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migration within a cluster. Clusters are typically less expensive than conventional parallel

systems (e.g., symmetric multi-processing (SMP), massively parallel processing (MPP), non-
20  uniform memory access (NUMA), mainframe). Clusters have typically been managed
manually and individually. It has conventionally been difficult, if possible at all, to manage
more than one cluster because of problems associated with vendor specific hardware,
software, and protocols, and platform specific hardware, software, and protocols, and
interactions. Since cluster management has conventionally been difficult to perform,
25  operator errors associated with cluster management have occurred. Thus, improvements in

cluster management are still desired.

Summary
The following presents a simplified summary of managing object-based clusters to
30 provide a basic understanding of some aspects of such management. This summary is not an
extensive overview and is not intended to identify key or critical elements of the methods,

systems, APIs, GUIs, computer readable media and so on or to delineate the scope of such
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Yet another aspect of this application concerns a set of objects tha’; facilitates object-
based cluster management. The set of objects includes a parent object that models a managed
object, a cluster object that inherits from the parent object and models a cluster and vendor
cluster objects that inherit from the cluster object and model vendor specific cluster solutions.

25 Still yet another aspect of this application concerns a computer system having a
graphical user interface comprising a display and a selection device. The graphical user
interface employs a method of providing and selecting from a set of data entries on the
display. The method includes retrieving a set of data entries, each of the data entries
representing a cluster management option, displaying the set of data entries on the display,

30 receiving a data entry selection signal indicative of the selection device selecting a selected

data entry, and in response to the signal, initiating a cluster management operation associated

with the selected data entry.
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Figure 2 illustrates a typical two node cluster.

20 Figure 3 illustrates an example system for facilitating interaction with heterogeneous
cluster solutions by managing object-based cluster solutions.
Figure 4 illustrates an example system for facilitating interaction with heterogeneous
cluster solutions.
Figure 5 illustrates an example system for facilitating interaction with heterogeneous
25  cluster solutions that includes communicating via a standardized command set and a set of
objects that model clusters and/or cluster components.
Figure 6 illustrates an example hierarchy of objects that model clusters, resources,
and/or cluster components.
Figure 7 illustrates an example object based cluster manager interacting with physical
30 entities through cluster objects and resource objects that model physical entities.
Figure 8 illustrates an example object based cluster manager interacting with cluster

objects and resource objects associated with multiple heterogeneous clusters.
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like computer 100. Similarly, computer executable methods described herein may be

20 performed on a computer like computer 100. It is to be appreciated that other computers may
also be employed with the~ example systems and methods described herein. The processor
102 can be a variety of various processors including dual microprocessor and other multi-
processor architectures. The memory 104 can include volatile memory and/or nqn-volatile
memory. The non-volatile memory can include, but is not limited to, read only memory
25 (ROM), programmable read only memory (PROM), electrically programmable read only
memory (EPROM), electrically erasable programmable read only memory (EEPROM), and
the like. Volatile memory can include, for example, random access memory (RAM),
synchronous RAM (SRAM), dynamic RAM (DRAM), synchronous DRAM (SDRAM),
double data rate SDRAM (DDR SDRAM), and direct RAM bus RAM (DRRAM). The disk
30 106 can include, but is not limited to, devices like a magnetic disk drive, a floppy disk drive,
a tape drive, a Zip drive, a flash memory card, and/or a memory stick. Furthermore, the disk
106 can include optical drives like, a compact disk ROM (CD-ROM), a CD recordable drive
(CD-R drive), a CD rewriteable drive (CD-RW drive) and/or a digital versatile ROM drive
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ethernet/IEEE 802.3, token ring/IEEE 802.5, and the like. Similarly, the network interface
112 can connect to wide area network technologies including, but not limited to, point to
point links, and circuit switching networks like integrated services digital networks (ISDN),
packet switching networks, and digital subscriber lines (DSL).

25 Referring now to Figure 2, a typical computer cluster 200 is illustrated. A computer
cluster is a collection of independent computer systems interconnected for use as a single,
unified computing resource. Computer clusters are highly available, scaleable, and
affordable and help create a virtual system image through clustering software. Membership
in a computer cluster is dynamic. Computer clusters may interact with cluster resources.

30  Cluster resources are a collection of shared resources, such as Internet Protocol (IP)
addresses, disk volumes, and applications. Cluster resources are scaleable, shared, and

facilitate providing dynamic ownership. A cluster package is a collection of cluster resources

bundled to provide highly available services that facilitate a designated usage of cluster



30 Cluster resources are a collection of shared resources, such as Internet
Protocol (IP) addresses, disk volunmes, and applications. Custer resources
are scal eablog/oosshared, and facilitate providing dynam c eemassh2pr A
cluster package is a collection of cluster resources bundled to provide

hi ghly i | abl ervices that facilitat I t ed. 0 er 5
Vo 031 JBEs kRS BE8ad T wBik A E pE RS S UARE R Sulik]

scal ealldb&xtignd hi ghly available with a dynamc |ocation. In the cluster
200, a first. node 210 and a second node 220 are il]Justrated caonmunicating

through a sdit 8F Absigoradd. 2sdishacderkd 28¢ zasconkmode pbiare Hetddks 5
ﬁ.”d. pr '(f%ﬂﬁﬁnﬂ%ttiwg KBy gs'erf‘é{f flét%h%ezz,%‘? Cﬁét%végfé 24 ! ﬁéldd@ﬁaht}ﬂé RGwolkt not
imted t0, objett baSed cluster nanageéers, S,” systens prograns an

appbi cainid @risate Teewdrks sid Aageravdide iascess td asitieainethding, botmetrimatd nobyetth a

set of .cluster resources_240. Simlarly, the cluster 2 i illu ated in
conmuni®@8tq Sstgl prnageset Gl eriiene rprq%éaﬁrae abpligtiSih o T Sppods 2L B
resour %ﬁsﬁia B%B@ggﬁagcgﬁeﬂ vhﬁal aggét%@eﬁgtet s nb'éséﬁfo. RAsKRASSthe FhgteE hiplser 200

may be enpl oye exanpl e, in providi I sk servites to an
ent er prillsstratefihe comtrempratioe withet $eeof ¢lhster iestuerea 26D ndhe déts of tlugtemiesdurtése

cluster y.Jnteract with the clusters through an ject-based cl| uster
_rranager%ﬁtar@y?sioetﬂ?y %raﬁ?ﬂ%erhn@vﬁ{‘gewaﬁg%e%?f ncq‘é@z?fn%) el-“él}/'sheeefﬁléﬁﬁ%t E%{t

