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OPTI M ZI NG DATA STREAM NG IN A COWUTER SYSTEM UTI LI ZI NG RANDOM ACCESS
MEMORY IN A SYSTEM LOG C DEVI CE FI ELD OF THE | NVENTI ON 5 The present
invention pertains to the field of conmputer systens. Mre particularly,
this i nvenVPEHOP¥EFtains to the field of optim zing daPEl/E¥EHI ng t hrough a
system | ogic device. BACKGROUND COF THE | NVENTI ON Desktop conputer systens

The or aphi co ERREPEAT PP SRATRAOF h&ﬁw%ﬁﬁ@%?ﬁ@ﬁ&m” To draw by
cont rol 1 ar - ar SOy AREARLmIN AP RS TORRORERE o 002\ 00 (of t en

referred to as a "chipset') pat are bei ng used for
conput er - ai ded desi gn or fors“’ggﬁ}\(\éjlal‘?rjetzI the gommnd traffic between the

processor %ﬁ%ﬂ{@g@ﬁglsﬁntrol | er can be considerable. The 15
conmmuni cat i he processor and the graphics controller can
often suystain Tﬁé‘ﬁlé&eﬁ%kr%:lx é/enﬁ‘?{tgthgﬁmmﬁtﬁ&%e% vbe 1c’ufarl§ he command

traffic is routed through- nenory, since t nenory system nmust sustain
twi ce the baneehtdh Perals RideldbPoptimBhg QK strehdifz AATM GAMRABHS. This is
because the commands nmust be witten fromthe processor 1nto nenory and

| at er readdhaek from nmenory by the graphics controller. 20 One solution to
the limted nmenory bandw dth problemwould be to wite comuand data
directly fBACKGROUNDOCETHEINVENTION gr aphi cs device, elimnating the wites
and reads to and from system nenory. However, when conmand data is witten
directly Desktop computer systems typically use a graphics controller to display 3D images

10 onamonitor. The graphics controller receives instructions regarding what to draw by
driver software running on a processor. The processor and the graphics controller are
typically coupled together by a system logic device (often referred to as a “chipset”). For
systems that are being used for computer-aided design or for 3D games, the command
traffic between the processor and the graphics controller can be considerable. The

15 communication paths between the processor and the graphics controller can often sustain
substantially more command bandwidth than if the command traffic is routed through
memory, since the memory system must sustain twice the bandwidth in order to transfer
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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by the processor to the graphics controller, processor cycles cay hen&305
if the aggregate buffering capacity of the graphics controller and system
| ogi ¢ device is consunmed. When 25 this happens, the processor is forced to
wait for buffer space to clear before it can proceed. 1 27 June 2005 WO
02/ 054256 WOt/ 50414 Because the graphics driver REYUHEHI4 0 perform
conpl ex cal cul ations and these calculations can be forced to wait for
sinple co nd iLte.operations, a substantial, .waste of processing power
s oxper | caane bt ey 8o BBt kB (e PR P e om | ogi ¢ devi co

were incr efﬁﬁ:ﬁlgﬁon%_%ﬁ b?foR{a@t‘é i?f&Fsi?A@%‘Lo%n%&’@.ﬁﬂé ‘ﬁ%?a‘?iollsea%(ﬁjbesi’a\’gﬁaii ng for buffer

space to clear. e systemlogic device cou nclu substanti al cache

that may b@asfé%?ﬂoée&%in@%&éﬂse?ﬂ%ﬂéﬁ@% command data so that the commands nmay be
read by the graphics controller directly fromthe systemlogic device.

However, becaugenelahBur® b sfa@0h the SRM G icRAcIRrIRYealll, thhOW Ng whet her the
data witten to the buffers will ever be needed again by the graphics

cont r ol § erprédessBdiwcadFRpeAEcOkd HhitiSy/ B RPErABRE o clehh iThe egﬁénuro'giaabvnas the problem
of requiring that all of the data witten to the buffers also be witten

out to Sy SdoelfindREDd sibstahti® taekk)thad@eicteluved hybulfefeasiph SthmrANEdaRlsh thacconput er syst em
performance. BRI EF DESCRI PTI ON OF THE DRAW NGS The i nvention wll be

under st oodhamenaiidd irlay bef readiy thl eraphids aontreltk:r diessy frqpd thosysigh ogin 15 bel ow and
fromthe acconpanyi ng drawi ngs of enbodi ments of the invention which,
however, stedcd. dometer, besatsathe systemo Idgicrieticethhanoiway effknbwing Wiethettbe speci fi
enbodi nents descri bed, but are for explanation and understandi ng only.
Figure 1 idtagrigbrge ke difegratievef beapmicdapiiobly tregrephos catrdlpstréysomac| udi ng a
system
10 other system agent, this solution has the problem of requiring that all of the data writen to
the buffers also be written out to system memory, thereby negatively impacting overall
computer system performance.
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 Jogic device.



