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Technical Field 10 The nmethod, system application programmng interface

(API), graphical user interface (GJ ), and conputer readable nedia
described herein relate generally to information and data managenent and

nore particularly to managi $gSPTEMEANDMEIHODFOR! S. Background 15 A

cluster is a group of IMAKAINARNOBIFONBASEDNOSERRS coupl ed by software
and/ or hardware that facilitates the conponents working together as a

single system Custers éﬁ%k&ﬁﬁﬁ@e%%% %‘i’i%tio%@t ions highly available
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and performng failover processing through ration within a cluster.
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typically been managed manually and individually. It has conventional ly
been difficult, if possible at all, to manage nore than one cluster
because of problens associ at ed wi Téchuiealdieldspeci fic hardware, software,
and protocols, and platform specific hardware, software, and protocols, and
i nt ektact i ons. T8 method) us&t@n, applicgton mrogrammingn ieficon 6APY), Igeaphiceli ifsrcult to

erform, [e€ t
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Sunmary 1nik':lnma1ﬁcm dnd\dairammmmt sndamererpattichlagyg tomeameging abfjectrbasad clusgters.

obj ect - based clusters to 30 provide a basic understandi ng of sone aspects
of such managenent. This summary is not an extensive overview and is not
I ntended to |dent|fy key or criticBhckgte@@nts of the nmethods, systemns,

APls, QU s, r’rPuter readabl e. nedja and so on or to delineate the scope of
suc hi uster is a group of independent computer components coupled by software and/or

hardware that facilitates the components working together as a single system. Clusters
facilitate keeping applications highly available and performing failover processing through
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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WO 03/ 005525 PCT/ US02/ 21379 itens. It conceptually identifies managing
obj ect-based clusters in a sinplified formas a prelude to the nore
detail ed description that is presented later. This application concerns
systens an?Omd09Ses for obj ect-based cl uster managenent ROIBEW/ 2830kt
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specifi solutions. 25 Still yet another aspect of this application
concerns a coinuthee aspeptoftinistapplication conpems lai syatemufoe facilitatingf intseaciompithsi ng a
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. on,
associ ated w gtianether aspect of Hhis appligation cpyeerns a set of objects that 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.



2 WO 03/ 005525 PCT/ US02/ 21379 Anot her aspect of the application concerns a
set of application programinterfaces enbodied on a conputer readable
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set @& objects that nodel clusters and/or cluster conponents. Figure 6
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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.



obj ects and resource objects associated with nultiple heterogeneous
clusters. 3 WO 03/005525 PCT/ US02/ 21379 Figure 9 is a flow chart
illustrating an exanpl e nethod for nanagi ng object-based clusters. Figure
10 il ust rWON3/08852%exanpl e application programm ng interf RE4W/BIFHh whi ch
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r ead YFa can be practiced wrthout t hese specrflc det ails. In other
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er asppl eqdaem@dioammabl e read only nmenory (EEPROM), and the Ii ke VoI atile
menory can include, for exanple, random access nenory (RAM, synchronous

RAM (SRAV) ,  digu lci mtqsmputeﬂﬁeﬁh%ﬁeﬂgdwzw a mgmonY d04 a rate
SDRAM ( %&W t/oﬁqu%?drfsgﬁb RV, Q%thérQ@B’?‘M ope&'ﬁy @bﬁﬂ%ct%@ Wb&an

i ncl ude devices |like a maghetic di sk drive,
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a memory;gd xﬁputg rlb@erg%&ly’t poqnpqitesrkcxecutable 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



106 can include optical drives |ike, a conmpact disk ROM (CD-ROM, a CD
recordable drive (CD-R drive), a CD rewiteable drive (CD-RWdrive) and/or
a digital versatile ROMdrive 4 WO 03/ 005525 PCTI US02/21379 (DVD ROM. The
menory 104WOM0eSHY e processes 114 and/or data 116, for SEWHHY213The di sk
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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 eabl e, shared, and facilitate providing dynam c ownership. A
cluster paWRHIEOI5E a coll ection of cluster resources buRITAFH3IH ovi de

hi ghly avail abl e services that facilitate a designated usage of cluster 5
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appl i cation ) I's 1l T"ustrated. The object-bas 15 ‘cl ust er manager 320
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assumes , cluster components, and resources are nodel ed by

obj ect s.&%ﬁkﬁﬁgﬁéﬁ'mt ers as cluster objects is facilitated by organi zing
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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 (GUT) 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



world view via an interface. Objects are typically arranged in a hierarchy
that facilitates inheritance and ot her object oriented progranm ng

techni ques. 30 The system 300 includes a graphical user interface (GUJ ) 340
that faci | MOPBEESH ewi ng the cluster 310, conponents of RHAEUBI®r 310,
and/ or other enterprise information. Furthernore, the GU 340 may displ ay
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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 GUIT 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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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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cluster solutions is 1llustrated. The system 400 includes a cluster detector 402 and a cluster

-u.)

