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1 *@00002* SYSTEM AND METHOD FOR MANAG NG _SYSTEM——

MANAGEMENT | NTERRUPTS I N A MULTI PROCESSOR
SYSTEM TECHNI CAL FIELD 5 The present d| scl osur “\“““\\“\“\“\“\
rel ates generally to conputer systens

handl i ng systens, and, nore partlcularl Y, to a sy st
and net hod for nanaging interrupts in a Ammmumwu
mul ti processor conputer system BACKGROUND 1

val ue and use of |nfornat|oq continues to i nNncreasegooo*

i ndi vidual s and busi nesses seek additional ways to
ocess and store information. One option available to

SYSPEMAND METHOR FR MARNAGING SHSTR GEMERA NAFERRUPTS IN
nfor mat  on R ik OISR SUARPBEK SUAGATSCS.

conpi l es, stores, conmuni cates I nformati on or
data for business, personal, or other purposes.

I lowi ng users to take advantage of the val ue
Ilgzggﬁiﬁgfpﬁﬁérnation Because 15 technol ogy and
i nf or methke %esl@ﬁtnﬁilLélaﬁlré‘ ea5tes 3BMbrdIBOe! ERAPRRr SsyMBhY and information
between different users or “applications, |nfornat|on

handlingneysiemy, angs monepartigularky yo aisystem @ng arethod ot menagjqgeinstrupts in a
1nMﬂPRf8£&ﬁ%h%ﬂwr?%ﬂ9$Ed the nethods for handling the
or mat net hods for processing, storing or
communi cating the information; the anount of
i nf ormati on processed, stored, or conmmunicated; and

—ﬁi¥¥¥ﬁ%¥¥3d and efficiency with which the |nfornat|on IS
proces $edihe STAAEInd Ae 2P iOFHAYC ?tfrﬁﬂu sTH)em\é ab@ih@9Riuals and

in information handling systens a i nforrati on
businhgspsiseick gdditigread wags tp@rmssgmdestqb m;fonmanmfu g)ne eptidroavadable to these

| userst1$ grﬁ lglgclér%r}a E}?%@Q% §¥ I i é.‘nru?lf SUCh %:@L{\gh %%gemagenerally processes,

comp&lBd, estqres, Sa@d/d,atcanﬁm[oa@e,mm&h&ba} d@t@rmwbuﬁﬂéss Opérsonal, Nor other
addi tion, information handling sgstens i ncl ude or
£° 8

purpo(g@snﬁp;egg agowmgllggr}s tg ftakeqgdyapia the value of the information.. Because

technology and information handling needs and requirements vary between different users or
applications, information handling systems may vary with respect to the type of information
handled; the methods for handling the information; the methods for processing, storing or
communicating the information; the amount of information processed, stored, or
communicated; and the speed and efficiency with which the information is processed, stored, or
communicated. The variations in information handling systems allow for information handling
systems to be general or configured for a specific user or specific use such as financial
transaction processing, airline reservations, enterprise data storage, or global communications.
In addition, information handling systems may include or comprise a variety of hardware and
software components that may be configured to process, store, and communicate information
and may include one or more computer systems, data storage systems, and networking systems.
An information handling system may include multiple processors, with each
processor being directly coupled to a unique set of memory resources. In this environment,
each processor is able to handle interrupts generated by the computer system. As an example, if

a single bit error occurs in memory, the processor that is directly coupled to the memory will
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sof tware conponents that nmay be configured to process,

store, and communi cate information 25 and may i ncl ude

one or nore conmputer systens, data storage systens,

and networ ki ng systens. An information handling

system may include nultiple processors, wth each

processor being directly coupled to a uni que set of

menory resources. In this environnent, each processor

is able to handle interrupts generated by the conputer

system As an exanple, if ;tsingle bit error occurs

in menory, the processor th is directly coupled to

the menory will 2  handl e the system managenent _
handle the:sysiegt Mmpragementdaiseppt Sy hasspciatad with {bg angle piteropr During the
perio@‘t'ﬁdt 3e Bpﬁle gp&{aés_gg (}f hﬁg C té?fs?/#:}ﬁ 1@@1%8@5&?%%&1’% %Isteﬁ{rﬁan'agement

conputer systemis processing e system nBnagemnen
interrupt, eherotlpr prachsostoli dre compotes systesn mhy tdntingempixkearte Sjys4tig system

