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One method for determining the boundaries of instructions involves generating and storing one or more
predecode bits for each instruction byte as it is read from main memory and stored into the instruction cache. The

predecode bits provide iuformation about the instruction byte they arc associated with. For example, an asserted
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DISCLOSURE OF INVENTION :

The problems noted above may at least in part be solved by a system and method for storing victimized

40 instruction predecode information as described herein. In one embodiiment, a microprocessor configured fo store

2



DI SCLOSURE OF | NVENTI ON The probl ens noted above may at |east in part be
sol ved by a system and nethod for storing victimzed 40 instruction
predecode informati on as descri bed herein. In one enbodinent, a
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- S bytes stored in the level two cache. The parity.generation and checking logic may also
be configured to check the parity bits for the instruction bytes read from the level two
cache. In some embodiments the instruction cache may also be configured to store the
parity information, thus allowing parity checking for the instruction bytes in both the
25 instruction cache and the level two cache.

Similarly, the microprocessor may also include error checking and correction
logic configured to generate error checking and correction code bits for the data bytes
stored in the level two cache. The error checking and cormrection logic may be
configured to check the ECC bits for the data bytes read from the level two cache. In

30 some embodiments, the error checking and correction logic may be configured to

correct at least one bit errors in the data bytes read from the data cache but level two




In sonme enbodi nents, the |l evel two cache nmay be divided into cache |ines
(e.g., logical rows and/or columms), wherein each cache line is configured
to store victimzed data or victimzed instruction bytes. An indicator bit
(also referred to as a 5 "data type" bit) may be used in each cache line of
the | evel two cache to indicate whether (a) victimzed instruction bytes,
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byt es and tﬁ@#P'corresponding ECC bits, parity bits, predecode 10 bits, and
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victimized data bytes. The cache may be configured to provide the victimized data
bytes and comresponding ECC bits to the processor in response to the processor
requesting the victimized data bytes. Similarly, the cache may be configured to
provide the stored victimized instruction bytes and corresponding parity and
25 predecode information to the processor in response to the processor requesting the
victimized instruction bytes. Advantageously, the processor may use the predecode
information frem the instruction cache in lieu of regenerating new predecode
information for the instruction bytes. In the event of a write to the instruction bytes
{e.g., self-modifying code), the
30




corresponding ECC i nformation. A nmethod for storing victimzed predecode
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Figs. 7A-B are diagrams illustrating different embodiments of a system for storing victimized predecode
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Figs. 8A-B are flowcharts illustrating different embodiments of a method for storing victimized predec.ode
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 wtilizing the microprocessor of Fig. 3.

‘While the invention is susceptible fo various modifications and alternative forms, specific embodiments

thereof are shown by way of example in the drawings and will herein be described in detail. J should be

40 undetstood, however, that the drawings and detailed description thereto are not intended to Jimit the invention to the
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regi sters. gherefore at varjous poi nts during execution of a particular
program ré Plerngslsroieet s genasrustion & isshiemred fhatrerrde0mifeni30 hes awviviols Ieamhai n t he
s pec ull@ttionedsyip@ eGutapt aas em;ssraﬁd infhe Y BB B buffé 7 %%%%‘{‘é}]tﬂeg decode

ohpya ned t hat reorder as a
p%?avr gtﬁslegﬁgglgﬁe%ﬁv%%m% ) e‘th[er : eva fe’a“tr&waﬂrrae@eét@rﬁq&sea)aarsgfarrrheom and

i n t heecfthy awigngddecativg ity rraluerleemﬁlmt brtm pogrceB3R thedinibnhal Snit ﬂaathh&v&@;any executs”

COr I e8P pRbRGnHBZEK. Bk R bieddd recently
asSi gne? @R bipdd R0, ﬁ&aﬁ&ﬂ%ﬂewclﬁ fof ggvenrte?ls asg opcrﬁzéchvgfgg,étl on if

t he v?ﬂ’%“ ‘1‘1‘5@-’ *?’%SF Pﬁ%lf“"dﬁﬁ%?eﬁe%%%%’éﬁ T fhareﬁqwmtrréhép Ifrhere istol dtcatin | |
event wairteyl fexeauited regtsiaein posvi IO 32, M va kCH (R duécﬁy i‘nﬁ‘r%gﬁ%r aLtbf ﬁfthe éerri%@s a

| gcat st er erand val ue (or rder
b%fcf eér&?sé)ggg?i%g\?noﬁ i e% %eo e?ale%‘gi er pﬁoﬁ}dfcg‘ er“’é’(“l’ré?a“?"r%rﬂ“gr‘ Foéﬁ’ﬁt?re‘ﬁ?tst er

file Z0. If there is no Iocatlon reserved for a required register in

reorder bufifes pulal diffostalleolde: 5,00 ibliRRL ¥ oLk MBI Bholdch§ 30 1
the o

(R%d@‘@gstmchons as aunit. This configuration will be referred to herein as "lne-oriented", By mampulaﬁng
several instructions together, the hardware employed within reorder buffer 32 may be simplified. For example, a

40 line-oriented reorder buffer included in the present embodiment allocates storage sufficient for instruction

7



35 corresponds to a nenory | ocation, the operand value is provided to the
reservation station through |oad/store unit 26. In one particular

enbodi ment WQ é¥dz8 buffer 32 is configured to store and m%ﬂ%ﬁzﬁ
concurrently decoded instructions as a unit. This configurati 18 be

r ef er r edufpenatieareitaipinggo thide iretnetiore Whaehes onByr HEHIHbEh] Dis %&‘é@@ﬂ# ctio

i nst r uctalighSntQOa tgg,rcmﬁta%]’eam;b%war&t&npl 0 .edl Wi thin re(_)lP er. Buf Feros2 may
be sinplified. For exanple, a 40 I he- CPEEhRtee s ddreentioersomer tuffot, debelieitn
the preSEAY Bt Hetctors sstalelispatior dgempurivilg et nifrbi of 1SS falds AR reqdired 0
03/ 0032 1B IPGE/ hdS@20 268t of 26, Wb h8G, 49 JaEe€ L NSt ructians
V\hengvegnS@ggon%s or e toire truCt%ons a?é‘l’hgﬁ{é{)%%g g o g?ﬂoéeﬁﬁw%%f%ﬁexegfeﬂdkﬁmm
unit 18. ﬁéocon Fact T4 WA ekt e 3tirneeyslys Thystorpae is shemfrde b alloedion 1 another
convent Fifeonoetisldcodsd irb@rctons deERIBEHER tihe abB@Roflch@rolid fi,fcm%f: eﬂg@?&é}é&“ ons
act ual | jasielic : r.atively | arger nunber o ogic gates may be
required t%&gsltr?%g%tbéé?%gﬂgégﬁ%g %lcelséﬂ‘iﬁzﬁ OY5F Se¥q cengeTen deddmstuctifnst he
concur r BREFPIRE g drisefifying paistleuimgudiosmaysbe aivideTinto teeRisi N5k ol Gkl glﬁnsgtqasglfj I'ts
are st oTiediné g QediBeH B8l or b i.aul.t aneousl y... The storage is then free
for,al | ocation vﬁgchanot her seteﬁt&‘d’é%}gart?é%%%%ﬁ?Im;?%g’@%gﬂ%a&miﬂﬁ%‘?ﬁ“ﬂfé?‘% #ddbe offset
Addi ti onal Ty rRE™ Bt indbsetcerestondsitcthe parisulet inyrueion| 10y RekdRF storing

