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D METHODS FOR MANAG NG MULTI PLE HOT PLUG

, 1 SYSTE
W\m ECHNI CAL FI ELD The present disclosure
ally to information handling systens

and, <oyt particularly, to systenms and nethods for
managi ng nul ti ple hot plug 5 operations. BACKGROUND
As the value and use of information continues to

i ncrease, i ndiSNSRFAIS APy METHORS AR MANAGING t i onall
ways to proces3TETE R FOT RIIGABRERARTIGNS opt i on
avai l able to 10 users is information handling
systens. An information handling systemgenerally
processes, conpiles, stores, and/or comunicates
TREBNABRLoRIBEDdat a for business, personal, or other

pur poses thereby allow ng users to take advantage of
the valtie oPTERENNf oG IGOF U BecausRl AB2E ech®N®gylly  to

#Rgo LAk er Rt | o, | Rgstends and reiLemRtS oMUy, <o
etween different users-or applicafions, information
bgatdemag syst emetteydsal sbovar panegandi noqnudhditple hot  plug
information is handled, how the information is

RBRAF Y iow much information is processed, stored,

or comuni cated, and how 20 quickly and efficiently
bhexkcrbOoOKpati on may be processed, stored, or

communi cated. The variations in information handling

syst eAs atthewvadnd nhadnmatsen diandln frgrrsatsitens doot ilbb@es  to

| or .confi.gured for speci fic user _or ecjfic
DEEEEATR, ad PPTANEALS (33haRREEDRSPFBe oo g It PRl ways

28 pesery%at Lers s teHeeriiicyendatla St Qb’r;?&eegl?]@{oxg! 2hak1able to
conmuni cations. In addition, information handling ’
ggsrenslis miyfiormaidena andéipdof syiakewmare add 1information

ﬁgg&fﬁﬁs g?g?geﬁnt enépgil.Cg?ggcggggggurggmﬁgles, stores,

process,; an commun
and/or communicates information or data for business,

personal, or other purposes thereby allowing users to take
advantage of the wvalue of the information. Because
technology and information handling needs and fequirements
vary between different users or applications, information
handling systems may also vary regarding what information
is handled, how the information 1is handled, how much
information is processed, stored, or communicated, and how
quickly and efficiently the information may be processed,
stored, or communicated. The wvariations 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 components

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

conput er systens support hot, plug functionality for

vari ous hot pl ug conponents, external devices or
eaélfpﬁﬁéi:ap@ aél@’cﬁnaa% HRFDRYE caPEs OPAOkRyFEBBULEF Systems,

dhgk debvege LOGLEraTPLAa nbblobldfl Whielybs of ten

erred t ers to process of
reanBngeonmﬁmﬁmm}u@mﬂhan&iﬂngesﬁgsémﬂ) mnthodnng computer

hal ting, or "han sy, In.p rt| ul ar
SPehaRFoncunmit o) Bbt b ar Sl iam AN, Gl cetigus ot
pllug! FBRHIME & sGe Ve £ F i H1M dévbélésV\ﬁEHrl %éfﬂ:ﬂ%l@nssuch as
I nvol ving other devices or system conponents are

@@@QFM ngarcSiFer ?ﬁé st Ccegy oPderd ik addizchot fPmgexample.
¥ ? %o geo?tgﬂtre%éfﬁgagtgeglC%oErgahgn refers to
nfo {on to

system stanna nee
peef qrn'ncaesrmt o;ﬁl utenopeired | om, amtdn’rg may alem:imﬂetoa a system
serbes of functlons including, a nunber of system

hageReme NG A s REMIE)Y, DuEheo SHRARTSM sIngparticular

syshemioRal i cally ﬁﬁg\h r@%q] ec@nngQEgplaugiev1ce to, or
operation at a tine. 20 en nul tiple hot "plug

spepydtihong @ﬁQ1K§QUhSﬂ®déatbm$ewhah§ ttaneacthensysnenﬂVlng

ang _or__ot her erLors may res .
TRARE7 Ry Tost 08, FUECRT, EBIPBRHLY. AT S b aever the
bas.managi ng nul ti pl e hot plug operations that reduces
or 25 elimnates the problens associated with

recelgpn@rQﬁFuﬁﬂ(?dquﬁ BPhgPoper 8EV4RS. TN A chrBareea hot

E Q8¢ egbediLpeath QEfBQﬁaEEQﬁeHEndQHﬁﬁl%?QE%m the system
od for managing muitiple hot plug o6pefations in

anylnésdnaplpﬁrﬁammlangogy9ﬂ9g1ppepacupdedwh3OhAmay 1nclude
instruction _f.or Lating a_n hot rati o

oo BPEEHE T RE ERPROE Jhray SREFHRROH | el BUMEE ong or Systen

fileh@geleht Plitg esysicem MegMgeNENt DLt @ Upich (SIMS) . a system
Anot her hot plug operation currently ongoing at the
F?ﬁetﬁplFéééVVPﬁ y3hapgéej Reer heti BAULoPPrARLLARI A§ & time.

frRenf h3tipOE RbHILP0E" B8bECAtions 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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is identified, the ongoing hot plug operation also

i ncl udi ng one or nore hot plug SMs. In response to

i dentifying the ongoing hot plug operation, the

initiation 5 of the new hot phkug operation is

restricted such that the ongO|n hot plug operation

fag bastsuprLépedioFoinékanpiag t%@thKQQ %wtspﬁﬁg operation
| at. on g g r at

R he 0P R RBH oPEE oper  ogPpefcion  also

canphdtad. se anat helbrexarmte p]hhj:‘ 1@ shot pIxug response to

&geratlon 10 may be queued and per f ormed, upon t

ﬁﬁFé?V&Hgthﬁh@n99ﬁﬂﬁrﬂfquﬁ %ﬁu%p%ﬁéFh?Pontth1n1tlat10n
aecendants, Widd ﬁf@&the§gP9gh”q@:fgsﬂﬁﬁﬁﬁgés§@$h that the

di scl osure, an information handling systemincludes a
pngpahgtyo@fpﬂ@@ mpﬁ;aﬂunﬁ;Mﬁxnbﬂﬂ@pmpl$9@®1vthotexample,

ce ocessor, a Bl OS nor .
BB A aar a8 §°tCauBRERT: G0t RBopPReedds: "ahgPLus operation
mawlﬂbnglaa816§ piragrnamhdhengeieeessot ot heperation is
program are oper able to cooper ate to recelve an
Pﬁ@?ﬁ-@&tﬂfﬂon 61 qwﬁheﬁuwwmm pPUghobpBLHgi @Reration

ﬁg? %Fpaﬁhb%%bar g@f%%f%@ﬂ & bH 41R9rEbﬁEP%E%§g of the

pl ug ‘sl ot w hot pl ug peratlon In
ongoong hoktephoty ppagaSysnen1nanagenent interrupts

(SM's i denti anoI e | u per.ati rrentl
bmbor B ACCHrERe Ot BREEIBRG SRS T o FopFesent
HRkElakuRe, thénflﬁﬁEoBﬁbt@ng h@ﬁ@&@hgonsy%@%monﬂﬁbﬁﬂdes a
hot pl ug operatlon i ncl udi ng one or 25 nore hot plug

Bmsalapy iaf reepoRdedt ¢ lidtent eRgFaRle hEo Gﬁ@@hﬁ?fﬁwt plug
EEUQ gBeréi ?roe%%%r'Ct%ﬁ thea&Bét'ﬁgﬂégy p&ﬁﬁl%gwlvely
ot ot plug

ug operation suéh % he ongol n
opepébdononhyebproospbetedndlmnaaudndgnaeBwoshpyegram The

anot her enbodj t of the 30 present [ closure
BORGASEPEr Gt B medPERVRATI AG S CORPEARILS e@olfapperate to

raskhivet i 9AS {RstPROROLAY MaFtipla hotindl W new hot plug
operations in an information handling systemis

prevRdéan fre computtarcudaec idblRlyhsievtes oh8 Bnekgdécular
FEE" Sk, s e AP AL SSELNECLLDSL UL one o
hmotephog 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 yet 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 is
provided. The computer-executable instructions include

instructions for identifying a received instruction for
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operation including one or nore hot plug system

managenent interrupts (SMs), instructions for

i dentifying another hot plug operation currently

ongoing at the tine of receivijng 5 the instruction for

initiating the first hot plug  operation, the ongoing

AL LpRGGNEper atlievh PAEI Ul vy cretiaqior ethét Peug hot plug
I;nSt .0 faor,.r ictin e...ntiati

SeFRe 20, ARG B0 A ofl4 FRLDE1EE" 5y ReM Raement

ideetrirhypitsg (EMEsOngansg rhet ipheg fopenaktnad fyualy thather hot

the 10 ongai ng hot pl operati on may be conpl et ed. .
B9, SRR A S TeL bf DT HG B edentth SciTBRUpE. Fgoeiving
that sysdenk.@inch mekbeds ifrare smanag noepwl tigladhothor  plug

plug operations, either fromthe sanme hot plug device

epefpsarndi ther emgdiow gialy riewy ceserar eopr oucdedingnone or
5.situati .. hat_plu erations are requested

BYE (B bERe s it AfePBRCRuPRES BHT FESLELEhg ene

retievantohotodl Uge dRMI CBRotSyAl@SopOratdonr iheNMb¥€oonse to

that hot plug device to or froman information

ReRALEAY18gst PRIPERY | b@tarPluqicRPespEions s that the
g 0 I [ (or 20

e aPe ew hog ePa5 sherarransy FhapPt®Request oc

whi | eOnandidvem it pdvpopeyat 06n the gnogasertt | diecllesure is

revent systemh nd_to allow the ongoing hot
bPaE GHTSRTON ARG T3 TTRIE WEPRoUT2 T HEETE UBEr o B Rornot Plug
examRkeonk) samhanbpdbierhs, JRquUesss batighewhidle 8B from
operations that are nmade whil e anot her hot plu%
n n

[ u
géégsrﬁaﬁ i §0b5ngBlg ardeVigirsed 3L t hRraysded i some
. . r t t ggﬂ%- al ngoi n
EESEEFEgnSgpg}r’%i 82M?0% nis C\?r\nrg?h%gte |]!nét) rér%g?c?o%gl I% user
ptrkesingnbani reeritent ion eduastorf opna hew hodlebargt hot plug

at 30 sts for nultiple, new hot plu
SBEAAL, ORubR! AZ0eESISEE are QU LEBLELDENEEL Bl e vo o
@R6mAtON i o 9RO 419 %ﬁdgyﬁﬁegyéfemﬁhe Byspept8Bdlar, such

performed after the ongoing hot plug operationis
PYARFSREdanfnmeRhedrafagr Mapagaest 88WhbPtpPdgy operation (or

