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METHCD, APPARATUS AND MEDI A BACKGROUND Techni cal

oI nfornation handiing systens and, more. gﬁﬂfllﬂi MIIIIIIMIIIIIIIIIIIII

particularly, to enterprise architecture. Back

I nformati on [0002] As the value and use of |nfornat|on
continues to increase, individuals and businesses
seek additional ways to process and store infornmation.

R e nure

conmuni cates information or data for business,

personal, or other pBBACSROENDY allowng users to
t ake advantage of the value of the information.

Te@ﬁﬁu@é}lsﬁ fgechnol ogy and information handling needs and
requl remants vary between different users or
applications, information handling systens may al so
[00QH]y r'l@gﬁrptés&ytv\/da;closma‘ aela¢s ogenesalhartd| edorninationt handling
information is handl ed, how nuch information is

systensesRE thors ipartdiarly; tcemetpriseairéititecurd. how qui ckly
and efficiently the information may be processed,
comuni cated. The variations in

Ba1°k$r8f"ﬁgtjmr8ﬁnﬁml ing systens allow for information
handl i ng systens to be general or configured for a

[o6URCi TASthesRilu®@an8RAR &f ifformation eBnfifuds 1BaREledse, individuals
and businesses seek additional ways to process and store information. One
option available to users is an information handling system. 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,
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transaction processing, airline reservations,
enterprise data storage, or global communications. In
addi tion, information handling systens may include a
variety of hardware and software conponents that nay
be configured to process, store, *000002* and
communi cate information and may include one or nore
conputer systems, data storage systens, and
net wor ki ng systens SUMVARY [0003] The follow ng
resents. eral. su ry of sonme of the man
anf somBpdicdiepBtTENPE 25 iy dncliide og8 arempre Gorantey systems,
rovi de a basic understanding of this disclosure.
da%n?té’ ragen RIS M$ anbretyRridng 8YRIETE: overvi ew of  al |
enbodi nents of this disclosure. This sunmary is not
i ntended to identify kegymmARitical elements of the
di scl osure or to delineate or otherMAse l[imt the
scope of the clainms. The follow ng sunmary nerely

[00U3Sertte FOIRNIGGNeRéMs0h ddieraldisEfinesyr 6f isBm@ BENRE anany
formas a prelude to the nore detail ed description

poEQBFe drRbb@Wentd OQP%ISA‘C&@&I%@& lil YrgeMOfd- |;5r6\nﬁbnga basic
enbodi nent there is provided a conputer readabl

h
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ectory service . .
a"%?*if?%d BERERrhRG ST Qef, T Mautetgiy BaT P deadbapeiRl ey
or S STl ofaﬁff&”ﬁc'é%@ o o SefiiratE a hHhEvise it the Scope
rvice oriented architecture polices for
of grpée c&gp@ 2’8 he dJllawipgskgimary merely presents some concepts of the
disclosure in a general form as a prelude to the more detailed description that

follows.

[0004] According to one non-limiting embodiment there is provided a
computer readable medium having stored thereon a data structure operable as a
directory service. As a non-limiting description, the data structure includes a first
data field comprising an service level object representing a service and
comprising data defining roles for the service level object, policies for service
level object, and service oriented architecture polices for the service level object.
The data service also includes a second data field comprising a hardware-level
map object subordinate to and in relationship with the service level object,
representing hardware or software supporting the service, and comprising data
defining roles for the hardware-level map object, policies for the hardware-level
map object, and service oriented architecture polices for the hardware-level map

object.
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The data service also includes a second data field
conprising a hardware-|level nmap object subordinate to
and in relationship with the service |evel object,
representing hardware or software supporting the
service, and conprising data defining roles for the
har dwar e- | evel nmap object, policies for the

har dwar e-| evel map object, and service oriented
architecture polices for the hardware-Ievel map

(R4 Arsar g b SRahEF dthmfinas' AEbafien' Blsis A prgvided 2
i nf or npti on handlin%s stemin response to .a
meshodePbr FReTEIG M Matnation: tading FYRemddn  (RiRORgEato

software application. The nethod may also include
pregaierjped ¢Vant. eV Batmethod may indudgaursting @ saftyvaraeapplication.
i nformati on handling systemto which the systemw ||
Thegupthed. may@lseinebdenmpniteninghan myeotiexteomd deiang effecting the
directory service with the software application. The
infowrhdtaoh nandlispidyktenméd whichgbeeasyatemmgyill resspondt iTdresmethod may
derived fromthe data structure to respond to the

even andludd e cdsding aodiyetemyVsareice ONt ithe Softaiabe aPbRd4tidd. The
to the event and configured to have an service |evel

meétRb& Ghay SHI PERIAe! déheRatirR] WisEBCRSHS dEMBRN fréinBedidta structure
defining roles for the service | evel object, policies

to fr@é%o?\%rw e eléte! TROIdRebiorfReri&d \ébﬁfﬁ)ri%% ‘?Joégjfggltating to the

architecture po ices for the service l'eve
o B PTG RSBy T TR B e service
cobBBbeSARH Er IS 5L 5B Brel BB npjcopor somi
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ThgaJitgeV(\:l?orr? 's£%¥§é mrgya/palsog 1mc?t}de g rF%rdware-level map object subordinate
to and in relationship with the service level object, representing hardware or
software supporting the service, and comprising data defining roles for the

hardware-level map object, policies for the hardware-level map object, and

service oriented architecture polices for the hardware-level map object.

