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Field O Invention The present invention relates generally to a conputing
system dewbaopesspo In 5 particular, the invention rel at e®CrsGazeanput i ng
syst em depl oynent pl anni ng nethod for planning the depl oynent of computing
system conponents. Background Conventional enterprise applications today
possess multi-tier architectures. UnliKe 10 standal one applications in the
past, these entdGOVENTING SYEHEM PRERQYMINBEANNINGAEIEQR | ons cat eri ng
to different business needs wi thin an organi zati on or across

geographically distant installations. The el aborate structure of these
ent er pri se FigldPflosentions gi ves rise to vast quantity of heterogeneous

enterprise ck- . ut i ng. e ,se

applicati on@?et Erergréé?rllrt“{aé%ma[r.ééﬂ%t %é(]:n? Ur ﬁg?aﬁ{g@gélfn% sélg(gm g%’? oreh%s'angré of the
ent er prise pppluiacah¢ owesntiog relptes iocaborhpiting sysidna demjoyancat platmiihg mgthod  busi ness
services togu S I C unctions of the
enterprise %’E%?ﬁqné%%gﬁ??%%%cﬁéﬁﬁgﬁgg%ﬁgmg%%%des the depl oynent and
configuration of service applications, systemfunctionality diagnosis,

mali ntenanCﬁBo% the integrity of conponent dependencies within an

applicatio ¥\ Hr({"llfg noni toring and bal anci ng of application conponent

| oadi ng f orConvpiittvnbInent@piidei applicadions pelay eosxasscraultizfer larchitbreuren Uitike of

managi ng. the enterpri.se. appljcations, a situation.requiring .conponents of
an appl Pocat ﬁt%ﬁan]f’ﬁe E‘Ié’hﬁﬁ%g&o%? \Ré%ﬂt%f’%enéey‘@fséﬁﬁpléf?“%s%f%vﬂ%en%ef%lbzﬁ ions nmay
ari se. Al t edonaiohy @higrind @YW difkSEHII BikhesiBiedde winge aavagimdition td dd@ssystem t he
enterprise appli cat{yon,s resi de withi both these situations, there is a

. o
need to 30 $Q8BANFY r@santp}né@ﬁ%wgf-y J@‘Ean{;B%thédSt’é‘ﬁ%’fee these FIEPTISEses, the

depl oynent gplicdtion? ek Ciddel QN vaSt bliahtifO0 0P HRRRASenédRE Udnke@rise ObRkieaat ed
procedures that requires specialized training in the application being
install ed a®™W8%em integrity has to be preserved at all tinmes.

15
Management of the enterprise applications to maintain architectural integrity and
performance of the enterprise -applications is critical for providing availability of

business services to users, for example customers.

20 The functions of the enterprise applications requiring management includes the
deployment and configuration of service applications, system functionality diagnosis,
maintenance of the integrity of component dependencies within an application and the
monitoring and balancing of application component loading for improving application
performance.

25
In the course of managing the enterprise applications, a situation requiring
components of an application to be moved between two systems at different locations
may arise. Alternatively, new resources may be made available to the system the
enterprise applications reside within. In both these situations, there is a need to

30 reconfigure a previously configured system. In most cases, the deployment of an
application or its components requires complicated procedures that requires
specialized training in the application being installed as system integrity has to be

preserved at all times.



WO 03/098490 PCT/ S&X2/00110 2 An enterprise application undergoes several
configuration changes and a few versions of its associated conponents in
t he cour swooB/ 098490 | i fe. Once an application is deployed WCTlIsiGo2/e013¢st em
and becones operational, it will undergo further conmponent 5 replacenents,
enhancenments and expansion in scale. Keeping the dependencies and the
integrity of |arge scale systens becongs probl ematic as different
applications are provided by possibly different vendors and the

i nter - connegg @ﬂexﬁM&t BBRoatidh BhdeFREd &U&apd’onﬁ%ﬁat%rﬂﬂﬁ%gﬁlﬁl Deed3rsidns be
performed by 10 a adm nistrator who is oying the systens or

appl i cat i orgf.its[apsogiatedl componeniain @ﬁcoww@flteéﬁeem@nesplan@m indeplayeédnnect i on
| natr uct i onglt e GAeh g, bitohidf ALl LEUAL uhllereb ! Brtonen

| i mit ati%onsreplhceamots, fswylsmcewxpntappqugmsnoomn galei t s conponents is dependant on
the experience and tacit capability of the admnnistrator. 15 It is
desirable to have a common net hod of capturing or specifying all these

i nf or mat i onK¢eping  gter dqieudeldiemmnd the inkegrityt lvé kdEngmzih:n(systml bedoates ons coul d
be aut Onatp%gblema(l)tc hsCfl rlélrtltI n 11ca¥§ tsearr% rog dgg rtT)E ossrg:ft Iaﬁ)%reng [ 953 % Elt he

f oregoi ng i'ssues b s and segrega i ng
conmput i ng stysirﬁmcosrysteémymnk amﬁsamns:er 1mmnﬁm1ltsnebdmtedbeq)erf¢rh1ed by

functio I|t servj ces, pravi et

conpone %/démplété‘?tgrt‘@#’ el dleﬁo‘{)‘%&‘l S?éséenils °rfa§8 gt I?Iéftg a‘écé)‘é?‘rfbtg?w’@i}’t r acki ng.
The corrput |degeﬁyﬁd1mtﬂepdeﬂmmlomwﬁirerﬁédmm pr®iidedtto et adhidlsteheg@lipy ment 25

of the conputi stem ont aflrs st. s m The profiles fuyrther
facilitate tﬂ?ﬁtg‘g’ét"i)fdﬂs%"f“‘?% “@8?‘?}5%“ H& E‘l%"aﬁd%ﬁd’f ‘E% g GRFys é‘&hlcorrponent s
onto a secConditdidad of SKSH eMtwh Bsplitcatoa e Qmo%hi@gn@&sstsea&peﬂdaﬁgbhtme However ,
the use of actual conponents during. the depl oynent may be cost 30

i nef fecti veeXQFrt‘eﬁﬁ“il@‘H“P‘f‘\bcaEﬂ’r‘rlﬁ&f’f@F P‘ihf“?‘sgftoé conmponent or the viability of a
conponey s configuration is identified during deploynment. W 03/098490
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It is desirable to have a common method of capturing or specifying all these

information in a structured way, so that the dependency calculations could be

automated.

20 A computing system deployment method addresses the foregoing issues by
introducing layers and clusters for segregating computing system, system and
resource components based on their functionality and services provided thereby.
Associations between components are registered in profiles to facilitate dependency
tracking. The computing system deployment model allows for structured deployment

25  of the computing system onto a first host system. The profiles further facilitate
migration of the computing system and its associated components onto a second host

system without compromising system integrity.

However, the use of actual components during the deployment may be cost
30 ineffective although the compatibility of a component or the viability of a components

configuration is identified during deployment.



Hence, this clearly affirnms a need for a conputing system depl oynent

pl anning nethod for planning the deploynent of a conputing system and the
conponentwoO oslogguemf . 5 Sunmary I n accordance with a firscaspozbolod the
invention, there is- disclosed a conputing system deploynent planning

met hod conprising the steps of: 10 providing a plurality of conponents for
nodel | ing a conputing system sel ecti?g a plurality of conponent icons,
each conpondsice, Bisnclepalyneffirme griesé forae jcQmpeMeasystsimp Berdemest glappiag each
conponent i i i jet OF T, I &Hﬁﬁ t;

i nvoki ng aagggg%gg§§§mg§?§ggﬁ%@%@gggké§c@gggggggiaggggngi%Se egﬁgd
conponent t&e¢fcons, the dependency action being one of associating or

di sassociating the at | east one pair of selected conponent icons;

anal ysi ng dependency action requirements between the at | east one pair of
sel ect edd conponent icons in response to invoking the dependency action

t her ebet we mh dependency action requirenents being the requirenents for
20 associating or disassociating the at |east one pair of selected
conponent icons; providing a requirenents conpliance indication upon
satisfying the ependenc ctio ui r ement t.he. r.equi renent. conpli ance
R cat 1 on Moo At ors SRSl oL P B R <Jers ot Fish S, FPRENRE 1 e
dependency systein@splo@aetit pln®ng siethad dornaidaigititgsteps d€pl oynent i mage with the at
| east ope pair of s Iected.cqﬂponent £5 i%pﬁs and the dependency actions
t her ebetbeen i n PRYSPEERUEEY HEOPRYGTE STende!ing 8 SOPPURE YT} cati on, the
depl oynment i mageclb&ingga apluQligr df AonipbenaiticdmeashchorRempaieht Gfon ehgct ed
conponent icons and perfornmed de ﬁpdeﬂc action. Ig.accordaqﬁe.mﬁth a
second aspeEPreat KOl ARPBIROPTHProfiffeFach LaMpANSRY PEUA PEne BIAUTFHYIN 80 syst em
depl oyment QRbagRhdigg ERbgyaehtconprising the steps of: providing a.plurality

of conponents for nopdelling a conputing systenj selecting a plurality of
conponent i cons IYEKIG aﬂépﬁ*@%@ﬁ@&%qwtv&ﬁena leshprraifiof splpged samporeit h

componefy pe&s! e dlegenagr@saaﬁ&i Blifg oM bihasdochBng @5 RABADARGORPANRAY: WO
03/098490 PCT/ SG02/ 00110
one pair of selected component icons;
analysing dependency action requirements between the at least one pair of
selected component icons in response to invoking the dependency action
therebetween, the dependency action requirements being the requirements for
20  associating or disassociating the at least one pair of selected component icons;
providing a requirements compliance indication upon satisfying the
dependency action requirements, the requirement compliance indication for indicating
that the dependency action complies with the dependency action requirements; and
updating a deployment image with the at least one pair of selected component
25 icons and the dependency actions therebetween in response to the requirements

compliance indication, the deployment image being a record of the at least one pair of

selected component icons and performed dependency action.