i ngbudesaAplOR] prolvidhes 8k GbNide8lto alRRRGRse3 Aheanebrprise] vah& thAR RAGEETRIY!
application 350 is ilTustrated. The object-based 15 cluster manager 320

i nt er actizscily twithathsl clusters, 31y initeract] withrshie chgtersy thypegho an raby est-baged celusteroBCcM
assunesngnhat cltusstgrs, cluster conponents, and resources are nodel ed by
objecté. aﬁ@ﬁ@?iﬁﬁ’@lusters as cluster objects is facilitated by organi zing
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interact with an object based cluster manager. Thus, the application concerns simplifying
cluster management and facilitating substantially simultaneously managing more than one
heterogeneous cluster by overcoming interoperability problems.
An “object” can be, for example, a self-contained entity that can include both data
25  and methods to manipulate the data. Generally, the data is exposed or made accessible via an
interface of methods. Objects facilitate abstracting logical and physical entities in software,
and hiding the information and details of an abstraction inside an object while exposing a
world view via an interface. Objects are typically arranged in a hierarchy that facilitates
inheritance and other object oriented programming techniques.
30 The system 300 includes a graphical user interface (GUI) 340 that facilitates viewing
the cluster 310, components of the cluster 310, and/or other enterprise information.
Furthermore, the GUI 340 may display information about the object manager 320. For

example, the GUI 340 may display information concerning which clusters, components, and
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process on a cluster component, sending a command to a cluster, sending a command to a

cluster component, starting a cluster, starting a cluster component, halting a cluster, halting a
cluster component, starting a failover process, stopping a failover process, starting a
25  maintenance process, stopping a maintenance process, starting a load balancing process, and
stopping a load balancing process, for example. Therefore, the GUI 340 facilitates
interacting with the cluster 310. By the GUI 340 retrieving from the object manager 320 a set
of data entries associated with, for example, cluster management operations, the GUI 340 can
be flexible, providing advantages over conventional, hard coded systems. By displaying the
30 set of data entries retrieved from the object manager 320 on the GUI 340, and receiving a
data entry selection signal that indicates the selected data entry, the GUI 340 facilitates

initiating cluster management operations through graphical operations rather than
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In one example, the object manager 320 provides means for identifying one or more

heterogeneous clusters 310. Once heterogeneous clusters have been identified, information
concerning clusters can be displayed through the GUI 340. Similarly, commands may be sent
25 to the heterogeneous clusters from the GUI 340 and data concerning the clusters can be
retrieved via the API 330. The object manager 320 may also provide means for surveying the
heterogeneous clusters, which includes identifying data values, identifying changes in data
values, and identifying cluster components and/or resources associated with such
heterogeneous clusters. Thus, a cluster management application 350 may, through the API
30 330, interact with the data retrieved while surveying the heterogeneous clusters by the object
manager 320. The object manager 320 may be éided in surveying the heterogeneous clusters

by one or more agents (e.g., neural network surveying agents).
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Wlput er executable instructions that are simlarly stored
on a conput efyrming now to Figure 4, a system 400 that facilitates interacting with heterogeneous

cluster solutions is illustrated. The system 400 includes a cluster detector 402 and a cluster
supervisor 404. The cluster detector 402 facilitates detecting heterogeneous clusters like
cluster 410 and cluster 420. Cluster 410 may be, for example, from a first vendor that has
25  vendor specific hardware, software, and protocols. Similarly, cluster 420 may be from a
different vendor and thus may have a different set of vendor specific hardware, software, and
communication protocols. Conventionally, interacting with heterogeneous clusters required
accounting for vendor specific hardware, software, and/or protocols. However, by modeling
clusters in objects, systems can interact with the abstracted objects rather than the vendor
30  specific items. Therefore, the system 400 can interact with objects that model clusters and an
object hierarchy that facilitates interacting with heterogeneous cluster solutions. The cluster
supervisor 404 can collect data from the one or more heterogeneous clusters and invoke

methods in the objects that model clusters to store the data collected from clusters. The
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Turning now to Figure 5, an object-based cluster management system 500 is

illustrated communicating with a cluster 520 through a command set 510. Thus, a cluster

detector 502 and/or a cluster supervisor 504 may communicate with the cluster 520 and/or

individual clustef components (e.g., component 522, component 524, component 526)

25  through the command set 510. Producing a command set 510 is facilitated by abstracting the

similarities between clusters and/or cluster components and/or resources into objects that

model such entities and by encapsulating the vendor specific attributes and functionality

inside the objects. Providing a command set 510 simplifies programming a cluster detector

502 and/or cluster supervisor 504 since users of the cluster manager 500 are only required to

30  become familiar with the command set 510 and not with the internal details of the objects
communicated with through the command set 510.

In one example, the command set 510 includes commands that facilitate defining a

cluster, defining a cluster component, viewing a cluster, viewing a cluster component, calling

10



network agents may substantially continuously traverse and/or nonitor a
network or networks on which one or nore clusters nmay reside. Intelligent,
aut omat edwoasaozgat herers may identify clusters, cluster eomusnzm3z9 and/ or
resources associated with clusters and 20 transmt data concerning the
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pr obl em@n@ofents, and/or resources. For example, while an object may model a cluster, the object

may also be employed as the interface between an object-based cluster manager and the

cluster. Thus, by sending a command to the object that is bound to a cluster, the desired

effects of a command can in effect be sent to the cluster. Thus, so long as new clusters,

25  cluster components, and/or resources implement the interface to the command set 510, new

clusters, cluster components, and/or resources can interact with an existing object-based

cluster manager 500 through the command set 510. This simplifies development and
integration of new clusters, providing advantages over conventional systems.

Turning now to Figure 6, an object hierarchy is illustrated. A “cluster object model”

30 refers to a generic object model that describes cluster related objects and their inter-

relationships. Thus, a cluster object model facilitates providing a unified view of cluster

membership, services, and various resources owned by a cluster. Similarly, a cluster object

11
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inheritance, aggregation, data hiding, and encapsulation.

