10

15

20

25

30

35

A Techni que for Platformlndependent Service Mdeling
Field of the Invention The invention generally relates
woneoshig4ofii el d of generating pl atformindepend®aT/EP2006/003692

service nodels. More specifically, the invention

relates to the generation of platform ndependent

service nodels that formthe. pasis for

pl atform specific physical artifacts. Background of

the I nvention Software devel opnment conventionally

starts WA Metheique ¢at Platfoarh-Indepandait Sardice Medédlipgt i ng

the functional requirenents of the particul ar process

for which the software is to be devel oped. At sone

poi nt of this nodel -driven approach, the |ogical nodel

has to be transforned into a physical representation
. or artifact (such as a code representation) that
Fiel¢haf thednavention  sfi es non-functional requirenents.

Anong the non-functional requirenments are the

techni.cal constrajnts of t particul.ar software and
They BiaE opnemTY Rt the SRR @epetaeniRHg g agdent
sentitetmduele Maretspecifically i thedneertimmtelatesto gle g_elaéiaﬁ'@nt dfeplatform-
; e ve.
indQpeeh o REEmoRefitbaP Iy hEHE S bbfo R lselnc Bical
artifagkfe cases, the software architecture defines

di fferent kinds of classes. A first kind a classes nay

represepnt _persistent entities, while a second kind of
Ba%&%ﬁ?@ghﬁj&wtm%cesses or process steps. Wether

a specific elenent of the logical nodel is an entity

i,S. of cour functignal issue, wever,

sotifore dly8RBRFeregBvelROAG: Foreimitn BScrealPh prdosies model
refleatimgstherfuadtiomal ceqhicementesithvedparticplay pracess for which the software
; # i j ] 5 | a0i
s ] SPRSERLRY, ARSI B il e e oAb, O ) moce
has tg dectapnsfpdped éate.a physical representation or artifact (such as a code
representation) that additionally satisfies non-functional requirements. Among the
non-functional requirements are the technical constraints of the particular software
and hardware platform, including the programming language, that have to be taken
into account.

For generating the physical code, a set of rules and patterns will have to be applied
to the logical model. For example, in some cases, the software architecture defines
different kinds of classes. A first kind a classes may represent persistent entities,
while a second kind of classes represents processes or process steps. Whether a
specific element of the logical model is an entity or a process is of course a functional
issue. However, the way how a logical entity will eventually be transformed into the
corresponding physical representation is generally the same for all logical entities,
and the same holds for the transformation of logical processes.

To assist a software developer in his work and to automate as many steps as
possible in the software development process, generative software development
approaches have been introduced. Generative software development exploits the fact
that the step from a logical model to the physical artifact can be regarded as the
application of a set of transformation rules to the various elements of the logical
model. So basically one has to define the individual transformations, specify when to
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To assist a software developer in his work and to
automate as nmany steps as possible in the software
woaewdlioPmrent process, generative software deveCoErerns/003692
approaches have been introduced. Generative software
devel opnent exploits the fact that the step froma
| ogi cal nodel to the physicalartifact can be regarded
as the application of a set of transformation rules to
the various el enents of the |ogical nodel. So
appyshernl and anrotiates theolodedal modeheithnsbinue doatrol information that

pply them and
corﬁ:ﬁcﬂ%?ﬁ?%ﬁﬁ] |écaéi 8%%&%&4 chggorre contr ol
i nformati on that controls the automated transfornmati on

Trd@fsﬂfrﬁ‘?a‘tron?rai‘é?c{/;‘ﬂtw d&‘ﬂfeoa\h t htas | rd@d‘chWhé' different physical

ates. For each he rent sl ca
artli@?@ ek Reqhig %ssaetaée e @%ﬁtﬁ templ At ep&etkeftemplates will have
to be {mb\ﬂd@d or hétémmﬁtdgeiﬁﬁlhdé Q]tfansfcbﬁmdtﬁl)nelobtt Qﬁcwm}g' 1§84l the
indfifid RIS ihr D 168 EaBRRE S it FapsiEhmed i theirhysical
counsetparts: dheflogicaldnodelp in tehy inohydescarinotatiorisspemifying which

' t
teniagté t?)gll.lé;‘]@t’or'?@ﬁjncufap lt\y{{% 8{ yoﬁggggﬁe@nﬂg%ﬁ ég Ugntlgn UML
edrt/tﬂ)éteh@g danguage) %eaarleott\eanncrtantmnmn_e foureixampde constltuted

by g@ypl@d,ﬂyags b algséenario, the annotations are for
exanpl'e constituted by stereotypes or tagged val ues.

Since not everything can be defined in the nodel,
Since nbaievenytilingdande asrest & thanmbéel eéttaﬁﬂprl@))tedural aspects can be

deffethy B dFsibasnd §§ﬁ%%iee‘$P§¥é§%'§f$"§@’@?%o Erfore, 3
modgl maytnméud@wed)tep@d seghions irewthich the devetopeyrcam dioettly write
pro?ﬁb% doEIettHap o' ﬁ(ﬁt@&eﬁ "I RE ttir%rosrfrﬂétlﬁtt MPP hlénprotected

otecte sect on guar ees
secHgp aa'ttsaé thalyth ﬁvean@tb(r@ttgredchdeeswu@s chsagesyhthe model.

So eben ifttdelmt)éel(lﬁ(@g itéﬁt%lwedmhpébaﬂ@eébdet inetheqstetddied sections

th rotect secti,ons wi, |1 sti remain in the sane
W'“I%@ ’%HTa”bt% 5%‘884?/9 ?Ih%‘?céa are attenpts to apply the

concept of m)del dri ven devel opnent (MDD)
Today, there are attempts to apply the concept of model-driven development (MDD)
to the service paradigm underlying the so-called service-oriented architecture (SOA).
The SOA aims at providing the functionalities of a complex software component via
individual services. In the SOA context, individual services may be used and re-used,
rather than copying the corresponding program code or, more generally, the physical
artifact. This becomes possible as the service is abstracted away from a particular
platform-specific implementation.

In conventional SOAs the individual services are merely regarded as “black boxes”
with interfaces to other services. In other words, the internal structure of the
services does not play a major role for the implementation of a SOA. However, when
applying the principles of MDD to the modeling of individual services, the internal
structure of the service model is of course an important aspect.

Therefore, the object underlying the invention generally relates to an efficient
combination of MDD with SOA. In particular, a technique for efficiently modeling a
service for generative software development is required.
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to the service paradi gmunderlying the so-called

service-oriented architecture (SOA). The SQA ains at
wopn@vilgiong t he functionalities of a conpl ex seCTERR@®6/003692

conmponent via individual services. I n the SOA

context, individual services may be used and re-used,

rat her than copying the corregpondi ng program code or

nore generally, the physical artifact. This becones

possi ble as the service is abstracted away froma

particul ar platformspecific inplenentation. In

WI%&E’EG i ndi vi dual services are nerely
regar?g as ac oxes" with interfaces to other

Servi ces. n other words, the internal structure of
Acddﬁ@in@etb\éi ﬁ%% a@Béét %%g@laﬁ -FHiVER $Yst rfg'rt]‘&é1 g@ﬁeﬁaﬁﬁg phatform specific

At TSNS BIOOED Gk ﬁ@wﬁ%rﬂgmﬁpen@w S6nde models is

provigledi. Tee,sybteen lcotrf;rraseb a&émplét@fsto@’?ﬁt\hi@? PRAtForAe spadRt templates,
ererore

eacheHini S hEfily, bR et B Rt sraretPIDAon Infumation; a

repasiterfyfwith erpluramb ohat Ist assevitidl iyvptdtfoB@Aindependent service model
elelglgmél, %HH ?Bhe i ﬁ\SFé”%érglt‘é r%ﬁ{lel?frﬁédéélg A Fof IR (?ﬁldd%g efoments; and a

nera el opnen
genesator adap gonerpte pationvesnaciic m&aﬁt@ by @pplying the st

trar@éf@ﬁﬁémorii|r¢f§fmé@ér€rrfﬂddé‘%ﬂnst}‘\éttémd§tés 9608 3EVI& models.
platformspecific artifacts, such as program code,

from pl atformindependent service nodels is provided.
Alth‘m@hs&mtmmcenmdaeand the mbddl elerhen@ddhatvcomstitute the services

o B SRR B ol TR AEHY W varitr

the r@@@%luql@mntﬁ maynasietiheless he asseriated avith susemplatiorm-specific

infoPhitioR! FbF RfIRRE nts %ﬁ][é’%@ﬁb 6t EQ%HP% @“&tﬁ?&egr this
i ik st el i A ol

artifacts by applying the transformatl on information
N R G R SR R —
modelat This wetusewnfeprenimushyr defesl model elements for a plurality of service
models reduces redundant modeling efforts. Moreover, change management is
facilitated as changes to an individual model element will automatically be reflected
in each service model comprising this model element.

The system may further comprise a service model creator for creating at least one of
service model elements and platform-independent service models from the service
model elements. The output of the service model creator is preferably again stored in
the repository.

In one variation, the service model elements included in the repository are
hierarchically structured. Such a hierarchical structure facilitates the creation of
service models and additionally helps to structure the internal design of the
repository. The repository may be configured as a database (e.qg. a relational
database).

Based on the hierarchical structured model elements, each service may be modeled
from one or more first model elements of a higher hierarchy level and one or more
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nodel s may be platformindependent to the | argest
possi bl e extent, in one variation the nodel elenents
wonrzage/modeet hel ess be associated with m nor PCT/EP2006/003692
platformspecific informati on. For nodel elenents that
correspond for exanple to attributes, this
pl atform specific informati on4ray i ncl ude
attribute-related format information. At |east some of
the service nodel elenents may be shared by two or
second encdel \alereentscif| slowkrnihienaechyslevel Ipthe isendte mbelel, reath first

moHé?lgé?ém%'n? ﬂ?y@% ?§oc?a(§8¢ Wlt’H bl{;%( oP?ncﬁ’%lr\%)cﬁﬁd 'ﬁ‘?@@él%lements In such

uces re eover
a Cafgndlge PBAtori ngoreasggong am@@e a&!ef@ﬁafﬁglé@fﬂabb‘hCQMhWﬁeo&QI'bUtes of

theMeemodE8RAents.| | autonmatically be reflected in each
servi ce nodel conprising this nodel elenent. The

system may further conprise a service nodel creator
The farst m@ﬁl iefegments! raag defing ablesse bvieaf oneds! meregevice input

por s CGB LEAERE R Gt SRS, OP 3B s hanc, the
second ehodsl ederaentsanpy ebrstithiey leaf fieldsso @t debstronenef a service input
paréﬁv% l%r@é )énd'ar“sdé?gﬁle‘r’]c%{tgéﬁ bé’r%mét?? trag! vi ce nodel

Inclu e repository are hierarchically
structured. Such a hierarchical structure facilitates

Ind hﬁﬂ@érﬁ\?&rla%nothes@érwc@emaa@lghﬁ tﬁ@?e;ﬁséqtbw ar@bésocmwwth

to str ure the i1 nternal, desi there
momSiEos G Ry o Schihbs 636 dehgnts.or
betwekatrodell eleratatsase) datdbasel tabies. rﬂé’ldwmppmgsl rnav defi nfe taansfer
op Gl HES PR Bl EEA S ne SRR e G 818 one
impteroeatation, the glapaingsaiafinertramsfes epenations detweer @agta more
sen?lf:e %ﬂ%r?l'?fefér@ra%yoﬂéééﬁhoré '%eF\P&a éﬁf ‘dt‘b%ré"fﬂ@&%rs ?ﬁé Iihput

ement ¥ fhejoc' at one or
parameberg ansuytPEt RREMAters may Relong &%989 at”ﬁ'ethSnS@”Z’o‘? OfgRliematively,
thep ¢68) Belvhgab dfferpbisaryidesf erably constitute attributes

of the first nodel el enents.
For service modeling, predefined service types and service publicities may be
selectable. The service model creator may then allow for a selection of at least one of
a service type and a service publicity. The service types preferably include one or
more of a process service, an entity service, a presentation service, a technical
service, a batch job and a view. In such a scenario, the template storage may include
at least one dedicated template for each service type. The service type can thus be
interpreted as a transformation control parameter.

Additionally, specific kinds of first model elements may be defined and selectable via
the service model creator for service modeling. The kinds of first model elements
may constitute transformation control parameters when generating the physical
artifacts. The generated artifacts may include at least one of Java code, Cobol code,
HTML code and XML code.