In accordance with a second aspect of the invention, there is disclosed a computing
30 system deployment planning method comprising the steps of:
providing a plurality of components for modelling a computing system,
selecting a plurality of component icons being representative of a component

profile, each component profile being associated with a corresponding component;



4 invoking a dependency action between at |east one pair of selected
conponent icons, the dependency action being one of associating or

di sassociwbDingotsbe at | east one pair of sel ected conponemrCTisSGong)ii@nd

anal ysing the conpatibility between the at | east one pair of associated 5
conponent icons in accordance to the correspondi ng conponent profiles, the
conmponent profile containing: at,least4one associ ation requirenent; at

| east one associamokivg adependencyjagtipn bshpen at Ipashgne Rufeofselagtedeampep@ti f i cat i on,

each contr agfnsSRE Wepdrdaicl Wrion Dein AL dsiitiafhg !o?%?s%ss%ﬁix%%@_@ﬁe&éi required
by one conponent icon frdom another conponent icon for association thereto.

| n accor dan@e pair phsetected conipenspideansgidt he i nvention, there is disclosed a
conputing syst b anni ri.si for: 15
@ IW g?é”‘g%&n%a‘?}bﬂﬂy Hethveey Stfxﬁg:t |019e{§p onS1 ¢ bPGsIBAS

providing a plurali onents for no 1ng a conputing system
sel ecti g acopipareal iicgnsofn eorppdmentto i thoreoresponding aeswpndnhtprefiles ethe each

conponent | | tative of a conmponent profile, each conponent
profile bé%h 0%%@ cﬁgﬁgﬁﬁﬁﬁﬂ% a correspondi ng conponent, and the plurality

of conponent icons bdeasgorsekeciatoh leyuiemgsier; 20 i nvoki ng a dependency

action between at | easl, e Balf8l . SELER & component i cons, the
dependency action being one 0f assoclatl ng or disassociating the at |east

one pair of sel ectedatcdegspnmiet comtans ;spenifidation, ngadie penteken cypedfitation
requirepents bet%fen thg at | east onf pai r. gﬁ) sel ect ed coqgon nt icons in
respons® to i nvekIHY E 2ShGBR AT SRS b 8P SERPOPeBts 10R T YR hendency
action requir emansétierltompenchhieon fof bdso@aAltiserdter associ ati ng or

di sassociating the at | east one pair of selected conponent icons; providing
a requirenments conpliance indication upon satisfying the dependency action

requi r enent s, ackdt@anic€ Gihr £ FRIAL aspIRF NG eentitali hakii®@istBEed NdbfAltingg t hat
t he dependency action conplies with the dependency action requirenents; and
30 updat i ngYsCaspPleyRE Planpag &St $PPHENg BledvBY%Eorponent i cons and t he

dependepey acti QasvidiRes pRRTIWESRoinPorleRS R MERIeliAg b REmpRAIsyReWNt S conpl i ance
selecting a plurality of component icons using a user interface, each
component icon being representative of a component profile, each component profile
being associated with a corresponding component, and the plurality of component
icons being selected by a user;

20 invoking a dependency action between at least one pair of selected component
icons, the dependency action being one of associating or disassociating the at least
one pair of selected component icons;

analysing dependency action requirements between the at least one pair of
selected component icons in response to invoking a dependency action therebetween,

25 the dependency action requirements being the requirements for associating or
disassociating the at least one pair of selected component icons;

providing a requirements compliance indication upon satisfying the
dependency action requirements, the requirement compliance indication for indicating
that the dependency action complies with the dependency action requirements; and

30 updating a deployment image with the selected component icons and the
dependency actions therebetween in response to the requirements compliance
indication, the deployment image being a record of the at least one pair of selected

component icons and performed dependency action.



i ndi cation, the deploynment inmage being a record of the at | east one pair of
sel ected conponent icons and perfornmed dependency action. W 03/098490
PCT/ SGQ02/W0D120984% Bri ef Description O The Draw ngs Enmbo@CmsGgo@fiot he
invention are described hereinafter with reference to the follow ng
drawi ngs, in which: 5 FIG 1 shows a bI ock diagram representing a conputing
syst em depl oyment nodel; FIG 2 shows3a bl ock diagramof a |ayer of the
conput i ng Mﬁfé?ﬁ‘ﬁﬂmoaﬂfeﬁemé‘rgs of FIG 1 with a plurality of conponents
cont ai ned tHGL Qi RenieiofInd"; Pﬁ&l Iaf g,ssléﬁfa&f Sereihfdr! %th 3eRNGWS 1§ dkock
di agram of a conponent pro each conponent of FIG 2; FIG 4 shows a
bl ock di agrfaH@\vﬁgérawg}zF,oyMWb pl anni ng systemin accordance to an
enbodi ment of the invention for planning the conputing system depl oynent
model of FIG 1; 15 FIG 5 shows a block di agram of the depl oynent
pl anni nd syl&Ge stwivs@Elblack 4jagranGep@seaahugs camplitisg bystenr dgplaygent medebn of a
graphi cal user interface (GQJ ) of the deploynent planning systemof FIG
4; and 20 FIG 7 shows a process flowhart of a conputing system depl oynent
pl anni ng MEGh2dhaysi sigodknBagiap loby heyat ofphamhmxyngyysteandqmyﬁiem mddel WO
03/098490 P 2/ 00 A Lomp t| n stem
depl oynent (g%ﬁ %éh ﬁﬁl&“f%‘af (ffSngcc’PcfPt:Sschemec{%Q ore lélécf?'lmué) m Cl es?{h; IS
descri bed hereinafter. 5 An enbodi rrent of t he inventi on, a corrputl ng system
depl oynent plannin thod is escr h .reference l1to 7.
The co ti]ﬁ&' 23‘&“@&%&%&%‘? 2 OMRART ﬂ&r (o &3 CgmB%%egfjo c#: b§corrpuh ng
system depl oynent nodel 20. The conputing system depl oynent nodel 20 is
described with reference (tio FIG, 1 i C

FIG. 4 shows a block diagram of a deployment planning system in accordance to an

embodiment of the invention for planning the computing system deployment model of

FIG. 1;

15

FIG. 5 shows a block diagram of the deployment planning system of FIG. 4;

FIG. 6 shows a display representation of a graphical user interface (GUI) of the
deployment planning system of FIG. 4; and

20
FIG. 7 shows a process flowchart of a computing system deployment planning

method using the deployment planning system of FIG. 4.



10 shows a bl ock diagram representing the conputing system depl oynent nodel
20. The conputing system depl oynent planning nmethod is for planning a

depl oymrenwomB/ogs49conput i ng system (not shown) onto a conpecersGoasado host
system 22. The conputing system conprises a plurality of conponents 24
residing within the host 15 system 22. These conponents 24 are generally
classified as service conmponents, systfem conponents and resource
conponent s PethiledBesciptiom) . These conponents 24 are organised into a
plurality of layers 26 within the host system 22. The layers 26 typically

include a sgr %@ﬁyﬁﬂ%m Sd)éélté)?&y{ta%igl{nir%:gle{hgﬁ%{ Gldre & rthemgiée%giﬁé System

respectively n" servi system resource conpone

conponent s @pdemoidesstibahtmrdiyafienown as server conponents and are for

provi di ng conputing system based resources and services to other conponents
24 wthin the host system 22. These system conponents are, for exanple,
DNS ser ver sAn elrfiddimer véths inveyisdng acdmprtiag syssem Wiphgawsat plegigt metesd iand key

repositories. Resource 25 co ts represent one of hysi cal  hardware
that s assESIERQVH (R EoRbitihy Ddde 6F GTPFVR A THRVFRL PR esent i ng
t he physit Cal_blalh?fggmﬂﬁ«:‘[i ibvasadl enél aoéodnﬁngd%v_ayﬁemr@pgo@memt ﬁqddd)yzo(r.j egher cgo Wih
conponents include network cards, i sks nd _nmenor ul es.

ref erence t@MENES %Ste%péﬁﬁlgﬁ’é%t%ﬁ WWE?%W@QE%CTFI%@/FI}?}&}N ‘CEr ouped
into cloust@bss 28lobRaegadefrb@ntingthé todmputilgsyeR debloment dieV®. a bl ock

di agram of one layer 26 of the conputing system depl oynent nodel 20. Each
cluster 28 within each |ayer 26 contains at |east one conponent 24. In

accordance 11 doPufE st A8pIs YRR Flakifh O M8 A%6r ﬁ&(ﬁ@@%@%@& of
2 ice

depl oynent nodel 20, the clusters 28 wthin the serv ayer, system | ayer
and resour QEPUEYRSYHR (neF sheved PRI0 o& COmBUEEPAsEE dogl Eistest 22- syldEem

clusters andfRaMEHRm it § plfAREGE toifpohent 24 NEIERE Witk Bt Uskers rel ate
to services provided by the conputing system wth eac service cluster

cont ai nkhg wstemest These componants Toarsossaerally elapsifiadms seovice prammonen's: ar _
service. Thgf&sQuf S&n&kﬂﬁﬁ%uéé’%rﬁ ety Sl%i?é \E/rllong‘).e!ThésF%&ﬁ?&deM@!zx contain

resource conponents an syst em Co onen similar unctions. The
resour ce clarstoegagised into a plurality of layers 26 within the host system 22. The layers 26

typically include a service layer, system layer and resource layer, which respectively
contain service, system and resource components.
20
System components are conventionally known as server components and are for
providing computing system-based resources and services to other components 24
within the host system 22. These system components are, for example, DNS servers,
FTP servers, system libraries, Windows registries and key repositories. Resource
25  components represent one of a physical hardware that is associated with a computing
node or a virtual device representing the physical hardware. Examples of hardware
represented by resource components include network cards, hard disks, and memory

modules.