In one example set of objects employed with systems and methods for managing
object based clusters, an agent object may be provided that inherits from the parent object and
that models an agent. As discussed, an agent may traverse a computing environment locating

25  clusters, cluster components and/or resources and reporting data concerning items to an
object based cluster management system. The agents may be, for example, SNMP based or
RMON based. Like new vendor specific clusters may be created, and like integrating the
clusters with an object-based cluster manager is simplified by object modeling of clusters, so
too can new cluster discovering and/or monitoring agents be created. Integrating agents is

30 similarly simplified by modeling and abstracting the agents in objects, which includes
defining an interface between objects and the object-based cluster manager. New agents that
implement the interface can readily be integrated with the object-based cluster manager,

providing advantages over conventional systems. Thus, the object hierarchy may include
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and/or resources, one example object hierarchy may include a folder object that inherits from
a parent object and that facilitates a hierarchical display of objects in a graphical user
interface. Similarly, a resource folder may inherit from the folder object and model a
resource thus similarly facilitating a hierarchical display of objects in a graphical user
25 interface employed to view clusters, cluster components, and/or resources. Furthermore, an
example object hierarchy can include one or more implemented folder objects that inherit
from the resource folder object and model items like a service folder, an address folder, a
process folder, a subnet folder, a file system folder, an application folder, and a disk volume
folder to similarly facilitate integrating an object-based cluster management system with a

30  graphical user interface employed in, for example, enterprise management.
It is to be appreciated that a hierarchy of objects may be stored on a computer
readable medium. Thus, a computer readable medium storing computer executable

components of a set of objects can include a parent object that models a managed object,
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812, 814, and 816 that are respectively modeled by objects 850, 852, and 854. Similarly,

cluster 820 includes components 822, 824, and 826 that are respectively modeled by objects

860, 862, and 864. Cluster 810 is modeled by object 830 and cluster 820 is in turn modeled

by object 840. The objects 830, 840, 850, 852, 854, 860, 862, and 864 are illustrated in

25 communication with the object-based cluster management system 800. Thus, the object-

based cluster management system 800 is isolated from the vendor specific and/or

implementation specific details associated with cluster 810, components 812, 814, 816,

cluster 820, and components 822, 824, and 826. Therefore, programming the object-based

management system 800 is simplified since it may interact with the abstractions captured in

30 the objects rather than interacting with the specifics inherent in the physical entities,
providing advantages over conventional non-object oriented systems.

In view of the exemplary systems shown and described above, methodologies that are

implemented will be better appreciated with reference to the flow diagram of Fig. 9. While
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can include receiving and analyzing data from one or more agents, which in one example,

may be neural network agents. The data received from the agents can include, but is not
limited to, the name of a cluster, the location of a cluster, a set of cluster component
identifiers, a set of relationships between cluster components, processes that can be
25  performed by a cluster, commands that can be sent to a cluster, up time, down time, trap
destinations, and locally available applications. Since clusters may be heterogeneous they
may be abstracted and modeled by objects, which simplifies interactions with heterogeneous
clusters. Data that is received from agents that discover the clusters can be stored in one or
more data fields in an object that models a cluster. Typically the values are stored in objects

30 that model a cluster by employing an interface of methods associated with the object.
Once one or more clusters have been discovered, resources associated with a cluster
may also be discovered. Similar to how values associated with clusters can be stored in

objects that model a cluster, values associated with resources may similarly be stored in
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resources may simlarly be stored in
agents, which in one example are neural network agents. For example, a newly discovered

cluster may indicate that it has a first disk capacity. After a period of operation, disk capacity
may change. Therefore, an agent that is monitoring clusters may report the new disk
25  capacity. When the changed disk capacity is noticed, methods in objects that model clusters
can be invoked to change the data values stored in the objects modeling the cluster. It is to be
appreciated that in parallel processing systems that monitoring may occur substantially in
parallel with updating of data values associated with clusters. While agents may monitor
clusters, agents may also monitor resources associated with clusters. Therefore, a method for
30 managing object based clusters can also include monitoring resources associated with clusters
and updating values in objects that model resources. Data values employed to update objects
that model a resource can be received from agents, which in one example may be neural

network agents. Since the agents may substantially continually monitor resources and/or
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functions may be invoked, for example, by remote procedure calls. The “computer

components” that can participate in a cluster include, but are not limited to, computer-related
entities, either hardware, firmware, software, a combination thereof, or software in execution.

25  For example, a computer component can be, but is not limited to being, a process running on
a processor, a processor, an object, an executable, a thread of execution, a program, and a
computer. One or more computer components can reside within a process and/or thread of
execution and a computer component can be localized on one computer and/or distributed
between two or more computers.

30 Clusters may have state and thus clusters may be managed by starting the operation of
a cluster and/or stopping the operation of a cluster. Starting and stopping clusters can be
performed by, for example, sending commands to the cluster. Since actions that can be taken

on clusters may depend on the state (e.g., up, down), viewing the state of a cluster can
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mai nt ag)ﬁtfﬂﬁn ENARERHIGHS WIRRIRESAseltéstuxia ifl clubietledr vienTettainestate arankiions
related cluster resources. 5 At 950 a determ nation is made concer ni ng

whet hercelr inatdleterj Actignpmay be sierafeia tn destingtigns. dherefpre, f AP JESERHPRET on at
950 is .y n C r ] NADAG er can
el udd Aie’ PE S eatithel BY £ leaeR;rol Rlor B ARE aced RRRAS M OpiEh 15
cal bi nglestirpyishemaytckistah Sinca ifotiastin, cadbininpgclastusds réoenetli foom agems,

cluster, sending a command to_a.cluster, confirm n action to h
per f or iFEtes NaANaBemeRE can JREPdG HEImE Eudeert, Progeshey ﬂﬁgh gla&e EXEame andor

regi st ?%ﬂd?&d%fo?@&i&?%ﬂcéﬁ?g%stérg sting a trap destination, listing an

agent rocess, lrstin uster process, and |aunching a |ocal

appl i cat i on.Ofeuspgization ¢y whichagiusigrsaarecémstbped taim supoutde pightyoavdilable

fail over ro.cessgﬂ%ﬁfcor a cluster, |oad ba anck%%.i n a cluste P and
per f or FPRECAFEPH @uf}F‘bE’éggeﬁtfn? 6" P LYUTREL. Y BOEFS L Ean

