ﬂ&tsctﬁ&ﬁ}ﬁtytbﬁ%i th@ﬁstx‘%tfoh'bﬁes RAY bd ¥ndtdtda and

contf antret B mdaeeh Bifaisatilslla! B Bervibg crta e e JE L DauFge e Bd 1 or

t he i nstistinizpiicnn "lthyst @somd dmbbdimerredie doddngpiay 5o teefumedbnhefariye lelsbten cginér at ed,
or once gl%n: t.0

cache o?/ﬂ‘ieelf~I %olmﬁl}!rﬁs h&?%gg@%gfrfoggnﬁﬁgﬁg%{gﬁﬁl S%%en cgc g thg & lm%\é%lhngove
however the Pyl typ ﬁaéhe 5%61‘% Ry chprking weyefso bersripransth o Waymb elemﬂrésvéwer@n {pgome
therebyunpllaxhaltaﬁ&@rl ng victimzed information fromthe | evel one cache. In

t he enbodi nent s i nst ti tes re fromthe ma no

Lo b2 st oo e R pegde Bssrrai B e Rioa i el Yot s SR RER oMo 1 Ple 17
VO 03/ 003 2str8etiPOTdISTA &iREBbits prdwety sufor@rpe irdee insisttion cicha(senPp)e 3 thvalwie isbeen
receiv eiﬂ:mtadl {‘I‘} ﬁe@ffed r@e’n Ithe %mﬁgn %@ d pr%d Brther[fggogmg {lrﬁtg ﬁ)? ﬁrg%ssmg nA{ sgmgay

be confl gure %gnerate redecode Its for the Instructio (step
252) . Hefé’Pr‘BUEIP’i‘?% sorpeppending aaghs fige e mtv‘ct@ﬁéafkq%wsmmathqwmlﬂ Biespelad from
mai n mapmleqode mﬁmﬁarﬁﬁkgcb@d&wumﬂeﬁ or v(cmﬁlzea (§0pr264)y InUikib &v)snt,rmalpr&ecoaaﬂfbfngu&ﬁddt 0

che pari i.nsur.e hat t ect | ceived fr

nen%lr( y 6}9 JER" mﬁo(fn pachg myboersftlgre%}r%%%hchevel '8 ¥ em{eh PP Oﬁ‘é‘fgé’@?t?' anﬁﬁy be
per f or r@dtsipﬂblp(afmaill%bl or before the predecode unit gener ates the
correspondi NS ©AEQrd¥E, She elibodnRR f»‘a ﬁx&hcﬁ@or%éaﬁ:ﬁg mﬂixhc%n&@@ﬂ%‘%%ﬁs 4kl My

be confi gured to assert an error SI or Int errup t to pDr ocessor
(step 25@Ydatabytes ey by Erapgsigd eh%felvsdab%%lowwrﬁ%@@aé@) aﬁs @rtpéﬁlns fefcqlég prEseiode
bits r aadl de anhetohgatmatha nﬁﬁmymﬁddlasd,sem 1fm§/deb&d axtaliids @d sthied datie (sth B ).
whet her t he ation consta ste

| f E"%Ohe Iff%d B gtdst ﬂﬁ%méf%}hgg;ga G4 eOtPed 2y rf'ar‘%\%ao AT G IChE L ant%“glr Ctoﬁrg'p Onﬁm%iec ode
uni t nd%ﬁ%@%m (Gered- ﬂfohowg‘@néheécseedrﬂewbmse@e@weed imtho dateca¢herthe(dste epy 260) .

I'f the Rue6e 6o ene kvt Swddabhe (i 38 UBkhe tifa & R& stoidY Bl thedati R0 e RNSLARE), thd &%d the
pr edecode uni téga%é%[%[ configur ed to store the instruction bytes and the

previ od‘é“ia)'?yt‘:(jé’i‘? OBYRHETHY ©3E% nto the instruction cache (step 262).
Note, in sonepembot)invedtsiilatth e paistitfuatiadisoaeh e cnmysctﬂhszmm@umnﬁcgured to
stoye . [ e t he
oty patoh ol beubibhed Qfoub BRI Sl L OO b Rrood e 24 Al G ARk R

