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The present invention relates to conputer systens; nore particularly, the
preser¥Oi0R0ErEi on rel ates to executing real-tine applie@tigias@t a
conputer. system BACKGROUND 5 Currently, personal conputers are used for
various applications in order to sinplify tasks to be perfornmed by a user.

“Never t heEsOD QONNEPLRAATEFORPREOIANG REA WS @E&&ﬁoH%R'ﬁREBNEPr form

real -tinme applications. Areg‘lg‘%IP g{)ollcatlonls ch the
correctness of conputations PSR M2 comput er not onI y depends upon
| ogi cal correctness of the conputation, but also upon the time at io which
the result i@s&groduced. If the timng constraints are not met, the system

fails. ONtriot nmissile application, a patriot nust |ocate
an incomng mssile on a radar detection system and fi re a defense mssile
before the memmgnmmnhda&am&ﬁﬁpﬁ@ysys‘&éﬂ A€ partl i ficult to
execute real -tune operations on conventional conpute ystens operating

W th OBRBERY inPHRASRIARED 3ldibing ¥ Wndoms or W ndows
NT(r) ﬁbecause gener al - pur pose gpgngj azfypsys é’Fﬁ&Pé‘?ed%Y have the
capability to respond to events within a given t| me restriction. In
addi ti gpRcdERothgpdware platforns of typical conputer systems do not

generate events wthin the resolution of .tine required for execution.

5 Currently, personal computers are used for various appiicaﬁons in order to

simplify tasks to be performed by a user. Nevertheless, conventional personal
computers are unable to perform real-time appliéations. A real-time application is |
one in which the correciness of computations performed by a computer not only’
depends upon logical correctness of the computation, but also upon the time at

10 which the result is produced. If the timing constraints are not met, the system
fails. For example, in a patriot missile application, a patriot must locate an
mcoming missile on a radar detection system and fire a defense missile before the
incoming missile can destroy its target.

It is difficult to execute real-time operations on conventional computer

15 systems operating with general-purpose operating systems such as Windows 98®

: ) or Windows NT® because general-purpose operating system kernels do not have
the capability to respond to events within a given time restriction. In acidiﬁon, the
hardware platforms of typical computer systems do not generate events within
the resolution of time required for execution.

20 In an operating system like Windows 98® there are no rules as to how
application drivers are to treat events. For example, in some instances drivers
may shut off a received event for up to five seconds before the event is proceséed.

It is apparent that such a delay would be unacceptable for a real-time operation.

1



201 n an operating systemlike Wndows 98(r) there are no rules as to how
application drivers are to treat events. For exanple, ih9sPRg POBst ances
drivers may shut off a received event for up to five seconds before the
event WG0Mi8essed. It is apparent that such a del ayremwsel/iss7aunaccept abl e
for areal-tinme operation 1 2 2 DEC 2004 WO 02/01348 PCT/ USO 1/ 18679
Therefore, it would be desirable to provide real-tinme function to a general
pur pose operating system BRI EF DESCRI MON OF THE DRAW NGS 5 The present

i nvent & BEFERTe it W esrgBlg toprayvide eplytime fpmation teletgantell  descri ption
gi ven bel ow and ﬁéom %he acconpanyi ng drawi ngs of various enbodi mnents of
t he i nVeHPORPEHHRE 8¥°5'ngs, however, should not be taken to limt the

invention to the specific enbodinents, but are for explanation and 10
under sBREGH RESSRIPTIGNSF THE PRAWVINGS Kk di agram of one enmbodi ment of a
conputer system Figure 2 is a block diagramof one enbodi nent of a
processor; TBwecrEseptinredtios will bé andaistagd aroré audllyohemahbddiaiedt of the
operation of an event handler. 15 DETAILED DESCRI PTI ON A net hod and

appar atésgri '%n?!v@i{b@iinﬂgaﬁ@ﬁbmtth@&cﬁﬁ 5:3;&&, rawmgs' REVSQHM  conputer system
is des_criblgd. n the follow ng detai ?e dgsérip on of the present
et B BHTRE S ROERE AR Bl odler Bl A} 12RO Provide @

t horou
[imit the invention to the specific embodiments, but are for explanation and

10  understanding only.

