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APPARATUS FOR OPTI M ZI NG DATA STREAM NG I N A COVWUTER SYSTEM UTI LI ZI NG
RANDOM ABEEGANENGORY | N A SYSTEM LOG C DEVI CE FI ELD OF THECTNSEXNDHGAN The
present invention pertains to the field of conputer systens. Mre
particularly, this invention pertains to the field of optim zing data
strean ng tMETHOD AND/APRARATIISFOROQRTIMIZINGDATA STREANHMG/IN Aal | y use a
graphics controller to display 3D images 10 on a nonitor. The graphics
control | er recOMPETERSMSTRMIWNLIZENG RANDOMIACAESSIMEMORYdNiAer sof t war e
runni ng on a processor. The processor and the graphics controller are
typically coupl ed toget her bRYSTEVFLOGICMEVICEViIi ce (often referred to as a
"chipset"). For systens that are being used for conputer-aided design or
for 3D gapperpgrETARMVENTION I c between the processor and the graphics
control |l er can be considerabl'e. The 15 communi cation paths between the
"procesgor and ﬁ@%r&érﬁ%’e%nﬁ&ﬂﬁihﬂdtﬁ%ﬁ@@@%‘«?fu‘i;ﬁ&r%}b&tn@. M&E patignidyal |y nore

command bandwi dth than if the command traffic is routed through nmenory,

since theyMBMRLN oSy I tdHE Field 88 bt iz Buge sirdltniRRMFbNA k Bydidin Rigter 1O
transfer the sane commands. This 1s because the conmands nust be witten
fromthe RLpeessor into nenory and | ater read back from nenory by the
graphi cs controller. 20 One solution to the |im HWHWIM“MNmandW dt h

pr obl em i ta directly cessor to the
gr aphi cs % ,0 .D%Ftl‘i-llfﬁm_ ﬂ?’[ﬂﬁ es and reads tocamd from system
menory. However,,  when conmand data s witten direct]| t he .processor to
t he graphics 35)%{‘508F?rg?u?erﬁﬁqﬁ'gss%@rca@y%fe3§ra@§HS B(l’emrlogérttxfl}gg?ﬁgsélgégeggat e
buffering capacity_of the graphjcs controller and stem | ogic device is
consuMbd. ongreanises. The gra ‘b‘pfé’ﬁ’g‘f’“efWée‘ﬁ?sdeg%ﬂ‘?"si"égaf‘@‘y%@ tf‘bgra)é{&’?' for buffer
space to clear before it can proceed. WO Q2/(1S-125G PﬁT/ USOL/ SO tl -4
Because tH&vehsofiSreRNRRE O 2 PIRSSSSHe dhe PECesPTanf theasthhics cortsllenars i ons and
these calculations can be forced to wait for sinple comand wite

oper at i ontypicallyseppled togpther byeastystemflogie drvicsdphien relterted tq as agiesret ankdd. 1f the
anount of buffer space in the system| ogic device were increased, the

pr ocessorsysious thabxpdring nesd orewspwigr-pidedyddsian op fir 38 gagsadle eamedndar . The
system | ogi ¢ device could include a substantial cache that may be used to
buf f er enwaffjb berorerathel prde¢saorsind theagraphive consrottencis beragnsisierableadhby t he gr aphi cs
controller directly fromthe system | ogi c device. However, because the
syst ens | ogintmelesatios piitRsbhanoeenalye pbceksvoancie gapbibecontrnberdan aftenrsustsien to t he
buffers will ever be needed again by the graphics controller or by sone 10
ot her syshgsha@gfiinord nfm&@lbdhdwibthiig it the cpmmbhdEmafait isrewjed throught hat al | of
the data witten to the buffers also be witten out to system nenory,

thereby nggabiyy §ihde thémemblygstdH iudd dustain twice the bandwidth in order to transfer

; XYe3eA>L. zP6T, 3#W0 02/ US-t21 i *,, w~ f.'' PCT/USO 1/S0 |.t METHOD AND 6

the same commands. This is because the commands must be written from the processor
into memory and later read back from memory by the graphics controller.

