s . WD 03/098375 PCT/ SG02/ 00095 31 COctober 2006 A COVPUTI NG SYSTEM
DEPLOYMENT METHOD Field OF Invention The present invention rel ates
enerally to a conputing system deploynent nmethod. 5 In particular, the
tnvention r NABELH a conputing system depl oynent net hotE TS&02/00Bpl oyi ng
and mgrating conputing system conponents. Background Can\Gemibeo2tab
conputing systens, for exanple enterprise applications, typically 10
possess multi-tier agpbbyﬁ@ﬁy{@%Ysi%ﬂ@ﬂ%}Lﬁh%ﬁgafQﬂﬁ- uting systems in
t he past, such conputing systens provide specialized solutions catering to
di fferent business aspects within an organi zation or across geographically
di st ant i nst afitlaf diventiohhe el aborate structure of these conputing systens
gives rise t Nt i ete eneous ba ting. 15
I\/anagerren ¢ 0191"11[% \e[e%%ng mqgﬁl .5 reliaYes%fnerah ttong gc?n F ngt sgstpm %craﬂlca'mﬁntanlgec IH tectur al
integrity andn pp@ﬁtltsr rttanrtyentwﬁ rt'ﬁes eonpaiting ssye depdoymentométhodcdiad  f or
provi di ng avadepidfhg dnti Yi@duinp bsthABSSsystSREipeRast O users, for exanple
custoners. 20 The aspects of the conputing systens typlcally requiring
managenent includes the deploynent and configuration of conputing system
services, sysBsRgrbumictionality diagnosis naintaining the integrity of
conponent de onpu st.em a torlng and
bal anci ng ofg%%%ggéh?%o L&?%nrﬁm% gﬁéﬁ ﬁn“ 3P “mmm g@wad comput i ng
systentpeﬂ@orm&%@@ﬂﬂQﬁﬂt%de@H®OGMH@fﬁmmﬁmﬁagmm@ngHﬁwc©n@dmnmg systens, a

situation requiy ¢nPuGERMPRNRT:S iR specthlifed RPIMEdnh CarSiks t LML Ot RGsiERVed bet ween
two host systens resi at different |locations may arise. Alternatively,

new r esour cesSFEy ‘HE “‘rr?i‘d%gaé'tféﬁ“t"a%laémfsogef"ﬁéohﬁf)'éyt d“‘%‘?é‘tsg‘m‘tﬁi‘t hi% whi ch t he
conput i ng sysdlzmnmtermude df nhesd Royitilg tR3eme ghiet gt toOMSasttdaettiey 30 i S a need
to reconf|QUQQm% g&gﬁmggeng“)%nflgured host system In nost cases, the

depl oynent of § ut1ng systentor its conmponents requires conplicated
procedureé5that reqU|res specialized training in the conputing system being

installed asvsusdnRM dfie 8&thputiNg Qterhd iR oRBSE mBMSh GRh 3Rl Ruiddfty RiSEr ved at

all tinmes.
performance of the computing systems is critical for providing availability of business

services to users, for example customers.

20  The aspects of the computing systems typically requiring management includes the
deployment and configuration of computing system services, system functionality
diagnosis, maintaining the integrity of component dependencies within a computing
system and the monitoring and balancing of computing system component loading for
improving computing system performance.

25
In the course of managing the computing systems, a situation requiring components of
a computing system to be moved between two host systems residing at different
locations may arise. Alternatively, new resources may be made available to the host
system within which the computing systems reside in. In both these situations, there

30 is a need to reconfigure a previously configured host system. In most cases, the
deployment of a computing system or its components requires complicated
procedures that requires specialized training in the computing system being installed

as system integrity of the host system has to be preserved at all times.
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1112/ /7/77000evereverEverrvereerr/ e/ *@0002* WO 03/ 098375 PCT/ SC02/ 00095
31 Cctober 2006 2 A conputing systemtypically undergoes several
configurati &P Bidges and a few versions of its associ H@ECEBHPBnents in
the course of its Iife. Once a conputing systemis depl dy@doksreitn a host
system and becones operational, it wilb undergo 5 further conponent

repl acenents, enhancenents and expansi on in scale. Maintaining the
dependenci es and the integri.t a large-scale conputin tem becones
probl emati ¢ a’g e %@hstem IX%'*B ‘%eégo(%sf Sctgeﬁ%] °8'%J‘ ﬁ??"%aWE?@nglge?"e typically
provi ded by diefsfoas efntts asensdmd somﬂ@uMShieﬁmoerse plaitsntifen @neea ofmputiiger - connect ed

host 10 syst efffiem GOABBH edrkgum%&@ys% ana%ec%ﬁgmaﬁmnal W‘ﬂ%wg pe performed
by an adm ni strator 0 1S ¥\| ng the conmputing system In such a
T

si tuati on,? t harth e&@ﬁ@ﬁﬁé%?‘%ma}‘ﬁde FCEPenEdRth@etFiohinc@dfui renent s are provi ded
to the adm nistrator in the form of i nstructl onal manual s. Further

know edge of the requir S. an ations of host system
‘conputing sys ae”r’rtfl(%lr"g%f ‘%Be Qr%ncﬁenrf sth? éme B orgc?g?f?e %ﬁ'e ci'gp‘tuﬂ% S8¥Peri ence and
tacit capabi | beegmesproblamatadwidiffestt ampenents bf thecoripetngfspsten gegipicall e to have a

common way of rmﬁl{) 'J‘ﬁaré?l'f vgnqgrgl fFW‘tngn(ﬁLI: lmatungﬁr%e o'f anth Emlléété?inholstn a
structured vvay, hat the di scovery of dependencies can automat ed. 20

A convent i Q)naﬁy“‘i’f’é“h IFEEPYIE FEHFY P SOBRMRFAG Nefgs 48 S ansifprared d’Yr ¥nove a
conputing sysnmeisuhoo Wb t1§ d@wyrngnhe eka@hmgeqstmcamsofh anfuation, d@pl oy a copy

of the Corertc!e gd 1 Igs n% mt t- connectlo T UIETCrIIIYCIntI:S?lI‘e prov1ded -tlc-> d¥nr}r?i£]t11 f gontents
gener at ed durIPI ?ﬁ ForetT e ]p%qh ofrput’t ng sys e TS TS! preV| ous

| ocati on woul e lﬁérnn@nmaiut:l}ondorpmeds t d"untthve knewvled26 of dwateqummenFhisi Wi | | require

the presence Qfiuabhs SXBek ﬁosprstErnQoﬁﬂﬁmélwst@ﬂ oS xssgoﬁﬁweas R&epsleni Qyed. The
extent of the exp ert's contribution is to nake the necessary changes to

al | ow the1§ys‘f'%"r¥P‘E5F“‘i?6ﬁ‘i)iﬂf‘i G3ppbdR! BiedniEiARSt | on. Thi's however, does not
establish conpatibility of the conputing systemwth other depl oyed

computi ng Sysltt %qﬁéref@}% dg'sirable to have a common way of capturing or specifying all these

information in a structured way, so that the discovery of dependencies can be
automated.

20
A conventional method of deploying a computing system is to remove a computing
system from its current deployed location and to deploy a copy of the computing
system in its new environment. The dynamic contents generated during the lifetime
of the computing system in its previous location would be manually copied to the new

25  location. This will require the presence of an expert of the computing system to be
deployed. The extent of the expert’s contribution is to make the necessary changes to
allow the system or computing system to function. This however, does not establish
compatibility of the computing system with other deployed computing systems. As a
result, this may expose the host system to integrity loss.

30
Another method requires the utilising of a group of experts, for example computing
system integrators, to work out a plan for migrating or deploying multi-vendor

computing systems and components. Fundamentally, this method is similar to the



result, this may expose the host systemto integrity |oss. 30 Another

nmet hod requires the utilising of a group of experts, for exanple conputing
systemintegrators, to work out a plan for mgrating or depl oying

rrul ti - vendotYO BEM3Lt i ng systens and conponents. Fundamem@/96920%%i s net hod
is simlar to the %O 03/098375 PCT/ SG2/ 00095 31 Cct ober 0266620

menti oned nmet hod. These nethods require experts to oversee and nanage the

depl oyment or méftigkeadt habdPr VRS Sethb®adduite ekgerthit®) v Q8 tand hhagdpe GRNASUNPL i on of
time and effgrf ang POS%iQ}|it¥ P%.fgtyﬁpoqqplqynent.er%ar. % Hence, this
clearly affir oYX A FEr o ESRp it ES LS Em e praVIREeR O iB¥ A%Y £ or

m grati ng andefidephbyossiglitapplufucaleploymsnterrdr. i t s conponents. Sumary

Therefore, in accordance with a first aspect of the invention, there is

di sclosed a 10 conmputing system depl oynent nethod conprising the steps of:
provi di ng 3 sYereihi slgaly abims amsed for g sqremingiwyFiEAidaRjoanept methaditey of system
clusters in thRraSiysdne dtglByRlappliddtiotad ity @mporphitir al i ty of system conponents
into the plurality of system clusters, each system cluster containing one
or nore system conponents; 15 providing a service |layer on the host system
defining a pl8waharyy of service clusters in the service |layer; allocating a

plurality of $REYIEEn GRIRAREMiH d MkCashddCoPht!iRbdibY, Rire REGIKIERA 2 Cl UST Er'S,
each service cl uster contal ning one or nbre system conponents; and

associ ati 1§ eXERVEErYHTIRBHPEhBHbodcAmSIg the gFRFofe cl uster with one or nore
20 syst em conponepiosiding B sREHAi@BRNGR0LTslema second aspect of the invention,

there is disclose . conmput.i n st em depl oynment nodel conprising: a
system | ayer provg%@(‘i‘g(‘i‘gﬁl&a lh'oogtsysgeésciuétﬁrjs mgge S%’lé{eprﬁ‘@ A ty of systemclusters
defined in the sysHange erality ¢f] aysterh icoypaénts yad ¢ Pdonippreénysemal | ocat ed

into the plurglddy b sieaf @fler GnbHing b or RGN sB¥SlGRbEhUsSt er containing one
or nore system conponents; .
15 providing a service layer on the host system;

defining a plurality of service clusters in the service layer;

allocating a plurality of service components into the plurality of service

clusters, each service cluster containing one or more system components; and
associating each service component in each service cluster with one or more

20  system components.