i nst r uccedhe 9r (5)ip &8 lexpl @ng caghg, 1@19l“”@fa°her?@d WW’E}W F@WS@IacﬁéeraﬁldeytlmS@d abnt o t he

| evel thaRibEACHEN (hbm&nmeﬂﬂ&? Bubsy¥tess biddMle 31106 ache BRYS Foi dhibS@MBISEPQFoFERES
for th Ie eI two cache. I'n other

parity checkl erfor d onl
P ou rtmrgtonam et SeT R Bl st bEo b Bt ROTRESPREE et | on
cache (cm@pondmgﬂ@ccp Jgfpexllahmmayd)adheﬁsd @teel282). Ifthe mformatlon is incorrect, the error checking and

40  correction unit may attempt to correct the error. If the error is uncorrectable, then an error may be signaled (step
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the | evel two cache. Furthernore, parity checking may al so be perfornmed for
the main nmenory subsystemin sone inplenentations. 20 If the predecode
bits are @@@lootQsgt he invalidation constant, the predecodecnidozigysbe
configured to store the instruction bytes, the predecode bits, and parity

i nf or mat4)ofF te¥ico lﬂf&eatioﬁ Sslobriet (bﬂtﬂe GRER eon(eaéd@ he B2 )acc ifforinkt®n diadeavith $he data

i mredi at el neede t he i tion al so be I OV dto the
ocodi RUSUMEE S5 i Bot i e Ok He i S refRp i PR AL

corres pmqbleragsuma@meclhweeevelmwd tachei hevbmumbpdmen@ahphefettWataChesnayfoemchﬁgvet Anéthe
instr uQiBtla gag Q%Et@%o@l@rgm n%'in%f}%?qgt bl 500 JTBE 10D BB chB EntP¥ RIVWEidnE LG thOTevel one
victim ze %s tep 2 ; hi'S event, the predecode information and 25

i nsfructddn bytes from | nstructl on cache may be stored into the level two

cache W th a\eaMens paunai gk, Pelekdl Ynelthdhe mredtoang tbaba biztyspﬁd bi¢ mfo&hafﬁpn ﬁ@@)

ot | B Bt oz o AT et R wht 1P e Pl O R M

f et chedwdsaclichieng witiditesbmasgonding ECC bitsepd 3120 Yype V\s(stp[aifﬁlﬁ) dﬂle tldtd tspefbétrr@hbwged to

pr Oces%dlctatlgﬂx tdxeesvo?eld u@&ﬁm‘cﬁ)ﬁ%}h@mgﬁd I%ﬁo&ﬁﬁ&?aSWSQQo GMEHOﬂggestv@thgﬁ%@] ne if
the desired data b bytes are stored therein (step 372 30 IT the data bytes
ar é0st @redepofsinferatight a cache, they may be read fromthe data cache al ong

Wi th their CcomiRseeddigh 9, dmCembodfn@ntvhi topiPutérSisem c3rfgred lofstorelpirdevderinforinhton
desired _data. bytes .are no red..i ata-.ca t

r eques?e o?ﬁyl{ls BHprRYET ™ E"le Sgl?goﬁdm%paflg an(%f&?? pﬁogkﬁoﬁg’ré’% u%g?ds ROt gs tored in
the | e\sh;dwnt Wea@h@meIE,tpepest? inclpdee levkd sriefinsehictiabppche byqod devehaye dat crcbadd- f r om

mai n nméﬂor(ﬁslﬁﬂncﬁﬁ&)predé%de@{raﬁﬁw b2l @& 8ore ﬁﬁt%l A shBVQn ﬁllﬁﬁ fipag,i ty
i nformation discussed in_connection with Figure I nf or ma(til on may

be 18 uppeitdErederydeypt spdoid/sters mrlte%ﬁélpw%m&‘&‘t?ﬁ@amx Wff‘fﬁn 6161t°he %“ﬁlté‘%ﬁn
cache andkibfifad k@elon tukdto4, eapda&velyor (c) in the level one cache, |evel tvvo

cache, and T, MRABLY, éve*m S G GANBLIAS LR 81 Bh38s ?osaﬁg%r%g%' e

(e.g., in t he cache on
ermbodi rsereprity hrifor E%pmlatﬁw thF privotPrine briesfsiorsiin thiomaileye! freadisry), néch t he

