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WD 2006/ 111401 PCT/ EP20061003692 _1 A Techni que for

Pl at f orm | ndependent Service Mddeling s Field of the

I nvention The invention generally relates to the field
enerating platformindependent service nodels.
gm§ﬁéﬂp¥|cally, the invention relates to t¥e/EP2006/003692

generation of platform independent service nodels

that formthe basis for platformspecific physical to

artifacts. Background of the Frvention Software

devel opnent conventionally starts with the creation of

a | ogi cal Lng.the functdonal .
requi r enent s%hﬁﬁgé gén %%‘lt’ﬂ"giln%r%@é%@t $96Y'%$\M°6'ﬁ"%e
software is to be devel oped. At sonme point of this
nodel -dri ven approach, the |ogical nodel has to be
transfornmed into a physical representation or artifact
(such as a _code representation) that additionally
Jdeldsof the Baventiont i onal requirenents. Anong the
non-functional requirenments are the technical

straints of t rticul of tware. 20 d har r
T e ar eI T RR e toris ek h SR er s o iependent
rsgmdce modelst Mremspdcificallya b inventicio relates o die gg1&rhttiaon of platform-
nﬁd@peﬁaén@s@\ﬂce thotels tRht fd#n%e%gls F?é‘ft 1Bt B ‘%ig@ Btl‘(\z'sical

to.be applied to the logical nodel or exa
ases, the software architecture defines 25
di fferent i nds of classes. Afirst kind a classes may

W@?Sﬂhdﬂﬁftﬁesimntfdﬂ ities, while a second kind of

cl asses represents processes or process steps. Wether
a specific element of the logical nodel is an entity
Goftwape deealgprnentodonventicralip startsowitio tiad creaisiuef a logical model

'F@ﬂ\é&lﬁb thé Agh Malﬁ@&hﬁ‘eﬁ@ﬂs%‘f"th (EFA fcMIaY"B écegé’lﬁ?tv%ﬁ&ﬂ the software
L nt o or T es g él[

Poist b BRYSIbach Ar SO R of i BAGEAEVE P RICRCH e degical model

dasito bedransforaned intoea plysicah cdmtesentatidrher artifaacs { suchaisizotode

‘?épﬂe@&ﬂtﬁﬁé?%%g&ﬁﬁénall %aﬁ%s%nafuﬁe&%ﬂé@?&%ﬁ%\ﬁ%n@%r?ong the

rinetBcdtoe (S ireiBp oo oL aanstinte Phie BartcUIar software

aodthwd\earéqﬂwamnemludlag pie prdgeam minvelabgeagd, thatdthve¢d be taken
e(%] e software devel opnent exploits the fact 3's

that the step froma |ogical nmodel to the physical

artifact can be regarded as the application of a set

cb"br generating the ploysicali tede, tacset b€ rvles and pattermsavill hawd td be applied

ga\“ uarmgaél Fﬁoegﬁ‘ﬁbl@ﬁl '%n@@as??stvﬁ%oﬂw&%cm&ture defines

{ nsformati ons
Eﬁ;ﬁ@@t@g‘%@g asses 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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apply them and annotate the |ogical nodel with sone
control information that controls the automated
transformati on process. Transfornmations are typically
defined via tenplates. For each of the different
PRO3PEAI4S artifacts that need to be generat é?&fEPéOOﬁ/OO“”
separate tenplate or set of tenplates will have to be
provided. The tenplates include transformation |ogic
speci fying how the individual %1 enents of the | ogi cal
nodel are to be transfornmed into their physical

ggl?fﬂ% MR ahd anﬁ&% Iﬁ%alrFﬁéjth{I wnfhns ntf.'d1 Hf?ﬁﬁ&ion that

atlons speci o use
@ﬁtf%tr@rathﬁéteé'ft@f’é magpeﬁmesm n an convent i onal
UML O (Unified Mddeling Language) scenario, the :

%ﬂ%i%ﬁ'ﬁ]gﬁc?‘nsaérgt ﬁEal@@‘Fﬁl&& v&‘}gﬁﬁflatt& Kb eQé’h of %he different physical

er eo
nepd to be ssa@ﬁtedz éﬁ@ﬁﬁ@%%&l@@@r(ﬁl se gbm@ates will have
C@rbéaprovmeﬁl Tiee! triipl aties Grichidd thendfavenationtibgic gpewtyrigatbw the

