WD 03/ 098450 PCT/ S&3/00112 31 COctober 2006 5 Conputing Services
Discovery System and Method Therefor Field of the Invention This invention
relates to a conputing system depl oynment nmethod. In particular, it relates
to a conput Y2385t ces di scovery system and a net hod t RGBT 0K &y
detecting 10 and di scovering properties of deployed conpubttolger2e06/i ces in
an existing conputing system Background Conventional conputing systens,

for exanpl & ent er pr icy6 AR deblet BREyvel RLERbbdMechBa PRREGSS MUl Li -1 e and

distributed architectu e sta one applications in the past,

t hese enterprise applications provide specialized solutions catering to
different bugjeasthelfRd800M t hi N Oor gani zati ons or across geographically
di st ant instag#ations. The el aborate stngcture of these enterprise

f
appl i cati ons MY &YCHCR g T @ vamputipe SseP AP Igmenh BRI B RaTIEE et er pri se
back- end conpufateage a &hpMinageivesntiscoferytshigene mridarmmthos ehegfipforclatétions t o

mai ntai n_apchil 6L WeAke bBIRQE b dpBR colRhOLRRE & Blexhile cgmngié?r I se

applications 1s critical for creating new applications an provi di ng
avail ability &f'®Busi ness services to users. 25 The aspects of the conputing
systens typically requiring managenent includes the deploynent and
configuration_of conputing system services, systemfunctionality

di agnosi s, naPﬁ‘ikéfor\'qug the integrity of the conponent dependencies within a
conput i ng systCemventmnal quowitingr sysigmarfdr eamalcentegprod apmivgions, ngpisyigt em

component sl 08eliAgmfRliic HRRAMRG SORRULNGnSYSLATREIHALABRG M 30 I n the

course of mamnaging the conputing systens, a situation requiring conponents
of an appl i cB¥h d1sa BepEisheRPEEHioNS tPIRYIdE spefiBlizsy seleies epterigs 1 Effest | ocati ons
may arise. Abisekqaicbdselivhin BRMMiAE0 Wk GESss"RYgriBiciBd@stai hstadklons. t 0 the
systemt hat tﬁg Z%e{ p%ze faﬂgegl i Eati ons .rtesi de wit thi n. In hoth these
situations, tRBFRPPBICETIREGOLIS T TETHET HRVEILS 8BS I8 DFE N ER i gur ed
system | n noaéterems@ss enteheisckapt-edivenputiod. an application or its | [1111]
VILE VL @b virr vieer 1t 1l *166166*

Management of the enterprise applications to maintain architectural integrity and
performance of the enterprise applications is critical for creating new applications and

for providing availability of business services to users.

25  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 the component dependencies within a
computing system, and monitoring and balancing of computing system component
loading for improving computing system performance.

30
In the course of managing the computing systems, 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 that the enterprise
applications reside within. In both these situations, there is a need to reconfigure a

35  previously configured system. In most cases, the deployment of an application or its
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PCT/ S@3/ 00112 31 Cctober 2006 2 5 conmponents requires conplicated
procedures that requires specialized training in the application being
installed asv&YP&¥¥M integrity has to be preserved at al | PEHSRFIR conputi ng
system typically undergoes several configuration changes1antber Z0esv
revisions of its associated conponents 4n the course of its [ife. Once an

appl i cati o8 | SomplendeBhALEDnidallh ProBaBVHERANG HEGAIRSARETRKE 0Nl , 1 1

wi | | undergo further conponent replacenents, enhancenents and expansion in
scal e. Thus, R@é‘bﬁ“ﬂ’gbq”lﬁé“&gfﬁéﬁdﬁﬁﬂ‘l"é%gmya*ﬁﬂtotbﬁéfefcﬁ‘teég‘ra?‘t‘ly‘%f | arge scale
syst ens becorres pr obl ematl c as dlfferent appl ications are provided by
possi bly di ff%rent vend e co utfje\ syst ens

needs to be périOPied é’ i i sf”é/eg VF”V\& h?‘"ﬂ “cFa“ Prg £he" conputing 15
systens or appﬂlwswaﬁQfotnsssocllarbpdwmpnaltssmthga@ur@mf itg Ife @@p@m@t@h@h@@s and

i nter-conn@ct yQhbyed it & ?y@i@r’ﬂfax?d REIVE 652 raG TP Ui M BhdS4S FlE cathfoni OVi ded to
the adm nistrator in the  formof instructional manuals. Further know edge

of the requi r ERBFAMS EfNANFHHEPE PIISHRENSITY in &dtch TBYSskespife e PPMERGiSN or it s
conmponent s i s adiepein@dgity oDlargt Eb@le@%&eﬁ b&ﬂﬁa; ;ﬂdb&nfaﬁ&dstdlffeeeap@blldahdny of the
adm ni strator. 20 Tegzbe ore e to rz)atve a frarrevvork and

met hod for cafﬁrtelfm1 YPOSSI A#feren% Ven% al T tﬁ%‘ca“y’ Ao th(%ncofnﬁ" structured

manner, so t habtstetnheeedepeln@eqﬁ@yled badncpdtnamswwswlwam dépdoy g tthsrratputing 25 A

conput i ng Sy SLRM-USPLOUIREE, TRLRRY sAUMSL 88 a8 iR EOHB RSk SHES by
introducing layers and clusters for segregating conputing system system

and resour ce "GBfRIGRE AR B OBHUPE SWFé‘is arg Blrﬁt‘,‘f"?dotﬂéll‘q tdminiigos &y Bf ces provi ded
t her eby. Assaginaf inctrustidnelt inaedls. G’Oﬂmﬂmmeﬂgeaif&el‘r@giréiﬂeﬁt&erdi limitaggnof i | es to
e 1 Cote SeBendeney fitatl 0o JORuEURIL LI ALSRASPL YRR, odel
host system Wpebilyy of th¢ sdsifisratoher facilitate m gratl on of t he conputing
system andyi ts associ ated conponents onto a second host system without

conpron si ng system int egrtl)]t However, for existing infrastructures to
&l

benefit from eéef&ra n;bljtdpshrg AR common framework and method for capturing or
specifying all these information in a structured manner, so that the dependency

calculations can be automated.

25 A computing system deployment method addresses the foregoing issues by
introducing layers and clusters for segregating computing system, system and
Tesource 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

30  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, for existing infrastructures to benefit from the computing system

35  deployment method, there is a need to examine already deployed computing services



35 depl oynment nethod, there is a need to exam ne al ready depl oyed conmputing
sérvi ces CVO 03/098450 PCT/ S@3/00112 31 Cctober 2006 3 5 in detail to
facilitate i nfrastructure re-architecting, re-alignment processes and
optim zati onYOBY¥HY ng reverse engineering and software BXBIWP8H %N net hods
and tools are typically domain specific and |argely rel&t@ctéber 36t war e

mai nt enance and engi neering, database 410 reverse engineering and

obj ect-ori ent gd 4desi@alRht eihﬂa%tmc%ﬂéj rd- §'9’9(¥§1¥1% fe Qg RROBRIcLsOE and

sof tware-codi ng_ patterns at source-|evel er such nethods and tools are
for website SRYER applications architecture recovery and network

t opol ogy desi gni ng. These nmet hods and tools do not provide information on
how each conpqne .ser ve d.a tions
servers) int e%nogné;r everse o "&e n"éé‘(’:%sgﬁ?%e ex"‘f%lra g m%feOdse?l g(ﬁoésl agés)l’?a ?i]

confi gur at i on domin Eplqmﬁw anddasgabntelatg|to fofifvare mainicoameg @danainqemgt #neabasander st andi ng

of the exigfi m&eﬂspzﬁgﬁgéﬁngQﬁ@&%ca&cﬂtemllg@part@('ﬂg aRd I%@JUe)?'Qtorf REovaRY
depl oyments or m gration here is a need a conputing

services di scSVBFAFQfiag é’ﬁ'?eérﬁoa‘ef°?f%°t]ﬁY§H Othse pesh grethods agfbfaslstahérand

di scoveri ng prepst iidegb applicephsydieced Rt dryighd Betvuik C@slokydedigning X1 St i Ng
conputing system Sunmmary 25 A conputing services discovery systemand a
nmet hod therefor for detecting and discovering properties of deployed
conput i ng ser Vihese snethadsgand gogilssdol 1oy providp informagion 9y Sove gechreemplingatlapged. A

conputi ng sy stk e YR M:s maoh%ﬂmcmm QAMGE Ritch-petiies vl QactCdiestigrs for
segregating conputing system system and resource conponents based on

their functi or‘?&‘lef“feﬂ)"wénﬂ‘ds%’t"w‘tf"é‘é’“ pPBEN ABeSENEY eBlormane dejaid ifoHE bet ween
conponent s 30 uadeestandiog SF eleeekidting prifabthk®@e 4s0a wble) hidaplenmilgpendency tracki ng.
The conputi ng d§;}f Shem .4 g\Jag%rrent nodel allows for structured depl oynent of
the conputing s stem o a “host system However, in an existing conputing
system the depl oynment plan of the deployed corrputl ng services i s not

known. An gymbQ@Uaip fHereOb al 36 rda\aeealénbamg Qarsl@éé disRBVelyN§ sEAMRE LI FiGhogy ST €M
depl oynent nodel allows the depl oyed nput i n%éserw ces 35 to be detected

and properti edheFEE & dgpayge T'ﬁé‘sﬁqyﬁ’ﬁ@ﬁé’ﬁf@e%fd? edSAMRY BB EETYIEES Bt ext r act ed.
The extract ed eprtopesniiugsg syserah as confi gurati ons and dependenci es of the

Summary

25 A computing services discovery system and a method therefor for detecting and
discovering properties of deployed computing services in an existing computing
system are disclosed. A computing system deployment mode! introduces layers and
clusters for segregating computing system, system and resource components based on
their functionality and services provided thereby. Associations between components

30  are registered in profiles to facilitate dependency tracking. The computing system
deployment model allows for structured deployment of the computing system onto a
host system. However, in an existing computing system, the deployment plan of the
deployed computing services is not known. An embodiment of the invention based
on the computing system deployment model allows the deployed computing services

35 to be detected and properties describing the components of the services to be

extracted. The extracted properties, such as configurations and dependencies of the



WO 03/ 098450 PCT/ SC03/00112 31 Cctober 2006 4 5 conponents, are conpiled
to provide a re-constructed conponent profile according to a conponent
profile framework provided by the conputing system depl oynent nodel. A
depl oyment pPYQ/W§45¢ he depl oyed conputing services i s coMfsSEYPHEEE usi ng
the information in the re-constructed conmponent pr ofi | e. 31l@ctdberedore, in
accordance with a first aspect of the ipivention, there is disclosed a

et hod for Il SOMALLNG. SeRieY S mfefagmtaoﬁgqnggdrc\ﬂng oliforfh SORRHELL NG, System

the nethod conpri @,ﬁgrow I ng covery p
di scovery pool* ceaRpenisPrAge dtamererstrreyifsd bcxothmwwmwwm déploymenty corrponent

profile being @3g0cA aetp&gmwttphnaf ﬁi@fid’pﬁﬁ&l@@ﬂbﬂﬁg sokhdcdd Bloit@ibRusmpnponent ,  at
| east one of the L£onp onerﬁsF rofl | e, bein ciated with a depl oyed

conponent ; det ¥ PHEIHR B FeeaiREedPmRen [BTO ed conponent corresponding to
the at least one conmponent profile in the discovery pool; and extracting

| nf ormat i ofy T Ag e R0l AXEC GPYRANSHL: 4PAL HRKAR! 1ah *aga%@(ia 20 In

accordance with a second aspect I nvent1 on, ere is disclosed a
system for dunse&’e‘é/é?r Hgosepd éipéde‘bma‘ﬂﬂgnﬁ“@éﬂﬂ%:é%‘“ﬁ“ﬁ"%a%@ﬁp&lﬁl ng system
the system cmeasdnrpgsmgamdgtgﬁeyery pool, the discovery pool conprising at
| east one conponent onent groflle bei ng associ at ed

5
with a correspondlpﬁovm(zﬂ'?sgpF) ysé%‘ieg P°°§ntg%ﬁ‘é% very 100h ROTuyisige, & IR HE component
profil e bei ng comsmoait atofitt, wach rompaben | pofitedbeing casgoonted tvith pe@nespdrding det ect i ng

the presenge %pk%atﬁﬁpdnﬁxﬁe% GORROORE ke 9&5;;%&%9%%1@geikéjas?écﬂﬁ‘ed dhmbeast one

conponent prof il di'scovery pool nmeans extracting
i nformation fdethyehemPehbyed conmponent upon detection thereof. Brief
Descri ptions of Thrtef¥ngWegesEtbor apRHa c@rflpcinm corfey@Nlih OB the' £ 1ed@scri bed

hereinafter w Behco%%gn%gt%po em%edlsgoverypooq JOWI ng drawing, in which:
extracting information from the deployed component upon detection thereof.
20
In accordance with a second aspect of the invention, there is disclosed a system for
discovering deployed computing services in a computing system, the system
comprising;
a discovery pool, the discovery pool comprising at least one component
25  profile, each component profile being associated with a corresponding deployable
component, at least one of the component profile being associated with a deployed
component;
means for detecting the presence of a deployed component corresponding to
the at least one component profile in the discovery pool; and
30 means for extracting information from the deployed component upon

detection thereof.