There may exist a plurality of predefined platform types defining the physical
implementation of a particular service model. Preferably, the generator allows for a
selection of a platform type. For each platform type, the template storage may
include at least one dedicated template. Moreover, the template storage may include
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The first nodel elenents may define at | east one of
one or nore service input paraneters and one or nore
woaesovile®iout put paranmeters. On the ot her handPCTE®2006/003692
second nodel elements may constitute leaf fields in at
| east one of a service input paraneter tree and a
service output paraneter treeg-ln a further variation,
the service nodels in the repository are associ ated
wi th mappi ngs. The nmappi hgs nmay occur between two or
for warieusrodmibiredtioms rof seovicd b pecamd platformetypeesttisastiuhe dedicated
te base tabl es. The mappings may define transfer
perations between nodel el enments belonging to the
same hierarchy level. In one inplenentation, the

AccoRdiRht8% ﬂﬁfHéF%sBé&”éF @le 199§ﬁt?6d ?%ﬁ%@&&ﬁﬁ&tgﬁgséjfs provided. The

nmpre service In arameters

repgsit Yyt q&a@%@@mrlseﬁ@t 'ﬁamsssawhepI@tf@rranad@mrmnt ‘model
elemenwaﬁ@sgmwmabmoaéle@rfﬁomrtﬁetm@dél@@n@hts the serwce models

forro b e TRlorE Gt Pk P e A BharE S LHE fie control of

platferrrmspeqﬁu tiemplates seadhytebeplstel inciudigeplatfbemsspecificemodel
tra gﬁﬁat‘fdr?ﬁ‘#& %nthen allow for a selection of at

east one Of a service type and a service publicity.
The service types preferably include one or nore of a

AccBFcﬁﬁQ%@ aséiﬂl\/ﬂu?@wer%@[)éﬂtéﬁt}ﬁeﬁﬁ\rlé’ﬁtgﬁw a@n@ff@o‘oefbtr%tén%Patmg platform-

t
spefficay %C&Sas%gﬁég: R(}%gfas%g%'@%Sfraﬂbplgﬁf@rraged%@nd%|S@a~éce models is
prowitlet eTke neethodadingsised the spdpt f ;ﬁr@mdﬂ@g? blat@rm—%cﬁﬁﬁﬁtémplates

e e R A 8 S promtn
proviging & iplurklitydsf atfleastressentialiyl pletfennﬂndepm)dem séaﬂcmmbdel
elerﬂEHtssfﬁcFSF\é‘%'r%dﬂe%ﬁr@i%&?ﬁ%&'é@fnc{ﬂéq’@q frﬁﬁ?ﬁfeoﬁ]ofd%r elements; and

Servi ce

genﬁ@t'%ﬁ@ﬁpfmr@&qumﬁa%tbvapp&wm the troastomsnsios lm@matlon

inclg@ae irathenterh lataytostheaderdice iM@ddls. The gener at ed
artifacts may include at | east one of Java code, Cobol

code,
The invention can be practiced in the form of hardware, in the form of software, or in

the form of a combined hardware/software approach. As for a software aspect, a
computer program product is provided. The computer program product comprises
program code portions for performing the steps of the present invention when the
computer program product is run on one or more computing devices. The computer
program product may be stored on a computer-readable recording medium.

Brief Description of the Drawings

In the following, the invention will be described with reference to exemplary
embodiments illustrated in the drawings, wherein:

Fig. 1 is a schematic block diagram illustrating a first device embodiment of the
present invention;

Fig. 2 is a flowchart illustrating a first method embodiment of the present invention;
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HTML. code and XML code. There may exist a plurality of
predefined platformtypes defining the physical

woing/amemt at i on of a particul ar service nodel PCT/EP2006/003692
Preferably, the generator allows for a selection of a
platformtype. For each platformtype, the tenplate
storage may include at |east. gne dedicated tenpl ate.
Mor eover, the tenplate storage may includefor various
conbi nations of service type and platformtype at

Figl @ds@ sn:hfenmtidib_iatlediagﬁamlilalseratihg_ca)s@iongi d@vg@e émboldiment of the
as ~the.lpnvention, a repository database is
pr %l‘é%eerg.'mf%g@d;posi tory database conprises at | east
essentially platformindependent nodel el enents and

Fig S8 ¥ PRZNERAR UsRER Rt 1P BIG hy RYBHERISS of 8 sprond
pl Havisergropediment; artifacts under the control of
platform specific tenplates, each tenplate including

. plLatformspecific nodel transfaq tion information. .
Fig i &b PR TRGC iadral Tibshrefiad Sndtsiaive feyelabiigok ardusss used in
a renmd vith tigeembadimgnts| axd twordiffecent seraicei rhadéling approaches;
such as program code, from pl atformindependent
~service nodels is provided. The nethod conprises the
Fig.sb dp8 sshemabicidiagrgnpillastrating the: oidjorcentitigs oft the, logisahdata model
ter[gbgtiﬁ tﬁé‘%h#ﬁﬂcﬂ?eﬁfsat form specific nodel
transformation Information; providing a plurality of
at | east essentially platformindependent service

Figsyonle) 9 elre sEdraatd diggpeme illuseratingaheiingivitRAe bartsof ¢h& tbgical data
fron(})(ir]ef?deé_ el enents; and generating
plaﬁ‘ il ci'fic artifacts by applying the
transformation information included in the tenplates

o0 SRR R 3 B0 S0 S s
i n Medelingraprspachesonbi ned har dwar e/ sof t war e appr oach.

As for a software aspect, a conputer program product
.i r oyi ded. e.c er ogram product .conpri ses
Fig. 1 R'a ﬁowclqartTllli]ustra%%% e bef.%lrc eps oP a second method embodiment for
generating a service model;

Fig. 11a is an overview illustrating the definition of various kinds of services as used
herein; and

Figs. 12 to 74 illustrate various user interfaces for use in the second method
embodiment.

Description of Preferred Embodiments

In the following description, for purposes of explanation and not limitation, specific
details are set forth, such as particular sequences of steps, user interfaces and
device configurations in order to provide a thorough understanding of the present
invention. It will be apparent to one skilled in the art that the present invention may
be practiced in other embodiments that depart from these specific details.

Moreover, those skilled in the art will appreciate that the functions explained herein
below may be implemented using software functioning in conjunction with a
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program code portions for performng the steps of the

present invention when the conputer program product is
WORWs/10ModNe or nore conputing devices. The coORPUEPR006/003692

program product may be stored on a conputer-readabl e

recording medium Brief Description of the Draw ngs |

n the followng, the inventie w || be described with

reference to exenplary enbodinents illustrated in the

drawi ngs, wherein: Fig. 1 is a schematic bl ock di agram
prqgrammeChmnrrgpeodessm ordgenaral purposé cempubdr. ﬂhmlbaleeémappreaated

that e eurferit-inder sthbetP mPof !'efﬁods and
mMﬂod errlcb dérrent tﬁnﬁﬁ reszc{e I nven @9 3|1n

deeere e iRvantioamay aroabe ?mh%ltqda'ﬂl mgorapy@rd:fegmunf@duct as well
as m@g%t@ﬁﬂtombntihg ept@n?-lﬁl]ter' m&@éﬁsbpﬁnd 'f\hémof‘y tSupled to the

ustrati.n

ProfEskcl; YereIn Ee Temons Rettorad Ul oaS orpaRreiRgrars ghat may

perforins the furctionsidisalosegr leerein.| ustrating an iterative
devel opnent process used in context with the
enbodi nents and two different service nodeling

Figa b showstarsemibogiment; of a teypplatertriven isugtea 00 fasgenerating

pIaEfBﬁnfﬁilef ceé?{lféd@ﬁoﬁ{ pFa@f%rholghéﬁén@%}ﬁasemgg m débge?érj THE system 100

di ment

ComPr'%%St e iy ﬁ@mrmevm Fatemplatesstoragent0, c@r@msntaat database
1041@1@1 a genEiagor for [ﬂa@orrﬂ%ple@f a aHlf@\éﬁshPGG Ih'théitbﬁ@ﬂét@%torage 102

o 5 RS 3 b, St Rt AR Bl spec

tramgforrsatian infgrrakomasi ¢ steps of a second met hod

enbodi ment for generating a service nodel; Fig. 1la is

an overview illustrating the definition of various
Therepesitery g@magggoagnq;;g@s a plurality of at least essentially platform-

independent service model elements and one or more service models modeled from
the model elements. The model elements included in the repository database are
preferably shared by several of the service models. This reduces the overall number
of model elements that have to be stored.

The generator 106 generates platform-specific artifacts. To this end, one or more of
the platform-specific templates included in the template storage 102 are applied to
the platform-independent service models stored in the repository database 104.

Fig. 2 shows a flowchart 200 illustrating a method embodiment for generating
platform-specific artifacts from platform-independent service models. The method
may be performed by the system 100 shown in Fig. 1 or any other device.

The method starts, in step 202, with the provision of platform-specific templates.
Each template includes platform-specific transformation information required for
transforming a particular service model into a particular artifact.

In a next step 204 a plurality of at least essentially platform-independent service
model elements are provided. Additionally, one or more service models modeled
from the model elements are provided.
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herein; and Figs. 12 to 74 illustrate various user
interfaces for use in the second nethod enbodi nent.
woDeecriigii on of Preferred Enbodi nents In the POTIEP2IOGEH03692
description, for purposes of explanation and not
limtation, specific details are set forth, such as
particul ar sequences of stepsg-user interfaces and
device configurations in order to provide a thorough
under standi ng of the present invention. It will be
In afpdhemstep @06 platkorm-spedific aHéaatistaregenetrdtedpFersgeieration of the

artiERAE ore? B Y 8 48 BRI RE B} RERPRECCASLTIBIRASDE particulr
platfrimtiadependeans serviceymadehppr eci ate that the functions
expl ai ned herein bel ow may be i npl enented using

. software functioning_in conjunction with aprogrammed
Figns é&‘@b’ﬁ@cé’é’g&f Ypteg8 A0 BEnpELBIEHEAR B from plagigrm-independent
sergice onbdelapriesyated30Maicluvdis! £rddusitory dgtabab@8eRfbPBervice
L ar I%edes ri Fed i.n thﬁ f.orm of

mofiels ebd Selvite PR ElEheS) o oo Pidise RN Sengiator 304 for
gerewating artifpctsgdGihfqurtbdsetvies nwelels stored irathey spesitory database 302.
e REREIRB0R o BRILE EYCASES 9o BRIV g ries 306
In the presentemhedimenthiar each ipdivi aiformuaspeeifis set of one or more
tenﬂilét‘é: ﬁléf‘;_@g? ?é Eh@gdé;&é” %fége?ﬁr@r%&éﬁgﬁd?ﬁh&g nfay manually be
compigtachiend b s talad pectestef cuds) it Hornadpemn software
consponant enamatnsentTieposiyeitye3n .00 conpri ses three main
conmponents: a tenplate storage 102, a repository

~ database 104, and a generator for platformspecific
Figaf sthematicallysshaws theeway @b laaplatfetrotindeperatent model to a platform-

S 10 Bl Ay 5100 s FrApA Bl e

s
Starting W&tg@s,gkaa‘pyﬂu'@dse%@eqtmmmmrw &80del ph platfarpy insiepgndent
serVie@stods $gén@lated Ata! The PR RERERPendent service model is then

transformed into a platform-specific artifact such as an executable presentation or
application (business) service.

Fig. 5 illustrates, on the left-hand side, the iterative generation of a service starting
from a service model. On the right-hand side, the two basic approaches for
generating a physical artifact are shown, namely the top-down approach on the one
hand and the bottom-up approach on the other hand. These approaches will later be
described in more detail with reference to the user interfaces of Figs. 12 to 74.

The main elements of the logical data model used in the present embodiments are
shown in Fig. 6. The logical data model provides the basis for the physical database
design of the repository database 302. It is independent of the implementation and
thus makes a clear distinction between specification and implementation on the
database. Its physical model is more complex and contains many more elements,
which are relevant to store all detailed information about each of the main elements.
Nevertheless, the logical data model as shown in Fig. 6 is the key to the overall
repository database.
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nmodel ed fromthe nodel elenents. The nodel el enents
woizne/ue®wd i n the repository database are pref @CalP006/003692

shared by several of the service nodels. This reduces

t he overall nunber of nopdel elenments that have to be
stored. The generator 106 gengrates platformspecific
artifacts. To this end, one or nore of the
platformspecific tenplates included in the tenplate

Oné t@va@sis gdale@ frim bive hasi aritem@mthraam strdem@d emddel elements,

coriigy b RGB! Sl Rt A <aHRa Hiios S AR B il SBa
conembeohmnpiéxitwes;emehimton&ghmmamldatas fteni miodebelentents §or simply

oo AL EL7 ] BT 2 e MR Sre TG 7. e

rela&unynslmpmatweemac@rvrm@nde&hesa teoanodel almﬁﬂbpa@.grlew& h
repFé%%nfEdJ\‘llbl nc@dcgleﬂ?u'eﬁ% B?%Hbv‘%ﬁ% 'qu . gEPfidl%emBAER an instance

ormspecitic transformati

udes
of arvingiviRkal sRta &gm Al MASIA0EF & fRptionin aﬁgrtﬁae@|0§rdata items
WitISiR ool eilwiﬁals Whé&e%t@?BhuPQ?dtWésﬂrﬂid|fnd?tal 'lse%mmésn@@presented via
r of _at | east essentially
a mﬁ‘PQF’\Qo‘? é%@é#%dgéﬂﬂ Ze nodel el ements are
provi ded. Addl tionally, one or nore service nodels

In tﬂg?‘?{ﬁ\ﬁm ré’fadiggr B@rl‘ﬂég'%apﬁég %@Rﬂéé 1o f‘é‘ &%Cblap sBftware

n}speC| I C ar

conemneni vl be%scwa@mm wherence pe Figs: .104&%4 /kSn@myvn in Fig. 10,
and® Sir€4dyt H@nﬂbﬁécﬁ m Ebﬁﬂ@% WﬂhCan et B aéﬁnm@ Bivb Q@iayls%f service

modelBiuTiectop e ImBls et oD SFon SEr e L i o Flg. 10 is

usetirinthglcaté thatrnosisguificiarniftacts ave aeaitabie for. relise (Syrgearfield

moi%g\g E%ﬁgﬁggmﬁﬁgﬁh@gﬁ%@ﬁéﬁgﬁ@ﬁy%gﬁté{eoﬁgﬁt%é’ﬁd:ﬁde of Fig. 10

hastsomie prerequisites, spene physical3owlgroentgbnes 4suahyasadatabkase table
desgtc??t % aéseotu'r"ge é&q%e")tecrwgg‘;\ﬁlll e %Gk%dfdr%ehhé‘e Héﬁ’igg Cf' ﬁfo)delmg based

