WD 2005/ 066799 PCT/ US2004/ 043430 DEDI CATED CACHE
MEMORY FI ELD [0001] An enbodi nent of the invention

WO 2005/ad6d® t 0 conmputer storage in general, andP@mU004/043430
specifically to a dedi cated cache nenory. BACKGROUND
[0002] In conputer ﬁEﬁf&%g'ﬁA&ﬁmgW” es can
i nprove system operation Dy providing access to
certain data in nenory that i be accessed nore
qui ckly than the mass storapgé processor and system
may utilize nmultiple cache nenories of differing .
si zes, [008Hat iAThembedimepicifdlg myentipagelafss tacoroputer storage in
speeds. [0003] However, the use of cache nenories may
bgenemail,eand anpé sz fed]ly vhe dedieatedheache penmty.ons, such as
when processes operate in allocated cycles. For
exanpl e, a conputer that receives a data stream such
as a nultinedia stream BAKGROUND! ocate certain
conpute cycles to the processing of the data streamto
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dat a p[roces articular operation |s ha
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between the all ocated cycles. As a result he dat
e BASROTasE- eAtp&ocmﬁor f%sys{%me&eﬂfézq @ugwieofra@he
efficient peratl ons because accesses to the cache
winkinotigsged] ditfering sizesslocatians, tedmolagiesagriteapetiitonal sBREAEF
DESCRI PTI ON OF THE DRAW NGS [ 0005] The invention may
be besf0003ide Hivasver, biye usefof cidhe gndntorics endydid mvdervgmplicated
description and acconpanyi ng drawi ngs that are used to

' %h&ﬁé&ﬁf&fﬁfﬁ@féﬂ&,@éﬁ 8s When prb€esbéd\opetatOin-alloBatbd'€ycles. For
dr aw ngs
example, a computer that receives a data stream, such as a multimedia stream, may
pre-allocate certain compute cycles to the processing of the data stream to enable
predictable and reliable operations.
[0004] If data processing for a particular operation is handled in certain
allocated cycles, it is possible that a cache memory will be flushed in the intervals in
between the allocated cycles. As a result, the data stream may not be able to utilize

the cache to enable efficient operations because accesses to the cache will likely not

result in usable cached data.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] The invention may be best understood by referring to the following
description and accompanying drawings that are used to illustrate embodiments of

the invention. In the drawings:



WD 2005/ 066799 PCT/ US2004/ 043430 [0006] Figure 1
illustrates an enbodi nent of a m croprocessor

waouraokna7yey a dedi cated cache nenory; [0007] R@UUE0@4/043430
illustrates an enbodi nent of a cache nenory operation;
[ 000 Lgun, I4S: C ] rat ] s
crbod 081 Sty R U A 4T b s fBor wilizing

009]. Fiqure 4 is an illustration of an enbodi nent of

‘&%ﬁ@ &adg§P?BPﬂéhnent and nodification of a dedicated
cache nenory; and [0010] Figure 5 illustrates an )
enbodOfH: )éihglare strades aarRbodimentof a caghemermpyy operation;
DESCRI PTI ON [ 0011] A nethod and apparatus are
descrobes] f digwredediadlivechactatihsdratime an enboflind:hp pf Belicated
descri bing an exenpl ary environment in which various
QOROMEMBA} Srobdssédie present invention may be
i npl enent'ed, sonme ternms that will be used throughout
this i Cqdsl TR T =2 ined: M-As
used @g@e]i nfiitlélg'gc‘wlé'?}l é@skrggégﬁ%p%e%ﬁdﬁﬂﬁ%géﬁg a rrltg nory
[ which data .i tored for fast,. retrieval . For
sl iRaTalg ¥ defacsiBbne BomeR Ban, °F oy
nenvré to hold recently accessed datg and to enabl e

qui cK@P10]s, Fdenrganilustedtessan engpodhpery of 3 compuispgnvironment.

exanple, data that is read fromor witten to a nain
menory may be copied to a cache nmenory. In another
exanpl e, data nay be prefetched to store to a cache

menory to enabl e nDETASL.EDCDESCRIPFION ons. [0014] As
used herein, "thread" or "conputing thread" neans a

part,[opff]n. A fREI6d 288 apPithtSs A IRRHEY i h JUdidAted Ache
program Troutine, or other process. A thread may be

rﬁéﬁ&‘% ed i ndependently of other threads. 2

[0012] Before describing an exemplary environment in which various
embodiments of the present invention may be implemented, some terms that will be
used throughout this application will briefly be defined:

[0013] As used herein, “cache” or “cache memory” means a memory in
which data is stored for fast retrieval. For example, a cache memory may comprise
a small, fast memory to hold recently accessed data and to enable quicker
subsequent access to the data. In one example, data that is read from or written to a
main memory may be copied to a cache memory. In another example, data may be
prefetched to store to a cache memory to enable more efficient operations.

