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METHOD AND PROCESS FOR USI NG COVMON PREI NSTALLATI ON
ENVI RONVENT FOR HETEROGENEOUS OPERATI NG, SYSTEMS 5
BACKGROUND OF THE I NVENTION Field of the | '

The present invention relates in general tow‘mmwmmmmum
of information handling systems and nore *159159%
specifically, to the installation of heterogeneous
operating systenms. Description of the Related Art 10

As the value and use of information continues to

| MEEHMOD ANDIPROUESS FORIUSUNGNEOMMON PREINST ALDATION

VaENVIRONMENT POR HETER O CENEOUS OPERATING SVSTEMS
avail able to users is information handling systens.

An i nformation handling system general ly processes,
conpiles, stores, and/or conmmunicates information or
BACKEROURD B¥SHARINVERT ﬂal or ot her purposes
M@rﬂg—waﬁu take advant age of the val ue
of the information. Because technol ogy 15 and
i nformati on handli ng needs and requirenents vary
Field bfthedmwenkiidif er ent users or applications, infornmation
handl i ng systems may al so vary regardi ng what

ornation tion is
3 HE PR By PR Ry B Sraeble e APl i Bdtine gystems
communj cat ed, .and how ickly and efficiently the
and mpop pepiicalbn tohy la%aliﬂtlee@? %taroggvm QPEIBHNg BYFHMS: cat ed.
The wvariations in information handling systens all ow
for information handling systens to be 20 general or
Descriptirn ¢fi the Related Artpeci fic user or specific use such as
financial transaction processing, airline

Fa3%he/ %lh?ﬁgin%s% %?' ﬁ{fglgféaﬁﬁm‘%ﬁhﬁmfé"s ?5 A3feasdin Lﬁg?g and businesses

conmunit ca tion ormati dn

d
o BTN MRS B, ERGEOROF T i
SO e S et s conpis

stores, and/or communicates information or data for business, personal, or other purposes

thereby allowing users to take advantage of the value 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 reséwations, enterprise data storage, or global communications. In addition,

information handling systems may include a variety of hardware and software components that
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nore conputer systens, data storage systens, and
net wor ki ng systens. The diversity and anount of data
managed by information handling systens continues to
grow, driving the need for cost effective, scal able
systens that can be quickly and efficiently 5
configured for a wide variety of uses and

envi ronnents. This need has led to the adoption of

may bRWohflgired & $ioEesk Bitéak, AandouinginiSaté infofndtidAtand iRy include one or
cust om assenmbl ed to a custoner's speci fications from

dt
o BN R S RS L
i ﬁg@{vn%gﬁt%ﬁ mas tﬁeqfh Cr?llgl?ﬂrgg mr,\ pgmtg) S}de sys ems continues

system s tot aI cost of ownership ﬁ% I n particular

to gropp, ér1v111g thepaed for qqgh%ﬁfqp@vgfscglﬁgle§yg@r§ hat getpetpeaqql y and efficiently
system (OS) can be tine consum ng and tedi ous,

confimepkior aMige wireaty nises phdempronatentsg Mdeaa]ed to the adoption of
i npl emented in a heterogeneous operating environnent.

build-kR6rdex BT FeoniiftiterGy Biohht Siat aieSiusiin-assembrdes alchstomer st
configured with their initial hardware conponents, an

specifRRBORL il aSMBEEBHardelr&6éRfodedls. IThledtendld GRe typichily8quired to

appropriate dri'vers for the hardware conponents

confi %ué‘?%g zl{cprf&nérﬁ ?l%essx §§7S%H1€5(§15Lr%g9{e?ﬁnczll rlle%oﬂgceg' ﬁlag 25k gatf\}a eimpact on

operating’s I'Vers

installe fron1|oc IIy ttached S .
produpgbfisn e e Y 93y SRR (o ass¥ SRR OBy psicuta, he
Thi s approach required an oper ator to be physical |y
initialdpadiegef the sysiam sopgrating dystene (@Rbeparbedgae eqrsuiginganddpdious,
and drivers, but also to nmake software configuration
especiallpwdes mixlnpla @ptiatng systeny e edplementEd im @ hetesgentous pperating
to addressing this limtation include the
envirdniin€ NEsttexhindle, ¢w ompeter Bttt petenalpnfvist confignied with their
which allows a conputer systemto boot over a network

initialHRARNEEE cQfporRAts, hiPapbratiyssRM is FB8&ed fdr8n@illation, and the
predeterm ned opera ing systemfroma renote source. A

approgxéﬁ\c;\gfi??rg E&rqge ﬁé}ﬁw )nﬂ »on@? F@@Eﬁfélgg tHe g??t%mba?g Fofchltetci. In the

or exanp

DSA),. produced ., lhc.,  provides th abl V. t
past, g spikege SR 1?%?1 aaxdrlwgﬂtsfi R s g e ledront locally-
(RAID) and create a utility partitiaon, DSA also has

attach@d»@hwicalu ragdia snohras Wopmy disks (ilpsypy bard isky dapves; e Flais ppprpach

support installation of different operating systens
requirkd eamppersionty lee physically present to not only load the chosen operating system and

drivers, but also to make software configuration choices during the load procedure.

Current solutions to addressing this limitation include the implementation of a pre-
execution environment, which allows a computer system to boot over a network connection
and load a.system image file of a predetermined operating system from a remote source. A
pre-execution environment can provide other benefits as well. For example, the Dell Server
Assistant (DSA), produced by Dell, Inc., provides the ability to configure redundant arrays of

independent disks (RAID) and create a utility partition. DSA also has the ability to provide
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media image. As a result, tine is saved since

adm nistrators do not need to be physically present
at individual conputers to nonitor installation and
boot from physical nedia. However, currently energing
technol ogi es are inposing new chal |l enges to achi eving
a 5 uniform unattended process for installing

het er ogeneous operating systens such as . Linux,

optimNRUDEMNR{VeRtBat sapsbrivinslaflaedd o \WiffeleiSopelAing&YtBRks $rom a single
the Wndows Vista operating system uses a proprietary

