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Met hod and System for automatically transform ng a
w@e@sioohses of fering into a custoner specific SePEI/ER2004/050787
envi ronnent definition executable by Resource
managenent systens Field of the invention The subject
of present invention relates to outsourcing of IT
busi ness in general, and n particular how to set up an
appropriate defined service environnment at the service
provi der side which technically secures that the
conditions as agreed in the respective outsourcing
agr eeneA?2BETWREN cust oner and service provider wll
be fulfilled. Background of the invention In the
traditional outsourcing business the custoners who
want to concentrate on their ¢ore business hand over
their I'T business or at |east parts of it to service
providers who run the 1 ¥ 058 AeSS ¥ OrN sever al
custonmers. For each outsourced |IT business of a
speci f i deEpst fefyst eI TerWFPEditlov it toras e & FIefite a
cust omer seEFering Cinge@ kViuseomen \sp¢d iire Béxrvideh enviiggoent
cust oner Speiniiien SREML AR e AP Vids ONHIR ManABmdhE B stdmst he
present patent application defines all resources
needed for a certain custonmer, how to manage those
resources n order to fulfill the conditions of the
out sourférigeagreéiEnt’s® how to handl e situations |ike
resource shortages or resource over provisioning, and
t he apphoptibake -aSSktgRednies ol eQ atmNagetptrcact bONs
l'i ke cqpfiQuliipg.Qn.instald bhg;of.saig (Lesoucas. Each
I T conponent.mn%ghge aid.custaner specific service

servicCe env e servigce

. appropriate
envi r offBNt Fepresent s a so-called resource. For
exanpl @TA s SticcE iy cHEEdLY S80S topyage conditions as

agreed in the respective outsourcing agreement between

customer and service provider will be fulfilled.
Background of the invention

In the traditional outsourcing business the customers who want
to concentrate on their core business hand over their IT
business or at least parts of it to service providers who run
the IT business for several customers. For each outsourced IT
business of a specific customer the service provider has to
define a customer specific service environment. The term
customer specific service environment as used in the present
patent application defines all resources needed for a certain
customer, how to manage those resources in order to fulfill
the conditions of the outsourcing agreements, how to handle
situations like resource shortages or resource over-
provisioning, and the appropriate assigned resource management
actions like configuring or installing of said resources. Each
IT component within said customer specific service environment

represents a so—called resource. For example a resource may be



- 2 - hardware (e.g. server), software (appl xcation
prograns), network with certain channel capabilities,
waele@E®oek€. I n normal situations a | ot of resoPCT/EB2084/@50787
not used, however they cannot be provided to other
custoners . Therefore the idea came up to share the
resources between the different custonmers in order to
i mprove the utilization and decrease the costs.
Aut ononpus resource control systens automatically
nmonitor the utilization of the resources and
dynam cally allocate new resources or de- allocate
resour c€8-1%021P8f% or |l ess capacity is needed. Service
provi ders al so want to host different service
environments running in the same infrastructure and
sharing the resources in order’ to achi eve the best
utilization of the resources avail able and thus
maxi m ZETEHE? rieptof§es) - | REOrdRr R G Hi"e V@95 gt eat er
profit w=érakcetpreoviadercsamel wapdbylitésrd diokover-bbok
thei r resedr seuhiibiast rodCirUrBotddad aheans ukdigyhoaseept

agr eenents c\%rtotaosét pmmg t@b$t%e£ Qu&mé@sdemééelforreeégwoegs
needed lh case F

ame u resources beIw?ﬁ% %he A %fé%f?t customers

that resourte conf ts“occur so
agreeneﬂi%“fﬁﬁob@@fﬁffV?Pﬁd“é?ﬁﬁPﬁﬁﬁéﬁﬁ?F?atT%C§ﬁéh

si t uat i dyasroppie enfdce ctostdra s steps ret e siske Viedmdraserdthsn
busi nessiagpechsyt theeresvhdced ade el sindrrlnasitoheenbdsi num
negat i veseftect. on-1:he.ps Quidesres & husiiesss Ebisthas
to be dgne either on a custoner |level to resolve
conflicts %etmeen conpeting service environnents of
the same custoner, or on service provider level to

r esol veSeEHitP| it isiehebiieetrrt SRpEEH gt isepiF e vice

envi r oremetosngt s dufifiey entthe ustonefsstrigaia ahhehaesul t
is a ligt RkouresOus Gradtartagenent tiaChdsong il i-Keios it tHeng

down an..Qpetat LNg sYstemcndsS$honk NOcte orofit .

In order to achieve a greater profit service providers
normally tend to overbook their resource infrastructure that
means they accept agreements without being able to provide all
resources needed in case of peak loads. Thus it is possible
that resource conflicts occur so that not all agreements can
be fulfilled simultaneously. In such situations the conflicts
have to be resolved based on business aspects, i.e. which
decision has the minimum negative effect on the provider’s
business. This has to be done either on a customer level to
resolve conflicts between competing service environments of
the same customer, or on service provider level to resolve
conflicts between competing service environments of different
customers. Again the result is a list of resource management
actions like shutting down an operating system, assigning the
machine to another customer and restarting this machine with

the appropriate software.



machi ne to anot her customer and restarting this
machi ne with the appropriate software.DE9 - 2 0 0 2- O
wW@2®5/001326 | n order to present a certain serviPEI/EP2004/050787
potential customers, the service provider describes a
custoner specific service environnment in formof an
offering. The termoffering as used in the present
pat ent application describes a custonmer specific
service environnment exclusively in business terns and
does not contain any details on the real resources or
its assigned resource nmanagenent actions. The probl em
for theéE8er%i®&*provider is to map or transformthis
formof an offering to a custoner specific service
envi ronment bei ng executable Ry the resource
managenment system The present patent application
descri bes a nmethod of doing such a transformtion.
State of tHE" APtP*PIF"t HeCSt at"es BT he AT SySt¥AE " The
t r ansf cirpeerore gfrotider gffcerienr Festerdrh@mecEistsaryice
| ookup e@fridoh@:n€ anr 88paIHMNGE fELSQUITES tEBNagRABAtas used

act i onslnotrheapﬂzamaﬂjatgﬂtngpp@mgm &bgc%@@tal anc9k-t hem

The fi rSth¥Ethserv£g% ) 1Lén%g% c&u51v ALl Gusiness, terms
environnents, 1.e. each CUStOﬂEf exactr t he sanme

servi ceanérﬂ?ﬁf SAmeRtta T A"E 4856 bF gP%ﬁ% leF‘?sfércFes or its
of f er i rigsionehectWF respoenmieny a?tesmr% rrapegetrenhe

act i onssehaire droviber deftioned and-ao¢foadoptedomusrual | y
Whi ch iS5 :&-160RPl £%uRABkkt et ef OrerREL QhviREORE: PEOGESS.
Typi cal Y. .08 I &S o ‘E@soﬁf&@%&%@ﬂéma&}sk&ﬂs are

descri bed by docunmentation, 1f at all, which lists the
operator' s tasks to be done in order to create and
oper at €Pf FESTRS ITBRET FPEEFVICE e ethPToniERteY Do st eps
of aut et iaorrahaiperaaisready been achi eved usi ng
installati on and configuration