[0014] As used herein, “thread” or “computing thread” means a part, path,
task, or route of execution within a program, routine, or other process. A thread may
be executed independently of other threads.
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WO 2005/ 066799 PCT/ US2004/ 043430 [0015] According to
an enbodi nent of the invention, cache nenory for a

wO nmosmpasrer i ncl udes a dedi cated cache nmenory. PORUS2004/043430
dedi cated cache nenory is dedicated to one or nore

conp ut é?}p e rﬁéc‘ofmﬁ%to%dé?ﬁbo%ﬂﬁ el ggﬂ'ge' i é]‘%nont @a%he memory fora

dedi ca cac is at specitic’ meno

t hat edl a nori es of nennrles
GG ab N s it PPt Hrsalrai Sl el e S
one_enbodi nent of the invention, a dedlcated cache is
pagdicagd tq opg OREORRSATBILETOREr A gbh URdsHOns cwbadimest. t a
general - purpose portion or sector and a dedicated
pdadidatad carhesmemionynis aAbread-spavific memnnt thetr dedidated iome nt meMmories
the invention, a dedicated cache conprises a nenory

t hradectoss cFananéaies for oeraighiedar tipviadzpse cache nenory.
[0017] Under an enbodi nent of the invention, the

al | ocafop@g) Of AdBePRAY to TenfbodfRlng BF 81 1ﬁ%hgn rQac‘i’edlil%ted cache
dynan1c and may be created, nodified, or elimnated

ARCP ISR mER BRI ,?&ngrg,mggmglsm %4eR Bl purpose portion

n SUNT EFThg B process

dedi cated, c establlsh t di cat ed cache.

[ FoPeatPr apfl %ﬁﬁgﬁﬂt{@{ﬂm%‘r Of $p619th ?&qr RE o pnatier gabgdingsnt of
any conputer process. An enbodi nent may be

pide dnvention, [adedisated (caghgrcopppisesstmemery that is separatp frongs e
active during certain allocated cycles or tinme slices.

| genstad-pupposecexbementay.a i n a general - purpose cache

may be flushed between allocated cycles. An enbodi nent

of a petrcatieklict as BRbodEhehf ShthéBvEMtion tHetidCatiFRBTmYemory
that is insulated fromthe operations of a
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[0018]  An embodiment of the invention can be used for any computer
process. An embodiment may be particularly useful for processes or threads that are
active during certain allocated cycles or time slices. In such processes, data in a
general-purpose cache may be flushed between allocated cycles. An embodiment of
a dedicated cache may provide for a cache memory that is insulated from the
operations of a general-purpose cache and thus may retain data for access by a
particular thread or process without regard to operations in the general-purpose
cache.
[0019] Under a particular embodiment of the invention, a dedicated cache

memory is utilized for multi-media data. Multi-media operations may be extremely



3 WO 2005/ 066799 PCT/ US2004/ 043430 tinme sensitive and
cache performance can greatly affect operational

wo pes/Harsance. An enbodi nent of the inventi orPaEBYS20@4/043430
utilized to provide a thread-specific cache menory

f ' @he &Rfi0EERTOLc é&g)eﬁﬂ %‘%8 BhPthe g)as’ﬂf@ct BEL raesas?ggr?o&r%ce.

la enco eco operati ons.

exanggad ‘f‘%eg‘i’é@ 58, é)ose Pgs 6@ glzi())g?(;w Ul spemﬁc ¢ eiche

previously referred to as digital _ video dlsk) or _
ONPEPTYHEHR ATOsessen ioseneblepredictalle ppiprmance fuynwEmedia encoding
future applications, conputing platforns may be used

t amdalecaticgeperationsi Forexstmpe rgenerhl-purposs ROx(porsdeal conhattzrs)
over wired and w rel ess networks throughout a honme or

ahhebe hdas pR§-DVDI(dighblceessilddisiQpesvadsBrefetred to as digital
gener al - purpose conputing platformmay be required to
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int resence o comput 1 ng wor kl oads

Wor d ors read ets nd ./ Lef net

i PIRBEEF et Be gpe We"f?%‘&eﬁfnum b S0l R video
processes to qQperate in r ed] cta Ie and rellable

A Yer viindanduareless RediBkst Bresorathgr logaion. For
provi ded access to pre- aIIocated conpute cycles to
aducessstuul opdratiqn e gersralrpyrpdsegamauing platfermamay deirepuned do

t hr ead-speci fic cache nenory. [00201 The tinme required

t deliemedtuates(op phidkless) @tk dipstreains ceveh iathepeepancess ather
predefi ned nunber of cal cul ations may vary

SeRPulRE MRk IBadCstieh 84 Word frocdaRirk, GpRialldte¥ts, £id InREME Browsers.
data to the rel evant workl oad. Under an enbodi ment of

Dfidcr BN SAbb 2"%‘38 g ?@‘%hﬂ%‘@q%%ﬁa%pﬁ%" ?‘%Pgsﬁ%aé‘ or
SRR Al st T R R R R o e e e 1 prayided

anDunt of time required to gggcess a worst-case_ data
stceesite msyallosatgd é@ilinE'ﬂté @velppo2llow timely presessing f data streams

conmput ational ly intensive workloads in current
are allocated thread-specific cache memory.