-Q—

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

individual cluster 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
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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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6 illustrates EOSSIb e object hierarchy, it is to be appreciated that
ot her objaedustéri Grgar ardwsremgﬁmre, eopmyieationnprataselsh a ndwanging, objeets n a
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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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hi erarchy sinplifies programm ng associated with object based cluster
managenent by 20 facilitating reaping the benefits of object oriented

anal ysis, design, and programring |ike inheritance, aggregation, data

hi di ng, an¥Od3@efs2ul ati on. I n one exanple set of objects REHIIOYE™ t h
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object that .in, turnh inherits, fromthe parent aobje which faciJitates
obj ect - bXYEH 2pd 6%0%81?3 FrERTE e nBhee Hhepress aY%‘f’@ﬁirya(ﬁ%‘?ﬂg 'i?ﬁ%tfﬂ%ﬁ"déx | e
obj egs hétBeraveabyr dpasikiv @ﬁ@ualehﬁ,&hprﬁﬁ@ﬁ@d 2d3b@6é objbat cariiBedif Sorhraa@scurcepar ent
obj ect and nodel s a .task space. The exanpl e hi erarcrﬁiacan al so_ji ncl ude a

task obj @ject andmopeltepys ke pargices; BroCesies, pibnetaddispessile ReieruaRlicaliqigsk and
one or TR die VAMmeP & tclflath ARrRIMEAE! Such NBoutdsl Gitb Larl EOIBRHTAR! BBker0D) ect

and nodel one or nore vendor specific tasks. Simlarly, "an object

hi er ar chypagagemenriclysida. a resource space object that inherits froma parent
obj ect and no 05 | ¥ At | j nherit
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I mpl ement resource objects can.inherit fr I uk | ec nodel
tone 11 R ap et ong g oo Ly fiEhy et (AR o KGREL G P 306
appl i cat i @agent 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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and di sk volunes, to facilitate incorporating such resources into an
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vendor s
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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and a memyybestidued network agents. The data recewed 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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Fig. 9is a flowchart that illustrates an exanpl e conputer-based nethod
for managing object-based clusters. At 900, general initializations occur.
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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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and/ or resource data types, sizes, locations, and valid values. Since the
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mai nt ai ni Ng a nrn
accur at earohmtee&antlmlmdnmaﬂm a wysthrh and/oc hmtfm@oami/wplustet affed exam;ﬂdz,

resource 5 At 5 i on nmade concer.nin et he tionis
to be pef BI*"ITEI&Y %C@E{Jfgaf grperformt%%pc%tyesfem e%vivdwsﬁﬁ%gbwf}%ﬁ&” %en at
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functions may be invoked, for example, by remote procedure calls. The “computer

é’

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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command to a cluster, confirmng an action to be perfornmed on a cluster,
starting a cluster, 10 halting a cluster, registering a trap destination,
listing a trap destination, listing an agent process, listing a cluster
process, aW@ WBAMEHi ng a | ocal application. Furthernore, MIAEG/AER
cluster can include performng failover processing for a cluster, |oad

bal anci rlaclmatéuoﬂﬁﬂmng W HRHRF an A6 eﬁfﬂegfeﬁbﬁﬂedr@ﬂ af'él@d?&n CRrtih QBIRHS iy beor  a
cluster. Defining a Cluster can include for exa rovi di ng

i dent i f iRerforrhest automatically sienp osrtein siatesgxdst dr clugtenstor Wbm ajfstple SgRSIUANSOf 15
one or I | xanpl e,
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enpl oyed tlostemctl baregistesedeby amastiood foa ntdnaging robfeetslmscct:elustasnw gichdtapr s can

cal | ing ot sk bR it R R P BT s Py bkt bl ' 7

nmay havechidie @bhdgetrignt! Garb@ichude Misting abslapént piccesses ethg. havei examinadeaddsor whi ch
woul d be 20 CQ i dered a system function. Simlarly, a cluster may have the
abi | i ty TeBorsda W?%P“ﬁoéﬁféﬁgcw %t en by a user of the cluster, which would