State of the Art

In the State of the Art systems, the transformation of the
offering is either a static lookup of the corresponding
resource management actions or a manual time consuming
creation of them. The first method is applicable for static
environments, i.e. each customer gets exactly the same service
environment. In case of parameterized offerings, the
corresponding resource management actions have to be defined
and or adopted manually which is a complex and therefore error
prone process. Typilcally the resource management actions are
described by documentation, if at all, which lists the
operator’s tasks to be done in order to create and operate the
customer’s service environment. Some steps of automation have
already been achieved using installation and configuration
programs and/or scripts. However that type of automation still
requires some kind of manual processing, at least the
selection and parameterization of these programs, and their

execution at the requested point in time. Autonomous resource



prograns and/ or scripts. However that type of
automation still requires sone kind of manua
w@e@sossRang, at | east the selection and PCT/EP2004/050787
par anet eri zati on of these prograns, and their
execution at the requested point in tine. Autononous
resour ceDE9- 2002- 0043 - 4 - control systens require
all kind of managenent actions in a nmachine - readable
formw th defined syntax and semantics. The system
creates and operates the custonmer specific service
envi ronnent according to defined rules and activities
The WRADI2&OPPUEess of creation, operation and
del etion of the custoner specific service environnent
nmust be supported by providin? appropriate machine
readabl e task lists, rules for the dynanic allocation
and de- allocation of resources, and the service
envi r offEMAPT SPEETT Featertt *Ednpolfdrteie's §agirhy » @
(event sagnde-sedrstyd parinoris) defifbd spittes enf rreoradsi- ofrear e
gener atsegteh\ertfies b hpe--desetd bedond? ddabsit néentt on.
Qoj ect ofi thend QVERELGN Sht tdanG1 s QRA LhisSicikhe 1abj ect
of the &%S%%t In%?QE%Q@n % &% Rmovh<%l%npncg %.and
system'TOr Butomati cally transformng a provid
offerlﬁgﬁﬂ@§tFWﬁfﬁﬁ %mﬂﬁ?ﬁﬁéﬁmgﬁ?%l ét@ﬁV?P%ﬁh%h?y
( cust omwervigpecitPrwrsaevicckire meptdimEaty) Lisgsbasienelys
terns itA¢ Oy@nnaehidee: ion raeadabliecantbnexe eeoaltee, ot e
(cuUSt ONBFyiSPRETifrbkneSE YA & 8 EINEF QRIB ALt dRfh i kd QBShts
whi ch can Jbe C%Omw 63 Xesgrl%&%t%qn By TRSQUI R,y che

manag ement systems. Brie summary of the 1nvention The
i dea OFEVﬁg et 1 AVEntT'8HPY to provide a net hod
for automatically transform ng a provider offering
descr i bbirgt fcthst owertigpeci fi ¢ service environnent m
busi ness terns into a machi ne readabl e form which can

be aut Q;;@B:ttl,lr‘r‘galfll% tgxrig,cgﬁec‘ggjeb‘y of the present invention is to
provide a method and system for automatically transforming a
provider offering describing a defined service environment
(customer specific service environment) in business terms into
a machine-readable and executable form (customer specific
service environment definitions) which can be automatically

processed by resource management systems.
Brief summary of the invention

The idea of the present invention is to provide a method for
automatically transforming a provider offering describing a
customer specific service environment in business terms into a
machine readable form which can be automatically processed by
resource management systems.

The input for the transformation is the provider’s offering in
business terms as well as information from the resource
catalog. The result of the transformation is a customer

specific service environment topology that states all the



resource nmanagenent systens. The input for the
transformation is the provider' s offering in business
wo esos®oErse wel | as information fromthe resour CECT/EP2004/050787
catal og. The result of the transformation is a
custoner specific service environnment topol ogy that
states all theDE9 - 2 0 0 2 - 0 043 5 - necessary
resource types, their configurations and their
dependenci es. Based on that customer specific service
envi ronment topology and information fromthe resource
managenent catal og a custonmer specific service
envi r odAerfdef4cnition (SED) is automatically
generated which contains all the configuration
information and definitions of the resource nmanagenent
actions in order to instantiafe and drive the
operation of the service environment . The SED can be
depl oy @d9sAtY LESPESD RS ARy EREAT "8y ST AT? RAT T
aut omatdeabéngiex eputesn tthe: regowArcerendiiagenest act i ons
W t houtent 16nREE @bpREANEC HIDIGUI AL F0R 1St epSo@ther W se

needed malB;' b Q%g»glrog Rt g&@orgﬁ &tptg&fg‘e@\gsmte VhEWs. R t he
draWI n%eflnlt on \%/a is autom?tlc%lsiy enera!: Ocpah 19 clogtcatl}lsngJ]

f eat ur esan tages o esent I nvent

be appéf’%ﬁfnﬁlﬁurﬁh@“fmf?%\ﬂﬂ?@ ad‘@t"éﬂ%&“iﬂfﬁft@’ﬁ resource
descri perwarenThetivovel dréet ar eésstehtithe aphdehe B are
set f orcbérak 1ont dreciap pendedesh ainfdnt . Tihe dEnv@AtbeOfployed

i tsel f ,lntw\gef\é@gwrc@%amgnlenassy&eart%geran%améﬁyoéxebh&%s
further, obggogg%v§§na D9, adant gass.d her ok, WLA) be

best underst 00 ref erence to I ow ng det ai | ed

descr i p:f”i‘fdﬁuréfloénsﬁe?? G557 45 VE=&itbodi ment when read in

conjunction with the acconpanyi ng draw ngs, wherein:

Fi g. 1 mshowsesariptokefctigy tevefalt hiews ¥ entidrevigyst em f or

transform ng a provider offering describing a customer
The above, as well as additional objectives, features and
advantages of the present invention will be apparent in the

following detailed written description.

The novel features of the invention are set forth in the
appended claims. The invention itself, however, as well as a
preferred mode of use, further objectives, and advantages
thereof, will be best understood by feference to the following
detailed description of an illustrative embodiment when read

in conjunction with the accompanying drawings, wherein:

Fig. 1 shows a block chart of the inventive system for
transforming a provider offering describing a customer
specific service environment in business terms into a machine-
readable and executable customer specific service environment

definition,

Fig. 2 A/B show a specific implementation of the Resource

catalog which is preferably used by the present invention,



specific service environnment in business terns into a
machi ne - readabl e and execut abl e custoner specific
wagesogiocs2envi ronment definition, Fig. 2 A/ B shpeI/apr2004/050787
specific inplenentati on of the Resource catal og which
is preferably used by the present invention, DE9 - 2
002 - 0 043 - 6 - Fxg. 3 shows detailed flow chart of
the inventive transformati on process for creating the
customer specific service environment topol ogy, Fig. 4
shows an exanple of a custonmer specific service
envi ronnent topology as a result of the inventive
transf EPEP?0R4Sr ocess, Fig. 5 shows an exanple of a
nore conplicated structure of a custoner specific
service environnent topology as a result of the
i nventive transfornmation procéss Fig. 6 A/IB show a
preferred enbodi nent of the inventive conpilation
process, and Fig. 7 shows a detailed flow chart of the
over al [Fig nverrbysy éetedipgi f1av icomrtprocessoveWitvh ref erence
t o Fi g.tkansth@b€ioh reeps chedraachhpeke ehdbteri ddeystitat i ng
the invugnhityve.coppenent s fqr transform ng an offering
descri bing a custoner specific service environment in
busi ness terns into a nmachine - readabl e and
execut abf e * cii8t ok P *EBET O i%cCEEPVT cE°eHivf roftent
def i ni teporroRsisie foreapevbes priseessed thy ievepeigour ce
managenemssytstiemprddd@si nventi ve conponents nmay be
preferably inplenented in aclient - server

archit %9%0 anbik WLER LG, %Urﬁérgné%ﬁpl%?%dast%éﬁﬁt Pt =

system 150 with an operating system |
W ndows gAY Priteriie erélrcc?v%’g%ro TRE NBESeLpe,? 5esé‘ltt Re
servi céPpriovArdEr treR% CH A& VRSPt em 100

Fig. 6 A/B show a preferred embodiment of the inventive

compilation process, and

Fig. 7 shows a detailed flow chart of the overall inventive

compilation process.