Figure 1 is a block diagram of one embodiment of a computer system;
Figure 2 is a block diagram of one embodiment of a processor; and
Figure 3 is a flow diagram for one embodiment of the operation of an event
handler.
15 DETAILED DESCRIFTION
A method and apparatus for providing real-time operation in a personal
computer system is described. In the following detailed description of the present
invention mumerous specific details are set forth in order to provide a thorough
20 understanding of the present invention. However, it will be apparent to one
skilled in the art that the present invention may be practiced without these
specific details. In other instances, well-known structures and devices are shown
in block diagram form, rather than in detail, in order to avoid obscuring the
present invention.

25 Figure 1 is a block diagram of one embodiment of a computer system 100.



zo understandi ng of the present invention. However, Hﬁﬁ $ g l@gparent to
one skilled in the art that the present invention may g tz d wi t hout
these specific details. In other instances, well-known structures and
devi cewoam@imBown in block diagramform rather than pareediaisée i n order
to avoid obscuring the present invention. 25 Figure | is a block diagram
of one enbodi nent of a-conputer system 100. 2 22 DEC 2004 WD 02101348
PCT/ | | SChinpBef SystSano pRttudes alcemrdiQodeaghyitles Q?mE@é%B@aﬂogg&%? £3S! ng uni t

(processor 105 coupled to processor bus 110.5 I'n on ment, processor

105 is ar t clure ocessor e Pent famly of
processg’;‘i’m‘?éﬁc% l}’éw(r:{‘lgibt qo%lr’ﬁf’iljpli Fesfooﬁidg ﬂ&eﬁ%m%hp'@rttl um(r) and
Pentium(r) Il processors _available fromlntel 5 Cor poration of Santa d ara,
Cal i f oriFosessey ndhe,Rentin® fasgily, of piocesses dutading pheBentino® 11 fanwbessor 105 may
include a first level (L1) cache nenory (not shown in Figure 1). In one
embodi et obilcfegson® 266 Pesthah®d] pougked availaddciendBiglr y 107, which is a
second | evel (L2) cache nenory, via dedicated cache bus 102 The L1 10 and

12 cACEorpBiiioh®F SR8 (kS OCAFoii. CARGhE vl f
Al ternatively, cache nenory 107 may be co pled to proces 105 by a shared

bus. a conputer system
100. %E&SP{B%%@/ %‘f‘to coup%}ghfvqu[‘iagggbe&‘e%‘g é'f’gsg‘?‘ﬁn(‘)‘ﬁe embodi nent,
chip ﬁo S the 440BX chip set available fromlIntel Corporation;

homeve r chip 15 sets can al so be used. Chlp set 120 may include a

menory controller for
In one embodiment, processor 105 is also coupled to cache memory 107,

which is a second level (L2) cache memory, via dedicated cache bus 102. The L1
10 and L2 cache memories can also be integrated into a single device. Alternatively,
cache memory 107 ;z;ay be coupled to processor 105 by a shared bus. Cache
memory 107 is optional and is not required for computer system 100.
Chip set 120 is also coupled to processor bus 110. In one embodiment, chip
set 120 is the 440BX chip set available from Intel Corporation; however, other chip
15  sets canalso be used. Chip set 120 may include a memory controller for
controlling a main memory 113. Further, chipset 220 may also include an
Accelerated Graphics Pert (AGP) Spe‘ciﬁcation Revisicn 2.0 interface 320
developed by Intel Corporation of Santa Clara, California. - AGP interface 320 is
coupled to a video device 125 and handles video data requests to access main
20 memory 113.
Main memory 113 is coupled to processor bus 110 through chip set 120.

Main memory 113 and cache memory 107 store sequences of instructions that are



controlling a main nenory 113. Further, chipset . 220 rih@ BES§oziddcl ude an
Accel erated G aphics Port (AGP) Specification Revision 20 interface 320
devel oped by Intel Corporation of Santa Clara, California. - AGP interface
320 i swomaupked to a video device 125 and handl es vi depchat@/1seguests to-
access main 20 nmenory 113. Main nmenory 113 is coupled to processor bus 110
t hrough chip set 120. Main nenory 113 and cache nenory 107 store sequences

of i NStéxeaite@dy procissr 153 TRe fedileficed O thsWR-BRsABAfe PEF HHRRsof 18679
execut ed by processor 105. The sequences of instructionsS executed by