PUFIBL HERER 8 ool PR e @edfsﬁf%%%&%é@w el

vFQUnEerppits grheniogisalamedel: injtyrn, dndhedasramnetations spesiyingewnich
t lepiRAte o RISk B & particliBetype OF esddRd eIe&%ht | Prarotvantiees UML

o oA ey Sesrnty S SR P B e toiutec

chastgeaptypascordagied valydse prot ect ed sectl ons will
still remain in the sanme | ogical place. zR Today,

s i R BYhiGen s st P AR Pkl Rpcegural aspects can be
plafimer din pragemming dnsideethecgenarated phesical cendrucsildegrefore, a
&h@&éltlﬁ lﬂkﬁldé%@t)acted'léb@tloﬁ?@‘}n W HIE e duVR\pEl Bh Blhéttly write

fiiG @E@%‘é beF s B o PR B SRR AR ) Ahifbrotectes

§@th@ guanaateasdhatdbe manially eokeser code suvives changes in the model.
OS&)Wé?glf tﬁ@nﬁ@éh@%@gn%ﬂaﬂv@?ﬁ?’f@t@éﬁgﬂ\@ c@ge inMeHeeprotected sections
a ac i s becones
i]s;t'gl %%3 lpﬁlagg%rﬁé‘fo@cql ra&%st racted away froma

partlcular platformspeC|f|cmplemsntatlon In

CrtegNtHepd ate g@m?% sl applyitke dordept of maaesameeu deieRipment (MDD)

5P CEi ey f%%ﬁ@g i o Rl ey E& e, Acffetilre sOm.

{Fhe S@ABIME asprawisinanibe fnetipnalities ofra eamplex seftwake component via
| AV RIBNSeV it &) Iﬁfth@s§monté&mmmauwwawc@qmby badiskA@nd re-used,

o B eolnd st Blipdin et A K gy e phvsica

j artitct. g Becomesi passiblecas tha sgevice is abstraed Avag fromma particular

ateSrim-9petafid ripmértatidilventi on general Iy rel ates to
gﬂ efficient conbination of MDD with SOA. In

particular, a techni 3ue for efficiently nodeling a
derapnventianal §eAe the individset semiices awmeimgarded as “black boxes”

N ift@faces 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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WO 2006/ 111401 PCTI EP2006/ 003692 -3- Summary of the
I nvention According to a first aspect, a
tenpl ate-driven system for generating

pl atform specific s artifacts, such as program e
fY8AMBIHM 5r m i ndependent service nodels is P&I@%igg)é@?“”

The system conprises a tenplate storage with

pl atform specific tenpl ates, ch tenplate including
pl atf orm specific nodel transformation information; a
repository with a plurality of at |east essentially

pl at f or m i ndependent service nodel elenents and one

g$ nor e seéﬁjbé:i m)dﬁl s nodel ed fromthe nodel
LMy o NYeNY@Ner at or adapted to generate
platformspecific artifacts by applying the

tAGBRAIAG BBk st dﬁgggcf g%ﬂn‘%‘%t '-HWﬂ'ﬂf‘yﬁtéérﬁ f& ﬁe?m(?a;?@ﬁorm—speciﬂc

cattitach SHober PeABrOGe, ol REARTT- NdeaoRdgaY Seninedaadels i
nardeided nHye Hestgrh @bhprises adepplatiestbrdge witte platfogaspecific templates,
't@h?la?éfrﬁmdig Elaﬁﬁﬁn%gééiﬁé hioQel li?argé?&rﬁ%féﬁ! information; a

el ements may nonet hel ess be assocl at‘ed wi th m nor )
HFBP?'FR%"E‘E‘& Plurality phpbleask gssentiatty platyerindersndent service model
telementsranesgrznot hore seraiop ineodels rmbdeled floasthet tbdel elements; and a
R ROTRBAREY 0 ehctolt BT oI Ay appiving the
trRNsérmation InforBptien Kickided indlie teaniates &q the sanyige grodels.
nore service 20 nodels. This re-use of previously

