A METHOD FOR HETEROGENEOUS SYSTEM CONFIGURATION 5
BACKGROUND OF THE INVENTION Field of the Invention The
present invention relates to the field of information handling systems,
more particularly to deploying information handling systems in a
multi-server 10 environment Description of the Related Art  As the value
and use of information continues to increase, individuals and businesses
seek additional ways to process and store information. One option
available to users is information handling systems. An information
handling system 15generally processes, compiles, stores, and/or
communicates information or data for business, personal, or other
purposes thereby allowing users to take advantage of the value of the
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requirements vary between different users or applications, information
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handling systems may also vary regarding what information is handled,
how the information is 20 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
copigyrefdmepraiie: Y88ENSRREIfic use such as financial transaction
processing, airline reservations, enterprise data storage, or global
256QMAIRIGalaNRs,IN addition, information handling systems may include
a variety of hardware and software components that may be configured to
process, store, and communicate information and may include one or

more comyjaytedesysienis (iRl s aniesYMame), datasioragasystems,
ango@sgvavfacﬁ N9, YIS, mf(@n%a%syan@fﬁ'aép 0. Gompyter systems

relates to deploying computer systems in a mult-System environment. A
10 m SRYESRRSHA deployment includes three phases, a 5 deployment planning

phase 110, a deployment operation phase 120 and a deployment
tr%ﬁﬁ@%?é&m%@é#gr example, Figure 1, labeled Prior Art). The
deployment

As the value and use of mformanon continues to increase, individuals and

businesses seek additional ways to process and store information. One option
available to users is information handling systems. An information handling system
generally processes, compiles, 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 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



planning phase 110 includes setting up an initial solution configuration
based on capabilities of hardware, as well as developing and integrating
automated delivery processes. The deployment operation phase 120
includes delivering a solution 10 configuration to each server. The
deployment transition phase 130 includes migrating existing solution
configurations to new platforms as old platforms reach end-of-life or next
generation systems become available as well as developing and
integrating new automated delivery processes. Known deployment
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source image should be created) and system particulars should be
learned prior to 20 deployment. Early binding requires that the
configuration of system devices be fully expressed during the planning
phase. Additionally, during the operation deployment phase early binding
may cause any variance between systems to break the automated
deployment process or corrupt the system configuration. Additionally,
during the transition deployment phase development of a new system
conf dﬁjratloi'n‘g\,ﬁel new 25 source |ma%e) is required when new systems
aré a oW FRE KNS ATHIS GG BRSSeE He eSSt skiiHFtEnts
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are trivially different, peripherals are identical, chipsets are trivially
differentl tarrksteriyeltopfiguratiosd akeofrividdlyidiffeienit. sThrendeployment
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5 hagnrqgrg I%gl@ the dfgloxxment proces W| h the auto % g eplo ment

L0 Oomo eous cate an aut mate
of im entatlo% équivalents category, Mated Proces8esBrY °

W&%I%P’béqagféh% ?@Eﬁ&’&é(é%n%’é%‘?a?ﬂ@ @G@téh&libweﬁ@épnwnh the
ammabeohﬂ:epfoyma rtebympiameptaiion egqhiialenis-gategerys
deyelopment isfegrired:for $?%§%§é%}%&%£@%ﬂk@&%%ﬁ éha%t%‘%ts%[ ated

y

prace S. Early b|nd§r$dr quires that the configurations be complete
detiie ST AITEE Sy BOETONEBSveen the systems. 5 The process
must be tested to make sure that the process accurately handles each
0 exceptioH*BUATE A dRKEHO AT FEpToyHTERt BiFase Al haeRtould
reqwnﬁgma@laamw bertoesated procesyibeccreatedreERectpsiikeassotiated

withntbenplanpingnhand, 9@@15%91@ IRAases i Muplicatgaduring a fransition.
All new sy stems c?a: gnc}/e tiogtrlwal y dlfferent from ch other 10The
capa

masltl(ﬁ)ﬁagfaep?g?/?ﬂtes TR eVl eGSR B vindeaiman
trefifefsritat opateptulibihshesrngutediomiarrsss qﬁé@?ﬁj@ﬂ@@%egow
15 systemsautinaatioa priakdepioysantofanpabiitytequivalons GateEkts.

SYBLESEAD YR xm&ﬁ; oRENRREHRIR. PRI IBDEIALS HlalLogation and

stora}gﬁcom ponents, but the capabilities of each system s?h uld be exactly

aliF8Y Ph ARk Afrmital ﬁé}egf%ﬁﬁﬁ'ﬁ?ﬁﬁdﬂg‘fBel@tgﬁ?éfféjn‘?%PlWﬁﬁné%anual
. deploy seirhofadegyabitity inidjei vedemtsooftagoion simsld fendatitipdeielapment

is 5@&1@&%@@&1\1@%&@5&)&9@%QEY@BQQE&&@QM@MQ&%@H@&QQS can
be m?nually aéjar f|t eachﬂsla/tt ecayse of late binding

con??nga ions ca ’criléfr hed dufing t HSEEERABAY pHHEs dﬁi’ﬁ?ﬁae fiy

traf¥srisdshiase %ﬁf@ﬂmm%céﬁdb@mamanwm@wmm@mms
withase @dgdsiadgial developmentaiNgve sy&&e&n Syﬁ@ﬂls?tg hecawpletahyed

d'fﬁ%ﬁ?mrm’g}_@&S&?U&%ﬂ&@%‘?%@% ghhays ;0 gﬁ"a‘& e

t|es ate binding can be used when eflnlng co ura fons for
eatHEyeRdisploymRRiRbrsHitctpRsIA Al e BT emieresipmbiting new
25 equivatentg catagorysdivére canspecanhighaddst associated with the
planning, operation, and transition phases of deployment. The high cost is

associat@tbwithrtheddsieymanan sl deployiseniohrack 25 dndivitsial
Sy%%s%mea@nqgi@{ﬁmﬁgnm% beacaaupied.for duinggagh phase of

the de ment process. The risk of error during every phase is high due
to B épﬁ r% h({g}g%zi]ibﬁj.u télvg 81v1ally different, and storage configurations are
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deployment of implementation equivalents category, automated processes and