be a user fungid aplicaict RMvARE/ c‘RIste'r'§ ‘?ure exﬁplﬁféd' RNg d’ﬁﬁyorﬁﬁg h'i‘gl&kﬁdaﬂafﬂér
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obj ect, .an exe abI e r ead execut r uter.
e or " nRuSTE SrSpoftplsnant SofmErtatithleRer RrtbdHatte, BfaghhorlROR 00
of y exedmmmblmgmtegﬂpb tdstng, @mmﬂﬂs)cmsbﬁodem@ llszfazﬂnamed bninteractingt e er
and/ or |str| et two or por ter may have
state anﬂl]?ﬂ’ﬁ ectidhat pe B‘BSWFM&@&HE gﬁ ﬁ’rﬂtﬂﬁiﬁﬂc‘i ﬁ’ét%?ﬁ Fgﬁtfyon of a
clusier and/ qrustbRRRHS chib@r BRAGHES tad infraet Wethne oPnfré ChstePRFoELAPPI NY
clusters can be perforned by, for exanplé, sending commands_to the

cl ust er . (eGriisk, Epei @Rk Thi‘ﬁ;tth%mllsgl@éﬂé@ﬁonﬁmsépﬁ@ﬁ@%esﬁweﬂeB@FRfm@nmt he
state ( ﬁi@%ﬁ? rgémﬁh% forVinEet SHjets %\E’ﬁﬁ ier& &E&iﬁéeefnaﬁé’éénﬁzt Mcggl'{s005525

PCT/ US02 ate confirnrng er an actilon can be perfornmed on
a cl ust einclu@agtdefiningca ircnosropmyicting pesspuscopdarting erdtsioppingye wsewrceetdai n
states ey c ers t ¥ a

ol ust or - Cokite & Ry oB e eRsred iy, SE bl Fof ehisle! ey o RESL, (2 2

dest 2 at includé amamingcd msdnace dmatm@t}me@pmtce,rm dsgoceting theadsdume withn sl m‘g

obj ect - based cl usters,.. and such trap 5 desti S Sl nce

i nf or mat PO CUSESy n‘f’lﬁjdlag%‘élfm 3 §°SB‘§8% A" nﬁg?n ngpé r%goulr{J @&Eutm%
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and/ or

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 O 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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reported information concerning clusters. One application in which clusters
are enployed is in supporting highly available applications. Thus, cluster
managenent can include performng failover processing for a 10 cl ust er
(e.g., autWOMBOBRPYy migrating processing froma down cl RS d¥Pbnent to
an up cluster conponent), |oad balancing within a cluster (distributing
processi ng argéfering ahdw t@qtlgve@(m &1 upplRbticio PRopfenhing, inbifhc® ¢APDI 1“000915.
mai nt enapce processi ng % defragneéﬁatlon conmuni cakg nteqgrity
test | ng,ﬂg@talrrq mrywémwssss o ebipgthard siuster menegeril039.aThe) §19 ing

with t hec%ﬁ Fedl Sort %“%93@% gi’@gﬁg«;ﬁ 181G and/Bt PEdcelsdan o9t k& gtafﬁeadégéésioc al

entities rectly. 15 or cluster "conponents may interact wth
one or m@swasc@méwwhmmect-b@eg clustelt mimageralfi30. @p»examlﬂsaptqseanﬂner

appl i gat ongern nagi.n oprces.. Ther
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Cxcanpl o, 06fE8 AL G0% R et Shan o HopRerim v L0 Fas WpPelend RN erBBL. | ng
the resouf @e chatd ndmagsi 180, 8e pRErdEaat Gtk W diMphfi®l by leaffidigthel ikisifedes .
Simlarl i(? Vi ewi sc?l@a resource _may_incl yde di spl aying t/i_lesource defig%l on

val ues. 1§09ctocthg cfustes manager, 1038 This, facHliates; prgapsulafing the dimetignality, o urce
may be SElﬁit&re?nanﬁ’éEg/ ﬁ;?:Oh%Jhil@de Bgs%g %gﬁ&g&mnﬁh aRﬁ pERSAmMEks I BROU hkPor

assoclated wt a cluster perform an aut onmated tape

back- up m09¢$5¢8y1 0Bt Rimaitarkyi ﬂm lAé’ﬁtl OQ;OrR#n proyidesdatn vahess ththestustee mangger 1@&%bour ce
may be Sar?a*/&r%gﬁn e @2 b@h?sﬂ%é Ocﬁuse?ggapg%%gﬁd CFJraeQPnR? P@Q?s@rfé‘zo @bopped

after the co |on 0 ck-u ate saving
el ectri cfabmteaﬂssdload (balmdmgemasemmmtdsrythe i stitiss. ofAbn® 60 maxe dbtstersrrmbion dnsters nmade