processgg TRy _gﬁ%%%%rgg}%&ﬁ%r J&Sbr%gg%rrermry 107, or

any ot her torage devi ce. Vi ces al so %ﬁpled to

processor bus 110, ch nul tipl rocessors and/or nultiple main nmenory
devi ces"'.(g"I s Ad o[V F’?%d’g?%i‘q ??@Bf‘?dﬁ"tPé?‘i?éS%fb“é@qv ngl e processor;
however, nultiple processors can be coupled to processor bus 110. Video
devi ce stgisag mudiiple processassand forohilfiplanatfempry devicesnBodipnert , vi deo
device includes a video nonitor such as a cathode ray tube (CRT) or liquid

crysi alsystemoays déschbed ttehs 065 syl PHORBEMT; hGwvb ) thitipld 0 Processor bus
110 is coupled to system bus 130 by chip set 120. In one enbodinent,

t | ' t C dheri
o a ShLaRpbi b AL A ek AN, VL IRRS e S R, T er et
Go f Portland, O egon; .however t her, t andards may al so be used.
Vit preciBorEl: Ta GbR SHEodD it Seemetiies s BHeRoUTHE 2o oyt om bus
130. as a cathode ray tube (CRT) or liquid crystal 8j$play (LCD) and necessary support '

10 Processor bus 110 is coupled to system bus 130 by chip set 120. In one
embodiment, systemn bus 130 is a Peripheral Component Interconnect (PCI) bus
adhering to a Specification Reviéion 2.1 bus developed by the PCI Special Interest
Group of Portland, Oregon; however, other bus standa:fd-s may aiso be used.
Multiple device;, such as audio device 127, may be coupled to system bus 130.

15 Accérding. to one embodiment, a radio transceiver 129 is coupled to system bus
130. Radio transceiver 129 may be used to impleinent a communication interface
between computer system 100 and a remote device (not -shown).

Bus bridge 140 couples system bus 130 to secondary bus 150. In one
embodiment, secondary bus 150 is an Industry Standard Architecture (ISA)

20  Specification Revision 1.0a bus developed by International Business Machines of
Armonk, New York. However, other bus standards may also be used, for

example Extended Industry Standard Architecture (EISA) Specification Revision



15 According to one enbodi ment, a radio, transceiver 129 izr@upl_lﬁg to
system bus 130. Radi o transceiver 129 may be used to irrgl e el
comuni cation interface between conputer system 100 and a renote device
(not swomeyaisdBus bridge. 140 coupl es system bus 130 topgegeegaE» bus 150.
In one enbodi ment, secondary bus 150 is an Industry Standard Architecture
(I'SA) 20 Specification Revision 1.0a bus devel oped by International

Busi nes$1Rdevilopsi by Codrpag @omphiawy, YK Mdiepe \iRviced) th&T adiibsd gigndar ds may

al so be used, for exanple Extended Industry Standard Architecture (ElI SA)
Speci f | BAtdrry; LSk sd AA | U501 /18679 3.12
devel oped by ﬁpﬁégéﬁfggfﬁle%%ﬁ%%%ﬁggrés‘%‘@%esa%“ ard di sk

153 an j iy o4 be coupled to secqndary hus 150. O her devi ces,
such gass(yt‘:’%ér%gg'?n%%%%‘fgﬁ%sgg‘g“(‘ﬁk{g@ﬁmﬁf’elﬂ%ﬁeé tq secopdaryne coupl ed to
secondgél;; _bus 150. 5 According to one enbodi nent, conputer system 100
i ncl udd®isaela real - tune operating systemintegrated with a general - purpose
operating system For exanple, conputer system 100 enabl es processor 105
to éxecute Zeadrdingrin ompshbahinkonsohputds syst@fl 100 HRAAEI LS AtdAAN Syst ens)
using the Wndows 98 operating system devel oped by M crosoft Corporation
of RediuRidlopdihl SAER imik rabl o g ABEL Bl s b DAL Ml Ll dredh 1 e ATt Wil
may I np

appreci ate that Conhputer System 10 enen Usi ng ot her

i e R i e s i T

constraints are not net, the application either fails or needs to
applications (e.g., radio communication systems) using the Windows 98®

operating system developed by Microsoft Corporation of Redmond, Washington.

10 However, one of ordinary skill in the art will appreciate that computer system 100
may be implemented using other geﬁeral—purpose operating systems. Real-time
applications are applications that have time constraints on aspects of their
behavior. If the constraints are not met, the application either fails ﬁr needs to
adapt gracefully to the operating conditions.