. conti pue t xecute operating system .
msinffite Ot 28 P Raniinen gl fito YRITAITHAEEI iRieRyRl g processors
conteflB FEGRARA bysted RESUHAS, tht BEmPEOICE SR Buld HeOth&tetdb®! and crash.
shared systemresources, the conputer systemcould
become Torgduds| the apssitilitysdf, comgntierd for share spsters irgsioices during the
- i for, shared system resources during the
proccing BER SR f a sbygMIPLESt BEhERUP IR Hlrdn bibrae a son
SMI updre¢xiting the dindiruptthapdl@ReSattc hanNwagenssaited ¥ithahd oriGhl SMI for
_upon_exiting&the i nt errupt handlin% routi ne that was
the siggle bitj rord T1F tspransreolohe gothaMImses #if of the gragessgrsdo handle the soft
SMI, Bhery: caldifie hIP SHAE i | i i
it U ARG ion s M PRSP Ry el wi
this apptoadh is Hat, pif acesemt SMImccers alyning ehé perigi thgt ¢hebinterrupt handling

error. One diff.icul ith. this proach, i hat, if
proce ok BLASREToGRE ¢t s Ul PGB BEFROEEAPHAME Wil Bute the soft SMT
to bei dibped Watl thasiablentdt ePrOREE B be ﬁc@i@&:ﬁi%'i A8 otk processors of the
initial SM, the existence of the second SM w [l
comppigT &tefhe soft SM to be dropped and the single bit
error wll not be recognized by the other processors
of the conputer system 15 3 SUMVARY
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In accordance with the present disclosure, a system
and nethod is disclosed in which, during the
execution of an interrupt handling sequence in one of
the processor of a nultiprocessor system a
processors wite a reason code to a status register to
identify the cause 5 of the interrupt. The BI OGS code
of the systemwites to an interrupt initiation
regi ster to cause each of the processors to enter an
i nterrupt handling sequence., Each of the processors of
the system handling the inteerrupt on the basis of the
content of the status register, resulting in each of
SUMMARY, ocessors synchronously handling an interrupt for

o Y1l Rl BLDREUARAGH a0 Sak§68s it

which, sduriag fthé eaddutiomd¥ antiagaoptshandlinglseueice inesigl ¢fSthe prédessor of a
enerati on of synchronous syste nana?enent interrupts

multPiSE SR HEIS™, R RTOCGISATAYIIE ARBISR Seolrta @ s TREisfpto identity the cause

of thIRBSAPE. | PR BIOPEOM F thOSRlenSY RSB FRIAGRIFE Mitiation register to cause
interrupt. The synchronous handling of system

each pﬁﬂgg@mnﬁors& ot enterLApt igtearvpl bindling sqaoemiebiBach pf dfe processors of the

I i . falli t 0. addr ess. syst em managenent ..
sysofd BRI B sh S M R B P 5 dtE o foaing in cach
of thel pro6assére RYHBARMGAIIE Rhnd A & liheiruptSoP 81 8VeAg thaBRGaMSHRheédvise result
) t he, system and net hod di scl osed herein, events that
in a log3] iptemRbr at e | ocal system managenent interrupts will

be rec i . 0 . r .
than bar e Ay band b RAes helerdt d BEAE pEThob T Secause it
results in tlevgmmenfion af syneéromedk sygteim managepieneinentupts@oh events that would
h t echni cal. qgvanta es will be ﬂg@irent to those of,
othergisg; esyli, in B¢ | genpratiom, Of0nly; 3, Iggal sysiemy manpgsmestyipgrrupt:  The
synch$ddas hhkdink U, syabdi MBnag@néht dh@WuHte Svoidd th pd3BbiHTy of dropping or
... DESCRI PTI ON OF THE DRAW NGS A nore conplete _
failing el caddxess aystrgn aanagement dalerupte rthasdoaseh durizg ¢he period that another

terA QY ; J@y é . lered referring,t .
o UAPRARER B IR, T AR B SSPL 0 s e
events hisat anty @epaaty i local diysteinnghanagemeihintdindpisk @/ill &k ereedp@ized by each
nuanrs i ndi cat e Iik% features, and wherein: .
processor of the system; rather than being dropped at other processors of the system in favor of
a superseding interrupt event. Other technical advantages will be apparent to those of ordinary

skill in the art in view of the following specification, claims, and drawings.
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5 Figure 1 is a diagramof the architecture of the

conputer system Figure 2 is a flow diagram of a

nmet hod steps for handling an interrupt within each

processor of a multiprocessor system and Figure 3 is

a flow diagramof a nethod for executing a system

control interrupt handler in the BIOCS 10 5 DETAILED

DESCRI PTI ON For purposes of this disclosure, an

i nformati on handli ng system may i ncl ude any

instrunmentality or aggregatﬁ of instrunentalities

operable to conpute, classify, process, transmt,

receive, retrieve, originate, switch, store, display,
ngﬁﬂﬂﬁﬁégtlﬂﬁhgiiiEiﬂbﬁgﬂﬂgﬁeproduce, 5 handl e, or

utiliz f i [ [ ' r

For bua Aot CAREE widitinlBly Mu' AkEh! LAERGenS o Udtantages
theredfonayebeaarghiesd ynrefanfing twethe follomamglddsokiptiyshlesm if@ynjactibn with the

ersonal conputer,, networ k storage device, or any .