20 One solution to the limited memory bandwidth problem would be to write
command data directly from the processor to the graphics device, eliminating the writes
and reads to and from system memory. However, when command data is written directly
by the processor to the graphics controller, processor cycles can be lost if the aggregate
buffering capacity of the graphics controller and system logic device is consumed. When

25 this happens, the processor is forced to wait for buffer space to clear before it can proceed.
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conput er system performance. BRI EF DESCRI PTI ON OF THE DRAW NGS The
invention will be understood nore fully fromthe detail ed description given
| 5 bel ow@pzlof4emym t he acconpanyi ng drawi ngs of enbodi nenPETAISOt/Fg14

i nvention which, however, should not be taken to Iimt the invention to the
speci fic enbodi nents described, but are for explanation and understandi ng
only. Fi discansd thegraphiss dokeraaxgeedioperformecositixdialeglationsrand theset em i ncl udi ng a
system | ogi ¢ device cache that stores disposable information. 20 Figure 2
is a fl owaldilagorarambe foneed emiyait foreintpleodommand hiselopesationp taisnbstantig) dat a
streamng in a conputer systemutilizing random access nmenory in a system

| ogi ¢ dewasee.of BrocessiDg PRwerliSedREEnee®ETAI LED DESCRI PTI ON PCT/ USOL/ SU~1~ One
enbodi ment of an apparatus for optim zing data streamng in a conputer

syst em bet weeilf the pnowne stbuffeamghcaingiis tyaremdogip devded wera aricredsesl, the cache in a
system | ogi ¢ device that stores disposable information. The term

" di sp@salpréecisof @bl ickgutien@Sleds sading fhvesutfenspace tefeanctheagsternlapiodeivicon that is
nmeant to be read by a system conponent only once. That is, "disposable

i nf or mat ic@pd ifARR 0bstiiRBrcati: ha niBtiRiusato Buffértaosghtominfaihd aMs seaonce t he
i nformati on has been consunmed by a system conponent. Once a particul ar

cache entfy/c Rt Ha)Be Hlad B?%tg'r%hic@f:&{t%ﬁ&ri ARcllPibRakt Hited 1§36t €M

conponent, that cache entry may be overwitten.” Becausé di sposabl e

i nfor matiQpil SHERAY, vkCaubStnk @ﬁ%n%gae dgnecehastnwa?Q%Qnmn@whaﬁ&qhe_f or the

cache to wife ?ﬁe I'nformation to System nenory before overwiting the

bl ock ai SRR e B RS BIPRE ik Falal Y PR pT BY Rire 55
coupi Da. (oea SRR RS N e ebicn e BT A e SR K, e co
150.  The (B e CRSEchn i Gmiedt BRSO segin e oy s ety JoBBHRE sl cevi ce. 120
via a graphics bus 155, The graphics bus 155 may be an accel erated graphics

port (AGEPMBUSET SStHNREIOIRehus capabl e of coupling a graphics conponent to

a system |l ogi c device.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be understood more fully from the detailed description given
15 below and from the accompanying drawings of embodiments of the invention which,
however, should not be taken to limit the invention to the specific embodiments described,
but are for explanation and understanding only.
Figure 1 is a block diagram of one embodiment of a system including a system
logic device cache that stores disposable information.
20 Figure 2 is a flow diagram of one embodiment of a method for optimizing data

streaming in a computer system utilizing random access memory in a system logic device.