. £ r . : .
medid {flge; A0 a:BUIC e SRER kot 0cHs (AR bE pically
operati.ng.system The W ndows Vi sta oper.ati syst e
presei} i i PRI P %G TERIROn AL Froat Bipieal media
file-based disk image format that, stores the 10 main
- c dlayesven curretly gerging teghnplggies aredmnosing Geyrcdadenges ky aphieving a
During installation, the inage file is deconpressed
uniformmdingtigrided pravessifor mstablingtetdragapeousymrating systomp ssachstldnux,
prior versions of Wndows, which were installed file
NoveDWekware, dnd MitrosoftrWindee/sp FO£ &&snpl& B WindBvseVitd epegiting system
is when different installation procedures are

uses & FOPHIEES Bodt CORAiRfiSn DAATBETS BRRAHVhiIA tp%&&'ﬁa@ﬂofl‘he

system “such as I'n a dual -boot” configuration. These

. e t.limied to DS ner 15,vendar
windfUEGhEAERSE 5 0k ok BB LR A A R sy
: : . ; h
also G b e SR SReg mat at sores e
. accordance with the present invention, a system and )
main gempinisf dhesenesiiag sygemein eompressedripim.nDusing snstadlation, the image
one or nore of a plurality of heterogeneous operating
file issigedropmessed aad c@fiedmedhole torthedargetdystemedsi apposedrtdipriog versions of
system In selected enbodi nents of the invention, a
Windewswtiicipweteriastallddofile ®y fBe i droiferBiiNe {r6&¥s3. E¥en more challenging is
i npl enmented, conprising a host preinstallation

when @i¥¥dreRNARMatichBFccAltes AeGeQliredRb foal3hdr¥ han one operating system on a
preinstallation environments (NPEs). The HPE

.systexﬁ%sf&gfr}] ?L lry a 819&%?)@2&?1{)‘1?11:%@{}%? Jf‘h‘psg %Lﬁfe{qgeg_(agg ﬂgir 1&’\‘/\‘%?% to DSA. Other

ory nodu nm ni ng

e GO PR TS 0% 8ot el AL 8o SUEREL 1o o

utility, disk format utilities, hardware drivers and
heterqganeqyis OPEIgHAE SYFER | ng -

SUMMARY OF THE INVENTION

In accordance with the present invention, a system and method is disclosed for the
uniform installation of one or more of a plurality of heterogeneous operating systems on a
predetermined information handling system. In selected embodiments of the invention, a
common preinstallation environment (CPE) is implemented, comprising a host preinstallation
environment (HPE) and one or more native preinstallation environments (NPEs). The HPE

typically comprises a common bootable kernel, inventory modules for determining the
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system configuration utilities. The native
preinstallation environnment (NPE) conprises a

predet ermi ned operating system and ot her content.
During the operating systeminstallation 5 process,
both the HPE and NPE can be executed from physica
medi a or through network delivery. As a result, the
CPE can provide a uniforminstallation process for a

hardwakelécthpdnén@fcompeibing AGSBEOHStea @ rédindant &l @ ndepétteatdisks
but not limted to, Netware, W ndows, and Linux

RATORES PSSl A 90 SRR, i

svneohGEAATID SREMLE BRSNS s

redeterm ned operating systemrequires ) .
prede{éﬁ!mr@ﬁ@ﬁ@rafmg) pysm apd agber canfent Dipipe the qpstating glistera dnstallation
for ~installation, an HPE conprising a conmon,
processo bothithe HRErand INRjcray bt exs cuted fromaiilysicalpaedia onthroughstetwork
image that is installed on the target system
delivedy.nAk wirsslt, theeCHIPEanCrevitle s vaifeep iyalatién pfdédsifot Hplurality of
where it inplenments the NPE and then generates a

“heterd@hé&us |o§e1q{_?_1r§]% E%spainﬁgsu‘éﬂ &8s, At A¥AIRitdProdNENEES WikBoWEand Linux

supports. ardwar e conponents conprising the

_ variarﬁéag&ﬁtasﬁéﬁhgﬂn%rﬁsghen i nventoried by the HPE the
resu ]

ts are conpared to the netafile. If the NPE has

. access to all ivers.required to hoot .the targe .
© SYLER Ambydient o igeRisy e ‘Watmﬂeﬂalb‘é?g%yﬁ?“h‘gttf‘%' an installed
installation of the chosen operating system If the )
operafES Xstsem bess tonthe £PEcwhish detgrmines whether iastallationafagpredetermined
then the HPE injects the mssing drivers into the
operabpesystanmpgeires mmlemagatiapofend R HanNPE senolNRiquirkd fan
enbodi ment of the invention, required drivers are
instalyiorrandPE yorhprising & domshondiesgdbd kétflelapetlérates a bdatable operating
bl ock for the NPE. The data bl ock has a begi nning and

systerg MelhtOthaSis GAadIE Ondhd QWP Systdie ObiferwRe he BIPE QEdI& ¥ deployment

its without requiring know edge of the underlying

partitiro. ,l \tglﬁeé% a&&'ﬁlerﬁéﬁt A ? Wan%qgggéé}ﬁﬂatéesog ragaﬁleidd%%ﬁi}\}é?fg’hardware

S un e toinjec require

. the e injected into the NPE operat.ing systeminage
drivers e NP Gupriefng P baab RO AaRERTS CAPHBL Lhe At aAsIeatare then
) rovided by the NPE vendor. The resulting operating
inveniopied bintheHEE thesrepyltsrare comapaged trthp gnetafide. NibthgNPE has access to all

target system
drivers required to boot the target system then it boots to the NPE, which begins native

installation of the chosen operating system. If the NPE does not have access to all required
drivers, then the HPE injects the missing drivers into the operating system image generated by
the NPE. In an embodiment of the invention, required drivers are dynamically injected by
generating a driver data block for the NPE. The data b]ock has a beginning and ending
sigﬁature allowing the HPE to inject binary bits without requiring knowledge of the underlying
file system. In another embodiment of the invention, if the HPE is unable to inject the required

drivers, they are injected into the NPE operating system image off-line, using a native driver
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In sel ected enbodi nents of the invention, a stage
handler is inplenented to transition control of the
installation of a predeterm ned operating systemfrom
the HPE to a 5 predetermned NPE. In these

enbodi nents, an al gorithm conprising the stage handl er
is inplenented to determ ne at what stage control of
the installation of a predeternined operating system

injectioRQhddhl®prolidea by itheNBE vehd@dh tTihe réddktidgQprraoing d¢steminagslis then
NPE. For exanple, if the algorithmdeterm nes that

_ instalﬁ:ﬁ% 'ifé\li’gohirlﬁ@{a?gétg dohect predeterm ned conputer
ar dvar e |n¥

rrvers 0 the operating systeminage

PSR i Rl o RENBR Y e Rnglef BarisrRenf (fgmsiton

i.nvention, additional processes can be executed

' contraljof gheringaliation,of agredetssminedippsrating sysiera droap theiRE 12 on

conpliance, replication and error recovery. Those of
predetskminied NPE. hla these enibloHimentis as algedthnh gompmsipg thestage handler is
enbodi nents and variations of the invention are
impleprRatidd deteinniak dohvhg skige comtioll of fihe idstallationtufagprefesetmimeitbperating
her ei nabove, which are by no neans all inclusive. 15

systerBRhéitd BERERNiFTcaNdat thEHFPIPRAY D REStethRie® NESL Hor example, if the

i nvention may be better understood, and its nunerous

algoriﬁﬁ% gét%%%nrﬁ,‘f @éy{hg i‘[lﬁ{]lq un?ﬂ%?)@}rnitg:g ?rgﬁ?@ﬁaﬁ?@ g&ggﬁte} Rardware drivers

he"ar

. acconpanyi ng .draw ngs. The u f.the sa ef erence .
into U3 SRR Ay DGR BT B U NPI0 hencconbl Ghib ustagfaion i
~like or simlar elenent. 20 Figure 1 is a generalized

relinguishedstorthe NEE. dn ap gmbadisrant of be irveatien. mgddiipaalampgessas can be
can be used to inplement the present invention;

execufddgwitlen 2achhtoansitenbl phake, dichgasanontgurabomoempliance, replication and
preinstallation environment (CPE) as inplenmented in

error fecowrglaMhesewfiskillan tkdrodiliremieraind that mimsesuich embodiments and
Figure 3 shows a flowhart of a CPE as inplenented in

variat@ms OF HRNAFNoh RreAsbssiBED R IUIRIY b fnot Hlﬁitéd‘tr?ﬁﬂ{)ie‘lféscrﬂféﬁi
0s