[0006] According to another embodiment there is provided an information
handling system comprising a processor, and computer readable medium
accessible by the processor. The medium has stored thereon a data structure
operable as a directory service. This data structure includes an service level
object representing a service and comprising data defining roles for the service
level object, policies for service level object, and service oriented architecture

polices for the service level object. The data structure further includes a



service oriented architecture polices for the
-hardwar e-1 evel map object. [0006] According to another
enbodi ment there is provided an information handling
system conprising a processor, and conputer readable
medi um accessi ble by the processor. The medi um has
stored thereon a data structure operable as a
directory service. This data structure includes an
service |l evel object representing a service and

naff e\l dndE] dicet o BofToRd. & a0dim srRuBF N 4R fepice

Llented architecture olices for the service |evel
levg [eRIesenting '&%Pﬁ’aﬁ PLSpliware gyRRasting Sgfyice, and comprising
har dwar e- | evel p object subordinate to and in

data-gefining ples fon thﬁ haﬁewg@rl@welemap@mctr eQliciaseier ity hardware-
har dwar e or software supporting the service, and
levebmapi chjeg), aodsearviiss enignied anshitectuse policestar theahardwareslevel
map object, policies for the hardware- |evel map
mapbptgett, and service oriented architecture polices for
the hardware-1evel map object 4 BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 0007] The following drawings illustrate
some of the many possible enbodinments of this
di scl osure in order to provide a basic understandi ng
of this disclosure. These draw ngs do not provide an
extensi ve overview of all enbodinments of this
di scl osure. These drawi ngs are not intended to
identify key or critical elenments of the disclosure
or to delineate or otherwise Iimt the scope



of the clainms. The foll ow ng drawi ngs nerely present
sone concepts of the disclosure in a general form
Thus, for a detail ed understanding of this

di scl osure, reference should be nade to the foll ow ng
detail ed description, taken in conjunction with the
acconpanyi ng drawi ngs, in which |like el enents have
been given like nunerals. FIG 1 is a schenmatic
representation of a non-limting enbodi nent of

non- |1 1 { BRUEER i PIPNR EHEOBIRARANGS

schematic representation of a non-limting enbodi nent
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mani f est, detect, record, reproduce, handle

emhodiments of jhis slisalesure nTbesadraMngs gre npt @émd@d \oridentify key
for business, scientific, control, or other purposes.

or Fﬂtlcaémme@ts ofrthe rd@qmurg@rao pieh@@atalor afbemise fimithe scope
net wor k st orage device, or any other suitable device

of dimel alaimsvaﬂ'yeifnllowingedras\fmagssmepeiyf present epme concepts of the
functionality, and price. The IHS may include random

disgiosess ineangendraAVdrmondahus, Ifor ea felsifsis iunderstanding esf this
such as a centra

disclosure, reference should be made to the following detailed description, taken

in conjunction with the accompanying drawings, in which like elements have

been given like numerals.

FIG. 1 is a schematic representation of a non-limiting embodiment of

directory service 10.
FIG. 2 is a flow chart of a non-limiting embodiment of method 100.

FIG. 3 is a schematic representation of a non-limiting embodiment of a

provisioning scenario.



processing unit (CPU) or hardware or software contro

| ogic, ROM and/or other types of nonvolatile nenory.
Addi ti onal conponents of the IHS may include one or
nore di sk drives, one or nore network ports for
communi cating with external devices as well as
various input and output (I1/0O devices, such as a
keyboard, a nouse, and a video display. The IHS may
al so include one or nore buses operable to transmt

data communi cati t wee ' har dwar e
conponents. [0008}%&%&5@5&8&%@& s a software
application or a set of applications that stores and
BT POSHRL N, ARl AL BBREI o R Son
trator 0 nmanage, users ess the S
gL SRR b RS BS eby. PRI Y o SRS of
| ayer between wusers and shared resources. 6 [0010] A
'n$uﬂ?ﬁfﬁﬂﬁ5§’ssépﬂ@@ SRoGPAPHER, B@SEBht RE@SH tHFANSHEL ~ receive,
directory repository itself, which is the database
retrinee, pogitate; rvdichaistasa, gisplay. rapeitessbpetecs faeard, areproduce,
managed in the directory service. In the case of the
haoelet airnutdizet amb fiorenl ofli intecmatign, idelijeree, myddata fomebusiness,

nore nane spaces (trees of objects) are used to form

sciehtific, doherol, @ryother pupesed.hd-odigxanipds, yars #H8i raay beoa ipgdesonal
the access interface to the data that is contained in

cofRipate} a Metworkisterage devidasr siesher sUitdlélieasé any may vary in
service interface acts as a central/ common authority

SIth §ﬁaﬁ@$e?1%%5ﬁéé’ f@Hétnﬁl%tlﬂyC ﬂﬁ@ p“l@@ ThESHE MEG HRHGIEE Pandom
manage the directory dat

access memory (RAM), one or more processing resources such as a central
processing unit (CPU) or hardware or software control logic, ROM, and/or other
types of nonvolatile memory. Additional components of the IHS may include one
or more disk drives, one or more network ports for communicating with external
devices as well as various input and output (I/O) devices, such as a keyboard, a
mouse, and a video display. The IHS may also include one or more buses
operable to transmit data communications between the various hardware

components.