In accordance with a second aspect of the invention, there is disclosed a computing
system deployment model comprising:
a system layer provided on a host system;
25 a plurality of system clusters defined in the system layer;
a plurality of system components allocated into the plurality of system
clusters, each system cluster containing one or more system components;
a service layer provided on the host system;
a plurality of service clusters defined in the service layer; and
30 a plurality of service components allocated into the plurality of service
clusters, each service cluster containing one or more system components,
wherein each service component in each service cluster is associated with one

or more system components.



a service layer provided on the host system a plurality of service
clusters defined in the service layer; and 30 a plurality of service
conponents allocated into the plurality of service clusters, each service
el uster cont@Hi’g™one or nore system conponents, wher ei¥TE&EH L vi ce
conponent in each service cluster is associated with oné? Qstobai086 syst em
conponents. WO 03/098375 PCT/ S&2/0009% 31 Cctober 2006 4 Brief

Description Cﬁne'mescﬁf,ayu@gﬁ,elijmmkmnts of the invention are described
her ei nafter t.h referog e.to the in which: 5 FIG |
€]

gs,
shows a bl ockEH°AGFL Y BF é'évé?ﬂof‘ n° gesﬁ%b§§“ hgég?éer‘h ‘83}1{"5‘?‘?{}%@0 ervi ce
| ayer, a sysfobowihgyaripgsanmwaglour ce | ayer, a resource map and a service map;
FIG 2 shows a block diagramrepresenting the service layer of FIG | wth
a pluralit of service conponents grouped in service clusters; 10 FIG 3
shows a bl gc KFIgi e und blegkrdasmnt Friggeting? E‘VE%Y%?W FopjpdinggfseEicedayer, ani t h a
plurality ofsysys a9 CERPRORN: S ro@tiIRg ahda SWskaidpcl usters; FIG 4 shows a
bl ock diagramrepresenting the systemlayer of FIG | with a plurality 15
of resource conponents grouped in resource clusters; FIG 5 shows a bl ock
di agr am r epr e€96nt shngs ablsdrdiagee rparothtihgtha ssowi lated FG.tihvidaghraliger vi ce

conponent of J?'s&;mc@con.?&eﬁkﬁou;@d%@%eé’;us@rsOCk di agram representing a system
profil e associ at ed each system conponent of FIG 3; FIG 7 shows a

bl ock di agfam representing a resource profile associated w th each

resource COWDIQGeﬂ§th§aﬁbcﬁ-dla‘é'rangr&r&krﬁng the SR@MSayar AIIFOC K vlliha@luadiyr epr esent i ng
a cluster profile associated w service cluster of FIG 2, the

system cl uste?fsi')sfe"\'—clo@porﬁmsgﬁﬁ’eﬂ?esyﬁ’eéqs%ﬁe&se cluster of FIG 4; 30 FIG 9

shows a bl ock diagramrepresenting the resource map of FIG 1; and
FIG. 4 shows a block diagram representing the system layer of FIG. 1 with a plurality

15 of resource components grouped in resource clusters;

FIG. 5 shows a block diagram representing a service profile associated with each

service component of FIG. 2;

20 FIG. 6 shows a block diagram representing a system profile associated with each

system component of FIG. 3;

FIG. 7 shows a block diagram representing a resource profile associated with each
resource component of FIG. 4;

25
FIG. 8 shows a block diagram representing a cluster profile associated with the
service cluster of FIG. 2, the system cluster of FIG. 3, and the resource cluster of FIG.

4,
30  FIG. 9 shows a block diagram representing the resource map of FIG. 1; and

FIG. 10 shows a block diagram representing the service map of FIG. 1.



FIG 10 shows a bl ock diagramrepresenting the service map of FIG 1. WO
03/ 098375 PCT/ SG02/ 00095 31 Cctober 2006 5 Detailed Description A
conmputing system depl oynent nethod for addressing the foregoi roblens is
descri bed h&OPAEPter. 5 An enbodi nent of the invention,PE& 8?‘(‘?9 ing system
depl oynent nmethod (not shown) is described with refer eﬂd@qt@eFE(IQG 1, which
shows a bl ock diagram representing a host system 20. The conputing system

depl oynent nemaggdbsscnf,@d‘nerabl y for depl oyi ng a corrputl ng 10 system onto
t he host system 20 basedipgp pically

ho n
conprising a ICW%'F’T% VStS‘F‘ d%%l%ra/eﬁbﬁ’nk%fjl #0 g‘ﬁ‘f"g ér %B”esgﬁﬂgé’ A plurality
of conponent&scribarhenemuferand sof tware, resides within the host system 20.
These conponents are organi sed into one of service |ayer 30, system | ayer
32 and resource layer 34 within the host system 20 as showmn in FIG 1. 15
The service |&yerbdgneaoat drnsveation arampiipe srssefwlyaconpnettt’s 36 as shown

in FIG 2. Thesd 1531’e§éh8@ GANmEaBeRt So F6G MY whith RRywsNOtbIRR dgppl | ed by the
vendor of the conp h g SYS %@a In the service |ayer 30, the service
conponent s 36re%{?58“ Q% Bed**“T'it'o service clusters 38. Each service cluster
38 contains service conponents 36 20 relating to the conputing system The

servi ce comonentsndif CANLAIABIRInLARY SELKIES o AYBInSP RAKIe For one or
i

nor e of ap Ellcatlon Sp eclf |1 C, vend or-sp ecific’or onmal n- specl ic services
whi ch i ncl'UdesYBemponteihe Gos aysieme30. the ot %vate'e&ﬁ%?ﬂn?utef Basedeapd wpically web-
contents and déﬁ@fsu@CElePdht}dat @eogAphidal S disper&tl QWS syStefh. Ur Al pldraliyObf Syst em

conponent s 40 bei n cate t he system | r 32. Thes stem
conponents 40° 5’8?&3& a]&doﬁff? Srogtw rtesé%SrWég‘B’utr%gg'gft SP’i)‘?mezQan@] 5 servers
and syst em | i domasrieds are arpdniged énté ome qﬁlsqwﬁ:edhymgm;wxpuxtlhwg%ysltremrbfased
resources ang S VinGEfe ﬁogts%gﬁo LUMRAREALES; W thin the host system 20.

These system corrponents I nclude, for exarrple DNS servers, FTP servers,
systemliBfaries, file 30 systems W ndows registries and key repositories.

In the syst emﬂeayre.ee RBer 30 b@tmstﬁmllwmwmomsas as g PadGi nto system

clusters 42 b?smseosgrvtlcg%or];goqggts! 96n may oren?é?' not be supplied by the vendor of the

computing system. In the service layer 30, the service components 36 are grouped
into service clusters 38. Each service cluster 38 contains service components 36
20  relating to the computing system. The service components 36 contained in the service
layer 30 provide for one or more of application-specific, vendor-specific or domain-
specific services which include providing service-related contents, for example, web-

contents and user account data.

25  FIG. 3 shows a plurality of system components 40 being allocated to the system layer
32. These system components 40 comprises software system resources, for example,
servers and system libraries, and are for providing computing system based resources
and services to other components within the host system 20. These system
components 40 include, for example, DNS servers, FTP servers, system libraries, file

30 systems, Windows registries and key repositories. In the system layer 32, the system
components 40 are grouped into system clusters 42 based on the function of each

system component 40.



syst em conmponent 40. WO 03/098375 PCT/ SG02/ 00095 31 Cctober 2006 6

Al l ocated in the resource | ayer 34 are resource conponents 44 as shown in
FIG 4. Each resource conponent 44 represents physical hardware that is
associ at ed WAR %3 conputing node or a virtual device reTESEHIMYHg t he
physi cal hardware. Exanples of hardware represented by gesatbeeeogsonponents
44 include conputing servers, network 3 cards, hard di sks, nenory nodul es,

firewal I's, ronNARESd ANk SWuicE NGer. 34 HRESQUIE SEMpohicts 46 ANBIRRANA FIGH4. are gr ouped
into resource usters 46 i r 34.. Each ret ource cluster