i nst r ucastmetion wsutie thtraregistd ERBOSR] BBy GORhESbnd FbGod i | Zzed.oyer several
concur rﬁ@u%mq%q@gﬁgrm?esﬂtt&gc& irgnds.faé r sgr d.erggtgﬁgéf%re F%E%ség‘*ﬁ?ﬂgf g‘f’ ng a
particular instruction nay D& divided fHegationgay besmaloyedan Yaripne exptagivemeioran
of f set "EEgProcesprelOl j ne tag i dentifies the set of concurrently decoded

i NStructi onsAsinBed ebetich Gest PRioR N .ruction, and the offset 10 tag
| degti (68, i Rl nStryct OB Rl B i Rl Gl BSETIS Te Geeidbyshe ¢ cul ar

¢ rlxeg%o,nle% ogalunif 24, An instayction fsysgjected ﬁgpxemﬂoh & (iy tesapkhsis biiteQnshr@@bSilaGd

instruc
file 3bccampvided @idiy) thehpeant hos PARE LAY PSR B sk Sodb i d t s "retiring"
the i RS&rbded 889224 Fod g Lt heer. not eIcJI tlhat .any crtlg%r e"%%ﬁm@netrge same
configuration may De erpl ouehies Bioyia fie ecmimprosram peroft is iedbophavessor  10.
As not EFTHEEMis @pcutef By eewAthe Snctiotbiitos 2 RsBopihet ihotdbAs bds@B Sirebiith z!mvz.rt he
I NSt r uckdrewien BtibnsQX ALl OChildY &Gt da I ondi n unctional unit 24. An

i n%ru@l.j; 8%36 sel ect ed f(;trhl\éeigctut i I(t)%(al{ef g%n}e%f rgsu%ﬁgi?séeﬁ&%“ﬁi‘ﬁ“?%@rbwﬂ 32

i nStruct] on Have BEaN “Hrsd tofs dresulk foavapding))- dnénstopstommade bievied fuQixeci@in aheen
provi dessed gﬁ\f’j?nggm RWMWW?I@IC Wele Eliaﬂhé@é%cﬁé&‘ﬁsunriseﬁx%r‘é?dé &{gsrérv?st{t)%t  on
22A- 226110007 WGl B%6 i t instruction in program order. is
noted that when an_ i rﬁlg{;r?ﬁ%ttt? ‘g"f]ft‘“l“’g"“é&%%‘i”éahwseone of the functional units
24, the restiicpe @rofimens crdhdenctienelivoits 24 Cpasaflredid Rebrinttdr Aetic BSAIYAL ON
st at i ogiti@2md hbtracBsrSashriltal Hhs Bhted 13 the same tinme the result is
passed L, gﬁ;&%ﬁ n%?s%%u%ﬁr buf fer Ep %EOa“(;pt% Héﬂg’tag%ﬁrﬁ?cqﬁ%erﬁhgmchﬁﬁﬁtﬁﬁ@atf‘eferred
to as "res OFRET ARGy alsods erpioied atemmodsinfloping peihtmptsins Dhic RURGWbihON
and  paSBBtPeropereied A comrEd, tviving SlthroRA S SRV LG4 Gl AGK FNE) Soudbat

as s oC ivath edrde At kScobB i WA Reservat i o stations 22 route the
f or war ded result .t ? to%g e%ﬁ%%’?%ﬁ@?’ %ﬁfntmaﬂ?r}?“ﬁu?“ﬁ]i‘%‘m@&é‘@ﬂq ufigared e mirédi nent |
each fUREE FBRAIOm i Pd ans siereanqmenypmftionwedumedbypedioremi 26, eger arit hneti c
oper at i ons Eadh of & Ginttiond) n A4 SikHYrdvRES ihBati @S e iRbdy gBS Shift s, ot ates

| agi CakmRRSL ﬁ’ttfleqa@ﬁwlﬁnaqcu%ﬁ anclébq;éggl_f’% T ons, f%%lgf ﬂ%c? eé‘gmf’ ﬁ%f’”d&“’?g%ﬁm?%at i ng
point _unit (not shown). nmay ai'so f“rﬁ‘l‘z (e vegneeed rrodaraicideat 14ipstpeoi nt
oper aifFgyidons shgafenica e nispdicted brandinthdt havaynibel pesabed pﬁ&s&g%@ﬁfﬁ@%ﬁéﬁ%ﬁs@
recei ¥eft of islequited in@Rstohy R i and subsequent |y ‘communi cating
with rearder buffer th32_ot.o conpl et }é&t‘ﬂ#%’ég.%‘ns ’&%‘P‘f‘%ﬁ%m ?jidf(aﬂné‘ﬁhﬁrwqws,
functional Uni 1 2 hEpBkrress eeperce dhisiocpw pitep thnmispddiedkagenehaloh 88 f O

| oad disverdest rledinethwe yhidpedraipk@RtveRekdsdRE wh ; it .26. FEach of
the funedwe@ak, units 24 al so provi dees i nf oren}é?r%lgﬂgérg%ggo clvsgég}e‘fnﬁé%%gecuti on
of conditional branch 30 instructions to the branch prediction unit 14. If
a branch pFediserrthd ekndimebmieitare shi anakiepiae 12t A0 viteldbehl shes

and to Joad/store unit 26 if the contents of a memory location are changed. If the result is to be stored in a register
?

