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AND NETHODS FOR MANAG NG MULTI PLE HOT PLUG
”"m”,’”mm TECHNI CAL FI ELD The present di scl osure

generally to information handling systens
HAWS* nore particularly, to systens and nethods for
managi ng nmultiple hot plug 5 operations. BACKGROUND

As the val ue 0 0 _
i ncrease, |nd?€g§§§f %E% #égggéag?ﬁﬁgéﬁgggﬁthona
ways to process and §ter 8 B EHE option
avail able to 10 users is information handling systens.
An information handling system generally processes,

b s, and/or conmunicates information or
a8 ingelis %#% s, personal, or other purposes I
t her ey, .al | ers advant age of the val ue
of th2¥\nfogﬂh%§%#$ Bé%%%%%gi%r?echh8ﬁ8g§ andgeneralﬁ to

informatiion haaddihggneegst ang nﬁﬂglrm@@@ts?ayggyularly, o
bet en different users or applications, ormation
g%ﬁﬁg §V§feﬂ§eﬁg9 %Iséoﬁary“%QﬁﬁﬂQﬁngthatple hot plug
b@@@éﬁabhgn i s handl ed, how the information is
handl ed, how nuch infornation is processed, stored,
or comuni cated, and how 20 quickly and efficiently
K tion may be processed, stored, or .
communi cat ed. The variations in information handl i ng
systefts afi'ow Fru% nfdihmiisen ﬁénd+®ﬂ@r@?§¥@ﬁs ¢ont beues to

gapeeaker GRIGHIAL f 9f a1 3REGISfIG USEL OT 4 88§Qhongl ways

use such as financial transaction proceSS|ng airr

25 Pé@@ﬁ@ét@@@sSuﬂnqwxmemmaku@msto@ageppmﬁogl@ballable to
nicati add| i_on,. .information handling

GOV L1 A%l 2901 o0 ! oLt e Mendling - ormation

bohtilvang Ceypﬁﬁﬁnt§enbﬂéﬂl@aypﬂQm%%@Ebgur%Qm&ﬁles, stores,

8 ess cg%gﬁglcgggscoqg%gk%%%?on*Gegooégua for Dbusiness,
personal, or other purposes thereby allowing users to take
advantage of the wvalue of the information. Because
technology and information handling needs and requirements
vary between different users or applications, information
handling systems may also vary regarding what information
is handled, how the information is handled, how much
information is processed, stored, or communicated, and how
quickly and efficiently the information may be 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 a variety of hardware and software compornients

that may be configured to process, store, and communicate
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information and may include one or nore conputer

systens, data storage systens, and networKking .
systens. Some information handling systens, including
conmputer systens, support hot plug functionality for
various hot 5 plug conponentsg, external devices or
| , . cards, PCl devices,  or )
e REae el P s e e B o Ul B oy Gn sy tems,
detersedrhgeaSybobmswaandra%emsrkandfyyﬁmﬁﬁﬁss of
renmoving or._adding a device to a system w thout
hal t | ﬁageoﬁ“fﬁéﬁg"i N ARG eRY STRMpar tNEdER ngo computer
§i/tuakkonss Dl W emay1 18T &yl AR NG A G8Y CFatPous hot
o? reaniﬁgﬂ§5%evice f?onﬁ alﬁus Whi'l e tfansact?%nsous ©
Phvel wiomgponstiter, devieesabr dsystem conpoeenpseases, such as
ring over us. In order to add.a hot plug

@é@?%% té%%nﬁ’rehgge é%Yﬁﬁe5715oﬁld&lﬁﬁvf%ﬁivffbn1gﬂr example.
Hotopmayi onhhandhiisng reyst emretrtheasyst el HRY Need tfers to

erforma hot plug operation, which may include a
EE?i ¥ BeFUnefi oriNOY Hed ueirn Hudrber @¢vEgstdm a system

i rrypt sw Dugyto s“gp Ms, a :

gggﬁgﬁgeggntgb chf{y %%%%§%%ndlgh%ne 0 ﬁ% ugEn particular
eperationsat hatt ipkug 2laWher firad tipl edhahgplaugdevice to, or
%gerations are.requ sted at. the sane tine, the system

POohahg 8r “6tn&s 4?%3_%99u?e§UF%? tEpRpARY1ons” involving
Ehﬁéﬁf@%Qic@anﬁﬁ_Q?§t@ﬁ'§6ﬁp59%n§%skﬁﬁ§ 800, PRI HOAS ver the
for managing nmultiple hot plug operations that reduces
BrES-25 elim nates the probl ens associated with
receiyjpn Ltipl 0 ug ratiaons, In accordance
with She % Sdit%eﬁidé]ofgtﬁlé“p il SVdi<Sel'osur e, TgTove @ hot

-petbodefbcemanagi ag tulfbrpbheibat hphdg i nePeratiieans thk system

i nf ti andling systemis provided. 30 An .
Phgt PEREIBR POF CPAT PafP hy Dk e RRGE CpPdg SBerk: foW fgelude

necebveds tbe newnhetopkyg epenabiog i RCl WAkRGONQFOr system
more hot plug system managenment interrupts (SMs).
¢ﬁ6ﬁﬁ%@eﬁ6tl“%ﬁ&guﬁﬁéraﬁﬂﬁﬁ”ourr@H?Iyfbﬁﬁuﬁhgsﬁisthé system

&Eﬂet9£i5§§?yvbﬂgy3handle one hot plug operation at a time.
When multiple hot plug operations are requested at the same

time, the system may hang or other errors may result.

SUMMARY

Therefore, a need has arisen for systems and methods
for managing multiple hot plug operations that reduces or
eliminates the problems associated with receiving multiple
hot plug operations. _

In accordance with one embodiment of the present
disclosure, a method for managing multiple hot plug
operations in an information handling system is provided.
An instruction for initiating a new hot plug operation is
received, the new hot plug operation including one or more
hot plug system management interrupts (SMIs). Another hot

plug operation currently ongoing at the time of receiving
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the instruction for initiating the first hot plug
operation is identified, the ongoing hot plug
operation also including one or nore hot plug SMs.
In response to identifying the ongoing hot plug
operation, the initiation 5 of3the new hot plug

gﬁ%r@%E%Qukii%%s%%kcg%qt%u%ﬂfgg%&E%gsgygggﬁg?%ﬂﬂgi operation

ug operation may be conple

pbug iSMrs ifdted el atkd t onheengaidg hptupl Udperation aiso

operation may be disabled until the ongoing hot plug _
6E§QHFPSH i SNCcdtipl BBE  AStanbther MBIl e, Ibher@emonse to
hetnRk4g  gperatd Qi L0 1y, yeyed forped Upon,

#ﬁengéngﬁe?igﬁk%f tqggjﬁgndg?ng Egt E%g%tggé{af?%h.qﬁﬁplatlon
adcohdancey o h phothepeertiodiment oésthecpeesenth that the

iscl.osure, an informtion handljng systemincludes a .
%F%Pépﬁtyogfd%ﬂgrﬁqﬁf%ﬁ%ﬂ% %%%réﬁl&o%Baﬁéégrveﬁﬂﬂ example,
pbdgplagdemiieesota rRNEERSS L tARd h i MBI ug operation

communi catively coupled to the processor and . ‘

MAEI A ng182BIe8 prugranthFheongriotessor andig heperation is
Ram.gre oper te to _receive an .

et Mon o T T 1 e e Fow hOE Brig obpdra gperation

fley ebpantiecigldar ahot penfpdesd cepon acipar togplilar i20) of the

hot plug slot, the new hot plug operation including

8H803Pg RBFePRYE FPEG2S5ySem management interrupts

(SM skn idedtridancanpt fier ahek npl-udkgRetatd an gfjr%ﬁ%g:ﬁ/resent

ongoing at the time of receiving the instruction
PAPElLasiPAg t hanfi Astolartplomg beperlation sydterongosiaigides  a

g operat ion inel udi one _or. 25 nore_hot. plug _
0281 0,0P8 LTINS, UG, o0 20TR, T S0 Bl bBc v
peugceper at i prodeastor,ct ang tde BiInist i @éh&Ry Ofcorlif iNEW i vely
hot pluyg operation such that the _ongoing hot plug
888?5?506%55eberesﬁﬁﬁefea.ﬂqﬁn dshce BAidSh ppéigram.  The

pRetbekoenmhoadi mept OprBSraﬁoaﬂﬁﬁsgﬁérgb§glQ§yr§o%?erate to
conput er -readabl e nedi um havi ng conput er - execut abl e

FASELUEt | ®hs foPtAAABYPRQ ﬁﬂrtipméFh@tin@|UQ new hot plug
OPSLBLLEFS 0 20 QB O SANCLLD0 BYLEMAS . cnsconar
host pliogi eistf,ort Hedemdw flydthgp Bugecpeyedi bASERUCLHOAG one or
%8Ee hot plug system management interrupts (SMIs), identify
another hot plug operation currently ongoing at the time of
receiving the instruction for initiating the first hot plug
operation, the ongoing hot plug operation including one or
more hot plug SMIs, and in response to identifying the
ongoing hot plug operation, restricting the initiation of
the new hot plug operation such that the ongoing hot plug
operation may be completed.

In accordance with vyet another embodiment of the
present disclosure, a computer-readable medium having
computer-executable instructions for managing multiple hot
plug operations in an information handling system 1is
provided. The computer-executable instructions include

instructions for identifying a received instruction for
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4 initiating a new hot plug operation, the new hot

plug operation including one or nore hot plug system

management interrupts (SMs), instructions for

i dentifying another hot plug operation currently

ongoi ng at the tinme of receiving 5 the ms”}uctlon for
iLti.ati theflrs hot | u eration e ongoi ng
thtﬁlgt&d%%p o1 Eﬁagoﬁ% B tinRr e Ht pElg hot plug

eration i r?cl ulli

Shesatand iinsiludaliconsd obr rastei 6bikNg1lbe sydtidd atd Qyement
of the nem;hot pl ug operation in response to
RTINS §N§Sémgépﬁﬁqﬂ9¢%ﬂﬂﬁgﬂﬂﬁﬂqﬁj?ﬂiﬁﬂmﬁgtdmﬂthev hot
[ ug., 0 y..be compl e
EEe technlcafﬂgaggétgge B% %thesggﬁlgaséﬁgg éﬁ Ecelving
that systtenmecainth nefhods fmn Iﬁﬂﬁﬂmqngtﬁa|tlﬁﬂﬁg%ﬂﬁihot plug
glu o%eratlons either fromthe sane hot plug device
oPSFPEM T di ' &r SMEHST Py BevP cBBSTaF éOBr v lingn one or
sore Ihsipuayi engs, hoindl ug sORSIALIPRS @5@ E%g%?ﬁE%qng the
by a user pressing an attention button on
%éPévéﬁﬂOHOUD%IE@e déVYcéOusuEhKasoperaddoor.nenmeeponse to
u ev fro i nf ormation
%g% 8195535%3 §8323?|Cﬁ1ar f&%cﬁpegﬁéﬁgﬁs A that the
negbmds hey panggeparaewoRomapl ug epapakizer.(or 20
nultiBIe new_haot plug operations) that is requested |
whi | eY"Endten 6t rﬁ?ﬁﬁ%b%g%tpénqhﬁ(ﬁﬁﬁﬁ?@tlﬁléﬁd@ﬁure is
" eypitenSY ShamAant,@Nd 1.0 aklow 1he qndqing hof . .
Eﬁﬁg operé??%n§%o flnlgﬁgmnt%but é{‘{%er(ﬁzu%tui%’nl}%f hot piug
eRanprecnsn sormdcanbbdements, S&mmehos bOMgnSMﬁufe 2% from
[atl ns that ar made whil e anot her hot u
g%g?agggn |s%ong are Hﬁﬁ%?ed %?eth%rgyé?%ﬂTln 1n

sndeathOnspreMﬁﬂtp$M§t%mﬁﬁﬂﬁl@mg beeal tOWd BEQNYR NG yser
hot g g eration to finish without interruption. In
nb

Btfert i FEMS 1P e eSO oPPa Rew herlpyamt bhot plug

@@eﬁabyoguéﬁr 30-pegygshs E@%o@%lkhgkehg%wFH%% RIMd ce to or
oper at i ons) that is made while another ho
bperafron- iy wrgoiony aredjuegedyby emt he Bryspem:andlar, such
f ongoi ng_hot plu oper tionis
??%?gﬁgﬁg“? Iti“?]F1hwrrxann mag883e§t88g ngg operation (or
multiple new hot plug operations) tha; is requested while

some

another hot plug operation 1is ongoing in order to prevent
system hang and to allow the ongoing hot plug operation to
finish without interruption.