1 on Servi ce

on BiYSeakertrare) B Msts dROdR) Wi RS taf%éamq &e%%case

The top-down implementation will be described first with respect to the steps listed
in the following table and illustrated in Fig. 11:

Step Step Name Description of Step

1 Initiate a New Service Design Create New Service Header

2 Service Interface Design Create new Complex Type
Create new Data Item

2a Tree Modeling Create Attributes with Tree
Editor

2b Graphical Modeling Create Attributes with
Graphical Editor

3 Service Orchestration Create Mappings

4 Exception Management Error Messages Management

5 Documentation Management (optional) Documentation

6 Quality Management (optional) Request for Service Version
Review

The service for which the service model is to be created may for example be the
mutation of a customer address in a database or the search for customers in the




In the present enbodi nent, for each individual

platforma specific set of one or nore tenplate files
WO20&/i1s40pr ovi ded. | f needed, the generated aPCIERCE0S/003692

may manual |y be conpleted (e.g. within so-called

protected areas) before storing themin a software

conponent nanagenent reposit-orgy-310. Fig. 4

schematically shows the way of a pl atformi ndependent

nodel to a platfornspecific artifact as inplenented in
databasesthat dulfill teétaim dritedia. Beforestartingttbeemodtlagt ofre seivide, the

soffydchBIdHEr AT ARGRHAET 5 L1 cervics tp g ol
.e.The imputtanst ewipvd Ppearmetars sas wiel @srhsaethe puharameters are
traridrared Q“rﬁﬁgP%@BCto%hB'o%ﬁzé&rﬁﬁr%Hﬁéfsl ¢ artifact such as

an executa resentation or application (business)
service. Fig. 5illustrates, on the |eft-hand side,

R M o Lol omel s corfcen o
r\vi . | - .
parfiiir SoTHere compeRgnthalMay JRGLAS Sirther sanyiceSLsarts with the
displapwfia grapkeics! uder intopfadevas stowvrorcFigon2 1 Tiee ueerT Elgettﬂace of Fig. 12
. t 3 ngl.
rea@its the il Rl BRraREd € Rs IELRAFIn PR fuoliie G,

reference to the user interfaces of Figs. 12 to 74.
The main elenents of the |ogical data nodel used in

. t en i j i .
Ser e NI Gt o o il ﬁafﬁ?@gé Se . e o and.persion must
uuuuuuuuuuuu o} DB WD, e partislfar sofwass sbmponga

dat ahace desi

Descrigéipendent of Shertidm;lcﬁpﬁéméfitmsawet hus makes a

e Rt e S L o0 T . bocovse s

more_conpl ex_an8€wWoPi®li ns nany nore el enents, which

gée'vert hel ess, the | ogical
dat a nodel as BYIE the key to the

d
>Hb .
overal | repositdryE _ é—.'@ﬁ?"&@ﬁvi ce i s nodel ed
fromtwo basic| ancEmtitgdaserhiSeatits st ruct ured nodel
el ement s, ¢ Entity Delete Service

Entity Update Service

Batch Program / Job / Service

Process Service — Request for Information
Process Service — Request for Processing
Service — View

Technical Service

Presentation Service

t ot ; ailed informati on about
SrTEEIELNL ol P
HHY

* ¢ & ¢ ¢ o o0

Service Publicity Selection between:

¢ Local within Software Component

¢ Local within Software Component (with publishing)
¢ Local within Business Domain

¢ Local within Business System

¢ Global between Business Systems

The tool supports different service types and different publicity categories. Fig. 11a
schematically illustrates in a layered manner some of the various service types that
can be selected. Presentation services reside on an upper layer. This service type
mainly provide visual functionalities in context with requesting information from a
user and/or displaying information to a user. On a lower layer, database services are
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conpl ex type nodel elenments (or sinply "conpl ex

types"), which may again conprise conplex types, on
wobhw/lan®ihand and data item nodel el enents (OPCSIERRI0F/003692

"data itens") on the other hand. These nodel el enents

are shown in Fig. 7. The rel ationship between a

service and these two nodel -eferent categories is

represented via a field elenent as shown in Fig. 8.

The field elenment is an instance of an individual data
pravidag. Ananiddie dayes provides generahapplication sesviges thatdaeaeither

preiséﬁfﬁiogf sﬁ?%@eé: HHPHSt?éb%¥é’ §§rv|c-@§3t56ﬁ1'eﬁhﬁé§”5196 o ﬁ’{ng’ﬁﬁ Hess services

er@mn@hﬁr%araj%m émas ofrannhgatlcm S@rviges hpracess GQM@Saand entity
serVi@@b Eftity SepaEas Qé‘lﬁler%ﬂ‘f hae dﬂ’Eél’)%'sé ag@éssa%eog I;Hey%éﬂ data from a

di SCUSSG

datBedd S §rite BBiE ko alizsapese using (e SomgHeonanG Catakpe service).
Progess semizgsj on tieabehxdr hdrid) hiive noXdireb§ dat@lbas'oéeééﬁe% TH& perform

ord Y A6 S g g P RS o

required fonthis taskspecific artifacts are available for
reuse ("green field nodeling”). The bottomup

| ement ati on_shown on the right hand side of Fig. 10
Th@ngg ohp dastielan servicedype vighife usar intasfasafthig. bhinfluences

the(t%hﬂtﬂat@s(oa t@lmbmé%@t)tmht wnﬂ REET bt wrféhUtrrSﬁsz g the

corgsbobly Slee Kpd e el LG el Wi, 5 il be
one biemeosereleditabat teroplates fﬁh@resmrtatmmsenvmeel(epé@tw@g] for example,

i) BEpBSSFEL R BPHIGRSSkr [ biRs b e

dedicatedemplates far ¢F!ilfY\ﬁﬁl’\d¢€St (specifying cfor examiple, thealdtabase

mté}f&@&?%ﬁ@b bRr exanple be the nmutation of a customner
address in a database or the search for customers in

t hedat abase that fulfill certain criteria. Before
Eachtputilicity categonp trethangbove tabieindicates tH@a@éifabw of the service

o6 R8sy ! L g8 B2 SR Bl tat ncluces,
frorpa lomvardrierarchy level toaa higmrﬂ'irmrarmleIEVelatImrmvet "Sofevare
Component”, "Business Domain”, and “Business System”. The software components
themselves are also categorized in such a manner that each individual software
component category is associated with particular sub-sets of service types (and,
optionally, publicity categories).

In principle, a service always belongs to a particular software component, which
means that service governance is performed via the associated software component.
Each software component has an owner, which is at the same time the owner of all
the services assigned to this software component. As mentioned above, there are
different categories of software components (such as application components for the
backend, presentation components for the front-end, and technical components for
technical purposes). Accordingly, a presentation service can only exist within a
presentation component, an application service can only exist within an application
component, and so on. Generally speaking, the type of a particular software
component controls the service types that may be associated therewith. A
presentation service may for example not exist within an application component. On
the other hand, a presentation service always requires at least one application
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transferred ("mapped”) to the output paraneters.

Referring nowto step 1 of Fig. 11, the initiation of
wo0ddividar vi ce nodel for a particul ar soft war @CT/EP2006/003692

conmponent (that may include further services) starts

with the display of a graphical user interface as

shown in Fig. 12. The user intgrface of Fig. 12

requests the input of service paranmeters as

illustrated in the follow ng table: The tool supports
serviceffer parforving ar opgratonanithidi thecraskeng (eigi ai lackend processing
op@%ﬁi@ﬂ r'Eqatabhse oééraat@ﬁ?.eﬂ?é F&RohY%ot Hib 7 £ &3¢ tﬁ}:}tﬂar{asentation

ayered manner so 0 he various service e’%;jpes a _
ser¥ishs Bee et ablowed tpagcrsst datpbasesanindude baskend procgasing logic.

@b ! i ] | ifts9\d j sual
Thf unc:5 E(:t’)ﬁgélaiétv‘ila-el;'lsg [%r:ﬁjg m‘ﬁ@{ b%ﬁlﬁ: r@?gé‘%‘éﬁ n\ge?ﬁ%é(;é’r mat i on

froma user and/or displaying information to a user.

RetOnniag| rmlwto Fayar, _ctldtia@ab@“ﬁ'ext\’/ ibugtonalegds &y tiskedserAnterface of Fig.
/ : ral [ i on.sermj ces

1395466 g UEF ELE erF e o AR Roh bbb s emety
inteséace’” deaviitabie herascanl bo selattedd By dicking S Finigh} thestool creates the
neWgER) i witﬁ%.’éeve%iﬁngééosét}ﬁﬁ’%ﬁe gﬁe\m b%ti{'lfé?'fa%%r(“l.‘b‘?@" if not

process services and entity services. Entity services
changRe)-ain 9rdeave CHaRed s8R/ IGRRYSEGteISr adebprapesidesita the service,
theﬁe@m@ neéatiabasenawl tdérféddﬂtaﬂsérﬂk@ éun%fh%tﬁoce fe (lg?t slg%wn). Fig. 14

e correspondi ng dat.abase service). S, S , ”

Sl a0 e (it afigys fanaedBing e dhé Basic data
of arbayiqedihiabistoobe newlyrgererdbeti.cat ed processi ng

operations and include the application |ogic required

for this task. The selection of a particular service
Implementation-prediieattributast@ade defmed viathertab JAHtibytasidn the lower

lefttc@mbrdrthellisdraAtIrRice shetvh ihag. . 1hd ‘%tfﬁb@c%{s)‘é’é?@t interface is

lufagaeih 8 ohs- o Sfleuidbe Poted: HeF ol tharssmuica mpdeing is to o
largenextent Mplemanmwep@nmbat,esrﬁmttrmmy?ﬂﬁg beadvantageous to
spelfi 8. 7L AR R P BlemettaidoBssine LitSubeto Aireppuaen
modelindpthensgreicgedi cat ed tenpl ates for entity services

(speci fying, for exanple, the database
Once the basic data and attributes for a new service have been defined, the
modeling continues with associating one or more model elements of the “complex
type” with the service that is to be modeled. It has already been explained with
reference to Fig. 7 that in the service model of the present embodiment, each service
necessarily includes one or more complex types, and each complex type may in turn
include one or more further complex types.

Before discussing the mechanisms of assigning model elements of the complex type
to a service in detail, exemplary service modeling rules with respect to complex types
will be discussed first. In the present embodiment, three different kinds of such
elements are defined: namely the sequence kind (Fig. 16), the list kind (Fig. 17) and
the choice kind (Fig. 18). Each particular kind of complex type is associated with a
particular transformation operation when generating an artifact. Accordingly, and
similar to the service type, the complex type kind specified during model creation
acts as a control parameter for the subsequent transformation process.
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interfaces), and so on. Each publicity category in the

above table indicates the availability of the service
WOorRoeké11140dr its el ements) for re-use a hierar cRCFEIP2006/003692

software environment that includes, froma | ower

hi erarchy | evel to a higher hierarchy Ievel, the

| evel s "Software Conponent" - 13Busi ness Domai n", and

"Busi ness Systeni'. The software conponents thensel ves

are al so categorized in such a manner that each
Forianbietterundersianding, dhe aliffeneah kindstwil ovopv be exptasnediirean exemplary
confblt W HbFRsYats erdset s of service types (and

optionally, puq ICIty categories). In principle, a

service always belongs to a particular software

Fig CRTERDAD the ORI XTERRS Adicise OF Yhe Seq@RITIANEETH kind of complex
typ8 GPPSIRET 2 Seice Ot SOk BnAeas (e Fig. tr Rera tiled Shadress-
Eletent_1"lte “WadesssoElemhéntt HE seshovaein Basfalioashd tabiléd s

sof tware conponent. As nentioned above, there are
different categpries of software conponents (such as

Namied! i cation conpppgnts for the backendmpletfieAtatioAMName

caonponent s for he front-end and technical conponent s

Adlfe%rset echni cal pJ&Q%@Wﬁfﬁ{?QﬁMe\/’ HEasent ation

service can only exrs presentation
0 apgljfation service can i gt
Ad‘&ﬁ%ﬁ@'ﬁ“&%% :ﬁ? ng conmponent, and %Eﬁééier ally
eaki the type pf a particular sofgt onent

Ad@%‘ﬁsﬁgﬁgﬂeﬁ&—% 6’9@; types that nmay beb"jjg'gg&%gggd

herewith. A presentation service may f | e not
Addsgss;_ 'P’rﬂ'ﬁ—g"n élﬁﬂtl cati on conponent .Aﬁfzgﬁggt her

hand, a presentftion service always requires at |east
Addyessa Element dnsleld ce for perforning /’g}R@E&Eﬁf‘i on

wi thin the backend (e.g. a backend processing

operation or a database operation). The reason for
Whenhitsanséortriieg the cotipiex fypes'dadtredset nf 7. itcieso aneexeotplary

Dot e DR R BITIREE I I 4G the loggns ovt
(artfpeh p@ﬁrpngwub gigenesatedi vi ces.