dat a byhBstiAdne the BPlidestdnk leﬁchﬁesmeﬂm msner $1l@bi/lséﬁ15x?%nt&)ﬂ@4lo(}ﬁh5/ iesgondi ng
i nf or mat.i on 1§1/¥§be checked %ffh If the information i (iﬁ_l_correct

t h@oer B BHE &R S A EEEeLD rg?nér ”yrF&t)Pytﬁ“f BRSPS AR FEE Y K& error .
| f t he embédhentsdn whith @irfteis bupbdred, nfaivarenary sansysem 4Atyaie caifigwed eith aldtioag meth@y WO
03/ 0032 PCT/.USQ2 ot he ECC information is correct (or the
error i ts%ra %%g%ntsgoéfmr%%%gnwﬁ%%& i nformation al oﬁgmvvl th the data bytes
may be st or dalothy embppdinienty alemprysontralisn 610y gy chekingndpisdmyihtifed in

connec tcbﬁﬁm‘é@l fo I@enEﬂaQ Uieh&Rerrdr Iabr&ctlcﬁ)@adipfoﬁmﬁﬁlﬁﬁm&r@% hile }nbtﬁdry ﬁbs]y&éh@lmt WO

cache. nme iments, the | ev WO cac e .exc d the
R Al R R R S S e e R

cache uifbimatidntbetiveen wieorly A2 semarn cdnhrellet 410,.@hd meressor3.0c %ibhleforrmtlowé)e inatl@nonpoi nt
in timg,qlpec Ln%gﬂ,m%%orﬁe&ms dlseghééumsggwmffy dgehedhxgm eap&mﬁggmemo

i nformation victimzed or overwitten (step this event,

t he datSdDSt?WIE"@ fd nemehi eondralien 4 OFea &e prafiavesd FtpREUPIOR S P%%anﬁf@k‘/ﬁc mOYRStiPac he
al ong WistaRo Eﬂaﬁn £ @ HREH) M enbo@mehth el @0 dache Madaf bé JopBzultidto fd @R tP6bi)s 408The
data ty e c?1 be used to indicate that the stored information is data
and'E on (as opposed to instruction bytes with parity and 10
pr edec ode [ rﬁ‘inzrerbabnrcmﬂ"r)etectﬂmhmhghgllermwfmwtﬂlgunrﬂ@19'61 onastaptvodichelftmagbe a
conput &f 3%§ Bf&ﬂc&ﬁ%%ﬂa&éé&%qmé fhd §Ja%§th9€oﬁ@9&@ﬂ?mkd%@% LS Rt mdnfRfy 490 Gl zed

i nstruction tes le still providing pari ECC protectlonfor
vi ct i m%&seéfé?ﬁ BrotsitddE ECS mfeweim Ip ppngrash El;‘e %E?ﬁdﬁ‘e]ﬁ‘fel OHBPGE%]?&F 50¢ hel udes
| evel QRAifled) HefeblGirdvorling e h@nﬁﬁcoﬁﬂdtﬂeﬂmeh nemaydm(ae arGhe 2f) foPbagesdar 10
als i ncl udes pred cod h.unit 12 t.or ni.t 2 own

? he cf’ﬁrecg‘?né’rs g[%’ of et e%&{]‘?% BBEE ctajw:\hiet2 gmr)(é’ °Fo %faﬂ or felﬂﬁﬁci o Odé%’n@gach
| ncI ud@rcezldpam iltepatepmevhanisti fmomﬁng@he@mlngofumymg 4@Pbyigns Gora megpry 420.

Example Computer System
Turning now to Fig. 10, a block diagram of one embodiment of a computer system 500 utilizing