SHELSALR N PR BpERCaRope L  Beiypoced wnile
ehbéheer horts,plamgl operation is 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 queued 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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al  owi ng ongoi ng hot plug operations to finish wthout

interruption. In particular enbodi nents, queued hot

pl ug operations 5 may be gqueued according to any

suitable criteria, such as the tine that the request

for each pending hot plug operation was received, the

pygeref WH QW egansingt LM dédnge, cang@thhe $prors, and
e t I I t

o e SN %, B9 B abilp E8 G wienout

deSéredppnborlty of hot plug operatlons. O her

t echni_cal advan es wl parentq%o t hos

. of .
ordin Pyp§%lﬂpu ﬁ t & lW%? reVviiHTY eh?BIPEHHn@peratlons
BROCIH CAld\y &L PBin@Ndodnawy Ngsi+ BRIEFPRICRI LTI Oheh  as
OF THE W NGS 15 A nore conplete understandi ng of
the pte@@ntth@hbo@lerrem%qmﬁjt adﬁﬁamtaiyegltmﬁ@cmqmylome plug

b referring. to_the foIIo desc t|on
?égg%?%ncéﬁ]%n{: cleolnve%1 tH'S hgygcconpanyel ng" raV\ﬁlJ%g{c,IOt plug
davibeghahidke heefsgiogncien wiidiershé ndétatent i K6t plug device
features, and wherein:. 20 FIGURE 1 illustrates an,
eZanpra trAr ol Rat IEFRMRARd| | Ng1e sS4 &R JBRYr BE ngoRsigHeed for
QH?OQEE?E‘EdOFrﬁgﬁlgySBkOﬁHEeplu | YREa¢ibhkustrates a
nuiber of hot plug devices |ocatfed in hot plug slots
of théthatorteathindrcalarmdivantagyst eml of bEl QREBdent to those

according to one.enbodi nent of the 25 di sclosure; ,
E%CI%&?%&%?Yu§%?&§esl%xgﬁﬁ1 e?Ght a ngﬂﬁﬁﬁna%véﬂﬁéstllOWlng
é@@&@SQBbtﬂ@nth@lﬁﬂﬁé?”bnatakéﬁlﬁpsa plurality of hot

plug devices supported by the information handling

1 in accordance with one enbodi nent
ﬁ%IEEQDE&ﬁRAPZ;pNQQFQTHE|aﬂﬁEIHGS||ustrates exanpl e

data incl udi ng val ues epre ent i the current_ status
of a blur%ﬁ?%y é?”Wﬁ%e H§S5F583d§ﬁﬁpor?£d 6§mihepresent
efbodamRthes handl IMv&ﬂﬁ&@é@ofttﬁer@ﬁJ%ﬁ IJ® acquired by

accordance wth another enbodi ment of the_ disclosure;
referring to the following description taken in conjunctlon

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 1illustrates 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 1illustrates 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 illustrates 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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FIGURE 5 illustrates a nethod of the i nformati on

"handling systemof FIGURE 1 managing nmultiple hot plug

5 operations in accordance with one enbodi nent of the
di scl osure; and FI GURES 6-7D il lustrate a nmethod of
the information handling systemof FIGURE 1 nanaging
FUGYRBI el hotn plaggorsipacst | shshi naaetbedarmeaditent of the
%E%EE§E ngﬁdlnent of the 10 disclosure. DETAILED

't Preferred enbodi nents and their advantages
are bESGURENAEr st bbastya tef ereenaettmd-| GUREShE: thhﬁughatlon
7D, fherein li ke @unbers are used to indicate
BARAEOPPesHidihg © 115" PAPRE. komaﬁaaﬁagesm%%tm% ot plug
dbechosyhs, an i RiIRENRR Iwﬁﬁﬂ'rﬁhéyséﬁﬁ&@ﬁﬁent of the

include any instrunentality or aggregate of
dhsctomsneal hodes operable to conpute, classify,

D OOCRGUHERIL LR KEy LU G180 LE LS, v o

hepaodige, s egth € o for FUGURE Z €L aﬂmnﬁqm@ofmuntgpn@t it plug
intelligence, or data for business, scientific,
@BﬁFPBFonér5”btﬁ€ﬁ°59ﬁ56§e§Wl@%ra@%&ﬁﬁﬁb eghodiment of the
ynEeigafian handling system may be a persona
conmputer, a network storage 25 device, or any other
sui tabl e device and nmay vary in size, shape,
PEFTRGERBENEESCRUAEEPYNal ity, and price. The
informati on handling system may include random access
nemr?rﬁmwedorﬁé“kb?dwretspréééssqfﬁgu? e36URBESYSHCHR LS best
c it ( har r

oy 2030 bn s o1 ey .- ROMC R of of Rar oy ph’ ofherein
mmheommmﬁezs meneryseﬂdduilDndhcabapdﬂﬂmﬁsamd theresponding
infgrnation handl i ng system may include one or nore

Sdrives, one or nore network ports for

conmupbeat bigpwskh extrer nali Jdevd£es) @surde, Webh a$nformation
various input and output (1/0O devices, such as a
RepBbare, SYEe, BAY a Videsiali sphdy. fFmgtrumentality or
%g&?éggkéon opanq%nguﬁﬁﬁquﬁqaﬁsalSgpéPgﬁyge Qe oEompute,

e buses operab
classify, process, transmit, receive, retrieve, originate,

switch, store, display, manifest, detect, record,
reproduce, handle, or utilize any form of information,
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
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to transmt comuni cati ons between the various

hardware 5 conponents. FIGURE 1 illustrates an

exanpl e information handling system 10 according to

one enbodi nent of the present - disclosure. As

di scussed in greater detail below, information

Wahdl sy Vit 1nply sngpertrohe @ Mordehoted0 phely as a

[ 12, s hat. _pl e . .

e Sl

handlexgnpletemnfnaymatison ihatddengney stremol@ Bages operable

manage nultiple hot, plug operati ons associated with

§80hgﬁ%@STﬂ§u;CQRﬁHQﬁé%tPZ”§5C%eFﬂﬁﬁnho¥h%ILﬁfrlous hardware

epghathikgRs . may conplete 15 without interruption and

wi t hout causing the information handling system 10 to

hang GELGERRerlw sklessates syst enamakor infofoehhonohandling
andlLing,sys . conmput er system pr.eferab

Eﬁ%?ﬁ eslgne£§$%%§%§5n1%?oﬁ?g%e§§%¥§ﬂ%ﬁgﬂla§”§26 e present

aestlakupeocessimg ufibc(EPEY 18n CRitdSB-amy dochulde below,

praocessor 20 for _handling integer operations and

¢BpPePesder 2anfdinRasSteg A%t hgS RIPPEL opRe aPFofgre hot

EPYg 184 5-p% efer abley, goupl ed, {0 %@Chﬁoréuclﬁoésé#%ggd'memory

I
and"L2 cache 25 ang a chipset, comonly referr
devioeshBdi dgel /25 ciniepset RBe et apIugnPEiddebiuse@816, for

Nort hbri dge ipset 26 preferably coup| es 18 to
RERBPYS28 Vi ?@ml%nt*}a&ﬁ%ﬁl%o.s H%‘Pycgéjnt P8I epanage
B0 18ap1be hodUR1ed thane i s N LAYt UGi fBNMBAYh hot plug
slots 32, which nmay be configured to receive one or

REVECREt bF uPUREhDGPadevh@Es RAUT HARP SR bl U meRut y complete
g§¥583§ ;ﬁlc ;ggﬂﬁhﬂﬂeaﬁeyv@ﬂ&uﬂhﬁggéﬁgﬁnggﬁ%%¥ %gFormation

evi ces, su nmenory cards wth menory
bradplieg |sysoremt ilOn bandlangy systerhelvirmy caokadea system
addi tional (non-hot plug) nenory, such as random

85s nemory (RAM), 8 read-only nenory (ROM,

dynanire rb2Reeibac CRESdMEAR! Ysy4E8AM 10 f &t @eedpitRAM system
(FCRAM, static RAM (SRAM), field- programmable gate
BEPAPSAPEPGR)NCEIYRAbIO8Spr 9fr Mfhsh| Bicroprocessors such as

central processing unit (CPU) 18. CPU 18 may include
processor 20 for handling integer operations and
coprocessor 22 for handling floating point operations. CPU
18 is preferably coupled to cache, such as L1 24 and L2
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),
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read-only menory (EPROM), electrically erasable 5
progranmabl e read-only nenory (EEPROM), or any ot her
suitable volatile or non-volatile nenory devices.
Graphics controller 36 is preferably coupled to
Nort hbri dge chi pset 26 and to video nenory 38. Video
ﬁﬁﬁﬁr?nés i fiepeaier aiGMoperdiBlani® skapr@onnf aeAABFonMemoOry
ﬁélof%%%pl ig%aQQm%”?FeﬁA res@a%ﬁk?huﬁﬁngéﬁAﬁg field-
panel may be ‘an active matrix or passivé
pabgrnmmaqmed gayet abrrdiyspl d¥yPGRCD) erasedllkoderbgyammable
tub T) display or other i splay_technol . In
ﬁg écﬁVlcatW8W§¥yuses SPROMgstancgéecﬁFéﬁﬁgg§ erasable
9965%9%&851%6 Fay dalsa yoe reiided (i moMp, 'né§9r§h9d other
di splay, such as in a portable infornmati on handl I ng
systemlenpbéatatat pc;nnomwvhbtndgemcmppyedezacger ves
as a "brl " bet nect e

e sasCRRRRLEs SRR o A St S eSOV oo bl e o

RusrhBrhaydgech spHeeded t anar ove deri2dd heehbagsl agi on video

or redirection to the correct bus. ¥ pically, each
paEotyessi ts BRALfsEaPSY BP@FéEéPstérs 9F§slnﬁ8r@éﬁﬂﬁ§ to be
bhept LoRsf &h Qhedaha yrd Ni{ 2L P89y g he DQQﬁlay panel

commonfy referred to as the us arc Itecture.
ﬁﬁememtbeoanuactaveomapr@blemmpaeﬁuaE|maMglbeﬂmaend crystal

use psets sy h as North rld hi pset .26 and
AR By dge D Eh i besntAooSs et €08 o R REap iy 6F other
geepdipat e ddio1exghange oh |%bm@ﬁﬂdﬁﬁlﬂEﬁWE&Hbtheuses or
varl ous buses and/or devices that comuni cate through

fREFRNFESpedrPBiBFi ggBLtrBAdeE BApBeKVoatpat Peyspemled to an
| 30, pr ef er apl l,ed
Qﬁkgg agggoa%lgénn ,a.§8c?o :goﬁt ay %%%l% E%E%rmatlon

system bus cting "hori d I pset
ERASHingnmeyptem ompéemenepragnanmabl e, nonvolat|le