. %C% urce C ﬁq 4t4hrgp el; eerﬁso | Cel gg%\%/e re_thatci 1%%1 wi
46 contains re&SOUPTECCEMPURENt S A HRYHG &I M T o F U AT T8N "The resource
clusters 46 i woiputihg nodear agxaaipledce mprésentiopik physicdde®warea Ermtploopk 1 out er

cluster, a “ﬁafrmFeKep?%%Méa%yQésle}ééeecromp&eﬁ?mhﬁldd@goéﬁ'{i}{@{ew%ls%%ﬁk and a
storage cluster. 10 The serfvice confponents 36, the system conponents 40,

and the redouftls esrisharamery modules firagio MuterEnt 6V iher: bdrifgesgretuped within
the service cloapbhts 38 are tghRpaYinh efdurdl UsR 146 42tharcbutda@aye£30 e Cl uster 46,
can be further grouped intqg .sub-clusters .shown) .. For exanple, the
service corrporl‘cnse%fc% cggervﬁtcﬁﬁﬂ‘ﬂnsare? rrc\enc%r@oﬁ"%sqtg 2’?"'3“’8&3?‘% ﬁi“fg?"ﬁ‘r ifﬁeer gr ouped

i nto sub- cl usterge bagad4ncladisnti examplgLr freyal pluster, anttorkawiter siuperc| ust er  of

service compongRlgy 3hicPEeNd: 3l BEpRAE YreERtPRARGwlge Qider Service conponents
36 within a particular domain. Associated wth each service conponent 36
is a servilte profile 48 as shown in FIG 5. 20 Referring to FIG 5, which
shows a bl ockTidisagikatbnpeithR 368, thd $ygerh BnpS Rt 40 andthe tdsbucedBmpaasgOCi ated Wit h
cach service gonponent, 36...0e, sl viGe,pl o0l L8, A8 contai b . description
50 of the service (?onp nent é’é,gﬁrlu'f st™'of" as8Geraton requi fefent s 52

i ndi cati ng sydtsentZ enipbnentusce4Dsteetfutaned firher @ewed intt subglustérs knot he servi ce

conponent 364,300 By lekapi0theASSRE iRt RSLAHIE L sQURe Pkl gat i ng ot her
conponents, for exanple 55 t he service conponents that are in conflict

36
with and Havefupkssopred Hiiubatysters Bied opdemais feajrepiys diith 3ok &1bcHiifsbnent 36 t hat
t he service psativice céhipohéntsBSSRGiidizaEvIbE Eilpportl @ tRLEWIGE oRbeENt & 48 furt her
contains a list .of acces controls 56 specifying the ability of a service
component 36 YBHE 4PHER $¥™4Hot her service cluster 38 to access the 30
servi ce conponent 36 with which the service profile 48 is associ ated

t herewi t h andassociated with each service component 36 is a service profile 48 as shown in FIG. 5.
20  Referring to FIG. 5, which shows a block diagram representing the service profile 48

associated with each service component 36, the service profile 48 contains a

description 50 of the service component 36, a list of association requirements 52

indicating system components 40 required for associating with the service component

30, and a list of association restrictions 54 indicating other components, for example

25  the service components 36, that are in conflict with and have been prohibited from

accessing the service component 36 that the service profile 48 is associated with.

The service profile 48 further contains a list of access controls 56 specifying the
ability of a service component 36 contained in another service cluster 38 to access the
30  service component 36 with which the service profile 48 is associated therewith and
vice-versa. The access controls 56 are conventionally provided by the vendors of the

service components 36 to avoid association of the service components 36 supplied by



vi ce-versa. The access controls 56 are conventionally provided by the
vendors of the service conponents 36 to avoid association of the service
conmponents 36 supplied by WO 03/098375 PCT/ S&2/00095 31 Cctober 2006 7
ene vendor PWbWW&gﬁbssing or being accessed by service cHFGIEHY 36
supplied by another vendor. A systemprofile 58 is assetiDatober 3006h each
system conponent 40 as shown in FIG 65 5 Referring to FIG 6, which shows
a bl ock di agr@eveRp Smeidcisiigs &MRing ¥&kL8 I:grsQrfvicL SompanenBSHQGpHALLL, Wi th each
syst em conmponent 40, the systemprofile 58 contains a description 60 of
the system colpBiemtdo40, a Iist of association requirenents 62 indicating
the associ ation of each system conponent with other resource. conponents 44

and ot her Syséwe%%%#ﬁ‘sﬂé a%soé%elﬁ %Eﬁ\ ari %Jex%tcit;rﬁ&nénft‘% S in Brd kSt Of

associ ation 10 Trestrictions cati'ng other conponents, for exanple the
resource conpiniemiteso B1G. 6awmibchothpiey2 Wy dmgramarnmstndng Se agteminefie Hre in

conflict withsapBiehavi® BRERyMnPRbApIGR 40f HRMBEHEHSMOT St idtamy St €m conponent
40 that the systemp onhke 58 is assoqutzd therewith. 15 Th& system
profile 58 fuftHRIONCENEPHESE™ PTPOBE Prd 8ol ASHEPE S HERPECN S yvi ng t he
ability of thedicasspiie esoctabmpairadtsgstehdcampoystidmtieonponerbspodéitcont ai ned in
anot her — systgm, 'o%%\ggfsteé%o% on@ﬁ&?ogg,rg%gciﬁi}éﬂh%%ﬁﬁ{fEPl%PﬁPI:s?ocf%QonW th which

the systemprofile 3 1S assoclate vice-versa. The access controls 66
are convent i orutqtignsgy drdiceng othsy compenepisrfaiorxampl¢ the FreousspspBpnehffonent s 40 to

avoi d associ adnli @theOdystbh @orgpbadn@ao2 MaCARQBAT: Svith AnSKHIP bieR Grdiibitene vendor
from accessing or bejng accessed bg sxstegg comgongp&f 4 su&g{ied by
anot her vendof°o™ AP0 RSP SPTROEC™ 30 et e SEUFAPRY' Wit B 284K esour ce
conmponent 44 dgewithown in FIG 7. Referring to FIG 7, which shows a bl ock
di agram representing the resource profile 25 70 associated with each
resource conponent 44, the resource profile 70 contains a description 72 of
t he resourte BEmyBiericfilps58 Hrthear sontains 4 Of jpesess FANTFOEYRS tResigesthe7 4
i ndi cating t h@iRpsasd BlouRicdpoiE 48 BEHHIER CorfRARAMNeRbniddedvh hddtet her resource
conponents 44 for association with, and a |ist. of association restrictions
76 indicating”“S?ﬁ@ﬁ“f@é%ﬂ??é&%Sﬁﬁﬁﬁgﬁ??w%ﬁ4iwghv%gl%8“??8&?3@%0ciating
with the resotbieesso3daotrponent. Jle spssoedintbledo s convedtienalle gyde®e profil e 70.
by the vendors of the system components 40 to avoid association of the system
20  components 40 supplied by one vendor from accessing or being accessed by system

components 40 supplied by another vendor.

A resource profile 70 is associated with each resource component 44 as shown in FIG.
7. Referring to FIG. 7, which shows a block diagram representing the resource profile
25 70 associated with each resource component 44, the resource profile 70 contains a
description 72 of the resource component 44, a list of association requirements 74
indicating the association of one resource component 44 with other resource
components 44 for association with, and a list of association restrictions 76 indicating
other resource components 44 prohibited from associating with the resource

30  component 44 associated with the resource profile 70.

The resource profile 70 further contains a list of access controls 78 specifying the

ability of a resource component 44 contained in another resource cluster 70 to access



The resource profile 70 further contains a |ist of access controls 78
specifying the ability of a resource conponent 44 contained in another
resource cluster 70 to access WD 03/098375 PCT/ S&2/ 00095 31 COct ober 2006
8 the resouMV¥gHponent 44 with which the resource proffGIESCPHYY
associated therewith and vice-versa. The access contr 0l33 Ototar 2006
conventional Iy provided by the vendorsgof the resource conponents 70 to

avoi d associ aht REburk csrh&nérﬁwumcemapﬂﬁmmm $rofitt 70$5Lh9§2>|cx'at‘é‘@|th@r),‘w{ﬂﬂe vendor
from accessin el bei ng, accessed , ﬁgresource ﬁ@ﬂg g 44 5 supplied by
g P

anot her vendo'® VEGEH o PF HESTEPTPR & B By aws e3FYPT PEs 58 and
resource prof%éeso&@a@mmManm§0tonemmhsaﬂpbh@&Mkonws@e@omwmwwwehdor-specific

O o - PG flcE bRl AekAPh OGN, [0 s LRGLLIH L0 EHBLAR 8AL1 On Of the

conputing systemd ynment nethod.” Pre each e service
profiles 4B, syricdhy prbeiveedsr58 and resource proflles 70 further contains
a profile security envel ope (not shomn) for protecting the contents of the
service profiles 4 ste 58 a resource es. 70 from

inaut hor | sed P LB s RTIR R SR plief RGP Bo {00 Eay vi ce
profiles 48, ogsf epplipatiod-sdecic, 38ndomsperifices alamaie-syerift dite gnol thoive) foerm tt ed only
when a val i d aukBERLLGEHLRB, bORL ccmqm)sygtén SiaNhileal BRREQ! dance to the

pr ofile SeCUI’I ty envel ope rofi securi t envel t_p
facilitatdl it é%ﬁﬁ%t'?%ﬂ"@fs "éceeee pSilgs o eead feé?“”dlpF‘? Beeftfutfsers. The
corr espondi ngcoaﬁﬁleelpa&m@&cmﬁ&rrvue;sd @BiSsh&#d) G ;%ﬁec@if]g @R Gbniets e servi ce

profile 48, ste rofil resource pr 70 further provide

i nf or mati on o?f TS rsltﬁm p?%neﬁr? 665?%’1"16 pé‘fffges 7$hfé°"i KF8PEHEES on on t he
conflicts all@wss thaetoc gefdss ottle dootetne ofpthoperdeyprofimd8.ggderoprofiles 8%/i at ed duri ng
the depl Oy”“v‘”!xnd‘?iso‘%r&eph&‘fﬁ&%ﬁé &Qm%té’dSJnWheIQ‘%a]fﬁ%(h%%@ﬁ'HBE h@&@%s controls