. o . . _
JSHIGREH 54501 AR, 50 S APLII A B4 SISt sovies
CRRRIS MAY RERRKRT IRdePERAeTt to dhe lorgest sRaibleXtentalh one variation
ithdimodal alenmants mayl ronettieladsibe avgdcatetivitt mindreplatform-specific
fiﬁf&rﬁ.%%i&ﬁ.ﬁdr%@d?e‘i Iélet?ﬁén\& &?at@ﬂ?#&‘a%lﬁ b?érﬂglettﬁ'a&rﬂﬁfé%', this
el enent. 25 The system may furtier conpri S a service’
RIBIEPrm-sRRATS iInfasmatips Maynigclyge pitFbvteoRiated format ynfeemation.
nmodel el enents and pl atformindependent service nodels
fl(t‘?@%ét*%@n%ﬁff\‘ch‘é%er\)fEédlﬂbdale?éFﬁgﬁé' 2 1Ge Q4rBY by Hvo'dMenore service
service_nodel creator IS pre aran agai n_ st dred I N )
tRedelepdus fespse O%erwuamdoeﬁaed gradghelemesatsstor @i Ridraliygefi service
ahedels teducas Pedimdahn;rbbeliﬂgemi More@e?, change management is
SpiBHaT s Planbes 16 A ttiiuar ok Bt Wt B fehanicaly bg refected
dn @aghy genvicgriapds) cpeppisingdhistredel gleanante i nt er nal
design of the repository. The repository may be

R QUL Py TuBnEF LSRG  Sebelipde 2hqs08 o crapping at teast one of

PEBdce Bodakelementsaand pladoinaindeppndentrsendtacmodels drand e service
Ghode) leferhénts.t THEDSEIpUE bEREehvied mddei &Bstor i Breférably again stored in
ltﬁg?‘épc?sﬂgnﬁne or nore

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.g. 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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WO 2006/ 111401. PCTI EP2006/ 003692 _4_ second nodel

el ements of a |lower hierarchy level. In the service

nodel , each first nodel elenment nay be associ at ed

with one or nore second nodel elenents. In such a

CEQ@006HKHAone or nore second nodel el ements FICAEREWHPYp692

constitute attributes of the first nodel elenents. rr

The first nodel elenents nmay define at | east one of

one or nore service input paraneters and one or nore

service output paraneters. On the other hand, the

%%E&r[&jnf&@ﬂ%lerﬂbﬁ&"d?%ﬁoﬁéyhféfé?éﬁa} feie1n 6 serlies fHibdel! edkh first

I"east” one of a Sérvice | npu aranmeter tree q a

Jeadal eleroRit oAy brapssoabtad Witk en or mpre SesaRgh modsl elemets- In such

taheasepthe ore grodetessacond h@debeiesiehtsrpre&trﬁblwsemtitaﬂeealtributes of
e mappi ngs may occur between two or

\#10% (Eirsrtmr}ﬁ(g@l g%znr%‘gls or between nodel elenents and

dat abase tabl es. The mappi ngs may define transfer

aperfatt modeltémess maydgdfine! neatt sndef ongonendre stivce input

. | ,
FEBADIGEL hf e bE e phicEDGuR RARIER, B 83 cxhdana, e
seEeNd Bedel Jemenfisumaypeanstinite feafl figlds dmat leasteneoke pevice input
PatatHétep feargmides Servitd eutpup phraniteictred.er s and out put
paraneters may bel ong to one and the sane or,
alternatively, they may belong to different services.
dnpdiurtber variasioppths $angce podalstin fagirepssifery are ppeasiajied with
wg?{mg% th'd\éfdpﬁﬁg%fm@&aucd@ﬁ beSfdeRCinddremorEogelreléments or
C .
EBRYRert o8 lie Bl 43 bR B e MEdNGHINGT Y Rfips transter
Prerations ibebveapyagde)lgraents belongingadhe seme hieraihy 1@fel.aln one
I PRARIMEARINY HISEmapPings Uefive &ansfénc@petrati@fsasawteéh ioP8d or more
[ C. rvi
BBy e Bfafr§ 3hy oBE ok idfs s8R dllph B diendts i input.
Porametesnand oulputiparameters nankelendta one aat esw@ne ep alternatively,