For example, in some embodiments, requests for new hot
plug operations that are made while another hot plug
operation is ongoing are ignored by the system in order to
prevent system hang and to allow the ongoing hot plug
operation to finish without interruption. In other
embodiments, a request for a new hot plug operation (or
requests for multiple new hot plug operations) that is made
while another hot plug operation is ongoing are gqueued by
the system and performed after the ongoing hot plug
operation is finished. In this manner, requested hot plug

operations may be maintained and performed in a suitable
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operations nmay be nmaintained and perfornmed in a
suitabl e order, w thout causing system hang or other
errors, and allow ng ongoing hot plug operations to
finish without interruption. In particular

enbodi nents, queued hot plug operations 5 may be

ueued according to any suitable criteria, such as
g)ﬁéyeﬁ’rrewf hlrﬁ?u‘fhecar”e'ﬁﬂ&t SY 8k SBad Pendtngohder pleggors, and

eratiren wagohaeel ved, dheytype ofc ddies relevant;hat ;¢
glaug d@i ce?oéng t he sl%itm%n whi chtlthe r el evant lEot withou
pindG rgeVdtden i s | ocated, for exanple. The system may

be confj - r.. 10 any.desired priori of hot plu ,
oper atrilnog%.{re%%era]i e%rﬁkﬁ?éé%l °q %anﬁggél_gdwi' 9t geud SoeFations
appaﬁﬁﬂtqﬁ@uéﬂosecoaﬁia@dhﬁﬁfahﬁksthtbﬁlbh%rﬁ&%rg%, such as

view of the following specification, clainms, an ‘
5w hg&e BRPBE DESERI PTHERSOF TRE DRAWNGSengimgnoret plug

cpletig nungdes s ngqof the sent . gnobadi;nent nd
advant éggs therié%?grragdbetacqlhwrp:% (gy et e_r%r |e917§n§co ot plug
dise ifcsl, | amiohd-deseropt innwhakenthe @@_rljelmmtuf ot WIdy device
.he -acc nyi ng drawi ngs, in which like reference
i e RA Yate THRE 1t urBs Ciitemnare e TGRS For
hniyl ldest: ratie ran rexgmelre Hotf ¢ngt i handling system

accy'or di ng to§)one enbodi nment gﬁﬁ]g% sclosure; FlI GURE

2 il G&0rat e @ hiFber adFahbeIpFuy iddvileesabpeatet itw those

t t f, it he i nf tioon.handling _system of :
E?@%&a‘%n%:go% | nlgl t gnon‘él%e%gm nent of° ¢t heOf52§Ple £o11owing

dicsclidsgré;iobl, GORE idsi,| laust rataes repanpl e dat a
i ncludi ng values representing the current status of a

:i Ii‘tE f QE Igg geéi Egs supported by the
'%IR BT %C%IDQ ¥ v N GURE 1 in accordance

with @ne Iﬁgpgdi r@cf}ﬁpp té h.Gu %% gsitsa%lcpsnure; o%l GUB'%eAr present
illustrates exanpl e data including val Ues _
eeprééennitng thd cadventageat ushefeafplusal ity ofcdotred by

g%g%éﬁggﬁi%%St%%pggﬁﬁ%%i%% %%%c&qg%ﬁqg}%25&§?QQIég%junction
with the accompanying drawings, in which like reference
numbers indicate like features, and wherein:

FIGURE 1 illustrates an example information handling
system according to one embodiment of the disclosure; |

FIGURE 2 illustrates a number of hot plug devices
located in hot plug slots of the information handling
system of FIGURE 1 according to one embodiment of the
disclosure; |

FIGURE 3 illustrates example data including values

representing the current status of a plurality of hot plug

~devices supported by the information handling system of

FIGURE 1 in accordance with one embodiment of the
disclosure;

FIGURE 4 1illustrates example data including values
representing the current status of a plurality of hot plug

devices supported by the information handling system of
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6 FIGURE 1 in accordance with another enbodi nent of
the disclosure; FIGQURE 5 illustrates a nethod of the
informati on handling system of FIGURE 1 managi ng
multiple hot plug 5 operations in accordance with one
embodi nent of the disclosureg and FI GURES 6- 7D

(hhyshr s 8 et o o et oD, PRI of e

apecabkans;i n accordance with anot her enbodi nent of
the 10 disclosure. DETAILED DESCRI PTI ON Preferred .
enbodf AEHRE and theRPtagvant ayesnarieobestt Urder stndogmation

efere 10 FI.GUR hrou D,. erein. ik
R A BRI S
¢Bepart snsFornpuraqresesiasicet hivel wh Scbosur epbadiment of the
,nformation _handling system nmay include any

PhEtTORBATAlI PP or aggregate of instrumentalities

oper abkeukpscamput e;1165888EEY 2 PROEESS. Jdf aPsB b Formation
receive, retrieve, originate, 20 switch, store,

gprepl apg mw#ﬁ%%tSﬁheféﬁﬁBErébommnaqmmyO?E¢Eiphandma; plug
Ll ny for f infornption, ..intelljigence,  or
gé?gg#%?ﬁgugg%eggfgg%ﬁgﬁfifvg?hcéﬁy?bE?fo?mbggﬁtht of the
pusposesreFor exanple, an information handling system
may be a personal conputer, a network storage 25
.fEE 0 A¥ er suitabl e device and may vary in
mance, functionality, and price.

The | ;on. handl i ng system .1 nclude random
accesgpéﬁég%%§ ( éaqﬁé?%gan réﬁ%¥b eSSIVAG TAEESUrees Pbest
stgbrasoad esntrafepencessonF LURES CRU)t fo ta! dWal € wherein
r software 30 control |ogic, ROM and/or other types '

ngﬁoW&bﬁtﬁ% A rfesry. MidiRféRar Scongthentd epPrEksponding
batecmation handling systemmay include one or nore

di sk drives, one or nore network ports for

commubhiPEat PRgr@isel extfer ridlidevilteslasure, an information

handling system may include any instrumentality or
aggregate of instrumentalities operable to compute,
classify, process, transmit, receive, retrieve, originate,
switch, store, display, manifest, detect, record,
reproduce, handle, or utilize any form of _informatidn,
intelligence, or data for business, scientific, control, or
other purposes. For example, an information handling
system may be a personal computer, a network storage
device, or any other suitable device and may vary in size,
shape, performance, functionality,  and price. The
information handling system may include random access
memory (RAM), .one or more processing resources such as a
central processing unit (CPU) or hardware or software
control logic, ROM, and/or other types of nonvolatile
memory. Additional components of the information handling
system may include one or more disk drives, one or more

network ports for communicating with external devices as



10

20

25

30

7 well as various input and output (1/0O devices,

such as a keyboard, a nouse, and a video display. The
informati on handling system may al so include one or

nore buses operable to transmt communi cations

bet ween the various hardware 75 conponents. FIGURE 1

Il Lustrates an exanple informtiaon ling .system1

gce:cH:gr di*ng o Olfe £ABOdi AEAt orTf%th%e Q‘?@en‘?g"l 48, °Rueh as a
diesbbasur e.a Asodsscussad 4 nvgreat eri fatail behew,information
i nformati on handling system 10 nay support one or nore )
Rt diongl sy sdeli Bey £250siek lasicomd o Mg shdtugstugpprerable
g%np{yan9§¥{CQ§mﬂfhﬁ1 o€ 1 QI JUU £ QQE p&&QiEﬁ% hardware
evices 16, for exanple. Information handling system
tOmpayemanage mnultiple hot plug operations associ ated

Wi th ot. plug devices 12 such that hot plu
oper at i GHE ey LT erEtas Tt HOUTP MY of FARERGR LaHd handling
whbRewt ¢aushBgotBentnfosMmebhon ohen@lhog: systemyd t¥resent
hang or otherw se cause a system error. Information
Aasglcrgrsyst em AP oflicenpaeer systearepteferabitgil below,
Lncl .one . Qr r 1.CI.O SSOr S h_as 20
e N R e o S
plogesgovi2fsf ar2 hardldhngaknt eger @permatdeconiodndplug memory
.coprocessor 22 for handling floating Boint

P

86¥r&EFond. aEOTLIENS P dheFablgtcs egctlodf?é(éﬁés le, for
suchpas L1 24 and 2 i fAches 23 and asghipset 5 ocommN! Ynanage
referred to as Northbridge 25 chipset™ 26, via a :

finotipilde Nods (2819 Norgtdricye ehbpseet@d wpref eralhl ynot plug

aupl es 18 to ry.28 via menor controller 30.
%EXﬁFﬁscgﬁyrofT%W ggg%hyhﬁg cggﬁﬁedo?%I%EéOHSr Y e Complete

hathpltig Iener yust 0615 32d Wai €ERotiay e Goif | gHeedinf®rmat ion
receive one or nore hot plug nenory devices 14. Hot 30
PROGEfor 5Y HesT cdd 14° mdirThe Pide® B - Wbt e plafgifshl @ system
aenpry devices, such as nenory cards with nmenory

DWW for exanple. Information handling system 10 may

i ncl udefaddiattiional handling system 10 or computer system

preferably includes one or more microprocessors such as

central processing unit (CPU) 18. CPU 18 may include

| processor 20 for handling 'integér operations and

. coprocessor 22 for handling floating point operations. CPU

18 is preferably cbupled to cache, such as L1 24 and 12
cache 25 and a chipset, commonly referred to as Northbridge
chipset 26, via a frontside bus 28. Northbridge chipset 26
preferably couples CPU 18 to memory 28 via memory
controller 30. Memory controller 30 may be coupled to one
or more hot plug memory slots 32, which may be configured
to receive one or more hot plug memory devices 14. Hot
plug memory devices 14 may include any hot pluggable memory
devices, such as memory cards with memory DIMM, for
example.

Information handling system 10 may include additional

(non-hot plug) memory, such as random access memory (RAM),



10

15

20

30

(non-hot plug) menmory, such as random access menory

(RAM, 8 read-only nenory (ROM dynami c random access

menory (DRAM, fast cycle RAM (FCRAM, static RAM

(SRAM), field- programmabl e gate arrays (FPG&),

erasabl e programuabl e read-omy anDry gEP%JW,

electrically erasabl rogrammabl e read-only nenory
Y o o

CEEPRGW, RF Yot h ui t GBPE™Y 6| at@PElosr "access’ memory

norawl,atide Ty dawi CerANaphi €5 CONRAR | @R3P 1Seio1y-

preferably coupled to Northbridge chipset 26 and to
V&S & ¢ 38at¢ deg ratshor (FBR)is preferabty programmable

rabhle to s infor ' to be 10 displayed on
gﬁgdo?nggre dlgn%énl%arjfpanglp@%)’u sple;lye%a%%g%zl}b maySrasable
peocgmaackine Mataadac Tl passémer fat (EXPROMY, d ¢yStdly  other
displa% (LC?) . .a cathode ray tube (CRT) display or
SEREACLET YPILEY 1t Ec RoINGdY .Y A4 tsidfe meFsI 4 v 419 e s uses
O o zhpRces, GARhios LontEell el 3P A0 Doypied o
coupled to an 15 integrated display, such as in a
pertablire dosf orhap seh Zhéndﬂkhgtsysvsge@gpkﬁm§niaBBon. Video

ri chipset 26 serves . as a "bridge" between

BB 258 T and LR e E oo cEed Biee .o Ghitral 1 O Mg on to be
gaispg a ykbHomnoR b us: tieo aN08 Nep1 BYSpanelEi dge | $iNgRdRA Hanel
tqg provide 20 the translation or redirection to the