Brief Descriptions of The Drawing
Embodiments of the invention are described hereinafter with reference to the

35 following drawing, in which:



WO 03/ 098450 PCT/ SE3/00112 31 October 2006 5 5 FIG | shows a bl ock
di'fagram representing a conputi ng system depl oynent nodel; FIG 2 shows a
bl ock diagram of a |ayer of the conputing system depl oynent nodel of FIG
I with a pl 0Y&#%?8/3bf " conponents contained therein bei ngPgYSHER1 n
clusters; 10 FIG 3 shows a bl ock di agram of a conponent 3pPsetbdrdddsf each
conponent of FIG 2; FIG 4 shows a prpcess flowhart of discovery steps
according ts0 an  efodig®Nh bRk difiRarh RERRhIRNY COEIE&%n QysADYS IRV er vi ew of a
wor ki ng environnent of the discovery steps of 5 EI G 4; and FIG 6 shown
an exanpl e of mededseudo- code conponent detection discovery- script used in
t he di scovery st emG.af shéws@ bletk didghmiol £ dydDeshe qatputiry spdenfdcpdpipetti Nng servi ces
01 scovery SYSLRRAPMc WERIGARPLLBbo kAl oABLES NS AR edbacpver T N9
properties of deployed corrpLPtl ng services In an existin coFrpu ing system
are provi ded ®Westehinafter. The conputing services discovery nethod and
system (hemei naf t giiGr£hewd £6tkdiasam siomgshetliprfiRV&TeYchShmbsdhtloraccor ding to
an enbodi nent the invention is described with reference to FIGs. | to
6. The di scovgf 2system is preferably based on a conputing system
depl oynent nodel Q. asshewownprodassFil&svchart of liescaenypidps NGcBdisg eamaslepl oyment
nodel 100 is [ realizing a 30 deploynent of a conputing
system ( not s%‘gé\%j egﬁ(??)hggnv%g%ﬁ’uter-based host system 102, which typically
conpri ses nul ti pl €1Ggeoge srnioraripy ot wpkingevirauigntsy the divepverThiers cf onput i ng
system conpri sgs4mdliti pl e conponents 202 (as shown in FIG 2) residing
within the host system 102. These ¢conponents 202 are generally classified
as service conporfi#‘rt showp, ag &’1’?1“818r‘?fc)6ﬁ Hi%codhePmpPaeR LTI @HsdYBnt s (al | not
shown in Fl G sdiptus@hin haes@veprponRéRiGs4.202 are organi zed into separate
| ayers 104 within the host system 102. The | ayers 104 typically include a
service | ayer, system |l ayer and resource | ayer,
Detailed Description
20 A computing services discovery system and a method therefor for detecting and

discovering properties of deployed computing services in an existing computing

system are provided hereinafter.

The computing services discovery method and system (hereinafter referred to as “the
25  discovery system”) according to an embodiment of the invention is described with
reference to FIGs. 1 to 6. The discovery system is preferably based on a computing

system deployment model 100 as shown in FIG. 1.

The computing system deployment model 100 is for planning and realizing a
30  deployment of a computing system (not shown) onto a computer-based host system
102, which typically comprises multiple geographically dispersed sub-systems. The
computing system comprises multiple components 202 (as shown in FIG. 2) residing
within the host system 102. These components 202 are generally classified as service
components, system components and resource components (all not shown in FIG. 1).
35  These components 202 are organized into separate layers 104 within the host system

102. The layers 104 typically include a service layer, system layer and resource layer,
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contain service, systemand resource conponents. Each |ayer 104 has an
associ ated | ayer map 106. The | ayer nap 106 of each |ayer 104 indicates the
physi cal | o84 a conponent 202 within the host sysP@HCHMIBnd t he
associ ation of another conponent 202 therewith. 10 The 8tP¢plss2einponent s
are for providing one or nultiple appligation-specific, vendor-specific or

domai n- speg f iufich Rk 25 colklh gebweengylstuqend%mcyemo&ﬁ(svE&weh@aed contents
such as web-contents and user account data. The ystem corrponents ar e

convent i onal | y2siatdwAcialed laxsr par 1 @0 Fho lesimep é%l‘)féi"% “fytfi‘rlo“l’i’ij BiEdPE di ng

conputi ng sSysbeRichasekly besaupoeat ZNAviGRIM KaSydtdn oi2had teQpanpnt s 202
wi thin the hosI.a esrtcgnmo%g q'glhes of such system conponents are DNS
servers, FTP se vers psys m1ibraries, W ndows regi stries and key

repositories. The resource conponents represent one of a physical hardware

that is asgocif edvivd wnpoz&tsaareqapysomaﬂg Q)Qg%r %nqﬂeva pplisk@bn-GeMAiCe
representing the physical, hardware. (ﬁ)vvare represented by

Exa
the resource dfiﬁﬁrosﬂ@l’ﬁcsm dWBT‘ﬁ&I’éC‘ﬂ‘éf%?ePe "%f'éﬁhd%““ ﬁaﬁoa'dmalsewée refagtit er s,
firewal | s and comdiBrychaDeltt-@sentding uepipanedatas 202 in each | ayer 104 are
grouped into clusters 204 based on the 25 functions thereof as shown in
FIG 2. Each cluster 204 contains at | east one conponent 202. In the
servi ce | ayer The frelem eppopentcasnporationllnkne vgrotspetcompersns@ndidre &r ¢l ust er's

based on tfe $icNidlnglebhphtiff sy3RMmbhE8 FesBrQY biledrRYs Barlr S&fp6h&GER RPNMPONent .
Simlarly, in the system t he sfv]st em conponents are grouped into

system cl ust &&nHEIRY sHIFM i‘/?é ExTAss Ghsuph SYSEB OERASEUTE BNS SF¥HAY .  Exanpl es
of system 30 ¢irPsinersSsysters libraitesaMindperaisiriegars ket repositdd®). cl ust er, a dat abase
cluster and a virtual nmachine cluster. In the resource |ayer, the resource
conponents are grouped into resource clusters based on the function of the
resour ce conpdherssourcFenmpencatsptpecsent pne of iy physiead budwase thatyiesssocialgémathcan be a

networ k T ol e ik hods & { LineiRbccGlobitinthy A0 fhAica $hALAGC ECkipRker - 35 VO
03/ 098450 PCT/aéGO%L/%O hods B 4 \ifG#abuiocipilihe A0 Phydica Rl

hardware represented by the resource components include network cards, hard

disks, routers, firewalls and memory modules.

The components 202 in each layer 104 are grouped into clusters 204 based on the

25  functions thereof as shown in FIG. 2. Each cluster 204 contains at least one
component 202. In the service layer, the service components are grouped into service
clusters based on the similarity of services provided by each service component.
Similarly, in the system layer, the systefn components are grouped into system
clusters based on the function of each system component. Examples of system

30 clusters include an operating system (OS) cluster, a database cluster and a virtual
machine cluster. In the resource layer, the resource components are grouped into
resource clusters based on the function of the resource component. For example, in
the resource layer, there can be a network router cluster, a firewall cluster and a
storage cluster.

35



7 5 Each cluster 204 has an associated cluster profile (not shown). The
clluster profile contains a description of an associated cluster and a
function descriptor describing the function of the conponents 202
cont ai ned t N} &84 onponent Profile 10 Each conponent 20/GA¥00412
correspondi ng conponent profile 300 as shown in FIG 3. 37MPaobeni¥fonent
profile 300 contai ns managenent information, which is used for planning

t he depl oymeni.@fcilsRE20300P e 8598ciadd 2ustG o AO RO BRAL). PrRfdlser 38 conprises a
description 302 of the.aSSOﬁlated C at | east one associ ati on

onent 202, .
requirement 36ETEE IFEIRION 8AT AFLUYE %@Fbﬂﬂﬁég??Tﬁ?FBWméﬁ%T gateat | east one
contract 15 spectochioftt campod@B 202%cohtaimtd thdreimccess control s 310, an ownership
i ndi cator 312, a conponent history 314, a list of cost specifications 316
and a configuration specification 318. The association requirenment 304
i ndi cat es whi &amegnentBefilonponents 202 in the host 20 system 102 are

required flor @&shQ6mpdnkMgoMhak B cdrREpoRORNPRABEMentpRIMPBodaS HoIRadkIgYs.t he
conponent profjle 300. F

or.. e le, in the case of a service conponent, the
conmponent prof ' &R86™ §r°gles%)§\r;fp'&%'"spi"6'fa??“ée.“t *f'ﬁq.‘?g?t‘o{"h‘éh'ébéso‘iff’%f Fon
requirenent 3@dnningndie cxplegmey of e camponeos g iiomechefitoproBis SOCI ating Wit h
the service CQém&@e%ra,tdcscnglongopﬁmrag£sgsa§%n{qm% B R BeQlbdiftion 22 The

06 1 ndicates IC P 1

associ ation restriction € ch o e conponents 202 in the

host system 192remsai 304 @ lpant ¢ag afspyigtion igstrigtiaantPohand et lres renp PONRGI t ed from

accessi ng itshe speciaicgponaod, Haiing LAessednaed Y, i eweaRPORsdorpyef bl € 300. The

associ ation restriction 32& fgrth r provigdes iQIquPtion on potential and
tf ¢ Pie8

known confli cf¥ PORITE sy o E SPIELSAT 81 POREU IR conflicts

to be properl yrenfirtigeti8or al | evi ated during the deploynment of the
conputing system The contract specification 308 states the information to
be provided by a correspondi ng conponent 202 for accessing the conponent
202 descri bed asﬁ‘}‘ié‘“O'B@q‘Eféi*?ﬁbg%‘f‘d‘ﬁf’r“’éf”‘ihl'fé OQGG.COWP“WQZCQE{F@HS‘M t he
contract specifsiemator QR fe§uirkd Forl Sds6dtiRg wiils th Gop v BEih L ¥dscrite@bp fher  pr ot ocol
(HTTP) server (not shogg)(%s oIIomg..The §yst?n1VK)03/098450

PCT/ SC03/ 00115 m;:g_nl_enb?{01 e? 50HY example, in the case of a service component, the

component profile 300 is a service profile. Thus, the association requirement 304
indicates system components required for associating with the service component
being described by the service profile.
25
The association restriction 306 indicates which of the components 202 in the host
system 102 that are in conflict with and have been prohibited from accessing the
component being described by the component profile 300. The association restriction
306 further provides information on potential and known conflicts. The information
30  on the conflicts allows the conflicts to be properly managed or alleviated during the

deployment of the computing system.