30  With reference to FIG. 2, the components 24 within each layer 26 are grouped into
clusters 28 based on the function thereof. FIG. 2 shows a block diagram of one layer
26 of the computing system deployment model 20. Each cluster 28 within each layer

26 contains at least one component 24. In accordance to the computing system



include, for exanple, a firewall cluster, a network router cluster, a
network switch 10 cluster, a conputing server cluster and a storage
cluster. wWoaseysem cl usters include, for exanple, an op@CalSGIyosyat em
(OS) cluster, a database cluster and a virtual nmachine cluster. In
accordance with the conmputing system depl oynent nodel 20, a conponent
profile 15 30 is associated with each.7c.orrponent 24. A bl ock di agram of the
conponent piepfoyment Boddl 20s Hgveiusters 2B @ritian thieh serviegriayrie isystpm dyer @ngo
conprises are%%?&_rl'a}gr'a%qreg%reﬁftot 8he @é@i?&'cﬁlh‘éfé, %W&ﬁ&&s%ﬁd.r%uk@aﬁ one
associ ati on requi renent , at least one assoclation restriction 36, and
at | east ondustashitespectivelypeci fication 38, each contract specification 38

i ndicating at | east one paraneter required by another conponent 24 20 for
association therewith. Additionally, the conponent profile 30 may further

i ncl udesS r uPhet sermecei alfistarsredatot sefviaes psdvaded )byrted edmpuging eystany vatcéacktonponent
24 15 depl O%lavl?leech?‘sr’ggr c%ln¥aleri1?‘ | teleﬁg%rnearggltvecléscot hargen%f Ie?a%% ttoh S I"clli'ltri]-u}airrm

behavi our of" the conponennt 2% EF GRS e 5" e St i o RRE §hes

i nstal | ati odervat hThe resdunar dugpardng thd dysaaid cinstsieespdctiady camain Gésource
application-specific .confiquration.files and.logs, d the |ike conponent
con i gur at | SAPORELIISY IR SO HR Havink FBPRGfnER s ThREspfioe clisters

appl i cat i oninslpé&s; ifér éxamgrRMaififleviddieslidiére a aBvorky SUDIChSREC hdt@onshitRSUr es
substantjal accuracy i.n plannjn %gr t he d?lgl oynent of the conputing
system Ot tHEFRFIERTS “@FC]IPFF% RPARSSSSIPET &b YREMLLStEnEtRde: 30
Further in ReGRAMFACEH Vhéritinghe/s@AMOR) agstéry St GMEGPtIatEeaid B0Gehal 20, each
cluster 28 has an associated cluster profile 40 and each | ayer 26 has an
associ at ed Mafpae CHSls™ 42. The cluster profile 40 provide information on the
specification of the conponent WO 03/098490 PCT/ S&2/00110 8 24, and the

| ayer map 42 of each |ayer 26 indicates the physical locality of the

cor r espondi gcedstapeneith esomprtingsystae dspleymes s1odeh 2pa compprnenferefde oci at i on

of anot fier 3CRURGRERN wif chdhSoBWohdht 28 XNBRKIRRIRY bfifle BorffiReMtlrbifle SYSt €M
onto the host system 22, the conponent profiles 30 of the conponents 24
enabl es the3(hi§§g®’§rr§wﬁl%f3- doerpempasent; RYP&Q 38fcomprsse jaglescsinon 3her dbet ween and

the identifCatdd cRhpddsiosd, 3! 104k GRB dsictlafioR rhqttirdBertN$d, €1t "1RAR one

association restriction 36, and at least one contract specification 38, each contract

specification 38 indicating at least one parameter required by another component 24

20  for association therewith.

Additionally, the component profile 30 may further includes run-time information
(not shown) relating to how each component 24 is deployable and alterable
parameters that affect the run-time behaviour of the component 24. The run-time
25 information includes installation paths, network ports and addresses, locations of
application-specific configuration files and logs, and the like component configuration
details. The run-time information is one of application-specific, domain-specific and
vendor-specific and ensures substantial accuracy in planning for the deployment of
the computing system or the realisation of the computing system infrastructure.
30
Further in accordance with the computing system deployment model 20, each cluster
28 has an associated cluster profile 40 and each layer 26 has an associated layer map

42. The cluster profile 40 provide information on the specification of the component



However, the identification of conflict and conpatibility issues at the
stage of deploying the conponents 24 is both cost ineffective and

ti me- conswoioag9s4fhe 10 conputi ng system depl oynent pl anni RgTrssiyow 10
alleviates the need to deploy the actual conponent 24 onto the host system
22 when planning for the deploynent of a conputing system Conponents 24
for a related service are typically puﬁ%hased froma conmponent 15 vendor.
The conputi?y a§9§b‘érﬁﬁ¥é"emaby‘éeqft cagh ST B 1Adicaiesdtha | nhysigal flealityhef thgepl oynent

Of Ser Vi Ces; Pl dnGATRMhH AU SR Hik hbst bfiiin 30 Qn&fﬂg%gﬁgﬂon%%dtﬁe‘?s 30 of

t he required conponéents 24. This allows 'a conponent vendor to supply
conponent  gompon¢ng 34 G@reMdth. depl oyment testing without the need to supply

t he conponents 24 until a purchase is required for the actual conponents
24. 20 The conmputing system depl oynent planning nmethod is inplenmented using
a depl oyneWhepHephmiinge eyaputng shdtemtintdithe bbst systare22, sheFdo@porgnt piefith shows a
block  di agsany of LABoASR! O 0Bl PAROLOM.A YH SRSl 6 deBligyent

pl anni ng systen15f es1 des on a conputer-base ystem that 1s preferably
net wor ked ftherebgtwesss ahd thhed&@fifitatiosr netasoriagorc aupfinig nirispreofihcreroper ver 46. A

user 48 intgracts wt.h the depl n | anni .system 44t hrou a
o aphi cal | eTieh, Bt e eSO SHRG ool SPBORENEY BHET A ot 68 & 2.
conpri ses adeptuyignthatcopipofidntse24 &pbath toostyinbFectie® nhditiiierugnsaunphgir ahety of

conpone profiles 30 as, shown in FIG 5 The conponent. 3 rofiles 30
contain i‘f?r‘mﬁ’gn%éﬁsg%élﬁ@oﬁ}’%’fi aé‘“?‘ép‘B?f‘?doF@fV?gesatB% HSWog?ﬂoty ofiles 30
for conponeshml 2dmpdretindane @E hesd syt 22 Adel plasingd foy thealeplomentorpr of i | es 30
for other conponents are downl oadable fromthe Internet or the conponent
profile serPEPUUAESYIE™t ai ned by the conponent vendor. WO 03/ 098490

PCT/ S&02/ 00110 9 Each conponent profile 30 contained within the conponent

profiles repository 52 is represented by a conponent icon 54. The
conmponent | EORBONSALS 24 o5 % sdaigdo spTYige Ffe YPiFRRY PaEhessd JTRYR 3 FREIRCEFNIS0 on an

icon pajgttgnabr t hefee@bmpiiRg §sRROWSpIGy S Phidhing hRRoESAMWAL FRNef the GU
50, and FIG 7 shows a process flowchart of the conputing system
depl oyment faplayayniefisagyiceher aeapInyiingsystepl Withiupighe gerprenet 2rofilesi ¥eptt he GUI
the required components 24. This allows a component vendor to supply component
profiles 30 for deployment testing without the need to supply the components 24 until
a purchase is required for the actual components 24.
20
The computing system deployment planning method is implemented using a
deployment planning system 44. With reference to FIG. 4, which shows a block
diagram of the deployment planning system 44, the deployment planning system 44
resides on a computer-based system that is preferably networked for access to the

25 Internet or a component profile server 46. A user 48 interacts with the deployment

planning system 44 through a graphical user interface (GUI) 50.

The deployment planning system 44 comprises a component profile repository 52
containing a plurality of component profiles 30 as shown in FIG. 5. The component
30 profiles 30 contained in the component profile repository 52 are component profiles
30 for components 24 which are often used. Additionally, component profiles 30 for
other components are downloadable from the Internet or the component profile server

46 maintained by the component vendor.



50 as shown in FIG 6, the user 48 selects a plurality of conponent icons
54, in a step 100 (of FIG 7). The user 48 perforns a drag-n-drop action
to regi stwo oBlogs4sel ecti on of the conmponent icons 54 fromPCsGozortipal ette
56 onto a planning palette 58 of the GU 10 50. Once the required
conponent icons 54 are selected and reg istered on the planning palette 58,
the user 48 proceeds to perform dependency actions on the sel ected
conponent icons 54, in a step 102 (of FIG 7). The dependency actions

i nclude 15 E&ﬁ%ﬁhg&deﬂgpﬁhle' @a&hta%@ wl?tﬁinfth%orﬁm%f}%ﬁleé &g&?to@“szoig the
pl anni ng pal ette th user 48 ]per orm ng drag-n-dr actions.