40  microprocessor 10 is shown. In the depicted system, a main memory 504 is coupled to bus bridge 502 (which may
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checki ng and correction unit 404, respectively. In this enbodi nent, |evel 2
cache 50 is configured with a nunber of storage |ocations 406 configured to
st ore parwig/osansgti9r ECC i nformation for the correspondi ng ggyitesabeged in
the main level 2 cache 50. In this enbodinent, the conputer system al so

i ncl udest ada ARG YonG6IRE) iDdubled mdkdddy bub/BOBDA0Y 2 @@ fHids Gdulreller Z0BGs daﬁyeditcnlﬁﬂs tiitize 202
parlty n| nfi gu e _and [ byt es
o ng PR A E G R b e e e O P R S PR pl e Y T
mai n rréﬁ?ébgs 534 b% ysctném bl@ bridge§ioanag Smthdr heipredddediic deconuhdiaty a@ﬁl&tﬁlﬁblmslrfve togpegrage

| ocat i QRge £1QA o§f~SQrdl3\H<Qs PR kt:du¥h A HIOK/ MRl HuO 5204 Rbropkdes: ek c&PROE LERRLS, soENDT Y
control]er 410 may include error checking and correction unit 416

confi gurewheGPHEreY4t e and check error correction codes for information
stored in mBw bﬁdgﬁﬁ@%r@lﬁ&ylﬁﬂ@m%@een nd&ofNakRgr 10,adintniefingl 504 prapliics coreoldr Ng
and Cor5r0§ 4 Iegmelzsrz]l cﬁe@g }"Cﬁ gus%X \ggeagg %{:aﬁgn 1gre£e%d ﬁ{' 01118 H? %de%%e% gorEchteEi oath?f er

t he i nfor on b ween nenory contr er 4 rocessor
10. Thibsidgeri0doneiridesrOpridyntifies theriarsaﬂeﬁﬂeq OG?FTatIOPéP & heartedd dayieR/ aprin ﬁbwaisec af PCI bus

i nf or mesy g Ak §Fg9§§(§1¢dﬂ% @149 Bufd$rifde Y BMS| e oP§Soh tob&dargétaa JSTEBRIRRMIsoENt S
menory subS\H/stem 420 and

ntrol|er 410 may ed. w t hout
s uplaor t8eEly BE ey An LR oh e PR G Vo PR S°“I2€sde¥i1’es°6b‘§ ﬁ%ﬁmﬁco{ el Witkur e,
sone enigdibsabsbu.evel two cache 50 nay be confi gured to store data type

bits 408 3 OInf d‘i‘aog ‘?h pIPov ‘d%g t;lrFin ejf%lg to a§ ![Sr}xg]IiIgA lglgstfor%f ers g& gﬁﬁﬁhs %H&gg '5'H5hna he

use of ity one I nstruction cac corrected
by dis éﬁﬂm ln@rnorﬁ@ aé@tmé fynptivgalifihep deadi Hogeremae, dptop @@qﬁ)étﬁmtrfgwp%@t%@td%m
bytes firismEnRkyPct 2Bitd Wi sGdivn) FoRYbikrktHe b‘fmeﬁﬁlp oF 11 Bt el mmﬁ@xatpunéoe&dm(h@ n).

In ontras t he stored I.n. | evel one cach nodi fi ed,
o Dy it Pl g o B A L a5 P et e o B By g (e
st al e ey 500 ropvdideiopgatinsbdpiot 33 keyboardatl mense 622snd Hitusious haial and) pdeDE! ports, as

' nf or ﬁ%gKg@ mex%ﬁnsﬁca&l@&mm%&ha@mg}ﬁgﬁ{ bk sou{;l@c{tl, Yy 88 pekbes gfomgﬂfonent S

provide an alternate nec cor ectlng errors |n
dat a bfp‘é@lsbn‘éaqﬁ%ﬁﬁthv embrgimepts s atively R rcisTrelSoce wiv bF geuRleA lp bﬁbwdseosoﬁﬁlgi 10
a bl ockadii a&l&amgm‘fpﬁmx@mhmhm@tbem‘tegﬂteammm; BidgSyst em 500 utilizing 40

m croproces i hown nth icted syste 504 is
CoufBl ot o e BRGSO R A6 G S D PR DR YRRt s
a nmenorly pooatly ekdues.) A suitebieugin reenwend4 yoniprisss BREM (Byndmi Rgrdaplticesss Mawmty.ahd er

