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"Di scevery System and Met hod Therefor Field of the Invention This invention
relates to a conputing system depl oynment nmethod. In particular, it relates
to a conput MY ces di scovery systemand a net hod t FRESGOYIM Gy
detecting 10 and di scovering properties of depl oyed compubdidt@r s@svi ces in
an exi sting conputing system Backgro nd Conventional conputing systens,

for exanple enterpr cat ica ess multi-tier and
di stri but eg ar chi tetfs’ Pwﬂ%s‘ e'scé’?earﬁ)égt%"nae"déw%% a(%l?%ns in the past,

t hese enterprise applications prOV|de speci al i zed solutions catering to
different bupLia¢pae RRRRkHaWM t hi N organi zations or across geographically
di stant installations. The elaborate structure of these enterprise
appl i cations GHYBEenIpElaies toya Gormruting sysem deploymentyrithofo Je REBHerdht er pri se
back- end corrpmtatemg)a@&meagetmmtsc@érytshenmﬁempmbd;aexaroprdrdaécn@s to

mai ntai n_gpchy g, dlsEo% L%l(’g ﬁr&%ﬁgsréﬁdl{pl gconp%[:nt DCR JR% xétﬁgﬁﬁ%ﬁg rise

applications I's Cri crea ew app Fcat| ons provi di ng
avai | abi l ity ®©fteBusi ness services to users. 25 The aspects of the conputing
systens typically requiring managenent includes the deploynent and
configuration of conputing systemservices, systemfunctionality

di agnosi s, naP?Ff‘émHF;ﬁg the integrity of the conponent dependencies within a
conputing sysCeivntiand compithgrsyngnsarie bainplacinrgrief agdiogivts, ngpicalst em

corrponent l 090@% gsgmltlﬁliler a%’ﬁ:?ﬁ’nbﬂ&i a?c%ﬂpcuxtrés "Gniky §t£n%g1or.p ﬁLl?ca%p #&he 30 In the

course of nanag|ng e conputing systens, a situation requiring components
of an appl i cesst dasctentepaisagpplicdtidre prEdn SW%@”S@@&‘@%‘ cateriel fofdffesmt | ocat i ons

may arise. AbfRERadid ’lithin J}Eé/:\hzﬁt%'ﬁs)uf a8 &ss rgeagmlaeicmdﬁmavaisdam&% to the
systemthat t he Eterprlse tﬂ'g? ications.reside wthin. In both these
situations, t REelabprate siryqiiepf tgseeatemrips agplicatiogs BESHreV ot AR i gur ed
system | n nDster@asoss entetpeisebeqd-aay n@ndutif an application or its *166166*
11111111 |20| It 11111113220 101 I 111111axixoron ool

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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T- equi~res conplicated procedures that requires specialized training in the
application being installed as systemintegrity has to be preserved at all
times. A co %‘d Usystem typi cal | y undergoes several cdiffliS¢4%2on changes
and a few revisions of its associated conponents in thelcoubseoed its
life. Once an application is 10 deployed within a system and becones

operationak, |dmpbhdnls rwaq@srmpﬁc%& {%&d@r@m& @&nﬂes ss‘ateiaﬁz%@ 'E%HRE in tﬁahancenent S
and expansion in scale. Thus, keeping the dependencies and the integrity

of large scal %PPESFE?"Eng‘?é‘@BWé‘é S%?Bb’l“%ﬂﬁﬁﬂ?ﬁoﬁéprﬂiefvf‘%‘r‘té‘rluf““easppI ications are
provided by possibly different vendors Typi cal |y, nalntalnlng t he
RS T i T ST

t he dependenciegisiogssd ity ?Fﬁ@raleémmmﬂilsomthe F@@ﬁgpf esriém%mbe't mmatlmﬂputl ng

systenms arng PaQwydedimiPa fyftem aiBetdnet §RfaBbnal, B whiNGderk Ofufh@ torkgdrdnt UCt i onal
manual s. Further know edge of the requirenents and limtations of each

system appl i CBPTBE"Y CripemEHhHY FERpLon it scglep Spiidiseringht raendisist i ence and
tacit capabi lmdttye mfegrtty\eflagmclb S)fsfeﬁhﬁ Bycomad Problet@Sf Hdfferchiapplatibasi r abl e to

have a Comm.nare gl‘on-%\l\é)g OSS] lyrgeftfereng VCHQOI'S ng%lc E I nrga qalnll'ﬁ%sj ng(:clc)r]:)}yutm al l t hese

information in {ruct manner ency cul ations
can be aut onagyedms Q@dﬂommwysays\ﬂ@msm?ﬂde’rremplomg H?@doraldldnesses t he

f or egoi ng 1sSSUBRMPYr appali@HUG 80h b 3XBlich, ABdefehdésdi@ra8d fn-cSREegat i ng
conmputing system s%f\%em and resource conpanents based on their

functional i t y"dHEME™T YFRAES cﬁF‘B‘fﬂnﬁléﬁtef‘ﬁélfeeHS}“dedA% ASAITIGRAET Beteen
conponent s ar énh egmsmetrcﬁd maRual (Bﬁmﬂee&otvtadg‘eamhle rediteteste pAnigimys tracki ng.

The conputing te epl,oynent. nodel tructured | oyment 30
of the conput| trsle\é&s sq%m TTFPIIC tion or i slcclgnéqon%n?sl (?egend%nq on élﬁ_ﬁxgenencefa.n? gaglpf urt her

facilitate ngﬂlalttyeﬁh@#dnmwa@owputl ng systemand its associ ated conponents
onto a secgnd host system without conprom sing systemintegrity. However,
for existing infrastructures to benefit fromthe corrputln system 35

depl oyment met MEdore-tihis desirplle 9 hagrearcommon frame ek adreesey [SHIBIR AT conput i ng

servi ces 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
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

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
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infrastructure re-architecting, re-alignnent processes and optim zation.
Exi sting reverse engineering and software exploration nethods and tools are
fypically d6hH%+Epecific and largely relate to sof t warT&Ht%Rance and
engi neering, database 10 reverse engi neering and obj ect31@rctodat d6 desi gn
patterns, and recovery for recovering software-coding patterns at
source-|eval . m%ﬂﬁr o Uil iR ARd (L PGS i, G aﬁgnmexvepl%béses ahg web
applications architecture recovery and net wor k t opol ogy designing. These
net hods and t 88i™22H¥" not provi de i nformation on how each conponent as a 15
whol e (e.g. web-servers and applicati ons servers) inter-operates with each
other, its d%%endenm es an eooesssentl ﬁl i nformation

ur at
toaidin the %rts%er?émeerm%?nqs @"a eex lf’rafrllon "i‘eﬂ}‘)?%sfjr WO 48 a whol e, and
pl anni ng for dewm sxtetpfﬁwmmeg relate sgftmre mmntetﬂi@ce@lnearrgllryeridgedﬂebqss a need for

a conputing S?ervé/rkece%&néynﬁg%%b}éc@&ﬁ%&t&@eﬁ@ﬂpaﬁerﬂ?TaHPQcoan%]Ef&erf:c%l’/enﬂlg’r det ecting
and di scovering properties of dep ed conputing services Iin an existing

conput i ng sysfBEresatigpYems st A°‘k5%9rﬁ¥ﬁ‘t| Q&C%Wk}'l"&é@dﬁf"‘é’c@ﬁ?'ér"‘? “stem and a
met hod t her ef @kbsit@ind deb eplitafighsanditeclies€oma int GetPéR RRbILEERsigfingdepl oyed
conputing services in an existing conputing systemare disclosed. A
conmputing system depl oynent nodel introduces |ayers and clusters for
segregating cdhpetmethglssyd tek dogpsprevidanfirmadigioor bev exshponents ahased on

their funcgsi onabi e/, 6L se?&‘e'}svdnﬁ‘%ﬁphl@{tm{é dResf fer &Q%tes 3R U dhleL s et ween
conponents 30 are registered profiles to facilitate dependency t racki ng.

The conput i ng d&pyederss ﬂ‘ép‘l%%‘é"r‘\‘f’“ nidY 215 gsesiidel rigfprmation, éd @idet® ®Epl oyment of
t he conputi ngusdéstaRingOBE EhedexishiNG infiaysittemd as HOWAMES andi flardihgefst SEw Ng conput i ng

system the d%gllo%nﬁsnct)mg%ratn of the deployed conputing services is not

known. An enbodl AE" nvention based on the conputing system

depl oynment nodel allows the depl oyed conputing services 35 to be detected

and propery eg 485 hkde Al Aheld s QQBH&H@?E«%&E disPSre e MR GRd b OBy €xtract ed.
The extracted properties, such as_con urations and dependencies of the

\ VO 1) 3/ 09845 1})ereﬁ@w gmgpmi gliscovering propemes of deployed computing services in an

existing computing system.

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 model 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



31 Cctober 2006 4 5 conponents, are conpiled to provide a re-constructed
‘conpoenent profile according to a conponent profile framework provi ded by
t he conputln?vsysten1deploynent nodel . A depl oynent plan of the depl oyed
conputi ng s¥PLESY s constructed using the informati ofGIECPHEI2
re-constructed conmponent profile. 10 Therefore, in accordaygmenpdds a first
aspect of the invention, there is discljosed a nethod for discovering

depl oyed compu &Qnéea‘ié/do%ﬁed't@px@vﬁ@ﬁ@%ds@&te&é d&mnt bidfe aEE%xtdnlg% conprising
the steps of: providi di scovery p I scovery %@10 conpri sing at

| east one cofpSORRAEN ;ﬂ“tﬂ“‘? Iﬁéme“@’élﬁlﬂmc‘,‘tﬂ?iip%é‘ﬁt °°|5}P6‘F‘]gl ¥SHRi $HouRSbci at ed with
a correspondi mgdel. 13 &ﬁ]ﬁW&ﬂbﬁofWﬂﬂﬁﬂbom@hnd Ravsdks BRensBicted hgng onponent

profil e bei ng,, as §%%zlﬂ%¥l qhe it Consgucteg cgm ) cng cpnponent ; detecting the presence
of a deployed corrponen correspon ¥Re“at | east one conponent

profile in the discovery pool; and extractl ng information fromthe depl oyed

conponent 1ypoit,es&Gh 'a%rdtaltﬂ:%rvﬂmfa firs2pdeN o BHE HVERRE ErM Tgidi3@cPNd aspect of
the invention, there is disclosed a systemfor, discovering depl oyed

conputing ser U‘F‘E‘é’sf"f H‘S?V&rﬂﬁp‘{?ﬂ’}‘@ °§9‘§‘t“@$nsert"ﬁ"é ‘§y‘s‘toé‘r?1‘““§oﬁ¥ﬁ?ri‘ g: a

di scovery pOOh;:th&dl‘bemﬁmﬁfgﬂhe&Ee)és qsrool corrprl sing at I east one corrponent 25
pr Ofl l e’ eaCh Corrpl%r\) m {)%QCOVC S\(’)eCI a com sm atcfg S 0 Pondl ng

depl oyabl e corrpoﬁ ga Peas né of o oneﬁ? &rof iTe ‘bei ng

associ ated wi pranedéptbﬁlyeﬂch carnonmt profile rbetaz1955f>w€dd@ltﬂeetcvrrﬂgpom¢m presence of

a depl OyeqSCOH&BQ&Q&'THco%%r{eﬁ?tsﬂqafs'lloﬂgofttﬁe copheAlprdidding Q0B cisWRNENt profile
in the discovery pool; and 30 neans for extracting information fromthe

depl oyed conpd® Pi‘fdcﬂBB‘?Pe“‘det ection thereof. Brief Descriptions of The
Dr awi ng Enbodi nentdaedifig thb@rel;d’ﬂb’eed‘ftalde;noﬁ& eond:e&mr tdoeghottidigad mafat ledst Wi t h
reference to tnhe%oméo%ent proh% n {ﬂgdlscovery pogl’ an dn whi ch: CVO 03/ 098450
PCT/ SG03/ 00112
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:



31 Cctober 2006 5 5 FIG | shows a bl ock diagramrepresenting a conputing
system depl oynent nodel; FIG 2 shows a block diagramof a |ayer of the
conmputing s sten1dep|oynent nodel of FIG | with a plurali of conponents
cont ai ned t W&Y%8P#H*¥ei ng grouped in clusters; 10 FIG 3 @\ﬁé Bl ock

di agram of a conponent profile of each conponent of FIG’ %Ob‘FIZ@G 4 shows a
process flowhart of discovery steps agcording to an enbodi ment of the

i nvention; sFI G 5Ffd‘1QV§o»asna ONERT Al gRi Q&res@ntwgra‘%b;ﬂﬁhuﬁ@vysfeﬁxﬂ%&mméaf t he

di scovery ste 15 FIG 4; and FIG hown an exanpl e of a pseudo-code
conponent det&@#’on di scovery- script used in the discovery steps of FIG

4. Detail ed Descr iFfii.i2chow3@ biock diagrarh bfglage sfthCesipding spwer deplsyrsdnem and a

met hod t her ef ahod 0 et 4k bMrftthr ShAGENCLLAYPHIRRELE BoBfea 4EP! OV
conputing services in an existing conputing syst enlare ro

herei nafter. WA¢sonputing services dlscovery met hod and system

(hereinaf tigr ref ef(@d shéwsASblodkMagradtor iR YroB)dr @5bh kodfdmeft dF Ng to an
enbodi nent of §€§ invention is described with reference to FIG. 1 to 6.
The dlscovery temis preferably based on a conputing system depl oynent
nodel 100 as showhliG.n4 Bhdss 4. prdEbas ot bh dis®ysy esmpdepdoodnpent amodel 100 is
for planning gﬁgd&gﬁlkéh 30 depl oyment of a conputing system (not
shown) onto a conputer - ased host system 102, which typically conprises
mul tiple geogr aphuFbcaISISSyomuagsm%ofw@wémmwn@he gierepaiY bieRg °Sy st em

conpri ses ®ul FicPh-engonponents 202 (as shomn in FIG 2) residing within the
host system 102. ﬁﬂgse conponents 202 a generally cl assj.fied as service
conponents, syst em &SRR SAHNE OF & BEHHEaI S BYKRHEL PRI HCHEY - shown i n
FIG 1). 35 Thesesgionpoicnygy 2GR oflfI6. ©r gani zed i nto separate |ayers 104

Wi thin the host system 102. The |ayers 104 typically include a service

| ayer, systemlayer and resource |ayer, WO 03/098450 PCT/ SC03/00112
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,



31 Cctober 2006 6 5 which respectively contain service, system and
‘resour ce conponents. Each |ayer 104 has an associated | ayer map 106. The

| ayer map 106 of each layer 104 indicates the physical |ocalit a
cormponent 282 Wi't*n the host system 102 and the associ &40 ﬁmmﬁ%zanother
conponent 202 therewith. 10 The service conponents are fOro¢8v3¥Fng one or
mul tipl e application-specific, vendorgspecific or domain-specific

services, whi ghici RGNy Bdnav G, s§§énvane¢essﬁ&e%ﬂgonemprﬁaema&rwch as
web- contents and user gqcount gt stenlcoggoq84

convent i onal | {PSRABWIF4E ‘e ! rai}lbeolﬁ’@h{"é K@t &R v gy i”‘g'cﬁfsot{}“l di ng
conputi ng syspgsidd sdily sfasoupoes 2anditkie heihee System 102 et the ensparent s 202

wi thin the ho 1 2% es of such system conponents are DNS
servers, FTP§%3§%%%§H%§%§%EH1ﬁﬂ@%arles W ndows registries and key

repositories. The resource conponents represent one of a physical hardware

that is agsoci@t eedmw mpm?egtsaar@%rpmmﬁg BnQ:dGr ﬁmnalevapbmddadn sg&mcce
representing th Hyﬁj har dwar e. Q@ 9 ? fsented by
the resource &8%%5 e T§'F%¥WUW€” é?ﬁ%?% 5?8@“ %%?Hmnﬁﬁ§ﬂ§*d Buters
firewal | s andcamen®sugh modtiicegentskinéueonipomelnts 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 Thetsgens gampopsats@gsrgobysatmmallydmevypsoapedompanents ardvirecier ¢l usters

based on tipe %m.h@wn&pﬁn@fsyﬁaﬁ msgcesesd@rc@s\/arﬂ@@lwbéé 8 3GBr ®BHYicRE 260MPONENt .
SSmlarly, in the s sten1co onent s ﬁ%%;ouped into

System o ust &HET BESE SR, P St UL RSy SPb D IREH - Exanpl es
of system 30 EThistvenssystanclituaes, dYindvpe regisiriegpns keytrenosi(0S) cl uster, 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
resource conpoifepurcFympPeentfiPEsent ge of qphyyiesbavaes thatjsessociptrbyvth can be a

net wor K 1oyt ef c&hpdBlgiode & o VifRYVadvlce edpleSehily tRshydical Bir@wAgEEGPRE er. 35 WO
03/ 098450 PCT/ SGO /00112 dlby t ober 2006

ware represente e 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 system 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



5 Each cluster 204 has an associated cluster profile (not shown). The
‘cluster profile contains a description of an associated cluster and a
function descriptor describing the function of the conponents 202
cont ai ned t H&B¥45Conponent Profile 10 Each conponent X§I/SE&H00H?2
correspondi ng conponent profile 300 as shown in FIG 3. 31Thbe@afonent
profile 300 contains managenment informgtion, which is used for planning

t he depl oy@ﬂentacgfclustaezoaq,amngwclaz@&ust;%fﬁ@(mpm&m) P kil 33le conprises a
description 302 of the associated nponent 202, at .| east one association

requi r ement 36&“”%?dV@Hﬁ?"ﬂH@a§§§5@F5¥?Bﬁd?&EFPPS?FﬁW“§6%“‘%Hﬂeat | east one
contract 15 speaiof bfihd dodipordS202a0nthisdd tizteimccess control s 310, an ownership
i ndi cator 312, a conponent history 314, a list of cost specifications 316
and a conflguratlon SPeC|fication 318. The associ ation requirement 304

i ndi cat es whi geémpepent Bwfieonponents 202 in the host 20 system 102 are

required fior BRHQGhRhnB0IMal bc&ﬁﬁom@n@m EntQ%‘f'l&@O@lﬁ‘sSs%\Mbi%(h@% the
conmponent profile 300. Fo EHF int % (§rV|ce onponent, the
conponent  pr of 14 &TBER" B“’é]"@é I "Sp‘P‘H‘FW“’@"t U‘éa“‘“l h“éh s 3&54alr on
requirenent 3fldnningndie ciaplesneay st @M @onPeRER2S Tog wbmpderf orofds SOTi ating wi th
Lhe service compaenlicechgknohAeseLIBeMRnbiiey S6L Wl iG8 ALALS0, 25 The

association restriction I ndi cat es e corrponent SD%OZ in the
host  system Ragremprit304rat 1925 e ATediaten yistipioartdo.rad et lseeanpeomichi t ed from

accessi ng 15 hegpe6RREH 80, abﬁgtrw BRSCENRAS 3Dy, dnh&wieRRPaREiorefil e 300. The
association restriction 3ﬁ§ ] rther provides i { %Ptlon on Eotentlal and
t

known conf | i cf€PORNRE isitfo i %0cBh SRefECAgHY 8] °B0B ™AL conflicts
to be properl ypetifindgerdgor al |l eviated during the deploynent of the
conputing system The contract specification 308 states the information to
be provided b correspondi ng conponent 202 for accessing the conponent
202 descri bed s&omtwnasquefembgﬁ@nﬂdlf#r%mhwéomeconmn@pquo?@agp 69t of t he

contract specikiemabd @;a rb(?nréd tou&Edcab@gdwmthggorﬁpoheﬁpsmgea@scribemysﬁ]er pr ot ocol
(HTTP) server not sh ol | m§ Th]1 stanmD 03/098450
PCT/ SC03/ 00119 ﬂ_enbgrt exgmpie, 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



5 conmponent of the HITTP server, for exanple an Apache HITP server, requires
a valid alias and a root directory location to be specified for access
thereto. The valid alias and root directory |ocation requirenents are
Stated in t M® BEMI0act specification 308 of the systemBdSEPY®Idescri bing
t he system conponent of the Apache HTTP server. Ther ef @r &ctobergenevi ce
conponent of an Enterprise server, forgexanple, requiring access 10 to the

system COH@OH&%O&% c;fh% M%Q’@er %Tgaﬁﬁg% fa&%%ﬁ? sQ@erﬂEcﬁ%s@erth th

information required by the contract specification hereof. The service
conponent  of ‘Elﬁéa'Erf‘tré?t;ﬁiﬂrF"é‘éY logytigp fo ‘{Crfé??’f}ﬁﬁ&haﬁfé%? therrgo- AN CRY TP ser ver
with the reqwdrr@ﬁldw@{otﬂoa.lnbrﬂsquaadenrsae&sm@hdrue@& &nMack REtida66h 108 of he system
conponent of rver for access of t he thereby in
accor dance totthf ﬁéswgogr(gplc ?Canmg 5 S?%%"uf?”@’%eﬂ‘[% 0478 Pﬁg“g‘saer Vice profile
descri bi ng t h&hesdorwiacevicormpormentof 2 hmerpiiss seref, farcs@epde, canitingdcees810 speci fi es

the ability of, @ Q%Egﬂp@&%n%pgf GRMUALRCGTTH ser@P RANRN b hUSHAN witD4
preferably fromthe sanme | ayer 104, to access the conponent 202 being

descri bed by PREMGRPEHERE bpjr BF i BT GPesHiEplin 888 veFed  Fhe sg¥itess control s
20 310 are cognpbidnOstahd Bntdprdy bahe thby ploliges endatis W TPtdeecampanent s 202 in

the host  sysLemedQaid 0Bl A SR0RLA1AN, ) LONRGRAN 34202 SHEP!  ed by one

anot her vendoﬁpaCFQJHTTfésener itch@caecfesssamgmmm B agbBlamrame e asgeddipred f or

mar ket i ng, ISpOleg&lf'eﬁl@Ats 303 GEHE get'\Xce(BFoﬁ'fépi%{cﬁﬂlhé)ﬂééerwd‘e%mﬂéﬂ 25 The owner shi p
history 312 indicates one or nmul'tiple owners of the conponent 202

descri bed by the conponent profile 300 and the relative priority that each
owner has OVe&ke ltshefaﬁ@ﬁﬂl@ﬂlﬁiﬁﬂﬁ@ﬂecﬁ%ﬂdatﬁlﬂybhﬁco&@ﬁlfehgm&abriuﬁﬁbdﬁtf t he

depl oyment. The th%)rt clus(cr %O%h?rifgrgb kol e Same lay:ngM 2 qpc'as%@he c%ﬁngo ent%OZ'S ystem

i ncl udi ng themﬁ clus I hcl service, system
and resource b,dlrwscteequbed anttle epr@onqnbpreﬁt 30@andi vipetvhrsa. hBytaccesy@mm 102. The

conponent i SEQY ¥ %%&6:@9%&&@& ty4hd %Eor@%@@é%po&qgfzbgld{@& h@p the
conponent described by the conponent profil de oned upon. The

conponent hi stXE§ 10350 avpid ?Sﬁﬂctaﬁ‘é‘rOfrcéf“P‘éE’E% 2%%*?&!56@%@@%9*% St her
conponent s 20&Zcéssing brebeing 8dcessaadly eompbéhts@02 bupelicd bprperentendofhBurdemponent

gIJ_StQ(:){ )C/)bggﬁr I 818 aycests Q(?JHOH%?djcaL 8L ut[h?&itfgxrr{)Mtlﬁéqgolml Qg’(!up%%%%]?erapg;\y SA3/ 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