15 Figure 2 is a block diagram of one embodiment of processor 105. Processor
105 includes an analog to digital converter (ADC) 210, a timer 220, register 230,
event mechanism 24(.} and event handler 250. ADC 210 samples real. time analog
data received at computer system 100 and converts the data into a digital format.
According to one embodiment, ADC 210 is coupled to and receives the analog

20 data from transceiver 129 (Figure 1).

Timer 220 is used as a mechanism to generate timer interrupts at event

mechanism 240. According to one embodiment, timer 220 transmits a signal to



adapt gracefully to the operating conditions. 15 Figure é i m &h@gk
di agram of one enbodi nent of processor 105. Processor 1 5 i an

analog to digital converter (ADC) 210, a tiner 220, register 230, event
mechanVveOm2ma@8 and event handl er 250. ADC 210 sanpl es neatudoines7@nal og data
received at conputer system 100 and converts the.data into a digital,
format. According to one enbodi nent, ADC 210 is coupled to and receives

the anaveg méhdaist 2400Tpédbagathabintek2Qs ( Fhadifn IdicakkdBlat 220 i s used as a
mechanismto generate tiner interrupts at event mechani sm 240. Accordi ng

Bglgggfgém%%lﬁﬁ}gﬁﬁd %%%{E?neépﬁﬁ IS él%%?éatto o%'ree?%?od?tr%ﬁc goilln:/\grval S.

The signal .indicates that  nech: 240 | to generate a timer interrupt.
Accor d%ﬁ&‘%ﬁlﬁﬁﬁ’%&ﬁ‘%ﬂlw VEeVEE,ONE Of BFAITRYY every 5 ni
| seconds. However, one of ordi nary Skl I I in the art will appreciate that

ot her skillgn ﬂmae’tV@apmamenmgéﬂmbwﬁaﬁmémgmﬁatmpt s. Register
230 is coupled to ADC 210. Register 230 stores data received from ADC 210
t hat i Snlepidta@tr@ptsbe processed at CPU 105. .Event mechani sm 240 is coupl ed
to timer 220 and register 230. As described above, event mechani sm 240

gener at o5, ke 4 biRlled ) SOUHIDRee: oMLl BLSLEUNGH @b, ©Xam nod by

event 10 h e tiner interr I cate to even ndl er 250
when tR‘E)rCe ﬁﬂschatmteia¥m-%erf§g¢%sse atr(ﬁ’?} 1&5 rﬁrelq’caé\edmmsma 592 b§4 servi ced.

o coupled to timer 220 and register 230. As described above, event mechanism 240

‘r:“" generates real-time timer interrupts. The timer intetrupts are examine& by event

10 handler 250. The timer interrupts indicate to.event handler 250 when there is
likely a2 need for real-time data too be serviced.

_ Event handler 250 processes real-time interrupts received from event
mechanism 240. Up‘on detecting a timer interrupt, event handler 250 verifies
whether there is data stored in register 230 that needs to be serviced. However,

15  prior to the service of data within register 230, event handler 250 must determine
the priority of the timer interrupt relative to other interrupts received at processor
105.
Typically, interrupts are called in response to a hardware interrupt or
software event. An application or device requesting service, or actually being
20 serviced, is serviced in entirety, provided another interrupt with a higher priority
requests service. According to one embodiment, if an interrupt with a higher

priority requests service, the higher priority request will preempt the lower
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Event hander 250 processes real-tinme interrupts received from event
mechani sm 240. Upon detecting a tinmer interrupt, event hand grn%ﬁpzﬂﬁgifies
whether there is data stored in register 230 that needs to be serviced.
Howevewp 02/013g8 i or to the service of data w thin regi stiefrdsifisé¥ens handl er
250 nmust determne the priority of the timer interrupt relative to other