[ ho. (BRI Y GTRAGS G oty REER . AL R0 st Ry giabers o

ot henyi seo3or OO BéH Ma{haébnqﬁmﬁé tadeepré%ntb@ by hertﬁhmtasvm\aﬁd/bﬂrdﬁt@ump& are
Il lustrated i n sequence, Is to WS precjated tha get hod f or nagi ng
obj ect bAEWeeTY éfesncﬁ‘ﬁ?fl E@PT?RSF? YiSFRAfer mare éﬁtﬂ)(‘f L NGOTFEr and

L her ef o fha Wbfdd iRl 86 1dah DRl atEMchgn ROUTQUOB substant [ ally i
parall el 25 PCTIUS02/21379 Referring nowto Fig., 10, an

appl i cati on pincpesnemplg AR 1009, adist intenface 104Qpasges Bspph%lpn data ancywcﬁmaphg
access t 8at€ st%pia?eﬁt‘?/llﬁ?ﬁﬁgo\% %E%usfé? n %6)1 g’usﬂ:&ﬁ)xf‘ﬁﬁta ]19&9&%% buP ﬁot

enpl oyed ranmer s rocesses 1 gain
acceg8 t timitpd tm&remamy ﬂ:eﬂdoahmtemets;zeimeadﬂypsecthe bwsed%lvasdoe,rthmybheﬂo3o
For exan‘g} ahd P hRbE Turces 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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5 1010 can wite a programto access a cluster (e.g., to invoke its
operation, to nonitor its operation, to access its functionality) where
witing a programis facilitated by the presence of the APl 1000. Thus,
rat her t haWa%®0352%gr anmer 1010 havi ng to under st and t he BGIEA1329 of t he
cluster manager 1030, the programmer's task is sinmplified by |learning the

i nt er f aceomgddemt, btartinpa cﬁistb?ts@imﬁ%iﬁ SRIREr O%Q%nen-fm&lﬁgaé?élﬁét&ﬁhﬁﬁnged\él&ﬂéﬂl| ating
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control+ data assoclated with _discovering a cluster. By wa
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! Ocatlbonrectﬂb@s ﬁ"p?@vmésra‘ﬁtaadggfcﬁ%mﬁm Erauchfs&? vendor, the capabilities
of , and the nber resources of a clus pass thr ough the discovery

i nterface 104What h@ besnedesciibadosherg' mqhdeelsqurai Qmmptﬁsocﬁgs, of cqugenmpt yi ng
cl uster r | e,

Si mpl o R RLS Sre? sBaRlaBY St U oRiBn G0 dodbBRie TP B
( RMON) agmtpbseb af dddcribing dleusystems,dhathals cGYTs, mIABIsadmpigyedZﬁ mandgimgehjeadn

t hered, f diff t host d terf 0
appl | cat P LRI ROy Y3t tRo PT AERETh SEOE iy B HENERES, P KR8 Lt or
For ezanpbrebingtihd ahd Petiblititghns ki poibld. i mc&cﬁd'lng@, tlﬁb tafp levation &t nsendédd e,

mai nt enance state, and ufilization may p roug e nonitor interface.
A third PRPEFS aliesatiopsapodifications, #u |V%aélp%§lahf§%la~1§ﬂaﬁhﬁ sce%?frfiw am%ﬁléef{

associ at ggl, ¢ WuARBAGHDdo I biSkithat 10 Tterdl) MERARD Cis AMHSNNG! e dBGiled Ut Ot
limited to, defining a cluster, defining a cl uster conponent, view ng a
cluster, deacgnﬁmg)réhula@ts‘aﬂwdm Aetended ¢abg inalysiye frup manm: signilay te the deray |
calling a, b | 0 a