9 5 archiving deployed conputing systens. This enables any corruption to
“the eonputing systemor the conponents therein to be rectified by enabling
redepl oyment or restoration of the conputing systemto its nost recent
pre-corrupt ¥® 8¥Y. The |ist of cost specifications 31FLFEVWIRs the
correspondi ng cost of using of the 10 conponent 202 bePhgctdess@P®hed by t he
conponent profile 300. The cost of usigg a conponent includes virtual

nenory usage LfiNinEdeplRld@omptiad) M A CHE S 8ab TE MR ¥mBPhion BMMcomPA¥SI Cal storage
usage (for exanple a hard di sk drijve) sical stor agrﬂeﬁnbexpany on

. ,_ the ph J
requirements WER ¥ebHeTPEE i mafidbe Kevfied l%’é LI FFI°R'S &
requi r ement s. redibreticn@$ the s@m@iifig spadm oris m3st Gecalt prewsmerd adiei ni strat or of a
conmputing 15 systemto decide upon the viability of installing a conponent

or a cluster of conponents while considering the current and future inpact
on system r es&hfrlise of ¢osloppyiartions 31¢ freifigs tecorppesnending cestiof gtied ofcte The
conponent gON{dnfpufedt 202MbenP Ak Ailed BY tHeRormpbRen® E@ﬁiefsb@.smohiorehﬁngcpnf i guration
20 parameters for deploying the conponent. ch parameter is specified as a
cey-val ue  pafdPOUREREI: PR REPOD ArEF GoF SoPRE: FRICTEEES WA O such as
"appl i cati on- RAN® "phaid] stbrhge usade (for pefmple 8 thd &g dsipecthé plysivalsuageor r espondi ng
to the paramebetMakolhehll §ucasfe & MneBEFId HaRPLiFatige, name,  such

as "oracle". ot xanple of a Key-palr is “"servef-port = 80". O her
par anet er s i neRtgaertunThg epst spediretinas P bnallowb ar phignistertds @va 28miEeh conponent

202 is deplsoyaps @ndtcial tugbliey i BB iREing NalondbiaCbr bhuskelRf ti Me

behavi or of the con‘go‘%}gnt 2%?.. Tq‘e run-ti i nformation includes

instal | ati on FAPAYT FvioPRicpy the Ut ARfuPEES BRPAC P BT

appl i cat i on- spediefis € hakomgponat isamtafiddl es and | ogs, and the |i ke conponent
configuration details. The run-tinme information is one of
application-specific, domain-specific and vendor-specific and ensures
subst anti al 3@heaewnonty cpRfigaiabgin pasgjfigation 8 He srreiffoymtinte enfigursiotomput i ng
system or JohepdramdrZ@t dPRyR the kbiipoRMPRECH PlarSyes isapRch R haskdylakialr €. _

D scovery St er U&}nﬁ t he framework of the conﬁ)on‘ent. $r0f| | @ 300 descri bed
in the foregoPy™AF e he3dsy rediraiodhcRamseEraEe % Ro I NG ™¥%t Vi'tes depl oyed
in an exi sti ngeconpufeisngassystieniganmespadoig schymradtchyanpenfidyaseng di scovery

steps 400 as &qulﬁlc Qp;mcgion%amg,:\éghoa‘?'/“g'gﬁé'.SoAngrl §§Qﬁ% ngr:ltgy-paﬁjis Cct ober 2006
“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.



10 5 The operational principle behind the discovery steps 400 is based on
“the fact that nost, if not all, conponent profiles of deployed conponents
in the existing conputing system have a default or recomended

confi gurati 3 3€¢ither, depl oyment of these conponents RERESRYE to

devi ate too nmuch fromthe recommended configuration and 31&stabai ¥0par anet er s
used in the recommended configuration gje also used or 10 custom zed in the

act ual deplsoy RNt peraliMENSiplel Behih® thd Miiskdoely Ysteh @00 9By BNERa WRP! i es  al |
t he depl oyed corrponenﬁs. information in e conponent profiles

) As such, “th
suppl i ed by oR&SWEWRGYPr STRPTAPPYesHf ferlyed oppperthindterEI SO Phe conponent
profiles supplicrthalrys dafnttlve recardiesladd. codfipurhhién. diusbd\Meplyysdneished®0 seek to

detect the Pr&355%Qlhdt e SERLAXEL ARTANANLS ANk UhagaugD e broperties

(i.e. configuration an ependenci es I nformation) tected
conponent s anekrieis- paraeetiry asadhias ghe dieepgraneeded eepnfigirayon (e fabansedorok of t he

conmponent 1pr ofisloi3@M theiciudidtib}ehehN B0 S ORBS It isnlileANh M bnedvekRbtphlce depl oynment
plan using the conputi n? syst em depl oynent nodel 100 descri hed in the

I
foregoi ng. 20%°THE YBEYH: FEWONNSt ne® dBcBPEPYoR R I RIPOTR! PIfliSt rated with
reference to Fkipfdiedby owhiabor tglimalysditiets 6ve inforewionfin éhe Wanponerg pefies r onment 500

for the disco e 4004, The working environnent 500 conprises a pool
of conponent %UEE%F?%:S&%@&,6 (\j/%'i ch are typically supplied by different

vendors, a pool of re-constructed conmponent profiles 25 505, a depl oynent

plan 510 and @K &xbwly s GONTREK th B8ecS 18 hbREM&LT the HBR0RBLARIhE s  the
di scovery steps 400 is to .diacove and extract, infor

gﬂti.or’s to
re- const ruct edPKE PePrRFHE: Gc tRHe D SPE HEPepientss) ‘BO™&H8Y UnPeh are in the
framewor k of doapdremponpntohnd e-orgdfige thesai discaletigs, intbhke Gamdwerit ofothe t he

re-construct e@'chn?p%HJP\PPx%HFe Rt Ai(ﬂ§gn§1g§%rif§ucﬂ% OM%{‘{&gle &F‘lggnesggp@idelo' oyment

pl an 510, which ‘conpfises conponeht and dependencl e 4 |inking
t he conponent gsiglle compting sytsmfigelojasaiiprdel TR desaivpbin dstfere®Te. t ypical |y
conprise s@rvice, systemand resource conponents, while the dependencies

514 are stipylated.in _the conponen rofiles correspondin o _each
conponent 512%91‘??8’3“%’&{{}&4{5“5?8 s 4&%{26@%‘?{‘?% éﬁer%gﬁ}géng Wb‘rdbfi les 505 is
enbedded in t Fevdepboyed ofzonpionetsonmettH0h far e dxdvstyistegs ¢8It i ng syst em
515 as sti pul @Bmg'enviIoHﬂerﬁ%wemgesigmteg &Laghsorémprémpﬁoh eghiliya di f ferent

vendors. The depl oyed conponents nee detected and the_ properties
therein need PB'°HY YPRiEHHY:AEretsvandars oot of reRontgted 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
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"502. - Once. di scovered, the configurations and dependenci es i nPGF/8&2003r000f12
the detected conponents are extracted 504 to re-construct the re-08March2004
constructed conponent profiles 505. Using the re-constructed camguisb@ntoos
profiles 505, the deploynent plan 510 of the deployed. conputer services
is created 506. Thereafter, the constidlcted depl oynent plan 510 can be
fine-tuned? v&FGoHHY guocess0508xt Onttedisopierdd, ewcadbpiraipne atds depadicngdepl oyed 508

to provide anidirkRvMest #Ne:Ras Yomp ReBRRIS LRI itd‘ge-&}{s%tu&’% Jhe discovery
steps 400 conprise gﬁgﬁem ication of discovery pool step 4 t‘2,- a detection

f

and extracti o "S{&l5 Pongi P gfi-t {sing dheirpreisipicist somposemswertiesr esol ut i on
15 step 406 afi, thediepbpydame plan pl@br ao Asiisyee thapuaaneviéal & dabi®Bost ep 408 as
shown in FIG peci f yi i scover ool, . The specification of discovery
pool step 4ozq]e§eage§h?%r %\%(prj \?\ﬁe?hd%lglf’fé?:eflhgrﬁgglgrca“ﬁ ﬁ’éfétﬁrteg’f yi¥Yh pool of
conponent Pr ofxtended vigmey derlesmienty andiredeploysd 60%ib ebvide pi imypexted mdrpoNnent s.
Typi cally, thesengerepanandsypeafiles are provided by the vendors of the
depl oyed conmponents and contain default and/or reconmended depl oynent
paranmeters. The step 402 preferably involves perform ng one or nore of the
fol | owi ng t asKe: dighvera ptejBed00Comptise O epeCificali®x 6f BTN QB! d@erpf)cfdz,l gs froma
conmponent pr ofd i in.t conput.i ng, system .(b) Sel ecting one or
nor e corrponen%ét%?(glf%ntig{tﬁfg%’rﬂ ef% Pé@e]@ T (a)n%% élﬁd lé%or%’ge ee?i%mzeé’bre PPl es are.
i dent i fi ed?f ofePi4q€ pifdi dspjoymeanbplantrenstiiationsndrvylidetianl step ¢69 asGhaatin RIG. new
conponent profiles and discovery proxies for use in discovering the
profiles of the deployed conponents, if conponent profiles of the depl oyed
conponents are not readily avail able. 35 AMENDED SHEET

Specitying Discovery Pool

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.

(c) 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 SHzET
IPEA/AL




CVO 03/ 098450 PCT/ SG03/00112 31 Cctober 2006 12 5 (d) Sel ecting one or
“nor e. conponent profiles fromany formof conponent profile repositories,
for exanple, web-site repositories. Each di scovery proxy specifies ei t her
di scovery- sé‘ﬂ‘ﬁ’é’?*?"or sel f-constructing (or self- di scof& 3Ry Re profile
of a correspondi ng depl oyed conponent or a link to anot RéPctohe 208fponent
profile fromwhich the properties thergin can be inherited when re

constructiRg the piefeiclihgVhe bNRork RbhRANP PiRY rble RhP ¥R of Rent. The
information discovered ﬁ t he di scovery-scripts associated with the

di scovery proxy is &M FeEOTED [ FHPlEe %‘Sﬁﬁrﬁ%’ﬁ‘ﬁ'ﬁi profile, wherein the
managenent informati on of the depl oyed corrponent is arranged according to
thefraneworko ponen l e 300, ve ripts are
bl at f or m depere i SrSarRE permeP s sebeydnronk bl SLRRBEL T Bt &6
during the detliewtiron thhprofig of aeqmemqnchrtgeﬁsplm@dcwoej@wrﬁbéfdo heothei naft er.