[0009] A directory service is a software application or a set of applications that
stores and organizes information about a computer network's users and network
shares, and that allows network administrators to manage users' access to the
shares. Additionally, directory services act as an abstraction layer between

users and shared resources.



[0011] As per a database, a directory service is

hi ghly optim zed for reads and provides advanced
search on the many different attributes that can be
associated with objects in a directory. The data that
Is stored in the directory is defined by an

ext endi bl e and nodi fi able schema. Directory services
use a distributed nodel for storing their information
and that information is usually replicated between

todHoh & piivedti st sBavRinolbe tehkela theddinddidry remository
T T Al Bl MRS RS0 T o

have noved _tovvards using Enterprise Architecture to
mapageddn Eﬁ%ﬂﬁ@%‘@%&%ﬁk% theneasepel the gartain distikited directory
the application of a conprehensive and rigorous
seryiges saodelr orre et Mone ngMe spacee tirees of dhjectspare: wsesk tarferm the
for an organi zation's processes, information systens,
dirgatogosereice. dinet djre;;;:arryzsawimatovirlﬁs-thaiaosess interfede toltby data
align with the organi zation's core goals and

that tig @br@ireddint &8 op MmorEalieictdrl \nanf@ spa¢Hd. SThe directory service
Architecture is related to business optimzation in

intérftRfe Adts A ESIPS/ BHSMHISSURDALY that b4t %ec@r%fyf Qutﬁ@ﬁﬁ(%te the
7 management and process architecture as wel

syét%%gﬁtxr‘c@g‘ tﬁaqm ¥e di¥Btlopy ghfae ol | ow ng

di scl osure mai nl y dl scusses conpl ex conputer networ ks
in an enterprise architecture, the invention is not

[001i1hi t &¢ pay acdatpbase. codirantery seation iskkighlyroptioigasd for reads and
net wor ks. For exanple, the inventory of a business nay
pravides advapoattdearth sgst thes marsyc wdiferdnbedtinibutes that can be
associated with objects in a directory. The data that is stored in the directory is
defined by an extendible and modifiable schema. Directory services use a

distributed model for storing their information and that information is usually

replicated between directory servers.

[0012] With the growth of the internet and globalization of business, the
computer systems and networks that businesses use have become extremely
complicated. In recent years, businesses have moved towards using Enterprise
Architecture to manage business networks. Enterprise Architecture is the
application of a comprehensive and rigorous method for describing a current or
future structure for an organization's processes, information systems, personnel
and organizational sub-units, so that they align with the organization's core goals
and strategic direction. Generally, Enterprise Architecture is related to business

optimization in that it addresses business architecture, performance



[0013] There are many conpani es manufacturing or

devel opi ng hardware and/or software for use in |large
scal e busi ness network environments. As a business
devel ops, hardware and software products will be
acquired to expand or inprove an enterprise network
systemto nmanage growi ng demands. Because these new
or existing businesses typically do not purchase
everything fromthe sane hardware/software

manufa re or ftvva nent
TGO SRS AehieRiE & nell s DlEmeioR srsiilanye Write
hasedl t he One option is to purchase a
th dolfatlins diiselasuiarB i SISOReRRrETRIEY GbHiADFMRRBIN an
conpati bl e when new demands arise. However, because of
entefprisg arekitegturs, dog bvaption ts}nqtﬁlﬂatesdguq@MQ&cwputeé networks
need, purchasing an entirely new set of hardware and
or swffmmderenewmbﬁenif@ examplet theghyriderydefr@nbigsingss anayl e a
feasible and is in many cases uneconom cal. [0014] One

cooiponbet ofedybitetss disedssed taldww conpl ex architecture to
work properly has been to create custom codi ng and

i pt to manae i nter.action co ni cation
0¢EHle fme%?s%sr%@ deneates ib8dupdhiand BheRugRbgohardware
l'ish deS| red tasks Anot her nethod is to create
an? a&hifAE PN lame SeRle (sinegst Nefwork spyirerments.  As a
managers emul ati ng human interaction. s However

bugiess dexelpps, hargasa and roftuase Eredits wilk be rasquired to expand
scal able, prone to failure, and have security

or mpiove ra@.er[temﬂsqs nebvark sysienm tenmadage ghiwiag demandsOBecause
is a business-driven approach to
these new or existing businesses typically do not purchase everything from the
same hardware/software manufacturer, new hardware or software components
may not be compatible with the currently used components purchased in the
past. One option is to purchase a new set of hardware and software that is
known to be compatible when new demands arise. However, because of the
lack of predictability in a businesses future need, purchasing an entirely new set

of hardware and software components to meet business demands is rarely

feasible and is in many cases uneconomical.