The contract specification 308 states the information to be provided by a
corresponding component 202 for accessing the component 202 described by the
35  component profile 300. An application of the contract specification is illustrated

using a hypertext transfer protocol (HTTP) server (not shown) as follows. The system



8 5 conponent of the HITP server, for exanple an Apache HITP server,
requires a valid alias and a root directory location to be speC|f|ed for
access thereto. The valid alias and root directory |ocation requirenents
are stated MPtH&4bntract specification 308 of the systE@RGPVHHI2 e
describing the system conponent of the Apache HTTP served .Octobtreoed ore, a
servi ce conponent of an Enterprise seryer, for exanple, requiring access 10

to the SyStSe%&%%pmﬁc }QlfTPtsQeerAQp&Qﬁplw T.E)pagl%r}y}qu sgaé rt&&ur@@a Rii@vi ded with
i nformation reqw red by the contract specification 308 thereof. The service

conponent of flffé 2t r@ptpﬁlreg@y dqspipa to ?ehséFF‘ffEfldé% FES Peieo- AE“JC‘HE HPTP server
with the reqaidres dki&idr}dlo&hlbrarﬁqlarﬁ)deﬁtm& stAlddri® Gt Odryradt Geaitit0in 308 of he system

conponent of ({—ﬂ' ver. far access of, the thereby in
accor dance ttht FREAS %’Eﬁaes ng% TequrYH one? P%Lf‘pa"f service profile

describing t héh@éwv,w@ervmmwn@mof alf ﬁeterbnsstserm‘r facezemge, mnmnmcsessm specifies

the ability of, a,ec‘swmp@&mon%ﬁ)%f@}gnmu&emw sertd A& b€ LSS wil4
preferably fromthe sanme | ayer 104, to access the conponent 202 being

descri bed by t“ﬁ%‘“%ﬁpi?ﬂfé‘ﬁ? bﬁr B i qoBtresh gPesiigation c3é)8v@?r§%f THe s§¢ess control s
20 310 are comgobdnosfahd Fni@priav iseted tey piokideswBnNdgikke OFTH hevecwifp@anents 202 in

the host = sysiam40aid ik foR 280G atlaconog% FOTRA Dy 0, oSiipp! i ed by one

vendor from accessing or Pei ng accesse onen supplied by
anot her vendofpachyHT Rserver @h@%ﬁé@@b@sa@erﬁwrﬁw in a8co@langgrio e agspdidtiozed f or

mar ket i ng, nspotelgs,teﬁ@hs 3R HE b WceQroMRRERbhOMAervide@BHASn. 25 The ownership
hi story 312 indicates one or nultiple owners of the conponent 202

descri bed by the conponent profile 300 and the relative priority that each
owner has ov@he lishefzcmmnmi3lmaecb”asadatﬁrtybhecmﬂiieingm&bﬁtﬂﬁbddﬂ t he

depl oyment . %thgm&[er O%h‘? %nrgblg) ol He& xge la%8¥0408r?8clépsaﬂge c?)%ggnfen&0§ ystem

i ncludi ng the host sy s a clust I hel service, system
and resource bf?"ws(ieeqﬂéed Binde aor@@mﬂbpreﬁlp 39@)21d| vicetviaksa. h@@t accesy emisels 102, The

conponent Joi Sty ife é’o%ntt.sﬁqygmhtﬁ 5UHE GRlord PP BiporARM0I W AL hop t he
conponent described by th corrponent profile 306) is de oned upon. The

component hi sBSFY 10340 S‘fE’ltj ?Sﬁﬂctaﬂ‘é“r° fromparepts 2?41%‘%‘56(?%’@?\(‘,’9“‘16? ¥ her
conponent s 20&cessing brebeing adcessaddly @ompbdéhts292 supelied bppoitentendofh urtiesyponent

history 314 i g LukdhGlwolS8fah B uliS B hadheiRd) Jorh AL DR A 30: Rl SCO3/ 00112

reasons.

25
The ownership history 312 indicates one or multiple owners of the component 202
described by the component profile 300 and the relative priority that each owner has
over the component 202 based on the configuration of the deployment. The owner is
one or more of any combination of a system including the host system 102, a cluster

30 including the service, system and resource clusters, and a component 202 in the host

system 102,

The component history 314 tracks the current and past configuration the component
described by the component profile 300 is deployed upon. The component history
35 314 further reflects the dependency of other components 202 in the host system 102

on the component. The component history 314 is further used for restoring and



31 Cctober 2006 9 5 archiving depl oyed conputing systens. This enabl es any
corruption to the conputing systemor the conponents therein to be
rectified by enabling redepl oynment or restoration of the conputing system
to its nost YeBHHShre-corrupted state. The |ist of costPEPEPPiBati ons 316
specifies the correspondi ng cost of using of the 10 colp&sher 202 bei ng
descri bed by the conponent profile 300.9 The cost of using a conponent

i ncl udes V|5rtU@hxvxﬂ?ﬂ@fo)ﬁed{%ﬂxgﬁmgEﬂ{emgxﬁ{@nﬁ)lé@‘aﬁﬁé&%@-%qgegc%mmry or RAM,
physi cal storg}gfe drive), the physical

usa&l %rrp rd dis

storage expa G F‘B?Pé?ffé i FP Peeéeﬁlé@"fj l?yoe‘iaf’lr‘f'é ﬁﬂ"@"’ﬁ"ﬁ%“lq ke system
resource requsoarandfshe chihpitiepgbtes pasinfosteakitprodifedalateonws an adm ni strat or
of a conmputing 15 systemto decide upon the viability of installing a
conmponent or a cluster of conponents while considering the current and
future inpact Tenlig s eeshineei§estips el 16 sreeifi¢sr thereamespopding ¢vet efonippnbe i s

instal | ed. 1oTheommomruen@caea‘ch&urbgtmeqemﬁﬁe,glptdﬁ&aiobomsé&t &Rﬁﬁ%ﬁ' es multiple
confi guratl on oyl ng t he conp onent. Eac par aneter Is

ters de
specified as §°"Rpé’9§ Fs Vb’%ff’] me ‘E%ﬁe (ot FramRl&y ”r"é‘?'%f‘?eﬁsd“efnﬂ‘éf %ar anet er
nane, such as RAM)p;bhyﬂa!ﬂ Bton’agd’]laB@"(ftﬁIadmpteh&arﬂadlﬂe:lrivaf e $>hﬁsﬂal€t&>r&@€0l fic val ue

corr espond| N9, Qnsgolae eagl{:eﬁgﬁlg CLit Q&Esect ﬁgti | Snd ARE ’hket gtespr%golurcec

appl i cati on name. suc orac A exanp a key-pair is
"server - port seqgigrmentey (g CfﬁaFP&?fﬁ‘taéWQ 3i1§1e1l0u/dé“ rﬂdmmtsiﬂmsr df pfeompding on r el ati ng

to how 25 gackyseanponeiat R0 mesw@tmm QY aktRing N cith ﬁénalalr% Aateangt ers that
affect the run-tine begaw O‘Eff'o t he con'ﬁé)ﬁg{]t 202. The run-tinme

i nformation i RETRIBEE Y Sopy P%H’ep%{frﬂ‘é r?/\b’F'I’("“p?)’f £35 BN ESO4HEr esses,

| ocati on of appbircowbts Orhespemintit & isahdd guration files and | ogs, and t he

| i ke conponent configuration details. The run-tinme information is one of

appl i cation-specific, domain-specific and vendor-specific and ensures
substantial 3 “aé‘é‘moa@‘} corfigyragiemisnegificagen She sereibicoyitinte esnfigumasiot onput i ng

system or ohe piraddi Bt HbyRh thelchBpda@RPEdch PHaridls iLdprdimbiaas kdyUafubll €.
Di scovery Ste U&inﬂmg% frarre rk of the conponent profile 300 descri bed
in the forego WRETER thezy refery fod ?:Pea'at"}?tef:l‘”@e e E%r?ﬁ‘ﬂtci“f?d "ZBT\Ates depl oyed

in an existi nglcc@inmfersnga@y@tf@rwlgawrredpelddlg%@vmwtebyaqmemfﬂm abeng di scovery
steps 400 as %QMide r&pﬁlcﬁon%ﬂm%@u@lsa(s nggé}es‘o /Ergyexss%r’%lg(&}g{%ey-pair 1s
“server-port = 80”. Other parameters include run-time information relating to how
25  each component 202 is deployable and alterable parameters that affect the run-time
behavior of the component 202. The run-time information includes installation paths,
network ports and addresses, location 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
30 accuracy in planning for the deployment of the computing system or the realization of

the computing system infrastructure.

Discovery Steps
Using the framework of the component profile 300 described in the foregoing with
35  reference to FIG. 3, computing services deployed in an existing computing system can

be discovered by performing discovery steps 400 as shown in FIG. 4.



31 Cctober 2006 10 5 The operational principle behind the discovery steps
400 is based on the fact that nost, if not all, conmponent profiles of

depl oyed conponents in the existing conputing systemhave a default or

r ecommended WORIWPYE ati on. Further, depl oynent of these PE6YHIHHERL s t ends
not to deviate too much fromthe recommended confi guratidrOdehdr 2@6r t ai n
parameters used in the recomrended confihguration are also used or 10

cust om zed si nﬂ@@pe%gd&@bm@ﬁm&! &Mm@% dlslémﬁ'vﬁgps abd isibaseddhithehait hdpat one

vendor supplies all gl nponénts. As such, information in the
conponent pr off°ft '§"°t§h|ﬁﬁ'f‘?°§ Bvﬁlﬁﬁ‘g d%‘?’(&%@"ﬁ’%i“‘ééﬂ the X ifinerQPBULIE o m
i nformation |mmhhemmﬂnpﬁmmntr@mﬂ&uha&mn&ppmhieEHMy;amm@heﬁoﬂmﬂdor 15 The

di scovery st e@c?rﬂpége&gs tgn%k{l&(%o ge% a%ctgo rg'nbc% ere]:goemng)endg canfd Lllpl Oya%g conmponent s

and discover es (1.e. ura on encl es
i nf or mati on) thnhearard%ftrecl@@d lmdmwﬁ@mwd@nebmﬁewmogam zﬂéSOtWefé@r di scoveries

into the franeweynze@in mmmamﬁpﬁ&ewo%m lieli€unB iy til%n@«&emoslglp})ﬂ&@
construction o@ta re | e depl oynent usi ng e co%gutln system
I

depl oynent mod hﬁﬁ@”ﬁ% EYTHSB “lnAfﬁﬁmfﬁggﬁﬂPﬂd"t?chﬂ@“ eFP4F on” of the
di scovery st epgppidddyioge véndorsimiatiediffes fiom rigth@fagdicie te@ompdoent profiti ch  shows

an overvi ew of 3,0l Lenyi ronment 500 for the discovery steps 400. The
wor ki ng enV|roﬁﬁentgég@%céﬁﬁ%lses a pool of conponent profiles 501, which

are typically supplied by different vendors, a pool of re-constructed

conmponent r ofrhd @1&:02«3’% 5&5 40@-36@@@|d@t¥dﬁﬂiﬂpre@én@é"of5ﬂeQie§‘lBﬂd@&n&?ﬁérgdnﬂ‘g conmputi ng

system 515. The o of ~the_di scovery, is to discover and
extract |nforHﬁ?V8L d"%%”% H§tfﬁ@§%ﬁmPH@dF@”“@ﬁﬂ?t?g’ B onfBnent

profil es 505, dewntedhcompenchts ahd e-drgaaize wosckdiobvedeniponga frapevaik bethe 300.
Initially, th f ; 505 t
nitially %orﬁm%lgg oﬁ‘fé 3dohf‘3r Emgg@ c'oﬁs\kli\ﬁén%ﬁ OFS"IBQJE&%“&ep@gQJnk RE§ |s no

known. Thus, oyment rnses ents 512 and
dependenci es BGHBE%COMPHW%US‘WP'@WUH@% 1§0 B%Wbe@méheafprsswmot known. The
conmponent 50512 typically conprlse serV|ce system and resource conponents,

whi | e the depepdenci.es 514 are n the compone nt profiles
cor r espondi ng?‘F%‘)Pé‘aE?'l’ EMsRYEY S‘S 'i“sml%ir?’( ifefergce fqid %-“@Bhst ruct ed
conponent pr oflidwegn 5@5%»5of‘eqwbeﬁldedwuwntct\teﬁodécpltwoveamnqpen@ntﬂleW| thin the

exi sting conpyLhsg SHRRHASH o aﬁpr&s' aowoaafe&&nﬁpa‘emﬁofﬁ&nmn@mzh e Pf ofile 501
supplied by different vendors. onponents need to be
typically supplied by different vendors a poo of re- constructed component profiles

25 505, a deployment plan 510 and an existing computing system 515. The objective of
the discovery steps 400 is to discover and extract information to re-constructed the re-
constructed component profiles 505, which are in the framework of component profile
300. Initially, the content of the re-constructed component profiles 505 is not known.
Thus, the deployment plan 510, which comprises components 512 and dependencies

30 514 linking the components 512, are also not known. The components 512 typically
comprise service, system and resource components, while the dependencies 514 are
stipulated in the component profiles corresponding to each component 512. The
content of the re-constructed component profiles 505 is embedded in the deployed
components within the existing computing system 515 as stipulated in the component

35 profile 501 supplied by different vendors. The deployed components need to be

detected and the properties therein need to be discovered via a detection and



detected and the properties therein need to be discovered via a detection
and PCT/ SG2003/ 000112 08 March 2004 31 Cctober 2006 11 5 di $E3VE¥2P03/000112
process 502. Once discovered, the configurations and dependenci es 08 March 2004
information of the detected conponent,s are extracted 504 to re3tonwbdr2006
the re- constructed conponent profiles 505. Using the re-constructed
component profiles 505, the deploynmentllplan 510 of the depl oyed. conputer
services i S cridsey BOBss StherQuss wipovered ethe sorfigniatiune dindejspeoyamsint  pl an 510

can be fine-t umBghativtabi tlatieoredl@nPiical GadeMhdidl SRW, deRL QIR MeSeand
redepl oyed 508 tsgrb rovi de an ifgg;r oved and easy to manage conputing system
e