I Nqhudeystdr qk. e XAARhRicaly Rictiing Prol@dihf IS af Rwif LS EomPORAN ek upand/ or
identifying the location” of "15 one or nore cluster conponents. Viewing a

cl ust erclustan ¢omepandet), faad eplenepige withins pl elysteg (dstabuire prcessoty erd/sr detadat a
val ues.stored,in an object that are.enpl.oyed to : cl [or a
ci ust ePepieh st YepRRheiD, tiecPLRRETEH BBk JroRe e Bl B8
CONMPON BhSnuiEHHidE iMegrity tedins! REurdiGAulity)| TUe wratdshing ivfasiisdtedbphdéractings er
function on a cluster. For exanple, a cluster may have the ability to

per f or ith e ehicctsythat angdef theglusteys, rgberdharwih thgphysicalntitiehdrglyconsi dered a
system functid.Qn. Si_m | ak | Hh i a

pr gér am w iql?%ﬁrsbdf%r%%%%erc@ m‘?ﬁ}gé%tf@g ?g%{te%?%ﬁ (\%nl@eﬁ?]dﬁl %&gﬁﬁgﬁﬁééﬁﬁﬁi on.
Syst em(agd/disk, taper CDJ. uTikis, dr:ppivatioe alsp\colexins henagheaepdiecesb T hessfoeein
procedure calls. The_ "conputer 0 nents" that can participate ip a

cl ust erdn; W@Pﬁﬂ% mefled dote1R8RSING (R 162?38%582 “i%‘ﬁé’t EfSOfuee %@H‘ge@%i gﬁnég?nsei t her
har dv‘ariﬁolu&igé %‘iﬁég 2 C%E%O‘Q@Je? Vi@viﬁ% LRI NsthrliRE SR stOpisfal WS cd, Nand
execution. or exanple, a conputer conponent can be, but

, is not limted
t o bei nglling pfinctes onunresngcomay deppafbansdr Foa epaoplesdefmingia redsjueest canan

T AT SRR TR R YONNe TE T
gingt fi gﬁfﬁgém@srte@p NHRAERE, GRVIRE al REAIrES BthyOmcRIIE dQME resdlfbe Aefinition
values. Like clusters, resources may have state, and therefore a resource may be started
and/or halted. For example, a tape back up resource associated with a cluster may be
employed to perform an automated tape back-up nightly between midnight and 1:00 a.m.
25  Therefore, the resource may be started in anticipation of the automatic tape back-up and
stopped after the completion of the automated tape back-up to facilitate saving electricity and

to reduce security risks.

At 970, a determination is made concerning whether the management of object-based
clusters is completed. If the determination at 970 is no, then processing returns to 910,
30 otherwise processing can conclude. While the blocks shown in Figure 9 are illustrated in
sequence, it is to be appreciated that a method for managing object based clusters can be

performed in parallel processing systems and therefore, the illustrated blocks may be

performed substantially in parallel.
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between two or nore conputers. 30 Clusters may have state and thus clusters
may be managed by starting the operation of a cluster and/or stopping the
oper at i orwofo3@ozskuster. Starting and stopping clusters camcChasopzior ned

by, for exanple, sending commands to the cluster. Since actions that can be

taken on cl rs may depend on t : e . . UD . heWoad;d he
state of a c#%é%élg %%‘kﬁ/ mﬁl&/\gooéﬁog‘g’é@%c?ﬁ%%ﬁ?%ﬁg%%@aﬂ@ ®
conf i r nilagravddeproeidianackedsi 10 inGbiechbagded (chteiahnageral 030U STHer APXCEd(0adan tect i ons

may be perforned automatically when certain states exist in clusters or
when cempeyedstiat exampplas byimsagramgtesud 01 & agdier seessses ARR20010s ShRy29585Sstoor ed

intra ] I St Lok C be
rogi st G be B Sk ShB st HiaR RSl R ik Mamlel? HRRBIEAY 0%
destsi nattil o nan mtele ptdgsdredo aBiassa dhndtar (@as,i tonineoke &5 Pipagtich, ust wositdrsits
received from agents,, | ust er. nagenent can include.l.isting the agent
pr oces SWETAIRBL topAgessAL: 1??&8131:55{3}%’51!3 © VEPRS & OFIARS %ﬁﬁliltﬁﬁdéﬁ’g@g Pﬁ?sﬁ%e .
cl ust er&-thaa@%%@é.l §8hd, Qb g ’t}fén)r Rl 9026 BaBilp ¥R rkidnd heSHRRRANL | NG
hi ghly available applications. Thus, cluster management can include

per f or nifrie thisteo nemagerob®Sds ithregprbgramener’s0taght isssimplified by, lezrningrthe ilatalthge

i grati ing f | ust £.t _cl ust
Componcity oG8 tiskit et Wiy A Belta s Shapstr g RGP deana or
dat@ heiyeemanhstst 8630- WMRNEYciing A6 MAKIRERHYNG NFbHLAMIAS & 0 OLRBS NY

(e.g., defragnmentation, communication integrity testing, security audits).
Thi s prioeeessss1§20.s Siraidarly, thet AR HPOican ercaza,deidgvgev esottheeclogipaarageh 3 thodel

t he clusters,, .rather than.with the physica tLt [ ters
and/ or a@fi& E%Pe‘é%ﬁ%?% N 8lr‘\lf 3 fr%’ytﬁ? 5 uétF Ig%%n%ef hoﬁ eF{))Ijr S&ﬁ%g%é, %I%Eé egsr i‘(rieosc,;fl(l)l gfces
(e. 9., MéiEtatest RRE, balkingThidg  méditor ahplstait 6O Bnélos aneenclastas amrmagtlnger

resources. Therefore, in an exanple nethod faor mang‘gi ng obj1 ect - based

cl ust ereympeBerE Dy ecxFERRIES raty ratived i thieysh ithr PARdi W0 & iha §lusicr dasigeete,

Vi e NG AT eSO Coraf %ﬁdit[f'(%lsﬁgsdre }eQQ‘R%;Pg&%eﬁﬁﬁ%@aﬁgalu%n%ld/&alleia'tigﬂs}@ps
function On a Tesource nay be perftorned. tor exanple, defining a resource
can 20 behedandalires agoiged, thepmuess @020 oagsemborich® maesaataca]ueandcassendsat i ng
the respurce with one or nore clusters. Sinmilarly, viewi ng a resource nay
i ncl udehgfifaglitas W@“@gé%@?&‘éadd’@hnﬁ’ingiﬂ?fﬁug}%/'iF’d@sﬁOQ?g'ke clusters, resources

may have st a}§me3R8nbREAES RI06, AafEROHERE 108Y pR8esSilibAthn G4 Rhied. For

exanpl e, a tape back up resource associated Wth a cluster nay be enployed
to per fdatarasaociatetl onigh doscoapmgbachstap Bygway of bléstsiweéen, rdattinghdings dutLlngd a. m

t2 gp?&hggg}ai?{ggfoa hella&ee?&l%rlg&tig&%hg s%zg,tt er é(ﬁlgesls,qhgrc])%vlngllr, %?et \Ife% 018 fthetcrgl%ab%ﬂ{igsmt Ic

of, and the member resources of a cluster may pass through the discovery interface 1040.