accorbyangng drptiny B itk Bee e%ayuwé?rﬁ indialg loke feafpyrgs,and wherein:

per f or FRAGEI is of difpzirh QP @lelabchite @AY IR EHCBmpUidP system;

i nformation handling system may i nclude random access

menor y F{grrV is erflovodiagrameofhz owdedi stepsrfes bandiieg as unterrapt within

tral proc in nit (CPU) or 10 hardware or

each @ggi%\g\%rogaggﬁt?p}rg%%%gys efm’F?&%l g%d/ or other types of

nonvol &iguke3 IeaEbY diaghtiliof k aisthodCRIBRARANMHE a 8¥stdni ontrol interrupt

i nformation handling system may i nclude one or nore
handlgrj g the BIQS,es, one or nore network ports for

communi cation with external devices as well as various

i nput and output (I/0O devices, such as a keyboard, a

nouse, and a video display. The information handling

system may al so i nclude one or nore buses operable to

transmt 15 conmuni cati ons between the various

har dwar e conponents. Shown in Figure 1 is a diagram of

the architecture of a conputer system which is

i ndi cated generally at 10. Conputer system 10 is a

mul ti processor systemthat includes four
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processors, which are identified is CPU O, CPU 1, CPU
2, and CPU 3. Each processor is directly coupled to
each of the other processors. In addition, each
processor is directly coupled 20 to an array of |oca
menory that is uniquely associated with the processor.
In the exanple of Figure 1, CPU O is directly coupl ed
to a menory array identified as Menory 0; CPU 1 is
directly coupled to Menory 1; CPU 2 is directly
coupled to Menory 2; and CP% 3is directly coupled to
Menory 3. In the arch|tecture of Figure 1, one of the
rocessors which in this exanple is 25 CPU 2, is
DET IONst 1/0 brldge 14, which is sonetines

referr ¢

coupl e S:Qt g&ggieg ?(fa ﬂg£ é? %Q{) é—Q tlogsh gg@ﬁ"g]s§5tgﬁ mayAndude any
instriBh D& IROMr 1 fggrapateo op | 1ﬁdrltm)enteflmui fopbrabldg e %mpﬂemldm process,
transmﬁd%egélf'g geeli%ﬁeg }:Qpléfﬂtagn gs{t%@go%ﬁé[ay%e aﬂgimect record, reproduce,

handl% O&t WRHZ8 any ﬂﬂnmﬁifo\%ﬁtmnn uﬁ&Hééﬁcprdr Qﬁgﬁ faﬁblﬁsﬁﬁ:ssa sak'rmﬁ:r control,
registers, which are identif in Figure

or othenpetrppsqgt Fon¢xampld, @n 1rrfegmastoerha@ctlmg8ymrd n&mbeaatmtsoaal computer a

E%kster 20. The S a d,nethod that is dis

neon B4R, iy Bt ROMORGI A0 ey vepnd L gS porformance

erel con

functitinklityN add NpHck prms emfRmatMIMdh@E ngS Yite@MmAS imdlude random access
exanpl e, when the nunber of single 5 bit errors

memwﬁw 8,085 PiGTEre RIRERSSINA FISQYICPEHIch @8 agentl Pserspsgng unit (CPU) or
hard“ya% Ust s@ftééfﬁtéﬂiﬂhﬁﬁgégg W%@Ml I}B&/’OL Uther! aiphplotfl Rt%n%gmtlilf—:h?nemory.
at Is an e em

processor t I'gnated to
Addinembgemporeatsr ofp thei mfortiator hawdimg atysteimamay Snc:ludeeomd yr more disk
cougled to the menor arraz t hat |ncludes he sin

driveg,qne gF mgyrg neterk payts nigelic itk FEieral Qfiicss fip Ml as various

input NaHALGUtp @ (1/O) NV R e §ucl$rd'soa[ %eybwa qcmgee%una IVRI¥B dhis &g 3t The
A systen1nanagenent interrupt will be i ssued, and

informatign hanling| gystele ﬂy\)’s@]é‘m 1ndndﬂgefmemr morg rlw&quQm[rablq o transmit
comn;.ﬂ,tlcsmggs el't‘;,g tg‘g%nou h?rdwgr% Yol OItleh is handling the
| 89 I% e loca