[0014] One of the methods used to allow complex architecture to work
properly has been to create custom coding and scripting to manage interaction
and communication between disparate devices and software packages to
accomplish desired tasks. Another method is to create custom

shims/applications that act as resource managers emulating human interaction.



software architecture that supports integrating the
busi ness as a set of |inked, repeatable business
tasks, or "services". Services are self-contained,
reusable software nodules with well-defined
interfaces and are i ndependent of applications and
the conputing platforns on which they run. SOA hel ps
busi nesses i nnovate by ensuring that a conpany's

i nformati on technol ogy system can adapt quickly,

easily and ecpnonically to support rapidly, changin
HaRYere cUStRE SBIMS BeRligpliana 257 GUGReTsRIRes M EFAIgble. Prone to
disclosure illustrates an SOA approach to create a
faiflie gand Pave spINBpRIORIAMS.as a directory service
organi zi ng managed elenents of hardware and software

[o?ﬁﬂor dé&gg{egoﬁ?ﬁt'é)ﬂ,s,&r%ﬁheapﬁ @oAPR! £ Blsinks-alil&aaPpmach to

nmor e [ this disclosure addresses the

- r
sof e Sfefibolle (RCOR IS P P BuARIE RS TR0PGPHrked.
dire ry.service to group t.hese deyvices into. s i
refip4tEfiEchsi T a86s 1 GndeRtbhner SaCEy Ak eliRpRdq gpbsable
nd _nmappi objects. Ip_.a non- limting enbodi nent
sofgere qmiadifts nyiionMalideiaed niedpeer WY o SfeingEpgAdent of
data becones the interface. [0017] In a conputer
applicationg, apd dthea cesrutng rﬂ?t@fé“%tqnl whigh tthey,dy8e SOA helps
conputer systens and associ ated conponents. In a
busineskesr inhaate xBympersuringe thalag acerwpaey’'s nigformadipn dtechnology
environnental controls (non-limting exanples of which
sySteinm cho cadapd syuiakty, easiy iand, ecandndi¢ally teusyppestsiapidly changing
redundant / backup power
business needs.

[0016] The present non-limiting disclosure illustrates an SOA approach to
create a data structure operable as a directory service organizing managed
elements of hardware and software according to a physical and/or logical
relationship. In more detail, this disclosure addresses the complexity of
managing relationships between managed elements (software and hardware) by
utilizing a directory service to group these devices into service oriented
associations as defined by the data center and mapping objects. In a non-
limiting embodiment, self describing objects are created where the actual_ data

becomes the interface.

[0017] In a computer network, a data center may be utilized to house
computer systems and associated components. In a non-limiting example, the

data center may include environmental controls (non-limiting examples of which



suppl i es, redundant internet connections, and access
to the data center. [0018] Authorization roles
("roles") and configuration policies ("policies") are
associated with various map objects and nanaged

el enents in the datacenter. Generally, roles may
define an object's or user's access control rights. In
a non- limting exanple, roles may indicate who/ what
can create an application, run an application or

o R g AL Tl B B SRRSO oo

o/ what can have full access, read onl access, or
supplieser aﬁ‘c‘&‘?é@,et qannertiens, 2Rd acepest dabmcanter.
def aul t access control rlghts As a non-limting

[0} P! RuthGHizatiB "FoTBsS(“FcﬁééJ’ Hoé&f@EYatMVSolfdtéé (“p@ﬁ&€§’§ are

to everything, nenbers of group 1 may have unl

¢
as?&ﬁﬁéﬁ Wlfh CEhid H\ Et¥e%ﬁ1‘é H‘a‘?\%ge?Ue‘i'gﬂ%@%‘%ﬁztgrgmdatacenter.

2 may have e cces

Ge&%@&goﬂ?@h@& eé{n%o 91)?]58%' Ciﬁ?s?r%:%%c%(ggfcrqﬁﬁgfaﬁéhqg In a non-
P 1655 e S e
avai | abl e i n i nvent or%ﬁ net wor k swi tching poli ci

appicaigesOr MaKaLNABIRS: ¢ ﬁ”@ﬁ‘re&ﬂ%rl'm'ﬁﬂ@ﬁé?mp'e W'th regard toa
configuration or change agents that associate an

mesery o¥evige, Hotasem@ypibricatee whofwhatdean bave Julh gecass, ogad only
policies for the hardware and software, business

acegssc eduwkie anly aeesiss. nhyrther, ithglrelesnmay cdntaingtiefault access
polices. It is not unusual for each managed el enent

contral rigintd Aespa olgindirhiting dxanpldcarh “@dmindtatatidole may ihaye full
associated with it. [0020] Specific map and sub-map

accdysetotevepytRing! Arindtsers @f Growp 1maayvaade unlimited access to certain

memory devices, and members of group 2 may have restricted access to those

same memory devices.

[0019] Policies are configuration parameters or actions to be performed. In a
non-limiting example, policies may indicate the number of available slots, number
of memory devices available in inventory, network switching policies, changes
to network configuration, and/or configuration or change agents that associate an
action with these policies In addition to operational policies for the hardware and
software, business procedures and goals may be implemented through polices.
It is not unusual for each managed element and each map object to have both a

role and a policy associated with it.