“Cluster discovery” refers to the process of identifying cluster related objects on a network.

The discovery can be, for example, Simple Network Management Protocol (SNMP) agent

based or remote monitoring (RMON) agent based. In cluster discovery, correlating
25 information gathered from different hosts is undertaken.

A second interface 1050 passes application data and/or control data associated with
monitoring a cluster. For example, data including, but not limited to, cluster status, load,
maintenance state, and utilization may pass through the monitor interface. A third interface
1060 passes application data and/or control data associated with managing a cluster. For

30  example, data including, but not limited to, defining a cluster, defining a cluster component,
viewing a cluster, viewing a cluster component, calling a function on a cluster, calling a
function on a cluster component, invoking a process on a cluster, invoking a process on a

cluster component, sending a command to a cluster, sending a command to a cluster
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stopped after the conpletion of the automated tape back-up to facilitate
saving electricity and to reduce security risks. At 970, a determ nation
i s made cwomanedsayy whet her the nanagenent of obj ect-basedPCEIUSSL/2K339 i S

conpleted. If the determination at 970 is no, then processing returns to

, her wi_se. ' | ude Wil e the bl '
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for managhghiieRbi@eingd@Satbvet Yedcesss sppinBa faletéropdesks] fafigad halntdaoeessi ng
systens and therefore, the illustrated blocks may be perforned
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access Its functionality) where witing a programis facilitated by the
pr esencthat wieivéreorAptoviied dataTdssaxciated tithrdisdoseringhe corstyyy aseemnd iokdadeathahg t o

understand the interna of t cluster. manager 1030,. t he. pr.ogr r's
Vack T Siebetuast 'St PRy Yol pftor et ApEHioRRE * Sheeh: g1t haficd (R e or
103(p Tﬂk&vésa&iph%ﬁ@és%taem@aﬁua fithNsara B hwnetdronal ity of the 10 cluster

manager 1030 while exposing that functronality to programers 1010 and/or
processes 10%hat Basrbker Hyscribpd ahpre Tvdoles apvasploeiagepleat dt val afegpurss, mhk
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1030. Virspd cdystess. n Hewevari org, olfagrdingsy skdh i dheyart srayarscoaniee tha edennd/ or
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t hr ougherhinvaceAitter MG, mbdifionitorax amplaialibhs tha@Oh]l withinrthe scoptearffthe eppbOdé
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cl ust er&a@}ﬁ WA IRFIIOFS, Jgttgﬁth&m t ttge itHE UECHYSS bift CIHpre‘%Gn %?‘?118‘?@364 o,
the namgesetfifon R tfalns, kmﬁgwiméﬂa@d RAG B8 fisive B8 aQWAREr sitfifer ¥PMALQEm t he
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The di scovery can be, for exanple, Sinple Network Managenent Protocol
(SNMP) agent based or renote nonitoring (RMON) agent based. In cluster

di scover ywomenoaskati ng 25 information gathered from dif f @centSonosrs i s
undertaken. A second interface 1050 passes application data and/or control
data associated with nonitoring a c¢uster. For exanpl e, data including,

but not limted to, cluster status, 18 , mai ntenance state, and

utili zaWheis GRYn&BsS through the nonitor interface. Athird interface 1060
passes application data and/or control data associated with nanaging a
cluster. For 30 exanple, data including, but not limted to, defining a
cluster, defjni cluster co Vi ew no. cluster, viewng a

cl usterl'conp%ﬁ%e%?),daf(%]inﬁ?%ngdo Snﬁqlg%%nc}%sﬁe%f C\(@Afnl?gltsgllg; calling a function on
a clsuster califereiis odelvt dkdrogludtey; @8@ss on a cluster, invoking a process on
a cluster conponent, sending a command to a cluster, sending a command to
a cluster 1%0TWE QB GOBSLESYabESH agsugtod Bih the gRp OR &S CRsker thefea0cg%t er |
starti n&'&t%%@&elﬁ%@%ﬂem’ halting a cluster, halting a cluster
conponeng, starting a tailover process, stopping a failover process,
starting a mai ntenance process, stopping a nmai ntenance process, starting a

| oad bal ancing process, and stopping_a |qad balancin [ ocess .na SS
t hr ough®t he } &1ahade off dgm 'ﬂhu@ﬁerF ndlé?%(e’é&%r?plch"sﬁ ‘Eo“gﬁ%lg)r?eﬁljlecem‘@é, set

of @pplzilﬁ.a&i.n%rha&r?&ﬁ%ffé Bp;ng{fj@g%ﬁg_ can be stored on a conputer-readable
rrec}i um THe I'nterfaces can be "executed by a conputer conponent to gain
access to an object based cluster manager. Interfaces can include, but are

not linted t.0, fir interfac t hat receivyes or. proyi des data

associ g'ed Vd"qw%pgi%%?% ‘Ql%?ﬁéata@fef%séres‘beg HGW%E%P\L{% that receives or
provi des data associated with nonitoring a cluster, and a third interface
that 10 receives or provides data associated with managing a cluster. Wat
has beeh desbrdmetodoiotlain hoogueisingever al exanples. It is, of course, not
possi bl e to describe every conceivable . |.pat | 0f._ components or
rretslﬁodol 0gi e(glscfoég?nngp%nreﬁ’&%og% S%Hrézg%gslsg?lgl%g%ﬁ@%s%}‘g eerhsgl,l(f met hods, GUJI's, and
API's enpl oy egbrirp ¢iRM2gGhdte vahjee @bsochasieritle thesdneros .mdie wesoRtces dmen®br otk nary
skill in the art may recognize that further 15 conbi nati ons and

per nut aAWeshsthaieodeb 8 §3s9Eee. Accordingly, this application is intended to
enbrace alterations, nodifications, and variations that fall wthin the
scope of the appended clains. Furthernore, to the extent that the term
"includes" iEheenetiodedf ictuihhé, siédierd desdovetiagca irpdouooe comphieescleadinmg drde t er m
is i ntend@d, to, be inclusive in a manner simlar to the term "conprising"

as 2Ohat2PbEing data e PBF 8t BTS#8ERSenpl oyed as a transitional word in a
claim
6. The method of claim 5, where the agents are neural network agents.
7. The method of claim 1, comprising:
25 monitoring the one or more clusters; and
updating one or more values associated with the one or more objects that model a
cluster.

8. The method of claim 7, where updating the one or more values comprises invoking

30  one or more methods of one or more objects that model a cluster.