I nterrupts received at processor 105. Typically, interrupts are called in

r es ponguiardy inthamptdfie loweeprioty ioternpoilesiRin®¥ efpon Bl g@t i on or

devi ce requesting service, or actually being 20 serviced, is serviced in

ent | 1 et higheiosyanebiB. KISk Fihcoll BIEL oL AL, o1 COUSSTS

service. According to one enbodi nent, an interrup hi gher

priori £ rvj e hi gh priority request will preenpt the

| ower ?%%%S%%ngéﬁ%%ﬁ?%%owgﬁzﬂy interrupt The

| ower priority interrupt wil| continue upon conpletion of the higher
priority i nf&rding taope gmbodiment, tiper intenaiptoles. irealitiree suems)maner  as
ordinary interrupts, except that they are called in response to tiner 220.
Accér dgivgniaduginprieriyodithneedpeciito wtiieriendrets thaptduest sgrvicd MFprobdss®r events) are
5 given a high priority with respect to other events that request service

at prowess S le, E&&Wm&émsg?g{tﬁ%%&ﬁ%ﬁﬁ?ﬁ? gher priority

than non-critical interrupts (e.g., errupts), and a

! (rjl\tNg; r%ﬁﬁéﬁég%t% %1%:51%2#:1: %A;I,\:II}%I ggij’%ﬁﬁs‘*&%‘%ﬁ‘@“ﬁﬁ%‘aﬁ aSka%IFaelt he operation

of event 10 handl er 250 Lwon receiving a real-tinme event. At process block

e Interrupts).
Figare 3 is a flow diagram of one embodiment of the operation of event
10 handler 250 upon receiving a real-time event. At process block 310, event handler
250 receives a timer interrupt from event mechanism 240. At process block 320,
event handler 250 determines whether the real-time event performed by processor
105 has a higher priority than the current operation. If the current operation
performed by processer 105 does not have a higher priority than the real-time
15  event, the cuurent state of processor 105 is saved, process block 330. Therefore, the
current operations being executed by processor 105 is set-aside for later execution.
At process block 340, processor 105 sexvices the real-time event. At process
block 350, service of the real-time event by processor 105 is completed. At process
block 360, processor 105 is returned to its state prior to receiving the timer
20  interrupt. If the current operation performed by processor 105 does have a higher
priority than the real-time event, processor 105 continues servicing the current

operation, process block 370.



250 receives a tinmer interrupt fromevent nmechani sm240. At process bl ock
320, event handl er 250 determ nes whether the real-time evgmt DFEEUPH[]ﬂEd by
processor 105 has a higher priority than the current operation. If the
currernwoopess i on perforned by processor 105 does notpdygwe18sdrbgher
priority than the real-tine 15 event, the current state of processor 105 is
saved, process block 330. Therefore, the current operations being executed
by processolhd Pfeserst ineéntisi ciebles prdcasser 18XRGIHE@B real Mmddvag@ss bl ock 340,
processor 105 services the real-tinme event. At process bl ock 350; service

Of the vibth sh bR @R adity ERERSAOR A, bock P £Ylapdli B 0cess bl ock

360, processor 5is returned to its state prior to recerving the tiner 20

interr | f th urrent o ation perforned, b rocessor 105 does have a
ni gner Sty TeRs oo BRaE R I e el P e RS b | nues
servicing the current operation, process block 370. 7 2 2 DEC 2004 WD

02/ 013PBOEEPIS01118679 The present invention enabl es processor 105 to
process real-time events wthin an acceptable |atency period. As a result,
proéessor IWheress capybilteraions ent haddificytianpbf thatprésenPin@eRE wilt hat are
typically carried out by digital signal processors. 5 \Whereas nmany

al terahbggﬁb@@goﬂQQbﬁg@g{%ﬁg{mB@df}{a?ig?jﬁéﬂgﬁﬁg%ﬁ%r%@ﬁ no doubt becone

apparent to a person of ordihary skil ng read the

f | ng . Pt Qe d L] . der st.qod t hat ticul
emhoq RanHERE i B cripkioh il g 1 IESI AR AT R BRRE " 1 no ey i nt ended

to be considered limting.. Th%refore,_ references to details of various
enbodi HE ément shown and described by way of illustration is in no way intended to

be considered limiting. Therefore, references to details of various embodiments
10 are not intended to Limit the scope of the claims which in themselves recite only

those features regarded as the invention.