SUMMARY OF THE INVENTION In accordance with the present
invention, a method for providing an automated -transformation of a
configuration of a solution across heterogeneous systems is set  forth.
The systems can vary by model, peripherals, peripheral slot location and
5storage components, but have substantially identical functional
capabilities. In one embodiment, the invention relates to a method for
provisioning systems within a solution which includes mapping a physical
|dent|f|er of a comcponent within a system to a logical identifier of the
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20 becompletely d1fferent from each other, provided they each have a baseline for
capabilities. Late binding can be used when defining configurations for each system.
However, with the manual deployment of capability equivalents category, there can
be a high cost associated with the planning, operation, and transition phases of
deployment. The high cost is associated with the human, manual deployment of each

25 individual system. System differences must be accounted for during each phase of the
deployment process. The risk of error during every phase is high due to the human

mteraction involved.
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implementation identifier of the component within the system. The
mapping conforms to a predetermined user identifiable naming
convention. In another embodiment, the invention relates to an apparatus
for configuring a plurality of systems within a solution which includes
means for mapping physical 5identifiers of components within a compare
system to respective logical identifiers of the components within the
compare system, means for comparing the logical identifiers of a base
sy§§% ggﬂ}%mlﬁﬁgmégl identifiers of the compare system

co ; ing the logical identifiers of the compare
system to interface identifiers when the logical identifiers of the compare

system I0gofighvation ﬂ&?z@&ﬁb%@%ﬁ! 1SRt o heRa%e SYSIEm
CQQ%% Jgrtxla(t)'n’ gpgcml zans for eatsce()erInlng how to map the logical
identiers of the tEmpara S) SlehioB AL Foyit A FRsThrRIS o1 e Hade
sy&ehn Wisersdes fogical ientfidrseoivlivalsarpdireaksistéeretondiguration

dosneignalapothedogicahidentifiers ofitinbase systam.senfiguration. The
mapping conforms to a predetermined user identifiable naming 15

conventigind BEINBRRINGPINGHRS AceMParaSVEienFnfiontion.1he

compare 90 &lgrrlrwﬁ% I}\%lvgeéher logical identifiers of.the fcomxgare Etywsltggy

% 1des map nﬁ aP sic fﬂen%ﬁer ofac one
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confififation BrRIBEDES CRIP IO THE DRAYVNGCSMHeeshesent
inVegitigndenéificbef Bettempnder stowd aapdeitsiamesonsobiestE.A0features

ang.agyAniRgesMmAdR aRRAreRLI.IpRE kileddn the ar by referencing
thedae\cc b{g{panymg drawings. The use of the same reference number
urg’fhE

thrd “HEESSPEFiires designates a like or similar element.

Figure |, labeled prior art, shows a block diac};ram of the deployment

phases dP M SEPEUHIS ERECS £l fe ol foa Mefiewrng e of a
prodaskifor sistom atiddrdeploymeritdf capdiiliypigpivalentsidentifigure 3
sh @alfvlspanﬂgtmqmra obanexrpleot thermacess faLauomated

deeo%ryneegts' within the compare system, comparing the logical identifiers of a base
wsystem configuration with logical identifiers of the compare system configuration,
translatihg the logical identifiers of the compare system to interface identifiers when
the logical identifiers of the compare system configuration match the logical
identifiers of the base system configuration and determining how to map the logical
identifiers of the compare system to the logical identifiers of the base system when the
logical identifiers of the compare system configuration do not match the logical
identifiers of the base system cdnﬁguration. The mapping conforms to a
predeterminéd user identifiable naming convention. The mapping provides a compare
system configuration. The compare determines whether logical identifiers of the
compare system configuration match the logical identifiers of the base system

configuration.

In another embodiment, the invention relates to an apparatus for provisioning
systems within a solution which includes means for mapping a physical identifier of a
component within a system to a logical identifier of the component within a system

and means for mapping the logical identifier of the component within a system to an

5.



Figure 4 shows a flow chart of the process for automated deployment
across multiple systems. Figure 5 shows a flow chart of an example of a
best Et analysis. Figure 6 shows a block diagram of an information
handling system. 5 DETAILED DESCRIPTION The process for
automated deployment of capability equivalents provides an automated
transformation of a solution's configuration across heterogeneous
systems. Systems can vary by model, peripherals, peripheral slot location
and tora e compo ents, but the capa,t‘fjgltles of each system are
RSP RAHICAT TR TOPBRBERcE I8P B cotatoc BeBIayiRent of
cagvalsitity eqwé@mmme@ﬁ@trﬁdﬂtmmom@mmng of
configurations to systems with zero exceptions required to account for
system HifferdpcerbodinGuichaipiotesseipten/iees anshanadify ofdivamtages.
Mereaspesifieadiys withitheoniesess dpratiematess aaplaymenioficapability
s SadlYRiRI'e, s AYRIem aonTiouaten Jasan be develoned 1908 [?ere”t”e
oyment set. Accor mg?y, initial dev (io ment time IS extremely low
Ddgﬁfg”fﬁénﬁfébWH?éHT %@ﬁﬁéﬁ%ﬁa@éa‘ﬁéﬁwvlw%%ﬁ@gﬂratlon is
auiemigitechfAnysd fferencehetweansyisteins idcadikessad viampatomation