reorder buffer 32 stores the result in the location reserved for the value of the register when the instruction was

decoded. A plurality of result buses 38 are included for forwarding of results from functional units 24 and



instructions sulisequent io the mspredicted branch that have entered the

i nstruction processing pipelineand causes a fetch of the required

i nstructi oW® /8318 nstructi on cache 16 or main nenory. It pgrigheththat in

such situations, results of instructions in the original program sequence

whi ch odead(ptorg fpitd6. Result brisesi38 eaivest teckedult aamerred, mortel! wobd redndealdier 16} iS@afyBg e

i ncl udi pgrdchasRmW.Glgwer e specul atively executed and tenporarily stored in
| oad/ store uEit 6 and 35 reorder buffer 32. Results produced by functional
units 24 ar e QURIOTEt 2GRS e beygeen funcgioneluitsr end dyta aske 385 @ik ng

updat edsmbodinging ad/s@eclinf RO @otifiréd & alldad/bthie bERMa @R SphOforske IRIREMor A 21 ON

are cha . . I It ;s to b tqr in_ag.register, reorder buffer
32 sﬁgor ‘ré‘:g?eﬁ%}o%leaéﬁef? P?%&Jmlgtklfgdﬁ GERTT o ef‘gfg&{?é’a ’d?s’rg‘}’i‘%“ et vt 1% v ydhi st er
when t h®ad/siare pide hasmoopeler thaiwudinpdohd ofstqpt requadt infoymaibn. riesd/tdre Wit 96 Hso3Bri@me
i ncl udegkplrabnch e §irtea REn i | M.L8.28 and
03/003218 PCIJI'IQ? DS0aFe ST ag e oy ?ﬁ‘%‘ﬁééaunif’?‘**'%‘%?thf%%%‘f#"%’%ﬁ%% “’fﬁs“f?&lﬁ“\‘/‘}é\g the
resul t GEHEIASEYntaRed. \(IngmoseopeRonisragder ofrlafbetiveen sisroprdenstor 18nd the tohie
I NSt r uChénmmy BdyNgn. M@ PehatidaOREY 1SRk Quibd¥hd in&@ctilaﬁ %&ﬂﬁﬁze@n% dg&ﬁxﬂrs{oﬁﬁﬁ

n one enbodi ment,

bet yee ional .uni ts_24 and data, cache 28. _

el oot b pD Sk Bula oot it R braterishosi S oY nardyt ogsinghe
st or age*dddigpally.dend/stbrymmiti2ft reeydnsbide Hsperthliregisis: sionfabmmRdciaDigifi@f sufteda the dgmbdads or
stores. ol BBerPUbfsteRerdis & BE Ladrds ¥ ' i nt, upit. 18 waits until

| oad/ strgérmg&uni t e2r6éér?aas "Foom For ihe pé&ﬁglﬁn%g?%gg%%gtm&xgé Feguese™ - -

i nf or Mt PEH™ Y 0ad/ store unit 26 al so perfornms dependency checking for | oad
menory oper dhiogtabatifdnt) $oad/REH6HITY iSdofpBred B PR oY Qﬁkﬁﬁcﬁ{o%&aﬁoﬂs SoakERy ! hat
datlgl @&g&% o iérgﬁor{sainglt ai Qx%d' (ﬁ‘érrermrgdo er at ibon is. a transfer of data

bet Ween m Cr Opf 0CesSor Y PR RPTREFTR OISRy Pe el elstorein R predisisf at i ons
may be Vel the srefliptedopay drindorrect. theclath pafor whbeslvrertenbiy opsatiaiis ebedqenty Bi@idedihi n 10
MeNOr Y predfciedRYy Bt e H@xﬁ&l‘b Bpe&fﬁm?i_s i)é?ﬂuq:‘e% E?glll;et%lml(r)e@na aﬁr};ﬁlta.{)o%r Iogiglezﬁ,aé%rsees t he

data transfer, but ng other operation. _ oad/ store unit 26 may
i ncl ud&® FeSREEPRYrEy Ty Srerirtigeereted dpacralacedigp & stere Jufy elnesithe ey of
segenthe cidglisipeorso ﬁﬂﬁbdﬂ‘é.l”ﬂgfé:e ERGIB Y ScduRd Akl 1ateﬁ¢§c&@e&ﬂ9{o%|§a§chtxﬁi@&&t&5i on
meeghani . x86. ni.cr.oprocessor rchitecture.. I n one,

o ooy BEebhal By s L RRLRE REE0R 4o PRn ah ol i g mey
oper at PottaligpddLrcHenaaY guountphspSiubties enmntvmyincbding ad spenistivayecliien.per f or med i n

program or defata b 287/ hifHRp&R Sk ﬁéﬂoﬁﬁ:’r&ﬁé&t@ Eeﬁ]go . § Qorl b, b%ﬁlgga!ngeﬁeqbetw@e}{ 't
t he pre the stor nmenory

d%{(ited_ y incorrect, the data priof to , .

oper at 1°6%°'1"§ “%%%%chgﬁéﬁ"t“f Ve’?°é%sf%‘iyﬁﬂnt16°‘teﬁ@€°dﬁ‘?€%‘d@a@tcéfée Tetyps apsprcithef sigrngup
menor ytosprakilobyies o&dapen énmﬁghe\ehlytsa?aﬁsbﬁatﬁ@stﬁ@n&é. | SiviYar o htr@ e daiale 1§ ahodiment

St gy es iRy, AL : , : ecul ativel y execute

st g es are ppl)dlggce %%%%%%e%ﬂ%ﬁ Aerérf?oggﬁato%%% C%h%% TR R Bt edl"f‘lae"‘""c‘,eéycﬁe li ne
pri or PECEGRERpRFIRIEIaiqus iy et presiptiveanddiesterepnedebnfiguotionsi s | at er di scar ded
due to branmonimpasnedibbdgnt A0k @YER A kifloyidk BE xEARNErbd-A6 JB¥.E " est or ed

to the stored,in the, buffer, It i oted that |oad/store unit 26 may
be con |g%1f}ré§(§ac%’%{6§médr 5 rcﬁ%tﬁg%{l)ar%rlﬂ?ﬁrﬁtad%?sseép@telﬁ‘ﬁf? ssgsdegt frovmthe pielspraifiey no
specul thaiestrestieeandithgivase Bskass spenifivd bPBe fepmat fitighofSipedaddratandEomiyhpEaYi ded
t O30t € NARRATdobosTha bRioRal Be BBINE f)%%%%%{d%%#&%%&é@ﬁgamLiﬁgngé%Sr.ﬁfhe Al 26 and

~ the main_ nenory subsystem_ 1n one" ata cac as a capacity
of st (ﬂbﬁﬁ%}a Sl%lt‘f’?)’sélie EEH Trirpeitspoien eftheat addiess transladingisehavieny Sisnoteishabaei at i ve