The system | ogic device |20 includes a processor bus interface 121 that
provi des 20 comruni cation with the processor 110 over the processor bus
115. The W@ 82/¢R360gi ¢ device 120 further includes a graphP€3/UsaBsi4int er f ace
unit |25 that provides comrunication with the graphics controller |50 over
t he graphics bus 155. The system |l ogic device |20 ( asserts control over
and commDETEAIED BESCRIBEFIQNSt em nenory 140 by way of a menory controller
124. 3 WO 112/0;25(i PCT/U SII | hO-41 ~ As previously nmentioned, the
system | ogi ¢ Oaviembodideéntiafieh aptertus foraphiariZigdataltisaminghiea t@0puterc| udes a
nunber of entries. For this enbodinent, each entry is capable of storing
ei t her disgpas bbtween mprocessdriaota eystamoconthioperd srebides a caiche it systam ldgicache
managenent unit 131 determ nes whether a particular entry contains

di sposabldevios thaosiorSs dissasainf@matidno e térmn‘disgdsable adbrenasivaeasfused t hi s

enbodi ment i s approxi mately 64kB, although enbodi nents are possi bl e using
ot her 5catgrirsis defined O InférfiationlihaCis fighi fo bd fRed B DgLRMUombdRknk 8nliy BAdY. Ny a
graphics driver that is sending a stream of command data to the graphics

cont r ol | ethadis, SQispddaBle GoBRRIEn ddded nbthebl®lol be@étaifled Byome EdiRpudrapsgsor | 10 to
the system |l ogic device 120 by way of the processor bus 11 S. 10 The

command QRténk %férﬁféﬁb:}{ R Ha¥h ddRBUHAAB RS REm cBiBEeRE ?dg@iatpa&i%bla%ghé s placed

in the cache 130. Included in the stream of coman ata Is a segnent of

_di ey i s, - | abel ed
190 PR RATR S0 i RN e SAIEE B el 20l o0 o
oS CBi AR BR  PHASASRE BP 1), © S

a Odt e cache managefrent uni

whet her a particul ar cache entr ont.ai ns_di sposabl ata by.conparing the
dar o0 31 RS s T sebir v e o B G oo kv b S IR L o ¢ o
di sposabl e address  space dei nition re jsterg 122 and |123. The contents of
these redPLEERLY.GRf ST, PHIOLHANcs i Ere RN on addr ess space. Any
information having a destination address that falls within 20 the range of
addr esses def FHE bis & Hecksligram of divsieay| Wringludingan eamhediment ol cagheined to be
di sposabl e by the cache managenent unit 13| . Qher enbodinments are
possi bl e 138 emyedded ighsysietm legic deviee 130t &he pratem legie deviemt204s eanrlkdéhgy with the
di sposabl e information across the processor bus 115. The attribute may be
st ored wiprdressoe! i ¥popmiotseoribus o rakhiconstém lagirederige h20 inmalso chepleskiolae
managenent unit can observe the attribute to determ ne whether a 25 cache
ent r yl5corsysiemsnettiosyp bdadnd @ graphies nerttioder. 150. Tha/f@ploey @bt@BE1 50 is coupled

to the system logic device 120 via a graphics bus 155. The graphics bus 155 may be an

accelerated graphics port (AGP) bus or any other bus capable of coupling a graphics

component to a system logic device.

The system logic device 120 includes a processor bus interface 121 that provides
20 communication with the processor 110 over the processor bus 115. The system logic
device 120 further includes a graphics bus interface unit 125 that provides communication
with the graphics controller 150 over the graphics bus 155. The system logic device 120

asserts control over and communicates with the system memory 140 by way of a memory

controller 124,



PCT/ USf 11/ 5(L11.1 The graphics driver running on the processor 110 is able
to know whet her a particular coonmand will need to be read nore than once.

I f that pe®dYedR® command does not need to be read nore PHANSOVIE]+ t hen
that command i s designated as di sposable. The "di sposabl e" designation is
comuni cated to the slystem | ogi c device 120 via one of the 5 techni ques
descri bed preWsoneyiiapsly@mationadethp systam ogissigpice 120 acludes gsaehis| 180.cBirands are
stored in the cache 130, the commands are available to be read by the