Figures 4a-b show the transition froma

hereiib&¢d) WHKH &k b9 Bo Hbaht A fRitsivePE) to a

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention may be better understood, and its numerous objects, features and
advantages made apparent to those skilled in the art by referencing the accompanying
drawings. The use of the same reference number throughout the several figures designates a
like or similar element.

Figure 1 is a generalized illustration of an information handling system that can be used
to implement the present invention;

Figure 2 shows a block diagram of common preinstallation environment (CPE) as

implemented in accordance with an embodiment of the invention;

-5-
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native preinstallation environnment (NPE) within a CPE
as inplenented in accordance with an 5 enbodi nent of
the invention. DETAI LED DESCRI PTI ON A system and
method is disclosed for the uniforminstallation of
one or nore of a plurality of heterogeneous operating
systens (operating systens) on a predeterm ned

i nformati on handling system In selected enbodi nents

ofridu€3 sheN fleWchadt SIUPP ad finple@efitell d hctbidafice with an
environment (CPE) is inplenmented, conprising a host

.Péftﬂlelirﬂ}ehﬂgrll,aﬁﬁ-\’i ronnment (HPE) and one or nore

ive preinstal’lation environnments (NPEs). |f an NPE

is. not required for..installation, HPE canpri si
c E1es gy honb i uaBpirion gt fogt BingBlighon effidhiment (HPE) o a
. operating systeminage that .is installed on the target .

natlvesgfgmétﬁilatmréwg@@tt(%@mwhm E8Eeas mplegpnisdip ggcordance with an

partition where it inplements the NPE, and it then :
embodjereat of the irventomf i | € 15 descri bing the hardware

drivers the NPE supports. The hardware conponents

conprising the target systemare then inventoried by
DETANCEDRIESORIPERONt s are conpared to the nmetafile. |f

the NPE has access to all drivers required to boot

the target, systemthen it. boots. to the NPE, i ch _

Ao mETPaRd EBPAL GFisker or BF Ui S GUR G e A grore of

system O herwi se, the HPE injects the mssin .
plurality jof beterogamepus Rperaties sistonis (eperaing systegs) g ﬁ@mi%@ymwd

the NPE and the resulting 20 operating systeminmage is
inforrhdtion handlirgd dysttnonintshlected egbbdmyentsoofithe invemténREomammot

inject drivers into the NPE, then a stage handler is
preindtATRkB AN RSt (EPEY S ithplemefiet 2ddndiris@iy L1853t pRinstlatibie

NPE which conpletes a native installation. As a

i3t 5 TP e b, e, trno

.sueh,.as, . . 0]
not e RHERE T U Pt A B, RERIH Gl gengates o
or pur.poses of this disclosure, an informatjqn .

bootaﬁlgmﬁliaﬂgg SYare et Bt FstALIed ) the et SIS o Epist the HPE

aggregate of instrunentalities operable to conpute,
creates [aglgployenipasiéeswhere trigipdements the Nk, and jtehen gapgrates a metafile

originate, switch, store, display, manifest, detect,
describapathel handevareodtivees the NPE supports. The hardware components comprising the

embodfi
na

target system are then inventoried by the HPE the results are compared to the metafile. If the
NPE has access to all drivers required to boot the target system then it boots to the NPE, which
begins native installation of the chosen operating system. Otherwise, the HPE injects the
missing drivers into the operating system image generated by the NPE and the resulting
operating system image is then installed on the target system. If the HPE cannot inject drivers
into the NPE, then a stage handler is implemented to relinquish installation control to the NPE

which completes a native installation. As a result, the CPE provides a uniform installation
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handl e, or utilize any formof information,
intelligence, or data for business, scientific,
control, or other purposes. For exanple, an

i nformati on handling system nmay be a persona

conmputer, a network storage device, or any other

sui tabl e device and nmay vary in size, shape,
performance, functionality, and price. The information

proce}¥0flh bliGalfty SF BéferdBY¥ndol§ bpsiatinAfdRms shéh A% baSSot R0, Netware,
(RAM, one or nore processing resources such as a

i LAl S j har d ft
Wind g L ERR At A bl S0 0o “nonvorat e

. _Additional ts.of the informti
 RERBPageeE LI e R PR DAL T SRR P any

) one or nore network ports for comuunicating wth

instrumentalityQr agerpgale o1 instrymentalities, eperahles to Gompte, glagsibl PEAsess
(1/0 devices, such as a keyboard, a nouse, and a :

transmviit,dreceid, sgitiene, ofigi@ateSswitdhg stoee, displalyamehifesy detest, egnondyyeproduce,
al so include one or nore buses operable to transmt

hand1€,@Fitiliz€ @ty fORE of eifv@ediontelRgdnoelSor ldataddPbeiness, scientific, control,
conmponents. Figure 1 is a generalized illustration of

o ouSE i TR ARIAL G mAR B 0 08 il o

i nventiaon, The infaornati. handl i n system i.ncl udes a
a netwk S0ragg eyisS, or ay B spitable Jeice i bt vary Th st

i nput / out put_ (1/ 0 devi.ces 104, sych as a displ
perforaia%egp%%ﬁt ,nalgg szceaﬁ‘ge infoppat dlif etempmay nglide random

hard drive or disk storage 106, storage interface )
access| wgmopeRa¥Y, queor MTe prosesstiy resquaces sheteasta ¢antral processing unit

128, and systemnenory 112, all interconnected via
(CPUpochardware roe séifnsars cidtfol 1&gist ROMyandioy othi2typevoffrronselatile memory.

host preinstallation environment 118 which further
AdditRRaPEonfsnemp of tielin@raxidreandfifg sybfdn bl §Rdludeysiteemore disk

har dware i nventory application 120. Host

drive? bR BSthatd REVAR RRY F6rAMRRinidetRg with dxiterfhll de9lc88hs well as various
enbodi ments of the invention, accesses operating