St r uctlinea addisset] baalie stoges litkgt adthedsita@f) £ REFTQhyEBal tagAbdt slﬁ@ﬁiﬁy%@er%ﬁoy@@%r ﬁﬁ!ﬂhéDY a

way predicti | I nder st ood .t hat. data .cache 28 nmy be

ot EriEEl Al BT e B IRSR h Blhab i  G PRI A PPt sty

set - agagy e lieeardp phyeiral addeessimpitdide.conf i gurations. In one particul ar

errbodi ni ent O m croprocessor 10 enpl oyi ng the x86 m croprocessor
archi tPe '

rgf}at'éllglgfedecode Unit and Instruction Cache Configuration

As previously noted, many memory devices designed for use as external caches for MicIoprocessors, €.g.,
Intel's 82491/82492 cache SRAMS, may be configured to store parity information. n one embodiment, one parity
bit may be stored for every eight data bits. Assuming even parity is desired, a data byte of 01101011, would have

40 an asserted parity bit so that the total mumber of asserted bits is even. The parity bit may be generated by the
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instruction cache 16 and data cache 28 are linearly addressed. The |i near
address is forned fromthe offset specified by the instruction and the
base addre¥¥ &§8&1fi ed by the segnment portion of the x86 adsE@§8)2/1276s
transl atioon nmechani sm 30 Linear addresses may optionally be trans(a ed to
physi cal ™ &aRIPEESEEd fher sterectip 18 prtgnabcadierislongreiinte/data B, Whed @RmitrBhrodddd$la8ke

t r ans| atde@badk SromRGhdht, 8l rhdy ¥ aLNA ' f the x86 address

transl ation ;mechani sm | t&wlys not ed t%l%?iggééqaﬁ%% I%t%d?@g%gé’amﬁg‘l’?ﬁ%pt%@%%%
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&4 tra

i near to physi cal ess ation. 35 Prefetch/Predecode Unit and

I nstruction éé‘é‘ﬁé‘g@@lﬁfsvﬁgﬂ%altch wryeASs {ypieily aupsdrypaniy bRICCraRY id%ﬁiﬁ@ﬁ:)ﬁ-&ﬁy%y%@[ﬁ
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ed Dbi |
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parity bit h%&y X‘Bg 'L‘é"e‘ﬁg a‘? ég‘@%ﬁ?* lpslating deigils 98omo ergboiigrepefieden et G278 8nd

m cr oprdt@sive Fackhntp it herm. st thisenibddiment) redxdde bilall ICRGING 1B QRE stk ButiiSrndat a
byte. Waans3 RRcH¥ise LIS § B39 ted: 3 ...data back fromthe cache, 1t may
count the asserted data aﬁﬁ?ﬁﬁ?&ggﬁ%{dmﬁm{’?{ LT TR g s pame slisess not
mat ch tHEPEEFEEL%er PRy sliton Sat incqypled teyrbe £.g.00n dvasph@ced b @G d8Rrbi€dlose

m cr oprom@sgparessmr0.t R SBRRY QARG R eces .S} the occurrence of
a neNoLY.Lnrar ?sﬁlﬂﬁﬂpo?rt%t [ né Q?%)St em O ehce_l‘ ngrr%l%g Sﬁ‘ggl]\s?l’ %ggogﬁlfsldgﬁp’é& ions
may al | ocate aaditional > 5 g P feHRegt IGashy Sty resiie e the saom SHBEE) .
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becausgacgf 6tr11§ Jelati vely oa}h]%ﬁ% a?gz?%‘?ﬁf%?r"%"‘ﬁ%?f’ratw’éﬁ%‘?hmééft‘fﬂl"{“i:ﬂqucﬁpﬁ
these &§78% Ei 1‘%@%&&1 tarhaRanaEee Ysizeferred ip @5 en/lskternaloacip blvese TR YxRa1sEs T Or
st or i nppiqupegtessede i nformati on. This may advantageously inprove performance
W bdout requl.ri tensive hardware changes at the systemlevel. 10 :
Tur ni ng now‘l”i’%i&f%%?"@ﬁ’,%? dragraRe H“{“Blg’fefsa‘r‘%ﬁa tFpspeiyesiiys, oney effrtrdbe it of

pr edecB¥fER e thd mayrhable drimreva O irammbaehe i addiess RAEhol dhokiflbiwabodi ment
br edecattmpttdistor 1ukisachO8ID eIl QuRahAGNS, BR A AUS dnterface logic 52
Cache 50 conpri ses ?al ow | at IgnchH?) ﬁ?%gflgal\\f\hﬂ%feﬁo YPaes R deTEds it her
SH e B "X W aseche oh e eample. ifrgcromsecerer 18 epdavaltiao sichd SOQR phfRillyi S

on the sa r
coupl edospemniyto o agother ol iife dBLLERILBHGRMEr SfipulFhnstdFP Rer éﬁggé"tﬂh Gl9se

to
( TOCEES
m B 0PfpQee &SR 5018y b c ise static random access Menor | 68
(SRAMB) , synchrondus %de{?ng‘éhn%rai %bébé‘SWf?ﬁ?fFio%S%-SDRANB), or other types of

| ow | at ency"TRERwF gk 12 Baetienso rayveistiation diretsho Bafdetdhbd H&OMaR prediction
M Cr opnid CeER@bnvENLOR toSRBAFBRLuShd, bRl - nbodi s,._cache 50 nmy be
refer rsggnu%ﬁ ’%5%1“@?" lbe\?el two" cache geé%‘%elr}%gzc%aulglsn e?%&ggéomf" Pysade Stische
to the Crl onal " untt S R AP J5rueesd edresgs predemine eitedoflistradtiothyes
i nst r §ek-i @A cackelih of Bytas) die davgedaphaecd® unCas RS S, PR YuraSoREs T £ 168 qﬁt 0

; 5

a30 an he@¥duekca als y 4] xter to the mcroprocessor.
Bus i ntee%qgace 1 qgi.c gzes %ggﬂ\/@%:{%ﬁip‘ﬁhéne&ﬁgﬁwf’ f’%?%?e“ra%h,e Shisperdipacd tp reliirse @ ver s,

dri vefgue® 1:51?:&;& "Pi@?ffwtb@n@? mesuesy subgystar f Qroetht pgicttedibaticidR R RabReRN -
i mpr ovemttirenain BB sSlyi, Ay #otvey RIS ESStion &ML GONt rol signal s between
M Cr OR§0589 308 bekihraRd Ch\%ége 50. In some embodi MERts, no bus interface | ogi c

ca :
52 nay be hecessary be n mcroprocessor 10 and | evel two cache 50. For
exanpl e, i Vhe Bedsprde peibiS aereitd tha ndjudsed Bbbig a1 CenttBles Pk Qe RBYiSto bt ibY for
35 f:ach ms:trucnon byte. In the embodiment illustrated in the figure, predecode unit 12 generates one start bt for each
instruction byte. Assuming predecode wnit 12 receives 32 bytes (e.g.,

one cache line) in response to outputting a
requested address, predecode unit 12 may be coufigured to generate one start bit for each instruction byte for a total

of 32 start bits. Once generated, the start bits are conveyed to instruction cache 16, where they are stored together
with their associated instruction bytes. Instruction cache 16 may be locally organized into a plurality of cache line