0. The method of claim 7, where monitoring the one or more clusters comprises

receiving and analyzing data from one or more agents.
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20 WD 03/ 005525 PCT/US02/21379 Cdainms Wat is clained is: 1. A nethod for
managi ng obj ect based clusters, conprising: 5 discovering one or nore

cl ust er s;wand/005533 ori ng one or nore val ues associ ated wi t RCThsSopzB7Dr nore
clusters in one or nore objects that nodel a cluster. 2. The method of
claim11l, where discovering a cluster conprises receiving and 10 anal yzi ng
data fromone or nore agents. 3. The nethod of claim 2, where the agents

are neual nNEIMREKCRSEN iR 9, Wherd 1R J¥BHtE 8 Rlird hatdidagemepri sing: 15
di scovering one or nore resources associated with a cluster; and storing

one or nore values associated with the one or nore resources in one or nore
obj ect s 4t hat m)detb (g {Cgso cce. 5.. The nmethod of claim4, where discovering
a resource C’Jgfﬁ)rfl? 8L oL EUH iﬁ’alpgﬁﬁlg' 20 anal yzing data from one or nore

agests. 6. ThénitRingede 6f metiesdicesRgdciitdd\RitRGRMNS o hord ElukRls; ARt Wor k
agents. 7. The nmethod of claim11, conprising: 25 nonitoring the one or

nore cl ust erwpdatingl cppatheRg BrBesoRssepietedy With caneaers Broratobipctd that fredebfe or
nor e oQ%&&h% that nodel a cluster. 8. The method of claim7, where
updati ng the one or nore val ues conprises invoking 30 one or nore nethods
of one or nore objects that nodel a cluster. 9. The nethod of claim?7,
where nonitoring the gne or _nore cl ster%@conprises recei ving and

anal yzildg dakhe meEad ohelan hpMeersdwetng die oppop WDEFHSS pRRPISE TPk 10,
Tha ometded: flord hBtHBMS of WM SndASLRORIS 1] ARMEGLe NSt OT K agent s. 11. The

met hod o alm conpri si ng: oring one Or nore resources
associated with the one or nore clusters; and updating one or nore val ues
associ ated w.th ope  or re _objects that .nodel a .

a13. V)fhe meﬂlod of claim 1?, jW%ere monittoring the one or more resources comprises

receiving and analyzing data from one or more agents.

15 14.  The method of claim 13, where the agents are neural network agents.

15.  The method of claim 7, comprising:

managing one or more clusters, where managing a cluster comprises performing at

least one of, defining a cluster, viewing a cluster, calling a system function on a cluster,

20  calling a user function a cluster, sending a command to a cluster, confirming an action to be
performed on a cluster, starting a cluster, halting a cluster, registering a trap destination,
listing a trap destination, listing an agent process, listing a cluster process, and launching a

local application.

25 16.  The method of claim 7, comprising managing one or more clusters, where managing a
cluster comprises performing at least one of, failover processing for a cluster, load balancing

within a cluster, and maintenance processing for a cluster.
17.  The method of claim 15, comprising managing one or more resources, where

30 managing a resource comprises performing at least one of, defining a resource, viewing a

resource, starting a resource, halting a resource, and calling a function on a resource.
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resource. 12. The nethod of claim11l, where updating the one or nore val ues
conprises invoking 10 one or nore nethods of one or nore objects that

nodel a rwemanes2s 13. The nethod of claim 11, where nonit @Crrgoyhs7one or
nore resources conprises receiving and anal yzing data from one or nore

agents., 15 14. The .net hod .of . cl ai m 13 ere the ents.are neural .network
Rgent 5 1815 A pRlet AT BHGHine AP i P FoEmir A el i Gl
clusters, whedgstoRibaaiorghad d6lbs bhE ofRBRY disR&spedf orming at | east one of,
defining a cluster, viewing a cluster, calling a systemfunction on a
cluster, 20 dudtersygeraisosibet galisets datg feone thesmeror moshelpigrsa command to a
cluster, confirmng an action to be perfornmed on a cluster, starting a
cluster, halting a cluster, registering a trap destination, listing a trap
dessti nat9i on,THel Sbtefibo fslaigEes) iwhefeohe Shuster s@ddrvigorgpresenistag leapt arrasiSlatasand

| aunching a |ocal application. 25 16. The nmethod of claim 7, conprising
nmanagi rfgRBAodhe ors @ m9rgsustess. where nanaging a cluster conprises
perform ng at | east one of, failover processing for a cluster, |oad

bal ancing wthin a cluster, and nai ntenance processing for a cluster. 17.
The net2tod dfhecéygiemn b5 clagmnsy ivieny atriastgormegoDthe dusterodeteat@sand thesclusibrer e

30 managi ng, a resource conprises performng at | east one .of, defini a

" esour CEPCTYISaTFAG GAta Felig aF BIOTS Shiaeis £ Abs ELR iFEkon ol A S R LA iidle.  and
caljhi nGompbHGRt 1 on on a resource. 22 WD 03/005525 PCT/US02/21379 18. A
system f0|p facilitating interaction with heterogeneous cluster solutions,
conprising: a cluster detector that detects one or nore clusters; and a

cl uster [Sup hvi SOf thgtlcoleéroectls data fromthe €]net or_nore %I usteréj. 5 19.
The sytiem offScPAI 25 18R e HTES Heu@i%er” TFS PUFEE A% AHERSRIS Tt PRISEY one
of dat gi@@dnycontrol to the one or nore clusters. 20. The systemof claim
19, where at | east one of the cluster detector and the cluster supervisor
store data in one or nore objects that abstract at |east one of a cluster
and.a cj,ust 0 tyn 2k The S clial h e or
rord oot o SMFP ARSAGH;20. Shherg HEIAUS R ne MG MepdBLP s R,

cl ai m ZQperwlzer eomimin@att witheh®bné be ntdre bfsctsdidt@ehar standhrtiized, cdausbizred

command set.

23.  The system of claim 22, where the command set comprises commands to perform at
20  least one of, defining a cluster, defining a cluster component, viewing a cluster, viewing a
cluster component, calling a function on a cluster, calling a function on a cluster component,
invoking a process on a cluster, invoking a process on a cluster component, sending a
command to a cluster, sending a command to a cluster component, starting a cluster, starting
a cluster component, halting a cluster, halting a cluster component, starting a failover process,
25  stopping a failover process, starting a maintenance process, stopping a maintenance process,

starting a load balancing process, and stopping a load balancing process.