56/ 66/ 78 of each e service profil pr of i 8 and resource
profile 705 magroyeedin 3Lerdioer tp g PW&FI@E‘%‘T‘W@“VGBB‘F ﬂ"hF éfé?f‘le S%Ceﬁ‘utei“te&?%r 25

operational rRardRSilitaled GBS Son©PRdcEsObdliclodfobifferént adetsows for further
policies on access and associations to be provided therein. Further
specified in each of the service profile 48, systemprofile 58 and resource
profile 70 i sTee dorsspordingeweviatioponeitisgs Tt 7o @€ eack pletbs ferdwmtrrdbir Bva/ 67a/ 79a, a

list of 30 coikRPRENHFsAL] QUIRE Sk 70 RtthG 3tfde Rfdh&i0Rod Plentid ahd St Of
correspondi ng ‘conponent history, 57c/67c/ 79c a |jst of corresponding

cost spec i2Pi ckrovg gentkery /1de dllfo"@epoagn the conflicts a’l]ovgsnt e conﬂlcts to be properly

managed or alleviated during the deployment of the computing system.

The corresponding access controls 56/66/78 of each of the service profile 48, system
profile 58 and resource profile 70 may be utilised for marketing, political, security or
25  operational reasons. The access controls 56/66/78 allows for further policies on

access and associations to be provided therein.

Further specified in each of the service profile 48, system profile 58 and resource
profile 70 is a list of corresponding contract specification 57a/67a/79a, a list of

30  corresponding ownership indicator 57b/67b/79b, a list of corresponding component
history 57¢/67¢/79¢, and a list of corresponding cost specifications 57d/67d/79d as
shown in FIGS 5 to 7.



ehown in FIGS 5 to 7. WO 03/098375 PCT/ S&2/00095 31 Cctober 2006 9 The
contract specification 57a/76a/79a states the information to be provi ded by
a service conponent 36, system conponent 40 or resource conponent 44 by
anot her  coM¥SHYHHi ng service conponent 36, system conpgéd& 0 7%Sor
resource conponent 44 respectively for the accessi ng oB1 Obebsaf®s former. 5
An application of the contract specifigation 57a/67a/79a is illustrated
using a hype’['}‘fe&‘)éﬁtrat:lfs'bﬂﬁﬁ(ﬁﬁorpﬁmeﬂ'@h satdd THe) inBAKaE 1o BROprowdb@Wy)a This HITP

server exanpl ﬁ%t‘vcfe m;')A&rl)lenq f}g em co pro}éeen[ 40S?r(rQS%EmeS cc?m%)xen?ygg anoﬁlorrponent 40
requires a va PIRS*™ an a r 0o I rec Focath’on fo bé speC|f|ed f or

access t her et erresppradingzbivige adrinegent p sisGny mlporantr@cqrocsyurb@mtpp@nt requirenments

are stated i nutbg.ao oGl a2RGRE SuealhOBmiifa of the systemprofile 58
associ ated_w th the system conponent 40 of the Apache HTTP server.

Therefore,’a service conmponent 36 of an Enterprise server (not shown)
requiring accmapﬂsl@attoheofsmstoemaetoﬁmﬂﬁcaﬁdin 4veob/79ahe Apaake dsthdR server has

to be provi dgde W aldl Q4RI iR SAH n8U, R0 | . BENPLAEL SRef!f i cation E7a
t hereof. The service pco the nént erprise ser Ver ™t hen provi des
t he Apache HTPArsgheEITP W"Fhs @h@hpwum@dcwbmt 4 ieagreamdalidradiay oot

directory | oCatiaQbbt Tdﬂecw?ﬁlo%z}f§ﬁ mecsgémﬁ@%tacceéomé?&o t g Aﬂ@%ﬂ@ alll_ATTP server
for access of the sane ereby in accordance to the _association

requi renent s 8% dgecigrhlocatiop \/‘iq&‘ée“‘ﬁF%frF Flatedyin thercoptagt Beqifippting odppfgbient 36. 20
The owner shi psysteralipedile0s8 &¢dalaw6 3vithhe syaehh&aﬁuﬁslemme of theN®pacheNdTEr S Of t he

service  comanent ey 2LEILC USRI, H0,0E,LSIRUEE: FOMRRSNT 44 and the
relative prirori ty owner has OVGI’ Ple respectlrve service

conponent 36, e®yERantescloMsovEm capgponmnt ﬂ(é@fdbﬁréaackm%%@mer 4 iobssed on t he

confi gurati ony,@fideli KA 1%91'1a9¥r{r§36l§1red -Bg%eoé%]t?a'ét ip@mﬁmﬁonoﬁa Rkt Ofrheany
conbi nation of a systemincluding host . system 20, a cluster

i ncl udi ng 't heCXF GIRRINEN! p&pfehe %@emrg??f"éh‘f‘%‘l%@’fdé? thﬂép%‘fh?jHTTPe%B’ﬁ‘r ce cluster
46, and a conpidn®dieqiird valdi algs dnk €he 3@t Wikt @ryClOdIPaIN®e fie s3em Sopbiim  conponent

40 and resouréﬁ) f(ihenp rlIEIT’I%’leerv-(!:x: %r accrrgotn EQ Eam@lt§ere%ré1?czgré E?136(: }?C of a
conponent, for nﬁf L ASYSTEm’ corrponent 40 or

resour ce conp“éf?éﬁt‘c’"étﬂlu"f'?eaéléé °f ‘h%seE’EfF pefite 28 of the service Componem 36.

20  The ownership indicator 57b/76b/79b indicates one or more owners of the service
component 36, system component 40 or resource component 44 and the relative
priority that each owner has over the respective service component 36, system
component 40 or resource component 44 based on the configuration of the
deployment. The owner is one or more of any combination of a system including the

25  host system 20, a cluster including the service cluster 38, system cluster 42 and
resource cluster 46, and a component including the service component 36, system

component 40 and resource component 44.

The component history 57¢/67¢/79¢ of a component, for example the service
30 component 36, system component 40 or resource component 44, tracks the current
and past configurations the component is deployed upon. The component history
57¢/67¢c/79¢c further reflects the dependency of other components on the component.

The component history 57¢/67¢/79¢ is further used for restoring and archiving of



and past configurations the conponent is deployed upon. The conponent
history 57c/67c/79c further reflects the dependency of other conponents on
t he conponent. The conponent history 57c/67c/79c is further used for
testoring aM® BPHTvi ng of WD 03/ 098375 PCT/ SGD2/ 00095 FST/SGEYYREr 2006 10
depl oyed conputing systenms. This enabl es any corrupti or31t@ctoties 26@hput i ng
system or the conponents therein to bg rectified by enabling redepl oynent

or restorati QRpiBfed ctrh&mggg@em ngnssafﬁmemn; eodubﬁonrtp%te cbRHRAL syRfe- cor rupt ed
state. 5 The ownersh i C

at?r S}bé& | ‘1%8‘5 onent his tIory

57c/ 67¢c/ 79¢c & ecﬁ‘ﬁb‘i“i“&%d?f"&'“\}\? A %"?%W‘? OB B tem A (not
shown) . | n t hhecoapainglswiem tCoMpanecent f&-caruptyddaan conponent 40, is configured
using a first deploynent configuration for use by System A. When anot her
system for exanple System C (not shown), requires Con%)onent B (not shown)

to be confi guedownsishig iadisue ofie/617 Ve pidogtipneent distony (e 189 REr use

t hereby, the a@@itmmmmmsstt@ﬁ yforGeK@m@t s@aém&n@attsho&h)l 9n @&dpied upon. The
conmponent hi s ‘%Pé‘tpx 7% in |tcat es t at ste 4 ;_peﬁgg | thetreon and
confi gured un R Br B RECY SETBVRE AT Softfl %‘uer a%smgn PO owner shi p
i ndi cat or 76tron@utahecﬂoe®ebb$ysamyk c%hvhlagntreatylstem, foomtthple BystetfC tnbte f i r st
deployment . GRRL) O3t WhulySndhl! BCARI Lok W b @{@tgm Bingrs thgnasecond

depl oynent con guratl on Is in conflict wth st em the relative
prioritiesd ofdeplgyrpeniseafignigtian éqﬁdsesw%bén%cog}penwt‘amﬁ@dof Gompaicat em A i s
decl ared as tm@cmm&dametm@éonﬁ&rmm@m 673 indfichidd ﬂﬂattstlaem aun®p&hbidp | ndi cat or

76b thereof apd theref eha%%gﬁ% I’IOI’%. eto stem B, the
first depl oynBAf"EBhPT BRI T Lrs Plﬁt' i"hel '%f{a&“’%ﬁ “ers rpestrl ct ed
from confi gundieapr Gobpo plenited Bof o1y aesfegutahieor edmyiict. Hﬁ/véve“trst dctﬁloytnhetr e are no
configurati on,.gf) grupaﬂm Is! &to%ﬂtaﬁt Weéﬁtms&onﬁemwsmmﬁgemn%vst em A, the

associ ation restrictions onent Is checked to ensure that
System C i3 rmtcortﬂr%mtbﬁvséf@ trtbtﬁelaawegetieﬁ@f 8hpeEert 28 SystHe Blatsst  of cost
speci fi cati ongmpared. 61F Y6l ASIP @&lateld @S tie i &ineSNRPbIGt B @sthinake USi Ng 25

each of the service. conpo ts 36, system co onents 40 and resource
conponent s %"““f*ﬁ%"‘(‘}t?gt?r%ﬁr&ﬁéeloﬁaé’dﬁ‘%goﬁgﬁﬁéﬁ T RYDGEENF R PEEM menory usage
(for exanpl e B the fmsdisplopeae s figegtion ¥ rorintFRiN)and §h‘§ﬂ§t B & regiddye usage (for

exanpl e a har&imfj%uﬁkg Cgﬁlbo\ﬁgr)t B khﬁsew&&cﬂow%pn@ﬁ&e exRRANShMrali@UI r ement s
W th respect to tinme and the |ike
conflicts between System C, Component B and System A, the association restrictions

64 of Component B is checked to ensure that System C is not prohibited from

accessing Component B.