tH@Emay Rl toi differebiPserviess. t hus be interpreted as a
transformation control paraneter. Additionally,

z%eci fic kinds of first nodel elenents may be defined

f sewicednedgliagypredefinrd sasvige bwemsae|seprieaplicities may be
%@re\ttgb%. I‘I'I(h?gdteh)’l@ mi'ibfé dﬁéatdrismt/ thén slowrtsted setéationrofst Béast one of
TESecEE e i L6 BB PIE, ie Sl gl Iy one o
AnQrefaféx propesy sendda,@a eatity serviceohpresentation sepire, adegical
Gsléﬁlﬁce, iat%%hf Jpdded dewMin |§t§t¢\ea scemaFie, mytefﬁ?pie?té s’ébragee may include
BB Bl AR 3bd SLTICLHRS eyl thus be

nfereted ast @ trapsformation epatrol paramesen ows for a

Additionally, specific kinds of first model elements may be defined and selectable via
the service maodel 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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selection of a platformtype. For each platformtype,
the tenplate storage may include at |east one

dedi cated tenpl ate. Moreover, the tenplate storage nay

i ncl ude WO 2006/ 111401 PCT/ EP2006/ 003692 5 for

VEQ 209681168 nbi nat i ons of service type and pl afPCEHERZA0G/HE692
at | east one dedicated tenplate. According to a

further aspect of the |nvent|on a repository database
is provided. The s repository database conpri ses at

| east essentially platformindependent nodel elenents

q‘ﬁldvag'gorﬂ\‘?icgg'\' mg}ﬁg o@%&hﬁ%ﬁ{ g@ﬁ bggfogm g@#e %ﬂhlg{ar&rbtn% dedicated

gempelate.i on of platformspecific artifacts under the
control of platformspecific tenplates, each tenplate

AR B hHre? REhEar i FyBREG, i febPYfr, bPBbesis prayided. The
tre@omtnv,edatabase econprides @it feast gzseetiallyi plaffpaindepemdent model
RPRerts %nérsbhflécﬁ'n%deﬁ WedHehsd ﬂérﬁ&hé%&dﬂj @bﬂén@“the service models

?15{{3@%%@ Eﬂg& g%néfagsg OEP%W| qmeﬁlgc artq‘acts under {he control of
plattaror spesifiedefptates; reach tensplatesiaciudingrpidtéaren-specificdinadel

RizALfoPatiSR fffbfrhatigiedel transformation information; is
providing a plurality of at |east essentially
pl at f orm i ndependent service nodel elenents and one

oﬂcccmdrr@ e stilckurthed abpearof Becidvéntim, ameetimod €or generating platform-
pﬁo &gjﬁrfa&@ dsucﬁ%'é ré?r‘aﬁ'gcdaeam)ﬁ{ &Bﬁﬁilﬁdébeﬁﬂéﬁtf Olée models is
POV

beiod oS i yees ot pauding Batramspeciic templates
ieagte terplatecianl udimgplatferine-epedific mbdelftamsfarfakian dviarmatiom

P@vuﬁlﬁ? ey ﬂ{lra‘ﬁ éﬁé@cggasrt %g%éhrﬂlally'} B%tﬁ)%ﬂh eﬂd?@c@@rﬂ@g model
STerisith G0d 0Nl b i SOk B0RS mdsistEam theanodsh Blaraents; and
geDerating plattnt-spavifiorartifests iy appiying thelgrapsfotmation ihormation
RiddddThitde tRp %E&Q%C]:ﬂfe sERﬁ’ce%S&éE‘t i nvention when the.

conputer program product |s run on one or nore
computi ng devi ces. The conputer 25 program product nay
Fbesn\antion aan decuraptidedrin thatabl ¢f mardwad, irgtheefdrmrof software, or in