. i page , tj nat i

input BYEOG(Fh de JREAE Such™S 2 keOBGIA 4 A2 SUPIVARS iBlav. The

) drivers 126 through storage i nterface 108 rin ;

informpaia ey StsM MAY alst et Roe 6 Bioss s pereihed Brnserit
hard drive 106 of the information handling system 100.

commugicgdprschebveenho yanansthardyfare pempeneatsent i on, HPE 118

installs heterogeneous operating systens on target
i Frigurerhis @gereeahized fibpstration of an information handling system 100 that can be

used to implement the system and method of the present invention. The information handling
system includes a processor (e.g., central processor unit or “CPU”) 102, input/output (I/O)
devices 104, such as a display, a keyboard, a mouse, and associated controllers, a hard drive or
disk storage 106, storage interface 108, network port 110 operable to connect to a network 128,
and system memory 112, all interconnected via one or more buses 114. System memory 112
comprises host preinstallation environment 118 which further comprises operating system 116

and target system hardware inventory application 120. Host preinstallation environment 118,

-7-
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systens 130 over network 128. In other enbodi nents of
the invention, HPE 118 installs heterogeneous
operating systeminages 122 on target information
hanl di ng systens 130 over network 128 in conjunction
with operating system NPEs 124. Figure 2 shows a bl ock
di agram of common preinstallation environnent (CPE)
200 as 10 inplenented in accordance with an

in diffeFERP e BEdineftfs Jf iR inPMRIdch] &Resskdo éﬁat%lzgegyb@ﬂi (O8)imaB&si22,
0Z co

preinstallation environnment (HPE) 2 nprises a

opersfig et Yoyl ORISR Sl RELHH A P 1K HRA HARKACLivers 126
ardware ¢ ts_ comprisin target system In

througliRorap i | ApAusae RGeSt BiaE s AR AR sy s on the
i ndependent. di sks (RAID) configuration utility, disk

hard driye 186 ofithe| informatiombandling systrm ¢ 89.s Imsetected emhodpaents afhe
operating systemconfiguration utilities. During the

inventique HRE hif inytatleheterogérebohnopayatingrysteeson tadget iREMAGEN hanlding
can be executed from physi cal nedia 204 or through

systeri€1 3006 Ver detworie 138, BQfiher BRtbolihdntSothe inveh@dd, RPN § installs
envi ronment (NPE) 208 conprises a predetern ned

bRt 15£5n R0 SormitY tems 130
heter R fftatin e, et 1 2 bn SRS SHormalan ety tems 130 over
r ss from.physi cal dia 21 rough network
netwll 27 Breonb BB TR SPrrobRE 4 Mo g8 20 syet em ¢ he
HPE 20 erforms RAID copfigurati on operations 204
B aﬁws # block drasam ?ﬂf@n%e?n Resinstaiation environmegh () 200 as
_ of operating systemfiles and other content from NPE
implep@ated én agcerfaneewithad eabodiawnt pbidbg invengpmalnathismbediment, host
bel ow. As a result, the CPE can provide a uniform
preinstallatiah Emtitamment FERISI2 R aonprigésa plurdliyy of cdngionenty éncdadisg a
operating systenms such as, but not limted to,

commyatboB1ableddkenel WA B estoR2ModiRedfda idetetiining?Be hardWareStHeponents
Li nux 224. -8 Figure 3 shows a flowhart of a common

o | afi s it !
compH§1ﬁ%?§%’g%t sgliban Iﬁgadxﬁgﬁ‘dgF@HPﬁ%fZQt%ﬁlgh% LB G Jlirﬂay of

acc e"wthan e ment o I nvent i on.

. t i I ion: of a. p " '

indep 48Rt AP PSP ch Bl ity PEE EhERTARES HEHAK B and
to a host. preinstallation environnent, (HPE).in step .

patchéjpatd RPreineRytiEn SRDBURIhLEIE CHETE PR Hine 3o nstalation
HPE conprises an information handILng system further

procegsofhgrl-ilg\,})a@Z eanchaaxseuted Fomatiysicrlapedip 204 or through network delivery

206. The native preinstallation environment (NPE) 208 comprises a predetermined operating
system and other content, which can be executed during the operating system installation
process from physical media 210 or through network delivery 212. When invoked by a target
system, the HPE 202 performs RAID configuration operations 204, followed by the formatting
of hard drives and copying of operating system files and other content from NPE 208 as
required and as described in greater detail below. As a result, the CPE can provide a uniform
installation process for a plurality of heterogeneous operating systems such as, but not limited

to, Netware 218, Windows 220, RedHat Linux 222, and Suse Linux 224.

-8-
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operable to prepare a bootable operating systemwth
drivers and patches for installation on a target
system The operating systemto be installed on the
target systemis determned in step 306, and it is
then determ ned in step 308 whether installation of
the operating systemw |l require a native
preinstallation environment (NPE). Those of skill in

t F%u?é 8 sNéwWd a RewEiRiH bf DdondrBoNpieinstalRtioR BfdtdnaienO3 0y
NPE, such as W NPE produced by Mcrosoft, which allows

impleﬂleﬁt\éﬁ 13 g&co‘&n?@%th%'eﬁ'fbo&ﬂnr%ﬁ gf fﬁelil?\génﬁg?.ofn ﬁﬂ) 302 installation of a
operating system I n one enbodl nent o he 1 nventi on,
a target system ac ses an NPE from attached
predeiZryified Sperating SyI<y (UIDS Besl Qi est SRMPRERich boggcto a host
. (CD),, hard disk, or a flash nenory device. |n anaother,
prem&g?ﬁr’@aan pyironment (HBE)jarstep30de ip seleerhembediments 9bthe ipyengion, an
networ k connection to 15 access an NPE i npl enented on
HPE compeisos an seretnon hhndlingisystehnt firthieneepnising 2 por8Hi®ns brwtable kernel
the operating system chosen for installation on the

operabla i@ iepait S KB MRESpeRingl s§ St with B Ve hid pAchddYorbiRstallation on a
NPE, then the HPE inventories the target systens

target 334EMATRie gﬁgﬂaﬁﬂg Hstenh B 5 BRtaldPord the tABEEHHeREis W@ﬂeﬁjﬂilnﬁcé in step

har dwar e Ivers are required for the“chdsen opera

306, 3§ Men Bkl e oo S AR ER o Ghe BPFRERE SR vt
. .312. .20 T [ ' ' i -
requirt RSBV BHSTGRUBHEn FRAGBINeg,R T 1HOS RyKaLI heAA Vg bg familiar

. conpleted, operating systeminstallation ends in step
with the opergtion qf andN %tselﬁhwmé’dN PR psedysed b Migepsoft riehich allows a system
operating systemchosen for installation on the
to bodt arigeto isstsli@ionred gniopeatingisysednh.at i on by an NPE, then
the HPE creates a deploynent partition in step 316.