The list of cost specifications 57d/67d/79d specifies the corresponding cost of using
25  each of the service components 36, system components 40 and resource components
44. The cost of using a component includes virtual memory usage (for example a
random access memory or RAM), physical storage usage (for example a hard disk
drive), the physical storage expansion requirements with respect to time and the like
system resource requirements. The cost specifications 57d/67d/79d allow an
30 administrator of a system to decide upon the viability of installing a component or a
cluster of components while considering the current and future impact on system

resource requirements if the component is installed.



system resource requirenents. The cost specifications 57d/67d/79d al |l ow an
30 adm nistrator of a systemto decide upon the viability of installing a
conponent or a cluster of conponents while considering the current and
future i npatY? B?EYStem resource requirements if the coffJoTiEHE0TSs
install ed. VO 03/098375 PCT/ S@2/00095 31 COctober 200631 @Rokas26@h at i on
requirenents 52 are not available on tjye host system 20, the adm nistrator

i s immediat el aésoprammtx@delﬁms iufetnhearvalladsbﬁ 16 hésO§Btem b, thdRInATERGI ati on
requirenents 52 re satisf ‘316? 5‘1’% e associ g # on restrictions 62 of the

requi red syst&ATEEMSONERTE® °T SHREREY f BF SHMPUELIERHICEEYS Het ween t he
syst em conponansassfitd, tandsosigtion rewriciemedofaint Squitd §6tei@obpntmsioakd ed.

Aval lability QlokfPLARLARD: R hE Lok ARABIRCM s ATE0ARIER, L O the

corresponding contract specificatlon L7al'6ra of e service conponents 36
and syst en? cofgheittdlled36. |f information is inadequate, the depl oynent
manager 100 pronpts the 10 admnistrator to provide t he deponnent manager
100 with nore,i . If no. i ct .ar nt manager
T00 proceads. tBTRLY 8 nfitaetoh R == EASRse Inbe FEB LY em 20 The
host system 2@ntagpipeafidagion Fielolrdesheonmicoronronais 36 hyd iysiain coysnens deployed

wi thin or acrgss juldihli aeadiark ol dép%ﬁautoa&aga‘ﬂfoolémﬁ anpl e,

i nstance of a single conputing system havin rple conputlng nodes
First, a néw @é&*f\ﬁﬂeef'6|P£P§tdefhegsﬂqyg*e’aéﬁeﬁgaﬂ@gwmnmeﬁef@eﬁmnce | ayer 30 to
accomodat e t he serV|ce conponents 36 provided by the conputing systemif
the required erV| a)ej 1 |t naVﬁ)iIabI%. cll @ter qor.ofile 80 is
al so gener at ed"f &V fcﬁ “sﬁs v 5‘??)‘"’52: maRpgL {IRPrOg oy 9y IeRIQL IIE CUPHIBRE wi th t he
new y gener at eslers entviteerog|sysdre?0. 3Bie hdde xtsiemt R eyrd@lls @rivdes encomponent s 36 and
their associ aﬁb@gcﬁ%{fs\(énﬁedegfo?é(d' b 3F gcr&@%@t p?edﬁéz)@%a@gémoca@ug vi,ce layer 30.

The descri ption he new service cl uster Acti on
descri pt or! 84°X\?\i"t’lﬁ|aﬁ “’(SHECC(S’IfE@t‘%‘I"COﬂ’er‘f"BFBEWBU“’&P%’“H‘HH‘&F%EPUPW "gé%or dance to

the informat FlQﬂaﬁ@ﬂﬁ@x&&ﬂ;skﬂ%h@n&ﬁédﬁhﬂ@sé}ffl&flh)leESO téaccﬁfnmbm ther vi ce
conponents 36. 25 Based o tion ser.vi.ce conponents 36,

rip
the depl oyment™™ &8y gRyentp ggr?fovfd E °8'd%‘}5‘f’%rsysf5’2‘f ﬂe GAYEd SFYF depl oyi ng
t he service cdwroA® tupaR@ableThie cluget pptfigsr 801i0) 2lsas grogupted ﬁ)r Ple@ew tervige a conput i ng

syst em speci f&l&ste‘?@@%reas%QfamQﬁHﬂP{hQ‘nERﬂy ghRenAGENRL cAeRl ymRas, @ the service

conponents 36. |f the adaptor i S. not
P 20 service components g6 and thelr associated service profiles are deployed onto the

service layer 30. The description 82 of the new service cluster 38 and the function
descriptor 84 within the cluster profile 80 are updated in accordance to the

information contained in the service profiles 48 of the service components 36.

25  Based on the description 50 of the service components 36, the deployment manager
identifies an adaptor 102 required for deploying the service components 36. The
adaptor 102 shown in FIG. 1 is a computing system-specific module for performing
the actual deployment of the service components 36. If the adaptor 102 is not
supplied with the computing system, the deployment manager 100 proceeds to use a

30  generic adaptor 102 contained in an adaptor repository 104 of the host system 20
shown in FIG. 1. Altematively, the adaptor 102 is downloadable from a system
network or the Internet maintained by a component vendor or a third party component

and adaptor supplier. Once the adaptor 102 is identified and present, the deployment



supplied with the conputing system the deploynment manager 100 proceeds to
use a 30 generic adaptor 102 contained in an adaptor repository 104 of the
host system 20 shown in FIG 1. Alternatively, the adaptor 102 is

downl oadabl &FBEH3E system network or the Internet mai MMEVSHEHBY a
conponent vendor or a third party conponent and adapt an Gatgdet 2@s. Once the
adaptor 102 is identified and present, 4 he depl oynent WO 03/ 098375

PCT/ SC02/ 0009hanagek 168 tn@dr8d the ¥Afror 03 (STRORBEWitH RO ddphy kRS HaQerddapt or 102 to
proceed with the deg%gyg&nt of il he servi ce . cog&)ongqtltﬁgg of @Pe conputi ng
system ont o t FPEPRUAE 3R UL Kemrytngriyaem qap therhost syt ot ¢ Hr2dply A% s checks
and oper at i on8uthey pérfomes theke asd/erb@iiong er firotma nysemapecdfotriagcel ank éhe liveendor

speci fic Oper%a&@&ciﬁgﬁﬁeﬁqg&;ﬁgﬁﬁr@{ésgﬁcg Qﬁaﬁfatz%%ﬁbamﬂ@pkg@mmdep' oyed onto

5 the service layer 3 oynment manager proceeds to associate
the servicé WoapYRALes 3QahadeplRyndhemanpgt dA9 erorpdirie dtsscizto thsageer on t he
correspondi NQconps®A€| B WA the GYtdne NtBipehern? 48NEsddhén aRNtEmgion&peci fi cati on
57a. The ovvnershig i ndi cator5 57‘5) of each se.rfvi.ce gonpl%nent g@ﬂi s al so
assessed for Ay HELIEYFBRNS & SAF Ihec fonTarh RSO Rda s PG ¥ B RIr ess |i st 96
of the servi cedipag I4 of sachpdatice dompanint t3heas hlec abdsgd Sorodny depleynmawd y depl oyed
service conpoggfis 36 Within the host system 20, for exanple, an instance
of the aforenentioned conputing systemw th multiple conmputing nodes. The
servi ce déPendency list 98 of the service map 94 is also updated with the

new 15 associ Bbit,aRScRE WIREs Ish® F&e\trGit: GHTRMWPHS Wit (RIIdcatifis o8y St €M
conmponent 40. Al | —activities undertaken b he depl oynent manager 100 to
depl oy the co%ﬁ‘i‘ﬁlﬁ%pé Gegce %orﬁrfp8“ef‘ﬁggﬁglg? X’ﬁ&‘ifﬁyétﬁﬁgzg fpreximploPted in a
depl oynent pr oftirice ofl 0 afofdrentord cmepnting dystgh oty BifplERTipi@e wileseach

cor r espondi ngrieliice GeARRINGNGSor Ry schIE ihiTos SOMARBERLS.HPnaR, r esour ce

conponents 44 are update _the new associ atl ons configurations
derived t Hér etssBiioTheverRdghospRias ComRMEeto 2 thearstaneomnprenathi Ml strator to
test the vi abadibitids vdertaled BY thg dépldythed RAnLAI00MWI dBFloyaths @ftpuiingGysearput i ng

systemonto the host system 20. Furtherpore, t st.specifications

25l 67ar 790 aPTHUE PRSP 1 6o heuat &bk 198 ruR BoSheet ot ur o

resour ce requhiptetre ATeso7¢/dic tohecagle plogsspending Tmics perercasenty \38, system
components 40 and resource components 44 are updated with the new associations

20  and configurations derived therefrom. .