Al t er nat i vetepreseateddy| %Wel’ltn@@e‘i%o hescomppmnhmmr ﬁfbmetmeseetgqhmﬁhent profile
server 46.,Jhgs ﬁﬁ&lgﬂ%ﬂ@@bl SBBc%eanQQo %ﬂ&ﬂe%ﬁﬁ&r@%@ £3 s‘ﬂBw?Q'ﬁREﬁ%
m ep Ois a

previous conputing 20 system depl oynents oyment | nmag
record of swebwemtation oﬁtﬂig 681150 @dri8GEAshamd atphecesssthoahart phihs cémapusiogknown as

dependenci e %wgg e cludes a
service con%%ruggéﬁ9§ l@ﬁgﬁ%c@ﬁ@%ﬂ%ﬂbb@&ﬁ%@¥E%a §£1ﬁe IU?rrage 60 is
requi red byst dseshdmpinoﬁlﬁieﬁ,tthq:)uanms sefpcsyqtl@nhitt 4f comxbtmelstemns Gé, mastsp ructor 62
reconstruct s,.th ed cof ent icons 5 assn ci ati.ons
contained t e#efwiﬁkfcf et Iéﬁﬁ?ﬁgapa ]fgbpggmmfﬂ ergﬁ g?naétlons
further |nc%udmnﬂm&ﬁsemmSaﬁbmghamoﬂmﬂﬂmSémequHMmﬁ@;ﬁbneaﬁyfms§ﬁn|ated
conponeﬂt f 54, for exanple, fromthe deploynent inage 60
reconstruction by the service constructor 62. 30 The service constructor
62 enul ates an environnent of a previously depl oyed conputing system by
using the c icons 54 and the correspondin rofiles 30.

onent
e SommoncaRRIRE Flauised Sembnar s, i £5 ReE TP s PR PLRRIE L) | ovi ot

the need t opamgsis; ahd Yisslerd piocédde t6 QeIaRE Béfenddhcy MRGR/ GO 84 Wected
PCT/ S&2/ 00110 10 The service caonstructor 62 constructs the depl oynment

envi r onment SHHEBNE H%on5|5énm Agter et G587 of Thendepengieney) actipy icBidponent s 24

within g SY&E&EHtlﬂQQt RS OR¢ Adil ONDmpbRAl RBAL SESNhE pRAnkiAR pRIekd S8 thy recor ded
in a depl oyrrent gom tory (not shown) in 5 accordance to the conmputing

syst em depl &¥hER g dog-n-drRp afieps- oyment  repository is represented by a
depl oynment inage 60 within the depl oynment planning

Alternatively, a deployment image 60 is obtained from the component profile server
46. The deployment image 60 provides templates or samples of previous computing
20  system deployments. The deployment image 60 is a record of selected component
icons 54 and the associations (also known as dependencies) therebetween. The
deployment planning system 44 includes a service constructor 62 as shown in FIG. 5.
When the deployment image 60 is required by the deployment planning system 44,
the service constructor 62 reconstructs the selected component icons 54 and the
25  associations contained therein onto the planning palette 58. The dependency actions
further include disassociating at least one pair of already associated component icons
54, for example, from the deployment image 60 reconstruction by the service

constructor 62.

30 The service constructor 62 emulates an environment of a previously deployed
computing system by using the component icons 54 and the corresponding component
profiles 30. The component profiles 30 and the information contained therein

alleviate the need to physically deploy the components 24.



system 44 by representi ng each conmponent 24 with an associ ated conponent
icon 54. The deploynent imge 60 coupled with the correspondi ng conponent
24 in t hewooospsament profiles repository 52 facilitates tReTSGod/adliion of a
close-to-reality 10 deployment environnent by the service constructor 62
wi thin the depl oynent planning system 44 and is visually presented to the
user 48 on the planning palette 58 of 1@ he GU 50. The depl oynent pl anni ng
system 44 further includes a service anal yser 64 as showmn 15 in FIG 5.

For every %@ﬂ«%%n&ﬁluo%z 9@{6 ream@ dep1ByRer? bERrohRénd &fo fRE ﬁam?] the

servi ce anal yser 64 anal yses endency action requirements r a%lng to the
dependency petstte Gi8 ?feﬂlf:dﬁ%é() |Trheaios19@fpn§0214 mﬁnnm System) andr h&soaateqnysl s of

dependency . acfd 00, aﬁfayar{vgmgzé@ deSorBEY i Qr B a@nt Lfg&s%&@ o shilen)SET Vi ce

anal yser 64 1n response ons by th run-time
i nf or mat3 orecodrdarive toothp ocremptutipg ofstére ®©10|ysnents enbdéloEO r eEIerdcpioymtattkl ng by

the servi e RALYSE feolidon 6 £ 40y LGOIk DEhHISS, LRRAL o T on

pat hs, net wo ions n- sp%m fic
confi gur at i systefni44ey raprelsehmmaclandnpohm 20 il ancasqoom&dtcompmﬁemgwmﬂ on

details. T S i S n esthe2 ne rof'Ie 30 and
det er i nes %r?loypéeaﬁ %% ﬁﬁ"%eﬁe ﬂ%?lbrﬁ%es% Mding %ﬁ’o ?i‘gl tllhf t he
requi red r usenipon@t i prbilesTatpoditorl S5 fRlRtsaliee emulagon DEra 4Bs¢- - Riloppted to
rovide  th navai |l abl e run-ti i nformation vij The run-time
Phf or et oropleY R PRI BY HEE 16 B LSRG b5 ot 1 1%y BYrBHs 30
static confplginintdyQem.44A8d anadudBy presdyitet i ths @keri48 @naMAY Il fatktte S8
i ndependent of actual run-tine behaviours, it does not make the run-tine
i nf or mat i orPfisQULurate if the run-time information is kept up-to-date.
Thus, the run-time informati on does generally provide a reasonable

representation of run-tine behaviours. WO 03/098490 PCT/ SG02/00110 11 The
GU 50 of tHee dselovesmetianngizanien g4 Lydhes inckhudes pssrvigeanalysiidd oW of vi ews

to enapie ﬂhhflGUgerFo{l%vérg dlesénha{c tae@&lr RRfeANR atfACHt BEFRR! BChEd

conmponent icons 54 on | anni ng ette 58 and the associ ations
t her ebet wee§rviceh@nalgser 4 @nalzﬁc"es ve CSCthaéf#Q@r apsluyremends galatingario i the ui ti ve

icon view Meﬁ)ghcﬁgéy%flor?ﬂgﬁgmled,%a Gep 'i'@lf:(o‘? 'F?G.bﬁ.' R¥e analysis of dependency

action requirements is performed on-the-fly by the service analyser 64 in response to
actions by the user 48.
20
The run-time information of the component profile 30 is used for resource tracking by
the service analyser 64. The run-time information includes installation paths, network
ports and addresses, locations of application-specific configuration files and logs, and
the like component configuration details. The service analyser 64 analyses the
25  component profile 30 and determines if the required run-time information is available.
If the required run-time information is unavailable, the user 48 is prompted to provide

the unavailable run-time information via the GUI 50.

The run-time information is generally information based on a computing system’s
30 static configurations. As analysis by the service analyser 64 is independent of actual
run-time behaviours, it does not make the run-time information less accurate if the
run-time information is kept up-to-date. Thus, the run-time information does

generally provide a reasonable representation of run-time behaviours.



visually representative of the dependenci es between one conponent icon 54
and anot her associ ated conponent icon 54. The variation of views

pr ef er abl wofoanbsies i ncl udes a tree-view di splayi ng t he selpeatss®2/0d1@0
conponent icons 54 within a tree structure. The "branches"” of the tree
structure allows the user 48 to determ ne the association or dependency of
one conponent icon 54 to another conpdhent icon 54. The variation of view
preferably supports panning and zoom ng functions (not shown). The panning

functi on Pefid 61 5hef Hl%q{eﬂl%%n%rg la_l?l?n‘ﬁ%g%t@m 4@%&5’1\%% Q%a%}on@g’viMQOt 0 S_el ect
a specific conponent on the  planning palette 15 58 for turther analysis.