Exi sting s@f t WalBnenPpRARCHENIHAaRd PApdRe NG esh dGeti&s SRUN k- code- | evel
and binary-level analysis can be incorporated into the djscovery scripts,

dependi ng on f‘H‘é““EW’gg‘P%‘H&m&Pf ihf/c‘if‘i“péﬂ"?ge{’ﬁ"f’ﬁﬁ CHRRPRFEy &T¢ BTN st andi ng of
t he depl oyed dicwpodsiciit tse diseed@etripm dssobidtedivatil thd dgovery gbgciovetbilag t he

i nformation R | di scovery
hints to enhagl- $ovwh§%§¥$m¥nt %ﬁlean%rcgﬁ% r%@?&gﬁag&%@é@% Oﬁqu%ﬁl&gcgonponent
profiles can Buppedntiorededgecordingto hefapsvarimi g cemrineneprlgAtht but  al so for
t he di scovgry thereof. That |s the conponent profiles can be used as a
means 25 for ecifyi structl to drive and i de t

det ecti on and%g&‘ﬁsrcﬁvc?fy P‘SB‘ E’)’(‘&"ﬁ’bi’r g 8P PABCHCY SERLY ?YH@'E:H pts

i ncl ude: Corrp@memetcutawmglmndemhcmmebymamn|spb 404 wsédcribed ha@tagtet | Ng t he
presence of t e fi.gur t{on

di scovery-scr ?%Stmg &}h&%‘?]ﬂ 8‘%955%5%2%1’%%&“&9 erfJ Ju%r gf‘lts%u‘r?]& Q||§2rfletf lgfeﬁék ?on of the
depl oyed conpémrmevwwseféerebq ipe9FPofatsd r"éqﬁw dl@@mw greipts.Eepanding Prothe

di scovery-gcr Fﬁﬁulm}u&eﬁimfaafon axd ﬁe&&tdfﬂﬁd&%@lﬂg%ﬂ%aﬁp@ﬂd co&éon@ﬂﬂt ract
information of the QSPH ed conpone LEI(POI’I detl_l?cc}l on thereof; WO 03/098-150
PCT/ SCO3/ 00112&:eded and diffic es in discovering the in

serve as additional discovery hints to enhance the detection and extraction process.

rmation 1IScovery-scrpts can also

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;,



31 Cctober 2006 13 5 Self-construct discovery-script - used in
‘selflconstructing di scovery proxies and when executed perforns conponent
detection, erty extraction and conpletely re-constructs the conponent
profile of ? BYET%yed component in accordance with t HETSCAHENGr k of the
conmponent profile 300; and 10 Service discovery-script -31u3sabef 2006

di scovering conplete services that may;pe conposed of nultiple deployed

conponent s thus, spetsQfal mgcoc@a} Sk €use HTRANER A e@eee&y%min order to
enhance the detectlon of nt dependencies and conflicts, 15

conponent s t hat aP@’gb%b???%ﬂlF OTfR GOHROSHE i98fESTigh PPN PREIRE 2thd

associ ation rest rcmﬁmetayqumo@qnefti theSoanoncﬁa;ﬁ‘rhﬁlSBBBd depragledammpmaﬁm profile may
e automatlcally akElideth LRNenLIG Slusconeny, paflk dluever . the
dependenci es and nman dfory contrac specitTrcations o the conponents
automatically included into the dlscovery pool are preferably validated in
this step 402 accgrdichdisdofer-BeipLOREd RELiscORERE EdnfpRid LRicB0Batdny 8O defined in
t he conponent profile of each depl oyed conponent. Therefore,  conponents

that neet the assGeTRESoA! P@&@Frgﬁ%ﬁﬁjBﬂ?wﬂﬁmhdwmﬂﬁ orig BYIRE act
specification are coepontrngikdsdeids.i nt o t he di scovery 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 oyed
conponent s cofr eslpordicpgndeothe hastegtnac pff pasebonanb iprsnéeneicsppst icordlcts, n t he

di scovery 1300konddfknBXhh@Gk HEORAT Il @8 dLRRLAI QUhikRRR ardiefaﬁ&tldugrg t_he

depl oyed conponents. The step 404 conprises three sub-steps: (i

)
det ecti ng the“ﬁ?@?@dﬁﬁwﬁ?s8%5%8?@?”@8ﬁﬁ6ﬁ@ﬁ?§“““?"Pyl@%PFHEP?Hb det ect ed
conponent confnclydadaitd on dis@nety pdol.i Hywesl@f tbe dﬁpmda@edafdefcahmbrysmﬁpanent
dependenci es. 1.0 H-ERRE) to a speC|f|ed
conponent proﬂ%Pféhgm(#gg%gﬁémdh%%g%gﬁgﬁg ‘?é&gg%(ﬁggQﬁggggs
detected if opeferplyyvabkidatehiim s san 462 aﬁch@mgf%memtﬁgt pesiifepaticaddOp ay arret ers are

detected i th&ntd lig- cﬁa@slﬁg&e@y&&fameéaurdeﬁ&yeé SmPorfeO OEQRR450
PCT/ SC03/ 00112 31 Oct ober 2006

components that meet the assocmuon 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;
(11) extracling detected component configuration; and

(i)  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



5 as network ports), systemregistries or other operating system dependent
information source. Base Directory Detection. A BasePath pat hnane
attribute in the configuration property, which specifies the default base
pat hname | o®&Pé#4f%r the depl oyed 10 component, mat chdETSGPI8P1Er
partially agai nst pathnames that exist in the actual fi BeOstysiewms For
partial matching, only the |ast el enmeniyof the pathname is matched. The
mat chi Ng prKOCESR ok PRALY; é‘y@éﬁ @%ﬂ&g bi offeer @gtgutgtgygtmépemeﬁpﬁfo%am any | eadi ng
or ending non-al phabetical and white-space characters. 15 Configuration
File Detectioff* ™A filenanme specified by a ConfigFile attribute in the
configuration property matches fully or partially with one or nore
filenames that, e the det ect e director irectories

t her eof . Erro¥3a Xﬁ“ef:mﬁy Bttt i % g\qlf ?tﬁnr?glﬁeauggme "’?t ed OBygueraa(r%:'O'Error Log
attribute in pltqeertyQ@h'eanpchﬁg? éltel dﬁﬂanrlvpﬁepztﬂylamtl@dﬁw fon|they deploypdartial |y with

one or noreg fl:clnﬁ;@ﬁema%a{cmﬁtful@)gr§$ma“ R Jlxt}?pa@lﬁlurﬁé%tﬂ%@ebﬁ%@tb@'a&%h@f y or
sub-directories thereof ectio A filenane specified by a Log

attribute in fﬂ%‘émcg?ffﬁaﬁlﬁlr%*’tt‘%ﬁﬁ °“B’rt5"p'é§‘f3‘?mﬂ‘é?fc‘hee'§‘hr“ﬂ?? § m3ihsYarts al 1y with
one or nore fmhtelnﬁgmsceishsa:tonexsestnsim dnbévolzd ddetdrdind 2¢ |dadisgotkndiegt ory or
sub-directories atl Al regca Wths acccéma rtection. One or nore filenanes or

pat hnames speC|f feo Et"ﬁe ten property (not shown in FIG 3) natches
wi th one or nore fllenarres that exist in the detected base directory or

sub- di rect|gr i esnrigheliRafile D3RcHeRMAORERIMe NRBD8! LRI AribRIBORENt Nane
attribute in the descriptor F:ro perty matches a filenanme or directory nane

fully or part F%pwat’io?tp‘t’PFétyé‘% Etslfﬂac‘fi’ﬁ"@“é%t nobmoy lRapesitift §isky st em

regi stry. \ VOnGR/ 3088450QseRGEHSE00AidtRries3deréct 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 broraldeeljlei Petestiay seftpramgisescifipd bias dopdoy-28ubiigpn @onponent

Det ect i on yhesStonfifiRktiofl hraFRY Ha¥chQ O of Par@illy GANBRREAbre fldlakds@fat &@s W th

di scovery- scrlpts executing the conponent d?tectlon di scovery-scripts
n the detected base directory or sub-diréctories thereo

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.



Teturns a COVPONENT_DETECTED or COMPONENT_NOT_DETECTED result. Using a
“sinpl e conditional probability, which measures the likelihood that a
conponent is present, the final score of a conponent, after the performance
of the 15 ¥B8¥Y (i), is given by: Pi -W where p redl@56avY12he

| i kel i hood that a paraneter is present, the value of p P$O5EPHEEAS 0 and 1,

with | indicating that the paranmeter igsvery Ilkely to be present, w
representss avmbgmmeaﬁagﬁmt w@onwoﬁehtw oPRLATEhBLe if I adier of wis
bet ween 0 and 0 indicating that t paranmeter i s very inportant,

and n repres ePfP%e“F W@mhﬁﬁb@?"aﬁf or ‘B‘&F‘%’ﬁfﬁ‘?‘@? §J“¥1§éﬂi’6‘i‘aﬁ¥ S tifing A& conponent .
Further, the fwraoni kg idedyaeht@meondi tions can be used to test for

heuri sti cs by using the association requirenment and associ ation
restriction properties specified in the 25 conmponent profiles. These
heuri stics i nBlserdes-s¢r} CAbp@rrg detsttiaBokestl | for iscoverp pewief lof egmpagent onponent s
detected apd é:@?’xleﬂz%@i%%rﬁcn%p&%ﬁr%h@@ompo%I @e@écfr‘&lx anB\%ﬁeéaﬁ;ﬁs of some or
al | dependant 0 onent s (1) is the
SUCcestr Ul delBErt o GIONAL By LeE e GRS PN G0 RBTHIECLBP Fsdbond] ng
conmponent profiles as specified in the discovery pool. Further, any

successfully detected cond | ue r attribut Iso updat ed
into the appgop%w af'mpler%m&eFrl Emb%gnyat Snrlcl%bu B % ﬁ‘g“@o@rgr gspondl ng

conponent pr ofdmpesent i “Frpefs;@t thqo@lrat @drecpéﬁpemeqnt:mqu@f iht egfomnace efftbered to as
re-construyet egi,GRIBPAENenBy:0f i 1 €s. I nformation in each re-constructed
conponent profile is arranged in a systematic and CVO 03/098450

PCT/ SG03/ 00112 31 Cctober 2006 167p, Gonsistent manner in accordance with
the conponent profile 300 franmework..described in the foregoing with

reference to [l ;ﬁ%{)rﬁ emsﬁ “ﬁk%?%%?{ﬁ atn%ehsppe‘s'eggl ];l&eolq gth figj €d component

fail to match w e correspondi ng
conponent pr of pidel, withé lﬂw%tﬂ@dthemmvewdlkell@ heepgeg@d WeRTEFCRER

| dentity- Incogrwefgtneas@tmamsmhhﬂe Sa¥iheRF, tiDVafie 4E1,8¢ bk @RONERKS) are found to
match with one corrponent profile specified in the di scovery pool each of

these det &8t eBIEH R IR thesParametes gty ¥dy WIRORRMn 2otk PSP AfD Py E ©f st at us. In
t he sub-step paranetery axfopintgditvitoemecah@bénng t o t he configurati ons of the
det ect ed

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



15 conponents are extracted and updated in the configuration property of
the " correspondi ng re-constructed conponent profiles. Attributes that are
previously dated in the sub-step (i) are ignored. |Inconplete and

un- cust om zé‘d’p(}’r‘”sd?é’f ault attributes are information thaﬁcnﬁggﬂ“’f‘a be
extracted fromthe detected conponents. 20 For di scover y!pcoRe¢ré§0r
conponent profiles with discovery-scripis, the extraction process is

perforned by gxgasH h%e; iNGccbraftct @ @t &mo&mtgrméjoomraﬁle»s&pm&rmecscrI pt
therein. O herw se, if @r%fg?ﬁérafﬁl@ es are detected in the sub-step
T on