</ELEMENT Output (Adresse)>

</ELEMENT Adresse (Address_Element_1, Address_Element 2,
Address_Element_3, Address_Element_4)>

<IELEMENT Address_Element_1 (#PCDATA)>
<IELEMENT Address Element 2 (#PCDATA)>
</ELEMENT Address_FElement_3 (#PCDATA)>

</ELEMENT Address._Element_4 (#PCDATA)>

When transforming the complex type “Adresse” of Fig. 16 into an exempiary COBOL
copybook code, the following output (artifact portion) will be generated:
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Returning now to Fig. 12, clicking the "Next" button
| eads to the user interface of Fig. 13. Using this
wous@vili4ver f ace, the type of input (only the ®FTiIEPR006/003692
"New, enpty interface" is available here) can be
selected. By clicking "Finish", the tool creates the
new service with the versionigs set in the previous
user interface ("1.0.0" if not changed). | n order to
change service paraneters or add properties to the
service, the service need to be newly opened in a
service editor nodule (not shown). Fig. 14 shows the
* Defyiitien LTV Tiseteriaae avitfand Aagatfonbeniee For an
gﬁw the "basic data" of a service that is to be
f?%é( erated. I nplenmentation-specific attributes
can be defined via the tab "Attributes"” in the | ower
gof the user interface shown in Fig. 14.
05 kﬁﬁw /ﬁ?trl utes" user interface is illustrated in Fig.
10 BLWi-ADRsGEH- B¢ not ed t hakl Ca?(&%ugh the service

10mosialv: ADR-FENIE-2 | arge ext pIg X(35).

l(ggla\&nmggﬂt%%ggggspsegt g%la#( ﬁg%’ghntnogfet hel ess be

10 "Bl \WrADRZENE-9peci fi ¢ | nPHI X@35)on al ready when
nodel i ng the service. Once the basic data and
attributes for a new service have been defined, the

i PSSR CHREABRSS BB B 8 Bt o
comipiex typeecansisss efione or ﬁa@reacpqr@@@y tygeRs0 e'éh?l Sﬁ%@&cwktfhﬂ (including
the Esﬁf?l et‘%oﬁr@ss"%xbtaﬁ'ﬁed Bb&VEs aﬁﬁra/dmﬁommw/ecbf inflividueal fields
ﬂ%w nent , E rV|qe E $|§W§ ¥ i.ncl udes
(inchiging p lish eDatpimerekets) has Shan 8 B8 TELMINERbhe may
in turn include one or nore further conplex types.

Bef ore di scussi nlgBt he mechani sns of assigni ng nodel
Nameenents of the Yib‘Pex type to a service in detail,

exXenpary ServiCE Nouet Ty Tuf €5 W th respect to

Address| Outputes wi | Complexi Bypessgeqdencet . I n the present
enbodi nent, threp different kinds of such

Address_List_Length | Field / numeric
Address_List Complex Type / Sequence
Address Complex Type / Sequence
Address_Element_1 |Field
Address_Element_2 |Field
Address_Element_3 | Field

Address_Element_4 | Field

When transforming the complex type “Address_Output” of Fig. 17 into an exemplary
Document Type Description (DTD) code, the following output (artifact portion) will be
generated:



el ements are defined: nanely the sequence kind (Fig.
16), the list kind (Fig. 17) and the choice kind (Fig.
woD8)e/11Eeh particul ar ki nd of conpl ex type i sPCI/EP2006/003692
associated with a particular transformati on operation
when generating an artifact. Accordingly, and simlar
to the service type, the compl®ex type kind specified
during nodel creation acts as a control paraneter for
t he subsequent transformati on process. For a better
under standi ng, the different kinds will now be
explained in an exenplary context with address dat a
<'EHEEWE1§qut@Ut Peldsegsndutpet)zonpl ex type "Adresse" of
the sequence kind. This kind of conplex type consists
<'&6L EMEBIdchuidress @utpati{Addtess_LiisteLelsgths Addréss. Lig))> here
titled "Address- Elenent _|I" to "Address_El enent_4", as

<!EDEMBNTAddIESE QlidtoMérgtht@p ge Typ Inplementation
Nane Adresse Cbrl'rp T ex r{#yp(e /C‘Déogmgence ADRESSE

| Al ZEI LE-1 Address_E!enent 2

<tf @Eﬁib@%%?{g% (Aggte%ﬁ £ enent 3 Fiel d ADR ZEl LE-3

'é gME@ 4 Fi el d ADR- ZEI LE- 4 \Wen transforning
<’Eh iaf 6§sj dragh &derpenipdl, Bidgresss Elementasr,

AddressnHlemgnDd;unent Type Description (DTD) code by the
code generator, the follow ng output (artifact

AdEPés‘s' ERhmeit! 4)be generated: </ ELEMENT Qutput (Adresse)
<. TELEMENT dr esse (Address_El enment I,

<|£@%E@§%@%énﬁq%’%@§$ gtss E/emept I

I(Eﬁf ATAX > <! ELEMENTAddr ess El ement _2 (#PCDATA) >
<IELEMENT Address_Element_2 (#PCDATA)>

<!ELEMENT Address_Element_3 (#PCDATA)>

<!ELEMENT Address_Element_4 (#PCDATA)>

When transforming the complex type “Address_Output” of Fig. 17 into an exemplary
COBOL copybook code, the following output (artifact portion) will be generated:

* Definition of OUTPUT Interface without flags for Service *
* RWGStuff

05:BLW:-ADDRESS-OUTPUT.
10:BLW:-ADDRESS-LIST-LENGTH PIC 9(6).
10:BLW:-ADDRESS-LIST.
15:BLW:-ADDRESS
OCCURS 1 TO 999 TIMES DEPENDING ON
:BLW:-ADDRESS-LIST-LENGTH.

20:BLW:-ADR-ZEILE-1 PICX(35).
20:BLW:-ADR-ZEILE-2 PICX(35).
20:BLW:-ADR-ZEILE-3 PICX(35).

20:BLW:-ADR-ZEILE-4 PICX(35).



< | ELEMENTAddr ess_El ement _3 (#PCDATA) >
<! ELEMENTAddr ess_El enent _4 (#PCDATA)> When
wotsemdionni ng the conpl ex type "Adresse" of FiPGI/EPB006/003692
into an exenplary COBCL copybook code, the follow ng
output (artifact portion) will be generated:*
Definition of OQUTPUTInterfacgew thout flags for
Service * * RWGStuff 05 : BLW - ADRESSE. 10
: BLW - ADR- ZEI LE-1 PIC X(35). 10 :BLW-ADR-ZEILE-2 PIC
Fig. ><(835I)ow§0he BomMpteAipp2EChBic3” BF EheXCBSire kind. This kind of complex

o S AL o o i ks 3 PR i

the compilex tipepAddvess” sixplaimed above) asoshovwoimpthexfallpping table:
t he sequence kind (including the conplex type
" Addr ess" expl aj ned above) and additionally of

Namwedi vi dual fi el gFypencl uding a I ist | ength paraneter)

Type
Chdiedr ess_CQut put \)C/Pée
ngt h F| eI /

th§@guence
Address_List _Le
W@%ﬂ@*‘%ﬁéﬁ

nuneri ¢ Address Li st
fype / | ex Type /
Adrggg'ggﬁfélg Addr es

dress_El enent _2
Addressd Eflfients 15

Address_Element_2
Address_Element_3

Address_Element_4

ﬁgﬁnt 3 Field Address _Elenent _4 Field

Field
Field
Field

AdresseGeschaeft Complex Type / Sequence

Address_Element_1 | Field
Address_Element_2 | Field

Address_Element_3 | Field

Address_Element_4 | Field

When transforming the complex type “Choice” of Fig. 18 into an exemplary DTD
code, the following output (artifact portion) will be generated:

<IELEMENT Output (Choice)>
<IELEMENT Choice (AdressePrivat | AdresseGeschaeft)>

<IELEMENT AdressePrivat (Address_Element_1, Address_Element_2,
Address_Element_3, Address_Element_4)>

<IELEMENT AdresseGeschaeft (Address_Element_1, Address_Element_2,

Address_Element_3, Address_Element_4)>
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When transform ng the conpl ex type "Address_Qutput" of

Fig. 17 into an exenplary Docunent Type Descri ption
wo(Diai1e¢ade, the followi ng output (artifact p@CIIEP)06/003692

will be generated: < ! ELEMENT Qutput (Address_Qutput)>

< I ELEMENT Address_Qutput (Address_List_Length,

Address_  st)> < I ELEMENT Address_List_Length

(#PCDATA) > < ! ELEMENT AddressJJst (Address+)> <

I ELEMENT Address (Address_El enent |,
Whed drarsforhingehe cdmpleldtyges”Hoterof Fig. 18 into an exemplary COBOL

corHBE 530 PETBlode Gueplh RIS ERAGH o P BB Ryt

| ELEMENT Address_El ement 3 (#PCDATA)> < ! ELEMENT
Addr ess_El enent 4 (#PCDATA) > \Wen transform ng the
* Deginsioaxoh QUEPURJGftceauithout flags for ertizeitt o an
ex@wEstyr COBOL copybook code, the follow ng output
(artifact portion) will be generated: * Definition of
OQUTPUTI nterface without flags for Service * * RWGSt uff
05:BEWBLOMORIPDRESS- OQUTPUT. 10: BLW - ADDRESS- LI ST- LENGTH

PIC QL 5 S- LI ST. 15: BLW - ADDRESS OCCURS
1 TO%%WF%E%%%@W ON : BLW - ADDRESS- LI ST- LENGTH.

15:BLW:-ADDRESS-ELEMENT-1 PICX(35).
15:BLW:-ADDRESS-ELEMENT-2 PICX(35).
15:BLW:-ADDRESS-ELEMENT-3 PICX(35).
15:BLW:-ADDRESS-ELEMENT-4 PICX(35).
10:BLW:-ADRESSEGESCHAEFT.
15:BLW:-ADDRESS-ELEMENT-1 PICX(35).
15:BLW:-ADDRESS-ELEMENT-2 PICX(35).
15:BLW:-ADDRESS-ELEMENT-3 PICX(35).
15:BLW:-ADDRESS-ELEMENT-4 PICX(35).

In some cases a service model may re-use an existing complex type, in other cases a
new complex type has to be created. For re-use, the required complex type may
simply be selected from the previously defined complex types included in the
repository database. Re-use of a previously defined complex type may be prevented
by an incompatible publicity.

Creation of new complex type will now be discussed in context with the user
interfaces shown in Figs. 19 to 27. Creation of a new complex type (step 2 of Fig. 11)
starts with the user interface of Fig. 19. This user interface requests the user to
specify the name of the complex type that is to be newly created and the software
component to which the complex type is to be assigned. Once the corresponding
data have been input, they may be saved by clicking the “OK” button.

In a next step, the newly created complex type may be edited via the user interface
shown in Fig. 20. This user interface allows for a selection of the kind of complex
type (i.e., either sequence, list or choice as discussed above). Additionally, the user
interface of Fig. 20 basically permits the creation of input or output fields via the
menu shown in Fig. 21. Here, creation of a “sibling” creates an element on the same
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20: BLW - ADR- ZEI LE-| PI CX(35). 20: BLW - ADR- ZEI LE- 2
Pl CX(35). 20: BLW - ADR- ZEI LE- 3 PI CX( 35).
WO02006Bl1Y¥01 ADR- ZEI LE-4 Pl CX(35). Fig. 18 shows t ReTHEPRIcAN3692
type "Choice" of the choice kind. This kind of conplex
type typically consists of two or nore conplex types
of the sequence kind (includil8g the conplex type
" Addr ess" expl ai ned above) as shown in the foll ow ng
tabl e: Nanme Type Choi ce Conplex Type / Choice
levehdar sefationadf atohiltié xrebreea/chite qo@ncalement. A leaf attribute, based

e =y El t_ 2 Field
on SRSy B R ot YAl BB St 4 Fi el d
AdresseGeschaeft Conplex Type / Sequence
WhédeRenEErEBfte Chillit 8 dcAdeE Sing” SiRNGptforbRd Effered (on the top
ddress_El enent 3 Fi el d _Addre B l'ement, 4 Field. V.\ne .
leval FRASPGTTIG? Li{Be RN CTe3t5eo Db [Scdbatp s g1S igglslrated in the
folléwiingtapr:ary DTD code, the follow ng output (artifact

porfion) will be generated: < !ELEMENT Qutput (Choice)
> < ELEMENT Chojce (AdressePriv

Fielﬁ\d}&sgbg Adr Eﬁ?e‘?% LY hribOB p§Ssu-5h SHENisting data item

nt
Item

Field - Existing Complex (Inserts a structure based on an existing complex type
Type '

Field - New Sequence {Inserts a new complex type whose children form a
Complex Type sequence

Field - New Choice Inserts a new complex type. In a concrete instance of the
Complex Type complex type, only one of its children is present

If, in the user interface of Fig. 21, the option “Existing Data Item” is chosen, the user
interface of Fig. 22 is displayed. The user interface of Fig. 22 constitutes a data item
selection dialog that allows for a re-use of an existing data item included in the
repository database. All currently loaded data items are shown in the lower part of
the user interface in Fig. 21. If the required data item is not yet shown, a search for
this data item can be initiated based on search criteria that may be specified in the
upper part of the user interface of Fig. 22. Once the data item that is to be inserted
in the newly created complex type is selected and the button “OK" is clicked, a new
field for the complex type based on the selected data item is created. In this context
the user interface of Fig. 23 will be displayed and an appropriate name for this field
can be entered.