The di scovery “SEEPLUTHPREAOTPEE 2055 JhmgrheRrPuigtd ewersperyiipool st ep
402, a det ectSPdrthadeployrentgddn TN Stiepdepbded @mpadiDieglidet Y5 abutkdi spg0npl et e

di scovery res ' 4 nd.a dep].oynent plan constryction and
val i dati on_st glguﬁ%fgﬂa%égﬂ%&nwﬁdngﬁ%}%ngm Zf’.lansg{eom q‘”ypengfgﬁg'él%dgv"éﬁ{?mgool The
speci fi cat 1%n c¥fFrded witpresy deplgymintsendrsdepdped 8 tromevdderne dmmibtet asixesi f yi ng or

20 identifyi ng RagddonPhiing yER@NENt profiles for detecting the associated
depl oyed conponents. Typically, these conponent profiles are provided by
the vendors of the deployed conponents and contain default and/or
recomended dépt diseremty stparbiretngnise a Eheifisitdp of WcPless gobbley 402)wo0l ves
perform ng on : . I kng. tasks: 25 (.a) Sel ectjng one or ,
nor e corrponent% etg{nggﬁdgegg{crn %%S? %)g’rf%g‘\ﬁ%%?“yparngf llmf)rélgletf %B%Oé’?? 3% conputing
system (b)Y S&FREQGAG? dimloyment plar eongtoiatiroredyalifatiof 5tbred0B abshawi FIG.r om whi ch
conponent 304profiles are identified for including into the discovery
pool. (c) Creating new conponent profiles and di scovery proxies for use in
di scovering the profiles of the deployed conponents, if conponent profiles

of the depl oyé&pkcifrinpbisesmerg Pasie not readily avail able. 35

The specification of discovery pool step 402 is concerned with specifying or
20 identifying a pool of component profiles for detecting the associated deployed
components. Typically, these component profiles are provided by the vendors of the
deployed components and contain default and/or recommended deployment
parameters. The step 402 preferably involves performing one or more of the
following tasks:
25
(a) Selecting one or more component profiles from a component profile

library in the computing system.

(b) Selecting one or more component profile libraries from which component

30 profiles are identified for including into the discovery pool.

(¢) Creating new component profiles and discovery proxies for use in
discovering the profiles of the deployed components, if component

profiles of the deployed components are not readily available.
35

AMENDED SHEET
IPEA/AL
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Sél ecting one or nore conponent profiles fromany form of conponent

profile repositories, for exanple, web-site repositories. Each discovery
proxy speci MBI her di scovery-scripts for self-const rRf¥INYYEr sel f-

di scovering) the profile of a correspondi ng depl oyed corgp&vtber 2006a |ink to
another 10 conponent profile fromwhigh the properties therein can be

inherited when re @OoR{kAdiCnt BY mbR&oRPAE: bRARE fbi&ing emmesiRAMNE depl oyed
conponent. The i nf ormati on _discovered b){’pﬁt’ he di scovery-scripts associ ated

with the discovery prol§rePSitisinsirieddnple, ¥ebmvte (FPRIECTES conponent profile,
wherei n the managenent information of the deployed conponent is arranged

according to EE dflsf:oavge JXJ? Jmftes §th& i c())vgreyns}:np%lrf()f consguc m g)rs
di scovery-scri ts ar e £ rmde éndent 2 or atformin ndent scripts,

which are exé@@wwgblﬁh? prafjletofie C@f@@l@mmmplarpd cemqnemtor mhnksltoepotm4 as

descri bed 1merebmﬁéneﬁ)roﬁ1eEﬁbr§twm ﬁ@fpk\e@ﬁ & hEUR L bE REHMEE WhBDrel EChNI ques
such as source-cod e i nary anal ysi s can_be incorporated

e
into the di sc6VEFY ?Eff’gle 088‘58?18?9?@d'%‘¥e?1ﬁéed26m©‘?“5ﬁuITB‘? YmYPP ext ract i on
and | evel of tdm:becr&t ande Aigecovéry-bdipts daspdingded thCibdliesn edny Sroxy‘leedrﬁldledind

difficultics Wyl aaguasdon s LALA! BRbLaRnMNApdlaEPYGRSLART S can al so

serve as addition ove nts to en i on nd extraction
process. Thusom@m@ﬁ@meww@m@s ﬂ’@éﬁfﬂ%@r‘tﬁmeépfe@ﬂﬁmmﬁlﬁﬁo for planning
and depl oyiment but also for the discovery thereof. That is, the conponent
profiles can

s 25 for s eci licit instructions to
drive and gui g-g %J?fgve@éfcéﬁtf ia‘i‘ir??éfﬂ‘a“ @RT"F%T& H’/“bf"gﬁpég ntSEEMHBIER of the
di scover y- scr iaptesecutad durthg : theCdango tameantl eﬂ&bt&mtslthMOdlan@Mﬂiég'h&ahdﬂprt - used for

detecting thegp.';fﬁlge;aﬁ@argfrel;e?s% enfiSRADY B ERAPRRETL ool CRDILGURAT T ON

Extraction di Scovery-scri tract|ng configuration
i nformation oPlﬂErhéfvelé‘p?lWéd“ bovpronetd inipha didewrer sirigs. depradimg pn theont r act

Extracti omodi $RANATY of eXtaftion-andl 3861 §rahd@XnbRE bF R ApREAISRBLRHs and 35

contract informatjon f he | oye onponent u on detection thereof;
n% d and di fflcultles in g over%g%e?nfg%anon 1scovery-scripts can also

serve as additional discovery hints to enhance the detection and extraction process.
Thus, component profiles can be tailored not just for planning and deployment but
also for the discovery thereof. That is, the component profiles can be used as a means
25  for specifying explicit instructions to drive and guide the detection and extraction

process. Examples of the discovery-scripts include:

Component Detection discovery-script — used for detecting the presence of the
deployed component;

30
Configuration Extraction discovery-script — used for extracting configuration

information of the deployed component upon detection thereof’:

Contract Extraction discovery-script — used for extracting dependencies and

35 contract information of the deployed component upon detection thereof;
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di'scovery-script - used in self-constructing discovery proxies and when
execut ed performs conmponent detection, property extraction and conpletely
re- const r uct™O ¢¥f884€bnponent profile of the depl oyed conp¥riiitapair2
accordance with the franmework of the conmponent profile 30D00ctaed 2065 Ser vi ce
di scovery-script - used for discovering;conplete services that may be
conposed ofs mul ti plg GeRlPYE %v&?%?pemeﬁ’m (S nstB&hf ALBvBY pp&kesl ple
conponent discoveries. In order”to enhance the detection Of nponent
dependenci es and @Bh P precuted |psTiamincameER detgdion. aﬁ*‘épegbéé‘faf‘i"@&“i’n t he
associ ation requi rcemaelyadﬂ@naﬁﬁemea&m@nem fneﬁltalbfmé Upoypd @RPbdchias of each
omatica &qued into the

speci fi ed conponent
di scovery pool . Fbmé@{mm“w gpgéﬁgﬂﬁgﬁﬁ|é§mgﬁ8“ﬁé ngdry cont r act
specifications of the conponents automatically included into the discovery

pool are jpreferabfyicalsidal @lel Dudel ko diddobing OmAGE QRN Blatlhy bb€ contract
specification 308 as 20 defined in the conponent profile of éach depl oyed

conponent . Therefd?@m”“bﬁﬁﬂﬁﬂﬁﬁigq¥%ﬁﬂCH@@Fmﬁhém§s§6@W§Fﬁoﬁmﬁ@ﬁU|renent but
do not neet the capihpaed:dis@paesfication are not included into the discovery
pool. Detecting and Extracting 25 Once the pool of conponent profiles is
specified, the detection and extraction step 404 is initiated to search
for the depl oyedrisorponntes theodatestigrontiicomyponent tdependeied fanddonfianponent

profiles in tREnAhSEOUET YrePQRbIfANG et BBttt Q&,ﬁffretrﬁeﬁﬁ aﬁch%Es@cf L3 upon
detecting the deployed conponents. The step nprises three sub-steps:

30 (i) detectFﬁ@wWﬁeWﬂF§§%ﬁﬁémﬁfWH@%Fd?é@“EHMﬁ@H%ﬁW@ be gytqmatigally r act i ng

det ect ed conrpﬁm&netd i6t0 e idgtuvery ipedl; Hawder, the Hdppndet@ice it minBgord ednitedted conponent
dependenci es. _ln.t he sub-st i) corresponding,to a specified
conponent pr 01‘S ?eflggatlf)rﬁ olflg? T ﬁg_ong?t aué?/"éa(racaqg mcFHed ‘“‘8 (e apoveﬂyc%%lssf ul ly
detected if omefegblyavatidstediimalty sop 492 aFQ?eimgftoltﬂemmtrﬁgt wedifatiod308as amet ers are

detected i tQgndkd lig- tﬁyscgsﬁeneﬁy&mm SFESOMT RSyl Stbhipordi. 031128450
PCT/ SC03/ 00112 31 Cctober 2006

components that meet the association requirement but do not meet the contract

specification are not included into the discovery pool.

Detecting and Extracting

25  Once the pool of component profiles is specified, the detection and extraction step
404 is initiated to search for the deployed components corresponding to the specified
component profiles in the discovery pool and extract properties therefrom upon

detecting the deployed components. The step 404 comprises three sub-steps:

30 @) detecting the presence of deployed components;
(1)  extracting detected component configuration; and

(ili)  determining detected component dependencies.

In the sub-step (i), a component corresponding to a specified component profiles in
35  the discovery pool is deemed successfully detected if one or a combination of the

following weighted parameters are detected in the file-system, system resources (such



14 5 as network ports), systemregistries or other operating system
dépendent information source. Base Directory Detection. A BasePath

pat hnanme attribute in the configuration property, which specifies the
default bas@"Q¥Hdhe | ocation for the deployed 10 conp¥feitdd Uit ches
fully or partially against pathnames that exist in the actdaberddee system
For partial matching, only the last el gpent of the pathname is nmatched. The
mat chi ng prsoc any | eadi ng
e R R L S e
Fil e Detecti OfRYA fllenane specified by a ConfigFile attribute in the
configuration property nmatches fuIIy or partially with one or nore

fil enames tha? exl st t he de %ﬁf | base dire Hor el b directories
thereof. Errof'* %‘“ﬁ"fye BEFISRt i Db at‘lﬁat ﬁaéft?eargé'é& iMq° ygué‘ﬁ'oﬁr ror Log
attribute in ptgerty2@hchrsbectfies ahd defaylir bqsetphtynamatlgdmew ffcul thy deploygdrtially with
one or norg f'c&rﬁ&%ﬁ?%a‘cnétful?}x&r%gmalggag pgﬁttaﬁgsttﬁzq BASE uidiLRGHRLY OF

sub-directories thereof tection. filename specified by a Log
attribute in £¥EMc AT BRFIoHE: oy %@F‘ﬁ?mﬁ'ﬁPEt‘tégaﬂt“&‘l“Fjﬁ AtchedarthEal 1y wi th
one or nore f irdaemagra&etshaﬁonecmc&tnsme ifdenvoR& dieireiag 8t 1&ameg otdnamgt ory or
sub-directories i tectlon One or nore fil enanes or

pat hnames spe0|? property (not shown in FIG 3) natches
with one or nore fil enames that exist in the detected base directory or
sub-dir ECth i %%nﬁgnﬁﬁcﬁloffl}e &Qc@mﬂﬁ%eme%)t/ Q@bhf‘&ﬁ}lle fufsoEnopent Name
attribute in the descriptor property nmatches a filenane or directory nane
fully or part cefigyration ProRgtyandtcbes fally qrippriiallyyvdth epp o oz filgaagesthet gridy st em
registry. WO G3hORE460b0R 00D B Hkektorsslthdif.ober 2006 15 5 Vendor nane
Det ecti on. A Conponent Vendor Nanme attribute in the descriptor property
mat ches a filenanme or directory nanme fully or partially in the existing
file- system &rromLégekjile Betectigy s tAe fileraggi specifigd bpiag datedyog- atwbitpin Bonponent

Det ection iﬁeskonﬁglgﬁtioq bREAUEhYChEY 81 & ParBdily GRABRYE Rore filenames that exist

in the detected base directory or sub-directories thereof.