[0020] The time required to execute a predefined operation that requires a
predefined number of calculations may vary substantially according to applicability
of cached data to the relevant workload. Under an embodiment of the invention, a
certain portion of cache memory is allocated the exclusive use of a particular thread
or threads. In this manner, the data access time for a known workload may remain
relatively constant and the amount of time required to process a worst-case data
stream may be predicted.

[0021] In one example, computationally intensive workloads in current

systems may require in excess of 1 gigabyte (GB) per second of main memory



systens may require in excess of 1 gigabyte (GB) per
second of main nmenory 4 WO 2005/ 066799

WO ROFH&632004/ 043430 bandwidth. [If it is assunedr/ubmb4/es3430
typi cal processor cache contains, for exanple, 1

ﬁgse(% £ ik a %ﬁ;g[‘éﬂ'{ﬂ;ﬁ)é t?q%]t?ﬁrf)r e§§oﬁr%&1e%'o}{fa fbr%&arg%le 1

actors 1 ndicates entire cac

flus ry. mllisecond. t
Bt Brot sy e A Sl H‘J%Ofb%ﬁb?se#ﬁﬂe lgécaafes tha the
scheduled to compute for a 1-mllisecond  tine
espEFscache pay | Félélé]éﬁﬁ‘cf‘é’em mlkigssprrk i Audtimgdiadhread @a&m&s 10%
menory may potentially be conpletely fl ushed ni ne
tofrasystomiswomputing power roight bé schiduledta Gomgmiiteafor aHrmatisecond
[0022] Under an enbodi nent of the invention, a
dafé SlidefesAONAI NROBYds. Iapprotimiseldmy, adayhemematy @ng
that share the targeted thread ID. In the exanple of a
f#ﬁé?ﬁ‘iql& B@Eoﬁ'lﬁle&%hﬁgéﬂeﬁ QideQirkQHRU & nla@livAliohs of the multimedia
I'11second tinme slice every 10 mlliseconds, the
mé)lpcgss al though it executes general - purpose code
m | 1iseconds between nedia thread activati ons,

does n rb the section or . section e ache
menor yi é@ﬂ ifnéar ?‘b?m]%%‘@F‘Ptﬂf ‘i‘Fe‘&V%Pt{SPBe? a‘?‘ﬁ%ﬁ% } Cagge memory
result, the nedia instruction streans are not

rraeyube esed by ans operationsabattsheredlomigtgeted thigad ID. In the example of a

reinitializing cache data. [0023] Figure 1 illustrates
ahreaditiat isnseh¢dubdd ta compotefooz ¢ sabiseconidltinzd sigeavery 10
dedi cated cache nenory. In this illustration, a

RhDERESs, the Prddesdor Gfhodghiit B£R GRS Lend®allRirpdkd cb¢ for 9
pI‘OCGSSI ng o operatl ons and one or nore cache
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[ ogy

varil ous ent vvays conmmon term no

he
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glsters I ncluded on the processor, 105 is an L1

éh%m’? lamwsmbﬁm@r%we@age@ to agte allecated comppeshye

fromthe processor 105 is an L2 cache
reinitializing cache data.

[0023] Figure 1 illustrates an embodiment of a microprocessor utilizing a
dedicated cache memory. In this illustration, a processor 105 includes a processor
core 110 for processing of operations and one or more cache memories. The cache
memories may be structured in various different ways. Using common terminology
for cache memories, the illustration shown in Figure 1 includes an LO memory 115
that comprises a plurality of registers. Included on the processor 105 is an L1 cache
120 to provide very fast data access. Separate from the processor 105 is an L2 cache

130, which generally will be larger but not as fast as the L1 cache 120. A system



130, which generally will be larger but not as fast as
the L1 cache 120. A system 5 WD 2005/ 066799
WO B@0F/0&i32904/ 043430 rmay i nclude ot her cache nPODUSE®H4/043430

such as the L3 cache 140 that is illustrated
r
SHTHPAIEL st e oot O e B gocte,

nor e portion or
SomihcPg W FE SRS SRl L 100y For
exanpl ache 120 .i ncl udes dedi cated cache 125, |2
cache @%Ll grl‘ @‘8&“5“&8@? @H’t"@ﬂ‘nég&wé 14 aue ordﬂ%i"el_o'ofl}?acéﬁte
140 incl udes dedi cated cache 145. Under anot her
entroetiesancludss apestiomerasetianthat aets asediedicated ceehiaemery. For
be separate fromthe general-purpose cache nenory. In
aremplesEil bhched 20 nqulwles dedicatad eathe 25, 21 &dohed§0 inebhides n
parallel with the L2 cache 130. The dedi cated cache

NRARAICE Tacheq 38 241d0H Efdhe 190 HRUIRS BeRERASGESRRS 145 UORIARS
to data for certain threads. [0025] Figure 2