R R e e

ppoghas 5@ @hﬁf%mﬁﬂdbnﬂgéw@£8b§@ééwar@eﬁer&h&yh when going
facilitates interaction with and between i nformati on

RERE PRE $YSt &M FOdAAT I Such RelddkeyHoaradsd, ta provide
Eﬂbnt% n%ﬁ%ﬁd§§1a’&Pucpeﬁﬁgeé€18h n?%setéﬁe 008§rPhct  bus.

nore ot h
Typically, each bus uses its own set of protocols or rules

to define the transfer of data 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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devi ces, and one or nore hot plug PCl devices 16
| ocated in 5 one or nore hot plug expansion slots 62.
BICS nenory 44 may al so store system code operable to
control a plurality of basicginformation handling

stem 10 operations. A communication controller 66 is
H%éﬁéré@p}lﬁﬁéﬁﬁéednﬁﬂﬁ§QQkﬂﬂe%#ﬁmf@mﬁabﬁbweﬁanémﬁ@gmatlon

1 t
e T BB THobER Bema Pl et Hor Y bF B LRz e pointer
é:anfrfuraiscatitccruarretpm k5 68omayouel bag &me dzocmbrar eg8her I/0

et wor k netro&glltan area network

w de
BUACREEWaPR PRRNPE (IPF8I 88§ Picdl PaedoHerasl k6 tocated in
EMEAR)Y, m@féuabtpbuwat%gﬁaﬁgyah(éﬁwas 6L angios themory 44

15 Internet, or any other appropriate architecture or

BRYt @dsot Is&to reaciviSitreat ezpdeheoronmule caei opnbEodaaplurality
ni.ca roller,,66 _m e_enpl oye o forma

SR e K B Rb oL a B P TR sPEnC TR, e Iohe

|nforﬁawdmmdﬁﬂuﬂﬂﬂumS@@ﬁ@ﬁ@lléﬁ066em@ieﬁﬁéﬁeﬁﬁbwp)provided
coupl ed to conmuni catjon network 68. 20 I nformation

RBRA ISR LeFst i At et ubandhiagpansitem hrbo communicate
QQEBfebhﬁﬁnZQat%@hcheﬁﬁg QeGQOUEh%g E% ﬁxsk%ﬁhgﬂgt?gegwork,

as shown. Expansion card contfoller 72 I's couple
pbur adxdampbé . hot Cpmmgnexpamsnomesttvmm 628 whagh er_yltmaa any

SoRSOUS] 191265 VA AE, S Sellal 1S o BRLL ST

prddevihgea hetwsxa&npl(Ranpout hbiidgeschipsgt 43re§|3ﬁetwork
called bus interface controller or expanS|on bus

CBRENO) | eV ipitapdr afiti Védwpl ety end HEl) 46 EBtaanet, the
?5?@ ﬁb@n QHS aA 89ﬁe§n%%%r%??&ag%h%g%ggﬁﬁgﬁn§&§noPu§ystem

e configured an |
Ahehlﬁecuanea¢ébSth bresnmutovesateirgn ob hedabaises Cosmahication

PorRaodisr oot ey Hh 0B8R LoyBu ke (gt (tpbSFEhEBagnter face

g@@ekﬁhQMﬁE%dﬁﬂhéﬂ@Et@eo@ﬁ@@|@%ﬂd%ﬁﬂ%ﬂdﬂ”hgﬁgllng systems
chi pset 42. Interrupt request generator 74 is

pReferEBICPSEP¥r BBPENY 0CPEBLedaRoi APEIPOHEASEPR Betwork 68.
requesh rBY¥RL + 2oR" fAGIANHeL, L DL RYUBL HRAYRR LhN8xllnsion

card controller 70, which may be coupled to system bus 46
as shown. Expansion card controller 72 1is coupled to a
plurality of hot plug expansion slots 62, which 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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5 response to receipt of a request to issue interrupt
instruction from CPU 18. Sout hbri dge chipset 42

preferably interfaces to one or nore universal seria

bus (USB) ports 76, CD-ROM (gpnpact disk-read only

menory) or digital versatile disk (DVD) drive 78, an

i nt egXat eatgrrvetlgesnestr afiney (UDE) 7 hanaly daive be coupled

psvgsstw@%ﬁéo @,gg%%rt g, fl g@g‘{%ﬁl dg%éﬁ&e&f@%gégator 74

n one exa ment i pset
ﬁatepfafesahﬂyh bﬁE&BBlulatan i BEuebusan otheerdupk service
dri ve devi ces which na¥ be interfaced to Southbridge

ERAPSSE 427 hclUdBreREr eER4REre, 1AL PERBREDI A% Har dine  in

gébﬁﬁ@ns@ zig drb¥gipd CQfRV\é(CQEH@@Etd' sk-readiwri tlﬁ)cerrupt
drive, and a CD-DVD (conpact disk - digital versatil

dnskyuCUnDVefrﬁmrﬁaU iBre BbotkbtRuGE Sﬁlpaytangopbeferably
coupled to Southbrld e Chl set 42.. Real : ne cl

DRFRFEEoPP b 56 GUenies Sr o STt o el Sk PUAt QACPh PoFES
vbe i oboromt | promeaelt | NP S-St 1GnIReakmenid®y)cl @k 86gital
may be Ero grammed to generate an alarmsignal at a
ﬁ?ééé?é fi n€d st9 me( R el riye t88perﬁﬁTn1b@ﬁ%grated drive

8@8&@5699?8 Agléégntro 06&%5 Fe@ﬁ&%” &

{ ﬁ%?or
a super is al'so preferably cou
fboﬁpythhmﬂdgerlchlﬂééﬂ)42821/0 Emnbndlexaﬁﬁﬂe embodlment

055 R FbulPa $3 P lacld o EoRERBPPar G ‘ier 881 & an IDE

gukve mérnt@fsf;at:@rywé hatoueBspathieh m@/%e I@’e‘é@faced to
56, and PS/2 Port 96. FLASH nenory 98 or ot her

fBRUbPaLADe mirmISe tmd2 bé nedaden t Fou/ exasrteol I%r rggovable
ﬁérQ'EQE%%ed a@ﬁ%@mﬂ:ﬂerﬁPtéﬁ %ﬁang£ﬁ§9c§y8&$gL%gag2%rlte
re 0] , SucC

support “oné or yp€s of pl'ug device

dsivhot aptug abrdDV) dewmpestldiskot ghiggtRCl vdegbcede disk)
6.and/or any other suitable types of hot plug

&Vvi'te. Hot plug 11 devices 12 may include any

devi cas €apabl andf checrg adred sle0 R&yr eMmedpbr ABupled to
i nformati on handl i ng tem 10 by hot  plug. Hot plug,

ﬁﬁpéhbrédéﬁt§ﬁlp§ﬁﬁwﬁzftoRQQlh@ﬁm§mﬁﬁochfﬁ%r36¥mltﬁetlmed
858ﬁ€§5 8& rgﬂg¥hgg 95 agglngcglgg¥e8e 38 athe information

handling system 10. Real-time clock 86 may be programmed
to generate an alarm signal at a predetermined time as well
as to perform other operations.

An I/O controller 90, often referred to as a super I/O
controller, 1is also preferably coupled to Southbridge
chipset 42. 1I/0 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 096. FLASH memory 98 or other
nonvolatile memory may be used with I/0O controller 90.

As discussed above, information handling system 10 may
support one or more 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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5 system wi thout halting, or "hanging," the system In
particul ar situations, hot plug may refer to adding a
devi ce to, or renoving a device 12 from a bus (such
as bus or bus 46, for example) while transactions

|nvoIV|n ot her devi ces or system conponents are

668&???n320\¥&,§rytﬁéc Llude pary ﬂP@EJRESZ qa@%ﬂﬁ Rk being added
a r g r e

Poearad i Tot o g arara o0 et PrRrbrrarron tRina gy hot

sysgen1Iﬁﬂacpbm@;nghuchon@ amhadnneafermédthe preseot swap,

diﬁclos In this enbof nentv.inforn%%%fn 15 , ‘

h& SFFnS sySe AT THinp? T sBEMAVERPVEF AT iy Foutce to a

BobteRl Ugi shoOis FandHHr 62 PRIhgahgd astBot$ystem. In

100A- 100D, operable to receive up to four hot plug

HéVFé§§l§2 ahguashomhr adAur Pemdl ymRgusFagetrhriee Beding a
?gcge¥bce8ﬁl §?$§§h 5”d§v¥§é EEU%QEmenQogthQEUCh as bus
or mat i on han stem rises

PBuUrowprbaessid, (4B)y saawazmle)nctahdﬂeg tfmnsatmttlorm ugnvolving

mepory slots 32, erable to receive up to four, hot

BFHIérnéiﬁHrl;?e&e\H%e y9¥em | ROBPRBPIEADSdSENiQirring over the

ppkormation handling system 10 may conprise any

system that supports and manages nultiple hot plug

oper aFiL6HBE( Sucts as Higcksdédg2Bmherldiunt fadrirgnya number of
ta n er nd/ r e(s of hat_.pl u devj ces

%ék §§%ﬁgas aﬁ?é%1e%d %%?vér& g&g 9 i?FS 100 of

i AfEHRRECR, headhlhqts@b&@nd&w(dedkdim@uﬂ@Soné embodiment

chiEset 102 that ,generates system managenent

Pht EPFUBFESePEMIEFCARSHEPat edP WA SHBRPRAGgent , information
ﬁeﬁaﬂhen%ys%éft efp 3@ ARRagerend éQE@éEuﬁtnc(l%Ml)ngcoﬂ?ur hot

4 may be stored on one of the hot plug devices 12,
Bﬂmﬁ aslotg  Plugadérpre B2A, ladlicatiedn asm FIGIRE 200A-100D,

b d h l.u d 12A
PLrBI8 100 TR D5 copl s Leghiet 1Bl dEVLRS1R8 12, ana

sRbwAr aéocufxﬁfen@.@nmomsﬂrfa; afthese edf@@dpn@@t 8ePickB a2a-12cC.
12 mrrored node situation (i.e., where the contents

OF 2nPRtHCA RGt IARG A toest NEOHREE 17} bR iedl 1y System 10
bgﬁphg@g) a Mrgodsedid, ay,be %b%%&i olm&qmﬁdﬂaﬁour hot

one hot plug device 12. For exanple, in a mrrored
nbde memalrivehs tdies cont evppsrable 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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5 of menory cards A and B are mirrored, SM code 104

may be stored on both hot plug devices 12A and 12B.