10 are not intended to limt the scope of the clains which in thensel ves
recite only those features regarded as the invention. 8 2°1 DEC 2004 Wat
is clained is: 1. A nethod conprising: receiving real-tine anal.gg data at a
personal conputer inplenenting a general purpose operaru?gyﬁfgnﬁm%
generating a real-time interrupt indicating a request to process the real
tinme data at a central processing unit (CPU); determ ning whether the;

real -time interrupt has a higher priority than a non-real tinme operation
bei ng processed at the CPU, and processing the real-tinme, data if the

r eal wi R cldthed fsupt has a higher priority than the non-real time

- operation. 2. The nethod of claim1l further conprising continuing to

‘process t - il:hge operation if the real-tine interrupt does not
have a higﬁ%&%%ro?gra%npg/l&%ggn the non-real time operation. 3. The nethod of

claim1 further conprising: i t al tinme operation
at t he"ef)?é?”é‘gﬁ%["t@b‘i%lqgr ag‘]ﬁt%%\é%sggalﬁ p@@é%gﬁ%%ﬁ%d}%a@g%goci at ed vmpt h the

real -time interrupt; and processing the non-real tinme operation after

pr oCiBERYsH FPOeUBEEYSHAa associated with the areal-time interrupt has been
conpleted. 4. The nethod of claim1 further conprising: cei ving anon-real
tine igenerating revbitime ipteoupbiviisatingwreduest 1o I?Tﬁ%esgﬁ’tee‘ P?IJ%EG, &ai?h%} a

central processing unif (CPUY;
determining whether the:real-time interrupt has a higher priority than a non-real time
operation being processed at the CPU; and
processing the real-time data if the real-time interrupt has a higher priority than the
non-real time operation. |
2. The method of claim 1 further comprising continuing to process the non-real
time operation if the rea]-timé interrupt does not have a higher priority than the non-real
time operation.
3. The method of claim 1 further comprising:
saving the state of the non-real time operation at the personal computer prior to
processing the data associated with the real-time interrupt; and
processing the non-real time operation after processing of the data associated with the
real-time interrupt has bem_; completed.
4. The method of claim 1 further comprising:
receiving a non-real time interrupt while processing the real-time interrupt; and

determining whether the non-real time interrupt has a higher priority than the real-time

interrupt.



determ ni ng whether the non-real time interrupt has a higher priority than
the real-tine interrupt. 9 2 2 DEC 2004 5. The nethod of claim4 further
conprising: continuing the processing of the real-tinme interrupt if the
non-real time interrupt does not have a higher priority tRah ﬁEQ 20841 tinme
interrupt. 6. The nethod of claim4 further conprising: termnating the j'
141.he = tinme interrupt,if the non-real 1litT a interrupt as a roces s~ g
ot 001 14Al5: Thé glethodpif claim gyfprtzndopposivgsi ng t he non-real tinme. interrupt.

7. A conputer systemconprising: a chipset; a bus coupled to the chipset;

and a Gophkidhe MHePRERSdMGZoRIRE teal-fR)intercupt pf the nowreah Gnisurterrey dgener at e a
real -time interrupt wupon receiving real-tinme analog data and to process

ﬁg;aggﬁﬁﬁﬁéﬁﬁ%%.ﬁ’{iytﬁﬁ‘ﬁ‘%al fil@8nteiriipter rupt i f the real -time interrupt

an a non-real -time operation currently being

processed. ﬁ?%@bﬁﬁﬁ?ﬁﬁé-fﬁ‘*ﬁﬁ*%&?ﬁﬁﬁ aim7 wherein the CPU conprises: a

tinmer to ge i'gnal's™ a determned tinme intervals; and an
event mechanismcoupled tq the tinmer to generate the I Jot A 4 Nterrupts.
tme

9. The irormmilgihaperemnE Ol ECdPr M MREFBEN tTie CPU T UFT Ner conprises an
event handl er coupled to the event nmechanismto process the real-tine
i nt ehighpt mhority; and
processing the non-real time interrupt.
7. A computer system comprising:
a chipset;
a bus coupled to the chipset; and
a central processing unit: (CPU), coupled to the bus, to generate a real-time interrupt
upon receiving real-time analog data and to process data associated with the real-time
iﬁtcrrupt if the real-time interrupt has a higher priority than a non-real-time operation
currently being processed.
8. The computer system of claim 7 wherein the CPU comprises:
a timer to generate ﬁming signals at predetermined tjme intervals; and
an event mechanism coupled to the timet to generate the real time interrupts,
9, The computer system of claim 8 wherem the CPU further comprises an event
handler coupled to the eveﬁt mechanism to process the real-time interrupts. -
10. The computer system of claim 9 wherein the CPU further comprises a register
coupled to *he- event mech?nism to store real-time data:

11. The computer s‘:ystem of claim 9 wherein the event mechanism determines the

relative priority between the real-time interrupts and the non-real-time operations.