'alnl)ft'ﬁ%; &H&F‘cﬁus RO IR YN 9{1 e RdfRARH Cadficihdyh {&g&ﬁié {féhn the

1S | ration, a cache nenory
t 210, be ut.i
F?rﬁﬁpﬁﬁ%&%ilﬂeq %ﬁéw{’yg oge asﬁﬁqﬂsfiadﬁ'ras’ﬁi ?‘W?f%cheﬁ?é may
dedj cated port i.ncl udes one or

saebmwr&uebwsth ﬂw %caybe 438, ibb¢,dedicated %@h@w@leawna%ere@ﬁfh@ated
cache nmenory for a particular thread. In this

ith kertain ptacesses, sheh abddidetatfericerfanr threads.215 i ncl udes a
cache for a first thread designated as Thread 1 220, a
cache for a second thread designated as Thread 2 225,
and a [0e2S)e Figure 2tihustatdshneabodmesit ghatatie asenidry epetation.
230. Any data to be cached that relates to the

QR eKidt1hRRatitin, 2 ChherRBNFR05 iRIERIS gohérhl- Qﬁpsy}cﬂ&@oﬂ 210, to

the appropriate dedicatéd cache nenpry in

SR e B SR BB A
gtpgtlz({%z gggﬁg))él%rggg}ore sub-po 1|orflsf, With n<:tacﬁja por{mrrlrgemg a
dedicated cache memory for a particular thread. In this illustration, the dedicated
portion 215 includes a cache for a first thread designated as Thread 1 220, a cache
for a second thread designated as Thread 2 225, and a cache for a third thread
designated as Thread 3 230. Any data to be cached that relates to the operation of
the relevant threads will be cached in the appropriate dedicated cache memory in the
dedicated portion 215. Any other data to be cached will be cached in the
general-purpose portion 210.

[0026] In one example, five different data elements are to be cached. For
the purposes of this illustration, it is assumed that there are five possible threads,
these threads being Thread 1 through Thread 5. A data stream 260 comprises data to

6



the purposes of this illustration, it is assuned that
there are five possible threads, these threads being

WO Jdos/e@dosl t hr ough Thread 5. A data stream 260PCOURR0D-BES430
data to 6 WO 2005/ 066799 PCT/ US2004/ 043430 be cached,

e} &c[a&? “%t tﬂ% ﬁétg @Eﬁeﬁtsrr@iaﬁh% ﬂgve{cl"%u\é a tjfe(i‘) t}g'legé gﬁ 9@%

rea ustrati hr ea

cached. i n_,t Thr | ca C
ffile*stﬁwgaﬁa% 5 el T8 f sidel i Tk Qa iRl aehE20.
and is therefore cached in the ener al - pur pose
porteifenTiread $24¢ sdotrakadioa drsicatadagh gid 1$meé@fere1¢azhfsi in
is cached in the Thread 1 dedi cated cache 220. Data
f the g@eralaghrposz porticn et eachiermerhery 2D6r Eath for dbokiad dt248 is
cache 225. Data for Thread 4 255 is not related to a

dedhéedinale ThRad € dedidated cidhe220 0 DataCRE MRkad 1 2506s cached in the
general - purpose portion 210 of cache nmemory 205.

[’E%EZ& 2 Hb@UAEd dachs 285.f Daw fsmrtead hhy§td ¥ ird18e@ o a dedicated

di ment of operatlon of a dedicated cache nenDry

For t S

gy 4 T ietetold i BeERIACES f}efﬂrf HusG i GEFIA T ElHE Tnchory

cache. In thls |IIustrat|on, the dedicated cache is
‘cated to a specific thread. In Figure 3, a request

to cache certain data is received 305. For exanpl e,

recently accessed data may be subnmtted to a cache.

Ther e 10827 ddtignrnei hiswaiflow ehagatlustraging ae emppdigepnt pf ppgration of

the data 310. There is then a determ nation whether

t hdabchtddracht memena Fdrfegde $pit o fssumeditbhta §5em tdmprss a

operations are performed in the thread-specific cache

3§&era|lf[pufpbhe cepehid itest ficededifddratiel Tnfhik M@ustration, the
general - purpose cache 325. [0028] Figure 4 is an

| AdaitStdadtab s QiE:dx@:ﬂe@ BBl thhd.d fe 3, a request to cache
a

est abl | shnent i'cation of di cated cache

n%erlltgg’y data 1sq'%I Ac‘i jﬂkgﬁ} e)&tmeﬁe 16 gacceg$ ﬁrd?% rganf bé mltted

nclu am c ﬁer

|IIust cacheoerat n i S per
TR @C % ecﬂ"etS&C}ﬁtQ{glﬂffa&ﬁg B%aql Elgtf%rdge ﬁata 310. There

is then a determination whether thread ID matches a thread-specific cache 315. If

so0, operations are performed in the thread-specific cache 320. If not, operations are

performed in the general-purpose cache 325.