Onh¢ énccérbd dittentoo MheEiaetion, 5 eagdiRiston tlbceases\GhNAEE fi5m attached
i npl enented in the -9 deploynent partition by the HPE

physi¢al mRdeP sithSs ANl Wik, FBhSct iRk g@Dj,%FJ‘ﬁgk,Q{r alttash nehfry device.
the predeterm ned NPE 1 n step 320, describing the
In anol?ﬁerr% ro‘taiin(Iiernlt Vtﬁée ?ﬁréett sgsgéxg %ﬁtté)lrrlvqglém%)ﬁ%ooqso trotasneftvgcr)rk c%%ﬁ%céion to

opéerating Sy’s g2 en | nventories

har rre conponents conprising..t.he target.syst i n
acceS%%Tgiggzﬁlp n RSB IS fgeqBechist S5 08 that the

corresponding to the 5 predeterm ned NPE in step 324.
operaing systenschpser foriipssallatian ep &y tarest system dogs not eequire insfallation by an

NPE has
NPE, then the HPE inventories the target system’s hardware components in step 310 to

determine which hardware drivers are required for the chosen operating system. The HPE then
creates an image of the chosen operating system and injects the required drivers in step 312.
The resulting operating system image is installed on the target system in step 314, and once
completed, operating system installation ends in step 342.

If it is determined in step 308 that the operating system chosen for installation on the
target system requires installation by an NPE, then the HPE creates a deployment partition in

step 316. Once created, a predetermined NPE such as WINPE is implemented in the

9.
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access to all drivers required to boot the target
system then the target system boots to the
predeterm ned NPE in step 332 and begi ns native
installation of the chosen operating system In one
enbodi nent of the invention, required drivers are
injected into the NPE operating systemimage
off-line, using a native driver injection nodule

deplop:h@:w I paeetidaybyt the HFERn\sepdaR. Aldrividtendieiivlid fettie® pEbuiltifodthe
systeminege is then installed by the NPE on the

predefe%ﬂlga I\@Esitnes% 3h03 H@s@nﬂ%é(?he RAdw Ccﬁlvegqp}egé&ﬁvelly fsu?lzorts for

operati ng sys eminsta t1on ens In step

ned in ste 6 t.hat the term
each QrRlin sy okt o LASPPE thon inoinipi B¢ PGt cmpans%tafompnsmg
the target system_ then it is determned_n step
the taggebsysiem inpterpi2 andsempayes dhe repdltsitadhs pe@f 9%&0@%&0 the
the predeterm ned operating systeminmage contained in
predetehrmingd NWBEN stdp 324. il§it dedaterminestinisteps}26haabe piedetemhised NPE has
HPE is able to inject the required drivers into the
accesOpedlbdrivegs Ry sit@htol bybghe tapétalystent, then tiketafeesigtent boste b the
NPE, then they are injected in step 330. 1In an

predef‘emﬁféﬂ N inQkept 392 dnQ\HR ik Altive iBStHIIAtRA JHithe/&olSerPbferating system.
dynam cally injected by generating a driver data

In onep érgﬁ&infngﬁt c};‘]tg.ﬁ HBEMHLQ %qﬁ%&@?ﬁb&%&qfﬁ%céd ?rﬁg o@@r%mg

ng si ure a ect

) out requiring know edge of the underl
systerp i“F’%ges?fg'l(iL D6 usigcR P QPP B! erP§°‘§9‘§f@hﬁ¥‘F Nbfvendor.

is then installed by the NPEonthet et systemin

The r@pgggm@ratlng ASYsterm e@ag@ﬁﬁhe@tlgaa N{% @ry darget system in step
installation ends in step 342. If |t is determned in

340, atlepc8asnplatt, epfeeatidgBystemuinsilation@ndninstdp 342e r equi r ed
drivers into the operating systeminage contained in
t [Rit py deteingiiod in etkpNRE that iepredieerndngd WPE ddes mahavasieeess to all
kept in their predetermned |ocation in step 334 and

drivers h«%\ﬁt@ﬂ 8 boctXRd @FBerkysten? ARdn f B dei@middd iRSRESHE r\ﬁHeﬂﬁg the HPE
NPE in step 336. Once the target system boots to

can iff&cE Biielr dl}e'a ivekhn ottng eh'a ned's érg't?n . 91‘1 cgnﬂahl%d in the
"8 iegl g Hf %8

m ne Ioca rrver

e B A R L B S S o

of the invention, the required drlvers are stared an
operatipg systar g optineddr the predstermined NPE. Jhen,thay ate injscted in step 330.

conpact disk (CD), hard disk, or a flash nmenory )
In an dmbodiment of the otvientions nspitedrdrivers atealynenpidatlg dnjected by generating a

driver data block for the NPE. The data block has a beginning and ending signature allowing
the HPE to inject binary bits without requiring knowledge of the underlying file system. The
resulting operating system image is then installed by the NPE on the target system in step 340,
and once completed, operating system installation ends in step 342.

If it is determined in step 328 that the HPE is unable to inject the required drivers into
the operating system image contained in fhe predetermined NPE, then the required drivers are

kept in their predetermined location in step 334 and the target system will boot to the
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drivers are stored on a renote system and are accessed
by the NPE through a network connection. The
resulting operating systeminmage is then installed by
the NPE on the target systemin step 340, and once
conpl eted, operating systeminstallation ends in step
342. It will be apparent to those of skill in the art
that the invention provides the ability to dynam cally

predettBningll BIPE iflstepe3s. @nck fiRytatiesysesi! bb @6l toMhe Ipeedalesined NPE, the
providing the ability to swtch to a native operating

NPE sItﬁgH%@éhLl?ﬁ itQPra Ethﬁmed pRaf&Cfor Atives W tdhlg fbund, injects them

Ivers belng aval Igures 4a-b s

ost reln tallati.on enui,r onnent .

from ‘ﬁ*ﬁ%@fﬂ g iy 3 RE plrefied SR AR DrePie 6 O pspodiment of
Wi thin a commpn preinstal I ation _envirgnnent (CPE) as

the inyepsionibp reayired devers apsastered wn pHachsd ehydenl msdia. sachyasea floppy disk,
i nvention. Figure 4a shows a 15 flowchart of the

compaat diski(CDyrhard disk cor aHikSh taenzory MPFcev Inndnother e@Bodisment, the required
i npl emrented in an enbodi nent of the invention. In

drivers afistét8d oh Asérbleaystom a0l afe sucesied by e NPE apoig a Agwork
system (OS) is begun on a target conputer, which

conne@ﬁ’&{ STHeredltihE gpérﬁhr%t s%*@teﬂ%agl: s $6h BfstRdd bGIRONPERARe target

of the invention, E conprises an i nfof mati on

systergﬂpglgg?ﬂ),%}ég hg ng;r Eﬁ? P elca?gg gsﬁé{ﬁgns?alga g{mﬁﬁls in step 342. It will
be apeicBnitovnal SULIHEF ] (2 SRR YigrsiRr abiliph o fbdfically