Each hot plug device 12 may al so include a hot plug

operation initiation device 108 operable to be

actuated in order to initiate a hot plug operation,
pirsosnd, mefet hattwethen pl(d gedevuwéexz sheh gentents of

ﬂgt§ E8th%kugﬂﬁﬁ% &gv}gegoias% :¥%§¥e eng eléeggacal

Hevi ce m ser ver He parti cu
snmodbdenﬂoshmm@ ba BLGURE 2n aaeb hﬁbn pheghdevpceglaev1ce
hgclu es an attenti,on button 10 ressed

My pe p
S&r KA Far o 3 MATERES W% pf%g gb@?afpﬁncontents

45 memotRat-hels pl ushdewi §9e1%1r-£i8>%e@0t S‘Pfiﬂ%cgb?@r@@lloﬁay be
all ows the hot glug device 12 to be added to or

peAbeddonr bathh O§ep¢§@ deviFes éiénphé 12Be renove a

naeyv ,
the APESRL T BkTore S0 En Phd ot * Fag LherBE” 25 T plug

m@é@htuﬁhtuahQSaalbatd@mﬂ¢eﬂﬂﬂ&ﬂdgﬁké5&éeﬂ@vﬁetB@tb@ted in
plug device 12 fromthe server. Once the hot plug
BPERALt 6n 1R&S 13¢EMF &tdd, Pl i R EE 1O nay egent, for that

ﬁ%%?%@lﬁ%dd@%ﬁ%@ a% bysuQ:hhlalsghéo Oa(%&oynﬁotfsiugxagmsé 12 to

e user indicating t t he hot plug opefation
hasveomplletad. rdheveser hwey phen 28vieaoue tfwormhoserver 10.
lu deV|ce 12 articular sl ot n server.
Db A S ot ) PRI TERE S TRy etveF THHRE e Saen hot
psag d@&@bés1Eh@nb@hd@bugnd@VtéﬁtignlBh@t@ﬁ opentsket may be
100 on server 10 and presses the attention button 108

BRESERE hﬁtappaerdévueédfz tahiehtiatei at BetaPhyg pprggation
@grogﬁggt bgﬁgdﬁeggg het plug device 12 to the

server. ot p ug operation has conpl eted, an
indicﬁhbohotm@ﬂdga@pemﬁtw@m é$Mohsa$hbthﬁ|QﬁmgCMeV1ce 12

u e to the use indicatin t ha
F8t B a6t B PontrRE e toRpPB: BACaRALTRE Mot pFay Sxamole,
eevu@amk% naSheeeQﬂaupcaésiéélm25;@ﬁmnage@de201§ﬁrV@we user
10. A hot gtoperatlon (either for adding and

Péﬁﬁ§?ﬁgtaeh6 pragonebresonr2} Ofngni fBPuBEtaPlHdnBerice 12,
&ﬁlgh QHﬂgﬁggég th8¥sbfﬂbngﬁéggg?gh £8t§éﬁ89ESthe 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 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 and the hot plug device 12 has been successfully
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(SMs). Server 10 is operable to receive an

instruction for initiating a new hot plug operation

for a particular hot plug device 12, determ ne that

anot her hot pl ug operation if?currently ongoi ng at

the time of receiving the instruction for initiating

sHdefli rise wWervisituglOper afi oot 1®laed PRerasponse(either for
2rm h er p operation,is .

b e R

newobet peug. opeurdtods BUGHE t hatstddie aRgeigRghdnat iphtedrupts

operation nmay be conpleted. The new hot plug operation

ﬁgvlﬁégard the sane hot 15 plug device 12 or a

diffeg@?@e??ﬁlplyg @%%E%%l%z1&baEeEQ§veoQgpiDQS@PEction for

pl ug operation. For exanple, suppose a user presses
tthétaatényui en bhewt brtl1@8 wn epperticul dorhat phugicular hot

devi 12, i.ch injtiat hot pl operation (such .
BT e o b FRLTR o Frreu R st i6ly Bbubogperation
12) . Befrere 120 tdigodrd phtig eper atdige hast coppketi€dng the

t he user (or another user) presses the attention .

bOoetsHCIO8Norf AthelpaELpEuNdr thivot fprely d&Vi celup operation,
i n._ Ser may. I ecel [ cti er d

R RarSeca prees ol The STTaN 1 o S but foat 0B, oe plug

detenitiine tisatcuar deott Ipt ughopier@t | oastsi2bicgr that iypitiation

respqnse, operation conpleted ongqing for that hot,

Brud irovhes Bot aniid nSBFBaELEr St | ANEFaiitn SRSPHaS hot
§QQ@”6p€9&t@ngmaZgﬁg thabithedfirst hot plug

operation nmay be anot her exanpl e, suppose a user

pr ess&fet eew3ohatt étidonobarabhon08agn kedardt thet same hot

j t : Lce A, jch initiate
4898055 3, T g ge SN D s
pagaddgomatenpineg hopepbtigondevi Eer 12AxmpBef, orsidgueshoé user

B%ggagng?%%qgﬂ%gﬁéggtsg¢€gond?%bc%nléﬁIggﬁtfgu éftﬁgt plug
device 12, which initiates a hot plug operation (such as to
add or remove 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 is
currently ongoing for that hot plug device 12, and in
response, restrict the initiation of the second hot plug
operation such that the first hot plug operation may be
completed.

As another example, 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 user (or another user)
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14 presses the attention button 108 on a second hot

plug device 12, hot plug device 12B. Server 10 nmay

receive an instruction generated by the pressing

attention button 108 on hot pjug device 12B,

determ ne that a hot operation 5 is currently

BHEESRE fweh@tttmnrgtqabvg@étyzA 1@hd 9 ar espopsd, hot plug

ti ot h t hot
B%%&Ebcl2 %dﬂ“]£ﬁglgg E?B 0 égf%%fw¥6Q$égtrec8Eve an

plug "device such that “the Hot piug oper
ﬁosthobtpbagg@ammeeeﬁZAmnayubepn®m$im@edtténtfohhbmtton 108

exa i scussed a stri,cting the 10 .
BBk POHE o S enthy | HEER thibentiah GubdtoPdgt REETation
QBQOtﬁ9r8@t19|L&hg&&ﬁ??'ﬂﬂ% Myt NyeLye aByisdi tedle and in
functions such that the ongoing hot plug operatlon may

§§5p§0§§es§ﬁétﬁyC@oﬁbﬁeﬂédtlﬁéﬁoéxaﬁpﬁée dstdipdegsopgration
?g g{q@t { %e&gbhcgeh%%\%&gh ?RSEGQ%%hggnf:§H§§ %peratlon

restrlc nrtiration o new
aper abrtoplugndlevﬁies desahkiyngehebmphuge8M s from al |
or particular hot plug devices 12 during the ongoi ng

hot pitlg %b%@%ﬁl(ﬁ¥amﬂ%f FéSEHEBPAN ROY S pl i M icting  the

fromitheoal | oPr Papti,cuhdr hoty q pbﬁgrg%ﬁbﬁesd&g Q§5eanother
conpl etion of the ongoing hot plu O operation.

anobhep ekatpl ®lugs dirsotasiar | nnegy eaI-EVOHEGaI lanybelsuwtable
h h ferenc Fl QURES trlctl t he
?%% '8n 8F 1%% ﬁ%% pPuao%p%rgtloﬁﬂﬂﬁglﬂ%%gatlon may be

shebeagfallyeceompmeteat ructien f&tamgid, atasng dikeudd  in
hot plug 25 operation such that the new hot

aﬁﬁﬁéﬁFon jetpehdi R§lovand”stbsedisdiftuancs nlgPat|$%FURE 5,
t-Becpepdi ng n@(%hqtnﬂ%llléQlo%pef)ft'é)nnlépﬂonthi ﬁ:ffﬁ ogeration
of t sone

conpl etion e ongoi ng hot plug operatio
enbodideentis sabénvgr hd0 p&ygnﬁMagefaomuaﬂénbr garstiatlsr hot

for each.of a.plupal.it hot deV|c s 12
bPhpndePstesadh it hrurtedd iy | Riiteaphepap o, and
whethablanhothdd ugl @PEBRsOFricen Ctii& eathy aNgehRgi&@lar hot
that hot plug device 12 and/or (b) whether a hot plug

Beaésatqedfr%cq% tur péRery Geamdistd Forof habehangsiiy hot plug
deui-geila. The

As another example, as discussed in greater detail
below with reference to FIGURES 6-7, restricting the
initiation of a new hot plug operation includes storing a
received instruction for initiating the new hot plug
operation such that the new hot plug operation is pending,
and subsequently ' initiating the pending new hot plug
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 device 12. The
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15 current status of each of the plurality of hot

plug devices is represented by one of a plurality of

val ues, which may be stored within SM code 104 on

one or nore hot plug deviceglgz. In a particul ar

enbodi nent, such val ues for each hot plug device 12
Fackade atkinst ofakaehi adi taei pdurehatyachohopl pdug devices
operati i s currently ongoing. far .that hot | ug .

Qb e Dk i) BB Rt 1ok b Wt tgion may
bpersddadd | swipandi ngvf ocoldeat 109t opl ugndewdrcemd2e ask plug
a third value indicating that a hot,plu% operation_ is
AeViReF 1G -cur FBntA YPIRGHT R hoPMBEAAMRE T orstHat Vabies for

QEHE qif‘ao\f:i Cﬁhﬂg de%kggR%é?’ Zl.l'lléljflé(ﬁé agesfiegsaelpq,ghglgt @n&égating
I ncludi ng values 152 representing the current status
tb4ataaphaotabilty opehetiopl ig devireesli2osgppogt édrbyhat hot
i nf or mat i,on dling system 10 i,n accor,danc ith one

R BSOS et APSETRLare et e 40tk Ao & RO plug
spergdibn SM ©eHeid§4 for oNea®r hBwer &1 8tYdce 12, and a
devi ces 12 and managed by BI OGS program 50 of ' .
thisendelen 1RdAGREAGIsYBREM1DOt| R1VAI sPerBbdPreAs, ngither

"8 Lay t ice 12
(ALHE0L Frabth AoBapEhBUbET A0l ALUSPVESE 1Ay sce 12
under goGugEa3hol lpkugaf@soperapilendaBavaboeiatltdiing values

ipdicates that a hot plu operation js pending for
LAt SRbESgPag adui PAITRNL YRt T SO 7 i EAResty Of hot
bhat aehotepl 4g gpepatien b? @ﬁEbBﬁétiBHrhﬁﬁh%gng system 10

ongoi ng nor pending for that hot plug device

$hoargoldanage msttho®nehamadrbinerituest Othe dhgcRoswee. Data
d rely for jill ratiye r pose an n
$5RCPRT, LS 101, LAL AL U OG5 308 0 o oius

ui tabl e val ues y en nho
dpetatksone asred ongabggdonbypertbdhgployraanypresdr Yynformation

device 12, the value 152 for each hot plug device 12
P%ndg?mgvﬁ¥ﬁt§mh6p'plﬁﬁ 5pefafMBRITBCRgoPnyafryr 86 a2” for

bl rsdy oty R MOnEeViRi gl 2¢e @Dde PRI NGy { 04+ ODE tBLMH Bt hot
ot her hot plug devices 12, the value 152 for the first