- é0r P8¢t PBusD aTypivealrpy I idadi Mes igess nats iownl isptidfcrystal

I s rul es Q fip tg r r of data or
?ﬁ?%?%gtig%ﬁgVoﬁg fﬁg O%%é, %%nngﬁ%ngéﬁgrrgbs? dygOr other
tihepbay artchihredtagne. To Ipreweiie coapphications, uses or

I f [ Si bet buses, 25 chipsets such
B RBRCRDY | dGaPenr Gt 26 and ot Hboi dge® & psab 4z, to an

anecabbectio tragpshale andncogsdi Nat e t he,exchangs @ nation
i nformati on between the vari ous buses and/or devices

tRaf BN E sl e 1R 6UGR tERéon -r espect i ve bri dge.
BaSiCNBQEHEQ@HBFUL:ﬁﬂﬁgé%n 6Bl Q) JrmoLy 44 i r%éag" L tween

preferably coupled to a system bus 46 connecting~to
SeUt kbsi dge acii pdet ANndLASH hesesy ofGeatherlly, when going

FEBROGRAMERR! G NOMNQLAL T e TeIOLy MBY be used as BIOS .
the translation or redirection to. the correct . bus.
Typically, each bus uses its own set of protocols or rules
to define the transfer of datd or information along the
bus, commonly. referred to as the bus architecture. To
prevent communication problem from arising between buses,
chipsets such as Northbridge chipset 26 and Southbridge
chipset 42, are able to translate and coordinate the
exchange of information between the various buses and/or
devices that communicate through their respective bridge.
Basic input/output system (BIOS) memory 44 is also
preferably coupled to a system bus 46 connecting to
Southbridge Chipset 42. FLASH memory or other
reprogrammable, nonvolatile memory may be used as BIOS
memory 44. A BIOS program 50 is typically stored in BIOS

memory 44. BIOS program 50 preferably includes software
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menory 44. A BICS program 50 is typically stored in
BIOS nenory 44. BI OS program 50 preferably includes
software 9 which facilitates interaction wth and
between information handling system 10 devi ces such
as a keyboard 52, a pointer such as a touch pad 54 or

.on r ot h I evi ces nd one
gg?éﬁhggbl?l% %8F evf%gggfé”]d%a? daPﬁ ?egwgeGrﬁﬂéé§matlo”
hehdpling expassi 00 §kotse62suBhOGsMRMMaY Ak rdTBY alsS@ointer
store system code operable to control a plurallty 0
pashc aSnforifitGhorP3fanaf | Ay &psEem 0 opet abrofgreAother I/0
SQUHHchaEhQnOHQnBthbﬁé ﬁgé ?lBreP%&a@é%'QEQyHQ?qocated in
and enabl es i nformati on handl i ng systen1ld
QOﬁﬂ@ﬁl@MKﬁ n@tmpﬂngcmmpﬂnaxunonloesmmﬁk 68BIGBCheasry 44

herng& network, for Conmruni cat i on

ReVvOrRo68 AR 1 R Coft OhueHr or b RECWSPR CLANRTRLity
St popoLi taRcaneai Bt WahK 1 MANL st Winde pargR et Worsk
(WAN), wireless |ocal area nétwork (W.AN), virtua
pr|va€ecmmmmmﬂ@%ﬁﬁm® comtrahber e 15 pneéeneblyoprovided
L .app c re or_.syst t hat
B P s R G AL P bR 0 Sk R il rbatgan cate
eonhr obhennb6atmynbecenplrayed, t gut-or msa amettwdlé net network,

hnterface for connunlcatlng Wi th other information

3hdISHRPRY st emsCOPHBELEXpt B8sI3R SHoWR) fCouppEd ieFlude  any
cesRUNieaki %t%trvwrm@ﬁ %Qeﬂ%ﬁéfﬁ‘téﬁnagégd:ne@giork (MAN) ,

system may include an expansi on card control
vhtleh ﬁﬁgaben@bupred (oA¥yst enibad e46 docsllowarea network
|on card_controller 72 is S upI .
ﬁgg [ty of “he Qﬁjvggpan5|dh 5 ?g5N9mh|&ﬁtﬁ§965e the
E@ﬂérgﬁtﬁddﬁ)dﬁﬁebﬁﬁeQn@p@&o@Qﬁ%ﬂ@Haﬁ&&&ké&ﬁuﬂ@Ver%ystem
such as any suitable PCl, PCl-X or PCl-E card
BPaBeéfaEélltFBFSe%&’?pFéqu?oﬂCd@eO%hiﬂﬁgét 4L omged cation

eaht ed1bus icnt effA0s: Qﬁﬁ§69ébe&ooﬁkﬁﬁpagsh@@w99§ interface
controller preferably couples systembus 46 t

é?ﬁaﬁ@ﬂ@ﬁnb@§tlﬂ@(ﬁﬁi@ﬂb@bﬁﬁeﬁmeHM§EMDmxpanSlongbuystems
N PEPE o PR DehBRERC Y, OBMREr Paiden, msten=r o0
as a Information handling system may include an expansion
card controller 70, which may pe coupled to system bus 46
as shown. Expansion card controller 72 1is coupled to a
plurality of hot plug expansion slots 62, whiéh may be
configured to receive one or more hot plug PCI devices 16,
such as any suitable PCI, PCI-X, or PCI-E card or device,
for example.

Southbridge chipset 42, also called bus interface
controller or expansion bus controller preferably couples
system bus 46 to an expansion bus. In one embodiment, the

expansion bus may be configured as an Industry Standard

_Architecture ("ISA") bus. However, other buses, such as a

Peripheral Component Interconnect ("PCI") bus, for example,

may be used.
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Peri pheral Conponent Interconnect ("PCl") bus, for
exanple, nmay be used. 10 An interrupt request
generator 74 may al so be coupled to Southbridge

chi pset 42. Interrupt request generator 74 is
preferably operable to issue afn interrupt service
request ove redetern1ned interrupt request line in

5 res 8n§8 F&r eiptI W ta FEUeRtOt o /fsBGE PritSer Agptcoupled

tBstbuehben dylomHGRId k8.4 Sout bt bdgepehiRsgles42 generator 74
preferably interfaces to one or nore universal serial

bEs PUSBPIpBRts OP@ra@ERGMO(c@mm dirsk-irged ity service
MEADLY) 05v9£9'§a ftse%ﬁn'meeod' ?F‘rs(ég\@ Arive 18, ap; . 5y

integrated drive ectronlcs rd drive”

despoeséHDDb 8@ea@db®r af flaoppyadiesi drive (FAY) 8hterrupt
I n one exanpl e enbodi nent, Southbrldge chi pset 42

FHFEFPaEé@“mFFﬁmHﬁBU8é8V|aSQHtpﬁE Iifs .cramsst diswpreferably

dnixesdexisces WiLch ey, ke it eLfacedsto: oyt hbr, ports
chi pset 42 include, for exanple, a reanab e 15 ha

dpi veGDaR2¥p fepnweach C@i$NV(e@dpa@mlﬂisMem@aﬁmeaﬁe)dlgital
drive, .and a onpact di sk - digital. versatl .
Gekpe=s 587 Gk UG ath sl (o 96 miglepeatpe” drive
emaptedn&@s Soubhbbr igged chifgsel 42viReal -Hipme CB@CKm§§/or a
ermts tinmed 20 events or alarns to be activated in

?ﬁ@PPMféFﬁﬁiléﬁlﬁﬁndETH@ s§stem 1D. JR=al ekprelel selb®E ment,
@BMtHSrEBSQY@ﬂﬂﬂéeE0498”ﬁE%E%5¥%§“ %Pﬁshgpakﬂﬁtvfé an IDE

predetern1ned’t|ne as we as to or m ot her
bperaUQﬂhErAml$RCHc®mErdbwece%Owhﬁdmnmapfeére@tbara$ed to

S r.1/0 Ier is als r ef er ab| coupled
P LB AEPPusT L pode a3 conprol T Temovable
peefienably i nt earif;aC&lsut@ 00€CDORWMIS A |oel|sk101¥etad/write>
92, keyboard 52, a device controller 94 operable to

aFive: aﬁadlﬁtEPFQ¥@ WFEPRPEEGc R iFdd 54 igid/adr vahsgdd le disk)
86;,and PS/2 Port 96. FLASH nenory. 98 or other 30

nonvol atile nmenory may be used with 1/0O controller 90.

As di scussed-above cliogfkor MBTCbn Gandkiynga syst @m 10cuomyed to

Southbridge chipset 42. Real-time clock 86 permits timed
events or alarms to be activated in the information
handling system 10. Real-time clock 86 may be programmed
to generate an alérm signal at a predetermined time as well
as to perform other operations.

An I/0 controller 90, often referred to as a super I1I/0
controller, 1is ‘also preferably coupled to Southbridge
chipset 42. I/O'controller 90 preferably interfaces to one
or more parallel port 92, keyboard 52, a device controller
94 operable to drive and interface with touch pad 54 and/or
mouse 56, and PS/2 Port 96. FLASH memory. 98 or other
nonvolatile memory may be used with I/O controller 90.

As discussed above, information handling system 10 may
support one or mdre types of hot plug device 12, such as
hot plug memory devices 14, hot plug PCI devices 16 and/or
any other suitable types of hot plug device. Hot plug
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support one or nore types of hot plug device 12, such
as hot plug nenory devices 14, hot plug PCl devices
16 and/or any other suitable types of hot plug
device. Hot plug 11 devices 12 may include any
devi ces capabl e of being addedi to or renoved from

ti d S o) hot t.
e R an 12 of P BRSLr BT P s et Sy, OF bfarg 2oded
to the pemoess dfomeniiignaori@ddhagdaifdgvistestem a1® by hot
Bgsten1mnthou§ hal ting, or "hanging," the system In

FBircul et sP Hgtl&WécnhdFspPﬁ@eﬁafeﬁéﬁéﬁdtd“éd@?n@oé swap,
devikee tQ, Qe INEPOVEHY @fdQ%h%%l%%'%TNEd&ﬁﬁws (8HGRce to &
as bus 28 or bus 46, for exanple) while transactions
PHVOETI ng -beher eVt es, OWDSysﬁewma@mpdnenhs asestem. In

ng over th 10 bus
g%ggrak1? Iug% ?Eﬁana’nuﬁ% r ugh6”taypluﬁ?8§w585 q9ding a
tecatedtbn bet rphugiskots db@Qc@f 12 #fremyatl udhandldhes bus
stem 10 according to one enbodi ment of the present ‘
é%sc‘?%sﬁidé 1% t AP W heht "hildfor et dacibons involving
| em.,10 [ r\.er C our

o s aret o 32 Sl br ST et el ey bfyn “bes tne
B0O6A- 100D, operable to receive up to four hot plug

devi c sho rrently housing three hot

pl ug 3295§és%12ﬁ*r%c£@°F% éﬂﬁﬁVFWbU¥ U risodi peng, number of
hatorgatg omhanid ng2sysbent 8 20, com i $8§ 42 slots 100 of
four-processor (4P) server including four hot pl ug

hﬁﬁﬁFva§P@ﬁs“@@dlé@@%ﬂM%¥QW)1%c®¢v@r®pngotbo@meh@mbodlmenu

- Blu v n other , enbadi nent s
B Rk eR My e ST B inormation

bysdémngh&nmSHmpol®scom@dlmanag&ssﬁwbbmphemngkupkygfour hot

h_as di d 25 h f
BiD oot B Radr A0/ OF 1 Y| S B 0E phag = Hewt cdg0A-1002,

dBerspch as arbighvendipseryeroufrornsxapplg. d%%sé@é’le and
in FIGURE 2, each hot plug device 12 incl udes

EHPH§eP51@?rﬁﬁ@ﬁlgéﬁéﬂéﬂééJs?%f%%wh@ha@énﬁnﬁeVlces l2a-12cC.
At &F LURLS c (SM D ReQsd At ed; wet iy %]9 %M g_system 10
errup y9c5dé

operatlons Syst em 30 managenent
totpmagebe astioved-wmomesof (4P) server 1ncluding four hot

plug memory slots 32, operable to receive up to four hot
plug memory devices 14. In other embodiments, information
handling system 10 may comprise any system that supports
and manages multiple hot plug operations (such as discussed
herein) for any suitable number and/or type(s) of hot plug
devices 12, such as a high-end server, for example.