gr aphi cs cadnrt130linotuded &Oumbki pEentti¢se For tjsienbedisnsny, pashleatry B3epablesofr ead t he
contents of the disposable cache entry 133, the cache managenent unit |3 |
may al | owtdringteitieertdispodabletifoonatiomor nanedisfoyable informatina Avachout first 10
writing the disposable information to the system nmenory |140. On the other
hand, befRimgétnat aRic s denaipesehétherniparticdlhr alttyeostaink dispasabldiospms abl e cache
entry 132 to be overwitten, the non-disposable information nust be witten
out t g t hBspoysbleSiTormaminy ThéBache siz& fr tidiembdimeht BRppp@Rinaatdinb4kByat i on renai ns
avai l abl e to the graphics device 150 or other system conmponent. 15 Although

there is JifohdmyoainRnts akdyiissiBlcupmE afkecachd wieBmL i ON be written to the
system nmenory 140, sone enbodi nents may all ow the system | ogic device 120

to wite di Sp?’?ﬁmisedigcﬂgs%nﬂrﬁi“eip%&ﬁb flms RNAIE DoFIBATRS driviet that 13 s@fdﬂ%ra to make

roomfor nore data I1n the cache 13 en the processor 110 woul d ot herw se

need to \é@esmfoﬂ?rﬁﬁ@ﬁa&r’@% ér?ph%%@ﬁfﬁ)ll@r" 70l 3k Bommandldiea idldsipkiRal On above

in connection w Igure 1 refers to a processor stream ng conmand data to
a graphics cqantroller v i j ere data
st grgeaﬁi ngfsr?rgﬂ})ecf)(gﬁcre?ﬁoﬁbl “E@}{%esgﬁw%‘ﬁ %(?Hesv?sg? gﬁbﬁ%%@%? rsog%éﬁgdli}% gl%\hi s a flow
di agram of, one e di ment .of, .a.method for mng in a
clorrguf(ér i%gﬂqﬁ?ﬁ?t:aﬂrﬁﬁe'Yegr?délﬁﬁpa{g%?éss%mﬁ%%g% {)j/rml ﬁil%ﬂgsﬂl%%ﬁﬁ%tg?c dgv: ce. 25
At block 210, a line of information is,received fro;na roceb sor. The |ine
of i nf or né#¢hok0s Incl e siesancef cpPFANLEAL4 8@ sgament gqnétﬁéogs? ¥ a cache at

bl ock 220. At block 230, a determnation is made gs to whether the |ine of
i nf or mat i bferngtiefi thgdsHerdin 4‘faCP%@“D’i‘ﬁ%('ﬁ'?e"?dﬁ‘ﬁar"ﬁ%fglsB?faP@° *YMEdposabl e,
then at block 240 the line of information is witten tq_system nenory.
However , #rid asagment eédisposphie mferaratiomthpids sipeed dsaenche entiydd3 labgledasay
determnation is made at bl ock 250 as to whether the |ine of information
has been diemdatigcahsgmtydm devi ce. Once the line of information has been
read by a system device, then at block 260 the cache entry containing the
line of i nfor ratritoneiampi dnthedihent thseacheananagemeshunii tHolgterminesswheghert i ng t he
line of information to systemnmenory. In the foregoing specification the

i nvent i ona patcliseactdescy tdaransdisfosabls datatnom@nipering the address of that

particular entry and with the addresses stored in a pair of disposable address space
definition registers 122 and 123. The contents of these registers define a disposable
information address space. Any information having a destination address that falls within
20  the range of addresses defined by the definition registers 122 and 123 is assumed to be
disposable by the cache management unit [31. Other embodiments are possible using a
transaction attribute that is communicated along with the disposable information across the
processor bus 115. The attribute may be stored with the disposable information in the
cache and the cache management unit can observe the attribute to determine whether a

25  cache entry contains disposable information.
4



10 specific exenplary enbodi nents thereof. It will, however, be evident

that various nodifications and changes may be nmade thereto w t hout

departi ngvd nmenizdee broader spirit and scope of the invent POT/U&S1/3g14 forth
in the appended clains. The specification and drawi ngs are, accordingly, to
be regarded in an illustrative rather than in a restrictive sense. 15