The zoomi ngereblaghe wer 4 fodwgertundersigied andgrack theiselieted sehpmentaeens §deoral | vi ew
of a depl oygd tpﬁa%gﬁgfplagge %XE&% {Eﬂe%ss&c‘?ati'bﬁé)ﬁx@?eb%f\;ve&m PnévRRbh %ygfeég,sbconponent

24 for in-dep ySI'S. tional views, -Tor exanple provi y a

t hi r d- pa¥ t ypreferailyr inclodes dveinautiledicor vielWewi@Ukolgurs@deda tinatonopctaf beingws t o

provi de the,_. r e t om d I oye isual i sation tools.
20 When anwal}v%xﬁ)?(:rgplr%gsgﬁ\ﬂg%{]e |8§glﬁsg%%%gﬂg%h(e)é%%ls%lﬁll{eném%pﬁ\ﬁg t%l)%gﬂoafngﬂ G 6 are
associ at ed, arother gssonpoetieroimppnant icoe§4.30 associ ated therewith are anal ysed by
the service analyser 64. The association requirenments 34 of each conponent
icon 54 are analysed to discover the availability of other required
conmponent s Tieovsiatieh afrvidwieprgfe@ablyi foghe? mchalked tree-ti8w displayd@i sekoee bet ween

the two, conponent .i.cons ,54.i.s also . identifjed in, accordance to the
oot ol onETRE i S g iR R G, The Sapitned G BE RE Reb e "t + om one
conponent i givs Kk (ser 480 dkfeein€ taPeYaeation ¢t@Bpdndericy of d@ddnipoféht iddn

accordance to the contract specifijcations 38 .of bath conponent jcons 54.
The cl usterg"' IragPihpreoMpene ‘°PP|§4'C=TE%Yaé‘ra§°I? %%%P%???{fnﬂljs‘f BUERABBRent i cons

54 al | ocat eghgMdohiiny fh&ionsPnASHEOSHEATHOpanARY fERAbh ipeinsitst thefuehesween. | f the
associ ations are successful, a requirenent conpliance indication is

provi ded bynavigals. uiathe 6 UL A apd & sciest 2FR9CI5F GUTRRBANG QR thyyRlarpikg Palastet hr ough
the GU 150, 58 Br furdefPnahRR. P BShIIHRL TSR NOP U0 cikierlsble@y cONflicts

arise fromthe associations, the user 48 is provided with an error nessage
i ndi cati ng evseaallduircefen dyplayedpeaspiueng AYSteasn 9g 1 r 6PAMHE PIHe enBREdUCWE soci at i ons

bet ween t hec&ﬂﬁm%%mfof; &Q&%thSﬁalysis. Additional views, for example provided by a
third-party vendor, can be added to the GUI’s 50 variation of views to provide the
user 48 with customised and/or improved visualisation tools.

20
When any two component icons 54 on the planning palette 58 of FIG. 6 are
associated, the component profiles 30 associated therewith are analysed by the service
analyser 64. The association requirements 34 of each component icon 54 are analysed
to discover the availability of other required components icons 54 on the planning

25  palette 58. The compliance between the two component icons 54 is also identified in
accordance to the association restrictions 36. Next, the availability of parameters
from one component icon 54 for another component icon 54 is identified in
accordance to the contract specifications 38 of both component icons 54. The cluster
profiles 40 of the clusters 28 containing the component icons 54 allocated within are

30 assessed for any conflicts therebetween.

If the associations are successful, a requirement compliance indication is provided by

the service analyser 64 and provided to the user 48 through the GUI 50, in a step 106.



5 When any pair of conponent icons 54 on the planning palette 58 are

di sassoci ated, the conponent profiles 30 associated therewith are anal ysed
by the sewoiosmsamal yser 64. Any conponent icon 54 is unseCescegodyo
performng a drag-n-drop action to transfer the conponent icon 54 fromthe
pl anni ng pal ette 58 back onto the icon palette 56 using the GU 50. Wth
each di sassoci ati on and unsel ecting of 1¢onponent icons 10 54, the

associ at i onIfraemwpmfeﬁfemlse Samothe @aohiatuwptnener 4& onpddided withreal greoed to

di scover thg, %%gq @%ﬂlﬁg é]‘tx)esd ?tcﬁﬁgy GONBAEG 1s1h hﬁltﬁg irhgﬁ{egta&t)mymn? is to

prevent furt rom-arising t oynment actions of

di sassoci atbepweeatiet compeednecbns’. | f t he dlsassociations and unsel ecti ng of
t he conponent icons 54 are successful, a requirenment conpliance indication
is provided to the user 48 through the 15 GJ 50, in a step 106 (of FIG
7). |f d@ny Woed hnycpasr @frdowoﬁafrmmohh& asmplanﬁrcymlettetﬁ@ ansd'rsassdnﬂat'eds provi ded

with an error messa e | asogm‘ggFCWI Iens k gl ntth J nt ended
di sassoci at oS Bef t A S gﬁ' % t%@”ﬁﬁ?g 5ting of

t he conponesit lA@pmSmﬁéhenQQoﬂ' ta 1d@tps|;eﬂbﬁf€ﬁrﬁy pﬂrﬁnﬁmgga égnelropl 4etionrtd her

i ncludes a seryice inager S. shown in ce the user 48

conpl et es ptlraﬁﬁf\r/‘?f ﬁ&c?rﬁ?‘%ﬁﬂtec 15 {Plagping H%‘ette %ﬁa%ganm@}ﬁffﬁﬁﬂa e syst em or
service, a sewirept YISt WikeehGlkabsdcigidiedndtuckldtying BE caBponk@Gcons mager 66
W th th sel ecEed cogppgnent i cons_ 54 _constructed on the pl anni nqopal ette

58 and he HsdBeAups! FAEFEe Wb AT ATICATPOReY IERY Sfias anglysed

Al ternati vediycovdrnBe dgRhdey 48 ofids comipdiiehtl 06hsOS4 thRfdR. | MHis a8 te¥leSérit NY
depl oynment inmge 60 using the service inmager 66, The depl ogynent inage 60

i s typical | privcepredrrorrgag irpisp. therﬁ%ployetfet giiond Af dispseartion j8dr access

to the depl gyaeaig! TRAR @hsQiadbid SldeiisclbGRE D4 cdinpdishliconsd aBi lity to
ei ther use the contents of the deploynent inmage 60 and/or amend the

contents t heesHul arequirement preepligycedndicasion i providechie thesisersdthroggh the shown in
FI'G 5,14 hegOepd, Qvage 163 (@Pﬁﬂmg) SIY%)ﬁ%hﬂ%ts faHEd RGH e %éoUQﬁ&sathE gadi sation

manager 68 and as shown in 3, t'The conponent profi further
cont ai ns a 4§ ésspgvided otith pg atrpbrmes&net dudiesting 2he Predlemssyisinge fromi thesat i on

i ndi cat or 1%teﬁ&%b4 ?a§sotcﬁﬁm}é@>e déeggtﬁ’ed' 9(911;? gl{tsl’gg?‘lg/ SQOatltltBr tlt]e3 r{]aé‘étfn A i on

manager 68 to performa secondary action in response to the requirenents
the component icons 54.

20  The deployment planning system 44 t‘urther includes a service imager 66 as shown in
FIG. 5. Once the user 48 completes planning for the deployment of the required
computing system or service, a new deployment image 60 is generated by the service
imager 66 with the selected component icons 54 constructed on the planning palette
58 and the associations therebetween, module 108 (of FIG. 7). Alternatively, the user

25 48 has an option of updating an existing deployment image 60 using the service
imager 66. The deployment image 60 is typically encrypted for security. The
encryption controls user access to the deployment image 60 by different users 48. A
user’s 48 ability to either use the contents of the deployment image 60 and/or amend
the contents therein is determined by different passwords used.

30
As shown in FIG. 5, the deployment planning system 44 further includes a realisation
manager 68 and as shown in FIG. 3, the component profile 30 further contains a

resource utilisation indicator 62. The resource utilisation indicator 62 enables the



conpliance indication, in a step 106. The resource utilisation indicator 62
of each conponent icon 54 provides information on the conputing system
resour ce woagusseorent s of the correspondi ng conponent 24 wagrsqepdiayed on
the host system5 22. This enable the user to determne, with the

depl oynment pl anning system 44, the «current and future utilisation of
conmputing systemresources in accordané® to the selected conponent icons
54 ref | ect edalisatianeangBerri¥ito generinet tegorBlgryaastion naresponwdd shei roquirementer ebet ween
10 The real] 1 : r- 68 \ St er48. | eal | s depl oynent
pl an (not %ﬁ@ﬁﬁ?gégggﬁg lﬂgﬁ%§§?ﬁ§ 3%% %?ﬁéhﬁ”%%&ﬁﬁ?ﬁgﬁéﬁi%gﬁ?ﬁﬂ. The

real i sati orcommangyér ico 854g @roides emfcamptianc wne thentothpwing ( spstens hresanicef or t he
user 48 to te t depl o n st.e ically. .. The pr r enent
Tot bt ove e s of B SREBURRL coficlh SLETRHER o wl RERLAEH" o7

Addi ti orfal 132, Thieenabklths adei Gndetamagewithhegleploymbeplanitg sgserddl the t o
determ ne the sequepnce a rder of the c onents 24 for. dep]oynment. In
the T or eqot AT eHentife, 3Rl Bh s SaptiE S AER BT ) eeshrieRe he¥iod i s
descri bed aetkotedcorgpdnentatone 5t octletedbn die fldmdingparit 5®and be agddatessi ng t he

f or egoi ng @isa vant ages of conventional practices for deploying conputing
systens. Al ﬂSﬁ%ﬁ“ﬁo only one enbodi ment of the invention is disclosed, it
will be apparent to one skilled in the art in view of this disclosure that
nuneroug)c nges. and/ or nndificatiﬁn can _he de wi t hout degarting from

the scofe ahtf SPIAI BFNa8HEO] AVEM PHHSCT S BIPOERES0lplrmseoRrberio 14

G ainms 1. AheRApstitetDusysSthe aeslephay pRAAInD lspstdth 39, MAt hQUsARAREInGRg t he
steps of: roviding a plurality of conponents for nodelling a conputing
system 5 & &EERIEH2 AroprEhentilisynefshewmionbp tiser ¢8 fsexepye e @ht i con

bei ng  repraseRidnaialgf &h& QRRARGRAt REOfIWE th€]EH ©ORRANERTeRUAHI | € being
associated wth a correspondi ng conponent; invoking a d%gendency action

bet ween at Rusghgse pheonranenty24.sdidditioadlly, demisabiarion mepsast OB rasnefepeAdency
action pPei Nk Rf deRRAAE HRERENQ and SRieHbRASSAGToRH S foPeptdynlefi@St one pair

of sel ected conponent 1 cons;