[0020] Specific map and sub-map objects are created to group managed

elements through dynamic bindings of logical and physical entities. This creates



el ements t hrough dynam c bi ndi ngs of |ogical and
physical entities. This creates 10 a self-serving
infrastructure so that applications can use this
infrastructure to provision any nmanaged el enent or
group these into bindings that forma data center.
[0021] In FIG 1, a non-limting exanple, a data
structure 10 operable as a directory service 10. At a
service level is an object representing service 11. At

@ Gor SN eRbliite, £8oPet 2pRUSHTRnS el fe R i pgructure to
pr%svglérb C@gyl(,j{%\ér?la ggpt]e;r%gg} gl\fgﬂalgt én%éllﬂnr{g sti"a‘? rl‘g%thatofform a data
provi sioni ng, environnent managenent, or power

Cepghagenent . Service 11 may al so be associated with
role 13, policy 14, and service oriented architecture

OdﬂA' CYn ?F'Ifae [10Q284n £ifn |tﬁx§”§>ga'?\gﬁ$h%| @ﬁsrgtrdcﬁ}fgl 10 Béér%bﬂar 8s a

aged el enént Obj ect objects

dlrgagﬁﬁ'\&e&g@ grogr'ﬁ‘g? esgpﬁ?ena%gglqs% ﬁ% 6%@%?%&%9[1%%3%'4 Ata

ts 12. Addi ally,. ea nage .

nat Wewsﬁ%lqCéveé)FFﬁerO%%?@@Pr%ha%rgéw&fsﬁ 2sRpeiatsfaand i
I t I f naged

ol o Sobfisy el 1t ot MRS o R SR are

netvvork (SAN) rack, network, stack of services,

seyepUpath gnanadesntnalosage pravisieainad hvirepmagt granagement, or
i ndependents di sks (RAID). [0023] The managed el enents

powsr panapemeohs baeticeal1t imayalga bef ageepiatdy] with sole11B, olicy 14,

submaps thereof, and the nmanaged el enents 15 nay al so
antl aesviceseniarited acthitecture policy 31.

[0022] At a managed element level there are managed element objects 15.
The map objects may contain one or more managed element objects 15 which
may be subordinate to and in relationship with mid-level objects 12. Additionally,
each managed element level map object may be associated with roles 13 and
policies 14. Non-limiting examples of managed element level map objects may
include a storage area network (SAN) rack, network, stack of services, grouping

of software, or a redundant array of independents disks (RAID).

[0023] The managed elements 15 can be considered children of map objects
12 or submaps thereof, and the managed elements 15 may also have associated
therewith roles 13 and policies 14. A managed element 15 can be any resources
in an environment, including policies. Non-limiting examples of managed
elements may include servers, switches, laptops, fiber channel switches,

Ethernet switches, handheld devices, printers, or applications.
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therewith roles 13 and policies 14. A managed el enent
15 can be any resources in an environnent, including
policies. Non-limting exanpl es of managed el enents
may i nclude servers, switches, |aptops, fiber channel
swi tches, Ethernet sw tches, handhel d devi ces,
printers, or applications. 11 [0024] A directory
service is created by groupi ng map objects and nanaged
el ements according to their |ogical and/or physica
atipnships. non-limtin exa e
(g L ﬁ’H Bohsatird Butpaledcly GihupRERe onigeidd managed
and/ or tcheﬁ ~and a second of fj ce may al so have
elegagnis éPC%’ NSt 3“3%@93'@5.‘9&’:{ phya'ﬁavr@!at%&\@ﬁeén afieg-limiting
dlrector¥ service maps the hardware and software
exampleen@stiish effiee f mayt caplgins seyatpl oserverss aANsapgacks, and/or
obj ects and managed el enents. These map objects and
switelnesy cand:lae seeandd wificecmaut alsa hiiveeseverpl servers.eSANst racks,
can be used by a client application to manage and
andfnt switchdse n€hewdikectdny sericenomaps rthé i hardevabe danmd: rdoftware
di scussed above, the map objects and managed el enents
eldnetits i theafirsa And b hd officeklasavap .objdcts BAd IntarkRyedodlethents.
that map objects and managed el enents do not have to

ThBSe Ph@RbBfcRC 6/ Fhalthded dBXehfPhay’@balel Q'Eﬁ@b@?y sérwce that

directory service nay be created based on a | ogl cal

cah EEJea&ééH‘tBP'aochen[t %%%F&atﬁnqb thahsg@ afnhg%’&n%f’”iﬁ%ngtwork. In the

IlTustra a no Imting exa

noﬁmﬁﬁeﬁeﬁﬁb&&%eggp%%sg E}g\?e d'tr{ee%gﬂé] gog's&\é' Sfid rrF?f?f-maged
nfrastru

e'e&%ﬁa?%cgon@e%%l SrigGE P RYSall § 35@19’( % hatd, tbahﬁnfa@ apjects

sponse
and n%naged elements do not have to be created according to physical

relationships. A directory service may be created based on a logical relationship.