40  siorage iocaﬁons. 64 and a plurality of predecode information storage locations 62, wherein one predecode
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cl ose enough to one another and the drive capability of their output
transistors is high enough, then m croprocessor 25 10 and cache 50 may be
coupl ed t OVe&¥RBIther wi thout bus interface logic 52. Predgepgsgyd@asc 12 is
configured to receive instruction addresses to be prefetched from branch
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i nstruction gg%gﬁfcorrespondl ng to the requested address, a predeterm ned
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r g to the,
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50 41 Bubho g pvested ot et o oo TR BRRT ARG, St AU

: nstryction s are not stored wthi evel two
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of 32 stsar t bits. Chcengg%ag?g%e ,sgﬁtmhﬂ(’gJfb g art” ?"fcg’glé?sg‘m&%“ﬁ’\’/"évgff FVgrvitten m
i nst r u@PFEACADR LS ey 2lspibe papuf leirheaiOdorstomeedong wifl thapredecods bils, THiwiontassac at ed
i NSt r uatighote by ousliNSi YEEIIBRNE FGEGrLE LB Yo he . iG&dpinto a
pl ysal ity Qf g cagheld ne, 40 st%lr? e I%%%?i ong szpgﬁ%%gaf%ra |ctl77§3 g{?r
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and t%g %W@@ba‘ﬂdf%améaw@b%mg esopeppusting fnstneticn byds aatipredebadsinforaiibofe.cache
16, caehbubiotbanegnbidy uepeat:So st ooitifodh SlROALS Ditballulis PaldLY bit

st Ora%tiqu%§tférﬁ£}§m§05 associated with the corresponding addréss.”Th some
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det er fangtiendl finita 244-Cpe i dusger afehallion Wil 1 overwite instruction bytes stored
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In another embodiment, a control unit 80 may monitor cache 50 and store an particular invalidation
sequence of predecode bits into parity/BCC storage locations 60 that correspond to an jnstraction storage location

40 58 that is being replaced with new instruction bytes from main memory. This effectively "initializes" the predecode

1



20 nodified instruction bytes may | ater be witten to cache 50 when the
cache line storage |ocation storing the nodified instruction bytes is
overw itteWO /00348 ructi on cache 16. After the predecode irﬁ@f,gﬁézhg%s(and
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pr edec SHE BT FETh TEVEon tasks ‘o aapnbe Dofimsd milsnstgetion garagededationt 62 fuand
al i gnedtcodripfrmai@y/sthegotetinrics SERD refocod fnfRBABS 885K ocakd c&%%&n%5 o ong
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| evel idcwvoncashes she biBrRBoRRR fd g udifh %ﬁé@ﬁkaheng@gniggy bits for addresses
i iIts, however, néed not be stored and

conveyed and received. Thes arity bits C
may be di sc?‘grs%’gamaﬂﬁ r eb"ﬁ%ﬁg%‘&%rség%%? B Hripesips fytesapingtarticanathh & Fenbodi nent ,
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. . . ; 019¥1f1'n
psedeg, indedlevelntivh cakide ARG 4 ed | nsgtryction,cache 16. 'For exanple, end
bits which identify whether t ﬁ}e??acgcsfsé b@f’%#‘@ﬁevf”ng‘?t?eﬁ’@ﬁ‘i" Dfiche 50 will not have

predecode data for codé segment 72. Thus, the predetermined invalidation constant (in this case, 00000000...) is

stored in location 90. When predecode unit 12 Ieceivqs the instruction bytes, it will detect the invalidation constant

and proceed to calculate predecode information for code segment 72, This predecode information is then stored in
storage location 80 within instruction cache 16,
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r equestied tagat radifduathe hiin NaforPRBHsterh @RPAGEFhal k) | WRI MG GAGN and

bef Orerécg‘v&%%ﬁﬂﬁ%méﬁﬂo;éﬁﬂ irﬁﬁfsg\s/& @t%%?i:acrlle)SO, &&tq%d“%h%éi | ns??nljjb%fsi%en
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| ocat i 6185 Y4951 58h ébs previrety towd, itndivlididnomsea efterviR. initidis e pleddc@iclsSrage

i | Baist roaktd withn lehetblcgus so, miiy Gndi g nee, of hit be
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used as_an, i | i dation.constant, in sone e na ous
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| nacal | dlaniaiion onaaaio GANRL L Ok FRASIIRY. ALY ANLAGSRYS, Dagause |
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Note that the steps in the figure are portrayed in a serial manuer for explanatory purposes only, Other

embodiments are possible and contemplated. A number of the steps above may be combined or performed in
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12 equal the predeterm ned invalidation constant. If this occurs, the
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instruction bytes read from the main memery subsystem may not be stored to the level two cache at this point in the
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40 correction unit may attempt to comect the error, If the error i uncorrectable, then an error may be signaled (step
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Example Computer System
Turning now to Fig. 10, 2 block diagram of one embodiment of a computer system 500 utitizing

40 microprocessor 10 is shown. In the depicted system, a main memory 504 is coupled to bug bridge 502 (which may
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support both AGP protocol fransactions as well as PCI protocol target and initiator transactions. Display 526 is any
electronic display upon which an image or fext 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 cornputer system 500 may be

40 armoultiprocessing computer system including additional microprocessors.
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pl ur al i’F¥lib Sepigy thefeakicdete HlRidebARE cane teoupd 8t diRaBis AbLEEIS, D02 LiNough a
PCTigbusnenlida vﬁd%@ﬁ%%&ﬁh%t tlﬂgt gg%it’trga’]h%is vaHd.-f ﬂége&}gxeéleb%g fovided to
accommmgdat e an electrical inferface to one or FeH

t hr ougH™aA ) ‘Yr preiRods gEdisording pyade gy broesdgowell0 i s coupl ed to bus bridge 502