target systemis determined in step 406, and it is
inj eCtldﬁ§¢fS aethey sravequired whidpalagproyidingthe aibﬂgr i svitshga agmtive
the operating systemw |l require an NPE. If it is
operatiieg systemiedtailaticat mpdelidtbsérat of hmuope davérs heiny avaimble.
chosen for installation on the target system dges not
I Gigiiréseta-tstoa thatitaasitiby fram dNifst picivesaliatish ahvifdnnwat (HPE) to a
the operating system -11 continues with an HPE in

nativeSpréRstailtition! dnvirbnhent{RPE) Withafa b(ﬁm%bﬁ Iﬁré}ﬁ)ﬁallalﬁaﬁ eﬁ‘ﬂ?onment (CPE)

operating system chosen for installation on th

as 1mél?l'hgr?t£:d gﬁmaﬁc?e%itﬁ eﬁlg&glﬁlghﬁ)‘f tg? gg)éﬂq% tl\igiEuretﬂ%ﬂo»@s a

o BSOS BB L GO o 2o system ram,,
Lndegendent disks (RAID) is to be inplenented on 5 the
embodigegbef thy inveptiors r@@@qpé}(ﬁ}, ipgallatignof @@fﬁqegeurmgteﬁmeratmg system

operations are perfornmed by the HPE in
(OS) is begun on a target computer, which boots to an HPE in step 404. In selected

embodiments of the invention, an HPE comprises an information handling system, further
comprising a common, bootable kernel operable to generate a bootable operating system image
for installation on a target system. The operating system to be installed on the target system is
determined in step 406, and it is then determined in step 408 whether installation of the
operating system will require an NPE.

If it is determined in step 408 that the operating system chosen for installation on the

target system does not require installation by an NPE, then installation of the operating system
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step 414. In step 416, the HPE prepares a dynamc

depl oynent partition and transfers required hardware
drivers to be used by the NPE during operating system
installation. In an enbodi nent of the invention, this
depl oynent partition is renoved once installation of
the operating systemis conplete. In another

enbodi ment, the deploynment partition and its 10

contirltig$ AVBa8 HIFE iStetOITt GRitSs d@smiifed B stdp 408 tBattB€ opetatinPesystem
NPE. In step 418, the NPEis inplenented to instal

choseFrn Z(Sr L}fig gﬁﬁn%ﬂﬁn‘?{a&%@ &th $40uRes irﬁﬁil gﬁ{ggﬁ%aﬁb@ CtHen 9@&%

operatin stem iles an ers have bee

capi to the tar 0 stem ne

handl?rﬂgfm?lsm,sﬂg?ﬁ T 85 954 B R op 37 yore b TV from the

be detached and_ installation of the operating syste

HPE tg,fhq NBENPR rsohindantiamay of aeepsndens disks (RRTDY s to Be Shelsmented on
tabl e depicting the transition froman HPE to an NPE

the target $jistenn pEREtermmed A lEhennfiguration aperatibusdirerperfornfedttyghe HPE in
invention. In this enbodinent, the table conprises

step 4¢9] Inatep dipRitied HPB pidparsiatdyaamic ddpig@send pattition ag®transfers required
descriptions 424 and staging options 426, further

hardw%%mwe?é R¥%betusE® Eé&lggqglt)% ggﬂ%%ﬁéi‘gtlrfg Jy8leRARRalttidnd 1430

In this table, . conprises the execution
embo? epl{ gfjtgl(% gﬁ\{ﬂ&n)ﬁ(gtg tlﬁAldQ%}E;grﬁéﬁtg) f{ d)n 1% ei%)&re ! %lggﬁl’rsiéiml&pof the
operathe SYﬁiﬁHgS&éﬁ{p&;ﬁe vanglicr PRPRSIETE 08 o RIRgt B gaq i

files, and the optional renoval of driver nedia_once
hardwarg dréser £pmtents Femain berehituso piecy, the NPEo fInvstepc 8 iR NRH ice

in the debug build and in the release build on return
implepiented teinstall thockdisen operatopgesyateimon g sargen systagre k86 required

conprises the copying of the operating system and
operatiiid@fstepofileg ahd Uaivérh Ravesegr icopiyd tethe tapétaystami Gllibriﬁ‘lfg system

driver -12 media can be optionally renoved, which

_ medid tﬁKﬁ§ pﬂi{s@é‘aﬂy%ﬁw@a 16 R tA@BUG sieH] ¢k Holetd2Réd AdUEnSBIIARRSS the

n anh enbodi nent of the invention a stage

°perag{li%§ﬁrren egl%lto gélﬁmug%)fﬁpsqips%ﬂ)g the stage handler is

Ine tran I on st ages and execute

S e@)ﬁdet b gﬂor\]a\?sda t%f)l%cdeeplcgng theu[ransmon from #xg ﬁi’br%o anRﬁP% within a CPE

as implemented in an embodiment of the invention. In this embodiment, the table comprises
columns depicting transitional stages 422, stage descriptions 424 and staging options 426,
further comprising a debug build 428 and a release build 430. In this table, RAID stage 432
comprises the execution of predetermined RAID configuration operations, which take place in
the debug build, but not the release build. Driver stage 434 comprises the creation of one or
more deployment partitions, the copying of driver files, and the optional removal of driver
media once driver files have been copied, all of which take place in the debug build and in the
release build on return of an error condition. operating system stage 436 comprises the

copying of the operating system and other content to the target system, after which the driver
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#define OEM STAGE | #define operating system STAGE 2
i nt stagi ng_handl er (Requestrequest) { stage |level =
request.get _stage_l ever(); 10 switch(stage_|evel):
case TAI D STAGE: retval = configure_raid(request);
return retval; case OEM STAGE: 15 retval =

configure raid(request); if (retval = = SUCCESS) {
retval = create_up(request); if (retval = = SUCCESS)

media can)be 2 tib @A r@moéd, athich takesGRS®R QpidEakd dkﬂ)ug)bﬁtlﬁ But not the release
STAGE: retval = configure_raid(request); 1If (retval =

build. Inq@tﬂ%ﬁmmént@éwa?lop gfsrt tp?eégr&ggg gl‘égﬁfghe corh nsmg the stage
handl?rels s;gﬁlemeptﬁg 6‘% ge fa\'Pél)tl(S’é Sgagf%ﬂdo eXeCute prede en%Qed processes such

as:

#define RAID _STAGE 0
#define OEM_STAGE 1
#define operating system STAGE 2
int staging handler(Requestrequest) {
stage level = request.get stage lever();
switch(stage level):
case TAID STAGE:
retval = configure raid(request);
return retval;
- case OEM_STAGE:
retval = configure raid(request);
if (retval = = SUCCESS) {
retval = create_up(request);
if (retval = = SUCCESS) {
}
return retval;
}
case operating system_ STAGE:
retval = configure raid(request);
if (retval = = SUCCESS) {
retval = create_up(request);
if (retval = = SUCCESS) {
retval — create_dp(request);
if (retval = = SUCCESS) {
set no_reboot_flag();
retval = invoke native_os_setup();
}
return retval;
case default;
retval = full os_install(request);
return retval;

In an embodiment of the invention, additional processes can be executed within each

transitional stage, such as configuration compliance, replication and error recovery.