Qtege%cal ?rh whqg ﬁgface ﬁt:hara

Log File Detection. A filename specified by a Log attribute in the configuration
property matches fully or partially with one or more filenames that exist in the

25  detected base directory or sub-directories thereof.

A Content Detection. One or more filenames or pathnames specified in the content
property (not shown in FIG. 3) matches with one or more filenames that exist in the
detected base directory or sub-directories thereof.

30
Component Name Detection. A Component Name attribute in the descriptor property
matches a filename or directory name fully or partially in the existing file-system or a

key in a system registry.



10 profiles wth discovery-scripts, executing the conponent detection
di'scovery-scripts returns a COVPONENT DETECTED or COVPONENT NOT DETECTED
result. Using a sinple conditional probability, which neasures the

| i.kel i hood t"aP3¥08845¢onponent is present, the final scoreP@FS@RYponent,
after the performance of the 15 sub-step (i), is given 3¥y°a4ept0fy where p
represents the |ikelihood that a parangter is present, the value of pis

bet ween 0 san@eddor Warhd) Dbtedtiofl] qatbmngm%n&ohﬁaﬂ@ramte% ths dd&ipYor| 1 kel'y to be
present, wrepresents a Wweight associati nq rameter, the val ue

a
of wis betwedfPHYARYES 2 (;\h‘;"fal‘i‘elOr AV S o (s (Rer- Nt Hgf’rtpﬁ'éﬁ”yt‘ﬁg’ ;‘J‘é‘r“é{'lgré"t] is very
i nportant, andysenr®pkesentBeihgisayinber of paraneters associ at ed w th one
conmponent. Further, the foregoing detection conditions can be used to test
for heuristics by using the association requirenment and associ ation
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Further, the foregoing detection conditions can be used to test for heuristics by using
the association requirement and association restriction properties specified in the
25  component profiles. These heuristics includes (a) Absence of Conflicts — no
conflicting components detected and (b) Presence of Dependencies - detected

presence of some or all dependant deployed components.

The outcome of the sub-step (i) is the successful detection of deployed components
30  having corresponding component profiles as specified in the discovery pool. Further,
any successfully detected conditional values or attributes are also updated into the
appropriate properties and attributes of the corresponding component profiles. These
updated component profiles are referred to as re-constructed component profiles.

Information in each re-constructed component profile is arranged in a systematic and



In the sub-step (ii), information relating to the configurations of the
détected 15 conponents are extracted and updated in the configuration
property of the corresponding re-constructed conponent profiles.

Attributes tYAPYHE previously updated in the sub-step {GNSCA/¥2gnor ed.
Inconplete and un-custom zed or default attributes are J1ifctnbaedloon t hat
need to be extracted fromthe detected;gonponents. 20 For discovery proxies

or conponent pPekikdt Gand Infacgfd&ccewﬂﬁme%&naopetnﬁpmmbﬁ)o@shea&ku&anbe@rocess i's
performed by executing the conf ey S?Ptl on extraction discovery-script

t her ei n. QhefW%f@reg?‘?g‘&‘BHffFrﬁ'théPt files are detected in the sub-step
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key-val ue pai fE"%F '&atCthSWd’(?ﬁé?{?p“?“hp peeiietnglq SiCAE B P4t i on
key-val ue pai msse dotedtedrinpinpiteis tagged fiitl i BibitoRASEE®uantausext ract ed from t he
det ected conponent, the detected conponent 30 is tagged with a

Confi gurati on- Anmbi guous status. Thus, several possible configuration sets
are gener at ed!'f g hetep Bk infgrmetieso dating damthereandgusations pf {ligedetesier act | on

process faisl S cdnghofohls’ a6t ex&@AUd Gk @bdRA Kes &mﬁ@ra‘nb@%rbﬂanym genponent

profile, the detected conponent is ta uration-1lnconpl ete
status. 35 Th&'GHEYMe OF° WESL"H%‘C a%“P§P°é'8%t°?l°5 |P§“’$ﬁtés g'ﬂ‘dgfféﬁe"éo& Yiguration
i nformati on i npdated in herhb-gepr @t dro ignpedpbrémplad arndher-qugennaiser deGued conponent

profiles of tQ&be%}59&?0%1\?%91§!n99aﬁ4§9exﬁgefd§r%%eoo%&gd co?]’éong;tg(:)ber 2006 17 5

depl oyed conponents. Furt det ect ed conponent tagged with an
appropriate status. In the sub-step (iii), one or nore detected conponents

havi ng depgndescsiscoves) @Bkl%n&moﬁ@orﬁ'ﬂtﬁ&‘tl@d&'llhrﬂlgcb@rysééhp@ttﬁ'd)e)(n'a()tloﬁ’-r e verified
to conply wth mandat or eﬁggnde cy rel ationships specified in the

10 d
requi renent pPYpEt t‘%/p?if°¥’f'?ﬁ‘eb365’f S =Telave [ ‘g¥6tf?ﬁo‘ﬁ‘g?‘l’t“°’brd&ff‘?vf'8§°“pfo det er i ne
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valid, contragh.inf &f IBkduRRod @y%%J&%QQO EJdQéDaB&‘&ngﬁt&%ﬁonnﬁﬂEpo”e”t s and
conpar ed agai nst contract information specified in the corresponding
key values from the configuration files. is is achieved by performing string

25  matching against the detected configuration files. This matching is also extended to
the system registry, if one exists. [f the component profile specifies only one default
configuration set, which comprises multiple configuration key-value pairs of a
component, in this case all the configuration key-value pairs, but multiple
configuration sets are extracted from the detected component, the detected component

30 is tagged with a Configuration-Ambiguous status.  Thus, several possible
configuration sets are generated for the user to choose from. However, if the
extraction process fails to extract configuration keys specified in the component

profile, the detected component is tagged with a Configuration-Incomplete status.

35  The outcome of the sub-step (ii) is the updated configuration information in the

configuration property of the re-constructed component profiles of the detected



conponent profiles. If contract information cannot be extracted, the
dépendency 15 relationship is deened invalid. For discovery proxies or
conponent profiles with discovery-scripts, the contract extraction

di scovery- sYQ PP used for extracting contract infor meRG16¢¥%H t he
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contained in the configuration files of the detected conponents is
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dependency relationship. If a systemregistry exists, the matching process
is al so extended thereto...Jf th uj depe o ntr ey 25 and
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anbi guous or inconplete status of each of the detected conponents tagged in
the steps 402 and 404 are further fine-tuned in the step 406. The step 406
requires user Fasdisceteanpexandr pongfoemalptofiles it | disveeappit, ahe asgast ed t ool s

10 in the anbigu] LN IS l.uf i E e anbi guous
di scoveri es, Ie%g%r%e y@gﬁén %ggﬁsﬁsg‘ﬁ %éoegﬁ%égfﬁléénﬁgﬁ ‘g‘tﬁﬁ&@gbéﬁé‘eﬁgy

ambi gui ti es, feetedsenpqnenty. dlfiliefeadge notdiscavsiyesctiptotd ibfonfigieatigefilsttred
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namely, the ident.t onfiguration an ependenc i nconpl etes, the user
e Fetuired t GushRR PR andedier SrGe kA RUES G EPRBOCES 15 in the
correspondi ng of;@mgigmm coqmpofents @s performed to deduce and extract common contract

values that describe the dependency relationship. If a system registry exists, the

matching process is also extended thereto. If the required dependency contract key

25  and value cannot be determined, the dependency relationship is deemed invalid.

If one or more mandatory dependency relationships are not uniquely matched or
validated, each of the cormresponding detected components is tagged with a
Dependency-Ambiguous status. If a complete match or one mandatory dependency
30 relationship is not successfully verified, each of the corresponding detected

components is tagged with a Dependency-Incomplete status.

The outcome of the sub-step (iii) is the confirmation of the dependency relationships
between the detected components as specified in the corresponding component

35 profiles.



Alternatively, this step 406 can be skipped. The anbiguity and inconplete
di'scoveries can be further refined in the step 408 where depl oyment plan
construction and validation processes are perforned. 20 Depl oynment Pl an
Constructi oWHHA*8% i dation In the step 408, a depl oynerRCTHCAHIOE
constructed fromthe re-constructed conponent profil es 36Octobe 2006
correspondi ng detected depl oyed conpongnits provided by the previous steps

402, 404 apd AQBi-ik4hi HESmpiddIBis@oRs REHEEGD depl oyment plan can be validat ed
in 25 accordance wth the conpuiing,_ system depl oynent rmdel 100 descri bed

in the foregbiefgbigieys of @F‘é‘fpéﬁ‘ché““{SBf?ﬂF@f ‘}fde‘i’ﬁ? BRI YR R B Bh i s
preferably graghkeadntyoprremant at-asd noEegep@deach node represents a
conponent) and dependency lines |inking the nodes for indicating 30
dependency rel ati onshi ps t herebetween, |ike the exenplary depl oynent plan
510 shown i nTie|s@p 486 reTuirep biei-greistenaeland pkcifadabiyeintoings ehaplioyaseisted tpdlan,

conpr ehengpVeinQll dhiv ity AQiidcbhp1&s didofery nQJo%\{lbxd%r th?ﬂﬁlﬁ%xo@@dlicbﬂgesf acilities
enable a user to fine-tune the depl gynent plan and the re-constructed

conponent pr ofdmels th °I‘¢F“‘éf&oﬁ°i‘fl-‘g6ﬁ“°‘i %HFHCP%@CYM’@W&SOF‘[S&F%ﬁ rﬁﬁ‘“&‘bldl tional
conponent pr ofo deR8t dr@r ofi e Idetekitddgaltemtitived e edempbfoperambigplian F& tat SO possi bl e.
WO 03/ 098450 / 3. . tobeg. 200 The. re-c tructed
conmponent proﬁgﬁlgggéﬁggé%ékdg%fégt@b ‘?27t%%} ?ﬁ? Fﬁ%ﬁﬁg’ggé i ncl udi ng
speci fi c di scoeerpjeiascthé piesis reuisgdHaperidgde seemminte eavdnetexstand etribyiss accur acy.
Thus, thelgnhﬁﬁﬁggnggyﬁggg&ﬁgﬁ&@ﬂoﬂgﬁponent profiles can be put through the
dlscovery steps 400 again to provide inproved conponent profiles and

depl oynment plan. 10 The step 408 al so addresses over-detection and

under - det ect | Aherh@igdlgSthisOutgr 406l eire bt isbippedf dBplampigdityc emip orenglae wWhi ch i s
partially add r are tagged
w t h anbi guoué&%% ? i bg Rﬁhg?ﬁnéﬁétm gtsﬁ@?os Mg d?p@’\’n%? trpga%rz?%%%?ﬁct det ection
condi tions ormﬁn@bk?@ﬁﬁ“ﬁ%@@qﬂﬁéﬁvw%f paraneter wei ghts. 15 Thus, in the
step 408, gonponents that appear in the deploynent plan but are not

Deployment Plan Construction and Validation

In the step 408, a deployment plan is constructed from the re-constructed component
profiles of the corresponding detected deployed components provided by the previous
steps 402, 404 and 406. Further, the constructed deployment plan can be validated in
25 accordance with the computing system deployment model 100 described in the

foregoing with reference to FIG. 1.

The deployment plan is preferably graphically presented as nodes (each node
represents a component) and dependency lines linking the nodes for indicating

30  dependency relationships therebetween, like the exemplary deployment plan 510
shown in FIG. 5.