If, in the user interface of Fig. 21, the option “Existing Complex Type” is chosen, the
user interface of Fig. 24 is displayed. The user interface of Fig. 24 constitutes a
complex type selection dialog. All currently loaded complex types are displayed in the
result list in the lower part of the user interface of Fig. 24. If the required complex
type is not yet displayed, a search can be initiated based on search criteria that may
be specified in the upper part of the user interface of Fig. 24. Once the complex type
that is to be inserted in the newly created complex type is selected and the button
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Address_El enent _3, Address_El enent _4)> < ! ELEMENT
Adr esseCGeschaeft (Address_El enent |,
WOAdevas®1El ement _2, Address_El enent _3, Addr es®IT/EP2006/003692
Xl enment _4) >When transform ng the conpl ex type "Choice"
of Fig. 18 into an exenplary COBOL copybook code, the
foll owm ng output (artifact pgotion) w il be generated:
* Definition of OQUTPUTInterface w thout flags for
Service * * RAWGStuff 05: BLW - CHO CE.
“OK10s BickbdAPREGSEEIG DESEd drbtiRl SleADDRIBEH|EL BNIENE-cteated as shown
in FPI (35). 15: BLW - ADDRESS- ELEMENT- 2 PI CX( 35) .
‘8548t W - ADDRESS- ELEMVENT- 3 P CX(35).
15: BLW - ADDRESS- ELEMENT- 4 PI CX( 35) .

I, ir&?'&é{é%s EEr ol TbAReLe BRI\ ed JocEegE CoMex Type is
chogen, Bheyusepittedace PERINRO3IS [igpi@ysesh for creation of a new complex type.
In tA8 UBEMMARBERESSFig- BYE e Acl! CoriBieX type niy e gReAS] eharacteristic

namss pad o pecaelve kit Bresy 5o Realehy 2D Thes Fig 555 16,9 similar
mamferpﬂfe pé|1|:a$néteﬂ bineld vl el resétytpe’ Gnaycesiifieyuser selects the option
wSELEC [ Qm reMi o . t

NeRFCREE ot dVPeh hEHeSrinfeRacR st Rg L Ex ¢ Yoo

previously defined conplex type may be prevented by an

The rﬂpﬁgﬁ’@\}%ﬂl ®f RHE ok &dednt entBkiineAP net oﬂ@%l%%ﬁ’ﬂo?’é &r¥88on of a new
W n e discussed in context wmth the user .

complex type, but also for the creation of a new data item (tL#\at will then also be

stored in the repository database). In the modeling tool, data items are primarily

used for the definition of service parameters. Every leaf in the input or output tree of

“a service will be based on a data item. In general, existing data items should be re-

used as often as possible (as explained with reference to Figs. 21 to 23). However,
there may still be situations in which the creation of new data items is unavoidable. A
new data item will always be a specific data item, meaning that it is created in a
specific domain, but with its significance and use by other domains it may become a
core data item. Core data items represent the company's main data dictionary.

Fig. 28 shows a user interface that allows for the definition of data item properties
for a data item that is to be newly created. The properties include a name,
description, length, category, a parent and software component. In the present
embodiment, data items must always belong to a particular software component. The
initial properties are explained in more detail in the following table:

Name Name of the data item. The name should comply with predefined
naming guidelines for data items

Description A description for the new data item

Software Allows for a selection of the software component owning the new
Component data item.

Category The choice given for a new data item is:

- Core Data Item
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search crit
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art _of the user interface of Fig. 22. ce the data
The {Hiasic {ﬁppﬁglqsoaao@mw&m Fige 2P ringlHide Hagfellomyiagi ed
conplex type is selected and the button "COK" is

Cricked, a

new fietd for the conplex type pbased on the

IDsel ect ed dalreirakiddngificatiat, et changédble cont ext

DIC-ID / Version-
1D

Identifier

Name (English) name of the data item
Version Version number
Description Data item description

Parent Data Item

Every data item must be based on another data item (except basic

data items
Format Valid formats may be defined elsewhere
Length Valid lengths may be defined elsewhere

Valid Value List

A list of valid values.
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Corfip@Yéhti n Rq. 25. If, in the user interface of Fig. 21,
the option NewSeauenm: Coopl ex Type® is chosen, the

ret i o Qe Kbt 1 et B Fub B 2348

The new conpl ex type nmay be gi ven a characteristic
RefrGude Vldet hidamarafrtheaablekivhete the nefaeate valueSage staret
Tab.q ee Fig. 27). In a siml ar _manner, t he paraneter

ind" willl be preset to "Choice" if the user selects

the option|"New Choi ce Conpl ex T% e" in the user
RefiData e cﬁiamegpf the CoreeDomai whight wibll bepeisechto paselenthe value,

Dorfigipodi ment |Fﬁ‘i%9'été/1té1h|r@b'?es%ﬂfs & coHeaHeR éPiEklﬂgrU?W Select
corrpl ex type ng he creati OR %@ ew dat a
Lom (that [PTPIN nord dieldg PP R MEETe Ahe hode QRBningap be

dat abase) . [delecteie nodel ing tool, data itens are
Ilgri maril lecpd for the defini LLnn_nf service

Cor ¥R el L1 ARE  CHR r ouia be
E):ljtl ng d pr@rmatemtoamrecdabaltem used as often as

hil ad
POS ST OT U*\ S- C)TFH a-fRet—Y

23). However, there may still be situations i n whi ch
The FiEhysicapt ﬂ)r%e&fesn@é’\’sﬁiﬁhﬁ ith FRITB0! SIowW Fred §5diffeatiBn of some
implementation-specific information already on the model level in relation to the data
item newly created. The physical properties that may be specified include the
following:

Context Implementation environment; physical properties can be set for
every context individually.

Implementation  |Physical name of the data item in the selected environment
Name (context)

Default Impl. Type [Selection of available data types in the selected environment
(context)

Resulting Type Result of the default type and the length of the context
independent DI definition. This type is used during generation of
artifacts for a certain context.
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Ext. ué%crrl'gs ﬁaéﬁer 1g5 ﬁ@i%pf’ Qng%?a:pfga Eii Shosgn cgg'g:: Qfga data |tem accordlng

ForthPhysi cal 'tBlISDﬁEBNF (ptaductiomamdles).i f ecycl " as shown

n—Fi nc 20 21 ngn¢ QQ d QQBQ(“]‘ i \/al u Tha

Oy o

Ob]?&laﬁ? r‘fstra‘?ﬁ@p‘;qua%? d@sc'crﬁﬂﬁwrbﬁ (f?)ngtrgrntg %éslga' dfgaeélareatwe semantics

oW 1Q.
Langoa@m ow f or [2£ce t@@ﬁh(@rUMi-) sone

; Ilpftllﬁlll Clll JII 3|JCLJFTI C I III UI IICllI UTl a‘l 1 CClU_y UTI l—ll_ei
Infdrﬁ%lon'@matt 'Iﬂfdrﬁta?ﬁdn%l?)bét fro® AsiRatibs Rrasivdcture to which the

created. "The %/sl ca ertl es that may be specified

i ncl ude the {Bt elp HQ 'Busi ness” (or application)

properties as snown TN RYg. 31 Tnciude the foltowng:

Senditive Tath" pr (efiriasas valsies eawubjecttodandt®/mizetiors éor test data

control the present

respective user interfaces. Care will be taken that
Thed‘%l?l” #JS&EW?S%?H@@%@ IF‘SP g""?Z e tu$§d 110 g)ftral ttﬂae r%sgﬁtatlon of data

ltennwn theerespectivel usskiintgrfares. Cémef\@kﬂ)hﬂ takeprtbpbdatae&erag are always

shoWPW‘tHe%s@rgn the sae! \ﬁé%aha %Wfﬁeeéﬁmétlﬁic—ﬂm@f ThBeGUI” properties
hese properti&s are

8rf§é¥ r data item
'nC'E £ 4% follpwiagd f or data |tem reV| ews. Most of the
settings can only be set and changed by a user having

the corregspondi ng
Language Informal specification of business rules

Short Label  |Label in GUI (short version)

Medium Label [Label in GUI (medium version)

Long Label Label in GUI (long version)

The “Lifecycle” properties as shown in Fig. 33 reflect the current state of the
particular data item ("DI"). These properties are primarily used for data item reviews.
Most of the settings can only be set and changed by a user having the corresponding
authorization (“Data Manager”). The “Lifecycle” properties include the following:
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SUCCESSI VETY
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Initialhg tis &Pl dftpecDdthMah&ert TAEpeAsth to ask about

h Fig. 34 The pull-d
ke oSBT ROIn Ot R ng between

“I'nput™ and
DataiManager out p
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sel ected fiel

"[OUt put ™

The respective structure of the
Uhedoatpl Managapés irhesibedvronm thenpartest idata item when

albléﬁé%grfﬁgvv &aggggﬁﬁlpert ies of the

€ descri ght -clicking of an

elenent in th
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possibilities
Child" or "Cr
cor respondi ng

e conpl ex type shown in the left franme
i patfolowing: mlives argl rrssitie:gho ReyieveReapasted,
RRUVRWREGLEIUREV iSR! IRFrbEEss REAERed and Accepted,

Wit et o

creates an el
Data iMdrihgeneatte s
Renl?a”’I% d on a da
any chil dren.

EMENT ON (he sane fevel; ITnserting a
Renwrks dotmalingiokerrdeming rdvlesaf attribute,
ta itemtype, can, of course, not have
It should be noted that no new data

Itens can be
ChapgeyPassriptient

created in the editor. New data 1tens can
Begserptianeothedlatast €harge or er as di scussed

above T mcont

Changé R&Ffébb' e
dlgrect y int

Dat%ser i nterfac

ext—wth—Fgs——28-to 33 —Further—it—is
Date BREGLIER rRgaRRfb Rafde @ data item
he service or conplex type editor. The
e of Fig. 36 shows an

Version valid since

Date from when the current data item version is valid

Lifecycle Start Date

Start of the DI's life as a useful member of society

Lifecycle End Date

Date when the DI gets invalid

Input and output parameters of a service are composite tree structures (in the form

of “complex types”).
folder structures in a

They are displayed in the modeling tool in a similar manner like
file system. That is, complex types correspond to folders, while

fields (or attributes) correspond to files. Every field must be assigned to a data item.

The modeling tool permits the specification of input and output parameters (i.e. the

creation of attributes

) either via a tree editor (step 2a in Fig. 11) or, alternatively, via

a graphical editor (step 2b in Fig. 11). In the following, the tree editor will be
discussed first with reference to the user interfaces shown in Figs. 34 to 36.
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exanple of an "lInput" conplex type with an el enment of
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the "Interface" (see Fig. 14) and the "G aphical" tabs

opens the graphical editor for input and out put

parameters shown in Fig. 37.24n the graphical editor

of Fig. 37, input and output paraneters are shown in

parallel in their respective hierarchical structure.

D fferent kinds of conplex types may graphically be
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and are t I nar used
ok

desq;@egn&gﬂtgh@kmg of pitplement dp \yh% goqng?q'{] tg/pglﬁ%ﬁv\frp in the left frame
creab@d AERtAPSt @solilput Sleldt @6h.i35)FheverdBpbssibilities avecofifér@dywhen

scleGfR i By BERELe Syl 8550 DA Rl

descrigtigodi t hm' of the service. It also neans that the
output can directly be calculated fromthe i nput,

\l\l. 'I' hnuf eal g annt-haor g e Mo e

cTor T 1o |Tg AT grTTICl Servce: IVC!.[J[JI TYS are al oU

F|eIdJSEleBH§ ljm t henddMRUin BRFBORS Bisedodn 8nHX@Eing data item
as Pt

service ¢ tables or mappl ng out put

] ararreters of a fifst service to inpu ar anet.er s
F'e'CEeEZSﬁE”Q&QW%X | hThssdtS b alirthBe babRd OB TG FamPIex type
Typslef i ned on a "Mappiings" page of the service editor. |
n order to be handlled correctly by the subseguent

.. oo Oo-C oot

e NSkt 2oL 1ERRL SRy Bk SR it

Conmithma@pl ng a deveFlSe@eenC&n define a nane. There are

aVal +t aechnt ~ql ot ot hoca nNnanaa

r o r [N S " H [
tecA—ec Fest+rHeEt+HoenRS—6O1— L me STt 1malits, Ut SHYTCULT dl

Field h&lesic Choke Tovaplex hénsarts @ eewaconmplex ﬁmSIn a concrete instance of

Type the complex type, only one of its children is present

Inserting a sibling creates an element on the same level; inserting a child creates a
child to an element. A leaf attribute, based on a data item type, can, of course, not
have any children.

It should be noted that no new data items can be created in the editor. New data
items can only be created in the data item explorer as discussed above in context
with Figs. 28 to 33. Further, it is not possible to change the properties of a data item
directly in the service or complex type editor. The user interface of Fig. 36 shows an
example of an “Input” complex type with an element of the “choice” complex type as
displayed by the tree editor.