In the foregoing manner, a computing system deployment planning method is
described according to an embodiment of the invention for addressing the foregoing
disadvantages of conventional practices for deploying computing systems. Although
20  only one embodiment of the invention is disclosed, it will be apparent to one skilled in
the art in view of this disclosure that numerous changes and/or modification can be

made without departing from the scope and spirit of the invention.



anal ysi ng dependency action requirenments between the at |east one pair of
sel ected conponent icons in response to invoking the dependency action

t her ebet viwor3/004380 dependency action requirenents bei ng t heCTrsegeioieorent s
for associating or disassociating the at |east one pair of selected 15
conponent icons; providing a requirenents conpliance indication upon
satisfying the dependency action requilfenents, the requirenent conpliance
i ndi cati on €Wims | ndi cati ng that the dependency action conplies with the

dependency ot ofcor il LRIRNCSioy St AR AL oROAISRL BYTRRLor mage i th

the at |east one pair o I cons an ependency
actions t her ebet ween pionidirgs poplssilityo of hwmppeagts fenmetslicg mpcomputiag

i ndi cati on, thesg ploynent image being a record of the at |east one pair
of sel ected conponéent icons and perforned dependency action. 25 2. The
conputi Mg system depkdsotent pietlitgdf @smponeot moms, ¢achwoepenant &ac fbeingonponent
profile constitutes one of .a plurality o

n I co nent profil r ovi ded
Wi thin a compond HISSPANT € b ofurngtty Profisy encctieBet otrolhBhent i con
bei ng repr esent akiocatedwithneotresppadignionpoaért] e avail able within the 30
conponent profiles repository. 03/ 098490 PCT/ S(02/00110 .15 3. The
conmputing system depl“g'ﬁﬁﬂ%ta %ﬁpﬁﬁ‘%ﬂ'ﬁga f‘ﬁ’&i"eﬁ% af ﬁeaﬁtl Ay, owgerc@fln t he
step of obtai ni ngm@ofehntiriadnis] Yheofdep@lderat e aetio MPERNE NUnei 6O MSsocAlR icses t he
steps of: registerin ,sebection of a g%§%alit of conponent icons; and 5

retrievithg the CHAPOHEHE (s drisonesrr @ B SYPPYeREHENSs el ect ed  conponent

icon. 4. The conputi RghlyiEt SpeatRREPYARA reqliRARE DefReh QB @6 lchdl dpkai m 1,
wherein the step. of obtaining a Pluratlty of sel ected conponent icons
conprises the Stf@}SSOf selgcigd -component icons in résponse to invoking the dependency

action therebetween, the dependency action requirements being the
requirements for associating or disassociating the at least one pair of selected
15 component icons;
providing a requirements compliance indication upon satisfying the
dependency action requirements, the requirement compliance indication for
indicating that the dependency action complies with the dependency action
requirements; and
20 updating a deployment image with the at least one pair of selected
component icons and the dependency actions therebetween in response to the
requirements compliance indication, the deployment image being a record of
the at least one pair of selected component icons and performed dependency
action.
25
2. The computing system deployment method as in claim 1, wherein each
component profile constitutes one of a plurality of component profiles
provided within a component profiles repository, and each selected component
icon being representative of one component profile available within the

30 component profiles repository.



provi di ng a depl oynent image, the depl oynent inmage being a record of

sel ected conponent icons and dependenci es therebetween; retrieving the
conmponentwproafdd4eo correspondi ng to each sel ected conponem®CTiSGozpo1and 15
est abl i shi ng dependenci es between the sel ected conponent icons in
accordance to the depl oynent image. 5. The conputing system depl oynent

pl anni ng nethod as in claiml, mhereinlihe conponent profile conprising:
20 a describt i orfhefomputingsnisemn deployment planping metbodasdwelpm 1.ovheredmilier enent ;

at |east one as %fég d’i*%f%&i@? Llﬁ}aﬁ%: m'eleé_g&i c chn@ﬁ’tSiEong QGmg?QF 'ﬁﬁ:%eps

specification, each contract specification 1 ndicating east "one
par anmet er requi roéd from anot her conponent for 25 association thereto. 6.

The conputing syst en}%@s@nﬁ??@%i?gégpnghﬁgw&m&mgﬁt iLdsCl@i m 5, wherein the

step of obtaining a plfura one icons conprises the steps of.

providifg a pluralit yetodviigayler soropongnth psifils yotresppndieg Ho | aeglerseleated ng an 30
associ ated | ayer, Qnen{ai@gq the plurality of |ayers conprising: a service
| ayer; a system Pé@er; and a resource |layer; WD 03/098490 PCT/ SG02/00110
16 defining at |east one cluster in each of the plurality of |ayers, each

cl uster havjng associated cluster profile: and allocati each sel ected

component ko 11iF SOBRENEsTSerE Y BleaP RS e o i £RET L IReTES of

| ayers. 5 7. Thetepafpbtainig &platatn depleaydresrhpgakstritons gompiidee theasepsn ¢l ai m 6,
wherein Ot he cl usf.t er profile of each cluster describes the general function
of the {:orrponento' represented by the conponent icon allocated therein, and

the layer map of providing a deployment image, the deployment image being a record

of selected component icons and dependencies therebetween;
retrieving the component profile corresponding to each selected
component icon; and
15 establishing dependencies between the selected component icons in

accordance to the deployment image.

5. The computing system deployment planning method as in claim 1, wherein the
component profile comprising:
20 a description of the component;
at least one association requirement;
at least one association restriction; and
at least one contract specification, each contract specification
indicating at least one parameter required from another component for

25 association thereto.

6. The computing system deployment planning method as in claim 5, wherein the
step of obtaining a plurality of component icons comprises the steps of:
providing a plurality of layers on a host system, each layer having an
30 associated layer map, and the plurality of layers comprising:
a service layer;
a system layer; and

a resource layer;



each layer indicates the physical locality of the correspondi ng conponent
of 10 each conponent icon within a host system and the association of
anot her wormpossape i con with each conponent icon all ocat ee@cirts&oenorio 8. The
conputing system depl oynent planning nethod as in claim7, wherein the
step of invoking a dependency action conprises the step of: 15 associating
at | east one pair of selected corrponent16_i cons. 9. The conputing system
depl oyment pl anni ng defitiegl aklksastpne|chister &n eggherfcthe plundity of dayewst eaghal ysi ng
dependency acti od?uslge@?whqgggﬁeﬂgo%iagegrg%{éﬁrgﬁ;epgndsteps of : anal ysing the
conponent profiles of a source conmponent |1con and a 20 target conponent
icon, the source and atlegatjeg cednpeientsd: corapamentcisnstintouerengf dlmy clugtgisr of
associ at ed ConNpPop@nty im}prﬁ'raﬂ%%gmg&gi ng the availability of other selected
conponent icons requl red %y he associ ati on requirenents of the source
conponeni; identifying the conpliance of the target conponent in accordance
to 25 the assochalion febiLebbanin gl phiitn S QUASECRIRONE N b BNt
identifying the aval fPRBME ?’y ofd% amel érss et e Parge’t component i con
i n accordance t cclistes peudind sfacath slpaei desgits tha geratal filetieoof the caopypentent

icons. 30 10. The co ting system depl oynent, .pl anni n thod as in claim
9, wherein the rg?rgi?méﬁ bé(n‘ﬁf )75‘5"3%]‘%&?5’%8%?1"@&%@??‘87\"1 dg nﬁ?}éeﬁéthalpsmjcorrpri ses
the step of: arhablysdyaginaibﬁeﬂhusah%c;pldﬁﬁlitye;st}&fcoh’egaoﬁdliu%bahﬁonteheofsource and
t ar get onent icons are allocated thereto and identifying copflicts

t herabelteen. WSS OBRASH B Pad-t B8 rosieny theeszociafi of RISy st em
depl oynment pl annioffpondk [tesl wah ehdh colnpbibnticondiRctdithtdm. step of invoking a
dependency action conprises the step of: disassociating at | east one pair
of sel ected component icons. 5 12. The conputing system depl oynment

pl anni ng meghod Ak dofpblirdl sHiidrh deMBRh& Plandilemeth6Pasah cRIA Ywheiéin @Rpendency
action requirenents conprises the steps of:  analysing the conponent
profiles of a solrc imEKPEASRNAESH agipg cgmprises the step of: .

15 associating at least one pair of selected component icons.

9. The computing system deployment planning method as in claim 8, wherein the
step of analysing dependency action requirements comprises the steps of:
analysing the component profiles of a source component icon and a
20 target component icon, the source and target component icons constituting any
pair of associated component icons;
discovering the availability of other selected component icons required
by the association requirements of the source component;
identifying the compliance of the target component in accordance to
25 the association restrictions of the source component; and
identifying the availability of parameters from the target component
icon in accordance to the contract specifications of the source component

icons.