Bid fdr 558 EbrﬂBin%P %&d\ﬁ/%@éﬂﬁ@ré‘ %éj)r'oﬁctﬁ 2% fioP! 's‘B‘PMéQe aspect, a

the | nventl on erence

EQBRUIRK FOUTE BrashiEr i dded. RS GOSARCT OB BFadhich gamprises
whegremncodei pprtidng for pesfohmimgtthe stdpsaif thié pogsent invention when the

tbhgﬁﬁér?rb&%n?p@dﬁ& gqﬁﬁ'oﬁ%ﬂ%@}q'ﬂar t ' P*h%vic@E S tomputer
PFQQ‘PWPHBEF @ﬁ’bbglsﬁgﬁg Opra ?cﬁ'@plﬁﬁé@q@b rf@@?ffjmg edium,

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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WD 20061111401 PCT/ EP2006/ 003692 _6_ Fig. 3 is a
schematic block diagramillustrating a second device
enbodi ment of the present invention; Fig. 4 is a
schematic diagramillustrating the major

fwaeotcanddi ti es of the second s device enbodiGFERR606/003692
Fig. 5is a schematic diagramillustrating an

iterative devel opment process used in context with

the enbodi nents and two differént service nodeling

appr oaches; 10 Fig. 6 is a schematic diagram

r’%% tisf %tg emg%ﬁ%g%mm@h Tgashnlgl agéerz:%l?ldo 'v%g | odlment of the
schewmresenturugnm illustrating the individual parts
of the logical data nodel of Fig. 6; 15 Fig. 10 is a

(O HE R SRt dfore et ragoabh e uecianaylics & thédgcond

f | owcldevice iebodimertj ng t he basic steps of a second
met hod enbodi nent for 20 generating a service nodel;

5 B B A e G 5952 s i
Fi gs. cadtexbwith the Embodimenty and bwis dififeegnti sendcd modslifgoapproaches;
use in the second rret hod enbodi nent. Description of
Fl%ifi {Js:%gQ@é'nEnb pghi Ssrtlgﬁr%ln'ig Ege %}%borf)e\;/mqﬂrt]lggp? fhe Ilogitcla IocTéta model
speci used lmhbreaanhbndanentset forth, such as parti cuI ar
sequences of steps, user interfaces and device

onfi uratlon in_order to, provjde a.thorough ]
f!: 39&%%6@ %’Pa'{'%g'aBFaé%feWBStr 3tinadhe i'QA}Y'dFagRMSIOfEBe logical data
appar emddet of Eige6;skilled in the art that the present
I nventi on may be practiced in other enbodi ments that
SF%Jart f'% c%‘hese specific details. 35 Moreover, thags

14043 3 fjpvy érthL!St ing t‘a%ﬁﬁ‘é%%?@c?ﬁ%fe'ﬁw qomfuaﬂ%menta'

expl amueelilmpagproachsst ow may be i npl enent ed usi ng
sof twar e functi oning in conjunction with a WO
2006/ 1114 PCT/ EP20061003692 -7 programed .

e ridpr prtdyusyaieg dhe pavip seas 96%%9@%'}0. meghagh gmbodiment for
al so peneptingeisatvict 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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that while the current invention is primarily

described in the formof nethods and devices, the

|nvent|on may al so be enbodied in a conmputer program
duct as well as in a systemconprising a ogPuter

BV%E%@@UWMand menory coupled to the processdiC/EF2006/003652

wherein the nenory is encoded with one or nore

prograns that my perforn1the&£unctions di scl osed

herein. Fig. 1 shows an enbodifent of a

tenpl ate-driven system 100 for generating

Phrabfaimes Fhﬂ@r*obl'é‘ce%dr'cfr @%hérai Gﬂﬁoﬁé éérfr@ﬁt'é\* IR W?IP 88 %@tappreqated
R Whfe i Girfent 'av‘%@%auapamefﬂcxrc{fgg%@n tG€ Forho@t fgthpds and

ddaviaessthelioventindmay glso dveaanvodiext ind edrhputer progearhiproduct as well
3é§ |hfaa§)ls€erﬂ%m h@m?rbecqn?ﬁﬂis Phiocedsr 358 nk@%nr% coupleij to the

pl atform ec:| af e stored

THBFSIRG WIEE PR RsBo( 1 Encaled ity PRe,pr Bi9re programs that may
|pﬁrﬁ1rmalthecfunctums'ﬁmlose¢dnerelmry dat abase 104 includes a
plurality of at |east essentl ally platform