(i), partial ‘“ﬁlﬁtfﬁrﬁ?’ﬂ&”ﬁ keys is performed to deduce and
extract the corresponding key vaI ues fromthe configuration files. This is

achi eved by pﬁfﬂeodﬁs@mg%%rbuasof%ﬁ d@@&&m n%q%ﬂ%e%}b@ tﬁjﬁ%ge&ﬁ{!s

configuration I's matching is a o ext en system
registry, if Bperesppdicd in hf correpoptmpinmenneniprdiie. the deipdied fmexedit y one

default qonfi taggea a»tnh QR I&Qﬂ;ty I06th e SROPT 1if aaﬁormwrs ddcRd COfongir A | ON
key-val ue pai aQnponen

e con tion
oy val ue pat PEndBatnRes SRR PO Ser B 8 Qe S aRel ST 8l from ¢ he
det ect ed conpaesedttcctddhempletrecit @gged ofthanlgatity3mbigiotsestpgsd Wi th a
Confi gurati on- Anbi guous status. Thus, several possible configuration sets
are generated for the user to choose from However, if the extraction
process fail sit e ebsigr tile dHpmgiitnatciatne iejhs wpBeraiprsdof fetdescednponent
profile, tibe ectfpBhdndare OSRMANENd Spdat@O@dthii aohﬁ@racanfgr@uﬁﬁtdfomel nconpl ete

status. 35 The outcone of the dsub 1(9 2 h Qdat ed con figuration

i nformati on i AP EHE e IFFPRIPET 8WPB’P°8B8 H? 01"‘5‘”'1rl ?g PR HET 188 3éd conponent
profil es of t helagéirett eth-ByQi)0B/ FBG4E OInRGIMBCIE/ DB AdIniz&lor@efacber 2006 17
5 depl oyed CO%%&?MémfoﬁﬁJnB#ﬁ%%mee%%& e‘iﬁéc?eﬁtfr‘c?rq ttﬁ%@&é&e‘c%gén%m& agged with an

appropri ate status e sub-step (111), one or nore detected conponents
havi ng dependency relationships detected in the sub-step (i) are verified

to conply yoi thorrmda@l@wryxlesl& cd@madmsrvmhaﬁgcmmbms speshhdied i n the
requi r enent prop erty r{g ﬁHe corresgogdl n% nBonent rgr ofiles. To determ ne
if a dependenBy eFsell aP{ oY fecttRe B &onypur extraction dFeY ¥ SHPbnent s i s
val i d, contr agereinnOgheragei dnconégue%mr ditss agb fategied tih ghedwbetsp ddh pacthponent s and

conpar ed agai R%&hlﬁé)&{cfnﬁfgtlrahd?lﬁ@%s@fyérﬂﬂneﬁQ@&'dude%gd dxtadt BR &spRGRENi Ng

conponent profiles contract information cannot be extracted, the
dependency key values from the configuration files. This is achieved by performing string

25  matching against the detected configuration files. This matching is also extended to
the system registry, if one exists. If 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



15 relationship is deened invalid. For discovery proxies or conponent
~profiles wth discovery-scripts, the contract extraction discovery-script
is used for extracting contract information fromthe detected conponents.
1f there ar ¥H'#*Ycovery-scripts and if configurati on fRATESOHWE220
detected for the conponents having the sane dependency r3lQstobe 280 p,
partial matching of default and mandajpry contract keys contained in the
confi gur at songdsioh&S cofonddte dehRe! efh CREPONRBhSonkS Pehild M tp deduce and
extract common contract values that describe the dependency rel ationship.
| f a system r BJI8I¥S B sts, the matching process is al so extended
thereto. If the required dependency contract key 25 and val ue cannot be
deter m ned. tfe dependenay, 'k aki ARSNIRcLE ARBIEM: VAL | doepbdiopne or more
mandat ory dependency rel at’i onshi ps are not un quefy mat ¢ %3 or’ val i dat ed,
each of the c@hfl@@b@hé@tmddm@cf@dteeéﬁﬁmmﬁsd tos campdg @ith Wiandtogy
Dependencyro ATl gldents rididhdtis spetifiad & AEREREEmIFRLGHeTof O orBRABKO! Y
dependency 30 relatlonPhip i%ﬁpoi succes full .veﬁifbgd, each of the

cor r espondi ng°ARLRLE Ra1e% oFpSHFERTPS Tt pRggearelifi MR O DEp SAGY RS | nconpl et e
status. The oddteceiromfontihe isswabd, sdostpct( informatios it dxerag@infrom nigt deetedf t he
dependency re I i - : - specified in
t he correspon%ﬁﬁg&@gﬁggﬁgﬁggﬁ%%ﬁﬁf%ﬁg?gg%ﬁgbggﬁé %ggﬁgg&%ﬁgf%@§3/001lz 31
Qct ober 2006 cor@omninpifilgei Lfycoatist INFEDHON spmohbesexdpetdy tRedspandanrbn The

anbi guous 16r fREHIR) Bleeensddadviisd. of each of the detected conponents tagged in
the steps 402 and 404 are further fine-tuned in the step 406. The step 406
requi res user-assistance and preferably invol ves conputer-assisted tools
10 i n the anbFguliicyvegndrokiat onpingoeend pofiley ety disesetytstiipon .theFanudche anbi guous

di scoveri es, oh YaischVafy-deAGNE | kot fo?Q:QHc%r Bnkr2? 3@@%Q&Pﬁgﬂetﬂgy

anbi gui ties, the user ©s require to select one. e detected
al ternatives fdcicdapmpaaents He haRtiregidsresw-sFats IR copfipubfipn @eerrdli scoveri es,
namely, the iderlteits tcOMmMpPIRNEL hORg aRd sdhepeherisy relafsonp! gt@s, the user

is required to provide_ the inc | et e raneters apd aftributes 15 in the
cor r espondi ngm&tgm%?'féiﬁ{a"lb?’gﬂ‘ﬁ"gag‘}.)ry N“f’%cgﬁeﬁ'f f?f'é’l"&?? ”’ttpﬁ %°"§¥“éz}5'°’llglés can be

ski pped_ The afhthe g@;i:Qteyi @ndorientg(jq‘rpdr@tr@d 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 corresponding 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.



di scoveries can be further refined in the step 408 where depl oynment pl an
“construction and validation processes are perforned. 20 Depl oynent Pl an
Construction and Validation In the step 408, a deploynent plan is

const ruct ed “fA'BfY¥e re-constructed conponent profiles Wf7SCAE012
correspondi ng detected depl oyed conponents provided by Bhécbesd®Bus steps
402, 404 and 406. Further, the construgg ed depl oynent plan can be vali dated

in 25 accosdapggisihidd ilkenfQepiddForSYEESM depl oynent nodel 100 descri bed
inthe foregoging wth reference to FIG_1. The deg%g ment plan is

preferably gr aFHREPPY opPeueiteusof farfdhedee s RBRYS Bpsdddfit s a
conponent ) angepde@eamndaicare furthee Sind-tumekd iimtbe stdpado®rodes for i ndicating 30
dependency rel ati onshi ps therebetween, |ike the exenplary depl oynent plan
510 shown in FIG 5. To refine and validate the depl oynment plan,

conpr ehensi veTediepidAgrepuites bier-iseigange and prfesaphdieplveTerawateeasbistedigelf aci | i ti es
enabl e a user sty b 44 ncbifedl@RbL AW RBTutB. adr AR EmbigRud iRoveBescONst ruct ed
conponent profil it] i i .incorporatin di tional

s.. IL.p additjon, inparti an .a
conponent pr oFﬂ“TegsthFd‘i{]e“ﬁ“ﬁ’cclo URon %Egeﬁe?fggﬁea&%W%%fheﬁFeéﬂf i “&?so possi bl e.
WO 03/ 098450 [BGEIBB/ Q0thd Jetededli Bemativey fa2Gadh df9the Smbigaitiese- Eontse r uct ed
component pr OfydiSed Afhcleri X PRIEE defiachthl ! &gl LN ferbhcy | nC! i NG
speci fic discovery-scripts to enhance et.ctloﬁ and extraction accuracy.
Thus, the enhiftieRFeselhe BISE EraerEdo eopole REOPRGT pFrasieEsAld BEDEEE t hr ough t he
di scovery 13t epshéABRespéing cdipoRéndMbsles. | nproved conponent profiles and
depl oynent plan. 10 The step 408 al so addresses over-detection and
under -detection issues. Over- detection of deployed conponents, which is
parti al | y addAbssatidely,nthishgepedfd icar bstskipsed. Wike embigeily ewinpoerepitts are t agged
wi t h anbi guous; [ I - , i [ rect detection
condi tions oraﬁ%@%&?ﬁ%ﬁgggﬂyéﬁﬁgﬂﬁh%%g%g?&ﬁ%%égﬁagFéﬁggkbﬁﬁg%ﬁﬁs, in the
step 408, conpualifagonnieeessesdreatormed-t he depl oyment pl an but are not
actually depl oyed in the conputing systemare renoved or deleted fromthe

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.



depl oynment plan. The over-detection i ssue can be address by naking the
..default detection conditions and wei ghts dynam cally adjustable or by
havi ng an adaptive or self-learning detection process. Alternatively,

Speci fic di COVEP8IYscripts are needed to 20 accuratel y B§dtS&8¥0088eci fi c
conponents. Under-detection is typically detection m sse¥ @detter 8e®ur due to
the follow ng factors: Deployed conpopgnts having correspondi ng conponent
profiles that targ. c@&huct%co%%%if brbfled &ntbb%xpa,é&@overmepmé wunilRE Ry oyed
conponent s havi ng correspondi ng conponent profil hat are Sspecified in

t he di scover y"‘ﬁ’(‘.’)gl‘g BRE€ifie Iﬁ‘é‘:‘tfé‘ﬁfﬁﬁﬂi’ésn‘to §ahaste ¢e§'§“‘1‘“a?“ld et"B“ﬁi?’b%‘:EFécy suf fici ent
hints for det el 8@ énRgncete - @M@dcte@w@aﬂt %ro(ﬁ[es tdae bde;mlt Qpeekh 3@ conponent s

are heavily cystom zed nce the d 0 nt t hereof t he depl oyed
component s unb BeauhF R0 M b ol Rt e miedr 2RI SHERRle s " and

Depl oyed conpekents do not have correspondi ng conponent profil es 35 CVO
03/ 098450 BCT/ SG03/ 00112 31 Cctober 2006 20 5 The first factor can be
easily resolved by including the conponent profiles into the specified

di scovery pooithe TR 4%@5?1(1”%5%?0?”&%“1‘?"% adayderdercts) Fuese- QUffi ng or

rel axi ng the deéaat d)fQﬂpl@jZHddﬂOﬁlb@qu&s amcthwepa@mlﬁ adst§eEl’1ﬁlﬂfcle\(r$|ErYSteps

di scovery-scripts c 0, a curate 0‘9 ect the depl %ed

conponent s. TRET ?_lucf;i&m}pon nig areq i é%usse tl)ncom?lete Ftatuse an corrponent

profile for eé&eh lmorrtdnéetdférpeeor@dlocsowpmem QSSImnsrcmﬁ@mqut@ wighsy can be

provided tQ aghQMAthCald ¥085€dnipoﬁe%5ﬂ§ali Wpkardn GRMEABRIN PhPbltlaR fof oM the
di scoveries made by the execution of the discovery-scripts therein.