As shown in FIGURE 2, each hot plug device 12 includes
a chipset 102 that generates system management interrupts
(SMIs) associated with hot ©plug operations. System
management interrupt (SMI) code 104 may be stored on one of
the hot plug devices 12, such as hot plug device 12a, as
shown in FIGURE 2. SMI code 104 may be copied to hot plug

device 12A from BIOS memory 50, such as during power-up of

server 10, for 'example. In other embodiments or in a
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|
the hot plug devices 12, such as hot plug device 12A,
as shown in FIGURE 2. SM code 104 may be copied to
hot plug device 12A from BI CS nenory 50, such as
during power-up of server 10, for exanple. In other
embodi nents or in a 12 mrrorged nDde situation (i.e.,
where the cogten%s of lmJItlpIe hot deV|ces 1%: . .
aré mrror &g FaSARCEAl ), & ¢ fy pentents ol
stioregdien T q;]hh;and@ﬂ@c8§t 1p! usgcéjer‘p(iﬁﬁoréa %Qf identical),
exanple, in a mrrored node in which the contents 5 of
rlfoFgdeardd MaanBeBSaPEcAi Prorede SMarcode 104 mjudbedevice
§§oregd¥1é%§d% QQt'H}QQ ﬂe¥ 8§§dlﬁﬁﬁganl%% cﬁa é"%ontents
plug device 12 may al so |nc ude plu operati on
i trieatoirgn acevdsceh 1@18doBeraarleI mﬂrcrdxeaaﬂct%l edodB 104 may be

d t itiate a hot oper tion, or_ event, for
g%ﬁ?%fogﬂggoﬁh éoae9#88 fov §§§h12§ £6'%ddBr hot pl ug

devi cealtd QQH:S@Iﬂfrdéglgé nemyg, azhab pli devi genl? plug

fromserver 10. In the particular enbodi nent shown in

FPEURE12N e@éﬁlﬁ@ﬂonmdﬁYMﬁﬁnkﬁﬁ]Qp¢n@bh@e§0a®e actuated in
tican .butt.on 108 essed by a user

SHUBI ES QUSRI 0P 0Ly Ty B (REERACIERY S lRer 4 o

hot plug deviice 12 Ehﬂjhoisp&@ga@@eaahb@npmdqmaédﬂ@é 12 to

hot plug device 12 to bhe added to or renoved fromthe
§8FV§F For T8RANBI €, Ptlo PeHBvECH RSt I ugraBvisegver 10.

fun pr e I on
L8 SRR D RSB SRO LSRR 80 cach o

- pAugi dessce hadt ipkugdeperat iatn eng icemwe ttdre HR tlatg may be

device 12 fromthe.server ce t.he hot plug_o eration
RE 5B anRi o oll>San I CAT1 O mAY 888 Spl Mol Lheperation

asrbyhat hoghplag a@um@e flor. exanpl e) to the user
indicating that. the hot plug operation has conpl eted.

The uséf tthetf 28PFERDYRNt RETRYE (HNFy lelvi péugadevice 12

Eromet Bgqpar tbeykak el d19Q orOR nser\er,el0.1 oT0 addl. Lxample,
hot plug device 12 to server 10, the user inserts the

ket yny<devi detiPiud odaniepen sl ﬁromls@ro’ra?rsel(i)/er the user
SOL:8e5358 LOSCALLEN Lo,y 1 108,90 11ie Sl Bt 1z,
which initiates a hot plug operatlon to remove the hot plug
device 12 from the server. Once the hot plug operation has
completed, an indication may be displayed (such as by a
light or sound, for example) to the user indicating that
the hot plug operation has completed. The user may then
remove the hot plug device 12 from the particular slot 100
on server 10. To add a hot plug device 12 to server 10,
the user inserts the hot plug device 12 into an open.slot
100 on server 10 and presses the attention button 108 on
the hot plug device 12, which initiates a hot plug
operation to add the hot plug device 12 to the. sérver.
Once the hot plug operatwon has'completed an indication

may be displayed (such as by a llght or sound, for example)

to the wuser indicating that the hot plug operation has

~ completed and the hot plug device 12 has been successfully
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30 operation to add the hot plug device 12 to the
server. Once the hot plug operation has conpleted, an
i ndication my be displayed (such as by a light or
sound, for exanple) to the user indicating that the
hot plug operation has conpl esed and the hot plug

ice has been.successful ly added tao server _
%ggeﬁ H% ﬁeﬁgegbe%gfionikeﬁ?kergiﬁﬁ BFdidtg Ahg (sither for
nemovigngared hotmplilggdevi sec 1)1 ypyqdknekada 2 mpbehciude a
e.g. hundreds) of system nanagenent interrupts .
%SW%@F; 5eS8r vePURBTr £ds bpe? hibl Y $BeRedeiNRIGRENTt interrupts
i(Bsrsyction for initiating a new hot plug operation
for a particular hot plug device 12, determ ne that
anot héerimett pllugiepematradn e i socurcentiey angansgratction for
the time of receivin %gf instruction for initiatin L
tRe“FPFSPInGt Prlig "oberatiBnCPe62andi if HespoRsd tigular hot
gelgr MeRa dhat2 angehermhat RIHUG HRSIRLI ORGES p1ug operation
currently ongoing, restricting the initiation of the
AEw KL ISINGg Yope? a3 b0 sueh t frdte thielrtmgo:)ﬁg hetceipling  the
1.Or conpl et e The new_hot ug eration
P e P He Sath Rt T8 ity Gedrce 12 opiad r¥hrion,
dnflf erent dectpplaeg devi ceetd@rthaé t Beatongeior@eRot hot plug
Iu% operation. For exanple, suppose a user presses
Eﬁg ACE8At iLSn PHAGH L0 I K par EREGFAFTRBE pihgg initiation
devitf 12ewWhogh hnhgi 8besaa et phug eperatipn gﬁgsﬁng hot
as to add or renove the particular hot plug devic
P2yg BePoRE1R20 mhAlys brocomplledgeoper ati on has conpl et ed,

the user (or a her, user esses the attentiagn
butto%gfo E%h Eﬁé 6&#%108Fé?ggﬁ8P gty ESQFEQ fg“a same hot
agapgndeSereerl 2Ly Hegeevenan hdtstIuet o0 genevated+ the
by the second Press of the attention button 108,
aéQSFﬁﬁné“Fha? 39 hGPEpR G CBper atf PEN F*SMEG Sour§eppPye a user

pragkRy fole thateholo P! yge dexi 68512, dFEQtiES§QQn%%t plug
restrict the initiation of the second hot plug
8pEL&aei 8, swbAchhanithetesr ot hiedt pglugy cpgeradtiicon (waych as to

Qﬁd gyn?éﬂ&%& the particular hot plug device 12). Before

‘this hot plug operation has completed, the user (or another

user) presses the attention button 108 on the particular
hot plug device 12 again. Server 10 may receive an
instruction generated by the second press of the attention
button 108, determine that a hot plug operation 1is
currentiy ongoing for that hot plug device 12, and in
response, restrict the initiation of the second hot plug
operation such thaf the first hot plug operation may be
completed.

As another examplé, suppose a . user presses the

_attention button. 108 on a first hot plug device 12, hot

plug device 12A, which initiates a hot plug operation for
hot plug device 12A (such as to add or remove hot plug
device 12A). Before the hot plug operation for hot plug

device 12A has completed, the wuser (or another user)



10

20

25

30

As anot her exanpl e, suppose a user presses the 30
-attention button 108 on a first hot plug device 12,
hot plug device 12A, which initiates a hot plug
operation for hot plug device 12A (such as to add or
renove hot plug device 12A). Before the hot plug
operation for hot plug device 12A has conpleted, the

BSEPSESr %%%th%@t%ﬁﬁﬂﬁn 1RUE508s @88t henatd efEicoRd  hot  plug
butten 108 on@ Se6ondehotoplhiug . deé’ép@eﬂ'z’lohmagplrl&elve an
device 12B. Server 10 may receive an instructi

geﬁérapé@loby dehre narteskilng Et¢ eptreon ibat ton eb@8 ororpuioton 108

| u eV|ce ZB determ ne .t hat. a eratlon 5
?s gugr oH&glnB%FOrq%ﬁ ﬁﬂﬁﬂftﬁhﬁ@ 'P Rt jqperation
nesp@@sgentegt roggothg ifbi &Id*onglugt h@emtcapl WA, and in

operation for hot plug device 12B such that the hot
PEEGCBEEr atitEk L 1C6r thet 1piitg adevirc 0 il 2 argyptheplug operation
Let.e Liher exan s ab
?ggFgﬁétl lu?hee% g |ﬁit|a%?%ﬂ o%ga Hg%/hg¥g Pgg9 operation
@perhbtopldaed@&1&&oﬂ@@rmaqngﬁim@ﬂpmeqﬁd@ operatlon
may invol ve anE suitable functions such that the
g

ongoi n§ hot *PFlg THEPALS ol iy 8 sGCCESsf uFpytricting the

camph gtedn FQE exanrhe, has %ﬁ&%s%ﬂ&l&fe@b%f to another
detail below with reference to FI GQJRE 5

PEIPENGL i APt heoliut t i are¢ont bfna mew hotnvmlcr@ openat ionitable
[ di | i I M s frmna
Egﬁtlggﬁar %?1 %@%g gggl%& ém%ur?ngpfﬁ% 8386?héoﬁoﬁay pe

phugeepénatlivoncoapdetee- enabFbng BRampleg SMs dfOfissed in
t he gll or arthuIar hot plug devices 12 after
86RPFELT ond g?a% &igdithg Kot Ppl ugs T 2BeBPRr attion. FASURE 5,

@@QEQQEt@%%ancﬁe a5, (di sgussed J greater h%et abhugbecg@é%atlon

‘Wth reference to FIGJRES 6-7, restricting

PﬁFﬂPé?ﬁodléﬁbél@@wh@@tpéN@gSMmawﬁnqm1aquﬂanﬁartlcular hot
PLAG Pva o000l MRG LIPS RR001RE AL AL BANS AR, and

pl ug oper ation Suc new R _
opeeatbdnnigs pendphgg Sauid Sﬂh&ﬁquﬁ@thMJlnbfl@hkﬁgchn%r hot
endi n nEM/hoi plgﬁ operation upon or after
: 56i

oHpl &5 o ot Iﬁf@ﬁﬁe%}%@ of the ongoing hot plug

operation.

As another example, as discussed in grééter detail
below with reference to FIGURES 6-7, restricting the
initiation of a new hot plug operation includes storing a
received 1instruction for initiating the new hot plug
operation such that the new hot plug operation is pending,
and subsequently initiating the pending new hot piug
operation upon or after completion of the ongoing hot plug
operation.