With reference to Fig.l, there is depicted a block chart
illustrating the inventive components for transforming an
offering describing a customer specific service environment in
business terms into a machine~readable and executable customer
specific service environment definition which can be processed
by a resource management system. The inventive components may
be preferably implemented in a client-server architecture in
which the customer uses a client system 150 with an operating
system like Microsoft Windows, and Internet Browser like
Netscape, and the service provider uses a server system 100
like IBM pSeries with an operating system like IBM AIX, an
application server like IBM WebSphere Application Server, and
a Web server. The server of the service provider 100 has

access to a pool of resources 133 like hardware, programs,



like I1BM pSeries with an operating system|like |BM
Al X, an application server |ike |IBM WbSphere
wae\ppbkioeereé on Server, and a Wb server. The serRET/ER{004/050787
the service provider 100 has access to a pool of
resources 133 |i ke hardware, prograns, DE9 - 2002- 0043
net wor ks, disks etc via a resource nmanagenent system
132. The pooI of resources nmay be owned and rmanaged by
the service provider hinself or the service provider
uses anot her service provider's pool of resources. The
custoner preferably communicates with the service
provi deesoge-éo¥nuni cati on protocol HTTP/ TCPIP. In the
first step the service provider creates a certain
of fering m business terns and_puts it on his server.
The customer who has concl uded a service agreenent
with the service provider can accept that offering.
The corelirskondighks rhe v PVicER TaY MERATETA™ a8 SW8l 132as™¢ he
accept ance oofretdvecsf feeriengnedrndh @aegee by ede veavionl i ne
COMUNige&ihoN nhetWe e +6AISEOREY paREdSelats G o0 Web ke

The |n%§ghh¥gsqg£pgglgggrgg briefly summarized as
follows: The provid ffering 110 aggzlnforna on

from t H&® Iﬁéiour c@reéa? DGO ATE Uisé SRt Pore”

the Tr a’ﬁéfcﬁ‘i“ﬁ‘ﬁtqaéﬁ’“c@ﬁ‘p‘t?ﬁéﬁ*tTTPﬂ%PIPThe output of this
Transformati on conponent 115 is a custoner specific
Servi ceneivui riomrendy {epel-ogy k2ided hirSat6tSt @FELin

SpeC'f%ﬁfé@ﬁ&h&%u@ﬁM&!@ﬂﬂ?Q&d;QQQ&QQM1&3Qm&§muﬁﬁg as
i nput together with the resource management, .actions

service ent

122 fromthe resource managenent acti ons cata g for

t he Corfffi*4t iPon *ETnPOneHEr 1 55" ?ﬂﬁr¥ﬁn§PeﬁﬂFﬁﬁ?@8Pfthe
Conpi | &b oarconperentati & geléd st Brrercespeetds PE t8ervi ce
envi r onmeatingdefd pé tekantdB3Giavniche coehudesioa wetecof al

I eSOUr CRs1FRNAGRITBAL: &ChiQNE Wi Ch

The inventive method can be briefly summarized as follows: The
provider offering 110 and information from the Resource
Catalog 112 are used as input for the Transformation component
115. The output of this Transformation component 115 is a
customer specific service environment topology 120. This
customer specific service environment topology 120 is used as
input together with the resource management actions 122 from
the resource management actions catalog for the Compilation
component 125. The final output of the Compilation component
is a customer specific service environment definition 130
which includes a set of all resource management actions which
can be deployed into a resource management system 132 (not -
part of the invention) which automatically executes the

resource management actions.

The resource catalog 112 itself contains individual
descriptions for all resource types which are available in the

Service Provider’s infrastructure. There are base resource



can be deployed into a resource managenent system 132
{not part of the invention) which autonmatically
WE@2@s00E36 t he resource managenent actions. ThePCEEP204ES0787
catalog 112 itself contains individual descriptions
for all resource types which are available in the
Service Provider's infrastructure. There are base
resour ceDE9- 2002- 0043 types as well as conpl ex
aggregat ed resource types described xn the catal og.
Base resource types contain references to certain
prograns (nterpretable tasks) which are able to
execut e 0#E86Ur ce managenent actions (e.qg.
create/ delete) for these resources, interface
information for said prograns, and additional data
necessary to manage the resources by a resource
managenent system For exanpl e the base resource type
"serverty8yS R Py 85 GERCHT BET PR °A TPETIETR ATES 165 T8
resour cie penegelm®nt actions. These resource nanagenent
act i onssaa¢ ecfduetPrgleallogr diasksereneh @ScLEaat progrand

del eti on,0f p A LOSOWLES mcmczblaﬁﬁe to l&adabl g rggomceFor

exanpl e suc Jmy S¢ n_URL whi ch
references a %c(%é‘ms %“’ﬁ?’ceﬁ eé‘e;rjgfé’ogrese type

defi ni tﬁnﬁﬁ‘ga‘éend“ftoﬁ‘@ltt?i’r f &s poAdiTAY fan atfe AT 4et i'8fs
may be pressedete byraghebe esonyres anufeaet oy @pragemerhe
servi cesyptaovi der itself. Beside these base resource
types, the resource catal og contains categorized

aggr egafto§dex£,fp2\9/gtl%‘é &abd F%S?our%gh%h RE %rds%s%%‘/er al

abstraction resource cat al Og - Al al n,
a8

these aggiegat & r%%%‘iﬁ“&ee P ypes Ry & BBV

cert ai MPPEs BHCEE e NEEFABT UR ESOUT 21¢r FRtBEUSH ¢ hesks such

ser Vi cexsperviideranacedrtdpngr teordsbgrcaei@dsachine-readable
form. For example such a action may be described by an URL
which references a Web Service. The base resource type
definitions and the corresponding management actions may be
provided by the resource manufacturer or the service provider

itself.

Beside these base resource types, the resource catalog
contains categorized aggregated resource types, which provide
several abstraction levels within the rgsource catalog. Again,
these aggregated resource types may be provided by certain
resource manufactures or created by the service provider

according to its needs.