erru e referre processor,
as t hi ShﬁWﬁ)@xﬁF&Ofr—* 1 & d diagdamt of the ardhite2airé yf £ oorpper dystem, which

l ocal nmenpry that is the source of the system
is 1ndﬁ&f?g§ggﬁgﬁ]tly atnk er(FcuBQuter system 10 is a multiprocessor systgm that includes four

processors, which are identified is CPU 0, CPU 1, CPU 2, and CPU 3. Each processor is
directly coupled to each of the other processors. In addition, each processor is directly coupled
to an array of local memory that is uniquely associated with the processor. In the example of
Figure 1, CPU 0 is directly coupled to a memory array identified as Memory 0; CPU 1 is
directly coupled to Memory 1; CPU 2 is directly coupled to Memory 2; and CPU 3 is directly
coupled to Memory 3. _

In the architecture of Figure 1, one of the processors, which in this example is
CPU 2, is coupled to a first I/O bridge 14, which is sometimes referred to as a north bridge. I/O
bridge 14 is coupled to a second I/O bridge 15 or south bridge. A BIOS ROM 16 is coupled to
south bridge 15. BIOS ROM 15 includes both standard BIOS software and, as indicated in

Figure 1, ACPI power management software. Included within south bridge 15 are a number of
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As part of the handling of the system nmanagenent

interrupt by the local processor, the |ocal processor

wites to the interrupt initiation register 18 of hub

14 to generate a 15 systemcontrol interrupt. The

| ocal processor also wites a code to SM status

regi ster 20. The code witten to SM status register

20 conprises a local SM reason code, which represents

the reason for or cause of the system nanagenent

interrupt. The existence of§$ | ocal SM reason code

in the SM status register SO serves as flag to

~indicate that the | ocal processor will soon TPIete

registerse Whishoare idgnbified HeFigyeet gﬁﬁ HASTERPE irBRation Tegister 9‘t 18 agl AMII status
mgmé&i@SU|t of the initiation of the systemcontro

Interrupt, code within BIOS w |l periodically check

t he SMThstspst¢ms and giethod tha? @ disclebet @erRim@ntémaa hedrld f&l\fhanaging

M N LR KT ——

bit eMbist WRIKint sin@% m‘%“MoryS bRk SeabRG §ttﬁ%sho§{vlval§1§ ah l{‘@stem management
register 20 will have a zero or null val ue.

interruRy is irahased. oThfaprot:mm th&Ns desegated to bdmlam§yaanananage interrupt is

senmn re tha dic es _whet her t
the pREFROBATs BERN RPELle e MR oey P SRR on ORI R grors. As
an ex¥HPR, SsiAE tHALE Chr¥shbldenunsbef bﬂﬁhéw bit Qﬁaﬂ: HaRe &durred &f Memory 1. A
regi ster 20, the Bl OS generates a soft system

SystelgREEFBPRL NPt Wik bt ispucd) ndpt-BElek sk baru&le ¥iei ©pie marpgement
1nterr[1v\§}_ h{‘ﬁl?ere%HrPdoH' tthE ?HC%EOF { fssth%[ldl}r?gstth %é@pt fv+ ﬁ%e referred to as

ten to rnterrupt 1niti |on regl
the ldchleprpeesse sasothis prbeesdve islosilamoediredtlyecoaplsy $é eiglocal memory that is

nana%enent |nterrI§ u3|n the SM local 7 reason
the squgcseot dhe YpEmaRfnage ‘Pﬁént?ré‘gq ster 20 to identify the

act i on Alsop&te of ake Mahdlidge SP ARS Sysisth | ManagkMBntNAMGHiph ByOthe local
t he systen1nanagenent interrupt. Shown in Figure 2 is

procegsof,| théogal ageegnsos fvriesde thedstepnptinitinten rgistss 18 of hub 14 to generate a
syster%??t{ré)lqgte t. 'ﬁlteq&{a&] Eﬁoc%s&heilg) \%g%rs] aR6aE& ?osﬁga %taltus register 20. The

processor sSys one  of
code prictee ssSMS stafus réglitheZ(chﬁﬁ;ﬁi%ﬂII(ﬁﬁlSSMYEebﬁm dode Al oie Fdpresents the

reasofp c?r:qr?cgg%eb ef%ke g}fsg%r? %Eagggleg%ngm%éég gnﬂ“lr{;;ﬁgtg@eé)f@ulppal SMI reason
code }ﬁaith SMIGtdtherepier 3is8sbTed fsgﬂa%t 8indid4tE it ﬁféqﬁcc‘a? brocessor will soon
determ nes at step 34 i'f ihe syst em nanagenent