[0025] FIG. 2 is a flow chart illustrating a non-limiting example of a method
embodiment 100 showing how the directory service may be used by an
application to manage and monitor a complex infrastructure. When an
application is executing, certain predetermined events may require a response to
resolve the situation. These events act as triggers that cause the application to
access the directory service. The directory service contains services, map
objects, managed elements, and their respective roles and policies. When the
application accesses the directory service, the application uses the directory
service to determine the proper response to the predetermined event. The
application may access certain map objects and managed elements to determine

their respective roles and policies. The proper response may require the



resol ve the situation. These events act as triggers
that cause the application to access the directory
service. The directory service contains services, map
obj ects, managed el enents, and their respective roles
and policies. Wen the application accesses the
directory service, the application uses the directory
service to determ ne the proper response to the
predeterm ned event. The application may access
certai ments to,deter

iR e EpBel e GrBBotARS 5t Mg TS oy bofssponss may
s'rn@?%%?aﬁ%@@ié?ﬁ'e?%ﬁt Jorercarin odiohe Figignithggons to

inmply require data to be sent to a certain |ocation.
Impliemﬁntgzhe PFOPEF [REPOHES e genaiatechbased Ag thy disegtory service. In
response are generated based on the directory service.
this montlimitingemblodimentnipecaniealidatmin diréctorycsanvte flenciions as the
directory service functions as the interface. [0026]
intéifaze.3 provi des a specific exanple of how an
appl i cation may use the directory servi ce. The

| owd exa e is a.non-| enbodi
oo CEPHRER e St Bt S IIRGRplilon el e e
i rector ser¥ é)ls used to rovision a new server
d'rf-‘stoaaaﬁ ice-i Jorelolyindrerampigs IS @ NAIYHMIYNe rmbedimeny, of the
season. The client appllcatlon Iog? into the directory
pregany idisclessirgg Theygramplehshows hew dis) diteetoss sprvigepisoksed to
(LDAP). The application reads the datacenter map _
projijiecta asw serepdoiaddress duireasatl WP traffiordpringjtee tholiday
to parse the policy for the HITP traffic overl oad.
seasors Mhg dlient apglicatibe l0gp Mtofthe eireetory sepviaeyusingrLightweight
where to
Directory Access Protocol (LDAP). The application reads the datacenter map
object and the policy associated with the map object to parse the policy for the
HTTP traffic overload. This may include: the type of server to provision, where to
place in the network, Online Transaction Processing (OLTP) traffic and need, etc.
Next, the application reads data center managed elements and finds a server
matching the requirements. The server is selected for addressing scalability
request, and its status is changed from available to reserved. Finally, the meta-
directory service creates instructions (for example in XML) with all this data and

sends the provisioning application instructions about a new server object to

provision.

[0027] In non-limiting embodiments, part or all of the data structures
described herein may be stored on one or more computer readable media or a

propagated signal. In further non-limiting embodiments, part or all of the



place in the network, Online Transaction Processing
(OLTP) traffic and need, etc. Next, the application
reads data center nanaged el enents and finds a server
mat chi ng the requirenents. The server is selected for
addressing scalability request, and its status is
changed from avail able to reserved. Finally, the neta-
directory service creates instructions (for exanple in
XM.) with all this data and sends the provisioning
Licatign jinstructions about new server object to_..

melfiis SRaHIBadoBTFn MavaBR doPRTbechgS dRBBtRER 2" 2fdptergption
all of the data structures described herein y be,

ha§9'6}9eéy%tﬁ"br?é‘doﬁt%‘$‘é”bSHELRreF‘OF%a?G’HlﬂUée%Qﬂdég@r media or a
propagated signal. In further non-limting

prepageteheignal. part or all of the 13 methods descri bed
herein may be described as instructions for an

[Odiﬁlcjor N Fbselﬁf‘%cflﬁjréﬁtc}snﬂoe %rﬁtagriﬁ@stpﬂivg'}%ﬂ%r than as
nore conputer readable nedia or a propagated signal.

] i i 0 k . .
i, SRPeEOF RLe o M, SRS ot 7 1§ rh2 S dp8dngptons and
nature of the clains bel oy Nunerous difjcatiaons, and
va(iidfias hhLERME SRRl iaen eI ThdBe atkiRPb gy the

the art after studying the disclosure, including use

disgfossffiiNGHERE UsErRitsBialentfundionst aad/e FQPC@%%BW}P%‘ for
for elenments described herein, use of equival ent o

elenperisidssaribecbbpraimgsse ef egvivplenh fnctigeal gaupbiagh faregavplings
and/ or use of equival ent functional actions for

deswibieshhereips candied user aif nequinglenhsfubstional i ag¢tions for actions
variations are to be considered within the

described herein. Any insubstantial variations are to be considered within the

scope of the claims below.
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scope of the clains below 14 CLAIMS Wat is clained
is: 1. A conputer readabl e nedi um having stored
thereon a data structure operable as a directory
service, the data structure conprising: a first data
field conprising a service |level object representing a
service and conprising data defining roles for the
service | evel object, policies for service |evel
obj ect, and service oriented architecture polices for
the service | evel object ﬁ a second data field
conprising a hardware- IeG%#\ﬂgﬁ obj ect subordinate to
and in relationship with the service |evel object,
Whiatps elaiméd isg hardware or software supporting the
service, and conprising data defining roles for the