An aggregated resource type contains references to one or more
other resource types with certain parameters for them or a
certain combination of them or both. E.g. an aggregated
resource type ‘HIGH-SECURE FIREWALL’ may reference to the
‘STANDARD FIREWALL’ with configuration parameter to only open
port 80, where ‘MEDIUM-SECURE FIREWALL’ references the same
*STANDARD FIREWALL’ but with configuration parameters to open’



An aggregated resource type contains references to one
or nore other resource types with certain paraneters
WO o0050bee or a certain conbi nati on of them or BOL/AP2004/050787
E.g. an aggregated resource type ''H G+ SECURE
FI REWALL' may reference to the ' STANDARD FI REWALL'
Wi th configuration paraneter to only open port 80,
where MEDI UM - SECURE FI REWALL' references the sane
" STANDARD FI REWALL' but with configuration paraneters
to openDE9 - 2 0 0 2 - 0 043 _ Q port 80 AND 1024. An
exanpl e where nultiple resource types are referenced
i s theraggpregar«ed resource type ' SECURE WEBSERVER
whi ch may reference a ' WEBSERVER resource type and a
"FI REWALL" resource type wxth their appropriate
paraneters . Fig. 4 and Fig.” 8 show exanpl es of the
cat egori zati on of resources. The categories are used
to bui lPdrthPYREY 18Hstiraetddler gsotreE Pypesoupet orehers
of f eri ngtdremel . isTeehnivealtdetaolge siyod - UREA YEBSERVER’
r esour G&idnyReSrabnthel riesSRidrgU-atd-00 1Py aftebers are
hi dden .an. e, hi.gher. abst [agtion g&%@%ﬁa@n?agggers.
represented by categorization information (such as
"SECURE' or 'UNSECURE' ). The hi ghest aggregation
| evel s Faf ¢ St of DN e geyedi Cetlr GFFEREFZ3819f Pering as
it descridvessa Weshoreriespeei fsed tsemyiceisgdpyiepompert m
t he terdsuas uged Joto theotategordaat t@hnicdN@etails
gener at, on 0%, thi s 0f ferjng fek alied. L eSO CE LYRRS FRY
be suppol ted, Y. .CoLIALR. L QolLLng: The r.esenrce catal og
may be i nplerent ed as "a certal n Ciaﬁe I N a dat abase or
even usSEFESSPHFAPH SRMIF1R Gr P8 Fitge” 2° ASEHE s
sanpl e "8%EEHEEL) .of such a XML file which defines an
aggr egatedigesousgeqitype 18 8ECURE WEBSERVIER srviMy ch

E onsi gtp%oage@s HEIR : K} BEWALL: sande A - STANRARRMEBSERVER.
I g. S

serv1céng§vf%onment in the terms as used for the
categorization. The generation of this offering related

resource types may be supported by certain tooling.

The resource catalog may be implemented as a certain table in
a database or even just as plain XML file or files. Fig. 2 A
shows a sample extract of such a XML file which defines an
aggregated resource type “SECURE WEBSERVER”, which consists of
a HITP FIREWALL and a STANDARD WEBSERVER. Fig. 2 B shows a
sample extract of such a XML file which describes a base

resource type “HTTP FIREWALL".

The inventive transformation process is carried out by the
transformation component which is described with reference to

Fig. 3.

The transformation method is based on the categorization and
aggregation of the provider’s resource types as stored in the

resource catalog. The method itself is independent of the



sanpl e extract of such a XML file which describes a
base resource type "HTTP FI REWALL" . The inventive
w0 e@ssboeerat i on process is carried out by the PCI/EP2004/050787
transformati on conponent which is described with
reference to Fig. 3 . The transformation nmethod is
based on the categorization and aggregation of the
provider's resource types as stored in the resource
catal og. The nmethod itself is independent of theDE9-
2002- 0043 - 10 - specific assignment of resource
types xnto categories it is only inportant to have a
cat egoPEZ4a0420p048f resource types. The categori zation
of the highest aggregation, i.e. the highest
abstraction level, is used in the provider offering,
such as a "SECURE WEBSERVER™ Wffering. Category
"SECURE" nmeans in this exanple, that a firewall with
speci alsPeiEyd pistewenndt corfirefuEFEer 05 ic8tegaries of 1k ke
of f er ednseLpocEnenyYi faAREtegorThe idrnvemtiovecenetrhod
takes a service provider offering as input and buil ds
a resoyre %J%Q&L&BQ|099c¥1et1{l§§es%0a%gr{g9&on RQOJ ofe the
topolog% tree 1s th erlngl tself Ovd e ggferlng
r ef er eReBE R AGYTeFared 1 éSolifte tYpe Wth Certdi’h
cat egorPZati én“leﬁ‘ffﬁrW’PéﬁRBﬁ‘" tier et ﬁé?ng?Yok%”‘CEﬁ?"t“ﬁF‘%s
resour ge thypexamald,hehatesdiregellcatial wgei40Gitt fhetee ranfy
mat chi rgndib@as2ak GR @it to@rina dryfie@ adekytck Sn@itonment .
aggregated resource type itself. Again, the aggr egat ed
resourgg Pe IS er%?E ed by the cate i zation_
e}

tlve €3 a’ Service prov rln as
i nf or ma oun e resource cata

t ypi caIlPVtraé‘gLH”tlédﬁ A TGRETET CHST ‘eOPFJeﬂgértéﬁ%églo"F%%oWEe
types 5002 600Riopy greet e tht afferiny Ho8E -of the service
envi ronnent gets expanded in one or nore expanded

child nodes £60.ndheriBlROAnWIEKS At ACY:SHME ] Ype WHHRCH

means chEta?@%Qte%éﬂ%Q&%g information, the method looks up this
resource type in the resource catalog 400. The entry matching
the search criteria typically is an aggregated resource type
itself. Again, the aggregated resource type is expanded by the
categorization information found in the resource catalog which
typically results in one or more referenced resource types
500-600. I.e. the starting node of the service environment

gets expanded in one or more expanded child nodes 600.

The method works recursively, which means for each expanded
child node in the topology tree, it searches for the
categorization information in the resource catalog and expands
it, if found and so on. The recursion ends, if a base resource
type is referenced which is not further expandable. In this
case the node is a leaf node in the tree 700-800. It
represents a specific base resource which has to be managed in
the customer specific service environment implementing the

cffering.



child node n the topology tree, it searches for the
categori zation information in the resource catal og and
wepanads2ét, if found and so on. The recursi onPENEB2004/650787
a base resource type is referenced which is not
further expandable. In this case the node is a | eaf
node in the tree 700- 800. It represents a specific
base resource which has to be managed in the customer
specific service environnment inplenenting the
of fering. DE9- 2002 - 0043 - 11 - After the
transformati on process has finished, the custoner
speci f iRE>s¥P¥i0€e3 envi ronment topol ogy tree has been
build 900. Each leaf in the tree represents a certain
base resource type. Up to this step in the processing
no individual resources have beén sel ected, only the
resource type of the required resources has been
det er mi AétE CFRUFIRETTTBIEC" PRECEOPDT ot S tHhe TPedeal so
r epr esesesifiheerekatronsniget weenodvat:@e tehdsen build 200.
I esour cesn Qkacef tcad Rrdey Peredbhtd ar RF-£1i@NGEe trOsduigh tihe.
an exanpl & @h:sSifpl & &gsmg&rs@pﬁ&llmlsm%gf VkGfirces have
envi ronbman .t[ec eJ 9r¥L ttrheere(s:ouece% Xf Ehe required
transf orimarton conpoRent 18 described. A S wpi'e
provi der* ot fer Pﬁsgb‘%ﬁ?u?edeﬁ‘é“@ds%r@éﬁ\/lfﬁ t°p°l°gy of
VEBSERVER1B e 2lFhecrgtfats e desciitbestidee sbev Fieen
envi r onfenircexet usiteeh yypen busi ness ternms w t hout any
references to specific resources. For the exanple, the

foll ow ries._ar fine r e
cat al ogvpg%é%ﬁ%g§Eﬁvﬁ%T§V\%E§éﬂ/gﬁ % E‘&e (’ean Sth 0

FI REV\ALSLPe"fél‘ér?&”éﬁ??\?ﬂﬁf%)@%%ﬁ?&?éﬁ?yl?ee I'—‘ir ¥ 16 -
r ef er enc@ssPHNOKI RPPIcBWAF | it PeIp ot B80S GREY 9o

r el easedfd:8pg would be “SECURE SERVLET WEBSERVERL5”. The offering

describes the service environment exclusively in business
terms without any references to specific resources.