In some embodiments, server 10 may manage a current
status for each of a plurality of hot plug devices 12,
which status for each hot plug device 12 may indicate (a)
whether a hot plug operation is currently ongoing for that
hot plug device 12 and/or (b) whether a hot plug operation
is currently pending for that hot plug dévice 12. The
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operation. In some enbodinents, server 10 nay manage a
current 30 status for each of a plurality of hot plug
devices 12, which status for each hot plug device 12
may indicate (a) whether a hot plug operation is
currently ongoing for that hot plug device 12 andéor

_ et h ecati As.currently pending .
ror-the: Therfsi s BelR RIERN Rduss Gl e BEE B ices
Eacheptebbetabumyid@eoéfh@tgﬂdﬂ}ﬂkﬂy(§$ vh$aﬁ;,hwhich may
represented by one of a plurality of val ues, ich may _
B st'oried MG%PﬁHSMMTQo&@dfMl% Gie. OBF IfoF e MREte phef Plug
deviees 12. Inrg Q@f§é§gi@ﬁlgpb%%bg§@hen%ychsJ@%u@%lues for
for 5 each hot plug device 12 include a first val ue
gadhcavitngeluhatedihot 13 ugnopedat eorfisstcureent! yindicating

ing.for_that hot lug.device 12, a secand val ue

?ﬁ%|c§tP%§ P%ﬁ? 3pﬁ5?tgP8913068F5FP£ﬁyi§n8§ﬁﬂﬁhgfﬁbﬁhat hot
phay betripkug2devd ceed@ndandlae tibididaalie g cathbg pilug
that a hot plug operation is neither 10 currently
BRGEF hOhor ety orf orhath ot heltugp dewi devige 12, and a
EEEHBEV§1hE'Hﬁ&ﬁé£ﬁ§ngxﬁﬂgkeadﬂg% é§9f|§%%%%%Q% V%Eu%%ither
152 representing the current statuS. I547a plurality
ohrhentlpl aggdéugcesril@esdppar fted byaknhornmatliven device 12.

handl | stem 10 _in_accordance wth one enbadi nent '
of thg?gpgﬁlgsg}igsBﬁ?EeTSeféﬁpﬁﬁydﬁgésﬁépedWQ4Wﬁ%ng values
E@Qeré@ﬁe@@n@ﬂﬁgoﬁhgoﬁﬁﬂygnﬂﬂéﬁhbﬁﬁvi§@sa1ﬁl§9glity of hot

managed by Bl OS program 50 of information andl'i ng
BY4¥ e 1DCe P nlZ hisrpabbdinkNt jndovabtéoof haptlfioly system 10

red t g devi . i ndi cates_that _that hot
gﬁu%hggéﬁégggzwﬁéﬂcﬁgreﬁ%ﬁviﬁﬁ%%gbd?%g°%¢h %Sﬁpaauﬁﬁ' Data
opermbyobe Anvalade iof SMI todecaves dnhained hotmpkdghot plug

eration._is nding for that hot plug device 12. A '
%%Yh%esoﬁz" IR$nﬂ?E P88 {Hat® & hoP~BPEG opet aPf ot Hifermation
nehdheng eystemtLy. ongai AEiROEMBEAGRE L] O thatchets vwor for

plug device 12. It should be understood that tﬁe
VvalPged (GU B ranteR &laduseelv PGe nérel yndbrates udtheat i vieat hot
ﬁyﬁgosgéviﬁgd any Q{Qercﬁykgﬁgh§ %@d@?@d?%@ b%ausggt plug
operation. A wvalue of “1” indicates that a hot plug
operation is pending for that hot plug device 12. A value
of ™0~ indicates that a hot plug operation 1is neither
currently ongoing nor pending for that hot plug device 12.
It should be understood that the values 0, 1 and 2 are used
merely for illustrative purposes, and any other suitable
values may be used.

When no hot plug operations are ongoing or pending for
any memory device 12, the wvalue 152 for each hot plug
device 12 is “0.” When a hot plug operation is ongoing for
a first hot plug device 12, and pending for one or more
other hot plug devices 12, -the value 152 for the first

memory device 12 is “2” and the value 152 for each memory

‘device 12 for which a hot plug operation is pending is “1.”
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When no hot plug operations are ongoi ng or pending for

any nenory device 12, the value 152 for each hot plug
device 12 is "0." Wien a hot plug operation is ongoing

for 30 a first hot plug device 12, and pending for one

or nore other hot plug devices 12, the value 152 for

the firs ry deyjce 12.is "2" and the val ue_152

for egéhgﬁgg§E§O¥de3¥%%1I% 8? ﬁ%%ﬁw%?%% tb?%gls requested
oper at ifamrsits geendicnglds Hdt "plGg kevaper atd onsushessawhen a
hot plug operation is requested for a first particular

HOEL pPaGSdeTi C& U iUt nPast When 08 Userhorésgas particular
Abteniion Butiea 108, onddeeddd sy PREHOURY sPAteR! U may
device 12, information handling system 10 may

determine vwhether a hot plug operatiion iis currenmttlly ongoing

o} .a ther Hot .U 1 -: n1's .f mination ma
R et or ey I EG: Chediing. (e Chi pLBEm b2t b ™Y
eachubot cptdgidgviee tBipketdeber Bhneathe nbet pipllUgevice 12
status of each hot plug]d¢V|ce 12. If informtion .
handieitegrdpst éficlohdet elmionestatist af 16awét Ptugelug device
eratjon; j 8, £y | ¥, 0nRga S§0 -

ggrticdfa%hh%t %Fsghdefgg%'fgg %g%%%ﬂat?pggﬂﬁ%%ﬁﬁqﬁf that a
8yst eplud 0 omyrdehpor ars | ycumesdrd lof td‘reghozrr;gl af:dxon aof second
LRPe LS B BP0l SEpdl ol ESkeatng sveren
Qﬁ|h5§ ?éﬁ%&r?@il&cﬁbéﬁéﬁet Eh?gi%§tqg¥ﬁ%% %% W?%hr@quested
value of "1" (i.e., pending hot plug operation .
WPthPAUBaPBS 18D OWpéAToF Naf férseorpkéticoaagf hothelug device
2298500 20 D) L SPERL 40Nk O ne SEROTBRILLENL Phes pLo
ddemtéfwjiheipﬁndéhgnhmmapbﬁg ‘oper atii.en ,f opehbendi nsdt plug

20 particular hot plug device 12 based on data 150

PR PER: 8% R “pemd i hot oB ug URper 61 Grf Sndcdpakeeion of
the sinalousgofhot helhigr dpparticul aprhathepl 48-88¥1 e@ri2cular
Wwth a value of "2" (i.e., ongoing hot plug )

Bper dthwh) daid cehel Secoiftf oAt Cul arrgtingl ugydesicel0 may
1douttbya vl Ugdlq il Hote: p10g 250000180 ko PERHNT ;s

hot plug operati pon or arter ~conpletion of 1

. battptudaoperat ipdud cdethees filPsbased on data 150, initiate

the pending hot plug .operation, and update the status of

the first particular hot plug device 12 with a value of “2”

(i.e., ongoing hot plug operation) and the second
particular hot plug device 12 with a value of “0” (i.e., no
ongoing or pending hot plug operation). Upon or after

completion of the hot plug operation for the first
particular hot plug device 12, information handling system
10 may similarly update the status of the first particular

hot plug device 12 with a value of “0” (i.e., no ongoing or

‘pending hot plug opération).

FIGURE 4 illustrates example data 150 including values
152 representing the current status 154 of a plurality of
hot plug devices 12 supported by information handling

system 10 1in accordance with another embodiment of the
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particul ar hot plug device 12, information handling
system 10 may simlarly update the status of the
first particular hot plug device 12 with a val ue of
"0" (i.e., no ongoing or 30 pending hot plug
operation). FIGURE 4 illustrates exanple data 150 -

i,ncluding _val ues,, 152 repr.esenting, the rent status.,.
?EéichS‘égSr O &f £ 51 emﬁ)gfjlﬂﬁe&é'd%\ﬁt@e&%@ Stigpbrt edidicates
bylei nfienmat ican granding isystea 16ni Neaccandanee ny tdhe time

anot her enbodi nent of the 17 disclosure. In this
eRrbBANRENPr 104t aY156 PEPEREO NRdi Pdtuss orste ttiiafishg rch that

i ori-Ly+iafornat i i ndi i.ng the tij r .ot .
£ Q0L chBHOLER: L%, 160) LSO, L0 S Rl M fencing
hot e ptliagn ocgre didtonsl Ly operatuiosdi snpendengacicheding to one

ending 5 hot plug operations are executed in,order
§ ?ﬁg QEF?#&FéhN or e Jor i 6??%& fict bPS, SUBR ashat each

bbedt hgenbhab1eachpepandiony hoet RIME operdld ot the g device
-.type of the hot plug device 12, and the slot 62 in
wWhi chientchethet sglalg eleviice WiPi¢ls thecaied, pflop edemipte. 12 is

i?&%&éd?x§g9|§xﬁhﬁéghe exanpl e enbodi nent shown in

4, whic y be used in an enbodi nent
i ncl udbrgeekbgbt ehotin phegeskaips e62mmdMadate Ghowdl' frOrFIGURE
a particular hot plug ,device 12 indicates that a hot.
Br ugoper AP sURRTL ABr ATC TR 1T hgsRNAgUABRY eight hot

endi ng Sy ghat shafa pldig.devipe 12, 15 .and e
E1"gindicates thgt f%e ho? pl ug devfce 12i$§%&@%y n8k plug

davient Iy uhdéigoiag &hhot Pl ugtoperat | ape rdheowvaligeseither
" ough "8" indicate () that hot u .

Séérrg ?gﬁ ig’§9068ﬁdi“r?gr fpoerncflhr?eg hg rp?ﬁagdB\%cglfﬁ‘ grgice 12,
ey theapokowift y10f inthattpendinng hole Plot0 LOREY aldwite 12 is
relative to other currently 20 pendi ng hot plug .
GPEFEPFoMs UNAR TFRANIC @ d10T thed oAREL e heC nunfBBe Yagues V2

Eh%oh?ﬁhe*Sth%ﬂHﬂéHﬂéYXEQr that pending Boty PbMGration 1is
operation. Thus, a pending hot plug operatio
assrgned farvahge hoft "ugrdev bee ekecandd (bef 6he @riority of

SRS BRaDAt, PLUO;OE" BLAgh Sa e 8 MALe B3 cgency
pkugiapehatti @lug operations. In particular, the lower the
number 2—3, the higher the priority for that pending hot
plug operation. Thﬁs, a pending hot plug operation
assigned a value of “2” will be executed before a pending
hot plug operation assigned a value of “3,” which in turn
will be executed before a pending hot plug operation
assigned a value of “4,” and so on. Such values may be
updated over time as ongoing hot plug operations are
completed and pending hot plug operations are initiated.
It should be understood that the values “0” through “S” are
used merely for illustrative purposes; and any other
suitable values may be used.

The values assigned to each pending hot plug operation
may be determined by information handling system 10 based

on any one or more priority factors, such as the time that
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assigned a value of "4," and so on. Such val ues may be
updat ed over tine as ongoi ng hot plug operations are
conpl eted and pendi ng hot plug operations are
initiated. 1t should be understood that the val ues
"0" through "8" are 30 used negely for illustrative

rposes, ..and any other _suitable values nay he used.
%ﬁ&ﬂv§F%%§§‘ s?%ne%i?% 8§§ﬁaﬁéﬁ&’n§:E%;t%$%gogp§$§iﬂﬁﬁt plug
ney ike deteraidethdysidsd ofrat hophhandiinRg RSNl Mevice 12
based on any one or nore priority factors, such as .
the tPABCehat ¥ EXERPpEndi ng Hot pRigleper&ti on, pue FIFO

af theehot, pl I G .he . in £

%P%ﬁ the‘mﬁ%t SI ug&tgesiggé 1%%%1:?%241%&é#%élrgéhnplhee. trst
E@ﬁeeﬁampk@guﬁﬁtafpar@n%h%@r‘Qyﬁt@mungﬂifBﬂKﬁnpiygassigned

erati.on i s Qngoi ng, thekfit§t 5 received request for
gﬁdt K&r Y50 Tpl dg oﬁg’leatnie(?ﬁ irs"caeés"iedﬁe‘beq%er% Vidt ugdpther hot
plug tdemextod ecei vedipeawestnd opzapet hgr hoty phUg 5o one.
operation is assigned the value of "3," and so one.
AS aistHar escapiib e, | Anarenddbdement ninhiwbhich information
' r I Q.. -handlyi tem 1Q support.s both hot plu
oy e urege 14 10 ERY et ity PG ot dedety, Fptfees 14
phdg rdevi pesgl2ammyddei cgs ver,a highprupr idiitlde SUCH may be
that a request for a hot plug operation for a hot
gridg dévi %ﬁfikaﬁRhﬁVaf?ﬁ%hePatpﬁi6?HP§SFh§@faa hot plug
beawest chor rar-hol  pldg gperat §op;Lar & hatg Bhggnpcé higher
device 16, regardl ess of whether request was™ 1

‘Paédeirvad ftihest .a MaQURS S fd1 ust hateslagnepkadtdbn for a hot

.Rf.ar L0 | i system managi n Ltiple hot '
Elﬂdg gigééir at%iegﬁg:%l nTgaccorrggﬁgéq\ﬁstsh he é‘rr%&ﬁlﬁeﬁleq&%t was
tekecdivec] dsuse.. |n this enbodinment, restricting the '

initiation of a new hot plug 20 operation for a ‘
parti CaPdFEhot Py dé@fice A2MFhePddes 1difeaBritigndtandling

B eaM s r omath@tndiot mph g devi g, 12 BfgéorOEQ&Etions in
ot her hot plug devices 12) during the ongolng hot plug
aperadirane ardhr erenabiianinett pbfigt M sibropstimat. hdin this

gh&&grdiﬂx%‘ﬁlt‘,’esré'szt ANl alh cother, hat, plugedevices 12) ).,
operation for a particular hot plug device 12 includes
disabling hot plug SMIs from that hot plug device 12 and/or
all other hot plug devices 12) during the ongoing hot plug
operation, and re-enabling hot plug SMIs from that hot plug
devices 12 and/or all other hot plug devices 12) after
completion of the ongoing hot plug operation.