Soiwéﬁ%oméomﬁmg %@9&&5@1@@teqsatqyment@m%toyxm 33 system
varlable costi also IQ}Q’ to thi automated process. During

deBiSyhaAt BEHE G th%&ﬁtoé&ﬁC@m%Wﬁ% the
10 or@t@t@@p@n@ﬁb@seeeah@ettfeeopfélreth@mwmwg@m@npsend
Aotiw&ﬁmm&&ﬁmb@ Raade mgme Q@&ﬁlmﬁﬁw@&meta)%@m@h&% Dew
capalisga.: 1AM AbERSeaiovAianio many etegepeous
systems, the meth rovi esaloglcalgi vice namlng sC that allows
detites tenﬁéufété?éhé@arwctyﬁé logisHdBEEsE R fisdamiRsscheme
resolfgsraicteVvite angiocatidosiring tercttidhdeviecsdndasesondixed
15 reSQiEanfuigs. x}éc(rg?n@‘b?o%?&? %nﬁ% i?@égé’éé% %G%QEW%&C%QQ%%“ is

generlcall created an icated . across heterogeneous servers,
rodSFATHAE B S IPR A ATE R ReS TRBB S TSRt Ghupa et the
cotffitpaltonBerantiiofeircnsten shigfisetons. The process enables full
provisioning of boot order, BIOS setup, I/0O devices, storage devices, and
drlver confluratlon |n an automated manner. The process also enables
B 3 ERY Aovwrter-each target system (the
software applies the rules of the namlng scheme to match devices to

confiuraions). The RGeS asa ssbiss adenoyment il

amount of human interaction: When developin newsgstemst existing
20cortrgtiFaiAd e s BALIEPRYRE G [ Yiedrlediatie A By haRp e
customexisyprodisiominglhroce s§ the mains:farobangsickwinenghewtiservers

areRUrghasRd «WbeR- sy siaiBing:Systems,;:new devices or configurations
may be intatduced to existing servers without changing deployment

process, ﬁ%ﬁ%ﬂ, labeled prior art, shows a block diagram of the deployment phases of

a multi-server deployment.

25 Figure 2 shows a flow chart of a process for automated deployment of

capability equivalents.

Figure 3 shows a flow chart of an example of the process for automated

deployment.
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10 manufacturing systems, system slots can be populated differently from
system to system without causing faulty factory tests. Referring to
Figure 2, a flow chart showing the operation of the process for automated
deployment 200 is shown. More specifically, when performing the process
for automated deployment on a physical system (i.e., the actual computer
system), a 15 physical system is configured at step 210. The configuring
of the physical system might include configuring bios settings, including
the boot order of the system. When configuring the physical system, a
utility thatFurhteevthe ootherc tnrjResselersaierirs BrdS s cesses this
chanigelasndigets the new boot order for the system. Next, at stop 212,
when performing the translating, physical identifiers are 20 mapped to
correspdiglind khgicat ttentifiersfhasedippan ampseaetermsined user
identifiable naming convention, The physical identifier represents an
actual pogitiers eiavdevicea withimma systemnatdn slatiihesembedded slot 2.
The logical identifier represents the location of a device in software
deploymenbappdicCRIPNEOE.g., PCI Slot 25Next, at step 214, user enters
the logical identifiers are entered into configuration software of the system.
A softwarse yiilityss €of autbeprouipioning: so iwassidhenmapstoe degical
IeAgle RANEHRALR DS 0 YRR ARMCS NAES AL S AR0. An

interface name (i.e., an implementation identifier) is the %prese tation of

a dEVTE (BB 4 Ptk ARG RS HEGIRE RiMe R8I PETbUS.
30%mennthie, systernapitslfases ednfigtoe trephysitdlydéavices Mased upon
theinigsasenames alryeRAds: -capabiﬁig @&%%QQQ%%@W@a&E}h €

process for aoytcc())r%atedtideqlo rr@ent. ore specifically, when configuring
the physical SysSter. the phySiear eonhgurativrsi the S/t s UBs & ed
at Stapradffertiizs physical configuration might include for example, one
MC card in PCI slot 1, one RAID card in PC1 slot 2, an embedded N1C 5
and an eftedeectP MeYider e piNekty tiedphyisisal dbvceddeetifiersthtee
trapslateialogical depisenidentifigrs:at siapalkuisigthevagetsrmined
user. i [fiable, namin vention. In this example,.the logical identifiers
B e e T o
RAFIS B dOR APBrnaohe deployrpgsontraiap riese, dlipifidks the logical
idesifiens:éoe iemersddhtc opifiyratdatsoftvegsenf thddystdmiain this
exampignshsJenical dentificrsthakaredgntsisdinie he canfigyration

software set forth: . .
system variable cost is also low due to the automated process. During the deployment

transition phase, the deployment configuration from the original deployment set can
* 'be used for the new deployment set. Adjustments can be made to the base

configuration to account for new capabilities.