30 10.  The computing system deployment planning method as in claim 9, wherein the
step of analysing dependency action requirements comprises the step of:
analysing the cluster profiles of the clusters the source and target

component icons are allocated thereto and identifying conflicts therebetween.



target conponent icon, the source and target conmponent icons constituting
any 10 pair of associated conponent icons in response to the step of

di sassociwDioan9s49@mnd di scovering the dependency of other ®erscvzdiconponent
icons on the source conponent icon in accordance to the association
requirements thereof. 15 13. The conputing system depl oynent planni ng
method as in claim12, wherein the step’of disassociating the source
conponent icon and the target conponent icon conprises the step of:

unsel ecti ngy  he BRUEGE.HITDARE AlpidynRht plathindmetI5tEasGR BRI 7 McheSthEM

depl oynment pl anni ng n’g%hggpas In clai _n%) 7, u\;:gne? e‘?}ﬁastﬁe st’ep eof updating the
depl oyment i magetep@ipvikiag a titnendeneyactigh comprisas thagtep be | ayer map of each

| ayer; and registeri I EPRY i he dependenci es

t her ebet ween onto thggﬁgﬁ%ﬁg@ﬁ%&?%&?g. 338%?“?%8%%%8 5 ng system

depl oyment planning method as in claim14, further conprising the step of:
initiating se I ction in r t st e ovidi-ng a

requi r enent gz'cocn%?i%gﬁ%lét |gnsd?tggt({gglﬁ§%§‘8rb%gl.n}n%hnéeqﬁognaﬁd?icﬁggm E;i/’s%/}é%l epl oynent
pl anni ng net hod tesstémofahaysingldepentlerayeiction felperenteets compiises theatepniof: a secondary
action conprises the satlesg of : CV\AD 03/ ogrgﬁgo ECTS/ SrCCSOZ{)r(%Ooln%O ; 18 r(i]uuanti fying
current utilisation 8P FEHRUEICRYPLYLL R IFR 95 3r @R cr SOMRUERT §EMAR #o t he

sel ect ed conponeaigeticompsneandon, e sdejoe mttetageempohait @oad swastiutidg ahy. The
conput i syst em depl oynen | anni hg nmet hod as .in cl ai 5, wherein the
step of it i at G G “SLCOHAPYPARED! GAecBAPPEEL® tirer € &S og AL fyi ng
future utilisatisqa of computing systemresource in accordance to the

sel ected conponent | ((:iiosggvegrrl]gd th%%gpe%%gn%g%?gt Iere gelected component icons on the

source component icon in accordance to the association requirements thereof.

15 13.  The computing system deployment planning method as in claim 12, wherein
the step of disassociating the source component icon and the target component
icon comprises the step of:

unselecting the source component icon.

20 14.  The computing system deployment planning method as in claim 7, wherein the
step of updating the deployment image comprises the steps of:
updating the layer map of each layer; and
registering the selected component icons and the dependencies

therebetween onto the deployment image.

25
15.  The computing system deployment planning method as in claim 14, further
comprising the step of:
initiating a secondary action in response to the step of providing a
requirements compliance indication.
30

16. The computing system deployment planning method as in claim 15, wherein

the step of initiating a secondary action comprises the step of:



t herebetween. 10 18. A conputing system depl oynment pl anni ng net hod
conprising the steps of: providing a plurality of conponents for nodelling
a conput iwg 03e9sben sel ecting a plurality of conponent i ecmsGozdNgo
representative of a 15 conponent profile, each conponent profile being
associated with a corresponding conponent; invoking a dependency action
bet ween at | east one pair of selected 1&onponent i cons, the dependency
action being one of asatibiieg iugewr utl]ma%%sxﬁc¢(amnunggt9ryetemt r¢searst ione pair of

sel ected conponeptogonsi, And &k ARAIKRLA NEOTREL Ul | dcbohabiRiareen the at

| east one pair of associate nmponent i cons I n accordance to t
correspondi ng cdhpdwﬂm@nprofiles the conponent profile containing: at

| east one association requirenent; at |east one association restriction;
and 25 at | east one contract specification, each contract specification

i ndi cating Ht. Ie§h¢c@m@mpgsﬁmanéqﬂmﬁmmimQMﬁMymahmiﬁdnnmmﬁnﬁ,Whﬁanfrom
anot her conponenE g I assocl ion..th t%QW Axéonputing system
depl oynent plannlﬁﬁ Plﬁf@%ﬁﬁ??gﬁﬁbm?ﬂ%aﬁggﬁg; or P %30 provi ding a
plurality of corrponelqnamtnfmg nfodhed |titigatian C ofpodtnipoigng sygérerrtessxﬁbcecihi ng a

lurality of conponent |con ng .a user interface a onent i con
Poimng 1 enr osent TR @ dBsmotene spoprieal Edon 260 TedpOmRgs) 068400

PCT/ SG02/ 00110 tA&etptvadenl € belng associated with a correspondi ng conponent,
and the @Iurality of conponent icons being selected by a user; invoking a
dependeh y action between at |east one pair of selected conponent icons,

the dependergy agtémputingbREPRPIRDmeRSIAHInindibd@omphsifls hesepssrat i ng the at
| east one pair of selected conponent _icons;
providing a plurality of components for modelling a computing
system;
selecting a plurality of component icons being representative of a
15 component profile, each component profile being associated with a
corresponding component;
invoking a dependency action between at least one pair of selected
component icons, the dependency action being one of associating or
disassociating the at least one pair of selected component icons; and
20 analysing the compatibility between the at least one pair of associated
component icons in accordance to the corresponding component profiles, the
component profile containing:
. at least one association requirement;
at least one association restriction; and
25 at least one contract specification, each contract specification
indicating at least one parameter required by one component icon from

another component icon for association thereto.

19. A computing system deployment planning system comprising the means for:
30 providing a plurality of components for modelling a computing
system;
selecting a plurality of component icons using a user interface, each

component icon being representative of a component profile, each component



anal ysi ng dependency action requirenments between the at |east one pair of
sel ected conponent icons in response to invoking a dependency action

t her ebet viworn3/ovd3e0 dependency action requirenents bei ng t hecrsgoz/r@rents for
associ ating or disassociating the at |east one pair of selected conponent
icons; 10 providing a requirenents conﬂ%iance i ndi cation upon sati sfying
the dependency action requirenents, t requi rement conpliance indication
for indicatingPrafde beingagepaeieiie ¢ carespelingopirorent. gnd thet Merabigéndency

action requi rersembéﬁen@ie@hstmgtsémedaoydmgpyrrent i mage with the selected
component icons and 15 the dépendency acfions therebetween in response to

the requirenments comPkianeedepeniicncyt acHan between epleastramatpairnefgsslepeiing a
record of the at ir eg Nie i Sy per f or med
dependency acti38.8§%£t$ﬂ§mt@%bgﬁgﬁgé§ sfgﬁgd%%ﬁ%3ﬁ§n§fg%%?%W%Qgrin claim
19, wher&ki n eacHisagQcigiinggbna@idastpnepiik ef sclentst corapasntoemmsof a plurality of

conponent profiles Qljia?})/sﬁn%e H%{%F&#;ac%oﬁ’ qg@?r@?\g{nts %%RJCH) T LoREF iotngr y, and

each sel ected conponen I°cO represen ive of one conponent profile
avai | abl e wi t hi rpair ko€ seltapompotenpicorsi ih esporep tsinyaking a @épe@dencylimiogonput i ng

syst em depl oynent gl anni stemas. in claim119 .wherein. th ans for
obt ai ning a pl u?lclﬁri%ef eg?ﬂg%?%’g?(geacyc%crtrlﬁ%ﬁ% ufre?%nisngel%tr?rlﬁrr?qélggmf%se%?neans for:
regi stering sel esdociatingdr disapbeintig the/atddastomepein efdeleced nempdanent ice@ky | evi ng t he
conponept profile corresPondi%gfto ach elect%p .30 co on nt jcon. WO

03/ 09848b PCT/ SG02/ OBTIEMESD THBICTHA CHRPITPOTLYL ML FS ) HES pl anni ng
s?/st elm_ as i]p cl &ﬂeﬁﬂnﬁ&ncy%&érﬁidﬂuirérﬂi‘ﬁ&ntstfﬂ&n&qiﬁiﬁd’melheg&@ﬁlfﬁh&&@dﬁ:@di@cfdrOn of a
plurality of co nent icons, & copprising: an.icon palette containing a
plurality of cordpBratAg hal dhisdergpaghey é“‘ﬁﬁe?ﬁﬁ’?h‘@q puh etiepf“&ﬁn?ye%“é‘lo{}i ng at

| east one conpongjifiremens) asgl ected by the user fromthe icon palette.

updating a deployment image with the selected component icons and
15 the dependency actions therebetween in response to the requirements
compliance indication, the deployment image being a record of the at least one

pair of selected component icons and performed dependency action.

20.  The computing system deployment system as in claim 19, wherein each

20 component profile constitutes one of a plurality of component profiles
provided within a component profiles repository, and each selected component

icon being representative of one component profile available within the

component profiles repository.

25 21.  The computing system deployment planning system as in claim 19, wherein
the means for obtaining a plurality of selected component icons comprises the
means for:

registering selection of a plurality of component icons; and
retrieving the component profile corresponding to each selected

30 component icon.