-13-



10

} return retval; case default; retval = ful
_os_install(request); 35 return retval; } 1In an
enbodi ment of the invention, additional processes can
be executed within each transitional stage, such as
configuration conpliance, replication and error
recovery. -13 Those of skill in the art will recognize
that use of the invention automates the uniform

| Tabsd dfakilPih thé Al B r QOSSO it aResfahé Nestic Admates the uniform
especially when the hardware drivers required to

in_stalﬁﬁgl? éfé{lege n?%g'gﬂ%{ﬁs%r{x‘tg{% sﬁ'gte?%,g?sgfxﬁwlf%ﬁkﬁ SRRV e ??gers required

are r atlon process.

to cor%%l%)gﬂ.{u!f gﬁgillgt?cgg%g %F%?(Fu}%pytb ha{v&tag%l %gea I eé#tiﬂ/edoc{untnré%he installation
heterQ?enequs operating systens are being installed on _ .
processg rlb‘é’ll g]§e5w1§q-r§e anparent thab thas abikityeadithe myenfigRis especially beneficial
configurations. Skilled practitioners in the art wll
when hktsmgeremg wpemting systenesare bting insated dinrtergessyateds that have different
variations of the present invention are possible. In
hardwaedltdnifigaratieash of the referenced conponents in this
enbodi nent of the invention may be conprised of a

g{s#grﬁh:ptré/ctiﬁt)n&? HPAR GRS ﬁ&%c{%&eﬁmﬁﬂ&rt | 8erUnftddidiéhts and

n a distributed environment. Furthernore, other

..enmbadiments of the inventio ..expan th
variaip G IRt Ruf et AT PR R SR RN BH0RAE of Terrsnesd ggmponens
. ..the stemds inplenentation. -1 I 1S CLAIMED | S:
in thlsle.mheﬁ%'g@téﬁ@eomv HARIARERR ‘F‘Wg’risﬁé o Rl GEERmBTeS, cach
) plurality of information handli ngF syst ens, )
interagtgirgowitk thegpther in a distributed environment. Furthermore, other embodiments of the

invention may expand on the referenced embodiment to extend the scale and reach of the

system’s implementation.
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a plurality of heterogeneous operating systens; a
plurality of conputer hardware drivers; a host
preinstallation environment (HPE), conprising a comon
boot abl e kernel and predeterm ned operating system
(OS) installation nodul es, operable to prepare an
operating systeminmage for installation on a
predeterm ned information handling system a
plurality of native preinstallation environments
WHATNRECLAIMBPISSi ng a predeterm ned operating system
assocl ated operating systeminstallation nodules, and

hardware drivers, operahle . to natively instal] an.. X
oﬁer at 'Aq@/sg%@é FPMARGEalRe H‘fo’ﬁ?*’é’%;{’éPWﬁeﬁé‘cPthﬁLB’rQfd{‘foé??a“on
handl@%\'}?h&ﬂ&c&ﬁﬁ mg): and; a common preinstallation

fs B
ronnent “(CP conprising the HPE and one or. nore
ofa plurhlety pif hetmtageypeais obBtaEng systamadyl e t o automatical ly

boo .predeterm ned i nformati on handling system
vviatphgg]l‘tgtﬁgomﬁpﬁeﬁFargwgfeafﬁ'lvﬁfsl;on of an opgr a%/i ng
SM?nbﬁrﬁreiﬁﬂﬂﬂaﬂdf’i@ne%ﬂheﬁt"(ﬁPEﬁ’%oﬁﬁﬁisﬁ‘x‘@% @mm®Y Bodthblé REmel and

pluraliity of NPEs to unifor install one or nore
het er ogeadetsuninggd operating)sysjem €08) iosfatlationgnedidese ppérakld to prepare

nanal | 80 oBPeRBRL TR ARG A PeRbEP o prnacion

wher ei hagdlingQstemt € het er ogeneous operating systenms is
install ed by a CPE residing on physical nedia attached

t @ Plyality of gative preigsigHationenyireamenty (NBLsk egmprisingrs predetermined
system 2] Al ' - Qr, y S,

opor at PRg e ek, JSiRtaR by sy B i Bl R AR i

i nf or mhbidovarddrivtrs, pgeraplette nativel pinSiaH anepediting systera image on a

renote syste nnect ed b net wor k. .- 15
pr detemrﬂneg ?ntgrmatleon ha.l);dl?ng system, and;

a

a common preinstallation environment (CPE), comprising the HPE and one or more of
the plurality of NPEs, operable to:
automatically boot a predetermined information handling system without the
prior installation of an operating system, and,
implement the HPE and one or more of the plurality of NPEs to uniformly
install one or more heterogeneous operating systems on the predetermined
information handling system when the information handling system is

booted.

2. The system of claim 1, wherein one or more heterogeneous operating systems is
installed by a CPE residing on physical media attached to the target information handling

system.
3. The system of claim 1, wherein one or more heterogeneous operating systems is

installed on a target information handling system by a CPE residing on a remote system

connected by a network.
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4. The systemof claim1l, wherein the CPE is operable
to create a deploynent partition to inplenent a
predeterm ned NPE. 5. The system of claim1l, wherein
the CPE is operable to generate a driver netafile
conprising information relating to the conputer
hardware drivers supported by the predeterm ned NPE
6. The systemof claim5, wherein the CPE is operable
to inventory the hardware conponents conprising a

pr.edet er m ned [ n handl ar he

Pdcurt dn st bR hER TR CPRis pherapl up SiRaa faplosent
partit®fi9o HEpIemEhiEp x’é@&&r’&ﬁﬁedNPENPE requires additional .

drivers to |nstaII the predetermi ned operating system

7. The systemof claim1, wherein the HPE is operable
t ‘3 dy nal Gdibok of Blafif t1 wRERHFHE CPES dp&aBRYS §Endiate d\RHEr

drivers into an operating systeminmge generated by a
metafﬂc edmpesing nfdrniPien pelatmg toche temputst bartwaieahivers sapported by the
edet ned i nformation handling system 8. The
predefgy fjn(?\gétE claim7, wherein the HPE is operable to
generate a driver data block of binary bits,

R e yman e owhrtihes 1 R s T T L -

compBRERSLdrististpSd ﬁ@ﬂét%ﬂﬁed"in&‘&ﬂ%wﬁ BN g st 0%16}9‘8@ the‘}fesults to
the underlying file system 9. The system of claiml1

the prehiensly gemdteted:ﬂﬁvemmiaﬁlse@dadw whethi¢rghe U,B@rra@mleestaddmonal

d tr anstb rgro f the |nsﬁp¥Iation of a
rivers 1o [isfa R’ee PRy PPﬁjaté%tyé romthe HPE to a
pr edeterm ned NPE. 10. The system of claim9, wherein

e stage handl er. conprises orith operable.to.
Fer e sHreaF1agt dguheren fE HEASR appable R daparmenty fiect
predefé’hﬂﬂﬁﬁ%ﬁmpﬁéﬁl hRRRAL drR@rsned Abpesdt s9st6ﬂrlhfagé &ferated by a
transitioned from the HPE to a predetermne

predetermingd A Eaprdorrte its destalatipe an |amgedemn¢étln@ﬁnbtetmt@@dheg system
plurality of information handling systens,
conpri si ng:
8. The system of claim 7, wherein the HPE is operable to generate a driver data
block of binary bits, comprising a beginning and ending signature, such that it can be
dynamically injected by the HPE into the operating system image without requiring knowledge

of the underlying file system.