[0028] Figure 4 is an illustration of an embodiment of dynamic
establishment and modification of a dedicated cache memory. Figure 4 illustrates
certain operations that may be included in dynamic operations. In this illustration, a
cache operation is performed 405. There is a determination whether a dedicated
cache for the appropriate thread exists 410. If not, there is a determination whether a
dedicated cache is needed 415. If there is a need for a dedicated cache, a dedicated

cache for the appropriated thread is allocated 420.
7



cache for the appropriate thread exists 410. |If not,
there is a determ nation whether a dedicated cache is
wozedee7#l5. If there is a need for a dedi cat erCDESI0@4/043430

a dedi cated cache for the appropriated thread is

al | oc 6 0

Fo02dPOR) AR RréudiBeetiRa R Rl Sri BeaRAERAE 1l s then
reated, there.are then determ nat.ions regarding e
SRt Beeriie 875 Sreru Y PSR e faehe g e

cache is needed 425, the cache size nmay _be increased

cpglre isinpededAA) the cadhgcive Mwbaiincisases i #40; df asmallegsacheryeould

cache size may be reduced 440. If an existing

tebesnliffoci éret 36 Ath b eachie size angyaret reduded 440 h ifemcexisging dedioatgé cache

requi red 445, such as when the thread is no | onger

REh giﬁ@icufahﬁlréiﬂq{s a8 l@igeCrgliced 45, bechedsiwhenah€thrébds no longer
[0030] Figure 5 illustrates an enbodi nent of an

RAOERhAUKCRIPULRE mal BY LliAflERA4sotnder an embodi ment

of t’he rnvention, a tonputer 500 conprises a bus 505

or ot her conmmuni cation neans for comruni cati ng

i nfor L.on,..an rocessi ne_ or

mor o W0adlcc B Sty ARG R G bRaRaRR s e i) torurer
coupled with the fjrst bus 505 for processin .
SOYITERMERt Jindef ?)‘D%‘ﬂmds?ﬂémc‘gﬁb%’tné(f’mw@a FORPYET g@b‘iﬂﬁ?ﬁr&s&% a
a random access nenory (RAM or other dynam c storage
kK08 er gthencorampnigetinsy meBB3or eymsuRiedtng informatioraanda

and instructions to be executed by the processors 510.
pracassing maeays suchas ahsor mane grecassoesl S1® (skwwar asrid 1 through 512)
tenporary vari ables or other internmediate infornation

&ﬂgieagviﬁm@ firdt ®0s 905 foR ptdcessingiforiatibhle processors
510. The computer 500 also may conprise a read only

Menor [t¥)8fr§ ﬁ%@hei%glpﬁfég /5?% Pﬁ'ﬁﬁ? Eorﬁ%%gg Q rﬁ&ﬁ?&%essqﬁ%ﬂé@%

for s statrc in mat 1 on I nstructions
gro%gss r 510.ﬁ&00§%ﬁ€ﬁ d%%a storgggﬂg§%j e.525

PLOMEIBH LHPELITHE B EgsngP Cotrgititter
500 fqr storing information and instructions. The data
1§fqg}ng{jg1 and ingtguctions to be executed by the processors 510. Main memory
515 also may be used for storing temporary variables or other intermediate
information during execution of instructions by the processors 510. The computer
500 also may comprise a read only memory (ROM) 520 and/or other static storage
device for storing static information and instructions for the processor 510.

[0032] A data storage device 525 may also be coupled to the bus 505 of
the computer 500 for storing information and instructions. The data storage device
525 may include a magnetic disk or optical disc and its corresponding drive, flash
memory or other nonvolatile memory, or other memory device. Such elements may

be combined together or may be separate components, and utilize parts of other

elements of the computer 500.



525 may include a nmagnetic disk or optical disc and

its corresponding drive, flash nenory or other
wone#oesadi | e menory, or other nenory device. BATS2004/043430

el enents may be conbi ned together or nmay be separate

conpo d utili ot h

the odbul or T heurEsRBR) Subhe Shunten (UG TR 503 ﬁ%dlsplay
[,0033] . The conputer 500 be c uple via t
99%10%%%0 Sichasd ‘éﬂ“éﬁfya'@b&a glay é’fﬁDé e pihskdisplay teghep ogy, for
crystal display (LCD) or other display technol ogy, for
dispplying infprinatien tpean end user- dn seined enwiranmengs, therdisplay device
envi ronnents, the display device nay be a
hmydiwstonﬂemédmahati is alb atlizddi dsiar kdstaspast oflagdsput deyiac.t In

of an input device. In sonme environnents, display

dEmk eRvirotindhey dfgﬁla Ide ViR 5301§'Jay 8€ oftha ?liﬂﬂlﬁ&féh HAAtbBLdevice,

such as a speaker for providing audifory information.

’é&cﬂ 4854 %?e\{ 'f&r%r? ﬁlg%d#&gnﬁiﬁﬁﬁ&t% Lo ﬁt éﬁ%e% rﬁ&&f be

conmuni ca ng i'n connan i'ons
Cﬁlﬁ{]?(? H)ets)f’ g oﬁégommlggg\é ?Iir;\%o g{lwat Ilmogxid selections
touch-screen _and styl us, vVoi ce- actlvated S sten1 or

&2 teprogesson £1deln vasioug rmnléwsntﬁa?lis@ Hpubfevicreif0duay ooy

Anot her type of user input device that may be

keyhoadd d kiegpal, e towbsscreomanditylie)d vacs 4G vatedslistam, or other
nouse, a trackball, or cursor direction keys for
EPHIUEViEd lor BEMBinakeHsi 0TBudH devideRt Aihéinghecsfuganidput device that
sel ections to processor 510 and for controlling cursor