Col L1 19 SorB6) ol RHSEELCPOTROREIed X URIAL AORORESIR 2
cluster, sending a commnd to a cluster 19 V\D 03/ 005525 PCTI us02/ 21379
conponent, starting a cluster, starting a cluster conponent, halting a
cluster, halting a cluster conponent, starting a fail over process,
stopping a failover process, starting a mai ntenance
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process, stopping a nmaintenance process, starting a |oad bal anci ng process,
and stopping a |oad bal ancing process may pass through the interface 1060.
Thus, in one exanple of the 5 APl 1000, a set of application program

i nt er f acesWOMOBB25t ored on a conputer-readabl e medi um POTASORRBTY aces can
be executed by a conputer conponent to gain access to an object based
cluster manager. Interfaces can inclgggs but are not limted to, a first
interface_that receives or provides data associated with discovering a

cl ust er, Whatiselgimed st er f ace that receives or provi des data associated with
monitoring a cluster, and a third interface that 10 receives or provides
data associated with managing a cluster. \Wat has been descri bed above

i ncl udeslseveAaetlexddophamgingtobjest baséd closters,eomprisingipossi bl e to descri be

ever ye concei v‘?bl e conbination.of conponents or nethodol ogi es for purposes
of deScri bi ngPIRETIEAPE FEMOFRIVRIGE A s, and APIs enpl oyed in managi ng

obj ect - basedstéringsdn@ros mdrewalues associte® withrtié 6ad dr misted dludtérs tih Gndot moRY
recofni ze t ha@1 further, 15 conbi nati ons and pernutations are possi bl e.

Accor di ngfigets ﬁ'in§°‘i§'bi‘)F]i“§tS’E'i on is intended to enbrace alterations,

nodi fications, and variations that fall within the scope of the appended
clainms. Furthernore, to the extent that the term"includes" is enployed in
t he deta?! ed Thiessthogdt poglagm ,hwhereafigeovering: at elupter Somprisssdregeiviag band

i ncl ygi Vg‘lay%\i,}%ed%&?ﬁ'g‘? otd Prhdk a&éhté.he term "conprising"” as that termis

interprete oyed as a’transitional word in a claim 20 WO
03/ 005525 PCT/ US02/ 21379 Clainms Wat is claimed is: |I. A nmethod for

managi ng,obj ect base ust.er r i sing: i.SGOvVering one or nore
clusters® angﬁée[%?atﬁ%go%haém&?wir‘s’fcéﬁgg e e%gggip%yvgﬁcw{x ‘the one or nore
clusters in one or nore objects that nodel a cluster. i 2. The method of
claim1, wherg discovering a cluster conprises receiving and 10 analyzing
data frofh onerF m?fﬁ‘?d@%&éﬁ‘t%?mﬁ?ﬂ% met hod of claim2, where the agents

are feural nediyekkimaMe of mofe reddi@cdiRisapite@ wittladhi¥tel; angonpri si ng: 15
di scovering one,or nore resqurces assocjated with a cluster; and storing

one or nore VEPHINEEONE OF Hrare Velies ssopiatedowith theme 9p moTe IeSOMIFRSSE OPR OHWEor nor e
obj ects palts FRARbdRa FRSRLE.CE-

5. The method of claim 4, where discovering a resource comprises receiving and

20  analyzing data from one or more agents,

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.

9. 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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5. The nmethod of claim4, where discovering a resource conprises receiving
and 20 analyzing data fromone or nore agents. 6. The nmethod of claimb5,
where the agents are neural network agents. 7. The nmethod of claim1,

conpri si ngWOX3/0885%% t ori ng the one or nore clusters; and UREFAUSOAB133he or
nore val ues associated with the one or nore objects that nodel a cluster.

8. The nmethod of claim 7, where updating the one or nore val ues conprises

i nvoking 30 one or nore nethods of one or nore objects that nodel a
cluster.1®. THe methebef ciim®, sthere the agenis eransiial netivark ageets.one or nore
clusters conprises receiving and analyzing data from one or nore agents.
21 WD 03/005525 PCT/ US02/21379 10. The nmethod of claim9, where the agents
are neur il. neThométhadefitiam 7] tomfisngret hod of claim 7, conprising: 5

noni toring one ar nore resources associ.ated. w,th the one.or nore clusters;
and Updat i ng BRI of PR roBroRS e Al iin e one AEMER S 8 ect s t hat
nmodel a resoyydatng bds of MoreBlahRel dfockled With lone Vdremereuptiadts it hiededne or
nore val ues conprises invoking 10 one or nore nmethods of one or nore