LTt ok P S YNBSS LIL LGS SEVBT) .,
. NAi y “aphi I , Vi

attache %?‘_t%%a%é?‘ %&"’%ﬁ?"%@ﬁ d%fﬁ*&%"?“éft PoHvstated wélsifpwes tredmndiresed int he

devi cesonsidrirdedend, ditr buimdinen agessil2nd dusmlikd geh&@euaRitbbd thf g lbgind:ar get

of 15he 0RELEALd RRrikiBn : i, Cill - ; i r. in the case of PCl bus 514,
that the.target iéﬁﬁo%elg%[ngﬁgésdlug%%e ‘%ﬁ}sﬁ"g?‘i tgeg‘dérqggﬁ' f%’ﬂ?‘%” St BT BN to
the t a?lé &eéﬂgndévi"&"é? alprdifigptiopy uistionts  d gistretivas faljing withirsthesbigand ogpemat i on,
from t peseptrimteativo bs deSed b ke tdpendsaige devi ce or bus to the protocol used by
the target device or bus. In addition to providing an interface to an

| SA/ El SA bus for PCl bus 514, secondary bus bridge 516 may further

i ncor pBM{STRIAHAPPRICGABIEITCt i onal ity, as desired. For exanple, in one
enmbodi nent, secondary bus bridge 516 includes a master PCl arbiter (not
shown) for 3ﬁbjtrath owner shi p. of PCl bus 514. An input/output controller
(not 15 showd) ™ BiPHerskelerpikabletomicisprosepgr at ed with secondary bus
bridge 516, may al so be included within conputer system 500 to provide
operational support for a keyboard and nouse 522 and for various serial and
parall el ports, as desired. An external cache unit (not shown) may further
be coupled to CPU bus 524 between m croprocessor 10 and bus bridge 502 in
ot her enbodi nents. Alternatively, the external cache may be coupled to bus
bri dge -502 and cache control logic for the external cache may be
integrated into bus bridge 502. 20 Main nenory 504 is a nmenory in which
application prograns are stored and fromwhich m croprocessor 10 primarily
executes. A suitable main nenory 504 conprises DRAM (Dynam ¢ Random Access
Menory), and preferably a plurality of banks of SDRAM ( Synchronous DRAM) .
PCl devices 512A-512B are illustrative of a variety of peripheral devices
such as, for exanple, network interface cards, video accelerators, audio
cards, hard or floppy disk drives or. drive controllers, SCSI (Small 25
Comput er Systens Interface) adapters and tel ephony cards. Simlarly, |SA
device 518 is illustrative of various types of peripheral devices, such as
a nodem a sound card, and a variety of data acquisition cards such as GPM
or
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field bus interface cards. Gaphics controller 508 is provided to control
the rendering of text and i mages on a display 526. G aphics controller 508
may enbody a typical graphics accelerator generally known in the art to
render three-dinensional 30 data structures which can be effectively
shifted into and frommain nmenory 504. G aphics controller 508 may
therefore be a master of AGP bus 510 in that it can request and receive
access to a target interface within bus bridge 502 to thereby obtain
access to navhatieelpimedssa. A dedi cated graphics bus acconmodates rapid
retrieval of data frommain nenory 504. For certain operations, graphics
controller 508 may further be configured to generate PClI protocol
transactiong, on Aﬁﬁi@gﬁoéésgorc%rﬁg%i nterface of bus bridge 502 may thus
i nclude functionality to 35 support both AGP protocol transactions as well
as PCl protocol @axefgcodminiianfightedrio recaivsanstruction bybbsspidayen&a® i s any

el ectrani c display.upon which an inage or text can be presented. A suitable
di spl a§n526%%gﬁpﬁﬁggggreéiﬁ?%%d'é%r‘%tl?‘gbe ("CRT"), a liquid crystal display

("LCD"), etc. It ah$ns@b@sh ddbRd co .dbt% th&fr é“é@gdeﬁg‘im fignifedQb stoledfe DUSES
have been used as exanples in the above gescrl ption, an)g us architectures
may be substistryetian biesthadithepkededode snfbrmatherconedpeddinp as thednptiction byted;em 500
may be 40 a nultiprocessing c uter systemjncluding additional

i Cr opr ocessors. %é%%rﬁgﬁgﬁ@%fﬁg%ﬁgﬁ €51t is still further noted

that the presentadhGeusip @RAFALHETRENApE IErARSBLE bORs Bony BEIAMAGHE O S.

As used herein, a signal is Tasserted" I't conveys”a value indicative of
a partllocul abnig@Rdi ti on. Conver sel y, a signal is "deasserted" or "not

asserted” if it al ue. indicative of a lack of g particular
condition. A si g%gf{al\élrer%& %8]\{6 %Déﬁgr‘fé%tf’@‘ﬁévea@géﬁof"e CWdil?sphé’ﬁﬂ%ggesa
| ogi cal zer fromahelnsauctionQavies &Rl Victinh¥ea dith bFRIVEHSthE dhATaER, w‘?x@f%(iﬁ’lgkzye 5
Addi ti onal | vari ous val ues have been desciibed as beling discarded in the

above di scul¥slgio cackeds genfigwedhie reeiveanddtete parity infonbetioroindmedeends  but

general ly i L £ Wl : ) sych,that it Jis .ignoyed. by |ogic
circuitry mﬂ’? %}hﬁfﬁéré g{lﬁ \%é%?‘%g @%ﬁﬂl\é‘?& %%Fucgﬁ?grl?ﬁ%& anidfwtqu%m%q {?ggégépri ses a
bit, fhe | ogicke steanfigubd tdwecsiat uad SB5 dfor chitv@ioh @8dd Bitstos 4ol dorklie val ue. | f
the value is _an,n- Bit val ue, one of the n-bit encodings may indicate that
the val ue | SCUMEAAAE bYSSt (i ng the value to the invalid encoding causes the
val ue 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 ndy coﬂmmmmbmmdifnaimtmﬁnr&@ku@mdﬂfgnﬁﬁty@éﬂwﬁﬁm%ddi scarding a
val ue may bigﬁ%w as wel)]. A system and nmethod for storing predecode

i nf or mat i or*PSHANS 18IS ASighrediQY r ucti on and/or data bytes has been

di scl pged. Wil gdBeERP RSB [ erein and iLlustrated in the

fi gures have beggn di scusgedgi%\ %%ﬁg%ﬁgﬁqn&y@ét%"?gnﬁlﬁ% eé%&ﬁ‘?’%nts are
possi bl e arfdchmandnpl ated. 1t shoul d be understood that the draw ngs 15 and

detai |l ed descri prhiclé] are.& t, &nt@gded tolimt the invention to the
particul ar for mEPgrR IR pauly bitsder B insyacuembyiestyansioried fram émlewsl twe t o cover

al I nodi fi eathe@ns, equivalents, and alternatives falling within the spirit
and scope of the present invention as defined by the appended cl ai ns.
| NDUSTRI AL APPLI CABILITY 20 This invention is industrially applicable to