At step 200, a number of hot plug devices 12 are
connected to information handling system 10, such as shown
in FIGURE 2, for example. At step 202, a user presses the
attention button 108 on a first hot plug device 12, which
generates a hot plug SMI signal, which is communicated to
BIOS program 50. 1In response, BIOS program 50 initiates a
hot plug operation for the first hot plug device 12. For
example, the user may wish to add first hot plug device 12

to or remove first hot plug device 12 from information
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25 conpl etion of the ongoing hot plug operation. At

“step 200, a nunber of hot plug devices 12 are

connected to information handling system 10, such as

shown in FIGURE 2, for exanple. At step 202, a user

presses the attention button1408 on a first hot plug

2,..Which rates a t plug SM signa

R e et S R 3P 00r B B oorsd Bo' the hot

peaponﬁﬁer&%prkﬁ@ir&_ﬁn Shilthiddad esax hak PEdgst hot plug

operation for the first hot plug device 12. For

gx4npPel2t hénfissmakdynwhemdid nad ¢ visitest —I“ibtdlrﬂauglefs hot plug

ce .. 0 f t I 12 fro
?ﬁ?grgﬁﬁﬁbﬁig% Bﬁangﬁ¥ﬁb %éi%%%?l&e Igﬁg% Bi OnﬁOlng hot
Péspon@@emathha hot Pbug epeamatliegn bfung i prbgaked 50 may
or the first hot plu dev ce 12, information

HQWHPPh§a§§s€eﬁ¥1%£ﬂﬁga%?eE RoCEIRS§ T SM4 sifr 8AFAI hot plug

hetipkugodeyi €gao1d gH&'H@ttQQu%n@@U@gu@Qﬁ ® RlMGer notice.

operation. For exanple, BIOS program 50 nmay

comuAi cat'era 2BfmmIth ting héhehilpset p10@ |Cm@tai:thﬁdrmt for the

[ 2 nor,e hat p|lJ unti
Pt Ther PhobTod. Rl EPog 208 alRAG The POl tiger) presses
Operaet‘atosmrfnlmthﬂltJdrfSthBOtom Ugi eyt cehk2, riRetUS®Et plug
or .anther user) presses 10 the attention button 108

‘gﬁ"éF?hés Phe?f FFSPAof Pl Bg Udedicdd CE2 1or alsedoraenmates a

Hbﬂgpﬁﬁé'@ﬁll%agWBUCh§%¥m§@€§52@8 hoﬁepkgg %Nhg SMI signal

signal . "At step 208, the hot

ign@g@@re@asé@aﬂﬁtﬁ@ tbﬂn@mmmandEﬂmgm&mbmmestep 204p 204.

0|n oper ati.on for the first hot
%FH% H%e %tgg gs Eﬁf& gR c iy o#lﬁﬁt hot plug
seephamz tdmtlhﬁiesplu@r@@@mabbﬁﬁlé@&ohhe fAtsEcBet 210, the

| ug device 12 conpletes (and thus the first hot plug
58590% 4% | PeTIhEP: abifed ?Qﬁlrﬁ%ﬁ?ﬁulQﬁFhaﬁHMJngP

sysbeardo QénﬁeﬂgﬁstQH¥3ff%gﬁﬂﬂb{eﬂpﬂgddEGQQL 12 is either

i nformati on handling system 10) . sone
@ﬁ%@@|ﬁ%hténfaﬁmﬁﬁdp@ath@mdhaygbeﬂdﬂgwlayéd ¢Bucha@$ to be

?%d?cgtqm%&vCPOH?%% ho?ogxa (Hgﬁ?%ﬁ %%sségﬁﬁpbng' In

éOMetbmbbdﬁ&Enh@t eﬂ1ugnd5&a§@oﬂ2ma&tkﬁie@13ﬁ2ay£@ (such as

es onse to the conpl etion
p q or soug% for example) to the user indicating

evice 12

that the hot plug operation has completed for the first hot
plug device 12. At step 212, in response to the completion
of the ongoing hot plug operation, information handling
system 10 re-enables hot plug SMIs from all hot plug
devices 12. For example, BIOS program 50 may communicate a

command to the chipset 102 in each hot plug device 12 to

.re-enable hot plug SMIs. Thus, hot plug operations may

again be initiated for hot plug memory device 12. At step
214, a user presses the attention buttoﬁ 108 on a second
hot plug device 12, which generates a hot plug SMI signal,
which is communicated to BIOS program 50. In response, at
step 216, BIOS program 50 initiates a hot plug operation
for the first hot plug device 12. In addition, BIOS
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of the ongoing hot plug operation, information :
handl i ng 25 system 10 re-enables hot plug SMs from
all hot plug devices 12. For exanple, BIOS program 50
may communi cate a conmand to the c¢hipset 102 in each
hot plug device 12 to .re-erable hot plug SMs. Thus
hot pl ug.operations aga n be |n|t|a .
%FO%P%%nS?& %%@Tunlings = sreP38Y 2 égﬁse JﬁF%sse%Oé n
¢hehahvenbviloy gdiore 108 o8 ag&a@@n@anﬁopl pyudegMee until
12, which generates a hot plug SM signal, which is
EBRADRT caPeHCR0 BPEB pPofrARTSDEd] AbPESpEHisereat 204t-ep
2186, ﬁhoﬁrﬁrsogﬁ@%ég | nj 4 FALRS ftonoth g pper 0
for the first hot plug dev?ce 55 |f%£ns§§%%% 2p° MY
pregeam B0l cophanhoat psug opﬂmandoha ﬁh@nchwaséﬁpiﬂzg, thus
i each hot npl device 12 to ignore any hot u .
%ﬁ&oglﬁ%tPﬁqcﬂu he? © néti'e, O%%E%thgpae§%¥iE%@Bgﬁg%ew‘thout
aht8EeRp20dn, | N thksepBnner; iphatiBY on randlid@hicing  the
system 10 may 5 prevent nultiple hot plug operations
i bl dverdappi AYSTEMuBangl| owi ng ongoi ng hot pl ug
oper a 0 l e Lnt on, .th .
e|.n1§£§?§%§or%fgguc%ﬁb“ %%gy%lkellﬁ&géﬁg s%te‘?L rmation
hangllﬁgGURESeﬁ I0i hbnsytiagemalmephed hoft ipnfuer mikirar ions in
handl i ng system 1Q managi ng. nmul tiple hot plug
6}5%?5??‘6?1% Hi P A TP P RLBRBE her crffodihBREOBRTe . 1
thes dics o8 Welvt | Nred Al SceMbodichRNt; n 1 €84 £1641 B theney hot
initiation of a new hot plug operation includes
B@@gu ﬂgeaate@eu v Liugstsy ugtdoimd o renewaﬂu nglstthrecnewn for
ope atlon uch that the_new hot

era??g% |s£pen % % UEuBEEFaSACTY SH t n&hﬁh”ew ot

pendl Bgenawibat 1|@I l;garmer@t lmu@@}as@maﬁt@p lnltlatlng the
| etion of the ongoing hot plug operation.

Bﬁ? 881 BFY PREFoFEIT 1P Haridi S'hg Ry3t 8 iétﬁﬁnéfj’@?leélon of

EHEr 8RLoshat Hetf plugaeBehat iBhug device 12, which
status™ 20 is represented by val ues which may be

store@nmpﬁﬁﬁﬁcswﬁrcod@ﬁnﬁmaﬂ1Qﬂub@ﬁdh®m@ hpstpihug0 manages
g?%g??égﬁﬁgtkgp%mf%r %¥99959§Ptp1§809é ge§2lnckl%% %tatus
1s represented by values which may be stored within SMI
code 104 on one or more hot plug devices 12. In this
embodiment, such values include a first value w2
indicating that a hot plug operation is currently ongoing
for that hot plug device 12, a second value “1” indicating
that a hot plug operation is pending for that hot plug
device 12, and a third value “0” indicating that a hot plug
operation 1s neither currently ongoing nor pending for that
hot plug device 12, such as discussed above with reference
to FIGURE 3.

At step 300, a number of hot plug devices 12A are
connected to information handling system 10, such as shown
in FIGURE 2, for example. No hot plug operations are
currently ongoing for any of the hot plug devices 12A, and

thus a value of “0” is stored 1in SMI code 104 for each of
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~indicating that a hot plug operation is currently

ongoi ng for that hot plug device 12, a second val ue
"1" indicating 25 that a hot plug operation is pending
for that hot plug device 12, and a third value "0"
indicating that a hot plug operation is neither

ntly oi_.ng . nor ndi ng for that hot plug
gg §§) f%%cﬂe§§ca?s§§§% aBéGé\&QQ1r%§e?EﬁE@ g FIGURE
EIAGUR@t:% s§@pA§O§t ep 3IRQr %Mé@@£ phehat tBhUg HeW G8Sn 108
12A are connected to information handling system 10,

Qac@zﬁ#%ﬁ@mﬁoti@lPQGwﬁyzpebeAeKQWﬁMeaS«ﬁ@oadgldgrst hot
g e%n%eaﬁ %%rrgn Q#OQQQQ§n fq{i?P Jev1ce(}2A from °

evi ces us a value O tore

uﬂfSMhaQ@da 1@4nﬁbin@aeﬂuﬁﬂﬂﬂllobhe h@ic@|@gmﬁﬁﬁh%ﬁ$ an SMI
12A in data 150, as shown in FIGURE 7A. At step 302,
519581 prasses fheCarfeRiFaReAut £6n 3685 oRr@adFaRst>0- In

QQEth%Q d%MﬂQ@‘é@AB©§UC@T@%1ﬁ»é§¥%ﬁ'5§tcﬂgEkspk%% ciipseb

device 12A to or renove first ‘hot” plug device 12A
SOan@rﬁﬁﬁﬂonmhamﬂuqmﬁewg¢@nm10)0 wnmehmgenerateihmireason

g that IS €O i.cat ed to BICS pro ram5
?ﬁr Fégpgnse 19Pasrep "4 nnj% Bgram ‘éﬁ%ﬁ? éﬁﬁ?“h hot

pmugseievﬁc@ez 0D . eacke Hod phugtrdﬁéll EBed?, t@tdest,@égm Re6, BIOS
(a) the reason for the SM signal, and (b) the hot

Bragrafats BPLREEANADL T1G tpl be dEMilces ipmalBageemofirst not
Qﬁgg a te I pr. a L
%hat t S %iéna ?ionﬂ? §§tghégﬂHpF%§9dg§§§éggzisf% value

atbotdpl ug SHHI anﬂdmdeb%sikhe ealche hstorgthign dMice 12,

de 104 f h hot plug d 1 | udi
G BOSPPRGot R RS TO1 (HETT 1 P nohepf 4G stevPg piga device

12A fmom QY teo " 227 ~agsshowld il BURRZ By Bl 08105 program
program 50 then initiates the reguested hot pl ug
Sfer Bli¢®n Fort 14595t thet PrUgcdedficddAR Rlugt eppdpBtion for

UL raghghepﬁgﬁ Ry epenationdoy e first hot plug
user)

device 12A e user (or anothe presses the 20
atteanmnn@uﬂﬂum He8 phuglb@ema&mEﬁlﬁdﬂ tio¢ piugt hot plug
evhﬁéul SecQﬂ&nPOt luQa%%%hce 1%§erAS %E%ﬂ%es the
attention button 108 on either the first hot 'plug device
12A or a second hot plug device 12B. As shown in FIGURE 6,
the method splits at this point depending upon whether the
attention button 108 was pressed on first hot plug device
12A or second hot plug device 12B. 1If the attention button
108 on first hot plug device 12A 1is pressed, the method
continues to step 310. If the attention button 108 on
second hot plug device 12B is pressed, the method continues
to step 320.