obj ect s A Chodel a resource. 13. The nethod of claim 11, where nonitoring
the one or nore resources conprises receiving and anal yzing data from one
or nore agents. 15 14. The nethod of claim13, where the agents are neural
net wor k bgent Bhe methodrpéclaigs hbdvhste epdating the opeepriosd Yajues pempgsesdnekingor nor e
Cl USIET SonciGhéte HRARE e of hid e AORRIhRREFa REGHQY M N0 al | east one of,
defining a cl us?er, vViewng a c ug?er, calling a systemfunction on a
cluster, 20 calling a user function a cluster, sending a command to a
cluster, ,gonfilrmn n.action to be perforned on a cluster, starting a

ol uster Uhal t Fitgithof pftiam” T P o oug T o0 o THRER TeRotros®) SCTTRE 2 1 r ap
dest i nat tee¢iyingiafid hmdyzirp dageiidm PhOGERGHe agéd.i Ng a cl uster process, and

| aunching a local application. 25 16. The nethod of claim7, conprising
managi ng one or nore clusters, where nmanaging a cluster conprises

perfos m g at TheHASthoPEE1Hh, 13 Fhére YIRS aglhtd 6RIVIAndWkagedist er, | oad
bal ancing within a cluster, and mai ntenance processing for a cluster.

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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17. The method of claim 15, conprising nmanagi ng one or nore resources,
where 30 managi ng a resource conprises performng at | east one of,
defining a resource, viewng a resource, starting a resource, halting a
resource, W@P3WLISRY ng a function on a resource. 22 WO 03/BU36593/21379

PCTI US02/ 21379 18. A systemfor facilitating interaction wth heterogeneous
cluster ppl Ut Qngem SR RfiSiliOnterdtin With Bkt Ol 1bBEE Eoriiplfy; OF MOr e
clusters; andAaysz?Iﬂs(%}er lsup’%ﬂ%o?%ﬁg@ Cgﬂg%rgetﬁﬁs ﬂ%ta ?ruom t’ﬁe I())ne or nore
clusters. 5 lsclustéraletegtor that dstectd cicror i®re elhsters; anfle cl ust er super vi sor
presents at |ge o) f 0, t he 0O nore clusters. 20.
The system ofa(?:lﬁ%?rnslﬂ ’1s%l§%t§og{lgﬁdggasﬁénéﬂ{go&go%ﬁlgrecqrﬁﬁs%%ér detector and the
cluster supervisor store data in one or nore objects that abstract at

| east,. ong, of cl ust er, and cl] ust.er 0 conponent. 21.. The s maof claim
20, viher - he T A E ShsPi 4 WhefS erolusl sSePT BrPseni® Bbleest oS B ey - 15
22. The &nHbEI®tRE orfd tinore Qlustydger e at | east one of the cluster detector and
the cluster supervisor comrunicate with the one or nore objects through a
standardi zed, normalized command set. 23. The system of claim 22, where

the commpnd spfe 5@5&% bf l@l%in? Qg,“ﬁgéié ol ealCorleC6MB cluste dbRADE af ErePlmstélel | NI Ng

a cluster, definin cluster conponent, viewmng a cluster, viewmng a
cl ust er WpapGoesore datd injongonmprgrebiectsithal abstrac af daastrone of b Iclusigr and aiglustéron on a
cl usjer Qpgnt, invoking a process on a cluster, involving a process on

a cluster conponent, sending a command to a cluster, sending a conmand to
a cluster conponent, starting a cluster, starting a cluster conponent,

hal ti | ust hal {i | ust t,..starti il
process, 2b5 sTSCmeIsER aF PR A0ePiB She 8 BRaR: PhEHE R HRERLALES Bhbtess.
st oppi nghigrafGhiyNt enance process, starting a |oad bal anci ng process, and

stopping a | oad bal anci ng process. 24. The system of claim 18, where at
| east one of the cluster detector and the cluster supervisor receive data

fromonexnr NHeLsyshebt taRNDo, FHEOTRIGS SR 6f BB ICNRTR dStecdP afd thecliftér Of
objects that facilitates object-based cluster managenent, conprising: a

par ent oBjpewvisor emmygisatesvith fgrange aere abjectsathrough ecgtangpidived, noraalizedherits
fromthe pansiisePb) ect and nodels a cluster; and 23