23. The conputing system depl oynent planning systemas in claim19, wherein
the nmeans for obtaining a plurality of sel ected conponent icons conprises
the 10 nwarts/obsawo provi ding a depl oynent inage, the depl egmsaozioeomge bei ng
a record of selected conponent icons and dependenci es therebetween;

al l ocating at | east one selected conponent icon froman icon palette into
a planning palette in accordance to théodeploynent i mge, the icon palette
15 cont ai ni atThe eagiputingesystompisalopment qdanningesyptemaas g clalie 2dowhwseiant profil e

cor r espondi ng  4neaidino¢he G RO TMARBAoff §0fliraRi} oP oL ks

dependenci es between the selected conponent icons’in ordance to the

depl oynment inagepmgdﬁmﬂ. The conputing system depl oyment planning system as
in claimiS, whereiny 66 ,GaIRAAEH Alikli§ of SRSk Ips dneSCT 1 PLI 0N Of
A n t, 25 a

t he conponent; at |east ohe associ ation requirement; | east one
associ ati on restri ct kplnniappaktte f@asteiomeatclexst pec tongpraeitficanseord each
contract speci flb&%é on fréﬁg{egca(;tn!pggtt 't | east one paranmeter required from
anot her conponen or associ ati'on thereto. 30 25. The conputing system
depl oynment pl anning systemas in claim?24, wherein the neans for obtaining

a plurality,.pf npanent icons co ri§e§m$qF Jreans for: 9 /q98490
PCH SCo/ 0010 BT PaUIT HYoR PP AT B e Gy Ehes dh SR A% YEGE om each
| ayer having an thassas if@tobchidisy € pluraip; ofasldcttd eorpontritliédny cohprisay thies
conprisjng: a s%&¥hggnlayer; a systemlayer; and 5 a resource |ayer;
providing a deployment image, the deployment image being a record
of selected component icons and dependencies therebetween;
allocating at least one selected component icon from an icon palette
into a planning palette in accordance to the deployment image, the icon palette
15 containing at least one component icon;
retrieving the component profile corresponding to each selected
component icon; and
establishing dependencies between the seiected component icons in
accordance to the deployment image.
20
24.  The computing system deployment planning system as in claim 19, wherein
the component profile comprising:
a description of the component;
at least one association requirement;
25 at least one association restriction; and
at least one contract specification, each contract specification
indicating at least one parameter required from another component for

association thereto.

30 25.  The computing system deployment planning system as in claim 24, wherein
the means for obtaining a plurality of component icons comprises the means

for:



defining at | east one cluster in each of the plurality of |ayers, each
cluster having an associated cluster profile; and allocating each sel ected
conponentwpD®aM9d44mi 0 one of the clusters defined in the plParsiGoz/goiod

| ayers. 10 26. The conputing system depl oynent planning systemas in claim
25, wherein the cluster profile of each cluster describes the general
function of the conponent representedzby t he conponent icon allocated
therein, and the | ay@fovidngp paraityctf [p¥epedn # hest sytien eapfelapenhavidgian| ocal ity

of the correspondioRfteddayePRRP B the PlurfRELY ISRARAAPREInE.CON Wi thin a host
system and the associ ation of another conponent icon with each conponent

i con allocated therein. 29servigrdasdnputi ng syst em depl oynent pl anni ng system
as in claim26, further canpriigindng20 an icon palette containing a
plurality of conponent i coris; ancf ‘a planning palette for receiving at |east
one conponent icon sel ect&wsoune laess user fromthe icon palette. 28. The

comput i ng. syst em deplayiEni, RLERNL RSy B BT b0 pREMITLE Tt BLRT N 25 the

means for invoking a ncy action conprises
associ ati ng at Icbatt home quaassociofed shisiecprefilecaponent i cons received within

the pl anni ng palette Rcycagirlpeey egelel'clfeldn&nll %%enl{sl%{m Iirﬂ%egrfeaggglezgl' st-ers.e
conputing system depfioyrrerﬁ pﬁ annhi ng sysq emas I n claim 28, erein 30 the
means for anal ysiefigedde gendiesliy ofileyéron requi renents conpri ses t he neans

for: V\qCOOBI 098490 PCT/ SG02/ 00110 22 anal ysing the conponent profiles of a
source conmponent icon and a target conponent icon, the source and target

conponent iz0Ns Thensmphtifg sygte@ndéplopamertit phdnnagSsysiedtaddn chipatewhereiaons;
di scovering the avajl abi I(iéft f ot her sg{ﬁec. ed conponent icons. required 5
by the associ at it %Cl“éﬁ{lipf l’rér??sea C_ﬁ’ﬁ@r tHOE &f’nﬁn%ﬁ@it ungtigR ¢t thei'ng t he
conpl i ance of thembpaicgbiepfetitiR@gnbe ¢dnpda&ichaA0Ecated therein, and the layer
map of each layer indicates the physical locality of the corresponding
15 component of each component icon within a host system, and the association

of another component icon with each component icon allocated therein.

27. The computing system deployment planning system as in claim 26, further
comprising:
20 an icon palette containing a plurality of component icons; and
a planning palette for receiving at least one component icon selected

by the user from the icon palette.

28.  The computing system deployment planning system as in claim 27, wherein
25 the means for invoking a dependency action comprises the means for:
associating at least one pair of selected component icons received

within the planning palette by the user using the user interface.

29. The computing system deployment planning system as in claim 28, wherein
30 the means for analysing dependency action requirements comprises the means

for:



t he association restrictions of the source conponent; and identifying the
availability of paraneters fromthe target conponent icon in accordance to
t he cont rwoto3mpsaed fi cati ons of the source conponent 10 i ®amsG0¥00110The
conmputing system depl oynent planning systemas in claim?29, wherein the
means for anal ysi ng dependency action requirenents conprises the neans

for: 15 analysing the cluster profilesz%f the clusters the source and
target conponent i cérdysigetha|chmpenrcadrofiles of @ sauge icamperientjcas agdbaf | i ct s

therebet veen.  3loe WBMpGUIPILH, Mk SYRE GF0 ARl QWPeRINt RloANUnSGud¥Si§M as in

claim 26, wherein~ the neans for invoking a dependency action cofnprises the
means for: 20 dirgH9Eesuatphepmpon¢nsdeons;one pair of sel ected conponent icons

i ved ithin th i e & i interf .
oceived Wi thin the kA e HOLBbiS, EMoutcd SilihacohiBbilh D8 Mg Nt o1 ace

32. The conputing sy _ yment anni ng systemas 1n 1, wherein
the means for aralthsissayiatiepeqdesrogntadithepoucequmpemesnt s conpri ses t he neans

25 for: analysing i hey ComRNOLoRERREL 6508 SAHEESrf ATRORRALC ON and a

target conponent icon, e~source and targ omponent 1 cons constituting
any pair of assbeassdcixiosonpahentofittesnsce conespormd to t he neans for

di sassoci ation; and 3 i scoyering, t.he dependen of, other sel ected
Conponent 1 cons on-t REPRBEEE oL RelNCef FREBIER Tond sy kel SRt
associ ati on r equcdretiemicsrdhiverteahe cViradBsi20842ONPOT/IIRCIAN0ddtbondd 33. The
conputig? syst em depl oynent pl anni ng systemas in claim32, wherein the
nmeans f di sas$8¥ating the source conponent icon and the target
conponent icon conprises the neans for: unselecting the source conponent

i con received w thin a planning alette by the user using fhe user
i nterface. g%. fh@‘@ﬁﬁb@ﬁﬁ%@mgyﬁ? @dﬂﬂ?ﬁ@ﬁ?“ﬁpéﬁdPﬁE"Eﬁﬁtg 88 in claim
26, Wn?r ein t hehd'Ba&s férhalyfidatidgegddnbeadion ka@yn@mdntd dRGRIsE&ARPMESRS t he
nmeans for: for:

15 analysing the cluster profiles of the clusters the source and target

component icons are allocated thereto and identifying conflicts therebetween.

31. The computing system deployment planning system as in claim 26, wherein
the means for invoking a dependency action comprises the means for:
20 disassociating at least one pair of selected component icons received

within the planning palette by the user using the user interface.

32.  The computing system deployment planning system as in claim 31, wherein
the means for analysing dependency action requirements comprises the means
25 for:
analysing the component profiles of a source component icon and a
target component icon, the source and target component icons constituting any
pair of associated component icons in response to the means for
disassociation; and
30 discovering the dependency of other selected component icons on the

source component icon in accordance to the association requirements thereof.



updating the layer map of each layer; and 10 registering the selected
conponent icons and the dependencies therebetween onto the depl oynent

i mge. 35wODheIsaamput i ng system depl oynent pl anni ng syst emcasGono@i@i m 34,
further conprising the neans for: 15 initiating a secondary action in
response to the neans for providing a _requirements conpliance indication.
36. The co utigﬁpsysten1deploynent pl &hni ng system as in _claim35, wherein
the means foF i MPeiQMPREPEsysieraicaRY PeRIgEyppNi a8 ds clapia 3deWpiiciior : 20

quantifying cur rgntmddhd lrbS aishsQ8tiddhg CRIMBLICE Loshoh&iN bSO Gfe kdigetaccor dance
to the sel ected conponent icons an% t he dependéncies therebetween. 37. The

conmputing syst g@ﬂ@me@yﬁ@hfonﬁl@%ﬁh%@?@ﬁ@%m as in claim35, wherein 25 the
means for initiating acaeGandRrbuRetdodpor@TREdnS Rieil e witRANS plddhing
quantifying future utilisation of conputing systemresource in accordance
to the s®l ect ed ralsipbntntusirgsing thameeritierfatependenci es  t her ebet ween.

34.  The computing system deployment planning system as in claim 26, wherein
the means for updating the deployment image comprises the means for:
updating the layer map of each layer; and
10 registering the selected component icons and the dependencies

therebetween onto the deployment image.

35.  The computing system deployment planning system as in claim 34, further
comprising the means for:
15 initiating a secondary action in response to the means for providing a

requirements compliance indication.

36. The computing system deployment planning system as in claim 35, wherein

the means for initiating a secondary action comprises the means for:
20 quantifying current utilisation of computing system resource in
accordance to the selected component icons and the dependencies

therebetween.

37. The computing system deployment planning system as in claim 35, wherein

25 the means for initiating a secondary action comprises the means for:
quantifying future utilisation of computing system resource in
accordance to the selected component icons and the dependencies

therebetween.