For the example, the following categories are defined in the
resource catalog:

SECURE SERVLET WEBSERVER 15 - expands to FIREWALL 16 and
SERVLET WEBSERVER 17,

FIREWALL 16 - references to NOKIA firewall with port 80 only
released 18,

SERVLET WEBSERVER - references to Apache Tomcat WebServer 19

Using these definitions, the method looks up “SECURE SERVLET
WEBSERVER 15” in the resource catalog, which will expand into
a NOKIA firewall 18 and an Apache Tomcat Webserver base

resource type 19.

With reference to Fig.5, another more complex resource type

topology is described.

A more complex example will use parameterized attributes to

control the layout of the topology tree. For example the



SERVLET WEBSERVER - references to Apache Tontat
Webserver 19 Using these definitions, the nethod | ooks
W@ ROSSECURE SERVLET WEBSERVER 15" in the resouPCEEP2004/050787
catal og, which will expand into a NOKIA firewal|l 18
and an Apache Tontat Webserver base resource type 19.
Wth reference to Fig. 5, another nore conpl ex
resource type topology is described. A nore conpl ex
exanple will use paranmeterized attributes to control
the | ayout of the topology tree. For exanple theDE9-
2002- 0043 - 12 - generation of resource clusters is
handl edP®3siNg Phe paraneteri zed "SET OF ..."'
attribute. The paranmeters for that attribute are the
initial size, the m nimum and_paxi mum si ze of the set.
In this exanple the service pF%V|der offering is
" SECURE CLONEABLE SERVLET WEBSERVER 23". The foll ow ng
cat egor 788 %41 tefPIEEFS AIVFHES réshafiee waralrdy: SECURE
CLONEABtE2SERMZ BT “"WEBSERVER 2 8ributex pidR o rérst 1 sREAAA Hat
25 and SkEfioke SERVAETNAEBSERVER 1 4oi n dmbdREMALrk x 26m -size
referenges,d -:NOKIA firewall with port 80 only
rel eased 28, SET OF SERVLET WEBSERVER 24 expands to
LOADBALANCER 26 and multiple (initial, nm
SERVLET"WEESERVER® 2t7‘eS‘EF‘WLCE1PrWE§§ERVER“?7lSr e? Ehces
t 0 ApacHENTFERT SERWED JE7156RER 30" LOADBALANCER 26
r ef er envestdi oowli BMc¥ebSpher-e- BdgecSer wes hledunwos katalog:
Di spat cdietre28dieisng skhese wdedekfirt 10054385 to FIrEWALL 25

transf of nad:i,0f g&r\yp&qn%tﬁ%é I24cr eat e the custoner

SpeCIfI c_service enyvironnment E%;& tree as shovvn

The nunB&F"*6F 7esbUrces™t 6f hioﬁ%z* “ﬁ§ Gpritn pery &0 only

released 28,

SET OF SERVLET WEBSERVER 24 expands to LOADBALANCER 26 and
multiple (initial, min, max) SERVLET WEBSERVER 27

SERVLET WEBSERVER 27 references to Apache Tomcat WebServer 30
LOADBALANCER 26 references to IBM WebSphere Edge Server

Network Dispatcher 29

Using these definitions the transformation component will
create the customer specific service environment topology tree
as shown. The number of resources for the “SET OF ...” is
specified as parameter in the provider offering and stored in

the topology tree as node attributes.

With reference to Fig. 6 A/B, the basic functionality of the

compilation process is described.

In order to instantiate and operate the customer specific
service environment, certain tasks have to be completed.
According to the customer specific service environment
topology tree (22; see Fig. 6A) certain resources types 23-25
have to be selected and prepared in order to participate in

the required service environment. During operation of that



specified as paraneter in the provider offering and
stored in the topology tree as node attributes. Wth
WO edosioeriee to Fig. 6 A/B, the basic functional PC/ERI004/050787
the conpilation process is described. In order to
instanti ate and operate the custoner specific service
environnent, certain tasks have to be conpl et ed.
According to the custoner specific service environnent
topol ogy tree (22; see Fig. 6A) certain resources
types 23- 25 have to be selected and prepared in order
to participate mthe required service environnent .
Duri ng &Pet’déi%h of thatDE9 - 2 0 0 2 - 0 043 - 1 3 -
service environnent certain nmeasurenents have to be
taken, such as nonitoring the response tine of a user
request to the web server. Théde measurenents nust be
conpared to limts as negotiated with the custoner of
t he ser$ATEES EHVIPBHeTf el " HE NERStifetd Valtaes
exceed tuse dsimprtrimdeict Fondlse rresouf cesserustudre @deed
to the &@8rabrGas |lavd heddBdtots Thetr Waodepaeeabl nniangs

oper at i Q0L 4B G USLONBL oS PEEI L GeSALY] CE 18Nk RONPENL
can be done bregqﬁ9utononnu§wr§source cantr.ol system
t o

. the meas imits, resopurces

which i ROt part of that i nvention. In order to neet
t he custsher Epetifite deFiihtt PSS t'He resource
control system nust be configured with customer

speci f i edebifictda0ng, anwhbehatape of @e r@SOWEL Bpecific
managen®at: ACnk ORSndn@lcah R EIASLNBY 2 8REGLE] c. S0k CE

envi r onIBpl., %Jggeznewgi%mwn%@ m%g%wan@g{ioqn%nm&gmg

are provi y resour ce _panagenent actions catalo
are a col FECti o™ 8FFt SRE™6f° FoI Towriy typegree

mt er pr e¥°abi%e ARKS™PZY' ke PHTiE LI Eht BoETE” opRiiate t he
ser Vi cedegipvitk@anenich dilkege taskse mayacbesnt efcgi@ncies itho

eSour C&istomer specific service environment.

These resource management actions which are provided by a
resource management actions catalog are a collection of items

of following types:

interpretable tasks 23'-25" to create and operate the service
environment. These tasks may be references to resource
specific installation and/or configuration programs 23'7-—
25’7 (see Fig. 6 B) or may be just described by the URL

pointing to a web service.

Finally as described in the method below, these individual
tasks for each resource are combined into a customer specific
service environment task. To be machine readable, that
composite task may be described using workflow technology,
with all the resource specific sub-tasks which are individual
activities in the workflow. The workflows itself may be
described using e.g. a XML file according to the BPEL