508 is oy 1heRiPH SR JrdBRAR fOLugan AGP bus 510. Finally, a

pl ural i t ﬂ#bﬁ% ﬁgw ces biJA- ggyf(é are coupl ed to bus bridge 502 through a
PCl bus 514 Pq&dgvece%ﬂaéwﬁwwgﬂ%\rqﬂd@%f aggEtyphyeripheral dayises sprd op 5 Gragely, netgrork
accomuglataee @aftsSidRe hddlGadrs, okl Gad Bﬁ‘lo@ﬂﬂhsﬂkﬂnvemrdﬁvdﬂoﬁﬁllétﬁ stSAselevi ces 518
t hr%%?g&ﬁﬁgute%ﬁi Fnﬁ%’ft\erglﬁej a(? éers a Mt&e&)&p gfg%gss %gndl\a/rl Ie é&sdgxﬁc%%Q% EF %ustratlvebévatr)f;nllesﬁge 502
m cr opriyreedpenphdrd devis, suchesrrmpogers @40un@caap Imd@sraerLf flatl degrisitioB Gi8ds saohds GEBioces

at t acheg s BCacbusis214. Wien an operation is received fromone of the

devi ces connected to bus bridge 502, bus brldpe 502 identifies the target
of the oper dfRbigs paatrefler 398 EQFOE’idECUP sqatrpfthe rendergg of tpxand faaees oo displasiap %@108514
that t hentioBérges miySendalyREhicil gaptidd)celeliopgehdrdll) gRown Githd Hitd adet hee-Gpefisthalon t 0
the,targeted ‘%‘é"%{uchcanﬁuegfec% ds%l%eg’o% alcp general '%%46‘&5' Al &SRt SRGLGL | ON
fromthe pro 0oco ource eV| ce or to ?}ﬁ prot ocol dsed by
t he t dlerpéare bheashasier G AGB iq@ 5104 In ﬂatllmatl Feavesttapd y9gcdyg pgbsnty adangdt i teefitCP &itkin bus brgge

| SA/ El %Q%rebeBbtﬁgccéQ% mig:ﬂiemé’?gﬂn@quca@d%aQﬁés@&%cé%om T2 ifdlﬂéuriéoﬁ'bf data

i ncorporate additional functionalit » desi red. exa in
embodi FERTEERERRPIFyF OBEFEE‘%PREETQ%“S@I 4 Cﬁﬁtf"ﬂ}?fég laayrf‘éfg”?ré? C?Séﬁ‘“%[jrtﬁﬁet“%"f“e Fﬁlot
shown) ptddcolarahdattioss dnAGP O e0.SThe  GBfintdriEte dibie bHded 502Ammyithup itla@finotidnalptat r ol | er

(n %tS support both AGP protocol transactions as well as PCI protocol target and initiator transactions. Display 526 is any

electronic display upon which an image or text can be presented. A suitable display 526 includes a cathode ray tube
("CRT"), a liquid crystal display ("LCD"), etc.

It is noted that, while the AGP, PCI, and ISA or EISA buses have been used as examples in the above
description, any bus architectures may be substituted as desired. It is further noted that computer system 500 may be

40  amultiprocessing computer system including additional microprocessors.
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15 shown), either external fromor integrated with secondary bus bridge
516, may al so be included within conputer system 500 to provide

oper at i on@lo guppagt for a keyboard and nouse 522 and for wari@ss 158k al and
parall el ports, as desired. An external cache unit (not shown) may further
be coupl ed tI(hs @lﬂl.ﬁnﬂidﬁnoﬁ:z &ah&tpr@@mlﬁhsgibmmﬁ@ms @k ast@tionanehribuy Sigtlsi dgeseb02 1 N
gf, Pgrge%gblﬂ as r%‘a 1sC gsé':splgtee%l'c%lrt] onv&iys el\)élue mQ aﬁvthea ga oo utlaé ?orrllalﬁonn%x?lvers% a S]%llxa?g to bus

i nt egr dtageitedt o "buigsstitil dfiecBrs 2 \@me mpiﬁﬂvm@ rdack of3(partipudar gonditierp rz"gﬁlanﬂ malhbe h

appl i CakfiRA Ve Qgéré%h&n&o%ara@(gmmgo ARy, WhvE e TR RERER 8 Rdlcal oddvaiEl MBI |y
executes. A suit conprises DRAM (Dynam ¢ Randog1Access