10



10. The conputer systemof claim9 wherein the CPU further conprises a
register coupled to the event nechanismto store real-tine data. 11. The
conmput er system of claim9 wherein the event nmechani sm detqmﬁféaédﬁg
relative priority between the real-tinme interrupts and the “non- ~ti me
operations. 10 2 2 DEC 2004 12, The conputer systemof claim 11l wherein the
CPU further conprises an analog to digital converter coupled to the

regi st er. 12 3rhefvoffteraystan of elsim hy wheiein theCBU Bthpt (ABMEESY i mer t o
generate timng signals at predetermned tine intervals; a register to

Stor%ﬂ@%o&%éﬁ?c@ﬁ%&t&c&%d% fRcregistet.he C 1 as analog d a; an event

mechani s ed to the'tinmer and the register to generate real tine
interrupts,ip respons ipY} .i-m ng signals and determ ning that
real -ti neia'a‘gﬁm%@pgchsfsg%l&mwp? eb{lggiéster; and an event handl er coupl ed
to the event nmechani.smmta ocess 1l wWth the real tine
interr Gﬁ@fﬁ%éﬁ%ﬁm%ﬁlyﬁ'ﬁf é\?&%@%@?’gﬁ@%ﬁ%ﬁ%ﬁs’det ermining the relative
priority between the real-time,interrupts and ngn-real-tine operations

bei ng pregigssiodiors neal-fime d@AIeRYE & #1713 SRTEFEFT°Fhe real -tine anal og data
is data received from an analog radio coupled to the CPU. 15. The CPU of
cl ai m 3 ewift aftichartiste cemded tofthetiiner andghe fagisterp o056 {596 P®C s data st ored
in register upon detecting a real-tine interrupt and determ nes the

pri Oﬁﬁéﬂﬁgé inl (26ponSER) robdiviRg v tiniing pignals lbad Hetermivingtthémedltire dalipt s recei ved.
16. e U of 'claim 13 wherein the CPU further conprises an analog to

gggggsﬁ%oraﬁ%j&gg?%&&%ﬁ@ to the-register to convert the real-tine anal og

an event handler coupled to the event mechanism to process data associated with the
real time interrupts received from the event mechanism upon determining the relative
priority between the real-time interrupts and non-real-time operations being processed.

14. The CPU of claim 13 wherein the real-time analog data is data received from

an analog radio coupled to the CPU.

15. The CPU of claim 13 wherein the event handler verifies whether there is data
stored in register upon detecting a real-time interrupt and determines the priority of the

real-time interrupt relative to other interrupts received.

16. The CPU of claim 13 wherein the CPU further comprises an analog to digital
converter coupled to the relgister to convert the real-ﬁqe analog data to digital data.
17. The method of claim 1 wherein receiving the real-time analog data comprises:
converting the real-time analog data to digital data; and

storing the digital data at a register.

18. The method of claim 17 wherein generating the real-time interrupt comprises:

receiving a timing signal at an event mechanism at a predetermined interval;
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17. The method of claim 1l wherein receiving the real-tine anal og data
_conprises: converting the real-tine ahal og data to digitaPp @@T{;a;%gﬂnd
storing the digital data at -a register. 18. The nmethod of claim wherein
generating the real-tune interrupt conprises: receiving a timng signal at
an event nmechanismat a predetermined interval; Il 2 2 DEC 2004 the event
mechani sm det erm ni ng whether data is stored within thﬁ’ -register; and
‘rati n%é%{ﬁ@d}faﬁisﬁﬁaéﬂiﬁlﬁﬁgWh&th'elfdaMSétOF@%@F@EFW’[S frf'the regi ster gene
19. The conputer system of claim1l o wherein the event nechani sm generates
the real tine.lntet Lt if 8P ntated withinoke vegistert he tinming signals from
the ti ﬁ@%ﬂ%%ﬁ%ﬁ%ﬁn}&ﬂgx & . determning that real-tine data is

stored I-b - -40" 20. The {erft nidchanfsiigenceates thhe real -ti ne
anal og datlg-W@MQ“%%EF%%#E%@%&%%{FSQ radi o lzrmllg

real time interrupts in response to receiving the timing signals from the timer and

L
_ il lee dha mamnatar
A

determining that real-time daa is siored witlin the 1€

20, The computer system of claim 7 wherein the real-time analog data is data

received from an analog radio.
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