m cropy ocegsors 'The%:lic}%%ceiss%r GhaLme ?, \yBerein the level two cache is divided into
cache lines, wherein the cache lines include a first storage area and a second storage
area, wherein each cache line is configured to store one or more indicator bits
indicative of whether: (a) instruction bytes are stored in the cache line's first storage

area, and predecode bits and a parity bit are stored in the cache line's second area, or
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1. A mcroprocessor conprising: a predecode unit configured to receive
instruction bytes and generate 5 correspondi ng predecode. information; an
i nstruction cache coupled to the predecode unit and configured to store the
instruction bytes and the predecode information corresponding to the
instruction bytes; a load/store unit configured to receive data bytes; a
data cache configured to receive and store the data bytes fromthe

| oad/store 10 unit, and a |level two cache configured to receive and store
victinized (statakttesoare bptedsin the cavhe biec's fint stusipt area and beonndreviiat dodt zed
data bytes &ron1the Qat caggﬁh wherein the |evel two cache is configured
to recei ve SHYMEsted 54Pe £aFhe Hings seqand 104889 &%edecode i nformation for the
stored victimzed instruction bytes, and wherein the level two 15 cache is
configured to receive and store error correction code bits for the stored
victimzed data [t escrogrocdiser of daiapt doshadnclading brbmohkckihig aticedrrectial udi ng

parity.generation _and  checking logic configured to: 20 generate the parity
bits for th %‘%%qrﬁf%&qdéﬂ' bytes transferred to the level two cache, and

check the paritypBidrte Hﬁreﬁo}i‘%fﬁ&fcfn‘{%ﬁ% B@? gb?‘%ﬁidaiar e?s];t?n sfegrea O idig) | evel

two cache. 25 3. The m croprocessor 0 e level two
cache is di waeatheyand cache |ines, wherein the cache lines include a first
storage area andfﬁ\ igﬁ%nd st orage rigl, wherei n each cache |ine is
configured to stBREKIECIEN CREFPEHIN RAde Dits fordhe data byfes wansicreeddomdledenst . (a)
instructionglytRpeare stored in the cache line's first storage area, and
predecode bits and a parity bit are stored in the cache line's second area,
or 2210b) data bytes are stored in the cache line's first storage area and

error corregtion.gode bits are. stored . in the cache |jne's second, storage
area. 4. Thg' m cf OpPATaResssgrof, "%lf“rreﬁﬂhefﬂ? BW&F’OF ﬁléq“liﬂigr?&géf’?‘é‘fuoéﬂ%ki ng

and correct iseBnfipurt@ e SRR chioh ol RS & @ontegfavfgéa{sf)&h@ﬁf bR icrﬁ n code

bits for the data bytes transferred to the [evel cache, eck the
error corr ebeidaia hydasdrapsfered fom the leiwl twdgacks transferred fromthe |evel

two cache. 10 5. The m croprocessor of claim4, wherein the error checking
and correction logic is configured to use the error correction code bits
to colfect @t |eAstppaubtémprigiggs in the data bytes transferred fromthe

| evel two cache. L ) .
a processor configured to receive instruction bytes and data bytes, wherein the

processor is configured to operate on the data bytes according to instructions formed
by the instruction bytes; and
a cache configured to receive and store victimized instruction bytes and
20 victimized data bytes from the processor, wherein the cache is configured to receive
and store parity information and predecode information for the stored victimized
instruction bytes, and wherein the cache is configured to receive and store error
correction code (ECC) bits for the stored victimized data bytes.

25 7. The apparatus of claim 6, wherein the cache is configured to provide the
victimized data bytes and the corresponding stored ECC bits to the processor in

response to the processor requesting the victimized data bytes.

8. The apparatus of claim 6, wherein the cache is a level-two cache that is

30 implemented on a common die with the processor.
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15 6. An apparatus conprising: a processor configured to receive
instruction bytes and data bytes, wherein the processor is configured to
operate on the data bytes according to instructions formed by the
instruction bytes; and a cache configured to receive and store victim zed
instruction bytes and 20 victim zed data bytes fromthe processor, wherein
the cache is configured to receive and store parity information and

pr edecode ignf or i Qr e stored victimzed  instruction hytes, and
wher ei n theg'cac@%iaggaé%t}ﬁ %{]?136 tﬁﬁ?r@d’éﬁ?@aﬂc‘&?\&f %IPBQF}W@PF‘%}FG‘E%H% ection code
(ECC) Di ts ihplentched dhardter¢ncdit Mapaate fajcassByt es. 25 7. The apparatus of
claim6, wherein the cache is configured to provide the victim zed data

byt es and the corresponding stored ECC bits to the processor in response
to the proggsso i t.he victim zed data es. 8., The apparatus of
cl ai m 6, V\/?lg'r ei rnth ﬁ%@%@g‘i@ln’f’l \g@gplpttﬁgpr@%sﬁ%r @%‘ET CORPISES RAHY enent ed on
a comyon d'gmen&ttdmatnh%hévl&fg%ggrconﬁ?m%dta}he apparatus of claim®6, wherein
the cache is a level-two cache that is inplenented on a different die than

the processor. Eeneraptepgpbrbitsufor te inbtaictios byteheamsifarddte the achssad f urt her
conprises parit L afl o nd. checki ng, | ogi c. configured to: generate
the parity bi tsgl%egrﬁﬂ?eﬁ;e}ibﬁéﬁﬁéﬁ?eows%ﬁlé’gbgfeéﬁg’f’é??%‘ﬂ}r?‘% tE“F]%ac &che, and

check the parity bits for the instruction bytes transferred fromthe cache.

11. The apﬁarat of claim®6, wherein the cache is configured to provide
the 10 vi cti-ni z&6F dnpatatusalickyimify wdwrein thet dachecis confipuediiongrosidotied parity

processor | erme e MR R BB BB SRR e PR pOLle
I nstruct i overisypeslinglPored hredoqe iafomatén & thé PloddssoMRgbGionsd BenPT OCESSOr IS
configured to use the, 15 conveyed predecode information in |ieu of

gener at i n RERFPEHLE f MicHimiaed watructipg byteie apparatus of claim 6,
wherein the cache conprises cache lines, wherein each cache line is
configured to store an indicator bit indicative of whether the |ogical

bl ock st dies predgpadtsiof tlsith di, whereiniht priccdipi Boffig@ed & usheeki ng and

corrgaction hj for, data. bytes., 20 14, The apparatus of claim 13, wherein
eac hﬁg ach % Oﬂféﬂ%d ipﬁegleﬁ?f% *‘gfof‘%?té‘i“ 0 &eagrabing nayapredecadsiafosndicige ar ea,
wher ei n edghTE@&HRrdthd & ol i . I hdi I it _kndicative
of whether: (a) |_nstructc?agwc6g;%ﬂgga g?(iejeé'satg%&eogﬁﬁjrlsggﬁééﬂgé%ﬁgéqmeﬁegnSac;hi rst
storage araghe lieds pordigurndde store an amticatortdr indigative ofarietisdraheideical bib& cache

line' s se area,. of (b) data bytes are stored in the cache line's
first st orgfezfgéejs ;%?%e °§??%‘“éréﬁgﬁhgl%a‘§‘g%?f&r@a checkingeand sorectiombitsdor econd
st orage adefa.bytes,

20

14, The apparatus of claim 13, wherein each cache line include a first storage area
and a second storage area, wherein each cache line is confi gured to store an indicator
bit indicative of whether: (a) instruction bytes are stored in the cache line's first
storage area, and predecode bits and a parity bit are stored in the cache line's second

25 area, or (b) data bytes are stored in the cache line's first storage area and ECC bits are

stored in the cache line's second storage area.