Opening a service and successively selecting the “Interface” (see Fig. 14) and the
“Graphical” tabs opens the graphical editor for input and output parameters shown in
Fig. 37. In the graphical editor of Fig. 37, input and output parameters are shown in
parallel in their respective hierarchical structure. Different kinds of complex types
may graphically be represented in different colors.
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O (A is.called within the
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Add Refgrense |

in Fig 443

(B). Afirst mapping is
alling service "B", [

and asecond mappi ng. i s
Addrrafarance frermgre GImalgx fyiee to anots, |.¢., add a field

service "Ato tife Gesticonifiedtype thaeusenties §emd coraplextype.
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v b RO R SRR B Song gn
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as illustrated in Fig. 38 for two exemplary complex types. Mapping an input to an
output complex type of a service means that one specifies the "algorithm" of the
service. It also means that the output can directly be calculated from the input,
without calling another service. Mappings are also used for mapping the input
parameters of a specific service to database tables or for mapping output parameters
of a first service to input parameters of a second service.

In the modeling tool, mappings are defined on a “Mappings” page of the service
editor. In order to be handled correctly by the subsequent artifact generator,
mappings have to adhere to certain naming conventions, depending on the mapping
type. For each mapping a developer can define a name. There are no technical
restrictions on these names, but special characters should be avoided as the names
will also be used as names in the generated code. If there is more than one mapping
in a particular entity service, the same name should be used for all the mappings. In
process services, the same name should be used for two substep mappings.
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eratlond windvid

a MaRpIng %ipe \ia aaMiadonL s Hlastraiec i RigetGuthriMappigikind influences
the fjeteratiors 6ot @Nﬁéfcddétf%rﬁél%mé ‘ftdhﬁtrgbt”tthet esPYe manually

congﬁg{ggf !goagtlg? to tqrs?é dlpg\?gr?q?g%@gmcﬁ %\g ojtke service editor

(suckabalmaapping iseurmee MEpping &arget, ingpEing \opeeatiard/ or

process services, and a presentation service. | n the

user interface of Fig 45, a mapping may be added to a
In therpresentsmbodisgnigthmie are sixkinds oh eapppigsadneel iput,
Res%ﬁ@ﬂdrp rSub%ElaﬁJ fd;ﬁ]t‘{lh\fbl&r& G@BPSGﬂstEQVCﬂ&buﬁ 864 IRRrn@Napping.

Thesgy a%tétigsﬁé st dapRig KiNdsrg SrRargel Iihe folping table:

nodel ing tool additionally permts error nessages

MANagenent Lor a Service that 1S to be nodel ed. Error
Inpuessages nayiByesemice(ispeportaisabsetgs ubey withdutramy rdestrictions

ougfh 205 B Bl HReR TR I s g Oulg o

Messages” piggstrictions

Restriction A constraint is set on the mapping of the two complex types; in
SQL this corresponds to a WHERE clause

Substep - Input | Must be used when calling a service to provide the input
INVOKE parameters
for this service call

Substep - Input | Can be used when calling a service to provide the input

CALL parameters

for this service call (within z/OS for the same Business System or
Shared Services only).

Substep - Output | Must be used to retrieve the output parameters of a service call

Internal Mapping | Helper mapping for internal processing

As mentioned above, mappings may also be used as a vehicle for transferring data

between two individual services. An exemplary scenario is illustrated in Fig. 41. The
example shows how the service "GetltemList_V1_0" (A) is called within the service

"GetSingleKunde_V1_0" (B). A first mapping is used for calling service “"B”, and a
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(shown in Fig. 46) can be reached via the
correspondi ng "Error Messages" tab. Error nessages
woptedg4pidef i ned for the particul ar service aPET/EP2006/003692
di spl ayed automatically in the table "Associ ated user
error nessages". The user interface of Fig. 46 shows
t he page before any nessages2fave been associated with
the exenplary (business) service
Get Addr essi ngl mageLi st. Two types of nmessage can be
secarsc ot ppiregl isnised far bekirniegstheeaestilt of service "B” to service “"A". A
a
corrEEESRﬁm rl%'éﬁrﬂg%f:éf*fssrmﬂweﬁ gy, F@e assmt eﬁ-?plex type of

( nen eCliTI C nessa can
seryier "A'e rs\/ma@pw @ the itpwg corwiexutypsrofserdcaeBs yerder to provide the

nect r? iffefRatibs tb Bens&d tpainexe %@Q}"ﬂ%ﬂ@@émb@x' t?p%f%@mce “B” is

services | s I ne

a
AL GtBut R P AR A TR RegeBa e Eatar
pararqetereifrore sh@galied sérvice 1Brkdre Qr?msferrémew thd outpes parameters of
“A,,Euttgns45$sul ts in a dialog user interface as shown in
‘he table on the left hand side of the dialog
user interface shows all possible messages associated

Ma%&ﬁ@ SBU&E%%?I%@EJ n@lﬁﬁtta@ts cbg? t@@ bEQUREREN H’Fa?ﬁ%fﬂy%'r via the “Use

ectlng%a row o

Seryige| budpa I dhe uaerslmﬂ'ﬁacge oWmé F8ss38eddandrB. ritgm 3 search
dtalbé%pébéetlﬁfc pbhﬂltﬁ' itR 98lectidn bﬁal%@&ﬁté’ b6 ot fidistdp QAft@retlhe

I nterface dis nessa and instead .di
selgHOB HaS PR ANT e, Shd Ry PPITE S oes pBi riRRag SETCRIX are offered
as deevn thefhiengstriinterfaoe of tFig. oFp dinéstisemintpréedel affers the following
Optigﬁg,sages al ready associated with the service wll

eady be checked when the dialog is opened. To
speci fy that a nessage should be associated with the

servi ce,| the checkbox of the nessage has to be narked.
USG‘IT@DSI‘pem Mﬁeﬁﬁm sarvm:,@agé shoul d be disassociated with

the—set Ct€, the—checkbox—of—the message has—to be

UseCd)@&‘iu@d UseBaht ¥endice d@tpaitt he associ ation, the

Associ qte nessages” button has to be cli rkpd

Use Other ... | Uses another complex type. A search window is opened for finding the
complex type

In addition to defining mapping sources and mapping targets, mapping operations
have to be defined. A mapping operation defines how individual input fields are
transferred to the output fields. Fig. 45 shows a user interface in which the copy
operation is illustrated. Such an operation is for example useful for transferring data
between a database, via one or more entity services and/or process services, and a
presentation service.

In the user interface of Fig 45, a mapping may be added to a service by clicking one
field in the mapping source section, one field in the mapping target section, and by
activating the “Add"” button. If required, more complex operations could be defined
as well.

The modeling tool additionally permits error messages management for a service
that is to be modeled. Error messages management (step 4 in Fig. 11) will now be
explained in more detail with reference to the user interfaces of Figs. 46 to 52.
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Fig. 48 shows the original editor screen after both
subconponent - speci fi ¢ and commbn nessages have been
woade¢ld140The user interface as shown in Fig. 48CHFPeI0$/003692

to indicated a "Message Severity". For each nessage,

one of the follow ng options may be sel ected:

“"Warni ng", "Exception" or "Segere" As nentioned above

in context with mapping, a service nay call additiona
services. These calls are defined in the "Mappi ngs"

tab of the service editor. After creating a service

In tiERBLACE palfiTsER nrgiy A bttt G Py R EREE tictspBes” page
(shavare irc &1g. &6 ) canviecreached vid theedhrrespendingelGriay essiages” tab. Error
meégégsg SIrb8G, Qeﬁﬁé&’fdﬂ thi [?grtiE[ﬁQrpééWic‘é"beréedié'[aﬁ';'/écﬂé%t%hﬁéﬂcally in the
nessages i’nto any existing error nessage 1 C el ongs
tablegAsseciated\ses eriprinessagss's Horrisen integfaca of Figy 46shows the page
befGrBHrXhessitRsHavdtidert §dsotaf@s Anaahereenifaselreireds) service

first, and then the option "Map to..." may be chosen
Ge%ﬁa’%ﬁ@gzwﬁgﬁf’ﬁéssage can be selected out of the |ist
as shown in Fig. 50. The child nessages will be mapped

tp the o Lt hi s ' .t h
T Bkl Hieaye b anosivtud Fitrid bisBrs, Sdyicen Supgomponent:
specifcmessapepped Gasmmey regsages.SE@MEBNENOsPEHEC ragssages can be
assocrited B gt"i’@ §§F\ﬁice,aﬂ)y|(1 c@%ﬂg URH & hGRBRNEEYdgds TESRABRS <GAC>
~are marked wth a check- nar. Zr’?ee Fi ._5%) . .
is theyeeftwaieasyBromPaRenk AR 18 yhi @ seRldsis efipadilkgvise, Common
meﬁg@i E!?ﬁ -be%sﬁﬁaﬁétﬁ%h&he\&ﬁﬂn?ﬁ By @nf_ﬂtih@ ¢h&bhttonS'Eowimen

code, for.each error sa e follo . ,
o8BS o Gk ot e PR B LR £ TH8Y ysor rvetace
as shBnodincigve7t ext in english> The correspondi ng out put

code can |l ook as follows: productive Application Error
Messages to use for this Service: * GA Invalid

Thej tapla orl sheleft hpad gjde-ofdhentiion user ifﬁ@a‘gcqﬁo%@‘ﬂ’}? allpasaible
mestafes a83dcFdtel witiRshd Suthesrhpitfeht (or, in the “Common messages”
scenario, of Common messages). Selecting a row of the table displays a summary of
the message on the right hand side of the dialog. It is possible that the user interface
displays no messages, and instead displays an empty table indicating that no error
messages have been defined for the subcomponent in question.

Messages already associated with the service will already be checked when the
dialog is opened. To specify that a message should be associated with the service,
the checkbox of the message has to be marked. To specify that a message should be
disassociated with the service, the checkbox of the message has to be cleared.
Finally, to make the association, the “Associate messages” button has to be clicked.

Fig. 48 shows the original editor screen after both subcomponent-specific and
common messages have been added. The user interface as shown in Fig. 48 offers
to indicated a “Message Severity”. For each message, one of the following options

may be selected: "Warning", "Exception" or "Severe"

As mentioned above in context with mapping, a service may call additional services.
These calls are defined in the "Mappings" tab of the service editor. After creating a
service mappings, one may reopen the services that are to be called. In the tab
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rel ati onship * GAC:. 00012 Busi ness relationship
{Busrel-1D} don t exist * GAC. 00013 The rel ationship
wormadrdgesment { Rol e- OE- Krz} al ready exi sts Once PCAEP2006HN3692
nmessages have been specified for a particular service,
top-down nodeling is finished and the service nodel
can be transferred to the gepgrator for generating the
required artifacts. As an alternative to the top-down
nodel i ng approach di scussed above, bottom up nodeli ng
"Mappingbeallierdr sessagepef tHe ealiédl@yvicdhare listdd] The modsting tool

ol S5 AP LIS N T BB By s evor

message vetichl bplonge 46 dhe aervicmin warkneg shheln imiig. f48. Il whisgrontext,

oney REfe I RSARRTp bl AR g e e fin “op fo..
maypbe shasen Ao OREraTar MR I AP e SRIEEHECALLR W dist as shown in

ig. SR MtHehildr Ui rBksdge. After thi
Fig. SfartHe¢hild me%@gggwggggsn%gg?wg@gieaﬁgem BEddge. After this

actiay Yiedoropandingan i itionoatl s disniBY Fihus £ Bhifeg cidpeped to" as
sho®eriviRig. PRsenl tie tdnPEnrorMEssabe<p plf oessagep wWindk saphehild

operatlon | Zar i ed | e
mesPRBES At Bepkad B £ EndekimisBt Lscll €87, 82)- Addiihdhy @ techanismis
provded fomrendving mappingsat i on of a presentation service

usijng an application conponent as a starting point. In

order to create a presentation service froma backend
As Hpexapale shenpararedrg §8B0! servicsfode, ?@&ﬁ?ﬁﬁror message the

folldMARY coRihent wilkb® WHREIH idtd Bfe couReenent nust be created
first. The nodeling tool can create a presentation

service (e.g. WPS) out of an existing
* <Swscld>:<Messagld> <Productive text in english>

The corresponding output code can look as follows:

« productive Application Error Messages to use for this Service:
*

* GAC:00001 Invalid input data. {Field}

* GAC:00011 CIF Root {Root}, {Cinr} don't exist or has no business
relationship

* GAC:00012 Business relationship {Busrel-ID} don't exist

* GAC:00013 The relationship management {Role-OE-Krz} already exists

Once the error messages have been specified for a particular service, top-down
modeling is finished and the service model can be transferred to the generator for
generating the required artifacts.