S"{ide endent service m)(} el enents and one aor_ nore

v} EROVISH AR EBDOgHREE P @ temPIateeiriver systemdlfd fos generating
rpakEdrmepeaific artifacts frdmdplatfornivndepprdsnt gevicdanedels.cTrar system 100

F}‘ﬁf;ﬁ{s@? kired '?'ﬁiﬁ %%x ?P(tgr é‘%rﬂ@lafé“?oﬁaggv]]di%@ﬁltﬁw database
S ang@egftf@fﬁer far rmzﬁpeﬁrﬂs Htetsak0e: In the templatgr sbarage 102
mlatférov-apexifectemptatas trd storexl. Each tdmpslakenidcludeeplatfommspecific

qr'ansr&%a‘%ﬁtiﬁfghﬂbq@gd fic tenplates included in the

tenpl at e st orage are applied to the
pl at f ormi ndependent service nodels stored in the

rheaepository databass ¢04 (EludRs aFplgrali®y sfarieast ebsantialiv platform-
R BRSO Lo o
dBem ka eﬂ’ﬁé}}“%édqgéf‘ﬁm mstsgrytdaéabase are

Prefeeably Bharel CbMBeveralFbﬂthelse(Wnc@ﬁwdershEhusd@am&g thdBeerall number
'q?ﬁ-ﬁk?ﬂa %fe%érﬁs ;R @(,g@? %ggtor%t h the provision of
pl attor i'c tenpla

m sp eC| so Each tenpl ate
i ncl udes pI atformspecific transformation i nfornmation

IMhgLienedatbo 106 geaaratay prathernespedifid Artifazts. Tertrisemdredelor more of

e Bieiropfy- %49“6%@'#%@?&%%* i ?nf“%%% Shr#0E 182 A applied to
B? P!%@rmn'ﬂe@wer&eemmgean ip thagepasitoryadatabase 104.
one or nbre service nodels rmdel ed 35 fromthe nodel

?@%BB\QE@# %@ |IIL¥\Qa§|Q§) 8/ r&%téf}g ép@ad%t for generating

PatiareY- sresificartifastsfrompietfermindependans serviceppedels. The method

geaeb@pedorméd byrehe &fstérh A00ShoAAan Fig. Mosrearyf othBedevice.
platformspecific tenplates are applied to a

articul ar
IC1)‘he 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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pl atf ormi ndependent service nodel. s Fig. 3 shows a
further system 300 for generating artifacts from

pl atformindependent service nodels. The system 300

i ncludes a repository database 302 for service nodels
(HRavsdiiice nodel el ements) and a tenpl at e- AGIFEFARN06/003692
generator 304 for generating artifacts 308 for the
service nodels stored in the repository database 302.
The transfornation of service-®odels to artifacts is
controlled by tenplate files 306. wlIn the present

SRR e 8, SRR BB BERAREE G frmon of e
rstitasts, opAer gratechthe PatiormLpedfiatamplatesare 9pmJ@d to a particular

qiaepdrei-Rdlependbnt Wekide'md@elcal | ed protected areas)
before storing themin a software conponent

errent re 03|tory 310. 15 Fig. 4 schenmmtically
SH!QWES har sysien: 800 fongengeties detfacksdtum plagfosm-independent

mewlé@meepvﬁe Eystemr30dua@rm@§a réﬂlisfw@rﬂa@bdsé 30R2or service

dﬁ g‘#eﬁgf?#qo% (%'E ,%0 i tllgﬁ]%gﬂeq%paar%\éﬁqlate?r ven geﬁer\éﬁorr}m@l for

generatingrarti he eerviceanerstfestored igdhe repasiory database 302.
Wﬁestﬁ'ansfdi}ﬂwa@bﬁtdf%mldéw@ﬂ@l@ 46 BHIfSQE VW @ntioReg by 'témglhfénf iles 306.
%ﬂéf@g‘%ﬁ%ﬁgf@g 1&%ﬁt f ; Ifegﬁ_r'n m%?v? al %F%Ertg'tqf eap?etclf'%usg ofGne or more
(tam@iatseﬁ@p 3§érls pravided. §f needed) tmtgemeeaed artifaete may manually be
lcohripidtaade.gl @athirt §bacalfeﬁrﬁ1‘bte\t&dgaﬁéﬁ) Yersra s@&nn@ @\@Wlhcaesoftware
startlnﬁte roma eryvlee rrgﬂ@ the right-hand
SPHPONEHEMARRIRIAENY 8?)%?05‘3 'S for generating a
physi cal artifact are shown, nanmely the top-down
Wf@@&hnm@l HMR tAe A6 |dtfé:hﬁ-.rhﬁpteﬁdeﬂtnn@dm@afdlbtform-