To apply a base configuration to many heterogeneous systems, the method
provides a logical device naming scheme that allows devices to be referenced by type
and location. The naming scheme resolves a device and location string to actual
devices based on fixed resolution rules. With this scheme, a hardware/software
configuration is generically created and replicated across heterogeneous servers,
regardless of specific hardware device models, chipsets, storage configurations, and

software configurations.



a. nic.slot.1=internet b. nic.mb .1=intran et c. RAID.slot.2=external
storage- d. RAID.mb.1=internal storage 20The logical identifiers are then
mapped to interface names, - g, system device names, at step 316 via,
e.g., a utility. In this example, the interface names might be:
SYSDEV1=internet b. SYSDEV2-intranet c. SY SDEV3=extemal

- storage 25d. SYSDEV4=intemal storage Then, the system interfaces

10

15

20

25

30

configure the physical devices based upon the interface names at step
318. Referring to Figure 4, a flow chart of the process for automated
deploym&hPIEsH %?%WWP@‘%@E&EQHWW He¥orming s yrecess
fosteragodraiied. deployrmentignraiphiysicahsysiemn(ia theastoakeamputer
Syl aﬁa@ﬂﬁs&ﬁ{i systemds canfigure g)xaéa%q%g%g'glstem (tl}lees?(()tft\%tlrgte P

412, when performing the translatin hysical identifiers are mapped to
WO DR ; ( : pp
coaﬁ%lsesor?d?negs ﬁ%?éé‘% ident! |§fréett)%sea§ %%eahciﬁ@ ratrretisimed tser

idBREfrBI saahifig eBrermoitT Adoptyaieal ¢ bmtifienrepréseriihan
actualqpogition ofentewcexiinoamysienhs Thelogialidentiiet.,
represent ti Sevice ain. oftyg%ggr%%_%lg m nt applications.
Ngﬁﬁnsfé%ﬁ %%ﬁ ﬁg %&%gagﬁgﬁ_?ersggé entered mtonf?r%r\lﬁgp oWy
SOV AT B HHePBiLass. %ﬁéﬂﬁf‘éﬂﬂ%ﬁ G BT dtHen comparesiogical

naraeedfitthéuphiisicalting servers without changing deployment process. When

manufacturing systems, system slots can be populated differently from system to

system without causing faulty factory tests.

Referring to Figure 2, a flow chart showing the operation of the process for
automated deployment 200 is shown. More specifically, when performing the process
for automated deployment on a physical system (i.e., the actual computer system), a
physical system is configured at step 210. The configuring of the physical system
might include conﬁguring bios settings, including the boot order of the system. When

~ configuring the physical system, a utility that updates the boot order might be used.

The BIOS processes this change and sets the new boot order for the systemn.

Next, at step 212, when performing the translating, physical identifiers are
mapped to corresponding logical identifiers based upon a predetermined user
identifiable naming convention. The physical identifier represents an actual position
of a device within a system, e.g., slot 1 or embedded slot 2. The logical identifier

represents the location of a device in software deployment applications, e.g., PCI Slot
1.

Next, at step 214, user enters the logical identifiers are entered into
configuration software of the system. A software utility, e.g., the provisioning
software, then maps the logical identifiers to interface names, e. g., system device
names, at step 216. An interface name (i.e., an implementation identifier) is the
representation of a device used by a system, e.g., bus:device:function for a PCI bus.

Then, the system interfaces configure the physical devices based upon the interface

names at step 218.
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systems to logical names on each system within a deployment set at step
420, The software then determines whether the logical names of each
system match the logical 10 names of a base system at step 422. Table 1
and Table 2 show examples of the compare and results from example
logical name match determinations. Table 1 Base system devices
Compare system devices Match? nie.slot.2 nic.slot.1 Yes, different
physical location but same capabilities nic.emb.1 nic.emb.1 Yes nic.emb.2

nic.emb.2 Yes raid.slot.1 raul.emb.1
Figure 3 shows an example of the process for automated deployment. More

specifically, when configuring the physical system, the physical configuration on the
system is observed at step 310. This physical configuration might include for
example, one NIC card in PCI slot 1, one RAID card in PCI slot 2, an embedded NIC
and an embedded RAID card. Next, the physical device identifiers are translated to
logical device identifiers at step 312 using the predetermined user identifiable naming

convention. In this example, the logical identifiers which correspond to the physical

system are:

a. nic.slot.1

b, nic.mb.1

c. RAID slot.2

d. RAID.mb.1

Next, at step 314, user enters the logical identifiers are entered into
configuration software of the system, In this example, the logical identifiers that are

entered into the configuration software set forth:

a. nic.slot.1=internet

b. nic.mb.1=intranet

c. RAID slot.2=external storage-

d. RAID.mb.l=internal storage

Thelogical identifiers are then mapped to interface names, e.g., system device

names, at step 316 via, e.g., a utility. In this example, the interface names might be:

a. SYSDEV I=internet
b. SYSDEV2=intranet
c. SYSDEV3=external storage
d. SYSDEV4=internal storage

Then, the system interfaces configure the physical devices based upon the

interface names at step 318.

Referring to Figure 4, a flow chart of the process for automated deployment is
shown. More specifically, when performing the process for automated deployment on

a physical system (i.e., the actual computer system), a physical system is configured
at step 410.



Yes, different physical location but same capabilities Table 2 Base
system devices Compare system devices Match? sesicb.1 scsi.slot.1 Yes,
different physical location but same device sesi.emb.2 scsi.slot.2 Yes,
different physical location but same device raid.slot.1 raid, emb.1 Yes,

10

different physical location but same device nic.ernb.1 nic.emb.1

Next, at step 412, when performing the translating, physical identifiers are

mapped to corresponding logical identifiers based upon the predetermined user

identifiable naming convention. The physical identifier represents an actual position

of a device within a system. The logical identifier represents the location of a device

in software deployment applications. Next, at step 414, the logical identifiers are

entered info provisioning software of the system.