(Business Process Execution Language). This workflow



specific installation and/or configuration prograns
23'" - 25" (see Fig. 6 B) or nmay be just described
whyoosier7IRL poi nting to a web service. Finall yPEEEP2004/050787
descri bed in the nmethod bel ow, these individual tasks
for each resource are conbined into a custoner
specific service environnent task. To be nmachi ne
readabl e, that conposite task may be descri bed using
wor kf | ow technol ogy, with all the resource specific
sub- tasks which are individual activities in the
wor kfl ow. The workflows itself may be descri bed using
e.g. a BXRE2%P31%%3according to the BPEL (Business
Process Execution Language) . This workflowDE9 - 2 0 O
2-0043-14- description can be deployed into
t he wor kfl ow engi ne of the reSbdrce control system and
execut ed as needed, decision |ogic which can be
i npl enEREFAPTR™ t9HR P oteRT WP it e S EpIEYEdeI9tt 0 T ke
rul es errgeuree gbrtirhie sysespure exewhtd e nsgisttem For
exanpl e there nay be rules for nodeling the service

provi def..husj riggsl% Aedelan Lm qmplreuérﬁéd defdnbi g, \A/elr%bes
custoney out  of P“e ruqesfe pd%orteres custoners. is the

nmost cri F O(,Ya‘f1 TR S Ness varue. as thsélSte
cust oneFl‘)rvﬁXF‘Tplbé‘hEﬁEe‘Faéfr Ped™ien Ladeofy é%ﬁ?]ﬁ:"éce

shor t ageovidmotrheresxmpl € L ar-ervlat dstiwhio higefousiemer
cert ai mukidh {8, seaandt tdpeoded icontsné: hetiaken dMtasan
the |indels 8f Quithssethiud f ot hese fdibrs ane Heplayed; in
into t I'!:ec\sg %Ifex%sc%qgé gl@orggget rk%ot[‘h%hs_ougrgp%e @na&?ﬁe%lch

system ca i aut ononousl % react on certa

S|tuat|d§ﬁ§“°‘a?i3 S ggEr t e BRFIOPYF dtte EhET?6ﬁ§‘§ﬁ%ﬁh%s
addi ng 'OFeetsVviiagrd eSotirErsiis e $PocE HEt T 4Rt 6Wee' s
speci ficvgberaf te ervonrco neadepergvent e ammde SUbSCiopbusoNs
for event& B eedein bOuefiabl @n€ QETY4BE €8BS iaPiopaLYEEN t he
partl CIaQ@Jtan%u&?%gléﬁgi%gr@n?eglmatresources to or from the

customer’s specific service environment,

events and subscriptions for events in order to enable
communication between the participating resource management
actions. This communication is necessary to e.g. propagate any
state changes on the resources to the resource control system,
so it can act as required. These events are the base for the

situation detection and rules evaluation as described above.

The method as outlined in the following section has to
generate all the above described resource management actions
for a customer specific service environment. All these actions
are in a machine-readable form, depending on the specific
resource management system. Typically the actions are defined
in some form of XML data like the BPEL workflow specification
mentioned above. The set of all resource management actions is

named SED, Service Environment Definition, in the method



actions. This conmunication i s necessary to e.qg.
propagate any state changes on the resources to the
WO e@s0es control system so it can act as reqedCT/BP2004/050787
These events are the base for the situation detection
and rul es eval uation as descri bed above. The nethod as
outlined in the foll ow ng section has to generate all
t he above descri bed resource managenent actions for a
custoner specific service environment. Al these
actions are in a machine - readable form depending on
the specific resource managenent system Typically the
act i onsPEr&%gePithed in sone formof XM data l|ike the
BPEL wor kfl ow specification nentioned above. The set
of all resource managenent actions is named SED,
Servi ce Environment Definition? 7in the methodDE9 - 2
002 - 0043 - 1 5 - below, as this set defxnes the
cont ent>aptt belad et GffizesspectPratswp\egevior of a
envi r onsreptfic Faevicorpriratiegn conponent requires
follow ng input: a description of the service
envi r onfRN ;LSS0 C8EARR! OOY.: 22, =81 Grind ni%Juerm of a
directed a- cyclic tree. Each node 23 - 25 of the tree
descri bes a resource type of the service environnent.
Thi s i nf GFFaLE O RASPDERTY B FRETEAPEE by 1HES St FRAKI%AIF 0N
conponent- ds Weseridbedeeamdl 4-erclia tged. Bfchgiogpl2@ - 25 of
r esour CenaRageseibesas trk @R8ce2Bype- o2 nceaihi deatt i daindig .
how t 0 RDAYE: RaSbNULE HEES QLA b ReRY: Lhe.fg50uUr ce
controIcc;ﬂ};_{osntegtmaS For..exanpl.e the resource managenment
actions action nay ‘be “described by a URL pointing to a
web service with the correspondi ng web service
descri pt i*®n °f i fR3F meefuree WBBReresiangionhése —f oF pade
descri ptdsonsind he tetdeg eaiinpnt rospeettybé bande gat her
al | requiskede icpf@bimti@n. about the actions.

For example the resource management actions action may be
described by a URL pointing to a web service with the
corresponding web service description in form of a WSDL. Using
these formal descriptions, the method can introspect it and

gather all required information about the actions.

Depending on the node type 22 - 25 certain actions are
required. E.g. for leaf nodes in the tree 22 - 25 which
represent base resources, management actions such as create
and delete are mandatory 23’ - 25’. Those resource management
actions will implement and/or reference to the appropriate
installation and/or configuration program of the specific
resource type. For intermediate tree nodes (aggregated
resource types) like those defining sets of resources, the
rules must be provided which define under which circumstances

elements of the set are added or removed.



Dependi ng on the node type 22 - 25 certain actions are

required. E.g. for leaf nodes in the tree 22 - 25
wabiosiorepr esent base resources, nmanagenent acPCDEB2004/050787

such as create and delete are mandatory 23" - 25

Those resource managenent actions will inplenment

and/ or reference to the appropriate installation

and/ or configuration program of the specific resource

type. For internediate tree nodes (aggregated resource

types) like those defining sets of resources, the

rul es nmust be provided which define under which

ci rcunsPENE®s-®renments of the set are added or

renoved. DE9- 2002- 0043 - 16 - Wth reference to Fig.

7, the conpilation nmethod works as follow ng: Each

node in the custoner specifiélgéTvice envi r onnent

t opol og S a resource type described by its resource

nanagen%ﬁ?JﬁéFﬁéﬁatqﬁégﬁeﬁﬁ%&oﬂﬁéVéP%é@“ﬁﬁéméﬁ%ﬁ%ner

speci fi eclderivg:ce envi ronnent resource topol ogy 150 and

conbi nes the sinple resource managenent action tasks

of eachzQdgqi nt, oché ec\agmler gpagg%nsertqﬂ_sekam&ngema
create tas § g he descri pti on of

t hese cor%#(ﬁgédl tasﬁSource Eyé’rt “8F "t “SED’ (8&TVice

Envi r onTA@ATe BT PHILET oM)° WiiPeh tTctHie Batpatoret speréfic
conpi | atqrgrrestrepronhent gedpircortordiesdedd sicdoperbogiscthand
t he evesninslancoementansithser ki oonsskare eerbicaednand
descri bedeidl tRerRERaskENe: LESOULGEe TRNAGRNERL: ACTLONS

provi degGonmppn, L0t e Jomst@?eocgm@é\tedcg@ksbesU%% 02 E e
extract the descrl tion and interfaces of tl

whi ch af® [REEFe fe&F et l?ﬁfﬁnﬁjélof‘br’“mrft?njasgé??eﬁ%tpbtf °t he
resour C&¥ ¥R e P edohr ée hdtageentedysrelpeiThed the
net hod seripbs theseusicapdteotsasdkescabitehent esottice! in
management s@act i ons

The resource management actions provide common interfaces 250
that can be used to extract the description and interfaces of
the tasks which are later used at runtime for management of
the resources in the resource management system. The method
scripts these simple tasks of the resource management actions
to form a complex composite task that can be interpreted and
executed‘at runtime in the resource control system. The input
and output parameters 350 of adjacent subtasks have to be
mapped using parameter name resolution 450. The sequence of
the tasks in the result task is determined by the parameter
maps, i.e. a subtask which requires a certain parameter P as
input, must be sequenced after the subtask which provides this
parameter P as output 550. Some kind of aliasing may be used
to solve the parameter resolution by name. For example a load
balancer resources requires the Apache server IP address as an
input. Therefore the Apache servers have to be ‘created’ first
to get these IP addresses and pass them to the load balancer

create task.



to forma conpl ex conposite task that can be

interpreted and executed at runtine in the resource
weoemsnel726yst em The i nput and out put par anet ePGT/BED0©650787

adj acent subtasks have to be nmapped usi ng paraneter

name resol ution 450. The sequence of the tasks in the

result task is determ ned by the paraneter maps, i.e.

a subtask which requires a certain paraneter P as

i nput, nust be sequenced after the subtask which

provi des this paraneter P as output 550. Sone kind of

aliasing may be used to solve the paraneter resol ution

by nanelEF02e¥ahpl e a | oad bal ancer resources

requires the Apache server |P address as an input.