To refine and validate the deployment plan, comprehensive editing facilities are
provided. These editing facilities enable a user to fine-tune the deployment plan and
35  the re-constructed component profiles. In addition, importing and incorporating

additional component profiles for including into the deployment plan is also possible.



actual l'y deployed in the conputing systemare renoved or deleted fromthe
depl oynent plan. The over-detection i ssue can be address by making the
default detection conditions and wei ghts dynam cally adj ustable or by
havi ng an ad¥pt¥®¥>br self-1earning detection process. é@? ,
specific discovery-scripts are needed to 20 accurately @b@eewﬂgﬁetlfic
conponents. Under-detection is typical iy detection m sses that occur due to

the followsng Thaeetéanﬁmcted?&mp@yeedp:@ﬁl@p@aaeaatapMleagfuﬁ&F rfee%mmghb g component
profiles that not 25 specified in the discover pl oyed
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hints Tor det SRLANY 4 ey SRl Yo AATRANGR! SnBlhel I ASRLONSS, 30, comPOnENt S

are heavily custo S|n e the Tenderin t he depl oyed
conponent s uniBtogni zabl e (i.e. cannot be generically detected), and

Depl oyed cmnmponents do not have correspondi ng conponent profiles. 35 CVO
03/ 098450 PCT/ GDS/O&%%% ‘ﬁ Cct ober, 2006 d20 5 The first factor can be
easily resolv Qi éwFﬁb°¥%WﬁﬁH%hf"pP%*VF&@mWnF%w%h Y3peci fi ed

di scovery poowaafheoﬁﬁmbmﬂcb&m@@msoammbepammyeaﬂe&ﬂbyﬂkum&miumsng or

rel axing the Q.%Erg%h 9&:5&)9&@5' agé tgéégd @{&garélfﬁgg[ g{ltaﬁd/orpll\cggxf)l@ﬁyaegges %mses

di scovery-scripts can used accu y det ect
conponent s. TW@mﬂHPF6”ﬂ§@%@PC@ﬁﬁmbeoeﬁﬁwe§§éﬁmnﬁv‘&ﬂ@ﬁﬂ@%@wa@wbnponent

profile fors eaad, afthé Etep gt e&i@dencsqrm@mntls theDQleSIE AR ¥lad ButkON¢ can be
provi ded to auto | f-construct a co onentgg {lle fromthe

di scoveri es nﬁ%f'éqaydef’lﬁeede?e fitCBRBE PHE" dfs é?dyors fopnif ei n.
Al ternati vel y depoymemmpiemn€eTfite qyeradeictt@ndam de be eddresatbednakmg ahecdefiviznt i onal

manual way by dgeeﬁewaa,n san@wmgmcg}@m?ﬂ Qgsmgeto%% mm%%g&gﬁw rand

enbeddi ng hints therein ring etection-an Xtraction
process. 15 AsclEguMpg EteriPnirncesiefltanagyaly spesifiedigptrndicranareseedete | nventi on,
an exanpl €0l s aRu@éiydedct specific components.

Under-detection is typically detection misses that occur due to the following factors:

Deployed components having corresponding component profiles that are not

25 specified in the discovery pool,

Deployed components having corresponding component profile that are
specified in the discovery pool but the component profiles fail to provide
sufficient hints for detecting the deployed components or the deployed
30 components are heavily customized since the deployment thereof rendering
the deployed components unrecognizable (i.e. cannot be generically detected);

and

Deployed components do not have corresponding component profiles.
35



hereinafter. In the exanple, a Java Petstore service is independently
déployed in a conputing system The Java Petstore service conprises the
follow ng c onents: 20 Petstore application (i.e. J2EE enterprise

ar chi ves or g‘ﬁ)"”*ﬂ"ZEE SDK, Apache Tontat servlet contaf{1&¥C0PdI2Cl oudscape
dat abase. By applying the discovery system described in3t@eofeoredfoi ng Wit h
reference to FIGs. | to 5, the Java Petgtore service can be discovered and

a depl oynent @L@ﬂmm&oﬂéa@baesald,ow&dveé@y%cP@aagth@rcgmp%ﬁwpmeem fe
constructed for ref g}r ence i cati 25 Speci fying
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in the conput bngreatipg taetpmmersnt pefile de gadhmf ghe ¢reectedicorensoersy Piewsiery The

det ection @ndpRx} EAMeipadvided Qﬁﬁ%aﬁ&ﬂﬁﬁseﬂ%&%ﬁﬁe‘i atcb,ep&l@xﬂlpﬁbm%ncmsmonent s and
re-construct the correiepon in r’rgfotgent rofiles. For exa l , to discover

the O oudscapd WXFshge HUGUBY-EE TS FEREYY: Bet ecti on
di scovery-scr bqﬂﬁpoﬁﬁﬂpmﬂleShOW‘lretrﬁhtdahﬁ c@mvénsionas mehuallwegy tx;hds@atmeg yie script 600

is inserted i pE | Lon of the \VO
03/ 098450 PCT?&S ] F@’éﬁ%"_ 39‘{162’8‘;6%&"&2'5&%%%&“ {igggalpd[eaﬂ%{r}r%onent
Profile: Deteéﬂ%ﬁﬁ“ﬂéeﬁ@@meﬁéﬁsby usi ng a conponent detection

di scovery-gcript. Oher detection paraneters specified in the configuration
specification %gg al so be used, but preferably a high weight is assigned to

the results ed by the discovery-script because the
di scovery- scr iTptfuitigr velarifyt dire trobodsperc pff the ainbeptich, soowxemplt hie ppavidedret ers, t hus

hore accurat eher!: IxaftgtonRQE‘eeP&mB@rEEJaJaoPeqjsﬁ)tree&wlcQQS lnﬁe glﬁjglql (deplgyed?rk(ﬁcover y

hint), detection of the alternative conponent und. In the
exanpl e, assufTRYtREwstEn ol &ap Betiere é?@‘a%eeﬁomgn%b@re&liowwalcomp%%é%ut| ng the

di scover y-®Cr pgttore @pplichfonai. @GYE’@NMH@BT&GIEQ ERRY | hERRBKA Aps@pf i guration
file "service rg %ertles" d&ﬁ)? %a}gwgase is found. 15 (ii)
Extracting defl 8BPEE 4D MISIshInd S ﬁcﬁ’ﬁld%ﬁ ai‘?n P dISSOYROHEE of  t he
extracti on prdeessd inghe foregoifgwith refprersie fo ldds. ¢ ¢ndp dreenva Ppistofeis¢raise can

be discovered and a deployment plan for the deployed Java Petstore service can be

constructed for reference, modifications, and redeployment.

25
Specifying Discovery Pool

The four component profiles of the Java Petstore service are selected from the
component profile library in the computing system for including into the discovery
pool. If the four component profiles are not known, all component profiles from all
30 the component profile libraries in the computing system are included into the
discovery pool. The detection and extraction process then detects the deployed

components and re-construct the corresponding component profiles.

For example, to discover the Cloudscape database component, a pseudo-code
35  component detection discovery-script 600 as shown in FIG. 6 is used. The discovery-

script 600 is inserted into the userData section of the description portion of the



are: Petstore EAR Conponent Profile: No configuration file is detected in
t he previous 20 step. Further, the conponent profile does not contain

di scovery-scri for configuration extraction. Thus, the Petstore
conponent i 8VQ! g@’é’é‘?}’ with Configuration- |nconplete statuRCT/SHEIBDK
Conponent Profile: Information relating to default and rEmtadber 300625
configuration attributes as defined ingéhe re-constructed J2EE SDK

Corrponent Br Ocich&cap 'eSC Bﬁeﬂ%f%@hef " B0 1509é?ﬂ°oh19ewt%t s} i'c&rﬁponem
'resource. propert.i es ache Tontat Conponent Profile: Information

relating to deResiion discA¥PrirscHatQshey detecior Ragpmetstsisesifia {1y P HeABEITaten def i ned i n
the re- constrlsmtueebn&paaheoE@ﬁ@@,tbumﬁawmemlgh Gagmnﬁsmgred tosthextultact ed from

t he conflguratlon f] I ‘ser.ve pent Proflle
o mat | on - aratsiy o nE Bl S beahita SRR RLIn B 4 ¢ i butes as
defined in th@eFlécaﬂmm‘P%Cﬂ@dpaGmmﬁsdapenom)mmn@nt If @umepbidng Neme ext r act ed

from the cenfygiiat isQlEEdf(Ié QiscovEr i \A%ede&mqeorf&ﬂe%ﬁémm?aéc&nlédohém PRLer m ni ng
det ect ed conmponent dependenci es. /0984511 PCT/ S 00112 31 Cctober

2006 23 5 Pef"8f 8F LUBARICHAS(ATSIR 291 (e -Cloydscersriaiahise &t PRSHUEY e i s
det ected in tbecpihg\heodi&ovesy-&fipt ktifnk RETOMPOICEND IMETBENED Pésolk lahdea does not

cont ai n. df SCONBEGARNIRYJ AL JSRENIANG se Bl egRggct 1 nformation

extraction tstore conponent
Dependency- I nconpl ete status. 10 J2EE SDK Corrponent Profile: The

re- const r ugt eq,)éztﬁgtl,élq&eamg@g@gtcp,[f%ﬁrlatlw% specifies a mandatory dependency
on the Apache_Toptat conponent and a J at abase conponent, with defaul t

and mandat or y "&58 ]FPéﬁ?meﬁ@ e exgraghon POpRss Rb%i‘c’: A SPERdLemRHEM odls¥s cape
conponent s arercdet ected, these are matched as possi bl e 15 dependenci es. For
each of these dependencies, the detected configuration file

"resource. properties" is processed together with the configuration files of
the Apache Ta8##ere EARCanironpt Brafile: Morpfgwratias. filCisragssicdiayke previcehed bet ween

t wo 20 step.  Further, the component profile does not contain discovery-script for
configuration extraction. Thus, the Petstore component is tagged with Configuration-

Incomplete status.

J2EE SDK Component Profile: Information relating to default and mandatory
25  configuration attributes as defined in the re-constructed J2EE SDK component profile

is extracted from the configuration file “resource.properties”.

Apache Tomcat Component Profile: Information relating to default and mandatory
configuration attributes as defined in the re-constructed Apache Tomcat component

30 profile is extracted from the configuration file “server.xml”.

Cloudscape Component Profile: Information relating to default and mandatory
configuration attributes as defined in the re-constructed Cloudscape component
profile is extracted from the configuration file “service.properties”.

35

(iii) Determining detected component dependencies.



configuration files that mnimally satisfy the mandatory contract keys of

t he J2EE SDK conponent indicates a valid dependency relationship. In the
exanple, it is 20 assunmed that all mandatory keys of the J2EE SDK conponent
are mat ched W@ ¢¥97#4at  of t he Apache Tontat conponent buRCHEREYIE f ound for
the Cl oudscape conponent. Thus, the J2EE SDK conponent j:S,4a998dsW th a
Dependency- I nconpl ete status. Apache ‘{gm:at Conmponent Profile: The
re-construgted Apache Tontat conponent 25 profile specifies no nmandatory
dependenci es. Cl oudscape Conponent Profile: The re-constructed C oudscape
conmponent pr offttere E@Bégq“PP%t Prefilra Mg senfieyratrafdn g slatestedkin heoPraiRys gui ty and

I nconpl et e Di sgf\Fider, Rasc0inpde@Profile@ittstlbeohif Vis@Vsy-SdrpPBr ddpbiterpt St or e
conmponent is t ed with Confi gurati QH'IP In§)o | ete and. .

Dependency- | n&SHHFETAC AP UTRURSLAIREHDN o Pt g€ F5 iR SPRPPSHIHREESE Y% t agged

w t h a Depend®amydengclompipltestagisat us. I n this step, user assistance is
required o conpletely describe the configurations and dependenci es of the
two detected 35 conponents. CVO 03/098450 PCT/ SG03/00112 31 Cctober 2006
24 5 Const r uct3ESnSHhGovetrerdreftn Ahdrespistrerssd] BESRK jomapnegtapiole construct ed
bﬁsed on the Q_ﬁﬁiﬁ&tﬁﬂarﬁﬂﬁﬁ?m&%ﬁ?cyﬁﬂﬂme%MEgﬁﬁaa]tt k?}mna@rﬁnﬂem?@egci Ies in

t he correspondi re-constr.uc copponent rofiles.. raft depl oynment
plan is furt hg?t%gsﬁaﬁowoenama‘ﬂg’ %/egalu}lt 55@6"%f’tﬁryac8g%aftdlléeﬁ%eSm\c/ﬁ &'ﬁ%’ﬁc@econputi ng
syst em depl oyifentat pld€loudsGPe shopuneritnark|d@ectdd, tHdgezre eamtrheheop®sidld t o

fine-t une lghed%xﬁ{eﬁcieg.ep#d?yémpkf me@dépgnd@r{cfe's,vﬁe Q:ltete&edf 'cmgurggﬂl @Xmant :
Alternatively, the re-constructed conponent profiles can be further
enhance by i nCETOHGFBIPPSS 18 POEwSIFe fapeBE it the cam{iguipiiqndes of He Avrdeovery st eps
400 to provi deordt iaa@r@uﬂe&agler abhponelepl O(ydraimugun pdé/aﬂnatéh'éd |t¥ét\¢ebﬁ th®r egoi ng g
manner, conputi service i.scqver t ho nd system faqr ecting an
di scovering d(caoﬁl{t]’g“i/rg‘ ncd(l)ersrpdl?j’tt imr'ﬁjm%l rs\a}%{s(gygge it "da?ﬁ)ryc%)oﬂ%fff ???6 02;}}&12 i's

descri bed acc8PHiagpinentandiates ediah® d¢penfendyhrelationshémt Inothe feeampdeddriessi ng one or
more of e [QLRAMANM AhRAPNARLAFER IHE SOOVSIHhADAL oREDCAHS, @d tools. It
wi ||l be apparent to one skilled in the art 1n view of this disclosure that

nuner ous chan @fetge’: Apshg Fomeat Gopigenent but none is found for the Cloudscape component.
Thus, the J2EE SDK component is tagged with a Dependency-Incomplete status.