Menor y ) ddigppglly, ﬁ?fE’P%Ya&‘B% 13?@%1 da%treﬁ ﬁ@bew difpatiRdin e AbgpAiG Y re FtsBY B°
PCl  dewiseded Tl 2mbér 2Bmaninh &, Ib1|1t|guﬁlfa]ﬂ}af1\iowes rﬁd‘dlfﬁng/tads Vatie yuch thatfitey ipphibalogidevi ces
such as, for t war k f [ el.er r udi o
car ds g afA B el ¥y gl £ 368 o8« o] 0 ARGRRE Pufldy B
Conput epvesdde @mrd |ﬂmve1rl¢ dEb) vahye i o1 whis vabapng @ﬂﬂ@pllftwwywémse@y ingjicaig tha the yaluq iSA
deVI ce uﬁx%ﬁu 'Sétuhé thé‘ssaﬁlfe@t;théllﬁvagj enVAlnb SdbSes thb m@e&o9@‘dld@ﬁaadph@dnaJna@ea\ﬂlnﬁoﬁsalumgh as

a card, and a varie ac cards suc s GPIB
or 1°r | ctpop gty ﬂlf Bpiealive Wadysefshet t b%va&? i V&hﬂla At sty F%mﬁfr%wzf&
cont r ol thetvale.r @hedl eneihody oddischréixg aﬁmdmaymw agweld di splay 526. G aphl CS

control [ er ‘Q % Ci[g?){l%dﬁmn%%&i gor gPIIe&:e de glg mq §nd%§:ﬁr%}z<%r L@SB'QCE[ E@xr b%tg&ﬂ? wn in

the art to re ree- ata structures _
ef f ect ibga|disclggeilf Whidp th@rﬂmbochmltSfdﬁsemhe%ﬁrqm e fHystyated gghe f@“&ﬁm’f‘d&?eﬂd’@ﬁ‘ﬁi’e@ it er 508

may t neﬁsﬁl%@m@dm &haa&ﬁﬁoeﬁnem are%&%ﬂmb%d Sohfdmb1Rted. NBdhod1d beela&rsfoeam@csﬁe d&'@ﬁ}'lgs
recel ve tar

ot 1 n PR Ry SO A BT LOPTAPHPCE T het ST

rapi d rtstintereig@ds tooovel all modlﬁcamm mmvaiem mrdnierfides faBmp witlgn thaspivit @tplecoae ofoies

gr aphi be configured to generate PCl protocol
transa tf%ﬁg&%ﬁh %éf%&ﬁwg%émIHL %é% interface of bus bridge 502 may thus

i nclude functionality to 35 support both AGP protocol transactions as well
as PC npotoell AmigeAsaigyi niti ator transactions. Display 526 is any

el ectronic display upon which an inage or text can be presented. A suitable
diéﬁlay 526 includes a cathode ray tube ("CRT"), a liquid crystal display
("LCD"), et clhisligventon pdtdedridlieplicablhiolmecrépngesé@?, PCl, and | SA or ElI SA buses
have been used as exanples in the above description, any bus architectures
may be substituted as desired. It is further noted that conputer system 500
may be 40 a nultiprocessing conputer systemincluding additional

m croprocessors. 20 WO 03/003218 PCT/ US02/ 12768 It is still further noted
that the present discussion may refer to the assertion of various signals.
As used herein, a signal is "asserted" if it conveys a value indicative of
a particular condition. Conversely, a signal is "deasserted" or "not
asserted” if it conveys a value indicative of a |ack of a particular
condition. A signal may be defined to be asserted when it conveys a

| ogi cal zero value or, conversely, when it conveys a |ogical one value. 5
Addi tionally, various values have been descri bed as being discarded in the
above discussion. A value may be discarded in a nunber of manners, but
general ly invol ves nodifying the value such that it is ignored by logic
circuitry which receives the value. For exanple, if the value conprises a
bit, the logic state of the value may be inverted to discard the value. If
the value is an n-bit value, one of the n-bit encodings nmay indicate that
the value is invalid. Setting the value to the invalid encodi ng causes the
value to be discarded. Additionally, an n-bit value may 10 include a valid
bit indicative, when set, that the n-bit value is valid. Resetting the
valid bit may conprise discarding the value. O her nethods of discarding a
val ue may be used as well. A system and nethod for storing predecode
information and victim zed instruction and/ or data bytes has
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been di scl osed. Wile the enbodi nents described herein and illustrated in
the figures have been discussed in considerable detail, other enbodi nents
are possi Bloeo3aneskisont enpl ated. It shoul d be understood thatCwis®2deamsd ngs 15
and detail ed description are not intended to limt the invention to the
parti cuWEATII® Ch8IMEBES:0sed, but on the contrary, the intention is to cover
all nodifications, equivalents, and alternatives falling wwthin the spirit
and scope of the present invention as defined by the appended clains.