%mﬁﬂélu@éﬂ dia3RtsBY c RNl 88vicosHs, sh@O34l m&xse a trackbﬁll or

I cation device 550 may al $o be coupled to

15 (9 ?ec 10&%25'11% ﬁ&r&ﬁ%ﬁi’&aﬁ&c I%E)l%ﬁ g'l‘ﬂn%atloggad command

PfeR e conmruni
clude a transcejver,.a wWreless nodem a network
%F@}@aé%pr@a?%or §10" Bt o cango Bimesnesd: ey brognt pdisplay device

conputer 500 may be linked to a network or to other
§80.i ces using the conmunication device 550, which may
include links to the Internet, a |local area

[0034] A communication device 550 may also be coupled to the bus 505.

Depending upon the particular implementation, the communication device 550 may
include a transceiver, a wireless modem, a network interface card, or other interface
device. The computer 500 may be linked to a network or to other devices using the
communication device 550, which may include links to the Internet, a local area
network, or another environment. In an embodiment of the invention, the

communication device 550 may provide a link to a service provider over a network.

[0035] In the description above, for the purposes of explanation, numerous
specific details are set forth in order to provide a thorough understanding of the
present invention. It will be apparent, however, to one skilled in the art that the
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networ k, or another environnent. In an enbodi nent of
the invention, the comunication device 550 may
wopb@wicemoa | ink to a service provider over a RETWSRAI04/043430
[0035] In the description above, for the purposes of
sef. - {
$}(e9l:rﬁgxg\?eln?§n nﬁgrﬁ% éé%c%cﬁ@ﬁﬁ&ft sgmgg FldsS s n(gelrcﬁigc (ﬁe?al{sg%l ther

n or or ou sta

resent invention. It wl bea ren owever, t
Ghimcr el PR uctifes b deviEsrane bt iehsam .
PCT/ US2004/ 043430 present invention may be practlced
wi t holR036b el hefpresgpicBVeNbionMaydnglade,yartous procgsssar The
i nstances, well-known structures and devices are shown
procks$ses &f e awpsemhifiamtion ey 6 pefthengst s kartwareentpooents or
may i nclude various processes. The processes of the

Bia5 TR Embodied h hRBhiex Eitdbed ndtriictidnb)ywial 8148 1be used to cause a
components or may be enbodied in machi ne-executabl e

5%5] SB%r spddiath gagﬂél gﬂ%cé@&dmtlg G%H%@itsaprogrammed with the

ener urpose or pur pose processor or OgIC

Cuits [ ctlons tQ
TslroitiosR 4R B ARRE Er ettt frrmd B, M S ) e Bmea

erforned . by _a conbinatign of hardmare and software.
@w@mlbmnpn ghlardwaterand 5p i nvention may be
provided as a conputer pr ogr am product, which may
i ncl udRk033] mdortions-of deechrbdent weention Ih@mbmrgroytd@d @éla computer
t hereon instructions, which nay be used to program a
peogpath @roduot, mlﬁdtﬁnayeinehﬁe amachimda¢adabi) médiuparal mgrtaed
process according to the present invention. The

AREEINNBSthRASAD WhidBHhy/B2 (1Y tb BEIWAR a cBRpulep (diQ)tther electronic
I|n1ted t o, floppy di skettes, optical disks, CD RO

PQRRT Saglioh LARCSRA rIREN E‘*pﬁ%ﬁﬁ‘ ??%ﬂ‘?%?n@ciéii'
wﬁﬁw%)réad% ﬁ@ﬁ&gﬂf%iﬁ%iﬁ? P%%f%r@%@?ﬂﬁ%gﬁi . §Pbey Aiktispe

r ead- onIy menory), nmagnetic or optical cards flash
RBtie fisks CD-ROMs (Wﬂ@c'&fmlﬁfaﬁﬁp BNATY)r 394 duagngto-optical

medi um suitable for storing electronic
disks, ROMs (read-only memory), RAMs (random access memory), EPROMs

(erasable programmable read-only memory), EEPROMs (electrically erasable
programmable read-only memory), magnetic or optical cards, flash memory, or
other type of media/machine-readable medium suitable for storing electronic
instructions. Moreover, the present invention may also be downloaded as a
computer program product, wherein the program may be transferred from a remote
computer to a requesting computer by way of data signals embodied in a carrier
wave or other propagation medium via a communication link (e.g., a modem or

network connection).