ReHer y dgavicee 112 i sis' 2cugpanthy vaingerpAnidor @achot plug
gg%g%%éoggvlfixlﬁéﬁgg mgkchﬁﬁ’h%%d&%%%e%peEggkoQai%mﬂ: plug
operation is pending for that hot plug device 12. A value
of “0” indicates that a hot plug operation is neither
currently ongoing nor pending for that hot plug device 12.
It should be understood that the wvalues 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 value 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 wvalue 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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In operation, when a hot plug operation is requested

for a first particular hot plug device 12, such as

when a user presses attention button 108 on the first
particular hot plug device 1 i nformati on handl i ng

system 10 may 5 determ ne whether a hot plug operation

i s cufPeRPeyadA§di ng’hgora ah8th&l WotORFERL Hvi €8 F2quested

i-s .det; ' We! i ncl c i.ng the i,ps
105" anTeach tat prg He 35 H5AoT BRGERSr hate Thethgy when @
pbag stratsesofateaoit ot jphugonetDBe onl2hd ffirst particular

i nfornation handl i system 10 determ nes that a 10
h8lt’ pﬁnﬁbg oﬁ@?’d‘tcieonygs zld‘rf%‘?ﬁaﬁ/lcﬁhg PRGIASE aS¥8EBRd 10 may
pattimuhar whethpkug H@%iF@u%zoFEEBQﬂgﬁtHgnphﬁﬂghEWQ anoing

system 10 ma%/ tenporarily restrict the initiation ol
the reidsiednohotrlMaugdepeeat ilen f ofhtllse de¢fegmination may

j.qul . Rl deyi 1 nd_u e, the_status._.
DAL LU BEeBRLaB! VALTRN REe LE0ande BIRhe LS8t HEvice 1
val detefrnite (the. hopepdirg Jtdtyd ugf epehatidn)plug device
within data 150. Upon or after conpletion of the
6Agoi Nt hoPIBFUGtopEr AFEH if6r YL ¥BcOAd IphahmEmes that a

Aot PhuggdeybefadZoni NfOr MaLl Qi hapdld g, $ypt 69,10 Jm
[ dentgl)fygt heﬂ) pearlldi nré hot pl ug ope?}gti orirnlbg%lorgst he fi Fast)éecond
porpactilenl Aothotl uyd wpvwlend e 12ihEsedaohonahandbdng system

LRitiat the_pendin ot pl operation, an dat e
tRehafufonbOraBERg PReERLsh: FaoRsr B Ipnag tabbroseasested
wot hpauyabperatida" fotl tBe, fQREOI PErROtuPbY¥Ihot plug device
(iger ation) and the second particular hot plug device

#och Wwapdiue st spatys. ef, the M5 wigdagt brupehdheg Plug
ﬁebieéugupp%&%k!og)rvéi eBFiaFPer(iQ%nple%%Qﬁigépﬁgg: plug

ot plug operation for t rst partidul ot
dpereeidf) iwiftdrimatdara hahdli ndIsyst em alfferaycompletion of

BAF Pt Bhe b it ool (5 PEELOGY Bt scuna
BBEOI L AT dedQ Rendp Ng HotoMldid @Pehahiddihg FEEREN4 10 may
il lustrates exanpl e data 150 including values 152

FEBRESENL i RS t RENiM®ninodt aPy915aPRFa I phurkay t fhef first
LOEFRLAROeNGEeS 43 PEEL o6 DL L QLOIRIARN P O0E, e
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 operation).

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 in accordance with another embodiment of the
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di sclosure. In this enbodi nent, data 150 further

indicates the timng or priority information 160
indicating the time or other priority of pending hot

plug operations, such that if;nore than one hot pl ug
operation is pending, the pending 5 hot plug

BpEFAPPYAS - argneiééﬁtéﬂbpﬁl@ﬁéév ééééréﬁﬁgfpét@ﬁé igdicates

%H@ete&!g G plf S .ﬂﬁ E{Ehti§§ Eﬁaaﬁ e&ﬁg the time

pendi ng oper tlon
devDtberlﬁrlamdtyhefsbehdﬁﬁglhomhpdhgtbpehatlphwg such that

ice 12.is |located, .for exa For exanpl e
Pﬁem8§§ P@neﬁﬁSdﬁﬁﬁn?lgﬁoﬂﬁnggﬁpéURE pﬁnd%ﬁﬂchtﬁﬁypendlng

hetuged I@p@&a%q@%glm%@ éiBH&EBth&'&P&ePohccgkégng to one

sl ots 6§> a value of "0" for a particular hot plug
gesvi Berda? phdiekies ftakﬁtoré,hotsuﬁlhuga@petla@l onine that each

BERLBEE nEUr bSOb) ¥p2ndes o8 NohePeOHind .l ohel BRL BoLg device

I'C€ a val ue o I Ca
flhe hotd pthg dawvitce6d2ins wniuﬁeﬂhbyIumﬂepg@gn@ewﬂma 12 is
Iug operation. The values "2" through "8" indicate
E tRet goﬁoFxBWEéeoperatlon is pending for the hot

D'Ug geyi eQahg1and; ﬁbkhéhgxeﬁbQé'E%beﬁlméhﬂtﬁggggi@Q FIGURE

hot plug operation relative to other current
Bendihdighhata ypl e ugedaunoag dmbqeimtercul amcludiend omeght hot

the n er 2-8, the .hi the priority far, that

Bfigi Agtior Carug omdiei on. “Pruato el it i gt pLug
apenati ar fﬁd&@ﬂw@batmahua(ﬁothlwbHoﬂgiéaﬁﬁﬂtﬁg neither
before a pending hot plug operation assigned a val ue
ERrT8nE LfhPERCOLRIt ok PSIRNANT Heoexddit daobepbre gevice 12,

RERALNGANAL ekug10p@ﬁa&bgeegaﬁﬁggneﬂeahg@'pﬁuafdeélce 12 is

and so on. val ues may updat ed over tine
cngoenglhounpbmgoapgratﬁmﬂsp&m@ qoar tet@d. antheendilngs “2”

g operatians are,initjiated. shoul d be .
R EePetooPFhareine s el R hvout B Lad o S TRSRn s
penalygf @bri khesthiodt ipl&i PHPOSes,1 Ah@NYb Pt BBE priority of
sui tabl e val ues may be used. The val ues assigned to
&hék pending het Bﬁug @Beﬁaﬁp@ﬁ rﬁﬁ9tb@edépepﬁhﬁédcyyrently

b@RBE thQ@ % %L I?ﬂ ggtf%h 1gﬁeoﬁower the

nore |or|ty SUC tIn‘Et
number 2-8, the hlgher the prlorlty for that pending hot

plug operation. Thus, 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 “8” 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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each pendi ng hot plug operation, the type of the hot

plug device 12, and the slot 62 in which the hot plug
device 12 is located, for exanple. For exanple, in a

pure FIFO system when a hot;plug operation is

ongoing, the first 5 received request for another hot

BRGY &FEcdtidomats »E4Y gpeerathenvalthe &fvyre2 of tHeenbgt plug

689%2463? e%%lStthfeorsl%“cOté‘frlrh%hl&Pn “Qhé’pﬁfs'@t E?Eg:r Yevice 12

assi gned the val ue of and so one.
exanpbdegted, arfoenbedamphé in \E)blrchexastﬁp_‘taémt |1ﬁm a pure FIFO

handl i n stem 10 su orts both hot ug nenor ,
1807 Ele % 10 And ot BERGy QAR Al b e bt 1 9nRR Y yghe Eirst

Q@Mb@%@dlgeqﬁﬁs@efog'Hﬁetﬁeg'gg%rp@ﬁbobbEXa%E%E that @i gned
request for ‘a hot plug operation for a hot plug

@é@l@élmg pg QQvéntaehnghérrepeuaﬁdtyeqnaﬁtafpeqaegther hot

[ a hot l.u eration f hot | ug -PCl, devic
p2hot 3 ofS WREPREPSRed st "IHE 15 récei vEE SO ome.

Aisr %hotﬁe@%ﬁcaﬁnplé usinab@s emprretinehtofin neﬁ:niant i@Formation
handling system 10 managing nultiple hot plug
BpEFALPENSYRPReMad LoPHRREE t PﬁtBnEOénséaan@ﬁfnow frgices 14

gha(:lkf?ﬁturﬁlu%nPUT' He-BiTRAMI BNt 1 FreStT St nglkgg 12 may be

initiation of a new hot plug 20 operatlon
parvehncal &righetr Pnigrdeéw camiﬁ1ﬂnﬁ1uﬂeseqmesabfongahhbt plug

| u %le f on1tha% hot Iug evi ce é% and/ or h
BPREFBHBE F S Hhonele aByS TS na2onts! M YR @ ulyioner
ppebattonhand ar ettt Mhhal mbtigo BM SobepaL I BAL £het a4 hot

plug devices 12 and/or all other hot plug devices 12)

aﬂ-tlar PGE dsivpicet i bev of rReabAgerRg Mot WpPtiger request was

n step 200, a nunber of hot plug devices
%ggg?gbecg%ﬁégted to information handling system 10,

such EgGgﬁawﬁ uhidﬂuﬁﬂﬂéiZafmmthm@n@felnébrmaemoﬁOBandling
a_user sses the, atten but%pn 1%§_on a first ,
RSPEETuG oy R a5.0 i THL 5GP BnerBtes Wbt PPEGESHDS  in
stgbabanwbi A ths ceeMIMN ARG T & f BIKS 9rograsusd. |Mn this
response, BIOS program 50 initiates a hot plug

eﬁ@péﬂm@ﬁtforretsmﬂfqtrlgtg hpe |1@gtdé\tul@@ 12f gomew hot plug
Sparakseg! N0y ERECARLO R (18 LGS jpcies
dntebiahgohot9plug 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. In 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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handl i ng system 10. At step 204, in response to the

hot plug operation being initiated for the first hot

plug device 12, information handling system 10

di sabl es hot plug SMs fronwfgl hot plug devices 12

during the ongO|ng hot 5 plug o eratlon For exanpl e,

RROBL pREgEARED HEY:  cAfmatiaat €04 coRMESEPOsSEneto the hot
se e t .pl: Vi [

L e L R T IR

davnng ﬂﬂe hofophag1opehahdmmnbosyshem ﬂOrﬁtshbﬂeplhgt plug

g ic 12, e user or ant her g& resses t he

Heandr oHS508 16 et nbot ARet ot ghdSing hot

Q@Mgceoﬁ%ﬁ@&l@nsecondF@pt BkHEpdeyi cethe, Widdram 50 may
generates a hot plug SM S|gnal At step 208, the hot