Therefore the Apache servers have to be 'created

first to get these | P addressés and pass themto the

| oad bal ancer create task.DE9 - 2 002 - 0 043 - 1 7 -

An exanple for the scripting nmechanismis workflow.

Each r esoerseelertaragenentriacd merhaprsovisdeskalo\Sbech

descri ptdsonrcofmahdyemdnapdcermntedi deaSKysoe. @scp€ilogadtetne

t ask angnp%ngﬁde%tﬁsi a%Kg JQ@éﬁ%e tt@%l(%ncy\’gl &Bet@r \%SQ' Sfese

knovvn ats L Ihtl €S l ?mown as ac qvltqgs a?e npned into a
wor kf | ow, €. wor KT I'oOw tO Create a“ser

envi r on??élﬁjtex wPﬁ%ﬂOerﬁtg ahd°Titpute paramst %ﬁ%“ﬁ‘f
adj acemtrvaeriantt iTes inpyghirdhovdpe SQARtRES SAgescentar e
mapped doieacds otvhem wsi sige trhesagessage pasamet eschnanes

as des CJt'h%ds;nB Jhgene pag-ﬂ%téieﬁdnggqls r@@éﬂ@écﬁ :szQEet Of
the V\Drvlf%t)}_. O\{M’le gg%n&#’“%n&%t ar%fpatrb n%xté hw%gkrllgw a'l‘he gﬁﬁ§€( of
Se 0]

wor kf | ow_conp Uence activities,

WBDL of© Seﬁ?ﬁ ?ﬁcfﬁ @lﬁqypﬁﬁéf PHiTAG SPB P e ApT@HdAt &Fi on
and t heeparanet ere mips of Hirs 2o kv ericedns e Wsed e. g.
t 0 cr eatreldrecaph@| endsErvPgensg Y MEGN MRt wogLows e4v bee
envi r onjgedteSg Wb hr¥yaki@bl@osetsvofe ERSAMINGRS Such as

described in the Fig. 5, the conpilation step wll

gener atﬁ%r service environments with variable sets of resources such
as described in the Fig. 5, the compilation step will generate
certain additional tasks to increase or decrease the number of
members in such a group. E.g. the example of Fig. 5 uses a
‘SET OF SERVLET WEBSERVER’, the creation task will honor the
given attribute for ‘initial’ number of elements. In addition
the compilation will assemble the tésks for adding and
removing a member to or from the group.
These additional tasks are executed by the resource control
system if the given decision logic evaluates to request

additional resources or release unused resources.



certain additional tasks to increase or decrease the
nunber of nenbers in such a group. E. g. the exanpl e of
wor@s/obl7eces a SET OF SERVLET WEBSERVER , the BPCEHEP10041050787
task will honor the given attribute for ~initial
nunber of elenments. In addition the conpilation wll
assenbl e the tasks for adding and renoving a nmenber to
or fromthe group. These additional tasks are executed
by the resource control systemif the given decision
| ogi c evaluates to request additional resources or
rel ease unused resources. DE9- 2002- 0043 _ 1 QCL Al
MS 1 .oEREtORod0for automatically transf ornxng a
provider offering describing a customer specific
service environnent in a high- |level description into
a formwhich is autonatlcallyl%xecutable by a resource
managenent system the method conprises the steps of:
receiving a description of¢ & %pfdVfder offering,
extracting froma resource catal og information which
resour ce t yipescNRethut &habfaPar traffsoS@ingd PEANLEELI offering

of feri %mﬁﬁr&a& L D9nd S Q0.8 L ESOUT CE URNAQENBNT , aekion
catal og | nformafion about resource menagement actions

of sai dVesoUFEE tYheti BNt 11 8d By §FPa Extr act i ng
st ep, 63ﬁﬁﬁ??ﬁgmsaPﬁSTﬁF%PﬁﬁﬁﬂﬁﬁtFVﬁﬁ?séPﬂ"?@@éurce
cat al ogreardssakite FEPOECe Mmanagenment action cat al og
i nt 0 a eekineareadaplienfaardanexeat akbenby said

r esour GG fRPAGENBAt, SY:SLEM c22atog l\;{a"fmgtl@g CREd]I AGLQe

claim 1, “hﬁéSJQDEa'am;o{s extracting step conprising

t he stergloe © 5 said ﬁﬂ'ﬁmvT§5é1 d%s%rlptlon of
sai d provfaet™o I1‘0&81 ﬁ@*ofﬁer“&?ﬁéﬁﬁtvae“i“éb{ﬁﬂra&%g types
i ncl ud|q@§oqme$49peﬁbe@; reforcaateneagnent actions of said resource
types identified by said extracting step,

compiling said information from said resource catalog and said
resource management action catalog into a machine readable

form executable by said resource management system.

2. Method according to claim 1, wherein said first
extracting step comprising the step of:

mapping said high-level description of said provider offering
to respective resource types including reference information
to execute resource management actions for said resources
types as well as information about dependencies of said
resource types belonging to said customer specific service

environment.

3. Method according to claim 2, wherein the result of said
mapping step is a customer specific service environment
resource topology tree comprising all needed resource types
(base resources) with their references to their assigned

aggregated resource types.



to execute resource managenent actions for said
resources types as well as information about
walepsnadoeci es of said resource types bel ongi ngP€DEBZN04050787
custoner specific service environnment . 3 . Method
according to claim2, wherein the result of said
mappi ng step is a custonmer specific service
envi ronnent resource topol ogy tree conprising al
needed resource types (base resources) with their
references to their assigned aggregated resource
types. DE9- 2002- 0043 - 19 - 4 . Method accordxng to
cl ai m INEwHEEEI’M sai d cust oner specific service
envi ronnent topology tree is generated by the steps
of : using said provider offering as root node of said
cust oner specific service envi‘t onment t opol ogy tree,
addi ng identified resource types as nodes in said
t opol ogy YgEed @piceh - arte wappilng™Mth sSi quiPeRF eRepific
of f er i ngryicadaivignedt | @rriodesréc0isapbriide@y ficegstepodes
when saisdd identified resource types (aggregated
resource types) map into a set of |lower |evel resource
types Q%Qngw%eggngesff repeatin th Prexﬁous st eps
until said resource types canndt beTappéd i A6 Set of
| ower r&EBULEESTNHRS (BaARE T ESBuPEettypes) . 5
Met hod according to claim 1, wherein said resource
manageneninsacich0iised RedoutRSt hbe appetat i8S aCt@aldyon,
managengat «ang/ ok fAebeli onnak;saldresouree types. 6.
Met hod according to claimb5, wherein said resource
managenent actions are sequenced according to
requi r et oF < $871%0 efiHelf e Vit R BNV FoATENL

identified resource types (aggregated resource types) map into

a set of lower level resource types (child resources),

repeating the previous steps until said resource types cannot
be mapped into set of lower resource types (base resource

types) .