The provisioning software then compares logical names of the physical

systems to Jogical names on each system within a deployment set at step 420. The

software then determines whether the logical names of each system match the logical

names of a base system at step 422. Table 1 and Table 2 show examples of the

compére and results from example logical name match determinations.

Table 1
Base system devices Compare system devices Match?
nic.slot.2 nic.slot.1 Yes, different physical
location but same
capabilities
nic.emb.1 nic.emb.1 Yes
nic.emb.2 nic.emb.2 Yes
raid.slot.1 raid.emb.1 Yes, different physical
location but same
capabilities
- Table 2
Base system devices Compare system devices Match?

scsi.emb.1 scsi.slot.1 Yes, different physical
location but same device
scsi.emb.2 scsi.slot.2 Yes, different physical
location but same device
raid.slot.1 raid.emb.1

Yes, different physical
location but same device
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Yes nic.emb2 nic.slot.3 Yes, different physical location but same device If
the logical names do match, then the process translates the logical
identifiers to interface names at step 430, If the logical names do not
match, then the process performs a best fit analysis of the logical names
of the system that does not match to 5the logical names on a base system
at step 432. The best fit analysis then sets forth how to map the logical
identifiers to interface names when discrepancies are identified by the
estfit ana!ysis_ Eg, the bg_g_t_ﬁ_t_a_na!ycic mighf map one nic_slot lacatign
t0"BH3tEr nic slot locatioR BEEEY upon predefingd femapping information.
ATies dhip DEsT Tt analysis g Refermed, then the prceRs Iarsgesthe
logical 10identifiers to interface names as set forth aydhe.bestdianalysis
atstep 430, Then, the system interfaces configure the physical j
devices based upon the interface names at step 440. l.e., the system
interfaces translate the interface names to physical addresses.
Referrin s Bgetensmes flofaéthakar fiieopuratonastsah degicnl ideatifsis is
seb 1i3foktty, danidist exarnolelfahe onfigurationdof: dDeidh; Gesitaigislaislhas
Cf%@ﬁé’@bé’é&%?m?i}%ib@ﬁggc%@@%%él'&%@%%Q%St%%e?%{%amh to

sc%irzilid,emb.Zhas CigD is compare against a %ystem configuration of:
the logical names on a base system at step 4327 The best fit analysis then sets forth

how to map the logical identifiers to interface names when discrepancies are

identified by the best fit analysis. E.g., the best fit analysis might map one nic slot
location to another nic slot location based upon predefined remapping information.
After the best fit analysis is performed, then the process translates the logical

identifiers to interface names as set forth by the best fit analysis at step 430,

Then, the system mterfaces configure the physical devices based upon the
interface names at step 440. Le., the system interfaces translate the interface names to

physical addresses.

Referring to Figure 5, a flow chart of the operation of a best fit analysis is set
forth. In this example, a configuration of} ,

Devl: scsiraid.slot.1 ‘has CfgA
Dev2: nic.emb.1 has CfgB
Dev3: nic.slot.2 has CfgC
Dev4: scsiraid.emb.2 has CfgD

is compared against a system configuration of:

Devl: nicslot.l
Dev2: nic.slot.2
Dev3: scsiraid.slot.3

The best fit analysis begins operation by comparing the devices according to

type at step 510. For example, scsiraid devices of the base system are compared with

A11-



Devi: nic.slot.1 Dev2: nie.slot.2 Dev3: scsiraid.slot.3 The best fit
analysis begins operation by comparing the devices according to type at
step 510. For example, scsiraid devices of the base system are compared
with other scsiraid devices of the compare system and nic devices of the
base system are compared with nic devices of the compare systm.
example, Devi and Dev4 of the base system and Dev3 from the compare
system are determined to be scsiraid devices at step 512. The best fit
analysis then 5determines whether the first device of the base system is
eqivaresitid dractis of Hevicrrerethistes misdre sydtensdbsters SBETHe best
fit analysisvdetedinesstbahthedisatedemiees are in different locations but
are functionally equivalent. Accordingly, the best fit analysis assigns Dev3
of the campasapsy Stem fiEDesesiraiel slets3iio Gighcat stap thd Gonlfae: best

fit analysis HE(%%%%E?M@&%A"B%&?J@EQ‘? cqnd fevice Affhe hase 0

ystem is equwalent to a second device of the compare system at step

5 51§etefﬂélﬁé%ttefﬁeéﬂ‘él§7§i%d8‘éféﬁﬁ LR SRR N RO A acs
preséntcimthe: sprapatstsy Stdmlhadest Binghy sGEG:Mniscotivittibd firsm the
CORIPRLS @&@me%t&%aﬁmmﬂm@tﬁmma’aullo%ﬁd Mbﬂmﬁ@% hest fit
an XSI%a"%‘l%ftespaF’zo 1S9 f?{ example, SD?VZ and Devs of the b &S% at
sysiem an eVI ﬁ rom ﬁ’] (\,Z re system are ete ined to
be%ﬁﬁwévfé@sbaﬂtt&@ﬁ%@& W%@ﬁlﬂ%ﬁaﬁ%@m@ﬁ%é%ﬁﬁ§fwh%er