compiete e harpiling of thel sms:tah nsanggeamanty by Phe Nt

As a result of the initiation of the system control interrupt, code within BIOS
will periodically check the SMI status register 20 to determine if a local SMI reason code has
been written to the SMI status register. If a local SMI reason code has not been written to the
SMI status register, SMI status register 20 will have a zero or null value. The existence of a
local SMI reason code acts as a semaphore that indicates whether the local processor will soon
complete its interrupt handling sequence. When a non-zero value is finally found in SMI status
register 20, the BIOS generates a soft system management interrupt for all processors by writing

to the interrupt initiation register 18. Once a flag is written to interrupt initiation register 18, all

of the processors of the system execute a system management interrupt, using the SMI local
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interrupt. A local system managenent interrupt is an
interrupt that was initially assigned to the .
processor. As an exanple, in the case of a single bit
error in Menory 0, the system 10 managenent i nterrupt
woul d be handled by CPU 0, and, for CPU 0, the system
managenent interrupt would be a | ocal system
managenent interrupt. For the other processors of the
system a subsequent system managenent interrupt that
is initiated to log the sing e bit error of Menory O
woul d not be a | ocal systen1nanagenent interrupt. If
term ned at %§t34 that the system managenent

it is
reasop cod¢ ng‘F NI sfatug,) &e&pster 8 ydangify Wﬁﬁ‘ﬁme falereinrrggponse during
the hﬁrﬂi‘ﬁn@Bpﬁl@%gﬁém ﬁIanac’gteﬁﬂ:ntgiﬁte%E@ rates a system control
Interrupt writ oth Interrupt Initiation
r egl St érhowa in Aigust kp BBow divgraon ofessies ofunicthed stepefor handling an

reason code to the SM status gi ster 20,
ey R Ve SRR of § T ocelr i« A Hep A ap pheqtocessors of
the sbdliém &Y SMRIMNALREBAENt I HERS AP begifi® blRWesHG §ts§§erﬂomanagement

the processor resunes nor nal eration at “step
interrppt.  Afgigp\Ady thejproce ssogerites mr\ulald/aglte ttsthefi’l\@élstatﬁmltegltshe The processor
n t terru not _a 20
deterl?rﬁgl’%gagdg]ne t §‘gq Nt u%)s II? ﬂ% ngéenl;]eg)t( tmtal"l}l%tr IISn ?1 Ltsy%?rg pmgﬂ?gement
interrispt. tA h)csysyttem MARGEGAER iiterrupl i L& MPdrrubsthat waY thith)§ b&Bned to the
managenent interrupt. If the system managenent
Procesipi-er ARAY FERAMMIE & t@o?ﬁse SYst StnekaRiig@frimin Memery Gpithe system
t i pte S
R
mterrglg,tgy(mlﬂ e logelrsystemimenegengnt ind¢rmupt.ePordBe othér processors of the system,

o subfiSh SR IS bt OR: bl RS GO TSl et of Memory
0 woum notsherselntal d@tedi ManQ@maht iftefpd8 i f SM status
register. 20 has a non-null value. If it is determ ned
at st el Ugs determipedsgy step 3¢ dhatrtbg Systep npDagearenh inefrypt is a local
I SYS
SySteI}r{grl}éa{lggeerrrlté%? Ii}lltﬁjtd r rtﬁe ? l:blg\é\glglt é}a%%p é{hem mang'gtgmen 0] interrupt by

writingrtp ghe inpérrupt hlmtlstdlfnt regiget @8 IMM@SB& rhe procedsotiPtitadabe local SMI
exi stence of a standard

t
reasof e i I Stap tonbie: o rodewenchts B @ressagu e 16g atneline of the
systerh ndn@idinéh@ $Rerripgle ﬁ)gf)&nn%ys%pem Ghe %@@Q%E\Imésrﬁo%ﬁp&eranon at

is handl ed at step 52 and the processor exits
step 43aﬂ@|hpwqu§;f it ishéeteyprnadmt step 34 that the system management mterrupt is not a

local system management interrupt, it is next determined at step 44 if the system management

interrupt is a soft system management interrupt. If the system management interrupt is not a
soft system management interrupt, the standard system management interrupt is handled at step
46 and the processor exits the handling of the system management interrupt at step 40.