24, The system of claim 18, where at least one of the cluster detector and the cluster
supervisor receive data from one or more intelligent, automated data gatherers.
30
25. A set of objects that facilitates object-based cluster management, comprising:
a parent object that models a managed object;

a cluster object that inherits from the parent object and models a cluster; and
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supervi sor comunicate with the one or nore objects through a standardi zed,
normal i zed command set. 23. The system of claim 22, where the command set
conpri seswomnetsads to performat 20 |east one of, defini RgTaISOYUSTEY ,
defining a cluster component, viewing a cluster, viewing a cluster

conponent, ¢all . %%rg vERRG QR 8@ cfts %#%@Jﬁt oGl tﬂer@us?erfd’bgﬁrt bR nfAePorfe USt er
conponent, 1 RVOKI NG & process on a cluster, 1 nvoking a process on a

cl ust erorewIpoasivr spetfivdilingeraoltionyrand to a cluster, sending a command to a
cluster conponent, starting a cluster, starting a cluster conponent,
halting a cluster, halting a cluster conponent, starting a failover

processys 25 ﬁfe%@?&f&é&tsf@cha‘%eﬁ, %rﬁg[r?%ﬁ%gﬁ arting a nmai ntenance process,

st oppi ng a mal nt enante process, st a | oad bal anci ng process, and
st oppi ng a lanagettalbjare thatinherits é®m th2parehihebjsgisné madflsehaigantl ®d wher e at

| east one of the cluster detector .the.cluster supervisor receive data
fom one. or CHBIE MGiE SPRIOGEGTT OBTEs At b EpTE dierase ok TS ol Gig i

obj ect snéBItnd@GhLdifiah&atOb] ect - based cluster management, conprising: a
parent object that nodels a nmanaged object; a cluster object that inherits

fromthe parent object and nodels a cluster; and 23 WO 03/005525

PCT/ USQR/ 21379 or .vendor cl.uster objects that inherit fromthe

cl ust e%bj g@te Sﬁﬁ%e%?%ﬁ%q!&rﬁaém%r C%P%Sl%nqo_r specific cluster solutions.
26.10The set ahskofae€bigefthat _irﬂiefi’[szfﬁ)m@l&gﬁh'rbrﬁlofﬂﬂict indafogentasobppei that
inherits fromthe parent object and nodels an agent; and one or nore vendor

agent obj ectasagkeledt i inberitsfenm theeazgys abjcebindanodelip @feiéndone or nore
vendor specific t YA f. i i rising. 10
2 Task spacdseyraig: fudd i e 08 o UHeR o oy BB FRERIOR 9%
space; meéelvasdorepicifit takksat i nherits fromthe parent object and nodels a
task; and one or nore vendor task objects that inherit fromthe task object
and nodel one or nore vendor specific tasks. 15 28. The set of objects of

cl gikm 2%, cqq%rsietsg, -1 Jﬁ%ﬂrﬁecéﬂﬁﬁﬁngbj ect that inherits fromthe parent
obj ect "and nodel's 'a resource space;
a resource space object that inherits from the parent object and models a resource
space;
a resource object that inherits from the parent object and models a resource; and
one or more implemented resource objects that inherit from the resource object and

20  model at least one of, a service, a process, a subnet, an address, a file system, an application,

and a disk volume.

29.  The set of objects of claim 25, comprising:
a folder object that inherits from the parent object and models a folder that facilitates
25  ahierarchical display of objects in a graphical user interface;
a resource folder object that inherits from the folder object and models a resource that
facilitates a hierarchical display of objects in a graphical user interface; and
one or more implemented folder objects that inherit from the resource folder object
and model at least one of, a service folder, an address folder, a process folder, a subnet folder,

30 afile system folder, an application folder, and a disk volume folder.

30. A computer readable medium storing computer executable componehts of a set of

objects, comprising:
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a resource object that inherits fromthe parent object and nodels a
resource; and one or nore inplenented resource objects that inherit from
t he resouwoasptisext and 20 nodel at | east one of, a serviPCEF/USQ/m30TEess, a
SEbnet, an address, a file system an application, and a disk volunme. 29.
The set of ' f ' i skng: a folder object that inherits
fromthe pa%L n@%%?&g%&gﬂggaﬁﬁgaepgﬁg&fio@@?’ that facili tlat es 25 a

hi er ar chi cala dlusig abyecd thaoinherits Sronm the pyremp bbjeed andswodelsrdt @dudterce; a resource

fol der object that inherits fromthe fol der object and del s.a resource
that faci | {95t noFeryeRAs € PIgishrtaphett fHB’iléIEﬂt%luﬁt?f fg’?gcﬁ ZPAHILET R

i nt erfaogq?cgﬁggn&g%f%ﬁmgﬁgj %g{é%ﬁgnt ed folder objects that inherit fromthe

resour ce der ect at | east one of, a service folder, an
addSess f ol deragent qbjent dmsinhotitd drom thegpabame bbjecl aldmodeBinagent; e syst em

fol der, an application folder, an di sk.vol une folder. 30, A ut er
readabl e nmedPGH SEYF iVﬁ@AOE&ﬁﬁﬁtogleC&tgﬁtdf’ﬁmte{?% oFERt @Jfﬁt apd élécfd%ggge of
obj ect synoRRRIdShBd ic ggmy@ 03/ 005525 PCT/ US02/ 21379 a parent object that
nodel s a nmanaged object; a cluster object that inherits fromthe parent

obj ect and raddef spage ebjaeitthat inteniés Hom e parorirmbisct endisodals abjskeparet hat

inherit from.,he cl . .object and nodel . one , or vendor specific
cluster sol (t'f %]?Je%%lt&% Hﬂ’ﬁghstei%%j{%}éec?ar?rﬁé)tjqcﬁ edrrln%erfgrlgarsr%{’t he parent object
andonodel s ajmeagafbic WhboOfhsBbRct ahddhhafeiidm ol esk Sbideabnd Avdel bnd oM t he

agent object and nodel one or nore vendor specific agents; a task space
obj ect mergtvendisppeific faskin t he parent object and nodel s a task space; a
I

task object t j i.ts. t. I i : one
or mor e vendofCepuh SEher Ty Al HRREERph (e AIE REBA WIS “one
or norspagegndor specific tasks; a resource space object that inherits from

the parent object and nodel s a resource space; resource object that
i nherits frcriceomEchaiecithad Biherts 5o thapsey OgJeF}b%@JPE%?S ﬂBeSBWQ&M nor e