' At step 310, the wuser (or anther USer) presses the
attention button 108 on first hot plug device 12A, which
generates a hot plug SMI signal that is communicated to
BIOS program 50. 1In response, at step 312, BIOS program 50
checks the chipset 102 on each hot plug device 12 to

determine (a) the reason for the SMI signal, and (b) the
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the nmethod splits at this point dependi ng upon whet her

the attention button 108 was pressed on first ho#

pl ug device 12A or second hot plug device 12B. If the

attention button 25 108 on first hot plug device |12A

is pressed, the nethod contipges to step 310. If'the

ent.i on hut.t on 8 0 second hot, plu vice 12B is :

%%ésgelél% thé' ‘et hog)tg Con i?ﬁﬁ%spg?% g?gbcgzgzﬂt {5l on this

3heckt hatuseep( O 4anBies wselgra esserddienink:s (a) that the

attention button 108 on first hot plug device 12A,

wHiLcl§ 1 9gérnte f&C8s f4 16t POtud 9 Svghed 4dfatlg e hot plug sSMI
igat I progr am,5 I sponse,, at, ste

%%gwglb?ls chjo%t?amﬁs%g ch}g(gks ﬁggchiegggt g10§®(’)D’n elaéch Flready

Rotepiged ndew tetl@lug ogetrertniore (&) thwspeason forstep 316,

G0 WoC iy T Bageabnot HPs S nednaat Wbyl lovs

3hd, BIES pf oghampabgdei s nesn (@b tdhatcithe 8M first hot
signal fromfirst hot plug device 12A is a hot plug _
BVNY &ed (@) hdfat AT stteot 3pBugoderi c&e12RY Plalg eamyration

e AR R T

sipglaale santheal aoms:  dthersahgon ngMbotopkugoapenat itofe tHirst hot
continue for first_hot plug devjce 12A. At step 318,

8388 tHeVhot piédy bpetaticon tPor Gri'r sENRBt 4R U eV c&C the
E2A+ieS ¢RI ate rIBUES prmogram 50 10 updates the val ue
stored in SM code 104 for the first hot plug device .

12A f AGm 32ept 8200, "thdhugsest ufei ngrtberheisstlat epresses the

Q i.n Fl TA. At _step_ 320, .the user (or _anther
'Egé\r%}k.tﬁ%éjsé)es%t%ﬁ]e%qggﬁnen? i DR-BUTt Bﬁ“ﬁgugn daevslé:(?oﬁUZB (such

bet 1 ugddegkeeenti2Bdtsushug 18ecascto 1add secend alove second
| ug device 12B to_or renove second hot pl uaﬁdevi ce '
%?é G i AEBr PRt FOR KERH i iyt Y8t et oy andhhngh system 10),

genenatehan M & gl $hatal sceerMini eat et BB to BTOS
program 50. |In response, at step 322, BIOS program 50

eegkam helchi pset re@RomsceachAt hottgsl ug2devikl®3 2ptrogram 50
%%f%?%:rgkge éﬁgpggg Hﬁﬁ?ognfoéagge &%4 %hggﬁlde%Q%e 12 to
determine (a) the reason for the SMI signal, and (b) the
hot plug status of each hot plug device 12. Based on this
check, at step 324, BIOS program 50 determines (a) that the
SMI signal from second hot plug device 12B is a hot plug
SMI and (b) that another hot plug device 12 (first hot plug
device 12A) is already undergoing a hot plug operation. 1In
reéponse, at step 326, BIOS program 50 (a) delays
initiation of the requested hot plug operation for second
hot plug device 12B and (b) updates the value stored in SMI
code 104 for each hot plug device 12, including updating
the value for the second hot plug device 12B from “0” to
“1,” as shown in FIGURE 7C.

At step 328, the ongoing hot plug operation for first
hot plug device 12A completes. In response, at step 330,
BIOS program 50 checks the chipset 102 on each hot plug
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hot plug status of each hot plug device 12. Based on
this check, at step 324, BIOS program 50 determ nes
(a) that the SM signal fromsecond hot plug device
12B is a hot plug SM and (b) that another hot plug
device 12 (first hot plug 25 device 12A) is already

I 9oi hot .pl ug operation. I response, at step R
556 1B G5 pr P Ss0T(E) UATEYS! FREEFattth BhYEfeRding hot
peguesimd fotord U Bpekat i EREsSeeend, hot eltté%l 332, BIOS
device 12B and (b) updates the value stored in S -
4688t 11045t orheaBRNHORIpINAF devige obEraticiuding second hot
pdat ing,3Q t va r cond hot plug devic
PR o g T gt Bhekds SHONEIR Jeadrepr cone
328, fde emgbi npthoblphugioperat ion forcfidstg hebating
%l”£ d§vi ce.12A conpletes. In response, at step 330,
FOB°progr &m'86 Efécis théSchirs i’ 4102 Bh ‘eachthot0” and the
Phuge2ZF odeyiesnd 2nbe gater Mide; wbether 4 herevare gny,
pendi ng hot plug operations. Based on this check, at '
Stepn33: BFGSRE| déht i f iB8OSt her perath ngOhoth@h ugnitiates the

at.iq n ot ., .plug device 12B, and updates
PR Esraa oPb B0Rn et sehe Soto s For bau ot bidiy tee 122
deviscepl334i.ncl udi ng updating the value for first hot
pl ug device 12A from"2" to "0" and the value for
second"hot 15l RFA&A c BT ront e at pew2 totaplushowreration
(B Fly . O % t LR h . .
o eerag ot ‘Pl ug DRerirt o oroReBond BETAIagne) that is
déviecehli2B anOtaershep 334y lpetrhits omannergngE@qiesie queued

r ew hat, pl.ug operation (or requests for
%glt%é?téenﬁeav%otangl ugeﬁp%lr%ffjor?sgte_matt S ORgdén@dhi fet Pplug
apetrherohot spkiigieperat i QRulsS QRYRIRE Rf & AUGHRLY Merations
system 10 and perforned after the ongoing hot plug 15
5‘%¥ra}??oﬁ1ql§tﬁlrﬂeéjned.l-‘?hus,n?%qulé%ﬂ“@d lford ppggformed in a

@Q@&@bh@nserEY,bewﬁ%%@h%in%@ughn_"s@@ﬁxﬁ@sﬁknﬁpdor other

performed in a suitable order, w'thout causing system

Rargrér oenkerllemiorss,oragwlired | lowk ngl vogobrgahdbnpl wg finish
Lon ini.sh w.thout interruption. As

QPSR OaR TR LR ot AL LA BE0E, BBeuea o prue

operations may be queued according to any suitable

he

ct

criteria, such as the time that the request for each
pending hot plug operation was received, the type of the
relevant hot plug device, and the slot in which the
relevant hot plug device is located, for example. Systém
10 may be configured for any desired priority of hot plug

operations.

Although the disclosed embodiments have been described

in detail, it should be understood that various changes,

substitutions and alterations can be made to the

embodiments without departing from their spirit and scope.



20 operations may be queued according to any suitable
criteria, such as the tine that the request for each
pendi ng hot plug operation was received, the type of
the relevant hot plug device, and the slot in which
the relevant hot plug device4is |ocated, for exanple.
System 25 10 nmay be configured for any desired
priority of hot plug operatmnhong. Al though the

di scl osed enbodi nents have™been described in detail,
it should be understood that various changes,

subst. tutipons [ te e} . t.q it he
enbo&?nen#% mf%ﬁgﬁgidegg%tiﬁgnﬁggﬁ? hgﬁgﬁgﬁgﬁfi aﬁgt - plug
cge0fes 1 drl<O¥D WrSE n 24 A Al VB hdnd A et dwo: droy - can@gl s1gng -
mul tiple hoi(glqg . operations jn an jnforpation

handlfiSfg s¥/ste i cldig‘}?%?‘%ﬂg‘?nr Cei VMgt At st riuet i Bt plug
J¥rdtidd atd Y Benaywhaod1 B Whe OPEI & | Oc 1 ddEnfedndodr more
pl ug operation including one or nore hot plug system
hainaglere my  veremapt sen(SM sintegedrt § yi S anot her hot

Feooritri e dat FERE R PRE Bl hdndlR L, aagrenty

qlagiraperaat | ame t hdrmengeoifngrbetipling operaih®bruction for
including one or nore hot plug SMs; and in response
dro- Gt vy rt%"é_kb%boﬁ?%‘b‘? REC 1A PR opehat PR LRg ot plug
SEst & nﬂléﬂ?dirﬁ%téﬁél@f‘ M rd Neoneyt hotswt 419 and-
operation such that the ongoing hot plug operation nmay
be clohplegsrbnge The nedendl of Q@ aithe, wheeene: khoe plug
dstruetion Lor ot hating anew Rt plyg cgerali ane p)yg
ofiprises’ an PRStructPorm for |nft|§t|ng a new hot

it PRt asuon takta thg séndwingl gt devuge opidtiild may be
ongoi ng hot plug operation conprises an ongoing hot

ation for a second hot plug device. 3. The
met hod of Claim1, wherein:
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2. The method of Claim 1, wherein:
the instruction for initiating a new hot plug
- operation comprises an instruction for initiating a new hot
plug operation for a first hot plug de%ice; and

the ongoing hot plug operation comprises an ongoing

hot plug operation for a second hot plug device.

3. The method of Claim 1, wherein:

the instruction for initiating a new hot plug
operation comprises an instruction for initiating a new hot
plug operation for a particular hot plug device; and

the ongoing hot plug operation comprises an ongoing

hot plug operation for the particular hot plug device.

4. The method of any one of the preceding claims,
wherein receiving an instruction for initiating a new hot

plug operation comprises receiving an instruction generated



the instruction for initiating a new hot plug

operation conprises an instruction for initiating a LLOYDWISE

new hot plug operation for a particular hot plug

devi ce; and the ongoi ng hot plug operation conprises

an ongoing hot plug operati @b for the particul ar hot

pl ug device. 4. The nethod of any one of the preceding

Ch airesponskered Nahecei ddigi & bASEEHCIONaf @bt plug device

|n|t|at|ng a new hot plug operation conprises

BeERY VPHYS8R%t nstructi on generated LLOYD WSE 25 in

response to an attention button on a hot plug device

bei ng pressed. 5. The nethod of any one of the

precedi ng Ehai methogher®i anyt e nsfr udki wré@sding claims,

Jiitdating a new hot plug operation conprises an

Instruction for initiating a new hot plug operation

for atipartioskanchabnpl urdevi et ianthg eshri ¢ldg Abe  p1ug

initiation of the new hot plug operation such that

?Qﬁf%ﬁ&ﬁﬁrﬁfTﬁEl%?%ga%pé?%€¥%%th%§ ber tohpletédy a new hot

CIUPrsossc dhsapbi ng aye hoby plugoSM b rem i le. ong

particular hot plug device during the 0Ongol ng hot

pl ug TpErEL¢INg anther eionabbtagnhobfpl uheSMrset r oidt  plug
rticyl hot . pl device after conpletion of the

%é%;éﬁ%ﬁ%ogu%ﬁuégagpgrai?ﬂﬁo%ﬂgTﬁgtnﬁiHSdQBQQ%E}QﬂuﬂaY be

ofmp et o ecatb ngs€s ai N5, Wwherein restricting the

initiation of the new hot plug operation such that

t he ongoi iy $RR1 P UgaBpel@ti dnl umySBEs Eowpl ethed particular
i PRt el el ] ction for :

R e e T N B Bl L R ooty and

new hot plugreopsgratnomot sphendMls &sh UPOH particular hot

| etiaon of the ongoing haot plug operation, .
pﬁg{q)i glielvr%é:et hgflrgceeﬁdi %é’mﬁ’g\ﬁtﬁ&n ppgg peraPPefaing hot plug

operation.