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.  Aset 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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WO 03/ 005525 PCT/ US02/ 21379 one or nore vendor cluster objects that inherit
fromthe cluster object and nodel one or nore vendor specific cluster
solutions. 26. The set of objects of claim?25, conprising: 5 an agent

obj ect thatVO4¥Pts fromthe parent object and nodel s arP@§NR213%2hd one or
nore vendor agent objects that inherit fromthe agent object and nodel one
or nore vendok ofpett Verlondeasiérsobjatk. thathisha i fronf the lojustet sbjedt and aadeldne
conprising: 10 a task.fspaj\ce o(g' ect that inherits fromthe parent object and
model s aPHTAYR VERlor specifi cluster SJWiQNSt t hat inherits fromthe parent object
and nodel s a task; and one or nore vendor task objects that inherit from
the task object and npdel one or nore vendor specific tasks. 15 28. The
set of offf-ectEhedet ofjokjestispbclainyddh CPBPHENE A r esour ce space object that

i nherg ts from,t ' rggg& I ' resource
obj ecjt that in %r@?tlt%?je?%?nt egi%%(?}gﬂ%e obj Eg?J@ca{rﬁéﬂn%géeiF%ég@?ggﬁr ce; and one
or nore inpl emerdr awbre vendar agsnioddjjents thattinberitifronethe tagént objertand megdtsliomeeorobj ect
and 20 t of, a service, a process, a subnet, an address,
afile s]g{g%gjr%n& r?i)eg%%{ﬁ%éi ion, and a disk volunme. 29. The set of objects
of claim 25, conprising: a folder object that inherits fromthe parent

obj ect els older. thag_facil.itates 25 a hierarchical display of
ob) ecps% %ﬁﬁh&@%’ecg%ﬂ%%%ﬁ’%@m% resource fol der object that

i nherg ts from tadlespaed stgdot taf iBdritaRemTRErént dbjeCieMd hdels Raksk shaej | i tates a
hi erarchi cal display of objects in a hi cal, user interface; and one or

[ gra
mor e i npl emerft @8k higcy diat ipperite framtheparendatect and madels gdaskedlur ce f ol der
obj ect and rgdedr rAbreveAdtk tARDbRk1s tRatSiBht Font Hledaik ottt A ERE bR gler, 2
process folder, a subnet folder, 30 a file systemfolder, an application
fol der, mae vgndorsreoidit @sks. f ol der. 30. A conputer readabl e medi um storing
conput er execut abl e conponents of a set of objects, conprising: 24 WO
03/ 005525 PCT/ US02/ 21379 a parent object that nodels a nanaged object; a
cl ust®er 28®j ecCThetsebdf dbjdemrof tlaini 2§ omipesipgr ent obj ect and nodel s a cl uster;

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 componénts of a set of

objects, comprising:

24



one or nore vendor cluster objects that inherit fromthe cluster object and
nodel one or nore vendor specific cluster solutions; 5 an agent object
that inherits fromthe parent object and nodels an agent; one or nore
vendor ageMOUM¥ts that inherit fromthe agent object aPEITH¥AR137dne or
nore vendor specific agents; a task space object that inherits fromthe
parent obj ecta pacntrbibet thatanddalila mgmged objéctt ask obj ect that inherits from

t he parent object and dels a task; 10 ong, or re vendor task objects
that inherit 4?%???%9%“?&@%_"@%}%&9“‘ hﬁp%ﬁeﬁe&trf‘é‘gogwdelﬁﬁrc S{Féndor_ specific
tasks; a resosHeCs mRdSRndIRlcRSr s8)8dts inahBhédiSirdm &P dild®r RBe8NindaRbRE bnatNd
nodel s a resource space; a resource object that inherits fromthe parent

obj ect aPtMPSFERdorspealiotipgie solpiorsae or nore i npl emented resource objects
that gnherit [y Qi §ifeck %&ﬁsﬂ%ﬁ%&péxé}ﬂg‘téje?%glmsoﬂglsIaﬁ@éént;one of, a

service, a process, subnet, an address, ystem ~an applicati on,
and a di sk votnems;maere fvohdde pgenbphieets thatinhénitHfeom the dgenrobjactarslameds] oobpect and

nodel s a_f . |litates a hierarchical display of objects in a
gr aphi cafnogés‘%r%?llrléﬁgéﬁfiég@?l‘SQO a resource folder object that inherits from

t he fol der obg sk spanelobjed éias inherits fider the parent dbieet dndtmddets aadki sprew; chi cal
display in a i.cal, user .interface; and one or re.inplemented fol der
obj ects t hat ?ﬁﬁg&lfﬁﬁ%fﬁiﬁ%%ﬁ’@s ﬁpggntfo(pmg?nddg?c@g?ata%cﬂd nodel at | east
one 0f, a seryeCér hoted@hdoraiskoshiéchs thaf Hhet@y frord Y RSIE 85jeétOIndShioded ofidIBNEL
folder, a file systemfolder, an application folder, and a di sk vol une