Apache Tomcat Component Profile: The re-constructed Apache Tomcat component

25  profile specifies no mandatory dependencies.

Cloudscape Component Profile: The re-constructed Cloudscape component profile

specifies no mandatory dependencies.

30  Ambiguity and Incomplete Discovery Resolution

From the previous steps, the Petstore component is tagged with Configuration-
Incomplete and Dependency-Incomplete statuses, while the J2EE SDK component is
tagged with a Dependency-Incomplete status. In this step, user assistance is required
to completely describe the configurations and dependencies of the two detected

35 components.



20 and conbi nati ons can be made w thout departing fromthe scope and spirit
of the invention. PCT/S&003/000112 08 March 2004 31 October 2006 25 5
Clains: 1. A nethod for discovering depl oyed conputing services in a
conputing SYRBPEM*t he nethod conprising the steps of: ptoNI@P P2

di scovery pool, the discovery pool conprising at |east diectod& 20eponent
profile, each conponent profile being agsociated with a correspondi ng

depl oyabl e scoppRR&sbn ardtvali@@ss one of the conponent profile being
associated with correspondi ng depl gyed conponent of a conputing service;
det ecti ng theAp‘F%E%eﬁg’émfﬂa pg"dﬂb eo‘%%‘?f Beﬁé}‘?tthec%‘erc'é‘gﬁ?ﬂﬂ?f‘?‘?ﬁ af‘é) t he at

| east one conmpfipenionpraaf dépendercidshie thk saty@hying) estopstaned Tommxiént act i ng
information f h | 1 her 2. The

ot hod as i n EPact e RLAYEnGE FRER e AP hPaILAD b iRbAR 200
conpri ses t hevsh &p cofpulpgeybiery depipyment meded f 00phewitid Fforle Mserserohpdse  cont ai ned
in one or @ ORI HeQItaOdcp By RAMREHYS Arive hiQf fidaBdeploh&E. Y A R i@ 1,G OMPONent
profile repository in a. 20 conputing system 3. The nethod as in claiml1,
wherein the sP&FeEIpdi Wm&“ﬁgmh‘ffg&ﬁyfﬁ? (;”FB‘S'OF“ha’Zanbdr E¥RCTRE st ep of
creating at | disxberpseipscnpospen tthepdiebichestépor0d eppreddnin npratd dreast one
correspondi ngdéb%%@ﬂ?ﬁﬁ. depl oyed in a conputing system 25 4. The nethod as
inclaiml, wheréin e step of providing the discovery pool conprises the
step of providing at | east one self-constructing discovery proxy, the at

| east one 13el fr @eNBlepditl maghedi SHPMRE KerPEQXHscO AP hiebbd AndlysleRARE ONne

di scovery-scri{%t . Whid%s when gxrcut ed ‘E)erforms at | east. one of conponent
detection, at #FiHR FIFERLIPRIPIOH SREU I8 STNSEr TP iSBAPSPE °EBrbonent

profil e of théesdéedatredingepinepnbdimaonipienerhtionFor addressinpbieod mas of n cl ai m 1,
wherein the S‘h@l?or&foin g&&ﬁzgr{tz@gs Jf@&v%igﬁ?ﬂgtﬁodggnétgﬁs.ilgﬁﬂlnggp%eﬁtquonent

conprises the step of executlng a conponent detect
one skilled in the art in view of this disclosure that numerous changes, modifications

20  and combinations can be made without departing from the scope and spirit of the

invention.



5 discovery-script, the conponent detection discovery-script being able to
eéarch for. an attribute of the depl oyed conponent. AVENDED SHEETSG20PENALL
1 PCT/ S&003/000112 08 March 2004 31 Cctober 2006 26 5 6. The mé8Mudcha2904
In claim5, wherein the step of detecting the presence of the s, drplLOYRRs
onponent further conprising the step of tagging the detected deploye
onponent with one of an Identity-Anbi dtous status when the conponent
rofile asso&Bd therewith is associated with at |east two detected

epl oyed conponent and an ldentity-Inconplete status when infornmation
elating to the defected depl oyed 10 conponent differs frominformation
pecified in phe a‘% [fleé]g’gt %Bﬁiésc VeSO fRIY edp FBIIRIRG seEvisep 6B Fopdinntngt 0 t he

et ect ed depl systah, Bempthnécimprising théeepget hod as in claim 1, wherein the step
of detecting the epl ayed co nent . conpri ses the step of
declaring a succegggﬁﬁﬂ%gtﬁ%g%gﬁp%g @ﬁg%mfgwd%§r8?gﬂmwé2Edﬁ§h9mvhen

i nformati off i SOTRPECTE GRS Etrh compineiterdsile bdre @eplacy edthcompegeting s f ound,

t he i nformati depléyablt BEnpofdHnQNBRt ofdlo®fhk k@n&géﬁpfaﬂoﬁfe%gin %ss Saaluigne of a
BasePath a pakgggqgﬁofdtﬁe depl oyed_conponent; a contriguration file of the
depl oyed conponent B3HRIeYEPIPIEY of 4 ORUIRE SBYict he depl oyed corponent; a
Log filenane of t Ivetedplivyederce nfrodelycd camfumBit @bkesfdntiag &' Afiealine depl oyed

conponent; a GRRRAP&RE: NAEL fils | ..the depl oyed conponent; and a
Conmponent Vendor Ngﬁg Pilenangdggggﬁg&%éﬁ oyed conmponent. 25 8. The net hod

as in clai' 7, whe&KBCHngiplemeatienfron theldiployed camparet upsraeniva tiefeof he  depl oyed
conponent further conprising the step of tagging the detected depl oyed

conponent with an.ldentity-Anbiguous status when the conponent profile
associ ated tfer evlvjih f ﬁ"elalgé gss‘gcr}gi‘”g# e He sep ploretidiegibe distowery @eoldepl oyed

conponent . comprises the step of specifying at least one component profile contained in one or a
combination of a component profile library and a component profile repository in a

20 computing system.

3. The method as in claim 1, wherein the step of providing the discovery pool
comprises the step of creating at least one component profile for representing at least
one corresponding component deployed in a computing system.
25

4, The method as in claim 1, wherein the step of providing the discovery pool
comprises the step of providing at least one self-constructing discovery proxy, the at
least one self-constructing discovery proxy comprising at least one discovery-script
which when executed performs at least one of component detection, attribute

30  extraction and reconstruction of a component profile of the detected deployed

component.

5. The method as in claim 1, wherein the step of detecting the presence of the
deployed component comprises the step of executing a component detection

35  discovery-script, the component detection discovery-script being able to search for an

attribute of the deployed component.
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0 9. The nmethod as in claim®8, wherein the step of detecting the presence
f the deployed conponent further conprising the step of tagdﬁcﬂ'ésqz(@@3/ohog(l)(l)i
etected depl oyed conponent with an Identity-Inconplete status wi@Marc
{nformation relating to the detected depl oyed corrponetnt di ;fléiﬁdqb@n%(}%
iinformation specified in the at |east one 35 conponent profi _

or r espondi ngpto the detected depl oyed Zonponent. AMENDED SHEET irE11PU .
CT/ SG2003/000112 Thyansthed @p ipgiom %ﬂ_h@eltl@besrepmo&cﬁﬁgthspfe@anceﬂsf&hmet hod as in
laim7, wher eielﬂoﬁehQOﬁﬁ@&}t%ﬁﬂéﬁEﬁ%ikiﬁ@t& Q@p Q)'f“ta'a% H%: %e%éte&t@cﬁdeg%?% O?/ed q
onponent further ¢ [1si n? the step of taggi he det ect . epl oye
conponent witHoan" rgg‘ﬁ?‘i(lnf}-o AT Sptefabighops s@iugpdpn thefopmpraeit rplilel ating to
the detect ed agephtel/betewionp exneiteddiit hekst fivo ABkdidieichBfalBBidneH asPeci fied in

| east ' QI rof | .correspondi n o the detected depl oyed
E:grerpgtnente . Slog{ﬁflen‘ﬁrﬁgm;gl? ﬁ%d&a §§ ‘%Aﬁgé 3?“%%(’?”\/?/&%& ?Lﬁ‘e tdﬁt_é"t%dt g“yﬁbéﬁ?d_ extracting
i nf or mat i off CerpanFS @dfepsifeons infqamagion eperified: toi theyati ledsoomambingment elofitd Ng t o t he
confi gurati on campooing oaktdetestREdepbi@abh R 0f the detected depl oyed hod
conponent contained in a configuration file thereof. 15 12. The method as
in claiml1l, wherein the step of extracting information further conprising

the step of cdnpi |Thagnethoé aejatolag tieahean the gldp at 8aRiRWe FRRELAR ! N Or mati on

to provide a r onponpent file, the re-con_struct_ed conponent
pr 019 ile corrprd %;%gﬁgiéﬂgﬁ%n?gﬁrﬁngg of® %?po%reér%f lfuér_ég,a LT rdsiseton Pt Bisi ng
descri ptivie ofePiiyedfapropwt evhef infamatiohdn dsswoipateedprafit ef tieddsgiepldoy ed

nt. 13conffdRenfBIFAAE tBSinfolnaGbiin MekdmpdELBER bR LEPY Xt racting
icﬁrg(rjprgti on flj})_tﬂk?ern corrprti sinrcl)glthe steep of t ggllﬁncg ?rﬁséng&eeeésc?need depl oyed

. of . . . . ‘he
conponent witR a Configuration-Arbi guous status when upon conparing
com)i gur ati on i nf eBwefPetba pdmaot of thedefByachghnelepl oyed conponent with the

configuration inf qrc%gmaon%ﬁg&iﬂei d%;g;IO}ie(ri] component;
20 an ErrorLog filename of the deployed component;
a Log filename of the deployed component;
a Content filename of the deployed component;
a Component Name filename of the deployed component; and

a Component Vendor Name filename of the deployed component.

25
8. The method as in claim 7, wherein the step of detecting the presence of the
deployed component further comprising the step of tagging the detected deployed
component with an Identity-Ambiguous status when the component profile associated
therewith is associated with at least two detected deployed component.

30

9. The method as in claim 8, wherein the step of detecting the presence of the
deployed component further comprising the step of tagging the detected deployed
component with an Identity-Incomplete status when information relating to the
detected deployed component differs from the information specified in the at least one

35 component profile corresponding to the detected deployed component.
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he conponent profile of the detected depl oyed conponent, at |east one
Acomon .information is found in the configuration informati di¢18$G2008/000112
etected depl oyed conponent. 30 14. The nmethod as in claim 11, wd8isrch 2006
tep of extracting information further conprising the step of31tG@gperQodhe
etected depl oyed conponent with a Confi gur ation-1nconpl ete status when

he configuration i nformation specified®7mn the conponent profile of the
etected depl dfed Ersrpriirdres i daimct wheeindbe 85 of BetecTie thaptesamet efshd N cl ai m 11,

erein the stepowfi 6% Jaﬁtﬂlﬂﬁg ek lara r e step of
aggi ng the det g??eo? dIB ) r pgnlg%%ﬂe\?ﬁ) of tatg%e%thedg L ﬁ?@f\?{)ED $i - HEET

| PENAU PCT/ SGZO0R" 8801 ‘fg %%ﬂnm#?fﬁmzlefe@taw motb@rmazer@@elat@s t6 tharbi guous

tatus when adnandhdeplbyeddapmdeaﬁtyrslﬁeﬂnaﬂelnﬁ&%fah& PRERH i Batidds Lile conponent
E es not uniquely match with a

rofile of the det. 0
dependency_ rel at?oﬁrgh%ﬂlefcgﬁeﬁ mg cﬁﬁft%{‘}egl PedEprRpEt conponent. 16. The
met hod as tth claim 11, V\/nereln the step of extracting |nformat|on further

10 compri sing ithe nkepedds Lagobngh Uhendsh el o, enhayed SRR ent wth a
Dependency- Inco status when a mandat ory" depende relrath onshi p

speci fied in tHE" 5‘656 er‘?é’ﬁtex'fﬁc'b?gi"l‘fém@f'oqfﬁem@éqfé@:?ceﬁgld@phel}d@dn@etrrponent is
not found in threifideibecifatt ddaepl ayts)eC IIpORANEontakad hia cohfurifBh hRd as in
claim1, furthgrgonprising the step of constructing a deploynent plan of
t he depl oyed conputing services in a conputing system based on the
detected clérrponent and information extracted therefrom 18. The met hod as

in claim112, fiurth@e nﬁ@x@@ﬁd 1§'cﬂgﬂ tlh%héglf?@xeggep 8Pé}ﬁ£cnt€ in ongatlo rdepI oyment
plan of the de ed co i ng_services In % fle ased on the

i nformation i ﬁgnépd AL P O{“Hi@nﬂf e %ﬁ@?@%&ﬁ%@“mﬁm@mt ifproffidne. 19. A

system for di scovedd ng-coeplasiadmpeRipdfily i 86-VinsiBstel Bofpc R BIkINY SYyst em

in
the syst egﬁngogag. 308 plofiRy B oSG Shch ARGp Rty b Sectriptie ofamainge of T o 0

the associated detected deployed component.