| ogi c device cache that stores disposable information. 20 Fi gur272June@2005
fl ow di agram of one enbodi ment of a nethod for optimzing data stream ng
in a conputer systemutilizing random access nmenory in a systemlogic
device. 2 27 June 2005 WO 02/054256 PCT/ US01/50414 DETAI LED DESCRI PTI ON
One enbodi WBH208356 an apparatus for optim zing data st PEEHAARGMH a conputer
system between a processor and a system conponent includes a cache in a

systen1Ioghﬁl%ﬂiihﬁﬁﬁgﬂﬁﬁ%éfores di sposabl e i nformation. The term

di sposabl - used 5 herein is defined as information that is
meant to be re systemco ne in LG "di sposabl e

i nformation" dgg%a%% mﬁé dma%mﬁgpg% a%ﬁ%%dﬁﬁagﬁgm%"ac'@m&§systen1 once the

| nfor mat | 0B BerRR R piY Ispog)ggéw%orﬁyﬁén?miﬁ&gp&aﬁnﬁa syPfifegR Particular

cache ent?y contal nfng e Information Is re by a system
conponent dewa@ﬁmtf;@@b&kp%%e Ynfon'ﬁ?r%n D QR FMhpbdabie l?uforrﬁ%ﬁﬁf’i‘% Gsedi sposabl e

|nfornat|on I's nmeant be read only once, there I's no need for the

cache 19 Vekdifis Héﬁﬁedlaetnafnnam R .éxﬁeaﬁbf%eereadrm@wmla@mﬁ&z&wnw' ting the
cache entry, and system performance is thereby inproved. Figure 1 is a

bl ock di agrians,ofisRsab) if@utbROdded ot hted RBe RRINGIIIARH comPlerfstem cache 130
enbedded in a system |l ogic device 120. The system |l ogic device 120 is
coupl'ed t Opnde thPMRERHEDas Bekfconbume@bind HaaS Somporeins Ohde parfibitar 83¢5¢ em | ogi ¢
device 120 is al so coupled to a 15 system nenory 140 and a graphics
cont r.ol | erenfpébntaihing dgposfdli iffSrmaedatid redd bo & syblefil corSpoaéntlaedchetetrt he system | ogi ¢
device 120 via a graphics bus 155. The graphics bus 155 nay be an
accel er at efaybe aphiritsn. (Recdusy dpbhblbinforaationis yemt fode renlycmgEathbre of coupling a
graphics conponent to a system/logi c device.

10 is no need for the cache to write the information {o system memory before overwriting the

cache entry, and system performance is thereby improved.
Figure 1 is a block diagram of a system 100 including an embodiment of a cache
130 embedded in a system logic device 120. The system logic device 120 is coupled to a
processor 110 via a processor bus 115. The system logic device 120 is also'coupled toa
15  system memory 140 and a graphics controller 150. The graphics controller 150 is coupled
to the system logic device 120 via a graphics bus 155. The graphics bus 135 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.



The system | ogic device 120 includes a processor bus interface 421 dﬁ%tZOOS
provides 20 communication with the processor 110 over the processor bus
115. The systemlogic device 120 further includes a graphics bus interface
unit 125 that provides comrunication wth the graphics controller 150 over
t he graphiweobass2sd55. The system | ogic device 120 asger/vwi/swntrol over and
comuni cates with the system nenory 140 by way of a nmenory controller 124,
3 27 June 2005 WO 02/054256 PCT/ USO [ 50414 As previ ous@/ ntioned, the
system | ogi ¢ ddgprevouslygeptipascdiesysiam logic evicg 32 in 2 gl ® includes a

nunber of entries. For this_enbhod] ch en |l e of stori ng'
ei t her di spreRsARY Bclides HImBET of PN #%nﬁ"sﬁp‘g??a c&bfaéﬁ F‘ﬁ‘?’ ﬁ?fﬁg Sh. A cache
managenent unit 1 det er mi nes whet her rticul ntry contains