If it is determined at step 44 that the system management interrupt is a soft
system management interrupt, it is next determined at step 48 if SMI status register 20 has a
non-null value. If it is determined at step 48 if the SMI status register 20 has a null value, then
it is known that, although the system management interrupt is a soft system management
interrupt, the soft system management interrupt was not initiated following the existence of a

standard interrupt in another processor of the computer system. In this case, the soft system



10

15

20

25

managenent interrupt at step 40. If it is determ ned

at step 48 that a local SM reason code has been

witten to the SM status register, the processor, on

the basis of the |local SM reason code, handles the

syst em managenent interrupt event at step 50 and the

processor exits the handling 5 of the system

managenent interrupt at step 40. Shown in Figure 3 1is

a flow diagram of a series of nmethod steps executing a

systemcontrol interrupt handler in the BICS. At step

60, the systemcontrol interfupt handler of the BIOS

is initiated. At step 62, the BIOS reads the SM.
managergenidnterpptds bandigdiatséapet’nindetbe grocessprepxitghe handhag of the system

: t at. ' ' I f

manafhHf et 2 o fALD foRB T bt o o 1oL S ebon code has
been waittae fo thhiSMI stanhi regises thdyprocdshe, drothalbagis ohs &keal SMbfeason code,

i s _handling the system nanagenent interrupt has not .
handig}, the| systey r?ﬁ@gw%ﬂs duerrupy eyentah siep vQ padiheenracreses qxits the handling
of thd 5@ HiHagemdi Gnil W aflirgoi@m of Figure 3 1oops back to

steps 62 and 64. |If the value of the SM status

r egi st Shows indtiguse Buis|a flaw diggravhiofla derie ofitnethotl hs&tps tekecuting a

| ocal praocessor .that, i nd] i.n e system :
syster 2680l AR IR R bR e SIS o8 e Mo s B Bbisenggrrppt handier of
the BIOS is yitifed. "R 3EHNEN) kthd BIGS kékat thd S®II LainkY SRt e/ HE@mines at

i nterrupt handl er at step 66 generates a soft system

: | ) 00 y
step Gfuih Ao hging of HieetML pratus segisteraisi il valee. olfiibe vplue ©f skeoPMI status
) h cals: 0 o] h.
g2 D35 GH| AP 15 00RO g ol e s
managgséne imtenayitriak nonte@nplaet thapobeessingfoftthe sBtédBbmanagement interrupt,
term nates. Al though the system and nmet hod di scl gsed
the gy PHRY TiEuh JIS0BT PBEAOTE 62r3d et fithe yalue of the SMI status

registél Btnot BALR §aBWhith GRIMEatGUhAth® beall frosdy itht REhandling the system
understood that the systemand 20 nethod descri beag

manag@peit antersupidias (complegad the provessingnelt the sp¥ieh quanagément interrupt, the
in. Fi her, then system and met hod . .
sy 880 Rl e SR oGl B R PR P B o o

each sfytht @fhet proceBGad iphges thatleral SMI réd¥om godeto@athipt the ipfocassors of
mul ti processor system Al though the

the CQRRLFSEUTE. RASCBERANABSLT BRHO| imedupbiandier of GnBIPY minates
et SO, e (3103 SBRBE iR 0B, e i
respe¢thie & distritutednuiembey sandigeratigh, iofshouié benudatstood tha the system and
methodde (;eisgr%%d%rem] 5 n%PHr%?tg(? 90 t‘l?xl: falier&lsoky configuration shown in Figure 1. Rather,
then system and method described herein may be employed in any multiprocessor system to
manage the contention among interrupts in a multiprocessor system. Although the present
disclosure has been described in detail, it should be understood that various changes,
substitutions, and alterations can be made hereto without deparfing from the spirit and the scope

of the invention as defined by the appended claims.
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9 WHAT IS CLAIMED IS: 1. A nethod for managi ng
interrupts in a nultiprocessor system conprising:
executing an interrupt handling sequence at a first
processor to handle an 5 interrupt within the system
witing a flag to a designated nenory | ocati on;
initiating an interrupt handling sequence at each
processor of the conmputer system wherein each
processor reads in the flag at the designated nenory
| ocation as an input to th% i nterrupt handling
sequence at the processor. Y0 2. The nethod for
managi ng interrupts of a nultiprocessor system of
WHA@T%%‘EL&&’IEW& ein the flag identifies the cause of the
interrupt. 3. The nethod for managing interrupts of a
mul ti processor systemof claiml, 15 wherein the step
ofl.wr i tA mgthad fdraganhging ireerelgsd ignahwdpiveemonsystomatonptising:
conprises the step of witing a flag to.a register of
an |/ O%hFulpR annt qﬁ’é‘%&’éi‘i‘lﬂg SFquence Fred HBEt professor to handle an
inte iR thelsPde&hr upt s of a mul tiprocessor system of
claim1l, Wwherein the step of witing a flag to the
desi gnatrsigrdlngrty a desigiatedmennarplacstien;t he step of 20
witing.a flag tg a reqgister of a south, bridge in.the
oyst emmibeuinghdh et Paflid, adhyefly” Rpabh e Sast O, I computer
systeilivhéBiQRACIs PRCesSySieal® i ftheclab 4NtHe desidneicgimbridie loeh&h &fan input
initiating an interrupt handling sequence at each
to thejpisraptdwndliie seaeeneaiihe Riocesssfst em conpri ses the step
of witing to a register in an 1/0 bridge of the
systemto initiate an 25 interrupt handling sequence
at2. eac Thprmeabes for mbndghrg Biystupm ofa nilildproeésdadsysam of claim 1,