As an alternative to the top-down modeling approach discussed above, bottom-up
modeling can be used (see Figs. 5 and 10). This modeling type uses some previously
defined artifacts to ensure automated fill-out of repository meta information. The
automated processes are called wizards. The following wizards are defined for the
modeling tool of the present embodiment:
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application service. In this context, the application
service has to be selected first. Once the application
wogzervilt1 has been sel ected, a container, i.e. PCR&EP2006/003692
sof tware subconponent for the presentation service,
has to be chosen. The user interface of Fig. 53 shows
the search function provided3py- the nodeling tool in
this regard. Because only business applications and
techni cal applications are allowed here, these kinds
of software conponents are set automatically. The user
.interface of Fig. 53 peftg.t earch for t [
Wiab WA oooondn py LOSSETTRA oo e

i r‘nrr'hnnonf lasoftvarsg

Cre?témmhh tationbSepdicect pdreatd Presargatioh SendceStarting érom a
or the presentation sefui T r tation service
type has to be sel ected ﬁgéﬁe% gg?ﬁgﬁgggr i nterface of
Create . Eritity Seevitef aul t pr ¢dmpodtDatabase Vable angoereate Entity Service
"Sinple". The version of the presentation service my
additionally be entered| In case of a "Sinple (GCet,
CregteSesvice based o DHRn1 dnpedt RHPvi ce ("sinple” e.g.
with respect to the corfespondi ng dat abase
operations), a.confirmafion dialog user interface as
Creﬁ%ﬁ\%’i"l‘l‘#}’@?eg?'@m | ba&fHPQ%@RP@g.COPM edse of nore
copybydlex presentation sefvices (such as a "Mdify"
presentation service), additional steps will have to
be initiate that will not be discussed in nore detai|l
Theheparation iof leaak of ke feumvigardsbillustoated in thei@beve keble will now be
ek Iy BeartiR ARG RHRsERGYbABervice usi
exp I@?ieg@?brg%eﬁgﬁats' ?o ﬂ{%@’eg?g crtga[?g(sj forlbﬁherVI € using an

| ects
appbﬁaté%hﬁ%‘%ﬂe%te@%?éEa’*'Hgtﬁ%‘treposi tory database of the
nodel i ng tool and thepresentati on service appears in

the software co nent expl orer rt el .
in oSy FE Lo S TR I E A e S Lo et e L SeREafh T Burigess
apptiéatian ar t&apnicabapplicationjyes presepjativencaregorent must be created first.
The%%?@f?ﬁ@:é& Q:afiecrré(ét%ea PF&%hf‘é%id‘noéérWﬁ’é '(E.eq:. RGpPsS) out of an existing

I NStructi ons Or_SInF e &kfsenxatlon Servi ce er eas
applicatianesrivise. n phissontat die arplicatien servigedkag | bewelested first.
Ondgsl%e' a”rtﬁi_liwﬁém @Eﬁ/ié@h?ﬁbé%wt@er%&égp Eaﬁt%ﬁﬁéiﬁlér_f, ale. 3 %bﬂﬁ/are
subﬁpqmgf}gehgpq?ghgrpgége{rgaﬁ%5gl§vt|coer,nhag\@g b dosenOThe UE! MfErface of
Fig. 53 shows the search function provided by the modeling tool in this regard.
Because only business applications and technical applications are allowed here, these
kinds of software components are set automatically. The user interface of Fig. 53
permits a search for the desired software component. By clicking 'OK' a software

component can be selected and assigned as a container for the presentation service.

The presentation service type has to be selected next via the user interface of Fig.
54. The default presentation service type is “"Simple”. The version of the presentation
service may additionally be entered. In case of a "Simple (Get, Open or Delete)”
presentation service (“simple” e.g. with respect to the corresponding database
operations), a confirmation dialog user interface as shown in Fig. 55 will be
displayed. In case of more complex presentation services (such as a “Modify”
presentation service), additional steps will have to be initiate that will not be
discussed in more detail here. Clicking the “Finish” button initiates the creation of the
requested presentation service. Thereby, elements (objects) are created for the
presentation service in the repository database of the modeling tool and the
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a database table and create an entity service. Based

for exanple on a DB2 table definition, a so-called
WODRGWGBENO | | e can be generated containing a de®CTiEPRI064703692

of the table and a mapping to a Cobol copybook. This

file can be used for an inport of the table definition

in the nodeling tool. The DBBftable is represented in

the nodeling tool as a conplex type. Creation of this

conpl ex type out of a DCLGEN file starts with a table
presentation sendceabppears is ltbewsoftwaFe gomponeiihexploreratnaey té selected

PR o SRS ShBCPOR A ] BB, B8, U0, 2%, the numeral

a
(1) E\en@te&@ prerentaticcesevicecraated follewingnthednsteyetéans fioe simple
prelsélitbt@ﬁ sb?\h&@%vﬁé’r@b‘s %E) éen&%% %%r*e@@n%umﬁrh%r\%e 'EFEaQed following

tton 1nitiates

thedP%&‘?&mS Prﬁ “Wg’o@ﬁﬁ%@{‘ W%Sf-"aﬁ'ceeach DCLGEN fil es.

In a next step the one or nore created conpl ex types

s i83pB5eq 385 e ol BebrGAb P FnEE eV 3 b o port

a dat@bﬁsekablg pad araateban detntyrmﬂvwzeaBai&d fos eaxample ohac BB2 table

de@e|r d %ﬁégéémﬁ&%gé %b%@'sg%éw{éao@t%’ﬁd g@@&ﬂhét}'on of the

tablet @)d a Mgring to @&OQOI @ppalpqub jTédg filegesy by usedsten ars import of the
tabl%cdefﬁﬁﬂlcﬂﬂrﬁthe' ﬁ}%@éﬁné t6NEThe DBNRNIOR] r%fﬁeseH irfthe modeling

toofgs 8 EPmpIe iRt Af easion EHS EempIax Vg dtf fuSGhaRN fle starts with

a tablmpdziembn tiadbog as Sb\awa e Fip@e Mher dilestony m?lcmgen -Files should
j j entity service w e
are3HEBRREAR pofebbdhe 5% o ne
“|DataSets|Shrxtcl |SHRXTC1.TRO.DO.DCLGEN".

Entering the DCLGEN file name pattern refreshes the list of tables available. Selection
of one or more tables and clicking of the “Import” button initiates creation of a new
complex type for each DCLGEN files.

In a next step the one or more created complex types can be selected for the
creation of an entity service (see Fig. 11a). The entity service for the selected
complex types can be defined via the user interface shown in Fig. 58. The following
options exist:

Entity Service Type [Type of Entity Service:
(Read, Search efc)
« Read ("Get") of an object

» Search ("GetList") for objects

o Insert ("Open") a new object

» Update ("Modify") an existing object

» Delete ("Close") an existing object
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user interfac

opened by use of the "Search”

woabeeiaip1open)
entity servic

as shown in Fig. 63.

e shown in Fig. 62. The rel ease can be
button (if it is not

. Cicking "Create" will createPCH&EP2006/003692
e in the selected software subconponent

If the newy created entity

service is opened and the "Mygglng" page is displayed,

the two nappi
65. | nthe f

ngs are defined as shown in Figs. 64 and
oll owi ng, another exanple of hottom down

B

Eggelg?ixr%%j%%g hél—msh reference to the

We%&%'cg new process
TTware component

—odel ng-tooh
Mo e’ °74

Service, a so
Servipe Vegision t he

release nust first be
Senfidceveersiononponent expl orer of the

BotifeCBPUERTS 0 USer ©ntorface shown

Claygse i | | ustrat ¢

in Fig. 66 al
IterhiNamge cont ai n
sel ection has
button initiag
conpl ex types
next via a ug
mechani sm ner

FielHSTRSY (VHRF&ces

services are

[ows for a selection of one or nore input
Onty availabla §t“5ﬁ@fctb‘l'_a§ §_)?rvi¢e type hagebeen chosen.
DBAREs BR hafeBbedol €fé RS dthPor Sesthple Item

tes parsing or the selected DIDs. The .
Nemg =wPBrtnee’ wsulis duthg eoRle typgpafsyservice's
Flsultiserabapewsiavrigi 50.Fi g. 67. The i nport

ges all conplex types that are

%@L&%@J@%é{;@fﬁ rﬁ@%erﬁié@i &Mt sehfie. Fig. 60

in the's

. e conponent "expl orer
Bhows Eey corpfgguation orfmet%%mrgﬁanm 2 of

lo o4 I
PULT T UOITFrUoOowiT 1

Field®irt DRitpwgoOr t
a nNew process

pdet ng—wtt—beexptaimedt-—w thrTeference

ORtp@ncarplek itise epmhegakerbtdEently sireiebeFig. 61

must be opene

sions HiEcoBiqUahtR e AR Bkl or or

Then the soft
t he service(s

war e subconponent whi ch shoul d provide
) to be created (service provider) has to

be sel ected. The inport of a Cobol copybook file can
Afterdtheehecssary data have Q%é'rSQHP!@C&f Gomnpenentgglease and

the Kubsorp@hehh irewha®ethef ératt

uset gl SRR UG Bnb7. T ¢

seRgcd aiill beicreatedicanrss s&lected via the
gé(sg c':elmeBé o%efwécli %yht?ssé 3Pth%a‘5earch”

button (if it is not already open). Clicking “Create” will create the entity service in the
selected software subcomponent as shown in Fig. 63. If the newly created entity
service is opened and the “Mapping” page is displayed, the two mappings are

defined as shown in

Figs. 64 and 65.

In the following, another example of bottom-down modeling will be explained with
reference to the import of an existing DTD. To create a new process service, a

software component

release must first be opened in the software component

explorer of the modeling tool. Then the software subcomponent which should
provide the service(s) to be created (service provider) is to be selected. The user
interface shown in Fig. 66 allows for a selection of one or more input files containing

the existing DTD(s).

After the selection has been performed, clicking on the “Next”

button initiates parsing or the selected DTDs. The complex types that will be created
are then displayed next via a user interface shown in Fig. 67. The import mechanism
merges all complex types that are equivalent. Clicking on the “Finish” button starts
the import process. After the import has finished, the services are shown in the

software component

explorer as illustrated in Fig. 68.
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or ".cob") via the user interface of Fig. 70. After
setting all fields, the "Inport Definition" m ght | ook
woasighown in Fig. 71. Cosing this dialog w tRCTEER2006/003692
will show this particular inport as one row in the
copybook inport dialog (see Fig. 72). As illustrated

in Fig. 73, the next task is380 assign a data itemto
every field in the copybooks (by default, all data
itenms are assigned to the "Ceneric Data Item'). | f

one or nore fields are to be assigned to an existing
Nov?,ﬁé m%*%@xggﬁ@%ﬁw&%o@nfﬁﬁgéﬁg QAR b%aég%lﬁr‘?éﬁ Wit reference to
the ipoBrof arhexipting caryinok: fie. faceeate M%‘-@I%@@&Sérﬁed‘{'ﬁ%o@ software
coniﬁor%nﬂ?&eﬁ@é Ahust ﬁ@dp%nbﬁ |HQhé sEAvare EQﬁwp@ﬁén@éxﬂéfeﬁ‘ Then the

softyiare éHb@ﬁmbalagr?@wﬁ'cmﬁh@H E@Vtﬁve %%Seer*r%g AHE Gedfed (service

proxﬁdér)sl’mm bdﬂgélect@ﬂs Thanmpost ofcd CobbingopyBook ik cam bl performed

i TS g B B, SR sEEIE e LS ¢ Browing

optioneati on (t

op-down or bottomup), the service nodel

and its indi VI dual m)del el enent s vvi I at I east
terporarth—be—stered—+n—ther+reposttory—database—362
he syst t " "
Softiark . %ﬁg‘% hé Refdced Subddm rré'i‘ft Ch‘éﬁ Select...” opens an
artifact id g/rt he servjce %) may t ﬁ at any P

Subcpmpopent et| (G

R&feU Wﬂ@@ﬂ%‘t%ggl tory database 302 by

the geticl at

Serddte MR t e

under| yi ng

or 304 The generator w t—then Setect one

(@e@%@ehah@tﬁé@@wm&@ea@ad with the

ervice tvnpimrl with the request ed

sendfd Yelibn

R Seh P bl oo™ o1, e

Selected t4
Serdaere nodel

of ar
Desé%@t‘g@?i cati

nplate TiTes 306. Accordingly, one and the
iescfiption foretheasdve séoticagener at i ng di ff erent
tifacts, including code, test cases, and
ons such as a physical description of a

service. Fd
Seryige dYBedi ca
sone cases,
(or franes)

r_each of these types of artifacts, one or

{Eadity Bepfl SesViER | es 306 are provided. | n
Efnlﬁley Réagqjgtgérﬁtél facts may be constructs

Etntl%y Inser{ Serwce

Entity Delete Service

Entity Update Service

Batch Program / Job / Service

Business Process Service — Request for Information
Business Process Service ~ Request for Processing
Service — View

Technical Service

Service Publicity

Publicity of service.