10thefitshderjce Dinthe hase systemoiStiequiviadentteth e fikst deviteeobihe

COMAAIR SYRLEM ALSIRR £42:The et fLanaaiadeieringahate first

devices are in different locations b y are funct |ona equwa ent

AclSraitgRy tHEDRLE ARLISA TR t%\%%?@‘?@ﬁ@(??%icﬂ’?@%%ﬂ?}é?%dé%féﬁﬁ
(i.els Inppeslotihn20: teCfg Brdy stepsspb2The best fit analysis then
determines whether the second device of the base system is equivalent to
a secondatie\ficexahtpie DompatdsysigthdiastepSd addibdoestdiDartalysis

1sdetﬁémkﬂ@éo%é@?séﬁ%@@e%&ﬁ&ﬁ@‘& iRthe samedgcaiiorand arg
functl?nal uwalent Ac orcl] ?%/ he be(gt fit analiéS iS assi ns Dev2 of
0

the BBRTBATE SYSIEMT 1 B HIZ S16E'2) 16" CHIt 't St e

cortfigiivatoriciscapslietrer tieseorparse Eistdhs bﬁ%fé Wl%@%‘éﬁﬁwm
scsikaithsiabiIdvicdgas BicisatR6Ig0ns by are functionally equivalent.

Accordingly, the best fit analysis assigns Dev3 of the compare system (i.e., nic.slot.1)

20 to CfgB at step 544. The best fit analysis then determines whether the second device
of the base system is equivalent to a second device of the compare system at step546.'
The best fit analysis determines that the second devices are in the same location and
are functionally equivalent, Accordingly, the best fit analysis assigns Dev2 of the
compare system (i.e., nic.slot.2) to CfgC at step 548.

25 The new configaration is applied to the compare system at step 550 such that

scsiraid.slot.3=CfgA
nic.slot.1=CfgB
nic.slot.2=CfgC

30 ~ Referring to Figure 6, a system block diagram of an information handling

system 600 is shown having components configured in accordance with the method
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30Referring to Figure 6, a system block diagram of an information
handling system 600 is shown having components configured in
accordance with the method for heterogeneous system configuration. The
information handling system 600 includes a processor 602, input/output
(I/0) devices 604, such as a display, a keyboard, a mouse, and
associated controllers, memory 605 including volatile memory such as
random access memory (RAM) and non-volatile memory such as a 5hard
disk and drive, and other storage devices 608, such as a floppy disk drive,
a %HW’W%S%W%H%% ry Revie@antian dapghies gy tthet00
subgydtenrsosddyrdiintarconnected viavoredon mateabusesiflz.  For
puigeses, ehibis.disslpsuin.aBdormatian.banging system may include
a”rXe%QStr%r%?Qst%‘J}}Xo%r %gegr%;aate of instrumentalities ope%abfe to compute,
classity’ ‘10" process. franam tfnro&w)ré?ﬁé%j%ﬁ&ﬁ%?%ﬁ&ﬁ‘,@%re,
diSprayshian e, deteber veseldrdprotRicesdhandlBomy dilizarieny taym of
infopmationainteligenser-oidaia, iobusing se.seientific,contrgl, or other
PUERASES N BXAITR!S AnJnformation handling system may be a
personal computer, a network storage device, or any other suitable device
and ma ‘in.size, sh erformance, functionality, and price. The 15
informaﬁco)\{r?s (r%gé%%ég tgiﬁs(?e&r?]dsr‘?]rgya?nc% eatr%)ﬁgﬁr%ﬁ?lé%éé@%nh’i‘@ﬁhW@AM),
orf8YOP TROPEH ¢ AL RSt e Sl e acripities areesrviedb provassivigulit
(CRusarthandivacesor sofiwarersintokagic,sBQMisgngd/enatherdypes of
naayRlalils meman.AddtisnaLrempenents ot e information handiing
syg\}gr@sgns%}lmllrtll llude one or more disk drives, one or more nétwor ports
for Commtmeating Wth Sk PRI ERREe d SHHaIP S0 arfemesn pdtend
oS ®) eviessndyeaten keybhodradragnduse, andaovidenidisplay.
ThevisfannakipRaRARARg By QI RS QbR REIQk:RI0%E, Puses
ongrahe: p ARSI SRImMuNications hetween the various hardware
components,  The present invention 1s weil adaptad to NHaihcthe
adbARRIGESIRIERES Bshaen watotarschsinareit (FRYe i hevhilethe
presentdnventionzhardaendepiciedy2bdesaribesiancis-defingddy
relsrensesioailican Ambadinens.ahila Isflon, such eferences do

not impl a limitatjon on the invention, and no SUC%OﬁI?nI ation 1S10 be -
infaiT 84 TRETHERAH (S RPRBIR GrEs HeersmY frvarmeatich 2atetation,
anePecaid anerS TP fdemicem ehfins tidnytasrwill moowr dodthoisecateinarilyhe
skifipehifithepariaeniaiis.y hedepistedenddeseribes empadimgnts are

eXamales. AN ANG.216, 39net.exhaustive of the scope of the invention.
For example, while an example of a best mpalﬁ%{k?'sis Is set forth, it will be
appreciaﬁ%d ;[QS%E tqtgergube%t \‘:J,E; an %ﬁ? are.alt o within the scope of the
present invention. Also 1or exampre. it wil Be ApirE AR AR Bader
ph\%}@ép%éqherent therein. While the present invention has been depicted,

described, and is defined by reference to particular embodiments of the invention,