1. reesmpuer raRibleTRRdaUm @atingtbreaditesrebara d4ta structure operable
har dwar e-| evel map object, and service oriented

asH diFBctt&S}ts%ﬁcé)Qhé e8fa §tﬁfct&r€%dﬁ%r%‘i¥?g’ e-level map
obj ect . The conput er readable rredl um of claim1,

V"heéeﬁrﬂ cf%@ﬂglﬁtd% H'ﬁ%tmgsr\f icd IEU@Ir gng‘e%Eﬁtl a service

rranage ment p obj ect su ate t in

ang %:Eg%é)'ggﬁﬁ % #ghlﬁmélggleg?&dtggts% rgv eglsggﬂgggtt Rallg 2 for service

rvice nd co 1S at a_def i ]

evR AligEfy ondEnink BTeNER Srpieoby e BeIeqocr SiecSer e 16V object
managed el enent | evel nmap object, and service

angrj ented architecture polices for the managed el enent

| evel map ob{ ect .
a second data field comprising a hardware-level map object subordinate to

and in relationship with the service level object, representing hardware or
software supporting the service, and comprising data defining roles for the
hardware-level map object, policies for the hardware-level map object, and

service oriented architecture polices for the hardware-level map object.

2. The computer readable medium of claim 1, wherein the data structure further
comprises a managed element level map object subordinate to and in
relationship with the hardware-level object, representing hardware or software
supporting the service, and comprising data defining roles for the managed
element level map object, policies for managed element level map object, and

service oriented architecture polices for the managed element level map object.

3. The computer readable medium of claim 1, wherein the service represented

comprises a data center.
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3. The conputer readable nediumof claim1, wherein
the service represented conprises a data center. 15
4. The conputer readable nedium of claim 3, wherein
har dwar e-| evel map | evel object conprises a first

obj ect representing a rack, and a second object
representing a storage area network. 5. The conputer
readabl e nedi um of claim4, wherein the data structure
further conprises a nanaged el enent | evel nmap obj ect

bordi nate t N t|o ship wth the
4. P RmR et B et Gfantimheeltigehereiaypbe level
devi ce, . WI tch supporti ng the service, and
o @Shﬁ?mgf'f'ﬁ‘gs 4 E%SOEH@FF W%%%‘P@@ ragk: nka Sﬁﬁ?f%fb%'éled
el enent |l evel nmap object, policies for managed el ement
repregentingspstogageaiea ngiworker vi ce oriented architecture .
polices for the managed el enent |evel nmap object. 6.
A nmet hod of operating an information handling system
conprising: executing a software application;
5. el comnputgr eeadablenhedintreofizdint 4, winetef theadatagtrudtare further
informati on handling systemto which the systemw| |

compaBeNd mARRRIdI A ent IdislanhP bbjestsuiciginatd o dritein
software application, wherein the directory service

relﬁwﬁﬁh'lpsﬁﬁh S ﬁarﬁwaméw b@jebh PetES iR Sbrie Elodagedevice,
h: an service level o jeCt repr esenti ng a service

or ?\é}ve : og’PBhﬁ:br{Qe gé‘?‘\ﬁ’ced sht RoRprishigedath QenibiRg 5185 Yorthe

ect, poli
managed element level map object, policies for managed element level map

object, and service oriented architecture polices for the managed element level

map object.

6. A method of operating an information handling system comprising:
executing a software application;
monitoring an event external to and effecting the information handling
system to which the system will respond;
accessing a directory service with the software application, wherein the
directory service comprises data relating to the event and configured with:
an service level object representing a service and
comprising data defining roles for the service level object, policies
for service level object, and service oriented architecture polices for

the service level object; and

16



7.

for service |l evel object, and service oriented
architecture polices for the service |evel object;

and 16 a hardware-level map object subordinate to and
in relationship with the service |evel object,
representing hardware or software supporting the
service, and conprising data defining roles for the
har dwar e-| evel map object, policies for the

har dwar e-| evel map object, and service oriented
architecture Lices for the hardware-level n

obj ect; and ggﬁSFC&Y?rﬁéeYﬁlQ?RﬁWF%@ ¢ 'P@@o‘of%}%dﬁ he
data to res onﬂ.to,t e event. %J' The met hod of cl aim
6, wher ef F Poit selyioelevel PBisch xerrgseating,gardware or
instructions in response to the event. 8. The nethod

of cl ai NfHWRIRSUPPAMINGLhaiseRice BPdLamprising datariefining roles
conprises a managed el enent | evel map obj ect

subor di nferéhe bargdwareteved meap ehjetti polidieshfor tfee hardware-level
har dwar e- | evel object, representing hardware or

sof t war emsppyigedt) anyl sérwicearrientsd architectampolices or that a
defining roles for the nmanaged el enent |evel map

obj ect, hadwaee-tsvel prapobjegeane! enent | evel map

object, and service oriented architecture polices for
t hegameragRg irthr@BBos 4E&WRM B 198G to r@spdritttoltRE RYEnOT
clarm 6, erein the directory service represents a
data center. 10. The nethod of claim9, wherein

har dwar e-| evel map | evel object conprises a first

qme%gthrog s %?a?rﬂtét, %e@g ihgﬁé ’goﬁ\wg réfa &ﬁ %8{?971 8%&1%5 the

representing a storag

instructions in response to the event.