9. The system of claim 1, wherein the CPE comprises a stage handler operable to
transition control of the installation of a predetermined operating system from the HPE to a

. predetermined NPE.

10.  The syStem of claim 9, wherein the stage handler comprises an algorithm
operable to determine at what stage of the installation of a predetermined operating system

should control be transitioned from the HPE to a predetermined NPE.
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a plurality of heterogeneous operating systens; a
plurality of conputer hardware drivers; a host
preinstallation environment (HPE), conprising a comon
boot abl e kernel and predeterm ned operating system
(OS) installation nodul es, operable to prepare an
operating systeminmage for installation on a
predeterm ned information. handling system a
plurality of native preinstallation environnments’

(NPEs),, conpri.sing a predet.erm ned eratin Ste .

adloct & BATBE LGB REHIoRBAGM HEPGM HBMAIELO! Eigmation
hand]ﬁlgrg?y(gﬁg, ddaipiearge drivers, operable to natively

install an operating system image on a predetern ned

i afpburalityiod heteragghéavg opyratiegrsystamas; a conmon

preinstal l.ati on _epvi.ronnment (CPE), conprising the HPE
BRBMERLS o SrpPUeE R VS T 1y of NPES, oper abl e

t @ hostréifBthil&@nl enviiemherdt (HPEY &lotpiisiigt dotirBenBddtable kerel and
handl i ng system w t hout the fér_l.or installation of an

oper at prﬂgleéy@tr@ﬁwopaﬁar}g PY$isne (fah) instbatiquemegitleso aperable to prepare
nore o . . .

e’ or Py SRt il SRSl Sherd fliemation
pr edet damdlingdystemt or mati on handl i ng system when the :

Informatign handlj ng systemis booted. 12. The nmethod .
oft P&yralityof P?tIWF'é‘ﬁﬁg%”%t)n‘/ﬂé‘ SVIrRpmEnts 4NEE §lg eoTapiEng a predetermined

oper at | kSyol: : [ dli n
physi c gP &ﬁ‘gﬁé‘?%ﬁg’%’aa%%é’?%@?h eﬁil§ g? Sétgrtnqﬁn l([)a?%g?? (g%lég’ and
handl i ngmpstgshadwak3lrivétseoparathle tb ndtivelyainstall an optrating system

one or .nore het er,ogeneous .operating,systens i

st al MBS &PEAFGERRFh A RACD A AUE Y REs aBem by
CE%oﬁﬂﬁincbreiastﬁnatﬂ)nre@ﬁﬁbﬁnMF(CPEb, c‘éﬁﬂﬁi@ﬁfg%’@ HPEand one or more of
network. 14. The nethod of claim 11, whérein the CPE

i s opetheplurality off Bl opergllgtey nent
automatically boot a predetermined information handling system without the
prior installation of an operating system, and;
implement the HPE and 6ne or more of the plurality of NPEs to uniformly
install one or more heterogeneous operating systems on the predetermined
information handling system.when the information handling system is

booted.

12.  The method of claim 11, wherein one or more heterogeneous operating systems
is installed by a CPE residing on physical media attached to the target information handling

system.

13.  The method of claim 11, wherein one or more heterogeneous operating systems
is installed on a target information handling system by a CPE residing on a remote system

connected by a network.

14.  The method of claim 11, wherein the CPE is operable to create a deployment

partition to implement a predetermined NPE.
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partition to inplenent a predeterm ned NPE. -17 15.
The nmethod of claim 11, wherein the CPE is operable to
generate a driver netafile conprising information
relating to the conputer hardware drivers supported by
the predeterm ned NPE. :16. The nethod of clai m 15,
wherein the CPE is operable to inventory the hardware
conmponents conprising a predeterm ned informtion
handl i ng system conpare the results to the

OAS: hor b e GREe Rl (e whetrit e P 1 oppblss eppetald driver

metafil® §(§rﬁblllsnt1§‘ Pfonerioh SE1AINE® tRPESApItBOhaAIWAR Mrivars- su%[ﬁﬁted by the
hod of "claim 11, wherein the HPE is operable

pﬁﬂe@ynanﬂéﬁﬂly i nject predeterm ned conputer hardware
drivers into an operating systeminage generated by a
predeterm ned NPE prior to its installation on a
prléd et dheimetitbd offctaimalts, heteantieiGRE isyptmbie td 8t1veﬁtoey the hardware
od of. claim is o erabl e

compw&wrlgn&q Rrage t@mxae({ ‘SFWRS? E'Bl?%r]\léllg}?y Frlnscompare  the results to

the pr&@BR1Y gemated BRGNSl dHA RGN WhARGHHE NPE&H@}\hrets hdditional
it can be dynamcally |nJected by the HPE into the

drivers teinatallibe predeterminadigecrafingsysten: equi ri ng know edge  of
the underlying file system 19. The nethod of claim

11, wherein the CPE conprises a stage handl er operable
t 87. t r dihe imeithmd afwirimol 1, phercirethe iREals|operable tofdynamically inject

redet er m ned, operatn temfromthe HPE to a
predelSFmiRgH GPMPHEHNRBI A5V L0 A SRSTFLE YT mpeS edisared by o
predefeRBinst APE Hradtdb o isedIRtibS 68 a%?ed@{eﬁﬁ[deﬂ huforRaeintiingliA®system.

determ ne at what stage of t installation of a

predeterm ned operating system should control be
t 18Nsi tihe aRshdd FoIdiMe R Eefeth the MITIRIPEMALRAY MREate-alBiver data

block of binary bits, comprising a beginning and ending signature, such that it can be
dynamically injected by the HPE into the operating system image without requiring knowledge
of the underlying file system.

19.  The method of claim 1 1, wherein the CPE comprises a stage handler operable to
transition control of the installation of a predetermined operating system from the HPE to a

predetermined NPE.

20.  The method of claim 19, wherein the stage handler comprises an algorithm
operable to determine at what stage of the installation of a predetermined operating system

should control be transitioned from the HPE to a predetermined NPE.
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