such references do not imply a limitation on the invention, and no such limitation is to
be inferred. The invention is capable of considerable modification, alteration, and
equivalents in form and function, as will occur to those ordinarily skilled in the
pertinent arts. The depicted and described embodiments are examples only, and are

not exhaustive of the scope of the invention.
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5 configurations and corresponding logical names are also within the
scope of the present invention. Also for example, while the term
provision is used throughout the specification, it will be appreciated that
the terms deploy and configure are functionally equivalent and are within
the scope of the claims. 10Also for example, the above-discussed
embodiments include modules that perform certain tasks. The modules
discussed herein may include hardware modules or software modules.
The hardware mlc_)d Iels may be imfplemented within custom circuitry or via
some forfh BF Proy P At AT T8 Vit Y S5 AAE P Mol may
inepouteizedipet blribe sl thaly wx ewutib leififeshivermadidesemay be
staredidn. a 15machine-readable or computer-readable storage medium
such as a disk drive. Storage devices used for storing software modules in
accordange mitkanrmbedireep:efitie nvemtionmanhemagnetic floppy
disis: Nage fisks . or.ptical cisgs such.as COROMS ar CD-Rs, for
example. A storage dévice tised for storing firmware or haraware modules
inAEEBHERREWith an embodiment of the invention may also 20 include a
semiconductor-based memory. which may be permanently, removably or
remotely*E8ipI e IR S FiékoprdErsativieniored furehoTHbs, the modules
mayehiacatored withinaapcamplten systemsmeepridosapiigure the
COPRMISLRYSIRMIRREERET,hG Amlignsafhfmodule. Other new and
various types of computer-readable storage media may be used to store
the modyigs disehspRAin. Apaddiianaliy. ese.Ridlied dndbe art wil
recognize that the separation of functionality into modules is for illustrative
pmﬁ%%eeﬂﬁafﬁ%ﬁv RemeO A TRLG B ey tHe RO Atfpedules
mukpolvmedutedsnttha Isiglecmodule orpnigynmiposscdiwaliernaten
degamBpsitionsehLunct opalink A mOduWes &EokEXADRIe 2 SHWALE may
mod&llg for,cgltl)iangls%l%-godulc% #Peaglbe %(xaco &osed SO ttgat ach

sUBMIO AT peHO IS s BBt oN ahd Pasaas CoRFrOP BV id another
supasitrfciedeble @ EpSEEGRIRASEUR S MRS TOUE Mt atiedito dsedintiteezonly
by dhecspiidackseapcahienmiprndest aims, giviag dull cagaizanse to

eq}ﬁ'ye%lt?&}ﬁl%) @Jlxﬁgg?l{%ﬁgti%c)ppy disks, hard disks, or optical discs such as CD-
ROMs or CD-Rs, for example. A storage device used for storing firmware or
hardware modules in accordance with an embodiment of the invention may also
include a semiconductor-based memory, which may be permanently, removably or
remotely coupled to a microprocessor/memory system. Thus, the modules may be
stored within a computer system memory to configure the computer system‘to
perform the functions of the module. Other new and various types of computer-
readable storage media may be used to store the modules discussed herein.
Additionally, those skilled in the art will recognize that the separation of functionality
into modules is for illustrative purposes. Alternative embodiments may merge the
functionality of multiple modules into a single module or may impose an alternate
decomposition of functionality of modules. For example, a software module for
calling sub-modules may be decomposed so that each sub-module performs its

function and passes control directly to another sub-module.
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MCSLIP WHAT IS CLAIMED IS: 1.A method for configuring a plurality of
systems within a solution comprising: mapping physical identifiers of
components within a compare system to respective logical identifiers of
the components within the compare system, the mapping conforming to a.
predetermined user identifiable naming convention, the mapping providing
a compare system configuration; comparing the logical identifiers of a
base system configuration with logical 10identifiers of the compare system
configuration, the compare determining whether logical identifiers of the
comparé Syt En Hfgurstiig mistepdaddobyliaitdentifsrdormiti dse
systemaonrfigueation;iaims tpavistaiingdhezlagicalegenttier & af thepeampare
system to interface identifiers when the logical identifiers of the compare
system configuration match the logical 15identifiers of the base system
configuration; determining how to map the logical identifiers of the
compare system to the logical identifiers of the base system when the
logical identifiers of the compare system configuration do not match the
logical identifiers of the base system configuration; and 20translating the
logical identifiers of the compare system to interface identifiers based
upon the determining when the logical identifiers of the compare system
configuration do not match the logical identifiers of the base system
configuration. 2. The method of claim 1 wherein: 25the predetermined
user identifiable naming convention enables comparing of components
having different physical locations but similar capabilities.
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3. The method of claim 1 wherein: the predetermined user
identifiable naming convention enables a determination 300f whether

components located in different physical locations are equivalent devices. MOSLLP

4. The method of claim 1 wherein: the predetermined user identifiable
naming convention enables a user to identify a physical location of the
component within the system from a logical identifier of the S5component