10



instructions. Mreover, the present invention may al so
be downl oaded as a conputer program product, wherein

worhs/pe0gr am may be transferred from a renot ePCTUSPOTOE3430
to a requesting conputer by way of data signals

o ol SRS e DN B R HPRBRIARE form, b
ek e 48 S ashed vy o e BStheds prdsinfargation can

described in thelr nost basic forn1 but processes can

e addidlear subirastedifzpmtaay of theidesaiiped massages@ithowgleaaing from

i nformati on can be added or subtracted from any of
thebazscopdathepresan dsventiomolt twill bp appareng t6 thaise skilied in the art
basi ¢ scope of the present invention. It will be

PR RN turtier in{uASRcatibhd Aradaptatib®s cahtbe rhAidt THG PMrticular
further nodifications and adaptations can be nade. The

%ﬂfb%hﬁﬁ’é e ﬁB‘HﬁgbﬁﬁF&‘ toidft ?hé"lﬂ(/er[”?‘ﬂ\ﬂug?odﬂlh FAté i trhI:- Bépe of

I nven ustrate It € SCO e o

resent |nvent| on js no to.b er m b
SRRt ESh 18 Boo S drtRing Sy S R gragplep Repvided
clalns bel ow. [00391 It shoul d al so be appreC|ated
ﬁ%@msWépébéhﬁbeﬁhﬂﬁﬁﬁﬂ6Wt this specification to "one
enbodi nent" or "an enbodi nent" neans that a particular
f eat uf@039hy Ibshouhtalsmbelappredidted thabeféremceghroughout this
invention. Simlarly, it should be appreciated that
ispedifieatibn te YsiergntdditéntPoi ‘Gin epibodithem? Areynseiiatp el s
of the invention, various features of the invention

%ﬁu&%ﬁcﬂﬁ@lu@é@lﬂﬂﬁéﬂ fa0G&! dT8he inRerionS 'mﬁﬁlﬁrly, it should be
enbodi mént, figure, or description thereof for the

[
%ﬁé{%&%%e / s t% gl%%g}egpfng%eg&?)tlﬁg P£ Q)Le?&'i%rg e\ﬁ{}gdgﬁgtygf th@
i.nventive ., ects. .This t hod of disclosure, i
ABNREYeR Varigus rtures of e MY BHISP Gr RS R e gty in o
intention that the clained invention requires nore
finglasrekodiment, Bgurecaslesasiptipn theseafder the purpgehokyirgamining the
Rat her, as the following clainms reflect, inventive
digelsts and @idimg ingbe understanding of one or more of the various inventive

aspects. This method of disclosure, however, is not to be interpreted as reflecting an
intention that the claimed invention requires more features than are expressly recited
in each claim. Rather, as the following claims reflect, inventive aspects lie in less
than all features of a single foregoing disclosed embodiment. Thus, the claims are
hereby expressly incorporated into this description, with each claim standing on its

own as a separate embodiment of this invention.
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than all features of a single foregoing disclosed
enbodi nent. Thus, the clains are hereby expressly

wo o6 at ed into this description, wth eachCTI8200%/043430
standing on its own as a separate enbodi nent of this
i nvention. 11 WD 2005/ 066749, fpd/ US2004/ 043430 CLAI M5
What is clained is: 1. A cache nmenory conprising: a
gener g| - purpose sector, the general - purpose sector to
be usgsﬁhgd?aé'é‘heé‘r‘%l conputer operations; and a
dedi cated sector, the dedicated sector to be dedi cated
to a first conputer process. 2. The cache nenory of
di ai mALCachpBICE105Y £OIBPA¥AS cat ed sector is allocated to
a first programthread. 3. The cache nenory of claim
2, whergenerat-p@pbsersttoprthgganeraipugmde sewbqrto bessal for general
mul ti-nedia process. 4. The cache nenory of claiml1,
wher ei n tthﬂl@dieﬁap@&i(ﬁggm may be dynamically
created or elimnated. 5. The cache nenory of claim4,
wher ei N etiGred isé@o0 thel daficd@HisERLEE bR ehRhtedRY a fiR§ computer
dynam cally m)dl?l eg. 6. The cache nenory of claiml,.
wherein the first conputer operation is allocated
certain prd&¥§&tines. 7. A processor conprising: a
processor core; a first cache nenory for

ener - pur.pose oper.ati.on; nd. . .
%. aIlhee:aclEe memmf;' of c{alm , w?lerem the dedicated sector is allocated to a

first program thread.

3. The cache memory of claim 2, wherein the first program thread comprises a

multi-media process.

4. The cache memory of claim 1, wherein the dedicated sector may be

dynamically created or eliminated.

5. The cache memory of claim 4, wherein the size of the dedicated sector may
be dynamically modified.
6. The cache memory of claim 1, wherein the first computer operation is

allocated certain process times.

7. A processor comprising:
a processor core;
a first cache memory for general-purpose operation; and

a second cache memory dedicated to a first computer process.
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a second cache nenory dedicated to a first conputer
process. 12 WD 2005/066799 PCT/ US2004/ 043430 8. The
wopn@nse®or of claim 7, wherein first conputer POTASeEE/043430

is anulti-nmedia process. 9. The processor of claim

wh j rocess is al .
Ser t ah Bseipy b F-30}R Tl BRI b e B8 Ay media
processor of claim?7, wherein the first cache nenory
conpr PEEESSa first sector of a nenory and wherein the
second cache nmenory conprises a second sector of the
mermr&. 11. The rocessor of claim 10, wherein_the
8econdhe prasesspp Isgein denfanst cappujerayeceseis ablpcated
elimnated. 12. The processor of claim 10, wherein the
si ze ofrtamcanputoealyelesefitheypromssoor may be dynamical |y
nodi fied. 13. A systemconprising: a bus; a processor
coupled to the bus; a first cache nenory to support

gener dhe procpSsLo ST i vitierdinthd firt ¢uche BRAVEY corfpiised a first
second cache nenory dedicated to a first program

t hr eadectdrbf a &) She mrefelﬁtlﬁlser&&ﬁ camelhahargfdo&ﬁ;ﬁses a

programthread is a nulti-nmedia process

system g in the first prograh1thread
is al oca?g%%%égﬁgpngggbﬁ nputing cycles of the

processor. 13

11.  The processor of claim 10, wherein the second cache memory may be

dynamically created or eliminated.