8.

The method of claim 6, wherein the directory service further comprises a

managed element level map object subordinate to and in relationship with the

hardware-level object, representing hardware or software supporting the service,

and comprising data defining roles for the managed element level map object,

policies for managed element level map object, and service oriented architecture

polices for the managed element level map object.

9.

The method of claim 6, wherein the directory service represents a data center.

10. The method of claim 9, wherein hardware-level map level object comprises a

first object representing a rack, and a second object representing a storage area

network.
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network. 17 11. The nethod of claim 10, wherein the
data further conprises a nanaged elenent |evel map
obj ect subordinate to and in relationship with the

har dwar e- | evel object, representing server, storage
device, or switch, supporting the service, and
conprising data defining roles for the managed el enent
| evel map object, policies for managed el ement | evel
map obj ect, and service oriented architecture polices
for the managed el enent |evel map object. 12. An
infornation handling system conprising: a processor;

ut er bI e um accessi pl e by the processor
1o HaraeingG O et piherep s da et %%maw B Eranaged
as a di rectorg/ service, the data structu
elerBapleve! meap abiert subordinpte tedRghin é?'ﬁﬂo%‘fh'% ewtv.te@ hpedware-
obj ect representing a service and conprising data
lexeb pbjeich gepresestiriaservere starage device\e svitshesupparting thees
for service |level object, and service oriented
seavicd) iand ctoomperispg daiesie]fiomgtrbtessfer theceahages elebjent tevebmap
a second field conprising a hardware-|evel nmap object

objadhqidliciestfer mhnagedielement lediel arzplotjest] ahd s&wiceasriantsd
| evel object, representing hardware or software

arGhifRRaIré 'pBﬁlcés’ﬁr 8RS WafRSgedBRNMEHTISVES it shiéa. def i ni ng
roles for the hardware-|level map object, policies for

t he hardware-| evel map object,

12. An information handling system comprising:

a processor,;

computer readable medium accessible by the processor and having
stored thereon a data structure operable as a directory service, the data structure
comprising:

a first field comprising an service level object representing a service
and comprising data defining roles for the service level object, policies for
service level object, and service oriented architecture polices for the
service level object; and

a second field comprising a hardware-level map object subordinate
to and in relationship with the service level object, representing hardware
or software supporting the service, and comprising data defining roles for
the hardware-level map object, policies for the hardware-level map object,
and service oriented architecture polices for the hardware-level map

object.
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and service oriented architecture polices for the
har dwar e-|l evel map object. 18 13. The system of cl aim
12 further conprising an application configured to
exam ne data fromthe information handling system
wherein the application is configured to comunicate
wWth the directory service in order to address an
event; and wherein the application uses the directory
service to generate instructions that are a function
of the data fromthe information handling system and
the directory service to respond to the event. 14. The
system of claim 12, erein the data stnucturF further
13c§r‘ﬂ6rﬁ‘ry§&“ &' Clatin Jgdurterarnsmnrising, a1 apaliradiep sepfigured to
subordinate to and in relationship wth the o
examing@ata froay the ipfgrenation hapdiingesistery. whe@iathe anplication is
software supporting the service, and conprising data
configured tgcommamidate withdherditaciory ereicerin orderdd address an
object, policies for managed el ement |evel map
evettj and whanein Sies @pplzation este theadicdutdryciewviee tqooenarate f or
t he managed el enent | evel nap object. 15. The system

insbluctord thal 3re AMGTEbA OF tHe G&th \fioR® tHeSRfoRARETbE thafAiRY $yB8sm
a data center. 16. The system of claim15, wherein

and M VREQohEIEHicBRP rdpHRH toEETerftonPri ses a first
obj ect representing a rack, and a second obj ect

representing a storage area network. 19

14. The system of claim 12, wherein the data structure further comprises a
managed element level map object subordinate to and in relationship with the
hardware-level object, representing hardware or software supporting the service,
and comprising data defining roles for the managed element level map object,
policies for managed element level map object, and service oriented architecture

polices for the managed element level map object.

15. The system of claim 12, wherein the service represented comprises a data

center.

16. The system of claim 15, wherein hardware-level map level object comprises
a first object representing a rack, and a second object representing a storage

area network.



17. The conputer readable nmedium of claim 16, wherein
the data structure further conprises a nmanaged

el enent | evel nmap object subordinate to and in
relationship with the hardware-I|evel object,
representing server, storage device, or swtch
supporting the service, and conprising data defining
roles for the managed el enment | evel map object,
policies for managed el enent |evel map object, and

173%%0:%% cﬁetélirl% S%E%rr%%ﬂj ﬁf&fua%rrp it é' Cﬁéc're]:notrhetﬁ?a M (?tg?ed
further comprises a managed element level map object subordinate to and in
relationship with the hardware-level object, representing server, storage device,
or switch, supporting the service, and comprising data defining roles for the
managed element level map object, policies for managed element level map

object, and service oriented architecture polices for the managed element level

map object.

20