| mplsement ed JeSAURGR i Efidited R0urkd BETebis thitARhdrGrdn? AR FREurRO ekt ARM
nodel at | east one of, "a service, a process, a subnet, an address, a file
syst emmadel aplebstaamtiofg service, a process, a subnet, an address, a file system, an application,
and a disk volume;
a folder object that inherits from the parent object and models a folder that facilitates
a hierarchical display of objects in a graphical user interface;
20 a resource folder object that inherits from the folder object and models a folder that
facilitates a hierarchical display in a graphical user interface; and
one or more implemented folder objects that inherit from the resource folder object
and model at least one of, a service folder, an address folder, a process folder, a subnet folder,
a file system folder, an application folder, and a disk volume folder.
25
31. In a computer system having a graphical user interface comprising a display and a
selection device, a method of providing and selecting from a set of data entries on the display,
the method comprising:
retrieving a set of data entries, each of the data entries representing a cluster
30 management option;
displaying the set of data entries on the display;

receiving a data entry selection signal indicative of the selection device selecting a

selected data entry; and

25



and a disk volune; a folder object that inherits fromthe parent object and
nodel s a folder that facilitates a hierarchical display of objects in a

gr aphi calwoga#oises er f ace; 20 a resource fol der object thatCirnise?/21339 f r om
the fol der object and nodels a folder that facilitates a hierarchical

obj ect & tnalt FRBHeCOPE A, Bk £ B0 alPSethaltobial iR SRR W dos

one of the&helzbefedld@&érﬁﬂyder an address folder, a process folder, a subnet
folder, a file systemfolder, an application folder, and a di sk vol une
folder. 25 31. In a conputer system havi ng a graphical user interface
conpri shng S t i nd
cel ot bt R by of PRyl 81 GRS h kR ohEap SnlfE oBERE MM o
conpr i defivging reetchisesr] dgfiming ed cdnfstedaﬁcanmmem esaewmgchl cﬂnistérhen@ahg e nrdustees
representing a cluyster 30 managenent op EIOI’I di spl ayi ng the set of data

ent ri eSOBROTHE ¢AlldRg Ay funcllensio; %ghetea:a%l 8atd M@P@dﬁ 6n° lustefn @mpeftsibat i ve
of t he t

05/ bpCLBBlR S MRy e MSRE! iRBIRe 2 Btk Un Pkhsel dbiipofil Sndi) o
managenmantmangd & atcluster asading atoechnvinklHo atdhmtaeioambedltdﬁarang atalyster3@artifige

met hod of claim 31, re the cl ement 0 tion.is at | east one

of 3. agtslr Aymhoun PHinE anlveh HYEE e PReREr RO SOhSHnEA BHPYE MOERhst or

Vi @i NgtoBpiak %%ﬁéver%&%@@%fhfrhmgcﬁhiairﬂ&aﬁcé BRREdsORtoPPIng aGhalffeRince GRbdesd)d 2

function on a cluster conponent, invoking a process on a cluster, |nvok|ng

a procetgelrxgralaa@bdgnengpmnmdtswp@em logd halapgingaredesso a cl uster, sending

a command to a cluster conponent, starting a cluster, starting a cluster

conmponent, halting a cluster, halting a cluster corrponent starting a

failoves. processf aﬁﬂlcatlapﬂog@nalnt@fdces/eﬁbmapes 8 compaet teadatie fRUNGLERHKRNCE

process, stopping a maintenance process, starting a |oad balanC|ng

pr oces §XecHfen dyo8pForgpEter @a@peeﬁnari& PIYWHieBsWith 38 applicationfpragisn dkati on

pr ra adabl e medium for execution by
?9 E%cnp[&tggé@onen gq)ﬁq%:tglﬂ}lun ion’ w&{lﬁgsuﬁﬁeappl ication programthat 15

f aC| I i t at es adbpeiterfirs atatcletdv@r andarsagasanicasicomp ol an ngplication data and a

control data associated with discovering a cluster;
a second interface that receives and returns at least one of an application data and a
control data associated with monitoring a cluster; and
20 a third interface that receives and returns at least one of an application data and a

control data associated with managing a cluster.

34. A system for controlling heterogeneous clusters, comprising:
means for identifying one or more heterogeneous clusters;
25 means for surveying one or more heterogeneous clusters;
means for abstracting a cluster; and
means for controlling the one or more heterogeneous clusters through a standardized

command set.

30 35. A computer readable medium storing computer executable components of a system
for facilitating interaction with heterogeneous cluster solutions, the system comprising:
a cluster detecting component that detects one or more clusters;

a cluster supervising component that collects data from one or more clusters; and
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a first interface that receives and returns at |east one of an application
data and a control data associated with discovering a cluster; a second

i nt er f acewohamossetei ves and returns at | east one of an appCiraspt/zrz7dat a and
a control data associated with nonitoring a cluster; and 20 a third
interface that receives and retyrn t |east one of an application data and
a control &Q?ar%’é’%@?lﬁ"ct%@an’ﬂ%\éfﬁé’ﬁ'b?gqrng a cluster. 34. Rpsystemfor
controlling heterogeneous clusters, conprising: neans for identifying one
or nore heterogeneous clusters; 25 neans for surveying one or nore

het er o§éneous cahpsteeradablenprdsint storinp somputer wyecatablaissiawctioan orremesthotlor
controlling the (gge %r re. heter ogtz]ggous cl.usters through a standardi zed

commandO'dBfnagky ofgectRaged aleLs the " THRHMm st ori ng conputer execut abl e

conmgonent s Qfiscavéritt @ior hitire El@GkAsi t ating interaction with heterogeneous
cluster solutions, the systemconprising: a cluster detecting conponent

t hat det ect stosing 2o¢luster date pseciated with B eseor mupchuFiess HEMERFIBIE Ut at

col | ec%%qdfﬁtg ,@‘).regtgj one or nore clusters; and 26 WD 03/005525

PCT/ US 378°°% /e or nore objects that nodel a cluster. 36. A conputer
readabl e nedipgirift Gd BEe CNpBie vkt Cibddling bbistts Uigdsedynst feast i pefthed f or
managi ng obj ect-based clusters, the nethod conprising: 5 discovering one or
mor e clnippieFiag the o g5 gnare dispeversd Jusiersiidoci ated with the one or nore

cl ygters in_ one ﬁgtf@&?e&lrﬂo% fustef@del i ng obj ects; updating the one or nore
cl uster node |n6 bjects based, at least in part, on nonitoring the one or
nore di scovered clusters; and 10 nanagi ng the one or nore clusters. 27
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