di sposabl e“@f‘igﬁ‘ﬂﬁr °§§P'§B?)‘p§‘5ﬁ1°%°’|“ﬂ‘i’ 6‘?‘%@ g ormalt}% cﬁcﬁe size for this

enbodinent is a Er“g‘i‘i‘ e caw(vg?ﬁrapamcm cglgpgsddlsgg 6@1{%{)‘? possi bl e usi ng

ot her cachB¥f sshion g proces I's running a
gr aphi cg dr.ive l en to the graphics
control rd'ingfj’{’lefﬁ "Fheﬁgcggg%e%?rstﬁdg %?%%é%& eq(gr ocessor 110 to

t he Syswmlhox%h%m%o%ﬂ ﬁ@ar}'ﬁggﬁp]g Yortf cal gzegrocessor bus 115. 10 The conmand

data is recel ocess Interface unit 121 and is placed in the

cache 130. Inc Rssfol SheShdc&ad Afis ATER R pE &ldRvdr Brafis S04 t of
non- di sposabl ek&%golércrrét?or?%t ﬁat IS Sstor ed%llpl a ca(;he entrﬁBZ (1 abel ed as

a non- di spesabhonRaiQaR Rithe Qra h@mntﬂ)u&qgmﬂ% cofmadlil SO adibe@ed nf or mati on t hat
is stored In a cache entry 13 | abel ed as a disposable cache entry). 15

\llzvﬁret Lglr S examk pro&sderdio rRmd systérﬁ' Reit a&ite 1708) dgesraiRiprddessdr bds315.det er m nes

10 The command data is received by the processor interface unit 121 and is placed in the
cache 130. Included in the stream of command data is a segment of non-disposable
information that is stored in a cache entry 132 (labeled as a non-disposable cache entry)
and a segment of disposable information that is stored in a cache entry 133 (labeled as a
disposable cache entry).

15 For this example embodiment, the cache management unit 131 determines whether
a particular cache entry contains disposable data by comparing 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 131, Other embodiments are possibie 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.
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a particular cache entry contains disposable data by conparing phej RN35
of that particular entry and with the addresses stored in a pair o

di sposabl e address space definition registers 122 and 123. The contents of
these registers define a disposable information address space. Any

i nf or mat i owohzesiasg a destinati on address that falls wWPCHI¥WLU20@14 he range of

addresses defined by the definition registers 122 and 123 is assuned to be

di sposabl e by the cache managenent unit oginents are possible

) 31 her
using a transBiegraphies deiver BTSN Ty REOCTSOr &@rﬁﬂy}?%lgio‘é’dv‘?'gt? g with the

di sposabl e i nformation_across the ocessqr bus. tribute may be
stored wi tPatieuis commgsd willseed o E"frﬁapr‘?ﬁ’feﬁfé)aﬁ P ﬁhgppaﬁg‘éﬁgbgn%gtdﬁ% cache

managenent unit can observe th ri - ] phelcher a 25 cache
entry contdiised toPrRRIIAR ¢ a“ioﬂ?eo‘ﬁ?‘?gt'al&%’H’%ﬁﬁig&?ﬁgﬁég%%&bm 02/ 054256

PCT/ US01/ 50414 The graphics dri j DA200i960%8ME 110 is able to
know whet hé‘Fp"éFblepgetSigi’%Fﬂ '5?0"3:"%'1?1111%%{o&y%eﬁgggla?%&be read nore than once. |f

that particul.ar conmand not need to be read nore than once, then that
command i 4 'E%L\efg%é%%ppéesvﬂ’gﬁéposabl e. The "disposable" designation is

communi cated tgo 1 1L 9QigGp BN EBmdndPard tstedin ére @iché 136, the t echni ques
descri bed prev "55@?9@@?@%% n%n-dicsp[gsabl e and di sposabl e conmands are

stored in 1310 §16d bG MUBRMGLS cahirlicP15d] haklie giaphie read by the
graphi cs C%‘ﬂ??“@? e?va%%o.oAftergt he graphics controller 150 has read the

contents qf 1 he 16 BPASERL SneRSHithe@Rpdsdbleloddhe edfyd3% deloshe managenent unit 131
may all ow that entry to be overwitten by other data wthout first 10

Wi ting the o soesabihe e iRt dofiobeolhaitsyistoder divithyut i50. On the ot her
hand, before " the cache managenment unit 131 allows the non-disposable cache
entry }g2 v@rﬁin?ﬁe disposable information to the system memory 140. On the other hand, before
the cache management unit 131 allows the non-disposable cache entry 132 to be
overwritten, the non-disposable information must be written out to the system memory
140 so that the non-disposable information remains available to the graphics device 150 or
other system 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
streaming in a computer system utilizing random access memory in a system logic device.