fol der. Dwrevenderspgcifipiagk er syst em having a graphical user interface

conprising a i Y : ' [ : | nd
el et ng f o aoug sPAR RjecP Bab HHAR (R pard TR eP S indabR 4 fphSled

conpri si fR§cSretrieving a set of data entries, each of the data entries

representing. frechitsd oficcr Hl HRBAIRRRNL, RLLABec hAMANATeldiferet of data

entries on the p recelving a a en selection signal indicative
of thE sel ectomenordeoiedmpioaicatet irespurce obictschadnlebait droenthe yresoarvd dbfect/\Md
03/ 0055215noge a% e%sotzo/n% %%,7agservice, 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



in response to the signal, initiating a cluster managenent operation
associated with the selected data entry. 32. The nethod of claim 31, where
the cluster managenent operation is at |east one of 5 defining a cluster,
defi ni ng aWe BERS conponent, viewi ng a cluster, view ng BCHVUIRLET
conponent, calling a function on a cluster, calling a function on a cluster
conponent, 'iﬁ“:‘éﬁlpbﬁ& 19 tRE GIgRASinAtiAg Gl it manaPotah BPerdtidH HSERRcPWith
cluster conponent, sending a conmand to a cluster, sending a command to a
cl ust er thomestrdflataenttyrting a cluster, starting a cluster conponent,
halting a cluster, halting a cluster conponent, starting a failover
process, 10 stopping a failover process, starting a naintenance process,

st oppi nP2a ndihatmethodt of plaine 8% swheres therdlistey naaniagemkenb aperattomiy ap leastes, ofand

i ort ncisdninfod sl feBol i EEBR dlnatond Vietinark FubEo o BB,

conput ercoapopenn,coilling) aCumptiohc b @nclwétéd) calling b firedbn @A P chgted Foimpatient,15

facilitateg,object based clﬁéster q;ana enent, conprising: a first interface

t hat recgY' 4rRIOFSSE OPn& CHBtel, dR¥QKing & RIPCest, OF i FIURIEE PORPRNShY sgling 2

control @aintand1s aehitedbelihg a dbRmANET0 EluRterCdotipbRdnt, QL P BMlste) s@ftlngce t hat

receives and returns at | east one of an application data and a control

dat a assonseregmpprent.isHing groluster, halting grcluster gorapargntz stexting @ failaver praesss.t hat

recejgve . L&atd LA rol

ot ot e it ST Rlcesd Satiod MipBhicRoRilob g bAind hRiAin L

het er ogeitrstinga lolad balsneing prongss,iand sigppinge tnad balencingiprotésé.yi ng one or nore

het er ogeneous clusters; 25 neans for surveying one or nore heterogeneous

clusters; neans for abstracting a cluster; and neans for controlling the

one or a3 e hesaodgppiratim mbgramdntsrfides empbdied o anelapuderzestiableanediui faet . 30
uter readabl e nedium stori naﬁljcorrﬁuter execut abl. e conponepts of a

35. Aco
system qg‘g?utlloﬁcwiat SOTPRYST AOTEPORERY gh CRAERCHRD: Rith it ARRYcatqn, 2rogrere i i ons,

t he BystfélliaaRpbiet tifed dudttrdsdnafenttt,@6MpAGngONMPONENt that detects one or
nore clusters; a cluster supervising conponent that collects data from one

or nore cl ustachst inderéace ghajaresnyes @nd Fumspt (b pge) of7an applicaliomgate apbpect s
t hat ”DCL%htr_é‘l d‘a&a%%&&‘_’iated's@ithéist?&@%t%§§u£t€1‘?‘dab| e medi um storing conputer
0

executabl e instructions for a ne o
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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for managi ng obj ect-based clusters, the method conprising: 5 discovering
one or nore clusters; storing a cluster data associated with the one or
nore clusters in one or nore cluster nodeling objects; updating the one or
nmor e cl ust WO 03W8%R% ng obj ects based, at least in part, onPCHESRRB7? ng t he
one or nore discovered clusters; and 10 managi ng the one or nore clusters.

27 one or more objects that model a cluster.

36, A computer readable medium storing computer executable instructions for a method
for managing object-based clusters, the method comprising:
5 discovering one or more clusters;
storing a cluster data associated with the one or more clusters in one or more cluster
modeling objects;
updating the one or more cluster modeling objects based, at least in part, on
monitoring the one or more discovered clusters; and

10 managing the one or more clusters.
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