managi ng.interrupts of a.nmultiprocessor system of
Wherwg?eﬁa@gdeﬁs%@rf ﬁa‘{sﬁégg‘(zé‘ﬂe‘&‘pti nitiating an interrupt
handl i ng sequence at each processor of the conputer
3. The method for managing interrupts of a multiprocessor system of claim 1,

wherein the step of writing a flag to the designated memory location comprises the step of

writing a flag to a register of an /O bridge in the system.

4. The method for managing interrupts of a multiprocessor system of claim 1,
wherein the step of writing a flag to the designated memory location comprises the step of

writing a flag to a register of a south bridge in the system.

5. The method for managing interrupts of a multiprocessor system of claim 1,
wherein the step of initiating an interrupt handling sequence at each processor of the computer
system comprises the step of writing to a register in an I/O bridge of the system to initiate an

interrupt handling sequence at each processor of the system.

6. The method for managing interrupts of a multiprocessor system of claim 1,

wherein the step of initiating an interrupt handling sequence at each processor of the computer
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10 systemconprises the step of witing to a register
in south bridge of the systemto initiate an

i nterrupt handling sequence at each processor of the
system 7. The nethod for managing interrupts of a

mul ti processor systemof claiml, 5 further
conprising the step of executing an interrupt handling
sequence at each processor of the system 8. The

nmet hod for managing interrupts of a nultiprocessor
systemof claim1l, wherein the step of executing an

i nterrupt handling sequence‘at each processor of the
system 10 conprises the steps of, determning if the

systegh eomTispsa i Geameatt Wiiltiieetorasgistes im seyh ¢ briige o€ the system to initiate an
. qﬁgﬁg ' X ' st em managenent
inte inter ?gﬁ §e|qgén§£ g{)%a? Ré?scgge;?ﬁ drrtglrl]% gtﬁeﬁyht i nterrupt,

readi ng the designated nmenory | ocation to determ ne
mh;ther to execute an interrupt handling 15 sequence _ .
o’ t he BasPethef tohmapaging itermipts RE agultigrrsessar satasm i claim 1,

furthéQeMprieRg 1% stdd6r XBLIRg aBQthet?@IﬂglgﬁJlgl Is &Bééjeﬁte&lﬂ;ro sor of the

mul ti processor system of claim9, erein the step o

systetmeadi ng t he desi gnated nenory | ocation to determ ne
whet her to execute an interrupt handling sequence on
the basis of the content of the designated nenory

| czati Othe BEth6® o hﬁﬁ?iﬁ@ Ent&nEiRS offa, muftipkdeBssHe syt tottlaim 1,
menory | ocation includes a non-null value, executin

whereip the fiep of gpecuting an interrus dgedling ssauanpe abeash presesseh e? the system

- val ue; and if the designated nenory | ocation
C°“mﬁ§%Pﬁ§é%p%a%u|| val ue, executing an interrupt

handl i rigtesmmirgnifaehé eysen eemagdnimt Simtbrrups \is taesft system management
. nang%fnent interrupt. 25 10. The nethod for managi ng
nteriup @4 ynt s of a nul ti processor system of claim9,

if the system management interrupt is a soft system management interrupt,
reading the designated memory location to determine whether to execute an interrupt handling

sequence on the basis of the content of the designated memory location.

9. The method for managing interrupts of a multiprocessor system of claim 9,
wherein the step of reading the designated memory location to determine whether to execute an
interrupt handling sequence on the basis of the content of the designated memory location
comprises the steps of,

if the designated memory location includes a non-null value, executing an
interrupt handling sequence on the basis of the non-null value; and
if the designated memory location includes a null value, executing an interrupt

handling sequence to process the soft system management interrupt.