25 At block 210, a line of information is received from a processor. The line of information
' 5



overwitten, the non-disposable information nust be witten out2%ojihe 2005
system nenory 140 so that the non-di sposable information remains avail abl e
to the graphics device 150 or other system conponent. 15 Although there is
no requirenment that disposable information be witten to the system nenory
140, sone wolhgdursents may all ow the system | ogi ¢ devi EET/URWSHtt wri t e

di sposable information to the systemnenory 140 in order to nake room for

nore data in the cache 130 when the processor. 11 wberw se need to
wait for da&ﬂn@lisp%@e@aﬁ'@i““ﬁ%oﬁ’r@'°‘§\73ﬁla§f’)t?@.ma 'sfﬁaedgégl/@g{h%g?on above in

connection with Figure 1 refer 0 roc. S0 piskmand data to a
gr aphi cs dioaefrigfprmation '%W@F'ﬁfﬁfh’?r‘jﬁgﬁ)%%?ﬁgﬁ%téﬁgc{se possi bl e where data
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di agr am of24&k optimzing data streamng in a

conputer system utilizing r ESSon TEARE ¥t biddk 2509y Giwhethdrogi c devi ce.
25 At bl odRrfomppont d‘Fﬂoﬁhle’g?en?ﬁE@ggg@ﬁon I's received froma processor. The

line of inLorrraHB @Enaﬂ-%%z%?#y%ﬁ%{%@%tem\@i%kﬁ%ﬁcRGH%MS%159414 is stored

in a cathd"&lirep 30, a determination is nade as to

whether the | ine. of i Ealid Phlodk26cthépagamheontifing helideiofie of i nformati on
is not di gbﬁ%rgagl 5?‘9%}%('131@ atc’ bl (;ﬂcko 240 the line of information is witten to

syst em menpry. -HOWBVEE 4 tobf ovehittd itho@ first Wiitiig iz tlinoof irifgmetios gosabl e, then a
further def@rmnation is made at block 250 as to whether 5 the |ine of

informati Os?stmﬁl .9&?.” read by a system device. Once the line of information
has been Tead By a system device, then at bl ock 260 the cache entry

cont ai ni ng t hey dhd¥gregling s¢dafﬁeartim& teniicn hed Beavdsstribes Wit rFERAI £ t en wi t hout
first witing the Iine of information to _ _
10  specific exemplary embodiments thereof. 1t will, however, be evident that various
modifications and changes may be made thereto without departing from the broader spirit

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

SenseE.

LI}

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 cmbddiment," *one embodiment,” or “some embodiments™ are not

20  necessarily all referring to the same embodiments.



system nmenory. In the foregoing specification the invention hasoBefihe 2005
described with reference to 10 specific exenplary enbodi nents thereoft.
will, however, be evident that various nodifications and changes may be
made thereto without departing fromthe broader spirit and scope of the

I nvention as set forth in the appended cl ai ns. The specification and

drawi ngs are, accordingly, to be regardedCleimsan illustrative rather than in
a restrictive sense. 15 Reference in the specification to "an enbodi nent,"
"one enbodi M¥hat isclaimedis: enbodi ments, " or "other enbodi ments" neans that a
particul ar feature, structure, or characteristic described in connection
w th the enbodintnhsqkmnhm@bu@ﬁﬁn%n at | east some enbodi nents, but not
necessarily all enbodi nents, of the invention. The various appearances of
"an enbodi nent pfoceRBEInRBAMIAERIG " Or "sonme enbodi nents" are not 20
necessarily all referring to the sane enbodi nents. 6 27 June 2005 d ains

What is clai nE@aoh&to&ercﬁﬁ‘ﬁPéﬁ? QIR stbdlsor cSuid RGeS sOr i nterface
unit; and a cache to storg In g?&g@lﬁgn redc@#é&g%rﬁ%moﬁeﬂ?wf coupled to
that maybe. aurebit BSEHIs bord daR Aot b stabn e mepoutoe.
I nformatio . .em ty if.the disposable infornation has been read
at | east ornl%e, ”]l% égE%M%BQle%ﬁ%%ﬁ?gtgammmwm@owh to
determ ne wh theé cache entry contains disposable information by
conpari ng ormation has been read at léast once, the cache further including a cache management

unit to determine whether a cache eniry contains disposable information by comparing a