| NDUSTRI" A TASPRIQCESAB| CPFFing20 This i nvention is industrially applicable to
M Cr oprOeR&®ed it (128 doniifdrdd 34 Q632 M&H&QM dedotfi8 cortipbdiny Pre@icMlehiddnhion; 1. A

m croprocess r ode fi red tor e|ve
i nsts(r)ucatnlH%f‘%ucgontcécgl 6}10011 %Iergjf} 1ece(%?restpagn e;]C;r%)e ect(&;l?je PR PRRAIGR: 5 an
i nstruction nxfalechtée (@ﬁmtlmpbsedldmewtthensptmed:dw@de unit and configur ed to

store tﬂgadysg,getuw%% éggﬁgg;égg)srecaggdatgbet es; PT edecode i nformation corresponding to
the instruction ad/ storé unit configured to receive data

byt es; dHstche @%)c?ﬁ%ﬁg(‘?‘@? f??&‘ﬁ? *}néﬁfPféHleti%“rY?&E?W@e LAYsEE Btehe data bytes
from t heledeDid t8heqB® coiffighred ta Rdeid ahest@é vidtitired Betierich DOPs foarthd @uﬁmdn dachea® el Ve
and, store V|ct|m I s.fromthe instru cache 10
vi C%Olsm zed da‘i ?gabygr Omﬁl da?acfa% S %er(e: ¥eh W\I\ﬂmo cacr:]let'ls I%t 1ioretce1veangsr%?{e :
configured tmriy e@mn%t@n anidresteayfieinfopyatiqntfy Heryforsd vatiriignd nahd:tlm lade ovbeden the level
information §QtackdiEcodli@feath Michb bl shRUrbSkdHGlbRbitbWE B8 stor ViR dahBykeVvel
two cache is configured to receive and store error correction code bits for
the stored victimzed data bytes. 2. The m croprocessor of claiml, further
i ncl udi g Tpamitiopto@SBedT athiOl) fusthd me]laﬁﬁgqjamg gdnegiicd afdAdhking ke i(4poycetfigired to: 15
gengerate for.t in 0 te ransferred to the | evel
t\/\o%(r:ac nerzﬂe théa anhtb%(tb{th Stmcuo? ?ﬁ%s tr?ns fre%% {hﬁﬁveqﬁwtcgﬁ%ta?d;n bytes transferred
fromt hféleqkehsteﬁﬂtxwg f@ﬁemﬁucgonWheﬁwf@ﬁéﬁﬁreé’e%@ﬁvmcbéI aim1, further
i ncluding error checking and correction |ogic (404) configured t o:
generatethe error correction code bits for the data yie apsferred to
the | evel PIBCERRITET YHE™ &I“QW“&CP%?FD%BJFF%‘EW%R & %‘E‘ e$ & the
d at a bygeesatet theansf @rreaion fodobits tfda ¢he ldavgites travsfegaiadibe levkl twbleacheriand opr ocessor  of
chec %%S&r’éo&eﬂ on%{)({e%gts fdptﬁg&&a% emgsfe(frgﬁ fr&ﬁﬁl!i 01 ltv%%'a&x (404) i's

|gure to use error correction code bits to correct at |east one

b|t errors in the data bytes transferred fromthe level tw cache. 25 5.