Epm@uswpa§ﬁgﬁmcomm@nquﬁﬂeﬁhebabéésgh 8@ ciammeaeh hot plug
e h t n n Lug
AUl SentereMenkep, 205 pol Wing! BBxaORLDS, BR-RLSor sce.
COﬂtiPlthSsttehtr onQh, canpliely OﬂheAthos:t epl2dOppkhatibdt for the
eration for the first hot plug devi ce 12

Eb Fe 85 PaHE PRUSCEhEZFi FBE HEELpIlHg aBihes wsefrd presses

@héheittéKKE%ht‘%dtﬁ&ﬁf"@beoﬂnhaQﬁhﬂﬁﬂrS¥ﬁée”%ﬂ£5€" hot plug
ready to be safely renoved frominformation handling
dgviedm 10) or gnsgoosdnboenbodondavscean?i ndhdahi grnemgptes a

e, displa such .as y | i or,_sound, for .
BBy PEY, RALHRar " A i Ve nak T o hop T guT sianal
9penghioerd)as ol & eﬂhéOI’cotnhl@nHI risdp IRGlentRlUCa leyteg 204.
12. At step 212, in response to the conpletion of the
Sﬁﬁérn@hﬁoPnEPaﬁgoB@FaPEBﬁ OPREBE AR 6AThAREI fAgSEshot plug

s¥stem 19 @%ﬁ%&ﬂuégsﬁwﬁoﬁgwgc §e£58H‘a”Aé"§téguglo the

devices 12. For exanple OS program 50 ma
somupi gat eopergohmmndf e t&hﬁcﬂﬁqﬁﬁﬂ :hmzu @l@@@hdbwuce 12

g%ﬁgl%gé%ggﬁéﬁsgﬁgﬁr -g&w lr%eh. $%ﬂé§?%¥l%huf%| ba either

HaﬂéﬁytﬂﬁVhﬁ@olﬁat&bnStﬁﬁhéﬂhJ%}4sy@t@ﬁﬁrl@rQﬁﬁeﬁehﬁg to be
attention button 108 on a second hot plug device 1
FAFehY g&irEoness %F%BtlﬁﬁengWFO§|gﬁawﬂingnéhstgm 10). In

QQHEUQH%%HQQe%Qs&(g%‘Hﬁ@ﬂéﬁ%fﬁh r%%pQﬂ. l{gedsiggch as
6, BICS program 50 initiates a Y I on
b@rmtﬁﬂths©rh@DupHugﬁnﬂuexamﬁlelntadmha(mﬁeBICSdzaating
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 button 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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program 50 comuni cates a conmand to the chipset 102

in each hot plug device 12 to ignore any hot plug

SMs until further notice, such as descri bed above at

step 204. In this manner, information handling system

10 may 5 prevent nultlple hot pl ug operations from .
Eﬁégraﬁpﬂﬂg COMUSNigREBRI fy ©AHYBARY Het phegchipset 102 in

[ t 0 t e
SR AR IS SRR S LRl LR EERY e
fianghekl GURES6- %uchlastdaberabadthbdvefatn%@@p&@ﬂ@n

10 handl i system 10 nmanagi ng nul tiple hot plu
oper atf'o Qﬁai Hﬁ@@@ﬁdan%%gafT%thﬂ%t ‘%Hﬁﬁhlﬁﬁgfeﬁf 10 may
bB§v€h§0h9§H&91e|HottbﬁﬁgGBEQQbﬁﬁahs &%%herEk@gpr%g, thus
Initiation of a new hot "plug operation includes

stépWagTa anerEinedhphs ol | opefationai ttloat¢¢tgpl¢ﬂee newthout
ratl such that .the_new hot 15 p
ngeg%ﬂgtggg Rergg E mlnagﬁppy IﬁltlaFF%5Cng the

era n-rs |ng, dnd Su sequ
memdumgobathobypkug apagati on upon or after

conpl etion _of the ongoing hot plug operation.
part i EGFHRES| nf%r/mat + bhuharRit$ ng2sy stediiorh n%ﬁagé§foématlon

ﬁHﬁH?QBgSE§EH§meb gaeAghat ﬁh%glggﬁ'ﬁ%tlgiu@hbﬁgratlons in
status "20°is representéd by val ues whi ch” nmay

spcpedampemw1ﬂﬂwamnﬂh&ﬁiﬁmbmdom@nbroﬁoﬁ@duﬂ1¢ﬂlgpure In
EEV|ces 12.. In.this such. val ues |n%Iude a

R e Sutfund. " Rer o PR T naes o B e paf a cpd ot

ps ugubperihy cangeidigiddorsddiatn ot pbagi deyi €8st2uc@ion for
second value "1" indicating 25 that a hot plug
éBéFéPFéﬁgl§hﬁeﬁéWn@OFoPlPEappﬁéﬁtEPUgSU@@vﬁbétlﬂheaﬁéw hot

géepaBgeY%kH%n . g&md¥ﬂd @?agu@sgg&eﬁkfgen itia lng the

£ton is neith cur rent ongoi ng nor ing
phaﬂlnbonewl@@td®mugadberaﬂmﬁneupmh3@ussédeabovmpmﬁthon of

f At t 300, nb f
HE e RRaETna, ReE PI0R 2Ptk oRRect od o, i af ormati on

handlEﬁQp&fﬁh@ﬁ&b&w Suetd rad tShewmhandl FHGUREs Zemf 00 manages
exanp hot plug operations are currently ongoi ng

fioncuéﬁffnéf Sttﬁ‘éuﬁotfoél W deidtesP49A, dantcet hgs whighustatus
QE'ggpfé%éﬁﬂﬁfdbynnguégx%%}gﬁ Eﬁz qgghs% r%ﬁ 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 is 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 operaticons are
currently ongoing for any of the hot plug devices 124, and

thus a value of “0” is stored in SMI code 104 for each of
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the hot plug devices 12A in data 150, as shown in

FIGURE 7A. At step 302, a user presses the attention
button 108 on a first hot plug device 12A (such as to

add first hot plug device 1 to or renove first hot

pl ug device 12A from5 informati on handling system

1bF, hetti dhl Wenéediessad28Min sighal 1PAat dss shown in FIGURE

Ny, C t I r.aqr e e t
IBa B8 Bt 50 Bredi e i yet 2o hp3t saffhikEBn 108
bot aplfuigr devhee p2ubo ddetieram TR (&utheaseasomnndd ofirst hot
the SM sign nd (b) the hat plug status of each
hote 16501 g 6l L8 93, FBHSHA SA7BRI SothBOkY Sevecep1?A from
3060rBESSonProdidm 9 deleem nes) t hathitdie SMheshgBal an sMrI
fromfirst hot plug device 12A 1s a hot plfug SM, and

gpaadds thetvalse cempirbcdredMteodlAD4 Frrgraeh Hot In

ice,l i n di pdati ng t val ue for,the, .
R R L T o R SR B EEES
L02FbeURBEcABhoBl @3 oy apainme SI2 thendébethahes (khethe reason
r equest ed hot_plu% operation for_ first hot plug
gevi tBe15Mat sspBpI308nIDUP) nhehBokoP1pBuUgtafErarfofach hot
E)Q[l?t R fiidsst1 010t pldig g deyi ¢ L2Anddie, user s(t%rfo 306, BTOS

anot her user) presses the 20 attention button 8 on
probeamt v fdestrinptepl bhadevihece 2R srgaadecomah hbirst hot

BoitE, YR o R S0dhind? ho® upU wRBEhGIPATEeS the value

atbesti ofn buMON e Wa 4pr essede 88N ISt hotupl Wvice 12,
device, K 12A or second hot plug device 12B. If the _
ANEEHELBA BRERSANYS t1E8 Vo s ritr Hote pflgstebpeering device

h 5APEegREt A NG, hed,scaptiAues ta®i@P A10. § h rogram
Rot' I P

attention button 108 on second ug device
pPessexh) tine trettkeesd tbat imupsestad shep 32DugAtodmeyrion for

10, .t r anth user r es the 30
2t Paht MEn BhbooAeToREoR2r FRortab: Sifug devi co 124
whi chpugengr ahes rothab 1 Ry UgpShht sb8NEbrt NAe iSirst hot plug

communi cated to BIOS program 50. In response, at step
d¢yicl O82hr ogtdh 50'SStheckar t RNHI9E et U3OR) onPEGBReS the

?EEe%kFgg?gﬁgﬁ%néﬁgé%bfgfﬁgﬂg%ﬂs {Rd Ehesteqrqn épﬁg 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. If 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 user (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. In 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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hot plug status of each hot plug device 12. Based on
this <check, at step 314, BIOS program 50 determ nes
(a) that the SM signal fromfirst hot plug device
12A'is a hot plug SM and (b),that first hot plug

device 12A is already 5 undergoing a hotcgzug .
Bpér BiLuen stRfUseSforesch dotsteli V1B Viw: OF2 pro§raafison this
' es_th t apl,ug ' a : e

g hor “Pu3 ber st on £ eBne  nag For PEpeiahofhat the
pMugsdevbtef13A. fArsst ept3p8ugodeeithelhat ipl ughot plug SMI

operation or first hot plug device 12A is_conpl ete,
BB%S 6:bggr &fkhago _]ﬂfﬁdathégttr%l%l u%?‘é%%? edlfh Sk already
Qﬁg%régﬁnéoé hBe bt oBatarPbHY devi cesidAskr ol 2tep 316,
to "0," thus returning to the state shown in Fl GURE
BAOSAprogepm320, itdwe ngsertheorhahtiherg uS¥E ) spgrssesnthellows
ention button 108 on _a second hot pl device 12B
S R L L e L S
pengveeseeend 2hqt g gy i TES 128nhd« ophé NHOE MRl LGN operation
handl i ng s%%t}em 10), which generates an SM _si gnal
tRat Tl &SEoRminiPdae daVd 931 progFemr 5etel nBfespBKseram 50
@bdﬁ&@@ %%%’vghgé @@3¥éynfg)SM%“%%&btf@4CP%PS€B 19%rst hot
on each hot plug device 12 to 20 determne (a) tﬁe
péagorddwaircd hé2BMImimgndR;” and (B) “t hehushotrepbuging to the

status pf each ug.,devi ce 12. Based on this

8%8%?, ng’wgt &p Q%‘Uﬁgl “program 50 deternines (a)

that hbhe st@Y spgpaltHy oassecqrd hottipd vy udew)Cepd@dses the
is a hot plu SM and (b) that another hot plug