5. Method according to claim 1, wherein said resource
management actions includes the operations creation,

management and/or deletion of said resource types.

6. Method according to claim 5, wherein said resource
management actions are sequenced according to requirements of

said defined service environment.

7. Method according to claim 6, wherein said sequence is
defined by input and out parameter of said resource management

actions.

8. Method according to claim 6, wherein said sequence is
implemented as workflow executable by said resource management

system.



7 . Method according to claim®6, wherein said sequence
is defined by input and out paraneter of said resource
worvagerteait actions . 8. Method according to cP@i/RPBN4/050787

wherei n said sequence is inplenented as workfl ow
execut abl e by said resource managenent system DE9 -
2002 - 0043 - 20 - 9 . Method according to claiml1,
wherei n sai d resource managenent actions are used to
define a decision logic in formof rules to contro
the execution of said resource managenent actions .
10. Method according to claim@8, wherein said defined
wor k f | ena-m0e0ess or said decision logic is

i mpl emented in a formof XM. data. 11. Method
according to 2, wherein said reference information
includes a URL pointing to a Yb Service with the
correspondi ng Wb Servi ce description for execution of
sai d resource managenent actions. 12. Systemfor

t ransf or.m ngtiedprcovidder tofdh ek ngwidesor khungsaurcdist omer
speci f i GnsRhEMICEeMA £QNMRAL ol R rdnhh MersiLEYS)ic in form
descrlR&IgﬂeLQEngmggngkgég&JEgpLPsQ%.QSEg%O%gggemam
nmanagenent system conprising: a provider offering
(110) d&t¥Pbing a custoner specific service

envi ronnent in business terns, a resource catal og
(112) cont aertongacendiing delalaigdes crliepinofs dafer @8 0UECES
types beborgidigs @ 4:he iSerVil edPt Q¥i Gefenbnftast £ uetur e
i ncl udi g, neference information to execute resource
managenent actions for said resource types as well as

i nformati on about dependenci es of said resources
t ypes 11. Method according to 2, wherein said reference information

includes a URL pointing to a Web Service with the
corresponding Web Service description for execution of said

resource management actions.

12. System for transforming a provider offering describing a
customer specific service environment in a high-level
description into a form executable by a resource management

system, comprising:

a provider offering (110) describing a customer specific

service environment in business terms,

a resource catalog (112) containing individual descriptions of
resources types belonging to the Service Provider
infrastructure including reference information to execute
resource management actions for said resource types as well as

information about dependencies of said resources types,

a transformation component (115) having input from said
provider offering (110) and said resource catalog (112) for
creating a customer specific service environment resource

topology (120) describing all resource types needed to be part



a transformati on conponent (115) having input from
said provider offering (110) and said resource catal og
w@ 2:@2)pof7e6 creating a customer specific servi CRCT/EP2004/050787

envi ronnent resource topol ogy (120) describing al
resource types needed to be partDE9- 2002- 0043 - 21 -
of said custoner specific service environnent
including their reference infornmation to execute
resource nmanagenent actions for said resource types as
wel | as information about dependenci es of said
resources types, a resource nanagenent actions catal og
(122) weRchPoear®tai ns i nformati on about resource
managenent actions for the operation of said resource
types belonging to said Service Provider's
infrastructure, a conpil ati oh?tonponent (125) havi ng

i nput fromsaid transfornmati on conponent (115) and

f r om saf™dsH+iEsOuE ener rapadeertvige tivonsrest aladglihd 2B3ix
for conpitkiange safcdnitnputo icRec@tdBeftivh® manzgadable::bey m
execut aljres Y R:6LSOWLGE BRAYeNBNESYSIEML132) . 13.

WSt em g grg:{egélgg otfosaq[li %iegguglc'cze’s %’y\'hgsr ein said resource
catal og (112) contains categorlfed aggregat ed resource

types which contain references to one or nore other

r esour ce$etYpEs NIt REr OpFarErBtdef 2 2f ohitthemtams a
cert ai nindombiivatdcon: ofsothremapigehatthactldns Hystam

accor di sigrdt@ochbaismd 3esonher gibhs saicds oM den REfeLi ng

(110) forpsethe; hi.ghest. .aggregation |evel of
aggregat ed resource types and the base resources form

the | owest not further expandable |evel in said

resour ce “CREHOY CHREPRr nilon| Jrvéed driyasEor esbur ce

types contdrrrarehner@peent ritior nati opm tsei @ xeoute

r esour censmnagesnentnsactb S (1bOr s&akehpiling said input in a
machine-readable form executable by a resource management

system (132).

13. System according to claim 12, wherein said resource
catalog (112) contains categorized aggregated resource types
which contain references to one or more other resources types
with other parameters for them or a certain combination of

them or both.

14. System according to claim 13, wherein said provider
offering (110) forms the highest aggregation level of
aggregated resource types and the base resources form the
lowest not further expandable level in said resource catalog,
wherein only said base resource types contain reference
information to execute resource management actions for said

resource types.

15. System according to claim 12, wherein the result of said
transformation component (115) is a customer specific service

environment resource topology tree (120) for said customer



resource types . 15. System according to claim 12,
wherein the result of said transfornmati on conponent
W@ 2@5)01786 a cust oner specific service envir onneCL/EP2004/050787
resource topology tree (120) for said custonmerDE9 - 2
002- 0043 - 22 - specific service environnent
conprising all needed resource types (base resources)
with their references to their assigned aggregated
resource types . 16. System according to claim12,
wherein said resource catalog (112) may be inpl enent ed
in aformof a table stored in a database, or XML file
stored P¥P-200R+q0@3 system 17. System according to claim
12, wherein said resource nmanagenent actions includes
creation, managenent, and deletion of said resource
types . 18. System accordi ng 6 tlaim 17, wherein each
resource nanagenent action is defined by the nane of
t he reserecrEEct3ppe.ceimeginoasdet aePrisiqosygecieriad Fevputceand
out put paeraneierresi@cefysimracc ostireget @ocdhaiied?gned
wher ei Nadhegk&sutdouefe Sakg conpil ati on conponent (125)
is a machine - readabl e description of sequenced
resource nmanagenent actions as well as decision |ogic
for oper&ti g LaidotuRt Sher > Whbti FiE Lefdtfdgsorres
envi r onfigates. (120 "eokpuretrerprtegram prodece Sbar etbrih
t he i nt er nadetfepor yr oL &iH gidrad icenpuketystoont ai ni ng
parts of software code to execute the nethod m

accor dapge é%@é?n Qcéidl‘rl&'to i 14,8 RLQdUGH JSo L UD ON
t he corrput er

anagement actions includes creation, management, and deletion

of said resource types.

18. System according to claim 17, wherein each resource
management action is defined by the name of the resource type,

its task and its specific input and output parameter.

19. System according to claim 12, wherein the result of said
compilation component (125) is a machine-readable description
of sequenced resource management actions as well as decision
logic for operating said customer specific service

environment.

20. Computer program product stored in the internal memory of
a digital computer, containing parts of software code to
execute the method in accordance with claim 1-11 if the

product is run on the computer.