10.  The method for managing interrupts of a multiprocessor system of claim 9,

wherein the designated memory location is within an I/O bridge of the system.
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wherein the designated nenory location is within an
I/O bridge of the system 11 11. An information
handl i ng system conprising: a plurality of
processors; an interrupt initiation register; an
interrupt status register; 5 wherein, upon the
initiation of an interrupting handling sequence at a
first processor of the plurality of processors,
witing a flag to the interrupt status register to
cause each of the plurality,  of processors to enter an
i nterrupt handling sequencelﬂn whi ch each processors
reads the content of the interrupt status register as
anl I npuin indprimgtion handhing pystern sOMPRYNGequence execut ed
at the 12. The informati on handling
systenﬂ gﬁggﬁﬁgéggosérein, if the content of the
i nt er r wptintstraytusitiatsoreregister;nul | val ue, executing an
i nterrupt. handli ng sequence that corresponds to the
non- nul?f WYL SBRSIRESPRt er rupt status register. 15
13. TheyHepdiRr aftnl M pabdbh T &Y Hi&MpRihe Mgl dequence at a first
wherein, if the content of the interrupt status Is a
processgr of (hglplralitypéprecessgrsan i nt errupt handl i ng sequence

that correspaonds to the handl ] of a soft system .
nmanagenent iwr?? léllgraufgﬁg. to_%be T%@%%?‘P%f%f%?? ot 8?'fg'l 9t gy plurality
of preagsdoty o @htet hidinriubt haMiAGhE kdtubhtR ih Rheshledelt plobéskérd tda@8the content
ister is within an 1/0 bridge of the system 15.

re ! .
of therjrlerrynt Sfats: Teghiten ah AR iRNt 49 Sheetptastupt handling Sequenes exesuted at the
procesf. interrupt initiation register is within a south

bri dge of the system 25

12. The information handling system of claim 11, wherein, if the content of the
interrupt status is a non-null value, executing an interrupt handling sequence that corresponds to

the non-null value of the interrupt status register.

13.  The information handling system of claim 11, wherein, if the content of the
interrupt status is a null value, executing an interrupt handling sequence that corresponds to the

handling of a soft system management interrupt.

14.  The information handling system of claim 11, wherein the interrupt initiation

register is within an I/O bridge of the system.

15.  The information handling system of claim 11, wherein the interrupt initiation

register is within a south bridge of the system.

16.  The information handling system of claim 11, wherein the interrupt status

register is within an /O bridge of the system.
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16. The information handling systemof claim 11,
wherein the interrupt status register is within an
1/0 bridge of the system 12 17. The information
handl i ng system of claim 11, wherein the interrupt
status register is within a south bridge of the
system 18. A nethod for processing interrupts in a
mul ti processor system conprising: 5 at a first
processor of the system witing an interrupt reason
code to an interrupt statu? regi ster of the system
witing to an interrupt sta 65 regi ster to cause each
of the processors of the systemtq enter an interrupt
haldl i J@es@%uww hagdlingt $sEma Rt ikl ¢ Lipwhersingthenigterrupt status
i X ocessor of the system 10
mgw%ﬁgﬁgpﬁﬁﬁ%%n%g§§%$?gﬁn§?&?he i nterrupt handling
sequence depends on the content of the interrupt

status regjster. 19. .The nethod for .processin ..

rier r dh TR o meprch g BeBREn I & PO e . pgmprising:

wher ei Rt a ifitst e Lk sftent, Rritinat A ihtéRhptSEAbH Sode to an interrupt

register is a non-null value, the step of executing
statusisgigier phihe pystgi; handl i ng sequence conprises the step

of exe ' [ nt hand] | uence hat

corres %g@gttogﬁi Hgélﬁ{g E] % ‘%Eﬂ I%%*eﬂ 29 oc? l%%heeacﬁ notfetb? & rrﬁcessors of the
systemittanisr arcigicsiiprhandlng sEheenc®t hod for processing

interrupts .in a,nultiﬁrocessor system of claim 18,
wher ei §Xequfing gR ItETRPE Rendling seruenca 2 eachhef the grogessor of the system,

wheréiff HeSdfRFatib® ofithd %tknﬁ{ﬁlhgﬁdlingrég%lf&l@@d EndOURGHL Lé}gerf;il Bt th%Qnterrupt

interrupt handling sequenc nprises the step o
statugrggidlei.ng a soft system managenent interrupt.

19.  The method for processing interrupts in a multiprocessor system of claim 18,
wherein, if the content of the interrupt status register is a non-null value, the step of executing
an interrupt handling sequence comprises the step of executing an interrupt handling sequence

that corresponds to the non-null value of the interrupt status register.

20.  The method for processing interrupts in a multiprocessor system of claim 18,
wherein, if the content of the interrupt status register is a null value, the step of executing an

interrupt handling sequence comprises the step of handling a soft system management interrupt.