Ref erence i n Theerapbies dfiverawining andhe pracessas a4 ivshle to ko, whehgiddi nent , " " sone
enbodi nents, " or "other enbodi nents" neans that a particular feature,
Struct ur garti@larebmmand il skeil © lbersast mbre thanonew rifiiet pagiculdr commard @edodi nent s
is included in at |east some enbodi nents, but not necessarily all

embodi MeRgiSieedh bt R@dinirethain oice, Tilrethatoommasd iyjseighatertasslisppsablen Tabodi nent |,
"one enbodi ment," or "sonme enbodi nents" are not 20 necessarily all

ref er ri ngyitRshe RapRtieARAdnRALated 6 the WocBRIORE-d4BS( 120LvM MB Okt i s cl ai med
is: 1. An apparatus conprising: a processor interface unit; and PCT/U SO 1

/'50- 44 - 4, BhAaRABRrib& préR6BIy. Nfor mati on recei ved froma processor coupl ed
to the procegsor Interface unit, the cache to store di sposable infornmation.

2. The appar a@hl&e ﬁé ndi-@bgBsdble drldRlispBEBR coMnfatidd diestort G he oavhe 3G plesabl e
information. 3. ‘II e apparatus of claim2, further conprising a cache

ranagement Haxizflts a%gﬁaxjaﬁab?eelro%% 'Féa@%};"(‘ﬁh%ré}ﬁ'ics%oﬁﬂﬁl@ﬁl FoNtAREr RiprAphits di sposabl e

i nf or mat FOR" e apparatus of claim 3, further conprising a bus

Interface unif 1;5% t%ls lre%i:’th% acgﬁléﬁt%ftﬁ%?ﬂx%ﬁ:lé EachfEntRUS 3] AL 84chace unit to

access t fentollgn e apparatus o aim 4, the cache managenent unit to

all ow the cache entry to be ovye i i : 1 t he bus
interf acé“alﬂi’ﬁef“ef‘b'ﬁ‘dts%tl ﬁ’éayc?gg‘ﬁ\e(haé\éﬁtwfgﬁgg{%ﬁhnﬁg{aﬁg&?g{éﬁgmona@ﬁé%@nent | ogi c
determ nes that the che entr ontain i a i i 6. The
apparlt ugvrgmgéheaﬂlmoga%?eflﬂﬁ’ﬂﬁ%‘}"“ﬁ%ﬁl&ﬁ{/ Sg "Fné‘%@?@?é%“ﬁ%ﬁ?@%ﬁ%ﬁ%ﬁ er. 7
U2/ U~~2s(~ PCT/I1SOL/s0~1~ 7. The apparatus, of ¢l ai cache
managenmerhe w@alie manggemen unit hl qllow the PW%‘%‘R@ ca%e%b@ gBez tgg’l%i vered to the

WO

SAT'S
system menory controller for delivery to a systemnenory if the cache
manage e mvenwritten,dhe ranndispesableigformation ayshbe \%‘ngr'&/’“&&?gtge W&%"&rgﬁ%%&n di sposabl e
information. 5 5 8. The apparatus of claim7, the processor.i r]# rface unit
to recei Vid0ao thasthe sabtiiepasalile infermatien meins ByailabIe tRythe graphiss 8‘?"69?1 ﬁ@r processor
when the processor delivers disposable information to the processor

i nt er f acepthis§stem component.

15 Although there is no requirement that disposable information be written to the
system memory 140, some embodiments may allow the system logic device 120 to write
disposable information to the system memory 140 in order to make room for more data in
the cache 130 when the processor 110 would otherwise need to wait for cache space to
become available.

20 The discussion above in connection with Figure 1 refers to a processor streaming
command data to a graphics controller. However, other embodiments are possible where
data streaming is occurring between other system components.