Al t ernati vel yactuglly d’tﬁi’l‘%ﬁe‘ﬁt thy coPPYtiag Sx¥ETharer BEPELt ¥ d‘i“ﬁeda fregn¥ent i onal

manual way bydﬁiﬂﬁ'ﬁlédtbﬂdﬂg ﬂh&ver&ﬁﬁ‘eétﬁﬁﬁl@t&(ﬁaﬁ@e dedr&cs bg thakiagqeneatit and
enbeddi ng hi nt [ tt ere tion and, extraction

process. 15 A gxxon colncli polns a?du\lay% %etsr&'lyn?mlgal]}l aéalfs gPt £ Gavh'é alt'n ada]ptxve or

ari the i nvention,
an exanple is S@ﬁ‘leammmwectlfferpechaf Algmatiyely, ipheﬂ%dmmhescnas Favxdddde st or e

service i sl NdeReRHBE: ¥p@PLAYRRkalsn @
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



tonputing system The Java Petstore service conprises the follow ng
conponents: 20 Petstore application (i.e. J2EE enterprise archives or EAR),
J2EE SDK, Agache Tontat serviet container and Cl oudscape dat abase. By

appl yi ng t h&HPe¥dVery system described in the foregoi f§ETROHOEf erence to
FIG. | to 5, the Java Petstore service can be discover&dOodetgr 2008epl oynment
pl.an for the deployed Java Petstore segyi ce can be constructed for

reference, snoghd fi6atdinen babdily RGBRA 6Y FEIRding &S cMBEN YlohBs McseoOVery Pool
The four corrponeEt $r ofiles ofTht he #Fg}la Petstorg sei{g)l{n?e are selected from
the componentP*BrET GGy BPYr yIF F°PMe 4RBnf: herfy dEyre PEPMPRET udi ng i nt o
t he di scover yrelapinglhe déttctibineonfiicons acdwqighne Alteqpstotly,| dssovaryescriypd cakbown, al |

component - pr oo 5 LE QI A A0 LR CORRRNmPEAS bk LhBLARkEsy 0 ¢ he

conputing systemare 1nc e scovery pool. | etection and
extracti on prBecersaing jeagmpenceicirelile fre eetd pif dheeddtecteh pameneenitss Rikrdvane- const r uct

the corr esponghioiigcas GIRPNABA toHuRfnbfic@iS: seffRbnsBuca MRS Epondn® pRKR GRMERe t he
Cl oudscape da?.abas.e CO ongnt, a rE%eé‘hjdg-code 35 (i‘(?)‘ﬁ one]nt defyecti on
di scover y- scr P DAY WhBwWH e © ESPEYEYS MIRE- Y SERVENYE script 600
is inserted i rdnpotdneprufile chatteacs@ct ironcapientiérg] Wesartagtby desciiiong thon of t he WO

03/ 098450 PCTLSCO3 A Iccd Lok 0 $la HAing 2 pERIPANERt 004 L €. 1 1

addition, discovery hints can be prov to rnformt I scovery process
that the O ouBRCHYE Y GtTap08@¢Sponent has an al ternative nane:

"1 BMCLOUDSGAPE4" . Detecting and Extracting 10 Once the conponent profiles
are specifi edAn an geet ection and extraction process is initiated to search
for the depl oy-eg—cc?rrponents corresponding to the specified conponent
profiles. (i) Toduet ichghit e pntedigraeofothe diephinpredn coapoanentpsevidéd Possi bl e

out comes of t i RO RoRhAE S Rl \Enl0 W indRARLIG, GbGRERPRENt Prof il es
R Co t file: The B at

are: Petstore EAR Conponen rofile: Tr asePat h pat hnane attribute in the
conmponent  pr efPREngsy e f {The Java Bogtqre BIVirepempissPse &Ylw B comppPR@ISt ocal
file-systemi sagaaaphRelion (i.e. J2EE enterprise archives or EAR), J2EE SDK, Apache

Tomcat servlet container and Cloudscape database. By applying the discovery system

described in the foregoing with reference to FIGs. | to 5, the Java Petstore service 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



*20 | ooking for a directory nane that matches "J2EE=Bl uePrint\ Petstore".
~However, the directory nanme cannot be found. Thus, only the | ast conponent
of the BasePath pathnane is used for subsequent search. The "Petstore"
directory i ¥&UB¥yuently found in the local file-systdfT/SCPH¥I2det ection
paraneters, such as error log file, can also be perfor3g&ckher 200 conbi ned
results are weighted and normalized. The final 25 score is used to

deternine isf @onﬁu&q?&ﬁylmmﬁm dw%ovta@thﬁ.'tsre@ﬁibeplrd%dtemosnf@esampl e, the Petstore
conponent is matche successful |y detected. J2EE SDK Conponent Profile:

Simlar detectifSrery %“’“ﬁé*r"l‘aéFhﬁﬁ&“?sﬁ?pefiﬁ?%seé%ﬁfdﬁ‘éw an gegriYda™Fhe BasePat h
condi ti on nat aBexLO®SAAPELt Ory nane: "j 2sdkeel.3.1" in the 30 |ocal
file-system In addition, a configuration file "resource.properties” is
found. Apache Tontat Conponent Profile: Simlar detection is performed for
thi S COWponeﬁQ_Q;ﬁﬂmﬁﬁdlEmﬁaCWﬁm BasePat h condition matches the directory nane:
“conf” in ot h@néeQﬁ@-Lonfpbxlneﬁf 6{051'%@5& sﬂ)e'elﬁ@(g%et degalon%n&:@maktgﬂﬂrﬂ&ckég ngfile
"server.xm" is found 098450 PCT/ S&X03/00112 31 Cctober 2006 22
5 O oudscape t‘?ﬁﬁﬁﬁi’)ﬁ‘éﬁ?arqbr@f ithee depfoxede £qmPARES COPEPIWIEET B SRESHIAY a conponent
det ection di scompeneyitsaftiespt . Ot her detection paraneters specified in the
configuration specification can also be used, but preferably a high weight
is assigned to the results discovered by the discovery-script because the
di scover y- scr [ipPetgcynaihd nresense podeploysd edprfionsatsl y di scover the paraneters, thus
nDre accuridt eposkible GRPRARE6Nhe MNadFRonlRodGlBiGhd BEY shevifidd 6nglohe® proflles COVery
hint), detection of the alternative conponent nanes may be found. In the
exanpl e, assufffng the C oudscape database is operational, executing the
di scovery-script returns a COMPONENT_DETECTED result and a configuration
file "service I tn t 5 (i)
Extracting deF {rg’gﬁﬁborﬁ Or?ggr%%ogonﬁ?lgﬁirsgﬁtﬂlh] atﬂ% g‘?@eégou?één%%%csn}of t he
extraction pr 9@61955p¢cefr65t ‘HeER- BU‘FP@MW?\ed Tderigsah 8lstsygamofiy aasshedar e:  Pet st or e

EAR Conpongnt 1o6%if fol £dirdd8rycRmk 'tﬁ%ﬁ&ﬂe@ﬂzéEJBﬁ:eP&u\@'a&@r‘ét efoweler! e Previ ous
20 step. Further, the conp onent rofile does not contain discovery-script

for configur difsc QR ‘é"%’?rcé‘@ﬂ B foungy y Shusy eply B dast ‘E?t"lé"”&?ﬂh‘ﬁfo‘ﬁ‘éﬁf‘sef”éh tagged wth

Confi gur at i onpathname is used for subsequent search. The “Petstore” directory is subsequently

found in the local file-system. Other detection parameters, such as error log file, can
also be performed and the combined results are weighted and normalized. The final
25  score is used to determine if a successful match is obtained. In this example, the

Petstore component is matched and successfully detected.

J2EE SDK Component Profile: Similar detection is performed for this component
profile. The BasePath condition matches the directory name: “j2sdkeel.3.1” in the

30  local file-system. In addition, a configuration file “resource.properties” is found.

Apache Tomcat Component Profile: Similar detection is performed for this
component profile. The BasePath condition matches the directory name: “conf” in
the local file-system. In addition, a configuration file “server.xml” is found.

35



1nconpl ete status. J2EE SDK Conponent Profile: Information relating to
“default and mandatory 25 configuration attributes as defined in the
re-constructed J2EE SDK conponent profil e is extracted fromthe
configurati 39 B85 r esource. properties”. Apache TontatPESHPHNERt Profile:
Information relating to default and mandat ory confi gur &tiCstebat 2006 but es as
defined in the re-constructed Apache Tgntat conponent 30 profile is

extracted Bromoma,p@%%r&umam@ f bdi@tionS BT peBEm¥ ATy - usggoyel%amt Conponent
Profile: | nforrratl on relati.n efault and mndatoré@aﬁ% uration

attributes asdSFIm RO -FHR: PQ‘C& tPperREErRsEget R t profile
i s extracted fpeafinatidhecat 0lsd begustdabut@refdrablyea highewaight &.apdignpetottheassults 35 (11 1)

Det er mi ni ng d@%@&%gdgy8@%%&%“%%%?%%@0”6”’[le\Qve?f§cggt845Qw BT SC03/ 00112

31 Cctober tore No “CoRf i guration file
i s detected i spetifirallydeedveuthe @taélpfefSFt!i'P:t pere, acehete.c difffmepenpNghd | e does not

cont ai N diigCONReimSS bla i AkcodepRRYSRE N on A0 UerkO éo%tmehma%mt i on
extraction us e Petstore conpon
Dependency- | nEBhE Bpe- sy 'ﬁ'ﬁg’famﬂﬁ ?r}gﬁﬁ‘gé&c%ﬁéfﬁ%’géiﬁ?baﬁ 5 IPFaiongi o

re- const r uct eekedBif thsDkscowrppon@ntups ofGAMPONENEC DETEGTED raanidaidor y dependency
on the Apachelaiirabn FRIBAIEMoAL- A dPRGudaARAS RubePONENt Wi th defaul t

and mandat ory contract keys I nce t ache m:at and C oudscape
conponents are detected, these are matched as possi ble 15 dependenci es. For

each of these ,@gmad@@%@@,coﬁ,me,de$,ﬁgarggnconf| guration file
"resource. properties” ocessed to eth r- with.the conflﬁ@{:atlon files of
the Apache TORTA! °%EW&‘C&P %?‘83“6‘8“ P:%??%ofﬁ § ©ur sPEHHFS SORRVE! AtiEhed bet ween

two configuration files that minimally satisfy the mandatory contract keys
of the J2EE SDK conponent indicates a valid dependency relationship. In
the exanple, it is_20 assunmed that all mandatory keys of the J2EE SDK
conponent ar ePa#re AR Gamperephiefile: oNo condisysprion Hde Tdpfedad e Pt but none i s

found for Jthesdd oudsEapanc @&t 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.