6. The method of any one of the preceding claims,
wherein restricting the initiation of the new hot plug
operation such that the ongoing hot plug operation may be
completed comprises:

storing the received instruction for initiating the
new hot plug operation such that the new hot plug operation
is pending; and

upon completion of the ongoing hot plug operation,

initiating the pending new hot plug operation.

7. The method of any one of the preceding claims,
further comprising:

managing a current status for each of a plurality of
hot plug devices, the current status of each hot plug

device indicating at least whether a hot plug operation is



7. The nmethod of any one of the preceding clains,

further conprising: nmanaging a current status for eachy oypwise
of a plurality of hot plug devices, the current

status of each hot plug device indicating at |east

whet her a hot plug operationZeée LLOYD WSE 26

currently ongoing for that device and whether a hot

@htigentOPer ahigeings feNdt gt f aévtlﬁét Heyi grethBer @l ot plug

i dentifying an ongoi ng hot % operation conprises:

RTAT Y T HePR At LS g@rtﬁ%abl #etFey of hot plug

d es st 5
of the LR R S o e Ry BRETRH S BpHEacion

@peptseon: is currently ongoing for a first hot plug
devi ce; mhereln restrlct|Q% the | i at

hot plug Operation sueh®tha St%t 5%%0?Lﬁrﬂgftﬁlﬂﬁ Rot plug

dperais orammy be conpleted conprises updating the
status of a second, hot g devi ce associated with
the new h efp?{f@lrbblégat%ﬁe 0°nj ffliec AcCasvs@d asttus of the

ﬂﬂd&hf&%?f%f(Hbﬁsppﬁfdégglégé t@ﬁéts§098998ﬁ ?p$#gratlon is

devi ce; "and upon conpl etion of fhe ongoin
ijrerr%rtﬁlcbn ongging af@rlgatfwerqaienlmmtphm qbéwgce;per ation

for t econ evi ce. od of

daim oot Urt %ﬁt%%ﬁé%?g ﬁ@ {Rﬁﬁﬁa%ﬁﬂ%l% %% € ofeY hgot plug
apnxnﬁmpmoéu@hughapeﬁmb(ﬂhg&ﬂdﬁthﬁg bm@gskékg%ﬁﬁbﬁfﬁéy be
first hot plug device to indicate that a hot plug
9ﬂﬂﬁ¥ﬂ9%% Fgmﬁéﬂséﬁgﬁmﬁ?Eﬁngpéﬁélm&#%ﬁstﬁé farstecond hot

;Sle)/d C&ev BOL H@geE'ngeHh%ﬁ:thﬁttH?e Of o f hﬁoﬁeg)ﬁ%% :%g;gexpatl%n to

device to indicate that a hot plug opera _ _
iovjoiate f dhatthea seeonglodevi cper8tidhe et hethdifngC @b the

secghé]ﬁggnp qu]ev1ce, and

upon completion of the ongoing hot plug operation,
initiating the pending hot plug operation for the second

hot plug device.

8. The method of Claim 7, further comprising, upon
completion of the ongoing hot plug operation:

updating the status of the first hot plug device to
indicate that a hot plug operation is not ongoing or
pending for the first device; and

updating the status of the second hot plug device to
indicate that a hot plug operation is ongoing for the

second device.

9. The method of Claim 7 or Claim 8, wherein:
the current status of each of the plurality of hot
plug devices is identified by one of a plurality of values

include a first value indicating that a hot plug operation



the current status of each of the plurality of hot

plug devices is identified by one of a plurality of

values include a first value indicating that a hot LLOYD WISE
pl ug operation LLOYD WSE 27 is currently ongoing for

that devicé, a second value 27ndicating that a hot

pl ug operation is pending for that device, and a

idi rabmsdrel y ndiropding that anket plewd cegpekat k8RohS  value
neither currently ongoin% nor pending for that

PRt inthdthahad nyot helegr afratiftusisopeasdmdoffar that

HMyrad | tyumf hothphdg QQYLSeSiﬁ@PEEIfﬁG yndat i ng the plug

current status for particular hot plug devices as
Appraoprémties NOLither i aforemtlpnohandhg ngosyséeding for that
fherabl e to manage nultiple hot plug operations,
conpri'sing: a plurality of hot plug slots operable to
receimvendming pthig cevi€es; sCaPiOCLS0sacR BF QS PRAPAYity of
commupi catively coupled to the processor and

BRI RFhgl8VBFER FPBGFARE SWHECEItE "ohé N CEbsEst apiertus for
s 8105 PNIRgE 3 @F eaePPEEADL & 19, coopetate to:

receive an instruction for initi'ating a new hot plug
operation for a particular hot plug device in a

parti-cul ar, hot sl ot,, the new hot plug operation
i ncl ue i ng %%el%féﬁrg?%l%%th%? %@s?%?ﬁ%ﬁn‘g%%’g‘%}ﬁ ¢ to manage
nulttergpleptisot (BM @ )opé tentddy, ansthersheg: pl ug

operation currentl ongoing at the tinme of receiving

the ihRTUR 1N FBF DPAT PLEGI Rd Oife MW adte glaugreceive hot

REY aldWiked he ongoi ng hot plug operation including
one or nore hot plug SMs; and in response to
i dentd fBAGRFIS@ ongoi ng hot plug operation, restrict

R I R YT S
and including a BIOS program;
wherein the processor and the BIOS program are

operable to cooperate to:

receive an instruction for initiating a new hot
plug operation for a particular hot plug device 1in é
particular hot plug slot, the new hot plug operation
including one or more hot plug system management interrupts
(SMIs) ;

identify another hot plug operation currently
ongoing at the time of receiving the instruction for
initiating the new hot plug operation, the ongoing hot plug
operation including one or more hot plug SMIs; and

in response to identifying the ongoing hot plug
operation, restrict the initiation of the new hot plug
operation such that the ongoing hot plug operation may be

completed.



conpl eted. LLOYD WSE 28 11. The information handling
system of Claim 10, wherein the ongoing hot plug
operation conprises an ongoing hot plug operation for
the particular hot plug device. 12. The infornmation
handl i ng system of Cl ai m 10, 2avherein the ongoi ng hot
plug operation conprises an ongoing hot plug
operation e aihpbrihtigodleVhseaimer dhded Ner ciaim 10,
particular hot plug device. 13. The infoormation .
FAREP 1 gt 3y sPRAPSRJaRgtoRéuET OPEFaFiBN100MPTiges an ongoing
Nberging therbecshvedy Eﬁ&fgsmeuig{& hBE baLNde5: 08

hot plug operation conprises an Instruction For

initiating a new hot plug operation for a particul ar

hot pl4g vice; and the pracessor and the BIOS ,

pr ogr%%i a?izh%peir% ?]ém?%lorgogbae‘? 9 0 PEFt ct3ing Hrdm 10,
win té Bih | Oife obngbengenotop1phUgpe PREE Bhi 8BmBYises an ongoing
di sabling any hot plug SMs fromthe particular hot
BPtgPdEg P AT P t heTorfgohal P3t19p| ARV bper atihem; wmh the
pLref@bl 4 pop bot p phygysM sefrom the particular hot plug
device after conpletion of the ongoing hot plug

operation. 14. The informati on handling system of any

one Cainms .10 to 13, wherein.restricting the

i ni tiofa%'l onﬁclﬁ t'he Orﬁ‘ba\]/f\?lﬁ)& EﬁﬂaTbﬁgr AYDrFRueE t#ay one of

¢ heei i g0d Nigo hD2 , phiugre Oper ati on may be conpl eted

includes: storing the received instruction for

i ni tiEhS Mgt EPeveReln hbkupt Lign oper athbhisutngt dakewhkot plug
I i ] i 0g; d. n_, .

e R s He REFEEH g BB LB et ing 2 new hot

pig ierémat tdre Pend: nganeichbdr photy phed adévhce b LOYD

mySEtj%§ processor and the BIOS program are operable to

LLOYD WISE

cooperate to restricting the initiation of the new hot plug
operation by: _
disabling any hot plug SMIs from the particular
hot plug device during the ongoing hot plug operation; and
re-enabling hot plug SMIs from the particular hot
plug device after completion of the ongoing hot plug

operation.

14. The information handling system of any one of
Claims 10 to 13, wherein restricting the initiation of the
new hot plug operation such that the ongoing hot plug
operation may be completed includes:

storing the received instruction for initiating the
new hot plug operation such that the new hot plug operation
is pending; and

upon completion of the ongoing hot plug operation,

initiating the pending new hot plug operation.



15. The informati on handling system of any one of

Clains 10 to 14, wherein: the processor and the BIOQLOYDVWSE
program are further operable to cooperate to nmanage a

current status for each of a plurality of hot plug

devices, the current status af each hot plug device

i ndicating at |east whether a hot plug operation is
currently ongoing for that device and whether a hot

pl ug operat.ion |s pending for that device; identifying

an ongoi ngt ot IHIESF MEFeat | bANEbHPE | sstemcedssimy one of

clrgalngaltojst@f14ha~}pé%ﬁglty of hot plug devices; and
det er m ni ng, based on the accessed status of the

pIur&hQ)/E¢O©©$59rugadQV|¢@s BIMS aﬂnngqﬂﬁp are further
] N.Ls nt.| on for a first ho

ew%ge eor eét FP%#F%gttehxéc | Ni aag?(? oh SFrFﬁQ%néEaﬁé’% pﬁg% each

cmoear aplonasich oifathdthep Dingoiivgibes, pkHeg Qﬁ&&%tritonst{@tyus of
| et ed ses_updati ng the status o

%bor?é% U%Icfﬁgnﬁ%% st ard W%ihttWéeWéw hathot plug

dﬁéﬂhﬂﬂ&ﬂfﬁéoﬁuﬁﬁentﬁg'6ﬁg@15 an@ Q%%tméébfggﬂéﬁé Phether

is pending for the secon pl ug devi ce; and
PrivtesHlord are el B G5 mreytiang afer fmameievm:)@;r abl e

tou on o hot operati on, ]

i nit PLthEl gcglrgti} e%ldl%gé(aorfg r}?(fojt F%p%q a?EFeo??g?Jo?IP tofeprises:
second runaqﬂagpxhguuhh éMhtdBubﬂrﬁﬁgrﬁﬂuﬁﬁuiﬁwﬂﬁffﬁbt plug
(gysten1of aim15, wherein: the current status of

plurality of hot plug devices is

i denti fi echde 9 9q Eiﬁ%égéjbﬁytﬂg g@h%@%ed‘%@é%&% of the

first value indicating that a | ug operation
pAwad it yy Qﬁ’ld‘(ﬂﬁ’lgﬂfltg ctemmtcmvutdat @ Q’&ﬁtor;dlukﬁlcbmeratlon is

o yf8<'§>rn (" Y04 8 Gl ne e e nai cat ng
thatn@ﬂunlqﬂnng the 1n1tlatlon of the new hot plug
operation such that the ongoing hot plug operation may be
completed comprises updating the status of a second hot
plug device associated with the new hot plug operation to
indicate that a hot plug operation is pending for the
second hot plug device; and

the processor and the BIOS program are further
operable to wupon completion of the ongoing hot plug
operation, initiating the pending hot plug operation for

the second hot plug device.

16. The information handling system of Claim 15,
wherein:

the current status of each of the plurality of hot
plug devices is identified by one of a plurality of values
include a first value indicating that a hot plug operation

is currently ongoing for that device, a second value



operation is neither currently ongoing nor pending for
that device; and managing the current status for each
of a plurality of hot plug devices conprises updating-LOYDWISE

the current status for particular hot plug devices as
appropri at e. 30
indicating that a hot plug operation is pending for that
device, and a third value indicating that a hot plug
operation is neither currently ongoing nor pending for that
device;.and

managing the current status for each of a plurality of

hot plug devices comprises updating the current status for

particular hot plug devices as appropriate.