Figure 2 is a flow diagram of one embodiment of a method for optimizing data
g in a computer system utilizing random access memory in a system logic device.

streamin

25  Atblock 210, a line of information is received from a processor. The line of information
5



9. The apparatus of claim?7, the cache nmanagenent unit to determ ne whether
the cache entry contains di sposable data by conparing the cache entry
address wo h2/es42 range of addresses that define a di spos&bTasSprifgtati on
address space. 10. The apparatus of claim9, further conprising at |east
one progranmabl e register to store addresses that de&i ne a abl e

.t hat, dj
addr ess spw@esd.in 2 tachaashlacked?0- A6 hioek 33t detgrypyoadspp ea&ﬁ?iwf?ad‘%q%gslst em | ogic

devi ce coupled to the processor, the system|l ogic device incl gi g a

pr ocessoind dftifofraatien isrdisposabied hthe dionef ipformptinnds i‘?ﬁdbspﬂsé&eo‘i‘?e? @i (?Cged froma
processor coupled to the processor interface unit, the cache to store

di sposabbs thefing sRihfoanation 2s wikthen topystesmmemony laweyen if thedie®iche to furt her
store non-di sposable 20 information. 8 WO 02/ 115. 1256 PCT/ LI SO11S0. 11-4
13. The gyshamv®fs depadabieliBen 4 hetherydsteeminatigi ig made ddeock 259 Aeto Whethetidi ng a
cache managenment unit to determ ne whether a cache entry contains

di sposabliR (inBbPiEHnGh hat Beentbal IBysdystematevice.aDme 1l lineref infommation hasgi ¢ devi ce
further including a bus interface unit. 5 5 15. The system of claim 14,
further GoumREddtyiydemianiics iaupbeck 260 thtieackyatyrmohtaiing thielited bus
interface unit. "16.” The system of claim 15, the cache managenent unit to

al l'ow the £ache aniilb¥ed @ JeDvEM@HISh Withen firdt weikieg the line ef infurpliah tbo t he bus
interface unit reads the cache entry and if the cache managenent | ogic
determ nes. tnm‘tem%g;e cache entry contains disposable 10 information. 17. The
system of AT , the systemlogic device further including a system
eI Y CONt & Ol i Torping BEeAATLE Ml i b detibBenImRBEIRIO0 2 Syt em

menory coupl e em nenory controller. 15 15 19. The system of

claim 18, the cache managenent. unidt to.c BaVakibys contents to be
del i V8r edpqcﬁqﬁgmgﬁg@aﬁoﬂ%}%}h%gﬁ rlto‘lpllnél?d{%g?'l’ gi?‘ﬁ%?yat o the syst em menory

if the cache managenent unit determ . PEAE R YréMedpfR NOt
cont ai n dm%dpfefgaﬁwsé'“gﬁg%‘ﬁ?ﬁdl‘?yo'ﬁm e%%§rﬁ§%&§h§t&%/ usl 1 1/ 5'35%1~
and scope of the invention as set forth in the appended claims. The specification and

drawings are, accordingly, to be regarded in an illustrative rather than in a restrictive

sense.

[1INYY

15 Reference in the specification to "an embodiment,” "one embodiment," “some

embodiments,” or "other embodiments” means that a particular feature, structure, or
characteristic described in connection with the embodiments is included in at least some
embodiments, but not necessarily all embodiments, of the invention. The various

. . "
appearances of "an embodiment," "one embodiment,” or “some embodiments™ are not

20 necessarily all referring to the same embodiments.