‘Thus, the J2EE SDK conponent is tagged with a Dependency-Inconpl ete status.
“Apache Tontat Conponent Profile: The re-constructed Apache Tontat conponent
25 profile specifies no mandatory dependencies. C oudscape Conponent
Profile: Th&¥X@¥Hstructed O oudscape conponent profil &CTEFEYI12es no
mandat ory dependencies. 30 Anbiguity and | nconpl ete D sgevRi¥erBBGP! Ut i on
Fromthe previous steps, the Petstore gpnponent is tagged wth
Configuration- | nconpl et e and Dependency | nconpl ete statuses, while the
J2EE SDK conponent i s ] a Dependency-Ilnconpl ete status. In this
step, user as&ieraReR qc’g‘p‘l‘"éEfLP “?fe"d N? 6°"@%‘Hﬁ1°étﬁé"'l iy destedry B Prayigus

confi gur at i ongepamekiEe fr REBFvaEE roblE dbdl @otlctviaitiiiceeedriptdar deppanient s. CVO

03/ 098450 PCT/ S i nd Validation
A draft depl o §rr;r§(r)1f°ng‘f°iL %omg%ﬂg%gtnos"t rlﬁcttgldpgé%reed(%?nn%n#eé%&é? %ed conponent s
and confi gurﬁmemqscyammdlepetndenm es in the correspondi ng re-constructed
conponent jgprofiles. The draft depI oynent plan is further analyzed and

val i dated in accordance wi th the_conputin em depl oynment _nodel 100
shown i n' Fl G. 2E SO oeapren: Rexgiee. 1§ GRS s thieS o GolPEFE: RRSH oyment pl an
to arrive at @edifiedal maheqpdroyismidency brl BE nazichevednyqat cdnipendneardanEIBAICt ed
conmponent profiles nha po

di scovery- scrc:;p ts: and Pon?n‘? \J‘g dteﬁl% s%%)nvagcr)?; 'Iaaq(%zlfo §l?ce tHeCJAP/a dee an i nproved
draft depl oyhwerrat mdaﬂoudmpq nommeenfsomeg@wpg Idr@mrﬂefr ma@tm*pq;tnos@lfser vi ces

di scovery 1get M&dé’d@@s SYi%t @Rnf & megeéesé}&ién@ﬁs apd d@le&éaoyo%ﬁglmaoﬁierm oyed
conputing seryices in an, conputi ng) systemis _described according to an

enbodi ment of TERYCGRIRASHEY dhpr%?Fse% 8‘?‘1&31%6‘6 sHEeBptiopdies obife Apaske f or egoi ng
di sadvant agesT@ﬁcaceﬁwmuugml ccmﬂioh@ds aroehrmio® Okegs nlatchwd [bktwoeh apparent to

one skilled in the ar sy discl asure that I changes,
modi fi cations thmn ?g%l ha n|m(])an sgtls‘r? ¢ man S °°P%a°p?°yaé’g§$t ?‘%\% fromthe
scope and spi $PK cofipangns mdi'qq\?entVﬁ%depP@ﬂVCS@OGM(POOIM@ epgpivhrtdh 2004

20  assumed that all mandatory keys of the J2EE SDK component are matched with that

of the Apache Tomcat component 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.



‘31 Cctober 2006 25 5 Clainms: 1. A nmethod for discovering depl oyed
conputing services in a conputing system the nethod conprising the steps
of: providing a discovery pool, the discovery pool conprising at |east one
10 componentYWPEt4* %, each component profile being assoc"lcé{fsggﬂwltzh a
correspondi ng depl oyabl e conponent, at |east one of thé1CokpoRedst profile
bei ng associated wth a correspondi nga4lepl oyed conponent of a conputing

service; detegtdshgithedneaesce of a depl oyed conponent corresponding to
the at | east one conponent profile in the discover ool ; and, 15
i e

extracting i nfdFafedePiGrmen BiaR £l Fapford Pated vp difetqiect GePEARS on t her eof .
2. The net hodcaafigurdtiond aidmdébendadves e nhet bgrespomfing0fe-gonarudsted n@npoheat di scovery
pool conpris t if yd t rofile
contained in §%$%$n§dﬁ@ﬁ%@?ﬁﬁ%f%%y%?gggé%%%%igﬁ?ag%%ﬁ??§£§?%$§ry and a
conponent pr ofith e pasppytiieg syyigm farlogmenp mogeh lSshevrign St elper San cifipge met hod as in
claim1, whergithelkne el dplojheaVith Dot IR adindICeMEYiend 0llemna®RPI | S€S the
step of creatin% at | east one co @nent gr f'IeI%or representing at | east
one correspontif g TEHSE éﬁ??ﬂ&ﬁ|§§ & R & gﬁhﬁu? e Sy SPEROIBE 4. The
met hod as i n dikavay-dcripwhed epent thealisévery sodps podotoi iovidy dnhiepabvgicdafer y pool
conpri ses them$ksgmgghgroviding at | east one self-constructing discovery
proxy, the at east one self-constructing discovery proxy conprising at
| east one di scovery-script which when executed perforns at |east one of
conponent idet BCihk GBregoigl b RoBphtieX bérAedsi dMRoRAAmeBEDBEL Eydeii @h of a
conponent profile of the detected depl oyed conponent. 5. The .method as in
Slaim 1, wher SIS FERERE (PSS ORI VR T HFSLBAR S BIPhE hdpl oyed
conponent confsérdpedactdréing toep embodgnepcafithierigyeatioo drpdhiesing detoembicofi 35
di scovery-scr| [ ' F SGh iLhg able to
hqpffmguaggggmo & cﬂlg%w%&al @aho%g SRAYVEL A7 Sk Bpa B

1
search for an attri ) epl oyed conponent. A ~SHE | PENAU
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.



lai'm5, wherein the step of detecting the presence of the dBpl/§(aer3/000112
onponent further conprising the step of tagging the detected depPo¥egh2004
Icorr'ponent wi th one of an Identity-Anbi guous status when the compepsihitoos
rofile associated therewth is associated with at |east two detected

epl oyed caonponent and an ldentity-1nédnplete status when information

el ating to t k¥iWEt ect ed depl oyed 10 conponent differs frominfornation
pecified in the at |east one conponent profile corresponding to the
etected depl oyed conponent.. 7. The method as in claim1, wherein the step
f detecting ft?'he pﬁ*élggﬁgefgrofm‘ioﬁgmgo@b‘f’%e‘iﬁ?“‘&ﬁl‘?ﬂoﬁ’i@fﬁfs EbApiMeeEst he step of
ecl ari ng a sestwshé ukthobtomptisignheofepidfe 15 depl oyed conponent when
information in th TONEE of i of.. t he depl oyed .co nent is found,
the i nformation i%roﬁﬁﬂéﬁg cg%&goﬁgﬁtgdﬁi*gﬁ Idlééoc‘:'% r°?15f‘>r§‘a’“a‘f‘g Irggi"?% Be of: a
BasePat h d%pattianst ariileheach sppreped Peodlesive rsociated wihfei aguesadridon fil e of the

depl oyed conpespegitle dthpakenEhi kLR of thé meﬁenp;mﬁlb@eﬂ%emo%%&' wgtﬂgponent , a
Log fil enane ofrret hed.dedol oyed conmponent; a Content filenanme of the depl oyed
component; a USHHOKEH: IeRIGHE CPTROLTA HE COTPHRESTEst oyed cormponent; and a
Conponent Vendor MNetpaing ibe @resemee affa depleyed ephmoyad carifoadigto the 2 Rad3. The net hod
as in claim7g,, Wher&bi vloR iShe ing the presence of the deployed
conponent fur?nﬁer 1?:orrp?i(_)si ng .tﬁécggetr’g otogf%dt aggi ng the detected depl oyed
conponent Wi t h an ¥H&fRE RigumaRen fpnohedeglozadisempgnen updnaleicdiop tiemot  prof i | e
associated therewith is associated with at | east two detected depl oyed
conponent. 30,9. e thod as.in claim8, wherein the step of detecting
the presence of tH& mgtg‘b‘rwgdgg‘bhp‘ﬂﬁgﬁ’tm? UFR Merovédinghs byt Rl st ep of

t aggi ng t he detwdtcethedepbbspedfying anpenea tomychdnt pofilk deidihdd\n d3GORPI et e st at us

when i nf or mat éoq{ﬂ)inlé@dna&flar!:gmﬁ&eljitti')?oﬁle library and a component profile repository in a '

20 computing system.

’ECT/_ SG2003/ 000112 08 March 2004 31 Cctober 2006 26 5 6. The nethod as in

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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-at I'east one 35 conponent profile corresponding to the detecPet/SEapI3¢pe12
onponent. !'',MEND-O SHEET PCT/ SG2003/ 000112 08 March 2004 31 Cctb%lderch 2006
7 5 10. The nethod as in claim7, wherein the step of detect3hgctoher 2006
resence of the deployed conponent further conprising the step of tagging
he detected depl oyed conponent with & Identity-Inconplete status when
nformati ol rél at ilﬁg mehod hein cfhin Ecviedtinip kteyy eftldetotimqpaheptsestiefof s from t he

nformation sp&fdytd ehmpofent RBMAL co e i carrespondi ng:
o the detect egﬁkge Itg;/ﬂgd corrponen,?eér%otgﬁ%p Sl'iﬁ{ggg(g@t‘ﬁ%gaé{:ggdidﬁ&g gi m1,

wherei n the sEEPOBR! &% 8t pf #gldpmibotmigosn statesovin the compiqrent prefile of
extracting i nhoodapdditerewit liedsiogtel @itk eca®NE H@tealibidYc@RshperiAt fact

specification ol t depl oyed conponent contained in _a '
confi gur at i on§? ?cfelétwtﬂ}%glrglge%g .SEEL‘% W%g“ '#‘H’é‘atf%grﬁ&tﬂ’gatg they dgtgeied ierlgved wher ei n t he
step of exXratraeent differs M inferniation $pevifiedcio thprat dHasigné benetepprofile conpi | i ng
the extract edcdRipohBhl 18t Qe A ARRE EAGLnd,Nf Or MBtion  to provide a
re-constructed conmponent profile, the re-constructed conponent profile
conprising a plurality of properties, each property being descriptive of an
attribute of 720 tThemamsdasiatcRin deliRtiete saPbraReting WPRAGRL of 3. The met hod

as in claim1ll,), jn the step of extracting information further
conpri sing_t he Ps epgogkg?eggﬁ%mﬁﬁsegﬁhee S&@toécdfcgﬁ’“égpﬁuﬁﬁ?éﬁﬂ Soflighehtewi th a
Conf i gur at'? ondsRiphtdgersmenest whensinfotreation o the compameit gofidief therikplgyed at i on
i nformation 2&n@bnchiie rled, eftiGenHER iP%Ed b i NG CONET gurat i on
i nformation s&;_eci fied in trlle conpolnentO%@wﬁgﬁgf%éﬁm%gﬁ%ﬂ&o@a depl oyed
conmponent, at teast one uncommon information is found in the configuration
i nformation of theBdePalci pehnaepbdfaadploe@bR@iasat. 30 14. The nethod as in
claim1l, wherein e f .extracting i nformation further conprising
the step of taggi ﬁé%%ﬁ%&%fgtﬁgecotfgﬁ d%PZOB’Fng’BWEBtnponent with a

20 an ErrorLog filename of the deployed component;

'Eet ected depl oyed conponent differs fromthe information specified in the

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 compornent.
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nfi gurati on-1nconpl ete status when the configuration information

“speci ?i ed.in the. (r:rgrrponent profile of the detected depl oyed B@W&%@Qﬁt’oqgéu
ot. found. 35 15. The nethod as in claim 11, wherein the step of 8&Meub20Mg
nf or mati on further conprising the step of tagging the detec8eQctbept 200Ed
onponent with a Dependency- AMVEII CEO i-i; ET PFt' JAU PCT/ SG003/000 1 1 2
8 March 2004 31 October 2006 28 5 AmBiVguous status when a mandatory
ependency °r ef%t i dhe Fiefod peinicidired. Whedihée steppibitretite thr pbsehe obthet he det ect ed

I d conpa & ; i - e el ationship
Sine T Charaged Somsaehaniahal I o ik AeleRRRIIRN E) o 010