The deployment manager 100 allows the administrator to test the viability of
configuring and deploying a specific computing system onto the host system 20.
Furthermore, the cost specifications 57d/67d/79d allows the administrator to assess
25  current and future resource requirements for the deployment. This preventive
approach is preferred over a rectification approach of trying to solve a compatibility

problem only after the deployment of the computing system onto the host system 20.

During the life of the computing system, changes are made to service components 36,
30 the system components 40, resource components 44 and associations therebetween.
The request for these changes are monitored and verified by the deployment manager

100 which readily updates one or more of the affected service profiles 48, system



approach is preferred over a rectification approach of trying to solve a
conpatibility problemonly after the deploynent of the conputing system
onto the host system20. During the life of the conputing system changes
are made t o VSR¥XWEE conponents 36, 30 the system conponeffiBS&HAY0esour ce
conponents 44 and associ ations therebetween. The requedt Oftebert?H@&e changes
are nonitored and verified by the depl gynent manager 100 which readily
updat es one Oprofiley &, Routdd Profilel BCLIAGk: $RIINISO Sreddlief mhiSss AR seS¥Shegn WO

03/ 098375 PCTé SQ02/ 00095 31 COctober 2006 14 profiles 58, resource profile
70, cluster p file 80, resource map 88 and service map 94. \Wen a need
arises for a conponent (for exanple the service conponent 36, system 5

component 40 Ghed ERONERE: RPTBANBAN dlcariionEQARANEREAEM LR Cf ust er

(the service cluster sy stemc uster 42 or resource c ter 46), a
cluster, of acEwAat fher feé‘g}’é‘tee“r?f“ﬁ’@‘eﬂie““?n e atregneisoritihe ekt (Bystem 20 to a

new syst em (n&twl&hmm);s §I¥t8ﬁ1€flﬂ;terl4|2to€@§duicyc]hs'f@ 4spa Bestéfadrmc&h;nﬁﬁlg for both the
host system 20 and i rst ase 0 rating the

Comput ng' sysDERT b ITEBE it v AL e MOETOMhTe 2 58 and i ¢
associ at ed comrpgrnremsso bemdinpihedfat Bth hnhdsheystered) sndsheenew sygenng Thdhre cl ust er

profile 80 of (i1, S8F MighfnehlahEha AR, SANLAIR AR e SAMaEyEaIPONENt S 36

of the conputin ystem e assocl ated service profl and system
profiles 38 afean gtéﬁsocfa&f* cerupsmerissheidpr)ictefeondiprirer gteat i Wineghe duser conput i ng
systemin thep[bmjstso&ysmeem@& MRLed 38 bmlrn@/\thsyabxmorﬁah@tsaid &Wee any changes

made to the service co nents. (ﬁ t | g (a ut|n i §8temt be

i et B ned 1 nerRu D S B ttee prhgen S Ry ARy ¥ $C0 s our ati on
of a fresh defsr dypiretitg e certfiguretomolithe pgnre et sesenD int toe lndatesynswﬂsyrm em Once
the computingysyst 6k HERIAKSHy s Mk BNVl &Rlpoldif 3566A0D_phase of

mgrating the conputing systemrequites the renpval of the service
conponent ¢ 336°PWUIBSYHIME FerMaipndyds the §§/‘§PiéPﬂ“Z‘Uth°1“rfh‘b?eG%|f°rf’t?F"aﬂ he system

integrity of thafiResion SYShERNUdpRymMER of R PBhtiAE BhistedBtodRlc@ ¥yt manager has
to utilise the information stored within the deploynent profile 106 of the
conputing system and the conponent history 57c/67c/79c of each

cor r espondi ngOswertyd empeingputienis @ployedpgiodhn reyngysserenthe gQorgmliase ogésour ce

conmponent 44. . Fulh ek MBhSuting §RMAEQREs hdRmERIPUhE OGvi&YShBMeheasli res 25

information fromthe service nmap 94, the resource Ph %8 and the ownership
20 residing in the host system 20. In order for the system Integrity of the host system to

be maintained, the deployment manager has to utilise the information stored within
the deployment profile 106 of the computing system and the component history
57¢/67¢c/79¢ of each corrésponding service component 36, system component 40 and
resource component 44, Furthermore, removal of the computing system requires
25  information from the service map 94, the resource map 88 and the ownership
indicators 57b/67b/79¢c. This prevents components associated with other computing

systems from being removed during the migration process.

In the foregoing manner, a computing system deployment method is described
30 according to an embodiment of the invention for addressing the foregoing
disadvantages of conventional computing system deployment methods. Although

only one embodiment of the invention is disclosed, it will be apparent to one skilled in



indicators 57b/67b/ 79c. This prevents conponents associ ated wi th ot her
conputing systens from being renoved during the mgration process. In the
f oregoi ng manner, a conputing system depl oynent nethod is descri bed 30
accor di ng t 8 AN %Hbodi ment of the invention for addressiHdYHE¥®Sr egoi ng

di sadvant ages of conventional conputing system depl oyme#t Ofep4i389C Al t hough
only one enbodi nent of the invention is disclosed, it wll be apparent to
one skill ed ite MWOINO3HMOOBBiY TisEPstife XD 24O Dhangel akdrbrallificalifd@an 85 the art in
view of this djisclosure t.h n rou hanges. and/ or nodification can be
made w t hout 'a%d%évr't ?uﬁ%ep?%'ré%a#%"h%ggcg%ﬁédgﬁrg Ogtg?lﬁlet" ‘Of the invention.

PCT/ SG2002/ 000095 Received 1 Novenber 2004 31 Cctober 2006 16 Cains 1 A
conmput i ng system depl oynent nethod conprising the steps of: providing a
system | ayer on a host system 5 defining a plurality of systemclusters in
the systemlayer; allocating a plurality of system conponents to. the
plurality of system <clusters, each systemcluster containing at |east one
system conmponents; providing a service |ayer on the host system defining
a plurality of service clusters in the service layer; 10 allocating a
plurality of service conponents to the plurality of service clusters, each
service cluster containing at |east one service conponent; and associating
each service conponent in each service cluster with at | east one system
conponent. .15 2. The conputing system depl oynent nethod as in claiml,
further conprising the steps of: associating a service profile with each
servi ce conponent, the service profile conprising a description of the
servi ce conponent, at |east one association requirenent, at |east one
association restriction, and at |east one



0 contract specification, the contract specification indicating at Ieast
ne- paraneter required by the service conponent for association thereto;
ssoci ating-a service cluster profile with each servi cePEL(H2602/0060A%5
ervice cluster profile conprising a description of Reb@veddrNavemba@fbnent s
|l ocated to each service cluster. 25 3. The conputing systweserdem oynment
thod as in claim2, further conprising the steps of: providing a
resource |ayer on the host system deflfhing a plurality of resource
¢lusters in the resource layer; 30 allocating a plurality of physical
rorrponents toquamsplurality of physical resource clusters, each physi cal

esource cluster c LGBl dehiBRDht meBBE RPNty @Rktess@EPONENt ; and i Ei ! DED
SN' T IP Pi/AU P&%oﬁjz?gﬁooé‘gg’%%ﬁ%i vceodpl?L’ Noverber 2004 31 Oct ober
2006 17 associating ePEHIPARTTRIRYETAIBHERE™ n each physical resource
cluster wfh at | east ddfinig splstkpoisgamgaoietat in the.sysErdaygonput | ng syst em

depl oyment method as i fhelal M) Uf LiEh oGk ¥ BOplusiil bEoBbeP Of

associ ating a system profi ?tah each system conponent, the system
profile comprisi nglestete 83sh PSR GhsiBroRiFREnret I ORT WHMHETERT™at | east one
associ ati on requi r emenprovidihg 4 R85k lapden AskEIGYEin, on restriction, and at | east

one. contract spect {1 Caldaly bl GPALLGLBRRIEhkakN [ ndi cating at | east

one 10 paraneter requi re]ﬁl_ 2 service conponent O{i a§soci ation
thereto. 5.9The conput PH§tag 8 PRFHIY QD FBYTEPRRONTHtH BE PHEY T 84 m 4, further
conprising the st gmgrDéach 2650 CluddricdithinthgSEEastiotesesicaistmponeptt ofli | e wi th each

fsﬁrn\é![ icgncl)]l{lsz ﬁrG’ Step\e/i CéSSSOC% rgvcj:ac eseg*&c%lgotn%[megtripzaicll SrilE Sl i g 1tie gener al

one system component,

A5 2 The computing system deployment method as in claim 1, further comprising
the steps of: |
associating a service profile with each service component, the service
profile comprising a description of the service component, at least ome
association requirement, at least one association restriction, and at least one
20 contract specification, the contract specification indicating at least ome
parameter required by the service component for association thereta;
associating a service cluster profile with each service cluster, the
service cluster profile comprising a description of the service components

. allocated to each service cluster.