Withalile eJstdMIEDRRe method of claim 1 Furthercomprising:

mapping physical identifiers of components within a base system to
respective logical identifiers of the components within the base system to
generate the DasstBydtErhcroéeufigarabrative slapprigscoitormim e the
Riggietgrpined user identifiable naming convention; and, using the base
system configuration to maP multiple systems. 6The method of claim 1

further BBy S L8LidRY e HrE qetRPRiiAa NelderhifianTe HatRiRde

epyantion do predistably mepdegisabidentifiersifoma uiplity sieampare
systems. 7.An apparatus for configuring a plurality of systems within a
TBRRIBA %ﬁ%ﬁ%mﬁﬁ%ﬁﬁ%ﬁmwﬁ%&% iehfifiing gnvention, the

capenenisiwitbin eoegmparasysemiditairespective logical identifiers of

the components within the compare system, the mapping conforming to a
e e L I B R R M e

i@lmiﬁpﬁrefsystmmpwigutaﬁmmﬁgaﬁafdﬁr@Qmp@qiaga ihadogiaalg whether

llgggetlllﬂl%{e%gkgr? %?%E%SE}%%%O Q}tls?gr{layoon 1\év1|ﬁ”gtion match the logical identifiers of

the base system configuration;

translating the logical identifiers of the compare system to interface identifiers
when the logical identifiers of the compare system configuration match the logical
identifiers of the base system configuration;

determining how to map the logical identifiers of the compare system to the
logical identifiers of the base system when the logical identifiers of the compare system

configuration do not match the logical identifiers of the base system configuration; and

translating the logical identifiers of the compare system to interface identifiers
based upon the determining when the logical identifiers of the compare system

configuration do not match the logical identifiers of the base system configuration.

2. The method of claim 1 wherein:
the predetermined user identifiable naming convention enables comparing of

components having different physical locations but similar capabilities.
3. The method of claim 1 wherein:

the predetermined user identifiable naming convention enables a determination

of whether components located in different physical locations are equivalent devices.
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logical identifiers of the compare system configuration, the compare
determining whether logical identifiers of the compare system
configuration match the logical identifiers of the base system
configuration; means for translating the logical identifiers of the
compare system to interface identifiers when the logical identifiers of the
compare system configuration match the logical identifiers of the base
system configuration; 30means for determining how to map the logical
Jdentifigrs of.tRe £ompars sysiemto the logical identifiers of the base
system when the logical identifiers of the compare MCSLLP system =~ |
configtianbeis AP Adates (HENBEIbAS RASAENEFSBIHE B LLaRgSforer to identify
CoRfigurptioni; and means-fpsitansiatingihe jagisatidantifigis afitharfier of the
compare system to interface 5Sidentifiers based upon the determining
GRRERTRR W&?B&I%‘éﬁfﬁ%% of the compare system configuration do not

match the logical identifiers of the base system configuration. 8. The

apparatus of claim 7 wherein: 10the predetermined user identifiable

Shaming RomsERbAlEIBls BB SRR SE @8mponents having different
physicallgsations butisimilarieapabiiigso@ntheidpparaius ofsalair fespective
Whereig: . tf%e predetermined nger&g tifiablet nartnin e, V%Hg%gse svstem
lapBldd R aEEH RN Rt SRR e LBl pa e hte 10t ated In different - o)
Rhysicaltlosatiens are eguivitenti e viabs. it Od Fhenappbustu sdofigfaiemaming
wherein: the predetermined user identifiable naming convention
EHYBBOL: 388 to identify a physical location of the component within the
systemfrogia logieal identifiefightheodGoonaponehiphdthintehe system.

MCSLLP

6. The method of claim 1 further comprising:
using the predetermined user identifiable naming convention to predictably map

logical identifiers for a plurality of compare systems.

7. An apparatus for configuring a plurality of systems within a solution comprising:

means for mapping physical identifiers of components within a compare system
to respective logical identifiers of the components within the compare system, the
mapping conforming to a predetermined user identifiable naming convention, the
mapping providing a compare system configuration;,

means for comparing the logical identifiers of a base system configuration with
logical identifiers of the compare system configuration, the compare determining
whether logical identifiers of the compare system configuration match the logical
identifiers of the base system configuration;

means for translating the logical identifiers of the compare system to interface
identifiers when the logical identifiers of the compare system configuration match the
logical identifiers of the base system configuration;

means for determining how to map the logical identifiers of the compare system

to the logical identifiers of the base system when the logical identifiers of the compare
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11. The apparatus of claim 7 further comprising: means for mapping
physical identifiers of components within a base system to respective

logical identifiers of the components within the base system to generate MCSLLP

the 75base system configuration, the mapping conforming to the
predetermined user identifiable naming convention; and, means for using
the base system configuration to map multiple systems. 12. The
spparatasiofwtdinn Fdurtherasdnipeiseic @ Odartnsrforitibinbatsesystem

Fggﬂ%?{;é%gegnﬂser identifiable naming convention to predictably map
ogical identifiers for a plurality of compare systems.

means for translating the logical identifiers of the compare system to interface
identifiers based upon the determining when the logical identifiers of the compare
system configuration do not match the logical identifiers of the base system

configuration.

8. The apparatus of claim 7 wherein:
the predetermined user identifiable naming convention enables comparing of

components having different physical locations but similar capabilities.

9. The apparatus of claim 7 wherein:
the predetermined user identifiable naming convention enables a determination

of whether components located in different physical locations are equivalent devices.

10.  The apparatus of claim 7 wherein:
the predetermined user identifiable naming convention enables a user to identify
a physical location of the component within the system from a logical identifier of the

component within the system.

11.  The apparatus of claim 7 further comprising:

means for mapping physical identifiers of components within a base system to
respective logical identifiers of the components within the base system to generate the
base system configuration, the mapping conforming to the predetermined user
identifiable naming convention; and,

means for using the base system configuration to map multiple systems.

12. The apparatus of claim 7 further comprising:
means for using the predetermined user identifiable naming convention to

predictably map logical identifiers for a plurality of compare systems.
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