Input CopyBook

Copybook structure for the input; see below

Output CopyBook

Copybook structure for the output

Indicator Flags

Ignores the indicator flags found in the selected Copybooks
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to be manual |y conpl eted by entering code (e.qg.

specific application logic) within protected areas of
wotzhes/ue493t ruct . Such a nodel i ng approach has ®PQ&/EP2006/003692

advant age that the service nodel as such is

i ndependent of the application |logic, which greatly

facilitates the re-use of thggservice nodel and its

nodel el enents. Mreover, anmendnments to the

application |logic do not require changes of the

For tthel émputi angl ewtput copytutx fi Ieé}sa filsh&stobe seleptede(Exténgion is ".cpy”

r BB SR AR RGBS 70, AR ol EBB, ¥ VImport

Deﬁmtexm"u mightfloale ay shewndd dig. 71. tClosing tikia rdialog Ivdth “OK” will show this

par{?&ﬁéﬁ WJY gg%frfe”r%% IFPHH%' ccﬁigﬁﬂﬁmrﬁ H‘"d?al@é é%é’@'f‘lﬁgzg As

ite are bet we

illusidared #pEids 73nthe pEXLRs i% E asd@mariaia diest te evaryfield in the
cop?b@csksn@)w d&é@msasdhtaentérﬂs B5€ aSdigAad@td ek @Géﬁéiﬁi Data Item"). If

oneScots e bk e Sl ShaNeheb i Bt colRspundo steps
candwyititgtee Ma theviliok seletied itdre(9) ¢otexidtingepatai itemny...” button, which
Iaur?cﬁwggqgé%@g%%gﬁﬂ% g&?qrpgirgg)gt giag Ry ggtiaha?érﬁég 8@ Beg@%ﬁted for one or
moiiet feelgs, thisoean he dritiatadhgashe nerraupmdlag@ytt@n of therusesiinterface of
Fig. ngg@&émrgsmﬁgqr@g rﬁ@hts 2:' |ﬁ@ﬂﬁﬂf%ﬁe%ll ebmpRItEitAE

S|n rep 05|tor i S Ci:h
OpeEatigneAnd i@ QCEBB'QF%QQGP%%M@U%@?@P qffhR Sﬁﬁ\élce model

rmnagemsnt of the corresponding physical artifacts.

RecaSiig] bEitp R SaTouR G Hohal G 1EE sef el #Rg s
individugLimmadetalerierds willlaé Ieasemmpomrllyf helstmredtuaihe inepagitory
catfFRRRTE B RS UEn I 8D, SO PERDlo SRR necde, the
sentee m.nmye@e\m athara/ {l)m@ be.eadrieyved Eramathe remository database 302
by ﬂh@dgéiﬁrgforw TheferfePatof Wwﬁhé@we%@@mre tE@iplate files 306

assgraeRanihtle chaePMassenee Buteand uith e rebedted sttt type (g,
Javaeodeyand tiansforntthid seviverrmodel into an artifact under control of the
selected template files 306. Accordingly, one and the same model may form the basis
for generating different types of artifacts, including code, test cases, and
specifications such as a physical description of a service. For each of these types of
artifacts, one or more dedicated template files 306 are provided.

In some cases, the generated artifacts may be constructs (or frames) that will have
to be manually completed by entering code (e.g. specific application logic) within
protected areas of the construct. Such a modeling approach has the advantage that
the service model as such is independent of the application logic, which greatly
facilitates the re-use of the service model and its model elements. Moreover,
amendments to the application logic do not require changes of the underlying service
model.

As has become apparent from the above, the provision of the central repository
database permits a guided and highly structured creation of service models. It is
ensured that previously defined model elements such as complex types and data
items can be shared between software developers and software development
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aut hori zation profiles may be defined indicating the

(re-)usage rights of individual software devel opers.
WOTh®/gedoer at i ve sof t ware devel opnent appr oachPAggPrecom3692

herein, with a highly structured repository database

assisting the creation of service nodels, represents

an advant ageous nodel -dri ven3gpproach for inplenenting

a SOA i.e. an architecture comrunicating via

i ndi vidual |y executabl e services, rather than via
projebfsedhiés sharimgaiscieased the te-use of awailgbtomadsh etexaerts .and thus

L] 2L : illed in the art that
red@%%rgggvg&@égﬁPﬁ%ﬁ%nﬁéFmggéﬁgﬁggdevices can be adapted

or extended in various ways. Wile the foregoing

e SRS 5 koMt B art e it el
repQsliaryHatahase MBpY IGluARIMORE tean rlf0cs&rdiees, dgore than'25.000
coniphex q}ptm_s,Cbﬁd lmﬁorfé.théntfﬁ@m dbtr tems eProsy shese (Udbprd the

I 1.1 . | .
aov iR dcha S RRY Phbdfied BbbaRLnTnE iR ment of service
modaislahd modie elgrmepia indhprriepositpry is muchrgasiardapd desggresource-

! . _ ) ,

conkiB 5l £ A PEBL SIS hE GBIy pROS Lot TP For s
purpegepaah ielrment (Fendesiaraplex tyres)dakp item) Inrfggeﬂﬁe@%ltqwnay be

assétiatet witRaturfgee Merifiey. Thaldeptifiel fntﬂnsu_aa@enwan?elrmér@aagement and
ervi ce noade

alloff3 der 2 (FHEHate] hangr arERecly B30 rebastoh almant may
add(tibda)ly decgysedatenl gither fee)use dndioator sPis iifidicatar mdyaserye for
rep?%tg?\?Eih%r}z&%ggﬁb{‘draé%fn%lg%tﬁ%ép@wfm Petitrs aHARSH drhiving of
elements that have not been used for a certain period of time. Furthermore,
authorization profiles may be defined indicating the (re-)usage rights of individual

software developers.

The generative software development approach described herein, with a highly
structured repository database assisting the creation of service models, represents an
advantageous model-driven approach for implementing a SOA, i.e. an architecture
communicating via individually executable services, rather than via objects such as in
object-oriented (O0) approaches. It will be appreciated by those skilled in the art
that the above-described methods and devices can be adapted or extended in
various ways. While the foregoing description makes reference to preferred
embodiments, the scope of the invention is defined solely by the claims that follow
and the elements recited therein.
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the service nodels. 2. The systemof claim1l, wherein
at | east sone of the service-nodel elenents are shared

WOy Me400r nore servi ce nodel s. 3. The syst emPOR/EPREIGH13692

1 or 2, further conprising a service nodel creator for
creating at |east one of service nodel elenents and

pl at f or mi ndependent service3godels fromthe service
nodel el enents. 4. The system of one of clains 1 to 3,
wherein the service nodel elenents included in the
repository are hierarchically structured. 5. The
systemof claim4, wherein each service is nodel ed
fromone or nore first nodel el enments of ahigher

hi erarchy | evel and one or nore second nodel el enents
of a lower hierarchy level. 6. The system of claimb5,
wherein in the service nod€laiash first nodel el ement
is associated with one or nore second nodel el enents,
the one or nore second nodel elenments constituting
attributes of the first nodel elenment. 7. The system

f claim5 qr. 6 er ej e first .nodel, el enent. .
e teindeta-dhuen svteht (i Ter Shaciat BB Mt dIF ARk e artifacts, such
pamsprbgrasn @ode pfrenoplatforra-isdependentsepuice padefe tthe system
8. §Hﬁ)rﬁﬁ@{éem of one of clains 5 to 7, wherein the
seé | elements constitute |eaf fields in at
| east - ordetepfplate storage (102) with platform-specific templates, each
template including platform-specific model transformation information;
- a repository (104) with
i. a plurality of at least essentially platform-independent service
model elements and
ii. one or more service models modeled from the model elements;
and :
- agenerator (106) adapted to generate platform-specific artifacts by
applying the transformation information included in the templates to
the service models.

2. The system of claim 1,
wherein at least some of the service-model elements are shared by two or
more service models.

3. The system of claim 1 or 2,
further comprising a service model creator for creating at least one of service
model elements and platform-independent service models from the service
model elements.

4. The system of one of claims 1 to 3,
wherein the service model elements included in the repository are
hierarchically structured.

5. The system of claim 4,
wherein each service is modeled from one or more first model elements of a
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service input paranmeter tree and a service output
paraneter tree. 9. The system of one of clains 1 to 8,

wovheviai491t he service nodels in the repositoryP&T&EP2006/003692

associ ated with nmappi ngs between two or nore node

el ements or between nodel el enents and dat abase

tabl es. 10. The systemof clgym 9, wherein the

mappi ngs define transfer operations between node

el enents belonging to the sanme hierarchy |level. 11.The

sy siigherdiie@reliynedeband One wnen@iernsecbad mapgé| rejements ofea lower

tr&i%ﬁg}yolggﬁati ons between one or nore service input
pa S

d one or nore service output paraneters.
12 The system of claim 11, wherein the input

t put pararreters bel ong to dlfferent
serV| cggféngﬂ%] Yo

e system of one of c¢lains

whevhgrainpindhersendee seqdal €ach fipgdnadel @@Iﬂ@&% %@%%@.ted with one
seltirhgrededsht riﬁod!él@'@méhfst @i 6he Or ahdrelshcontignediel dibments

service es, i.n Iud re. of rocess

seWPététupéE aimh%sg ﬁres? %5%1 gletnent !Oon service, a
techni cal service, a batch job and a view. 15. The

y 14, wherein the tenplate storage
?nﬁ?ﬁ%tﬂﬁ q?ég%%‘ g)(E)6dedl cated tenpl aten})or each )
semwharein thedfirst 10deh elesyents define atideast anenfrenelor more service
}"Cg@@utrbérgﬁ{e%er‘%%rﬂ ofe Bl HbiskWi&d obfRgfdravdtdtsat f orm

8. The system of one of claims 5 to 7,
wherein the second model elements constitute leaf fields in at least one of a
service input parameter tree and a service output parameter tree.

9. The system of one of claims 1 to 8,
wherein the service models in the repository are associated with mappings
between two or more model elements or between model elements and
database tables.

10.The system of claim 9,
wherein the mappings define transfer operations between model elements
belonging to the same hierarchy level.

11.The system of claim 9 or 10,
wherein the mappings defines transfer operations between one or more
service input parameters and one or more service output parameters.

12.The system of claim 11,
wherein the input parameters and output parameters belong to different
services.

13.The system of one of claims 1 to 12,
wherein predefined service types are selectable for service modeling.
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17. The systemof claim 16, wherein the tenplate
storage includes at | east one dedicated tenplate for

woeawiiipioat f orm t ype. 18. The system of cl ai m 1@CTHERRI06I003692

the tenplate storage includes for various conbinations
of service type and platformtype at |east one

dedi cated tenplate. 19. The sggtem of one or clains 3
to 18, wherein the nodel creator allows for a

sel ection of at |east one of a service type and a
skt. The &yptiebh bf tlaym 13). The system of one of clainms 1 to

19, er.ei.n the .ge t. I I [ f: ;
o BFeR g oeRase B Bhupe qibor Rlrd pP i fiesibelice, an entity
20, seivigegiarprepentiation service, atedhnical senvitel, adiatal jol anda view.
defined and sel ectable via the service nodel creator

for _service nodeling. 22. The system of one of clains 1
tkb.Zhe sypleneioh claie Ifedeldi ed artifacts include at

| eagihePEif tAE tdmpiate QliSrageaRalidé9deleabll dhe cedratstfitexiblate for
d .A_re&osn tory database (302) conprising at

code. 23
| ea8CTR88RVIAS WPPy pl at f or mi ndependent rodel el enent s
and service nodel s nodel ed fromthe nodel el enents,

t rvi.c | s form basis for the
gﬁlﬁgﬁyaﬁaﬁgﬁ&%ﬁ%g@ﬁ ?g’ artifacts under the
conwhereiofthpreaexist axpdyadtyf ofcpredefined ptatfasactypesnpl at e
i ncludi ng platformspecific nodel transfornation
information. 24. A nethod for generating
platrhessepeof £laémal&i f act s, such as program code, 5

f r opHekréihftaeemplfeaRdere ineludes at Madebae delirated terfpiate for
co .Sl ;
m<%ach pnﬂform type.

18.The system of claim 16,
wherein the template storage includes for various combinations of service type
and platform type at least one dedicated template.

19.The system of one or claims 3 to 18,
wherein the model creator allows for a selection of at least one of a service
type and a service publicity.

20.The system of one of claims 1 to 19,
wherein the generator allows for a selection of a platform type.

21.The system of one of claims 5 to 20,
wherein specific kinds of first model elements are defined and selectable via
the service model creator for service modeling.

22.The system of one of claims 1 to 21,
wherein the generated artifacts include at least one of Java code, Cobol code,
HTML code and XML code.

23.A repository database (302) comprising at least essentially platform-
independent model elements and service models modeled from the model
elements, the service models forming the basis for the generation of platform-
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- providing platformspecific tenplates, each tenplate
i ncl udi ng platfornspecific nodel transformation

woi2pdeonm@ti on; - providing i . a plurality of RCTIEP2@K/003692

essentially platformindependent service o node
elements and ii. one or nore service nodel s nodel ed
fromthe nodel elenents; and39 -generating
platformspecific artifacts by applying the
transformation i nformation included in the tenplates

t 0 spbeific artifiace undierthe confol &f platfioutnespaeifiteanplatespaath

st 3%@5%4(@%@@ﬁﬂé%&i@rﬁﬁ?ﬁ%&ﬁ%Eﬁﬁfﬂ%?"@?ﬁ%[ﬁ%@?ﬁ%@fﬂtﬁ%-
run on one or nore conputing devices. O e

%g %ﬁﬁ?@ﬁqé’é@%ﬁ&éﬁrﬁé%ﬁo‘% %egiﬂ'e Srtifacts, SRR &prdgram code,
from platform-independent service models, the method comprising:
- providing platform-specific templates, each template including platform-
specific model transformation information;
- providing
i. a plurality of at least essentially platform-independent service
model elements and
ii. one or more service models modeled from the model elements;
and
- generating platform-specific artifacts by applying the transformation

information included in the templates to the service models.

25.A computer program product comprising program code portions for
performing the steps of claim 24 when the computer program product is run
on one or more computing devices.

26.The computer program product of claim 25, stored on a computer-readable
recording medium.