A59FEE19D PHEFSD REE PG 25 Gl deot 2% UG s i eady?B (such
%%g?ﬁ%ﬁi §e@8£dpégg(g?§g§té@@icéanée%EpQ§?’r?%%§éeeecond

program lays 1nitration of
heguedtugd dwotiqd ug2Bpérami am ffoomageconcharbtipf ugystem 10),

device 12B and (b tes the value stored in S

Bl 6 S AR P R S8R R PP Tty L 215 | e Hgered to BIOS
ppdatibfg s30. t hervakeepbaket hestsegesg Moio pl Bgodevi€yram 50
12B from"0" to "1,"" as shown in FIGURE 7C. At step
ghgckphetmgsitigasst pldg epersaGonPér Pilpgt dejpice 12 to

BLigeeee d2hsem i R SRS SBbpRien AR o e
pbogp28g 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
response, 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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device 12 to determ ne whether there are any pending

hot plug operations. Based on this check, at step

332, BIOS identifies the pending hot plug operation

for second hot plug device 1B, and updates the val ue
stored in SM code 5 104 for each hot plug device 12,
FR¥LGEI Ny ubBlafPhgriRee wWhaldgortheFat ag6t gugpending hot

eULCR A 1818 " 2" ph Qe 0o r@nd, fbe phuakue forgsecoRd, g
otbplug evice 12B %rSWIPf' to "2?" gs Shown 1'n 1os
FHEORELIPs BINGS peondiam 50tt hehug nopeatésohhefor second hot

request ed hot ug_operation f secand hot pl ug.
BedPcar2s® Ik Rtapv89a 0rn the ATt e O Tas by SMI code
flon ardeweheh Mdig ppegatdedn ce 012 equwest®lif® updating the
mul tiple new hot plug operations) that is nade while
HdAotRef OKof 1pPlghepePatidoAeVd C6ndePndg rare "glieied " 0fy and the
m f ft he. o [ otw 4pl 1%, .
SETET S AR REEP IR He i oPES' Raphor D 02, as
epewat i ionSFIABREbE Drai nBabBedb{dgmam AOt dhest )imahtdiates the
Eerfornegthn a .suitable qrder, w thout causing system
§AYS6I-e6t RAF P&PPoPReTaRd Rl 6% R§CGRGoRG RoUpFgyice 12B
gpesatponsggto finish wthout interruption. As
di scussed above, queued hot plug 20 operations may be
queuednaddandinggnes armeddstabl or ca i nevi hptspéhgasperation
t [ t e t fo C ending _hot plug .
B8 5SS Tre G By g oo PRR oPPer Bhae M hspat 1o
phdg devileeanandetrhaos! pllugnhophiral ibheis bekhevagt altet queued
| ug device is |located, for exanple. stem 25, 10 nay
E@ cOVFFftir & 1 aRdareEbERTTRY FhtGS t $hef PREOopREg POt plug
8 KBRS 4 - t hepdi,scl di,pen a ;
o iBed ra 8ol T UC Shatird Be tnderetgogrerarions
nhat var irpusitehiareges (1. substheut ilorst Jandndl teenfoonsd in a
$A0. 08, Indg Lo L hey (3R oA, RALS, wibhodt, d8RaGting otn
PO PRSI r O5PFFTt 4Rd SESpe S B3 TBAT SYSTElAl RERY) sPT1, Other
ArmetrBod ahar amaradingg dnddig endwtpphgigopopet abheNsoi Einish
an information handling system conprising: receivin

4t CPASEr dEEESH P O t it | S h?CpFfugdueued hot plug

operations may be queued according to any suitable
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. System
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.
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5 operation, the new hot plug operation including one
or nore~ hot plug system managenent interrupts
(SMs); identifying another hot plug operation
currently ongoing at the ti of receiving the
instruction for initiating the first hot plug

operation, the ongoing hot. 10 plug operation

WE&Eu&§n§éﬁﬁMEBLl§ﬁre hot plug SMs; and in response

to identifying the ongoi ng hot plu operation,

restr'ptiné th%egg?giaﬁ#H% oPaPﬁQl%QMIh%FfE}Ebe_ hot  plug

QQ@QQE&@HSSQﬁhahhﬁhfbgﬁagﬁgﬁ|ﬂgnHQEeﬁlHQSQQ%&ﬁEbﬁﬁrq%Xng:
erein:

be conpleted. is 2. The method of aim1, :

t he i nscedvingnahoinphirucationg farnéwihéetphgga new hot plug
I c rises pastruction.for .ini.tiating a

SBEFILEN, SOTRLaER1B0. LOALI VELLALL LSS R or moxe

and BQuttheyengni ngnhgtmphugiapetatub®s ¢SNEL)Ses an

ongoin% hot plug operation for a second hot plug

devi c&2eNEI IYRAINe RO ST Olftm 1Pl vher ePRT2EREN currently

bASbAHGL I 90 fPRel NEh&tidg a:é@é,’!ﬂ%g Pl4@ 23struction for
opération conprises an instruction for initiating a
newthet inpgl ugicopéivst ohotorplugpaprpecakapnhotthd ugngoing hot

devi ce; and.the,ongoi,ng hot plug operation.co Lses

B BnGBRRg L RBt : Brag-bRar ahroR r BREEnBoaPLRG EH Shoa

plug devi eespod@ed. tdheimehhodyehgl ah@ lonwhehgi Nhot  plug

receiving an instruction for initiating a new hot

pPEga6peFrat iT&H t rdsiMids 61§ et Viaglan PAstthectiom hot plug
: in Le ent .0 t 0

KR e G T s A S

tomphetedn: the instruction for initiating a new hot

plug operation conprises an instruction for

initiating a new ho 5 plug operation for a particul ar

hot pbug devkcgetBBd bestnhehi ng LRerkAnhti ation of the
new hot plug operation such that the ongoing hot plug

oper atRén AP UG et®Rl cohpitsasing a new hot  plug
operation comprises an instruction for initiating a new hot
plug operation for a first hot plug device; 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 Claim 1, wherein receiving an
instruction for initiating a new hot plug operation
comprises receiving an instruction generated in response to

an attention button on a hot plug device being pressed.
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di sabling any hot plug SMs fromthe particular 10
hot plug device during the ongoing hot plug operation;
and re-enabling hot plug SMs fromthe particul ar ho
pl ug device after conpletion t he ongoi ng hot plu
operation. 15 6. The nethod of" Caim1, wherein
restricting the initiation of the new hot plug

operaki on sHch,LbaLatBe c90gai g MRL BLHY operation
may bé’ conpl éted conpri sés: stofing the Fecei ved
I NSt rubéi odnfsarrudtiitdnat | fige t héenitent hoy plaug roper akddN plug

such that the new hot plug operatio_ 20.is pending;

9 .
SRETBpoR" cORPPELFER BF LRETHAGOLRG ABE pra§iepérdt PoRsw hot

bMibi 8pbPact B PERdLNgaPeV-NoLrPhUY g@@gaaggmce?-axae
method of Claim1l, further conprising: 25 managing a
currenessractsnpor tbach iofi td agliwral idfy othdotngbughot plug

devices, the current status of each_ hot, plu devi ce

PRAFERE PRg SRE™ GAH- Wbt nEPISLRG: TBug SPbr T on 191 may be

eonpestey esgprhngekor that device and whether a hot

plug operation_is pending for_that device; 30 wherein

i denti fyi n§18AP6AREI RGYhdtOhl R§USpEMASE drrottobipei Bagticular
essi,ng t f e -l 0 t -

e

status of theephbilahpt zodf photy pMillg devincébe phatiaular hot

hot pl operation is currently ongoing for a first

ROEIpI 957 HEST oot “her &P TESt9T ciding WHe (A& oROSf PLug
bperaewoAot plug S operation such that the ongoing

hot plug operation may b conpleted conprises updating

the status of a second ho plug device associated with

the ”%T’ho&h@'Qﬁﬂﬁﬂﬁfaéko%ﬁ%in@”Flcgh%r%@?ﬁ A D0k ALY che
operation is pending for the second hot plug dévi Ce;
andtiftiupon comohet i mew othotthep bungoiapg dzati ol uguch that the

ORSLILL Bur Rl BbEP9c 108 RSDILI9DRL:BLYY 2BRE2LLES.
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 Claim 1, 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
currently ongoing for that device and whether a hot plug
operation is pending for that device;

wherein identifying an ongoing hot plug operation
comprises:

accessing the status of the plurality of hot plug

devices; and
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hot plug device. 8. The nmethod of Claim?7, further
conprising, upon 15 conpletion of the ongoi ng hot

pl ug 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

updat i ng ta§t§FQﬁDén6f Precse@dndTotagregseeveeatys of the

i-pei cat gt t - pe Lon Ls+0 i.n : .
PR e eu b 18 FR RethotTor & A5 D2ondpsPRrion ts
thereutignbngbahysfot eathret hhe plugabevycef ho 25
| ug devices is jdentified by.one of .a plurality of

ol Lo BFREF Q68 PP st nar LB’ LRAFAAEEHG PRat™8 Hg® hot plug
pbegaepehakiuen ithaAUrfeat ng@msﬁi Retf Y1 alpdevi £ Bay be
second valu indicating that a hot plug operation is
pendiagetorcami sefevipdatand ahehi pdatuabuerd ndi czdang hot

pl Q.. tion i ei.ther. currentl .
BU20 B nor s that Cadurbl et R A Mesrefion to
tondteatestidtars faor heachpbig a gplezaliidny ©s heodndlmg for the

devi ces. co i ses updating the current status fo
EEFPPSUPSFnEinppﬁﬁgaﬁﬁiégg as appropriate. 27 10. An

i nf or H?Bhorbch@é"lcgﬂi% SY$t eMOPLARi® ot OnBBRNAYR1g operation,
mul ti ple hot plug operations, conprising: a plurality
ohihdetphag tdleotgenperabhett @ narepverapios fdoug the second
98 i ces; ge?rogessor; a BI OS nenory contmuni catively
coupPeHgt he processor and including a BI OGS

program wherein the processor and the BIOS program

are 10 operable to cooperate to: receive an o

i nstrBcti ohRfoMSthicd &5 nglalRevr nd WIINRF opfefRE | ®hng, upon

Eeﬁp@egﬁﬁﬁiSHléﬁehQBthH? eV eulNopRaLti gyl ar hot
plug slot, the new hot prug operation 1ncluding one
or norpdadbingl gdesystamamnagaementfimter hapt 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, 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 wvalue
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.
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15 (SMs); 20 identify another hot plug operation

currently ongoing at the tine of receiving the

instruction for initiating the first hot plug

operation, the ongoing ho plig operation including

one or nore hot plug SMs; and in' response to

i dentifying the ongoing hot plug operation, restrict

the iRti ati,or ‘new g at.i h

that th6 ondorng ERRCA o aae B g s vaRRhEbbaRaBE ¢ manage
gbltiplE&heoinpéngabpemnahapdksi ngospstednof: C ai m 10,

wherein the gngoin ot plug operation conprises an

ongoi ft pﬁ&Fa ng G%EBEFidﬁ“g%rg{%%sp%???%ﬂrﬁrtﬂofeﬁﬁéﬁe hot
%mecgevlgesjhe i nformati on handling systemof C aim

0,

30 wherein the ongoing hot plug operation
conpr Bsegoarséngoi n hot plug operation for a hot plug

devi c r than th articul,ar .hot pl devi . 28
15, The NP oPraET gn SraRi kg el st dnraPbdial ForbTe Bocessor

wher enalutihagr aceryedpirBgiatgti on for initiating a new
hot plu operation conprises an instruction for
i niti YPPAGIR néWeho PESHISHY Topet™ i or¢ or BECPar Pregrap  are

Bk rabye €8viespe@ndet RE.processor and the Bl G5
program are operable t cooperate to restricting the

initiati onretetie mew hottplagiompérat ilonthyting a new hot
disabling_a hot_plug SM s fromthe rticular, 10 ,
Refopl UECHRUT R it ng ¢ RETGAGERG hBPCpl By Spdiaticn; in e
padticaiarabhbog Potigpl si0oSM scid Omdihe Al tikul@r oberation
pl ug device after conpletion of the ongoing hot plug
éﬁégaﬁﬂaﬁ.oms *4. "PEe PRFoPAHEOI 6MSkhaRdMRRgISenEMisfterrupts
Qgg&EB;O, wherein restricting the initiation of the

new hot plug operation such that the ongoing hot plug
operation mdgnbifgonphetkedri ntdtudgsliug 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, restrict the initiation of the new hot plug
operation such that the ongoing hot plug operation may be

completed.