disposable information cache entry address with a range of addresses that define a

disposable information address space.
2. The apparatus of claim I, the cache to further store non-disposable information.
3. The apparatus of claim 2, further comprising a bus interface unit to allow a
device coupled to the bus interface unit to access the cache.
4. The apparatus of claim 3, the cache management unit to allow the cache entry
to be overwritten once the device coupled to the bud interface unit reads the cache entry
.and if the cache manageﬁlent logic determines that the cache entry contains disposable
- information.
5. The apparatus of claim 4, further comprising a system memory confroller.
6. The apparatus of claim 5, the cache management umit to cause tﬁe cache entry
~contents to be delivered to the system memory controller for delivery to & system

memory if the cache management unit determines that the cache entry does not contain

disposable information.



di sposabl e information cache entry address with a range of addreoysasnéi0s
define a disposable information address space. 2. The apparatus of clarm
1, the cache to further store non-disposable information. 3. The apparatus
of claim2, further conprising a bus interface unit to allow a device
coupled to the bﬁs interface unit to access the cache. 4. The apparatus of
claim 3, the cac ezm%ﬂﬁﬁf clyim 6, fogheg|cpwprisingatdenshanegnogrymmalie tagister
overwitten once the device coupled to the bud interface unit reads the
cache ent ry o siate addrepses thapdafime aulisposshierstidiesapacedet er ni nes that the cache
entry contains disposable information. S. The apparatus of claim4,
further conprisi ﬁg‘gayswl‘&tceupﬁa'ngxry controller. 6. The apparatus of claimb5,
t he cache nanagenent unit to cause the cache entry contents to be
delivered to tppwcssgat;end menory controller for delivery to a system nenory
I f the cache managenent unit determ nes that the cache entry does not

contain di spasysnelogitfdeizatigiled 16 Wpﬁé&%;ﬁ@?éysteﬁ loglﬁﬂeﬂggﬁ%@ﬁfﬂ of claim

6, further conprising at | east one programa regi Ster to stor& addresses

that -define a di@gg@@r%@%ﬁgﬁ agace. 8. A system conprising: a
processor; and a systemlogi c device coupled to the processor, the system

 nfor mat1 on ol S sl BRAREIGHEkViind s it esuplen e e arooor it or 1 ace
uni £, e Gaehed Bieshe eord S AR AR Sl bt oy B Semagition it | ©”
ever having delivered the disposable information to a system memory if the disposable
information has been read at least once, the cache further including a cache management
unit to defermine whether a cache entry contains disposable information by comparing a
disposable information cache entry address with a range of addresses that define a
disposable information address space.
9. The system of claim &, the cache to further store non-disposable information.
10. The system of claim 9, the system logic device further including a bus
- interface umit.
11. The system of ¢laim 10, further comprising a device coupled to the system
logic device bus interface unit, |
12T Thé system of claim 11, the cache management unit to allow the cache entry

to be overwritten once the device coupled to the bus interface unit reads the cache entry

and if the cache management logic determines that the cache enfty contains disposable

information,



ever having delivered the disposable information to a system nepprj;nd 2005
di sposable information has been read at | east once, the cache further

i ncluding a cache managenent wunit to determ ne whether a cache entry

cont ai ns di sposable information by conparing a disposable information
cache entry addrgzsﬂ]\gth a range of addresses that define a disposable

i nfor mat i on addr édsHES¥den ofclaimy 12, $iesatamdogic fevien fBrthar irchulingvesystend ur t her
store non-di sposable information. 10. The systemof claim9, the system

| ogi ¢ devi c &MY gantrollere| uding a bus interface unit. 11. The system of
claim 10, further conprising a device coupled to the system |ogic device
bus interface uni4.The3gystehnef dyint Byfinthecdanprising.a syitan aRERPy ERPRAIFRRL UNI t
to allow the cache entry to be overwitten once the device coupled to the
bus i nt er f agysteommemonyadatrdlle, cache entry and if the cache nmanagenent | ogic
determ nes that the cache entry contains disposable information. 8 27 June
2005 13. The syks @he fstegd ¥ dRirhd | cadevi er.jincl udi ng
a system nmenory contrf)afﬂlE er. 14. #h%ggﬁl%?ﬁén%?g%ﬁ?%?&?ﬁeﬁé%%%ri si ng

a system MeRietseo O Ncka téﬁ:%sﬁs?éiﬁ hﬁﬂo@?é@é&pﬁgﬂ% ‘k@hlﬁ’?’&% 1§3§ystThe syst em of
u

claim 14, the cache managenent unit to Ca @Bntents to
be deliver ggah &l \ rol | e r delivery to the system

mermory if the ¢ gﬂgeén%ﬁggeﬁré‘%. utnulufct%(% .'gnﬁ?ﬁéétg?ﬁ%??‘e%%ﬁﬁﬁ%t@ﬁ% does

ot cont ai RgpdlBRGEARMGd"" O ™t 1 ON.