12.  The processor of claim 10, wherein the size of second cache memory sector

may be dynamically modified.

13. A system comprising:
a bus;
a processor coupled to the bus;
a first cache memory to support general-purpose operation for the processor;
and

a second cache memory dedicated to a first program thread.

14.  The system of claim 13, wherein first program thread is a multi-media

process.

15.  The system of claim 13, wherein the first program thread is allocated certain

computing cycles of the processor.
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WD 2005/ 066799 PCT/ US2004/ 043430 16. The system of

claim 13, wherein the first cache nenory conprises a
wof200si66®act or of a nmenory unit and wherei n t hecyaseond/ 043430

cache nmenory conprises a second sector of the nenory

it. i '
Bche TR TR oS Bndici k) i e REibc) DSBS M
elimnated.. 18. The system of ¢laim 16, wherein the .
S 70, BEICEE TR RE R el the Oy R Ep R oArge 2
nodi fied. 19. The system of claim 13, wherein the
first seqapheccspdthe BaMoPHMisecond cache menory are
i ncluded in the processor. 20. A nethod conpri sing:
storing data relating to a plurality of conputer
bper aThesystenm oficlhine 36, wehleséin thensenond cache thegtooy may bdat a
regarding a first conputer process in a dedicated

secondymamtibally dreaved yr el@dinatéhe met hod of cl ai m 20,
further conprising creating the second cache nenory.
22. The nmethod of claim 20, further conprising

¢8angTRY syshen 8f &18in 1 6, Wiker&if GGz SRCEEITRBRE Memdsy setide
nmet hod of” claim 20, further conprising elimnating the

secon a4 WO 2005/ 066799

PCT/ u%ﬁ’g%ﬁ}?‘gﬂ?ﬁ%ﬁ%&?d&%ﬁe met hod of claim 20, further
conprising flushing the first cache menory without
flb.usml“ﬂg S}tlst(]e?n% ((::lglrI]I(lj lf,av%]e?ein [Pt cache memory and the second

cache memory are included in the processor.

20. A method comprising:
storing data relating to a plurality of computer operations in a first cache
memory; and
storing data regarding a first computer process in a dedicated second cache

memory.

21.  The method of claim 20, further comprising creating the second cache

memory.

22.  The method of claim 20, further comprising changing the size of the second

cache memory.

23.  The method of claim 20, further comprising eliminating the second cache

memory.
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25. A machi ne-readabl e nedi um havi ng stored thereon

data representing sequences of instructions that,
woussneesecut ed by a processor, cause the proRE€BES1004/043430

perform operations conprising: storing data relating

toga pirHE fletod o?blafAMPURShe PREA sgrfga‘ﬁlﬁhfhghé ifst badh@ H¥nory

menory; and storing data regardin rst conputer

ProcesSihSudnifdy G foRPCRRENEARDe METOrY. 26. The
medi um of claim 25, erern € setjuence of
instructions further conprise instructions causing

t prqQcessor to rfor.m aperation conpyisin .
cPEal| AR aeseRihs et YAl o8 hef et senting
clai m 25, wherejin the sequence of instructions further
conpr i ¥aueness plimsiresiions thasiwhentenecubvdodea processor, gause dhem
operati-ons conprising changing the size of the second
cache pmonesser top8rfoitheperstionsmoonfprisingi m 25, wherein the
sequence of instructions further conprise

| nst r ugtbiingdats ealatingGo iguRli 9T Mpulef opRhtidHs T a first cache
operations conprising elimnating the second cache

menmory. 29.Ihe yjum of claim 25, wherein the
sequence of instructions further conprise

. . - ' ¢
oper at 1o SasS Bl b R BORPRE el PP S Bilionent paphe
wi t hout fl ul%gringlgy.t he second cache nenory. 15

26.  The medium of claim 25, wherein the sequence of instructions further
comprise instructions causing the processor to perform operations

comprising creating the second cache memory.

27.  The medium of claim 25, wherein the sequence of instructions further
comprise instructions causing the processor to perform operations

comprising changing the size of the second cache memory.

28.  The medium of claim 25, wherein the sequence of instructions further
comprise instructions causing the processor to perform operations

comprising eliminating the second cache memory.

29.  The medium of claim 25, wherein the sequence of instructions further
comprise instructions causing the processor to perform operations
comprising flushing the first cache memory without flushing the second

cache memory.
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