11. The information handling system of Claim 10,
wherein the ongoing hot plug operation comprises an ongoing

hot plug operation for the particular hot plug device.

12. The information handling system of Claim 10,
wherein the ongoing hot plug operation comprises an ongoing
hot plug operation for a hot plug device other than the

particular hot plug device.
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storing the received instruction for initiating the

20 new hot plug operation such that the new hot plug
operation is pending; and upon conpletion of the

ongoi ng hot plug operation, 4qitiating the pending

new hot plug operation. 25 15. The information ‘

hand! LAg s?g?en*6f0€¥%Fh?&0,ha%ﬁé%%gn:sfﬁ%abrdﬁ%s§@@lm 10,
and,Lhg.BI O5 program are further operable to

cooperate to manage a current status for each of a

pl ur akhtyretehotdpliogtdevitces, folheicutientngt at uewohot plug

30 ea%h hot @Iu? device.in ica%Lng t Ieas%.mhether a
RBEERrag™ GRAPALEGH P8 LOPFGHETYCBngOng FoiSthaS @ new hot
g@ubcepa@atmeath@& adphet iplugropskabiay hsvheadi agq

or that device; identifying an ongoi ng hot plug
oper aEN8n RIAARIXBS: apd  HiweB4PAg RO BAML BEcofoRdeable to

ug. de es; .ar er g a
DLUPRLLLY S0, ObcPLUR.r AP pES 00 OB °ET PLASERSHEN pruc
dpereespnt hgt a hot plug operation i 5 currently

ongoing for ,a first hot plug device; restricting the
initiationddfa ﬁé“ﬂeﬁqﬁnhﬁﬁu@luﬁpéygﬁhﬁfgﬂmﬁh?h&?rtlcular

hbe pgnagi pavhet BL¥Ingrenat bARoTRY RotCpiRLebBdration; and
conpriseés updating the status of a second ho "plug
devi ce assseranadlwnghhthephsw BYIspfugmopbrateonitulér hot

indicate that a.hot plu eration.i endi ng .for th
égggndagg%cglu%f%%ﬁic%ﬁﬁéégﬁl?%e‘%ﬁogg%%opn &IﬁheBOt plug
BbéBaptegram are further operable to upon conpletion

of the ongoing hot plug operation, initiating the

pendi ng hot plug operation for 15 the second hot pl ug

deviceq 167ndhey j pEorami bon hangl | Ny syatem ofo 0 @iy 19,
15, wherein: the current status of~ each of the
pheralint yrefthiott i) pheg thevttetios iaenthei edeby hote plug
SEe%aPEHRaEhE% QﬁmM?Ltqg 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 information handling system of Claim 10,
wherein:

the processor and the BIOS program are further
operable to cooperate to manage 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 currently ongoing for that device and whether
a hot plug operation is pending for that device;

identifying an ongoing hot plug operation comprises:
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include a first value indicating that a hot plug

operation is currently ongoing for that device, a

second value indicating that a hot plug operation is
pending for that device, and,& third value indicating

that a hot plug 25 operation 1s neither currently

ongoi ng noRCEEREIRg toe shatusdedi tée RRdrmdAay oF tlke plug

ggggggg.sgghus for each of a plurality of hot plug
evi ceSconpri ses updating the current status for

parti cul ar deaerpliugndevibeesdasorappiopictadé€sed0sddtud of the
C ut er - readabl e di um havi ng conputer- executable ,
BREPRUctVofe POT RARdgRRYIAERYT athdt ABFugLog operation is
@Q%&éhk@?sohgo@ﬁg'@EQVHHEHQBthﬁBQ!b@ggsﬁ%bggb;

conprising: 30 instructions for identifying a
r ecei vedticastingt i ¢hef orinifiitatatamg @&f newhdot npbughot plug

Lon, th w .hot, plu operation . ncl udi ng_one
P hor g, Lyt BN meaGeRant ok BT pRS TSrS) oy e
Bompstruat i tp f ¥ed daptinkyhag ot Beathet Pt Ua second hot
operatjion currently ongoing at the tinme of receiving
Pﬁégiq%ﬁHQ%nQQﬁP?%ﬁtq ivieRi hget mevr it hbdg pppgration to

= ati-an, e .ongein ti,an | in
SRELSBEED pfhe LTASL IS RARRITL LoD BORh N or e
sestndchitgrihg deivticeti endof the new hot plug

operation in response to, identifyj t he ongoi n hot

o g Gper aFrSToSugn t AL ¢ HeVondof iy HBEogTdg are  Further
eperabiien taayubencoaphptiediohd 8. The ongoing hot plug
conmput er -readabl e nedi um of Caim17, wherein: the

PBREERY AN nsitTFichd o T oFhenipEngtingg Bohewlvst qpegption for
Qggrﬁggggdcgggr'§g§ agvgggtruction for initiating a

new hot pl ug oger tron tor a particular hot plug

device; and 20 the instructions for restricting the

DL SELONSRE L IgoRet 1ok BLUg.OPSL S OL N LR 1,
wRekuda:

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
indicating that a hot plug operation is pending for that
device, and a third wvalue 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.

17. A computer-readable medium having computer-
executable instructions for managing multiple hot plug

operations in an information handling system, comprising:
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instructions for disabling any hot plug SMs from the
particul ar hot plug device during the ongoi ng hot plug

25 operation; and instructions for re-enabling hot

plug SMs from the particul afy hot plug device after
conpletion of the ongoing hot plug operation. 30 19.

The céRptrBeELiendabier midicnmidty i0dai t KECsHeadi Ansthaction

Ee%tr?ﬁtelgrea gglror&eﬁmﬁ&%hgg ph%peryatuaoﬁq' ogihOJ rﬁJ.;\s RSY o1ug

ot plug oper n suc € ongoi ng
operatnon 1mayuuengommbekﬁdrmnméuM@t §1ug|e§btamtmaﬁ&gement
fo stor ﬂ ecelved instruction for initiating
eﬁﬁﬂp % g g’ éperation such that the new hot plug

Operaﬁhgﬁrhétﬁgﬂgl NgfoaANnd idsi# UEFi NS THotURON  hot  plug
conpl etion of the ongoing hot 5 plug operation,

PﬁﬁfﬁéﬁpﬁgQMﬁ?Qﬂﬁkﬁr@P%@Mﬁ%oﬁtpHUyé bpeeatdfonre@@iving the
IHSt%B@PEBSr ggruc 95 nHQJ C%fr 1%0 furfgfgpgeratlon,

for narn ai ning “a

tbé @m@mﬂﬁgEhom|pﬂablbpdﬁéﬂﬂﬁhrﬂm@l@@ym@eﬁnetmi more hot
status of each hot plug device indicating at | east
RhegheMIg’ n8bdpl ug operation is currently ongoing for

t hat gﬁgtEﬁcéﬂgn§h§B?eEe§t?95tEhggthgpﬁﬁﬁEHQEibﬁ Pgrthe new

pendi ng for that device; in instructions
hdéntilfagi mpears tongoi iy hespopkeag toperdiont yived udiee ongoing

tructions for accessi he status.o .
P Ry SRR - RBEopl BaCRebMabe FrananFRd PR B oRdvpopPerat Lon
flet’epai bbnglebaged on the 20 accessed status of the
plurality of hot plug devices, that a hot plug
operation is currently ongoing for a first hot plug

i St on B RO Tor R UG bper S on sugh traRim 17
wheremngeoi ng hot plug 25 opgraglog may be conpl et ed
InClugE Iggggg%ghoggsgructlon 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 instructions for restricting the initiation of the

new hot plug operation such that the ongoing hot plug
operation may be completed include:

instructions for disabling any hot plug SMIs from
the particular hot plug device during the ongoing hot plug
operation; and

instructions for re-enabling hot plug SMIs from
the particular hot plug device after completion of the

ongoing hot plug operation.

19. The computer-readable medium of Claim 17, wherein
the instructions for restricting the initiation of the new
hot plug operation such that the ongoing hot plug operation

may be completed include:
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updating the status of a second hot plug device

associated wth the new hot plug operation to

indicate that a hot plug operation is pending for the
second hot plug device; and ifstructions for

initiating the pending hot plug 30 operation for the
secon&nﬁBEuBFﬁﬁnéeﬁpééfﬂﬁﬁﬁlﬁbﬂﬁﬁét¥%ﬁebVedthéséﬁgéﬁhgn for

hat tPh¥gngPehat hel hot plug operation such that the new hot
plug operation is pending; and

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

operation.

20. The computer-readable medium of Claim 17, further
comprising:

instructions for maintaining a status for each of a
plurality of hot plug devices, the status of each hot plug
device indicating at least whether a hot plug operation is
currently ongoing for that device and whether a hot plug
operation is pending for that device;

wherein instructions for identifying an ongoing hot
plug operation include:

instructions for accessing the status of the
plurality of hot plug devices; and
instructions for determining, based on the

accessed status of the plurality of hot plug devices, that
a hot plug operation is currently ongoing for a first hot
plug device;

wherein instructions for restricting the initiation of
the new hot plug operation such that the ongoing hot plug
operation may be completed include instructions for
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

instructions for initiating the pending hot plug
operation for the second hot plug device upon completion of

the ongoing hot plug operation.