25
3. The computing system deployment method as in claim 2, further comprising
the steps of:
providing a resource layer on the host system;
defining a plurality of resource clusters in the resource layer,
30 allocating @ plurality of physical compoments to the plurality of

physical resource clusters, each physical resource oluster containing at least

one physical component; and
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tonponents allocated to each service cluster; associating a systemcluster
brofile with each systemcluster, the systemcluster profile describing

t he general function of the system conponents all ocat e®@CI$G2a02092T em
el uster, and 20 associating a resource cluster prof iReecividtliNeamber268bur ce
cluster, the resource cluster profile describing the gene&eaderfasacti on of
the resource conponents allocated to each resource cluster. 6. The
conputi ng system depl oynment method as ih claim5, further conprising 25
the step of: associ at i negcatirzesdumpstcaproppitens p2ehphygitsh FIEEFHEE conponent

the resource profjhL&: cQAMRERIAGoBpdERCri ption of the resource conponent,
at |l east one association requirenent, at |east one association

estriction, and at |east one contract specification, the contract
speci fi cati on 4.ndi Tietcomputiag syseasieployment thop ay wrelsioe?s PERUFTPHMy t he service
¢conponent fpr asso&%ggiog,n thereto. 7. The conmputing system depl oynent

: p.of: L
rethod as in claim further conprising . the steps of: |LINEN SHEET
be PR

PENAU PCT/ SG2002/ 0000950ciatas & pysiett PRRGOVENBH 3T 21 B ™S 06 i8
provi di ng a resour s8I BPmARSRCA AtLbtich o teagkem coupmwed, aleest °n¢ he resource

rap indicating the, phystcal,o68!d i le LRSARIAMAS, conmonanke  within the
host system and t h& &SP conponent s assocl ated .with each _resource

sonponent; and 5 pratrictli sepifisationy fheceoniRah seesifientiom dnsipatiet f# °KE °B%r vi ce | ayer,
each servigg map phdhdRtdiigd bjle RRYS ca@ondntoadsiotiptiootheemeh syst em conponent
M thin the host system and the service conponents associated wth each
system conponent. 8. The conputing system depl oynment nethod as in claim?7,
further conpri §i ngThd@mphiingsystepsdepibympntsyiettphis B Cladfp FEPHFOLRFEPem t he
conputing system C@RihsHENg @

associating a service cluster profile with each service cluster, the
15 ' service cluster profile describing the general function of the service
components allocated to each service cluster;

assooiating a System cluster profile with each system cluster, the
system cluster profile describing the general function of the system
* components allocated to each system cluster; and
20 associating a resource cluster profile with each resource cluster, the
resource cluster profile describing the general function of the resource

components allocated to each resource cluster.

6. The computing system deployment method as in claim 5, further comprising
25 the step of’
associating a resource profile with each resource component, the
resource profile comprising a description of the resource component, at least
one association requirement, at least one association restriction, and at least
one contract specification, the contract specification indicating at least one

30 parameter required by the service component for association thereto.

7. The computing system deployraent method as in claim 6, further comprising

the steps of:
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plurality of deployable service conponents for deploynent onto the host
system anal ysing the service profile of each depl oyabl e servi ce conponent
f 15 the conputing system the service profile indi caPCR{§G2ae2/HEYTi at i on
equirenents of each depl oyabl e service conponent, Reeeiwddddivampes2004
fequirenments identifying the service conponents and syst e/p §QRPIIBHE S

equi red on the host system and discovering on the host systemthe

avai | ability of the service 20 conponéhts andtht he %@}Cgla gopgponent s
equi red by the depl oyalriging @rigsoues maR APFSHEALED G FRECEonpUt T ng syst em

lepl oyment nmet hod aSovicB ridpahdialng thelpbysesl lowhtprof gierngsouch eormoagyisof . 25

nal ysing the assoclal ion, Legteh Gl ASeARM oGABhdACsosBT it @ahi on of t he
5er vi ce conmponent s andﬂfhe s%stem conponents required by each depl oyabl e
servi ce conponent . i@ {@opghdidt i ng syst em depl oynment net hod as in claim
9, further gonprising pamidinhe satiepsapaisociaidsdd e serviee loyarn €432 s0%t system t he
vallability of the. Syt of AIRONERIS: 20 LAtn LanBihCausoiPOAeNt S required
Dy each system corrpo]ﬁen'tC or “assocl ation w'th each depl ogabl e service
sonponent; and i srstem/amhée?sew@wfsmw@zﬁw&%ﬂiﬁ%@@éi‘%‘?ﬁ’“’f K&vember 2004 31
DOct ober 2006 19 anal ysing the association requirenents, association
estrictions apd ntract specificafi f Clhin Y S Ri% GFR nt and each
esource conpofent Cﬁ)‘? ?&Wf?néé&ofln éeﬁ]g’y’geﬁg@eet%dég%p%z'ts for asgltﬁ)}%i ation with
pach depl oyHbl e  sdiesiepseoficonponent. 5 11. The conputing system depl oynent
ret hod as in claiml0, ddkdidaes cPuiali s§itddg thet ddepRibg Pys@fn comprising a

plurality of deployable service components for deployment onto the host

Ot il e OO —==— O

- NI S N S TNt

system,
analysing the service profile of each deployable service component of
15 the computing system, the service profile indicating the association
requirernents of each deployable service component, the association
requirements identifying the service components and system compenents
required on the host system; and
discovering on the host system the availability of the service
20 components and the system components required by the deployable service

components.

9. The computing system deployment method as in claim 8, further comprising

the step of:
25 . analysing the association restrictions and contract specification of the
service components and the system components required by each deployable

service component,

10.  The computing system deployment method as in claim 9, further comprising

30 the steps of:
discovering on the host system the availability of the system
components and the resource components required by each system component

for association with each deployable service component; and
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depl oyi ng the depl oyabl e service conponents in the service |layer of the
host system 10 all ocating each depl oyabl e servi ce conponent to service
clusters based on the description in the service profiRGI/8GE200RE0EHI oyabl e
servi ce conponent; establishing an associ ati on betReeivedhtlovaidpt 2004bl e
servi ce conponent and at | east one of service conponent s 3amshishHes bEIB
conponents; updating the associations between the service conponents in
the 15 service layer and the system ci@nponents in the s stenalayer;
updating the associ ati@dsshmeﬂlme@miaﬁh@fﬁﬂw’é&?ﬁ%ﬁ'ﬁ‘éﬁfsg“’%( Sthe system

| ayer and the resqQyike scRIERABEMShisibtchtBmpoaa sid @sh kayuer corprdentipdat i ng a

depl oynent profile in the host system ed on.the.q depl § of the
depl oyabl e ser vi ce®EHhBh &K YEHITY °?’ﬁpe°“&§3‘§i 35506%?&1 20 assodg[ixg@inons t her ei n.

12. A conputing systvesvagpieotynent nodel conprising: a systeml|ayer
provided onga host systenm a plurality of systemclusters defined in the

system |l ayer; 25 a plurality of system conpone l| RGatgslisin@ t he
plurality of sVsteﬁe,"E‘f‘W}%‘Pge%ét?mgﬁ’ "srﬁt/glftgor%acsz ucsgnzrl@édéﬁt ai n?nr?ggat | east one

syst em conmponent ; @eserofi ce | ayer provided on the host system a plurality

of service clusters deﬁépib?ﬁl il def16y B8 kthG eohpdtiets inadsetricpllayeradfi ty of
servi ce conponents alloca eé to the plurality of service 30 clusters, each
service cluster coﬁf‘éﬁsh“iyﬁ@mat | east one service component, . wherein each
servi ce conmponent in ealatingrach deplogdblestraice jompeisy (rierice Ausiit 154t | east one

syst em conponent . é@%@é&&%@%@&%@@n@%ae Qi wekte ondowetrber 2004 31

Cct ober 2006 20 1 e _conputing system deplo n gl (@§cel N claim12,
further conprising: a &Sjhs rS‘FofiST%U?no;%eté”segs)noc"]\é% i%ﬂ%ﬁthsea%h service

component, the sekatpotenpmdbildag oguufparvigicorponent@atiw/ iy $OBHOSHS:t he servi ce
conponent, at | east On%pdaﬁng the associations between the service compouents in the
15 service layer and the system components in the system layer;
ﬁpdating the associations between the system components in the

system layer and the resource components in the resource layer; and
updating a deployment profile in the host system based on the
deployment of the deployable service component and the updates of

20 associations therein.