16. The system of claim 14, the system logic device further including at least one
programmable register to store addresses that define a disposablé address space.
17. A method, comprising;
receiving a line of information from a Processor;
storing a line of information in a cache;
determining whether the line of information is disposable by comparing the address of
the line of information with a range of addresses that defines a-disposable information
address space; and
overm*itjng-the line of information, if it is determined to be disposable, without ever
having written the line of information to a system memory once the line of information
| has been read by a system device.
18. An apparatus comprising:
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 that may be overwritten without



16. The system of claim 14, the system |l ogic device further i nCﬁVdeWeaéOO5
| east one programmable register to store addresses that define a

di sposabl e address space. 17. A nethod, conprising: receiving a |line of
informati on froma processor, storing a line of information in a cache;
determ ni ng whether the line of information is disposable by conparing the

address of evérhavingeéeldferedrthodispishlile infbridation forysted massly 8aESgispdiable def i nes
a di sposable informati on address space; and overwiting the |'ine of

i nf or mat i on infbfmation has skeh ealat ekt bRcd Mo ProrbasAtetmcidift8 eS8  havi ng
witten the line of information to a syStem nenory once the |ine of

i nf or mat i on dispaabIReEBrmiARE altibiie RURLAH M@@%&oﬁﬁ?ﬁgggﬁﬁ%comr I sing:

a processor interface unit; and a cache to ei ved from

a processor da%ﬁltﬁgdiﬁc}%bstﬁg' 5&%ﬁg§%rmeb@ﬁg%ﬁrgﬁtg#%&the cache to store

di sposabl e i nformati at nmay be ove _ 9 27 June 2005

ever having deli di sable,infor .on to a system nmenory if the
di sposabl e i nf or%’?ﬁ%#@gsﬁggﬁm?ggﬁhﬁ?acﬁg ﬂé@,"e‘[‘%&m&%sor i nterface

unit to r'e\(,:\ﬁigove ﬁ di sposabl e information attribute indication fromthe
processor A %n‘processor delivers the disposable information to the
processor inter](‘;ﬁc,ghunit. 19. The amat us of claim 18, the cache to
further store nof: 4re3pgasapsof claim b9, funthes gompnisingriens dpfpeiscgtunis todllaw & m 19,
further conprising a bus interface unit to allow a 3

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

21. The apparatus of ¢laim 20, the cache management unit to allow the cache
entry to be overwritten once 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 information.

22. The apparatus of claim 21, further comprising a system memory controller.
23, The apparatus of claim 22, the cache management unit to cause the cache
entry contents to be delivered to the systern memory controller for delivery to the system
memory if the cache management united determines that the cache entry does not contain
disposable information,
24. A method, comprising:
receiving a line of information from a proc&ssof;
storing the line of information in a cache;
- determining whether the line of information id disposable by examining an -attdbute

communicated along with the line of information by the processor; and

i0



device coupled to the bus interface unit to access the cache. 2%7 Jlh§e 2005
apparatus of claim 20, the cache managenent unit to allow the cache entry
to be overwitten once the device coupled to the bus interface unit reads
the cache entry and if the cache managenent | ogic determ nes that the
cache entry contaipns .disposable information. 22. The apparatus of claim
21, fur her cEOYFPHMEghedingwdinfomationrifit isaletermined to be dighosabie vathpwtreadrus of
claim 22, the cache managenent unit to cause the cache entry contents to
be del i ver edaviag wrigen the dinerofimfmnmmticontarsybtbm mdntry odeithekine dfenfbiation St em
menory if the cache managenent united determ nes that the cache entry does
not cont ai nhasibesp omdbly @ sysiéodewité.on. 24. A nethod, conprising: receiving a
line of information froma processor, storing the line of information in a
cache; determ ning whether the line of information id di sposable by
examning an attribute communicated along with the line of information by
t he processor, and 10 27 June 2005 overwiting the line of information, if
it is determned to be disposable, w thout ever having witten the |ine of
information to a system nmenory once the Iine of information has been read
by a system device. 11
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