15, The apparatus of claim 6, wherein the processor further comprises error

checking and correction logic configured to:

30 generate the ECC bits for the data bytes transferred to the cache, and
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15. The apparatus of claim6, wherein the processor further conprises error
checking and correction logic configured to: 30 generate the ECC bits for
the data bytes transferred to the cache, and 24 check the ECC bits for the
data bytes transferred fromthe cache. 16. The apparatus of claim 15,
wherein the error checking and correction logic is configured to use the
ECC bits to correct at |l east one bit errors in the data bytes 5 transferred
fromthe cache. 17. A nmethod conprising: receiving instruction bytes;

eneratin redecpde Jjn ti.on, for the instructjon tes; 10 storing the
ignst ructi gn Iobyt egﬁe‘a“%dh? &Q&g{;@ e éiafar‘hY&SﬁﬁlP?féﬁe‘{ 1%501& 1%‘%/?@33-% norvy; ’
outputting at least a portion of the instruction bytes and the predecode

information with parity information to a second nmenory in response to the
i nstructi onl6byt dbe bpiaguoeiadain t 3, evheirein theeerfor chdckingrand yprreativailoging dat a

bytes; 15 stordn he dat es to a third mempry; and outpytting at | east
a portion o?°qf}$é19*d%‘9£5%§’?§s€%w0cw&%%f ‘P\‘&E‘f?ﬁ?’fs 1 the Hété#iyﬁfﬁ code
i nf or gt i onyehf§h&l FOEYRCGRNOrYy in response to the data bytes being
overwitten in the third nenory. 20 18. The nmethod of claim 17, wherein the

second nmenory is divided into cache lines, wherein the nethod further
conpri ses sif)ri n ar}Pigd]di cator bit in each cache line in the second
menory, whef €in CPRUFLRRE™DHi t is indicative of whether the predecode
bits or the err ofeceifp8aithRRCINEs DI ts are stored therein. 25 19. The

met hod of claim 18, further conprising: storing an indicator bit for each
| ogi cal bl ock i ngerseating porddcaderinformatibe faitie insthetiondiest or bit is

i ndi cahi ve of whether ,predecode, bits or error checking and .correction bits
are s? E(%r ed ther e(l""et 'Tm%@%é‘bg%uﬂ@ %F%%‘Hf e péqdﬁ?%ei%f,‘%“?ﬁ%"ﬁ@ra fesBFneyng: 25
conveying the atoltp@fihg 818asth PbRHIHth HshdiionBFtel Bfd GRPrE&REACI ng stored

portion of the instruction bytes and the predecdode information back to the
processor, infaatpm witheapydolsmetion to & sewbndjmenwnyt in regenshe the mstyeibn

Phe par ity D SR Bltrdlued e Bt BRETE o “syet em comprising: A main
system nenory,; aretEiningaa®ytdsol | er coupled to the main system nenory;
15 storing the data bytes to a third memory; and
outputting at least a portion of the data bytes with corresponding error
correcﬁon code information to the second memory in response to the data bytes being

overwritten in the third memory.

20 18.  The method of claim 17, wherein the second memory is divided into cache
lines, wherein the method further comprises storing an indicator bit in each cache line
in the second memory, wherein the indicator bit is indicative of whether the predecode

bits or the error correction code bits are stored therein.

25 19. The method of claim 18, further comprising:
storing an indicator bit for each logical block in the second memory, wherein
the indicator bit is indicative of whether predecode bits or error checking and

correction bits are stored therein.

30 20.  The method of claim 18, further comprising:
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a mcroprocessor coupled to the nenory controller, wherein the 10

m croprocessor is configured to receive instruction bytes and data bytes,
wherein the processor is configured to operate on the data bytes according
to instructions fornmed by the instruction bytes; and a cache configured to
receive and store victimzed instruction bytes and victim zed data bytes
fromthe processor, wherein the cache is configured to receive 15 and
store parity information and predecode information for the stored
victimzed instruction bytes, and wherein the |evel two cache is configured
to receive and stooneeyieg thomt b@stmaetstomcﬂ paite bid hdthe @prredpendingsededi ct i m zed

data byt t f cl th
an? r ol>ll :f Pﬁﬁf%‘%ﬁh n@@?’rﬁ’r i li?‘? 9‘%6%1‘? ?H’%‘Prﬁ}?u% é“gﬁ@éﬁ‘? Pr}gg%réﬁr c
configured theddn e rBeRRs} 1§E@Hi§ur&?tro'lfs¥ tl{ecbroneér%%gﬁretdﬁ fﬁﬁ%ﬁ;nQn?l@Q from

the main system nenory. 23. The conputer syst erein the
menory cont mﬁgamratingndwepredmdpmfeasatmnnﬁtheq;amydﬁttmommde generation and

checki | ogic configured to generate 25 and check error correction code
bits for bytes transferred to and fromthe main system nmenory. 26
21. A computer system comprising:

a main system memory;
a memory controller coupled to the main system memory;
a microprocessor coupled to the memory controller, wherein the
10 microprocessor is configured to receive instruction bytes and data bytes, wherein the
processor is configured to operate on the data bytes according to instructions formed
by the instruction bytes; and
a cache configured to receive and store victimized instruction bytes and
victimized data bytes from the processor, wherein the cache is configured to receive
15 and store parity information and predecode information for the stored victimized
instruction bytes, and wherein the level two cache is configured to receive and store

error correction code bits for the stored victimized data bytes.

22. The computer system of claim 21, wherein the memory controller further
20 comprises parity generation and checking logic configured to generate and check

parity for bytes transferred to and from the main system memory.

23, The computer system of claim 21, wherein the memory controller further
comprises etror correction code generation and checking logic configured to generate
25 and check error correction code bits for bytes transferred to and from the main system

memory,
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