12. A computing system deployment model comprising:
a system layer provided on a host system;
a plurality of system clusters defined in the system layer;
25 a plurality of system components allocated to the pluzality of system
clusters, each system cluster confaining at least one system component;
a service layer provided on the host system;
a plurality of service clusters defined in the service layer; and
a plurality of service components allocated to the plurality of service
30 clusters, each service cluster containing at least one service component,
wherein each service component in each service cluster is associated

with at least one system component.
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associ ation requirenment, at |east one association restriction, and at | east
one 5 contract specification, the contract specification indicating at

| east one paraneter required by the service conponent HQI/SGE®RODEN9E on
thereto; "a service cluster profile for associati on RceRedadovader20é
cluster, the service cluster profile conprising a descripid@ihepPbobde

servi ce conponents allocated to each service cluster, 10 14. The conputing
system depl oyment nodel as in claim 130 further QR §IQQ . a resource

| ayer provi ded3.on Thieomiwig sysipayderigyment pods %?I“?“t%}m&f Fegstrice &l usters defined
in the resource | ayer ‘2 Sumbkeapritiel Fal dssbytatiof with yesdbcstvice SApRIABALYSE al | ocated to
the plurality of physi Cauefo]ngmﬁu?gsa UL G8hofk bl &hvie cO@Rnp ByiGt@ad I esource

cluster containing a PR cal conponen ach physi cal
conponent in each apﬂwsfroea‘#qurf@s“—(’iui*td%““d’l“ﬁ§St“€f"‘“‘?”s’°5"é§%d03¥g; %gt\r}rnmteh at | east

one syst em £0nNponeRhact? GhediBicatid) @heC oonpatt | spgifisation endiatysl By lvehto®hrodel as in

claim 14, further comprisin Ak kol s RIGAG aatoed vm th each system
conponent, the sys%ﬂm‘e‘pfr%l%fgqbﬁﬁﬁ%ﬁg?f‘%;‘ “Hescription g system

conponent, at |east oneseraesBEERRP ﬁf‘r‘éﬁ%ﬁ‘"r“%‘rrﬁ‘r‘}’tm t céacg’ terbne associ ation
restriction, and astervﬁc@@ﬁxtstexoﬁeﬁre CaREaCh dsoRuivd of it isomice cdmPoRsBAt r act
specification indi atl g sh,.ane 25 paraneter required by the service
conponent for asso ea‘fbrféﬁ‘“e? 16- The conmputing system depl oynents
nodel as indclaim 15, further conprising: a service cluster profile for
associ ati on w {4h emrb(,@?mrg §/terks bepRinadnt médalass insetny 1 3¢ rtled erstpErngdr of i | e

descri bi ng the general unu(%tellaogr of . %ﬂ%ﬂﬁ%&}’éy&@m 30 conponents allocated to
each service cluster, &"SVEFem EIU i'le for ai%om tion with each

system cluster, the sys;?tueahty@f’@@tl@?Chﬁreﬁidf*'ﬁnéd‘a@gé‘is?“b‘ie “tHe general function
of the system corrponeratpauﬁtylo@ kel cdnporate Mlosayesitethe pimaldy efiphysitprld

PCT/ SG2002/ 000095  Recei ved 1 Novenber 2004 3k.Oubahgr, 2006 ol

physical component,

wherein each physical component in each physical resource cluster is

associated with at least one syster component.

20 15,  The computing system deployment model as in claim 14, further comprising:

a system profile associated with each system component, the system
profile comprising a description of the system component, at least one
association requirement, at least one association restriction, and at least one

_ contract specification, the contract specification indicating at least one

25 parameter requited by the service cormponent for association thereto,

16.  The computing system deployments model as in claim 15, further comprising:
a service cluster profile for association with each service cluster, the
service cluster profile describing the general function of the service
30 components allocated to each service cluster;
a system cluster profile for association with each system cluster, the
system cluster profile describing the general function of the system

components allocated to each system cluster; and
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artesource cluster profile for association with each resource cluster, the
resource cluster profile describing the general function of the resource
conponents all ocated to each resource cluster. 5 17. TRETSRGAAZ/PIYISyst em
tepl oynent nodel as in claim 16, further conprisi nRecevedckBovesken084il e for
associ ation with each resource conponent, the resource;ppefhl®osNPrising
a description of the resource conponent, at |east one assoclation
requirenent, at |east one association %estrictjon, and 2l Least one
contract specificati o espies Qusit el PEBSCRFPRIALTFR TR AT NG at | east one
10 par aneter requids@fbebylusidneprarts dbsebirgotip raend fiagtiora ok dii BIMGH t hereto. 18.
The computing syst e depl.ayient, MRUE, @S, cl 8l m 17, further comprising: a
resource map for assocration wt each resource | ayer, the resource nap
i ndi cating the physical locality of the resource conponents within the 15
host system agfl t hg. &ph@FsRefIeNSfies nd8s acih ahie syfutitier @aphsingesour ce
conponent; and a service map fg{‘= @rssgciiat%%ivg&e 'htljgsomgcogg,[,%g@gwl ayer, each
service map indicati rfg™tHE® BRYSi Eat " Focal ity of each system conponent
within the host syssiremprefilel canipesings daseiptiongfisieares QEEFEMEE Wi t h each
igst ](cam cgrrponent . ot actiatidd Req R mstgyes;swaﬁﬁt@nkg&jcﬁmhn&mdheh as in claim
, further conprising: a conputing system . cQ em conpri si ng
a plurality of depf Sy%?tép?g%%%e‘gecﬁ%ﬁfﬁ?ﬁ?éca %‘rf%ga%ﬁ%gtglé%%/&%nto t he host
system wher ei n t heraseemeqiedhyafeistreiceoompaet fod epteirierh@c'3er vi ce conponent of
25 the conputing systemindicates the association requirenments of each
depl oyabl e servi ce conponent, the association. requir dentifying the
servi ce conporiént sThﬁﬁ‘H”%’%&Sé?ﬁ“b?fﬁﬁﬁﬂeém%dglraéﬁwa}megﬂglﬁtgﬁ%ﬁ §l(S)dé " system for
depl oynent thereby. 30a 248ourcBhmpdamsatistiog witl sich ngseiegs! lwphrdi§tesABtfel as in
claim 19, further_conprij.si r | Bninodehts ' wittinhbeE | @ ~F~ac?
CCT] 862002/ 000005 ™ RolBpRl 1 pefxi BERDSE ufresolfod beo

15 host system and the system components associated with each resource

component; and
a service map for association with the service layer, each service map
indicating the physical locality of each system component within the host

system and the service components associated with each system component.

20
19.  The computing system deployment model as in claim 18, further comprising:
a computing system, the computing system comprising a plurality of
deployable service components for deployment onto the host system,
wherein the service profile of each deployable service component of
25 the computing system indicates the association requirements of each

deployable service component, the association requirements identifying the
service components and system components required on the host system for

| deployment thereby.

30 20. The computing system deployment model as in claim 19, further comprising

the means for:




3t—Cctober- 2006 22 di scovering on the host systemthe availability of the
service conponents and the system conponents required by the depl oyable
service conponents. 5 21. The conputing system depl oy PERISGRONH0008S5 i n
tlaim 20; further conprising the nmeans for: anal y®engvddieNasmbeiZa04 on
restrictions and the contract specification of the seryi §&.509penent s and
the system conponents required by eac depl oyabl e service conponent 10 22.
The conputing system depl oynent el in clai-m.21, furt .conpri sing
the means for. disconggﬁ °Tﬁgp%8§t”§?%3%hf ﬂgma éF|§%ﬁ9?%° of the
system conponent sonmekntshrad tesyHyE eomporepi meapires Etyéhﬁji‘ﬁpl%abwe‘éfﬁ%h syst em
component 15 for ;ggsp&kation with each depl oyabl e service conponent; and
anal ysing the associ ation requirenents, association restrictions, and
contract specification of each system conponent and each resource conponent
requi red by the sys¢empotrgysienimlofoent medbes inriagn20nfarticrea@risiepl oyabl e
service conponent .20 23 . The conputing system depl oynent nethod as in
claim 22, further conprising the neans for: d Elo iQ Lgefgqgloyable
service conponents i n ApESTEpg psEasiafagFesfricpns a‘Edntg Ff’(?é?c g’ﬁ%‘ 'EM" 25 al | ocati ng
each depl oyabl e se@leVbdice oopmmAaiIt atdoths eyyatine eowpaertte reuiprdskd eachn t he

%\(ﬁjggntof t he depl oyabl e servi ce conponents;

description in th YA r
establishing an a?é@%’ial\élte?%ﬁ‘p%g% en each depl oyabl e servi ce conponent and

at | east olfe of service conponents and system conponents; updating the
associ ati ons het weme cédiuitisesy¥e Aefldyipa ARad 8s inrtldm @1, f@hesenypisoe | ayer and

the system corrponeﬂr;etxgeaﬁsnfoé he system | ayer; updating the associ ations

bet ween the system conponénts in the
: discovering on the host system the availability of the system
components and the resource components required by each system component
15 for association with each deployable service component; and
analysing the association requirements, association restrictions, and
_ contract specification of each system component and each resource component
required by the system components for association with each deployable
service component.
20
23.  The computing system deployment method as in claim 22, further comprising
the means for: '
deploying the deployable service components in the service layer of
the host system;
25 allocating each deployable service component to service clusters based
on the description in the service profile of the deployable service components;
establishing an association between each deployable service
component and at least one of setvice components and system components;
updating the associations between the service components in the
30 service layer and the system cotnponents in the system layer;
updating the associations between the system components in the

system layer and the resource components in the resource layer; and
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systemrtayer—and the resource conponents in the resource |ayer; and | FEAl/
PCT/ SG2002/ 000095 Received 1 Novenber 2004 31 Cctober 2006 23 updating a |
depl oynent profile in the host system based on the depCoBGRAG2/E00he 3
depl oyabl e service conponents and the updates of ®RssdeddtNorsber3edein. 5 -

, 7~ 1"'dDE ~f SEE r 31 October 2006

23
vpdating a deployment profile in the host system based on the

deployment of the deployable service components and the updates of

associations therein,
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