13. The method as in claim 11, wherein the step of extracting information further
comprising the step of tagging the detected deployed component with a
Configuration-Ambiguous status when upon comparing the configuration information
25  of the detected deployed component with the configuration information specified in
the component profile of the detected deployed component, at least one uncommon

information is found in the configuration information of the detected deployed

component,

30 14, The method as in claim 11, wherein the step of extracting information further
comprising the step of tagging the detected deployed component with a
Configuration-Incomplete status when the configuration information specified in the

component profile of the detected deployed component is not found.

35 15, The method as in claim 11, wherein the step of extracting information further

comprising the step of tagging the detected deployed component with a Dependency-
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rofile, each conmponent profile being associated with a correspondin
épl'oyabl e conponent, at |east one of the conponent profile b&T§G2003/000112
ssociated with a depl oyed conponent; nmeans for detecting the prSéfideh 2104
.depl oyed conponent corresponding to, 30 the at |east one conpbRetiber 2006
rofile in the discovery pool; and nmeans for extracting information from
tthe depl oyed conponent upon detection 2hereof. 20. The systemas in claim
9, wherei n’ t embiguope g@us grhsn comawtatent depeiteidyerelagonsiBp speatficiddiecthani t hi n one

r a combi nat i @mp&fentdrarFrARCRtcctR! @&blobd cbi i Ny, profile
epository in a goen?t%e&ﬁ sxsgg%a, AREKDE%&%{IQ%{E%G@Q% ﬁéﬁ%ﬁv%}? o
CT/ SG2003/ 00G1PBIGEY ToiFeiship fyad 18 he deieqiedidaploypdomnpropdt s 21. The system as

iiln claim 19, wherein the at |east one conponent profile is a self-

onstructing digSCOyES Yoahl: khe sel f-constructing discovery proxy
onprising at |east oeﬁ}%d%%(}s{lc%?\l/%?i/-@grreinp kv i° F\"r\ﬂﬁg‘ﬁ e drtiser f or s at
lleast one &t compEHEHte stpef Beginphe deeted diplityed @xtppmet Wit Bepehde@gonst r uct i on

f a conponentIncrb_ﬁ@feiel Qatef \\11131_9 a Q%ﬂ%e@pgﬂmc9é{@ﬂtio@lm%E‘q{%ﬁfed i%‘ Othe22' The
g the

systemas in claim 19, ¥\/ne ein the neans for detectin presence of the
depl oyed corrpocﬂrgﬁ‘f“e‘g@ﬁ‘ﬁv‘i%f«ratge fetrstedrdepiyed eampeneatismpinfgund is divploleeet  det ect i on
di scover y- scr idgployetl benpesponent det ecti on di scovery-script being able to
search for an attribute of the depl oyed conponent. 15 23. The systemas in
claim 22, wherein the neans for detecting the presence of the deployed
conponent Fur tiier Ew8rpethasli ssginneams!, flothert enyprisige tHeestppetfemhedcttgpd oyed

component W { facgncal pialbe i aBibyk il RUOYResSh BEtSMIEN L BoePIPONCN!

profile asso%i at eq herewith |s associated wt WO det ect ed
depl oyed conpONeRt EgmPereainy Bipatioy Nageshpretoa: st at us when i nf or mati on
relating to the detected depl oyed

18. The method as in claim 12, further comprising the step of constructing a
20 deployment plan of the deployed computing services in a computing system based on

the information in contained in the re-constructed component profile.

19. A system for discovering deployed computing services in a computing system,
the system comprising:

25 a discovery pool, the discovery pool comprising at least one component
profile, each component profile being associated with a corresponding deployable
component, at least one of the component profile being associated with a deployed
component;

means for detecting the presence of a deployed component corresponding to
30 the at least one component profile in the discovery pool; and

means for extracting information from the deployed component upon

detection thereof,

20.  The system as in claim 19, wherein the at least one component profile is
35  provided within one or a combination of a component profile library and a component

profile repository in a computing system.
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onponent differs frominformation specified in the at | east one conponent
tofile corresponding to the detected depl oyed conponent. 24 PCHRG20EPIH2
s in claim19, wherein the neans for detecting the presence of t[8Mape 2004
epl oyed conponent conprises neans fqr declaring a successful stebesbéranosf
he depl oyed conponent when information in the conponent profile of the
epl oyed conponent is found, the infordation in the conponent profile
conpri si ng "at 4 easthegheem gfn clampl.sdprintheat jsast prvammpatnt pro§lederreiby ed

:_orrponent; 3Qomstradding idgtyvad | padkyf ik %elpéon&ﬁ@tir%%?éc%ﬁﬂpﬁm%%%h' an Errorlog
il ename of t %stdo%Ql oyed cgﬁgg ehnt' a Log il enare’ of” the e%)laoyed
P VR HeepeO PR IHENE of @ressBonent Nanme

conponent; a ConteRt FIFERg
fil ename of t HWetcdiopl oiyibde congstoTentd; reastsindBonaofCo paPRBAt Memeor agdame fil enane
of the depl oyeqg-GAHRABRAtompolst ] EVI DECa SHEET Ir EPJt U PCT/ SG2003/ 000112
08 March 2004 31 Cctober 2006 30 5 25. The systemas in claim?24, wherein
the means For detecti ng the presence of the deployed conponent further

conprising means fThe sfsagOis Hk14iNe9 dabemtiRdndRbANEMin GRIPRQDEN ey th an
| dent it y- Ambi guous . st at us when .t he conponent profile associate therewith

u : :
i s associ at ed W PRC SP PR COPRIeH S BEY [ HPOYRK 2 COMPYURENIetectiad 26. The
system as in disgdvey 2&ivt. Wiseompmentt deenivndisof @y-sciptteRmp kb1g ot sb@cHpbesence of the

depl oyed CO”DQ&%E&H&EE&‘%J&%ESJ&J ng nmeans for tagging the detected
depl oyed conmponent with an Identity-Inconplete status when information

relating t'8 the detected depl oyed conponent differs fromthe information

specified in the athekBaslas 8NGim 0DWROEEMe RERT ! BreGRAE HESROA Hdt © the
det ect ed depl gé/?d onponent.. 15 27. The systerrr1 ase i% c?’a?mgézcﬁ, wherein the

means for det ectr Ry TR BF QLR omBHsRg, meany de5) tageing tho Apentrdrierlpyadt her
conpri si ng mesampofiat witaggé nijart lentideAabipwds sle AYe@the component profile
associated therewith is associated with at least two detected deployed component and
20 an Identity-Incomplete status when information relating to the detected deployed

component differs from information specified in the at least one component profile

corresponding to the detected deployed component.

24.  The system as in claim 19, wherein the means for detecting the presence of the
25 deployed component comprises means for declaring a successful detection of the
deployed component when information in the component profile of the deployed
component is found, the information in the component profile comprising at least one
of:
a BasePath a pathname of the déployed component;
30 a configuration file of the deployed component;
an ErrorLog filename of the deployed component;
a Log filename of the deployed component;
a Content filename of the deployed component;
a Component Name filename of the deployed component; and

35 a Component Vendor Name filename of the deployed component.
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onponent Wi th: an Identity-1lnconplete status when information relating to
he” detected depl oyed conponent differs fromthe information %@%ﬁqog@o@lﬁz
he_at |east one 20 component profile corresponding to the det ectdMarch 2004
epl oyed conmponent. 28. The systemas in claim19, wherein the3ngagserf20b6
xtracting information conprises neans for extracting information relating
o the confjguration and contract speci®ications of the detected depl oyed
onponent cbnt%i nedpeisyistan somelpigAdavhesin the heans PBdetdqtmeglaf pres@@e offihe syst em as
n claim28, wegbRlombhettE@lite: tOhprRtl Ml R0 wbhhOMTBlo0s afither
onprising nmeans gn%gt ctgnpw @g t]?,e extracted configuration ana, contract
nformation to BPEVTIRRAN FEREGATPISHN ST HIFR S5 SAPPPIFYS Piofils assoigted

e- const r uct edh@gvibdrgemnietad with gfidaitewcdereped ddphgedaoppdnes) i ty of properties,
ach property being descriptive of an attribute of the associated detected
epl oyed conmpaonent. 30. The systemas in claim28, wherein the neans for

xt r act i ng'q nf38r mathedrstent arin Heim 28 omysreinghameapefandstebing theggegemgotthe det ect ed

epl oyed conpakgifed Whinponant 3fheC0sHrSHE %&L&%A&Qg%l&u%eé&@é Hiogklen upon
onparing the confiquratio |r.1f_?r mati on of the detected deployed conponent
[

ith the confiGUrBETol™ At SIREYTEAMREE Sty otep infompioERgitog tSi=E!  1PECI JAU
CT/ SG2003/ 00GitE@ed BBBoye carhpoB & diffe:3 TroeHeadforima?dQBecifRd in the 4tt@steRPONent
profile of the,dehecled n t .l east one unconmon

i nf or mation i sof%ndbi n e?ﬁ‘gésg%ﬁﬁg %ﬁ#g‘%ﬁ&qeﬁ@ﬁd&%woﬁl of the detected

depl oyed l:sorrponent. 31. The systemas in claim 28, wherein the neans for

extracting i nfor MefheQfktemldd if dkih D8 wHERIMN Rda RO TRAPS R prd: 8900 t he
det ect ed depl %X%j egon‘gé)nertlt ith a . Configuration-Ilnconplete status when
the configuratton t fT'ORREY i "SHeE pRBrFPegern PhiesRgothp dresitd ¢ploved e of the
det ect ed depl eyerbnetmptnenidentty-iredmpletei natus 3zhen TmSY6d eBtAg th MheCl ai M 28,
wherein the f i i ti.on .15 f h ri sing neans
for taggin rﬁggﬁegtﬁg?égtﬁg%r%ggggﬁgﬁ%gﬁéﬁ T PRPE! e%%‘g%enaggegégﬁq%nbi guous
status whef! a CPERPaY Brlledeprarridingtp trealktastidolaplbiep commoint.i ed

28. The system as in claim 19, wherein the means for extracting information
comprises means for extracting information relating to the configuration and contract

specifications of the detected deployed component contained in a configuration file
25  thereof.

29.  The system as in claim 28, wherein the means for extracting information
further comprising means for compiling the extracted configuration and contract
information to provide a re-constructed component profile, the re-constructed
30 component profile comprising a plurality of properties, each property being

descriptive of an attribute of the associated detected deployed component.

30.  The system as in claim 28, wherein the means for extracting information
further comprising means for tagging the detected deployed component with a
35 Configuration-Ambiguous status when upon comparing the configuration information

of the detected deployed component with the configuration information specified in
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Configuration-Incomplete status when the configuration information specified in the

component profile of the detected deployed component is not found.

32.  The system as in claim 28, wherein the means for extracting information
15 further comprising means for tagging the detected deployed component with a
Dependency-Ambiguous status when a mandatory dependency relationship specified
in the ‘component profile of the detected deployed component does not uniquely

match with a dependency relationship found in the detected deployed component.

20 33.  The system as in claim 28, wherein the means for extracting information
further comprising means for tagging the detected deployed component with a
Dependency-Incomplete status when a mandatory dependency relationship specified
in the component profile of the detected deployed component is not found in the
detected deployed component.

25
34. The system as in claim 19, further comprising means for constructing a
deployment plan of the deployed computing services in a computing system based on

the detected component and information extracted therefrom.

30 35.  The system as in claim 29, further comprising means for constructing a
deployment plan of the deployed computing services in a computing system based on

the information in contained in the re-constructed component profile.
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