[ he det ect ed depl _ : .
nggi hntheesfcgib"%gefm éﬁ%r%‘cf‘%ﬁ@'@ﬁ?@%f‘?‘% wheft ffermationprelagipgotd $eng t he step
of taggi ng t héetget detlayeld dﬁfpbﬁbyieﬂff@ommem%nmﬁioh s@ci@@cpi]gm?@%r?nhnconpl ez)ﬁent
| when a ndency.rel ationship specified in the conp
V; 312 iuise ofent he ge?ﬁ:@éﬁgeg%%%é’g%&?%éhﬁg%tﬁceeﬁte§ e‘ﬁ% PP¥lthd in the detected
depl oyed c18rrponent. 15 17. The method as in claim1l, further conprising the

step of constructiTAg ndthodeR! RAYABAL 1 PhARiPfinel Qg) g{egjngl)é% g@m%gng services
in a conmputi ng system based on. the detected conponent "and I nformation

.S : _ .
extracted thef it om I8¢ °THETHEE HEmation reiptias itk conlizusation 4 rongrentpr i si ng t he
step of const specfidatigns af t2Qledapl dylpdatcopbaBntebntiiha idapbpefisGompUti ng
services in aggiputing systembased on the information in contained in
the re-constructed conponent profile. 19. A systemfor discovering depl oyed
conput i ng ldervices in a conputing system the systemconprising: 25 a

di scovery pool2. t TR fbB&0MEK Maiﬁqq’,l wlﬁ%m)tﬁé §épﬂge (f.clllr%qﬁi%m%ﬂ& fafgponent
profile, each_conponent profile bei ng associated wth a correspondi ng
S e -

depl oyabl e  cONPO of compiling JhrerxBetef RN ig s Ao srco Ifomatiori ng

associ at ed W blpreviddepb-oysithcted cop@AE bioiIREAE fe-dotdtruslat @edpbitd: frb@e Pr esence of

a depl Oyed COoiy Hg a 8&1§%§P99%}t£96§cg r03<9 tbre‘lirel gtscl%gggfaggt%'bcgrgrfjonent
profileinthelglslg%vlgry ool P aRd property being descrip o
20 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-

AMENDED SHEET
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Y

Erear_\s for extracting information fromthe depl oyed conponent upon
et éction.thereof. 20. The systemas in claim19, wherein thePAtl/§G&831/0004L

conponent profile is 35 provided within one or a conbination of 48 March 2004
tormponent profile library and a conpgnent profile repository 3nOeober 2006
bonputi ng system ~awiclall~C~~ Sl E 1 PCT/ SG2003/000112 08 March 2004 31
Dct ober 2006 29 5 21. The system as i®8laim 19, wherein the at |east one
sonponent pr ofinfbigupys gawe vhen @omadptert depgpdetics alvt@nship sicified tith éhe

el f - const r uctchmghneti: SRAWEIE Yhe REEOM dSRHTRE btigdfenPlioes L&%&ueﬂﬁ-ﬁat&i Wovery-script
pvhi ch when execut e gerforg& ﬁt | east” one of conponent etection,
attribute ext PARTPERYFRAPERRLYY Be Attt ferlpyediomBersAt profile of the

let ect ed depl oyed conponent. 10 22. The systemas in claim 19, wherein the
reans for detggti I e.of . the deployed conponent conprises the
reans for exeggti E%eggg]g?rﬁ%ﬁgﬁﬁ" dat BT 8 Stegf’g’%‘gﬁlf«??%ﬂ-n LFSE urhffe  conponent
det ecti on Wi sEomsisie dertepe! bedingghedsiceted deplopealrcompdnent vath a Rebéndéroyt € of t he

fepl oyed conponitpleic Wand3unde Mk Afnidol hliBhdty PORLLD (he means for

detecting the presence_of the deployed conponent rther conprising nmeans

for tagging tﬁ%"‘ﬁ’@?“é&"g% G ‘B?&%‘Pde@ WSSRBRenei it potdprad ¢ tha detected

| denti t y- Anbi gemdaysd ehabaest. when t he conponent profile associated therewith

is associated with at | east two detected depl oyed conponent and 20 an

I dentity-1nconplete status when information relating to the detected

depl oyed ]éonﬁngnerﬁhed?eﬁﬁoér% ift cpfm i L fustheradoimprisisgpide isfep e comstridtieg at | east one

conmponent pr otitgimemPlah @8 MO BLHIIYEL JOQIF{F]A?@ S&l@gegq% @Qn@@t{ﬂl c§¥§eqn gonpgnent . 24,
or de

The system asti g tcI im19, wherein e means cting the presence of
the 25 depl o84 ESHTORRME Aphplopeation srianird thegsfromec] ari ng a successf ul
detection of the deployed conponent when information in the conponent
profile of thegdephoyed jcomponent, is. found. the information in the
conponent profile c]or'rPr 1'Si'ng at | Eezélsf?th(%rnCeomphsmg fhe'siep of constructng

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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file of the deployed conponent; an ErrorlLog filenane of the dBpl®{Eann3/000112
onponent ; a‘Eogyfi | ename of the depl oyed conponent; a Content fP§ Mamh@0GH
he depl oyed conponent; a Conponent Nane filename of the depl @i&sktober 2006
onmponent; and 35 a Conponent Vendor Name filenanme of the depl oyed
onponent. AMEP! DEQ SHEET PCT/ SG003/©@00112 08 March 2004 31 Cctober 2006
05 25. THe §ysté‘f‘f*?%ternrﬁsEllcéﬂmﬂ%whervm@peilcastdnecqmmm@tfﬁroﬁledets?f:t| ng the
resence of tb&smeeR BYRkSE R Qﬁ@EelffédﬁshD&B GRPRE AEB0S Qr tagging
ltohe ‘det ect ed ?e o§lpé yco rygneﬁt wi th an gengl llyi\dngg uog gt us. when the
conmponent pr of eaipgn ‘&%@%f gt Wl{“f]i‘e"i’}@W’Eeﬁ“t?dsPeéfg@%ﬁ@F Eﬂsédnwftchmmnemeast t wo

det ect ed depl dytetors crpaneetiractid 26. redbh@ruaisst @M dSmpoRer Ipail 2B meWher ei n t he
means for det g&gclt?gel}lg}gd erqul%? e of the deployed component further

conpri sing means ftor taggl e detected depl oyed conponent wth an

| dentity- Ilqcorrpl ete status Wnen information relating to the detected

depl oyed Conpm]entrhgk}jﬂfe@ra&n c[aﬁm¢ %er&ﬁ'th@%?r{s Qet§0?1§%{hggl%%née%fh1he at | east
one corrponena% I‘OC{I I'e corresponding to the et ecte @)éed corrponent 15
27. The syste pgge OO ] “S?ﬁh@?é’i‘eﬁ“st foe cxesuiing ¢ spmehaens defestignt he presence
of the depl O?lecdvmmmpnéllaborﬁMhidﬂﬁdtecﬁﬁfﬂw’cb\&fy%nm&%aIﬁQB sdaRBGRY t he

det ect ed depl t an ldentity-Inconplete status when
i nformation r%ggfﬁgﬁg%gpﬁ&m% "8t ed depl oyed conponent differs fromthe

i nf or mat i A specified in the at | east one 20 conponent profile

cor respondi ng23, 0 Hh@syﬁkexheéiﬁa%ﬁmﬁfpméféﬁm@gl%g%‘?'aétectxg the ijés%nc%ﬁfhgm as in
claim19, vvhereln t he maanﬁllﬂfor extracting I nformat rises means for

extracting i nfBPHE: fBWOTB] Bthet FoPBrsgemEBhiar dReeie |%df‘éﬁﬁt§d é‘elﬂwe@\ct

speci fi cat i onenpbnehhweitid edecert @dddxeglﬁomﬁ@o&osma‘mn@{&h tKeORbiRECprbile &
configuration

“Ef; a BasePath a pathnane of the deployed conmponent; 30 a configuration

asgdcla%d th%gw‘itﬁ' 5 assoc1ated 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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“further conprising means for conpiling the extracted confi gur &
fontract information to provide a re-constructed conponent profi 108 Marghe? 004

PO. The systemas in claim28, wherein the neans for extractl‘n% i nformati on

T4HO29R3000112

fe-constructed 30 conponent profile gonprising a plurality of sarsuwsyd: bess
bach property being descriptive of an attribute of the associ ated detected
jepl oyed conponent. 30. The system as i3 claim 28, wherein the neans for
pxt ract i ng 3 nf2ér mathesystentagin taim 26.ovhoreinghermpansfaristefting temgginagotitive det ect ed
lepl oyed coNMP@BRsYied Bbrhpbnéht SEeCORMPHGHE e o NIBYQUAL Jer it &@m\}\é&en upon
conparing the confi U[ﬁltl n jnformation of the detected deployed conponent
hi th the conf iCYHRPRET SHP PHCEHREL PRg L ERtsheR the frompanamt profiEessockiydE | | PESI V
U PCT/ SG200 3/e800h b2ssof8edvittcn 1e20 64 dBtkctéddeplbrd cafdd@ent 31 5 t he conponent
profile of the detected depl oyed conponent, at |east one unconmon
nformation is found in the configuration information of the detected
Hepl oyed Qonpbnenthe sgEm ayinclap 36.ethemin tiemeghsfprreRBing We@resdnce dfte neans f or
ext racting i nfi @fponddd firthed BRpriGRTREINS i £ N f ' the
det ect ed depl ogg%ﬁ%o&ﬁb&nenﬁ wi th 611) %ﬁfi gu%f‘%%%ﬁ%gggc@g% f-o tat us when
t he confi gur atc%/rm?“‘?“ﬁg% it FERS BeerRlf e d= R thee infersian ekting tofliel e of t he
det ect ed depl dstettdcieriped enipohst difitrs frar the inf@Ratioh BRcSYE tn@HB a@Bask bheCl @i M 28,
wherein the ti i nf armat.i o 5 further conprising neans
for taggin {Tﬁe g{ngfértoe%tc‘é%%fob@g%to@S%ﬁtg‘%eélrﬁif&%e%ﬁmﬁ’omﬂépendency-Arrbi guous
status wh a mandat ory dependency rel ationship specified in the
‘ conponent  prof.i | emetystehais ﬂﬁﬁa%tz@,dvh&%iﬁ|&Q3ﬁ?e9ns<}‘5}r591‘8&§@¥heg%§e§cé(}%]e“n' quely
etected dep

match with a gg%engencpé rel ationship found I n the oyed
conponent . 20 YFPYrRUTRONEE Syfihgrscomprizipgsmeans dor tgeinecthe, deteréedrdsalayeds or
extracting i ntonwadnt ovith fnuldelrizy-Incanité Statlg Wit RForh@fion! 2GEhA@ ke detected
depl oyed conpggent; s ency-Lnc | et e st.atus when a mandatory
dependency rel ati ortlj}é%;ﬁd goﬁl&%%?l?de}gers %%m{h lerl?%o%’(%seeﬁ'%;e{ﬂ@?eiaf €358t he det ect ed
depl oyed c8npé&tErent grotilp eorfegnending ta the detectaddedeyeé chmpepnby ed  conponent .

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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b5 34. The systemas in claim19, further conprising neans for constructing
“a  depl oygent plan of the depl oyed conputing services in a cof${li¥$GR90%0e11én
based on the detected conponent and information extracted theref (08iarg(2004

B5. The systemas in claim29, further conprising neans for cepsbdsdiofge a
depl oynent plan of the depl oyed conputing services in a conputing system
pased on the information in contained3iln the re-constructed conponent
brofile. f SVENBEPMSHENtprofify ¢ theaddtected deployed component, at least one uncommon

information is found in the configuration information of the detected deployed

component.

31. The system as in claim 28, wherein the means for extracting information
10 further comprising means for tagging the detected deployed component with a

Configuration-Incomplete status when the configuration information specified in the

compornent 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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