The m ¢4 ORhOGESHessOf of Glhitd IwllereiyiOs:RE me&agaddev@cu&nwsgl&@mlmcbﬁg\déd\% gigdhei Nt O
cache lines, wherei n me cache |ines. jncl u |rst rgglf‘e L? g and.a
second st 8?‘5@%“"8{}08? °RIFEP ETTCaHRAT °8%1‘8W€°’15 ?E‘B%‘fafl% g YOME BhE or
nore indicator bits indicative of whether: (a) instruction bytes are

st 0£5e d 1)I Thélﬁlcﬁﬁrgggsoxl df @l%mslh @vthe?ﬁ thusl%‘f%[ @9 @acﬁerlgawdé%%o cagﬂeQﬁlgsC%?euHﬁe c§ch§‘ﬁﬁé5

parity t are stored e cache |1 ne's second area, or (b) data bytes
are st or edicludp afisd steragerieea and afecord stqryes preag fvbﬂ%@eclbﬁa@a lingrygjcoufigiad ISR B P TReRe
c Odﬁ 3| t S idicRoritOh@ehtivdbf WREhE:A) hlﬁtrdchdﬁ%ytSs SELUGn it cRIRe' aﬁraaora&greﬁ .and\
met hod co r|s reC|V|n eperat.i n redec
"o or mat | SR DR B e i By e B AR i R P B SRGE B Sy
t he pr ededticddirst sidrage art indprrenyozecfignregde bmmoyed(nlﬁé caciB8ind sepud ttorrpg alaat | east a
por{j on of the instruction bytes and the predecode information with parity
information to a ]

6. A method comprising;

receiving instruction bytes;
generating predecode information for the instruction bytes;
storing the instruction bytes and the predecode information in a first memory (16);
35 outputting at least a portion of the instruction bytes and the predecode information with parity information to a
second memory (50) in response to the instruction bytes being overwritten in the first memory;
receiving data bytes;
storing the data bytes to a third memory (28); and
outputting at least a portion of the data bytes with corresponding error correction code information to the second

40 memory in response to the data bytes being overwritten in the third memory.
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second menory (50) in response to the instruction bytes being overwitten
inthe first nmenory; receiving data bytes; storing the data bytes to a
third nmenaoy3(@818 and outputting at |east a portion of tRCTESVIDWBes W th
correspondi ng error correction code information to the second 40 nmenory in
response to the data bytes being overwitten in the third nenory. 22 WO

03/ 0032 3’-8 '151,' o F%%Odd% 1;131766'§her62n th%@@onﬁ'ﬁ%rl\ﬁ?&ils Ql,tzld&il Lﬁf!) Egcﬁe 1111%@136%11{%@ H&ho%mg}d

nmenory is Into cache |ines herei n further conprises
Sstoring arfoPPRIFTSIIBY anpdicatprpiidmeagh caghetiiae in fhe gecpnd WW@WS@EEW%WW $vher ei n

t he i ndi cahdidati¥eiof whether thd lédectid BiS oHthe sMdLdoR@stiod dag: itk ed e6eddedint S or the error
corrgction code bits are stored therein. 5 8 The nethod of claim?7,

further conprising: storing an indicator bit for each logical block in the
second Berfihe ypethydnd plain?, fuliler panghiigmt or bit is indicative of whether

predec Og[ i Ia1t1 §1d19eftor @ﬁ fopéaclﬁa%&lﬂﬂ@cg{ mgse%?lﬁ 51@{%1’& %erghhé nﬁfc?coxs&tqg ﬁ&caﬁ@%i‘ ein. 10

9. The nethod of claim7 arther conp r|S|n$ conveying the at | east one
stored Pasther gredsrade bifjar eqechecking Al sonufivigis rotee Bt on of the instruction
bytes and the predecode information back to the processor, wherein the
processQr ..S_con ured. to use .t.he conveyed predecode information in lieu
of égnegafﬁhg %%&#%regeco LCRES ¥ vation i f the parity bit is correct. 15
10. A commpaying the ghlestang scagpriitg bingpd thegorresiopdigysivted prortiemad thy isuRG9n bytes amd for y

contr ol #@&ec&d@ 190 &Rk LR tePrdcfifor) rmfel@m%éﬁo@ezaopg BREYiredo H@eQﬂeQB{v%@ﬁé&Eon 10)

as recited in any of clainms 1-5 coupled to the nenory control
ormation in lieu of generating new predecode mfonna’aon if the parity bit 1s correct.

15 10. A computer system comprising:
a main systerm memory (420);
a memory controller (410) coupled to the main system memory;

a microprocessor {(10) as recited in any of claims 1-5 coupled to the memory controller.
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