20. The systemof claim 19, the processor interface unit to receive a

di sposable information attribute indication fromthe processor when the
processoWwv@erpseses di sposable information to the processoPCruserfete unit.
21. The systemof claim 19, the cache managenent unit to determ ne whether
S the cache entry contains di sposabl e data by conparing the cache entry
addr ess GLABMS r ange of addresses that define a disposable information
address space. 22. The systemof claim 21, the system|logic device further
i ncl udi ng at Whatds cleimgd i ogr anmmabl e register to store addresses that define
a di sposabl e address space. 23. A nethod, conprising: 10 receiving a |line
of information froma processor; storing the line of information in a
-cache; determ ning whether the line of information is disposable; and
witing the li.ne ofnappireusmompnisingd a systemnenory if the information is
not disposable. 15 15 24. The nethod of claim 23, further conprising

al | ow ng the dproeesasr interface mmit;iaadh t o be overwitten without first witing
the line of information to the systemnenory if the line of information is
di sposabl e angcache folserrd inf@mafion mécvedetdnompiloassdreeupledadhdpyro®ssy st em devi ce.
10 WO 112/ 0S~251 PCT/USII1/511.41-1 25. The nethod of claim 24, wherein
det-er m nigigtashetin@re cabiR b bor difposabiednfsahation. i s di sposabl e i ncl udes

exam ning an attribute conmunicated along with the Iine of information by

t he processor. 26. The method of claim 24, wherein determ ni ng whether the
line of information is disposable includes conparing the address of the
line of inforjymati lﬁ lofhe%géﬁ@@@ﬁﬁﬁertsﬂﬂé néiedispesbl@ di sposabl e

i nformati on a%rgr eg!;he‘s‘éfggdgaétﬁs 6&%9 . AY9. Al & Al % AY9. Al Qﬁtﬁl & Al & As9.

) - eqru#y

{ upkf a\ ta caﬁ':a] ca] cal caU] ca] c: a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca]
ca U c”al cal] cal cal ca] cal] cal calcalca x

3. The apparatus of claim 2, further comprising a cache management unit to

10 determine whether a cache entry contains disposable information.

4. The apparatus of claim 3, further comprising a bus interface unit to allow a

device coupled to the bus interface unit to access the cache.

5. The apparatus of claim 4, the cache management unit to allow the cache
entry to be overwritten if the device coupled to the bus interface unit reads the cache entry

15  and if the cache management logic determines that the cache entry contains disposable

information.

6. The apparatus of claim 5, further comprising a system memory controller.
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v( FKR| wr @ 02p34pswa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] capcajusal/aaj£a] ca] ca
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disposable information to the processor interface unit.

9. The apparatus of claim 7, the cache management unit to determine whether
the cache entry contains disposable data by comparing the cache entry address with a

10 range of addresses that define a disposable information address space.

10.  The apparatus of claim 9, further comprising at least one programmable

register to store addresses that define a disposable address space.

11. A system, comprising:
a processor; and
15 a system logic device coupled to the processor, the system logic device including
a processor interface unit, and
a cache to store information received from a processor coupled to the

processor interface unit, the cache to store disposable information.

12.  The system of claim 11, the cache to further store non-disposable

20 information.
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14.  The system of claim 13, the system logic device further including a bus

interface unit.

5 15.  The system of claim 14, further comprising a device coupled to the system

logic device bus interface unit.

16.  The system of claim 15, the cache management unit to allow the cache
entry to be overwritten if the device coupled to the bus interface unit reads the cache entry
and if the cache management logic determines that the cache entry contains disposable

10  information,

17.  The system of claim 16, the system logic device further including a system

memory controller.

18.  The system of claim 17, further comprising a system memory coupled to
the system memory controller.
15
15 19.  The system of claim 18, the cache management unit to cause the cache
entry contents to be delivered to the system memory controller for delivery to the system
memory if the cache management unit determines that the cache entry does not contain

disposable information.
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range of addresses that define a disposable information address space.

22.  The system of claim 21, the system logic device further including at least

one programmable register to store addresses that define a disposable address space.

23. A method, comprising:
10 receiving a line of information from a processor,;
storing the line of information in a cache;
determining whether the line of information is disposable; and
writing the line of information to a system memory if the information is not
disposable.
15
15 24.  The method of claim 23, further comprising allowing the line of
information to be overwritten without first writing the line of information to the system
memory if the line of information is disposable and if the line of information has been read

by a system device.

10
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5 information is disposable includes comparing the address of the line of information with a

range of addresses that defines a disposable information address space.