Setiif pR E?Sfiﬁ‘\%ﬁewqaﬁ in GRESRERe i 300 BREugiEd above.
iStersingatisa elatiorysindependent commonentranadeb [aepiatfors-ifdeppadent

|s@ﬁh<§éaffnoaé‘|t|§ geﬁé#etecuﬁr%ei THe ;subleorm-maegéér?dem?gg.:v@nhéd@n@then

I
3EEriBe e Bryontapeant Bred'Sof g SR lpbiE hutstReation or
rapplicitionr(husiaessh aeeic®02. It is independent of the
i npl enmentation and thus nmakes a clear distinction

%iq oo Bl PRES on PR side BRI oSfesflon g service starting

dom ai sesvmmpderbﬁ)@ thiegightthand sige; te tavoebasis appreaches for
YePbratingla sigisrbl Seifdchiaps gmwmrhaﬁmwtheet@ ttmfn 55&05@ &h the one

z}qg\aﬁ%ﬁhglbgﬁgg ﬁtjggpﬁl;sg.saﬁ%?n %Iae pﬁﬂgr gggal qesg gpproach\es will later be

dgporiieddn yneratdetzibwith veSerars/ta thet oserpUTHEFRD0TIgH 329R 74.
9 One service is nodeled fromtwo basic and

{”rih%rrﬁélﬁm.l t‘ut)é of khe! Wa?ga 5de| ©i5 2D reééh‘?@hﬁ?\?ﬁm%nts are
ﬁégwg nig ]Tﬁg‘foglca o{a r%loggl Bﬁowgesn#\eebas}syfgr i?he) phy5|cal 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.




10

15

20

25

conprise conplex types, on the one hand and data item
nodel elenents (or sinply "data itens") on the other
hand. These nodel elenments are shown in Fig. 7. The 5
rel ati onship between a service and these two nodel
aventtilidelt egories is represented via a fielRETEPHPEHP3692
as shown in Fig. S. The field elenent is an instance

of an individual data item and nanages the

rel ati onship and usage of data9i-tens within conplex
types The rel ati onship between individual services is

$51 SRS 1 BPRER AT R B BP0 Bk RieR R st et dnode etements,
roodlex fype neodeh elenuanta (orssirhpiwcemples iypasé) whigh inap@gain
@oﬁﬁh‘é@ %q ‘ﬁﬂetxrkxgéé ‘?fnecﬁé gchaﬁb @fd dhta fté’rn7rﬂode‘f‘%le‘iﬁ% (or simply

i nent 1 o d | n conte
Frgta igems h@nttagpttﬁgmpgs Q‘lown in The
FerEbhsidp bétvweecnapsetoien andnheslmmoahbdaﬂ e‘témemt cmhegdmes is

rygfnt g@@ﬂ g%ﬁ fe@ngnt gsosﬁo%d\ﬁ eéj 'I*h'é ﬁé"(?ee t@‘éﬂ instance

acts afre aval
quandndlmgual dataiitem mn@aﬁeeﬁﬁhsgetaﬁgm%ma@ %r items
QMtHlﬁ Qombﬂalittybém dhel rél%tn@ﬁslﬁb Betwien lhidisldaalmervuces is represented via

¥ a2t fen B REN 8% "Courco code, . ) that

will be reused for service design ("nodeling based on
ARMAE dlowand b ftesitfo) gerldretingtavice dmidem flok alpartiduarsofievare

| BBABNE Rl he G8-IEY Iﬁ@g R e/ S{lb%'ﬂ” AbishbwRén Fig. 10,
tamel dsodlteady mentioped lramntﬁxu \u@@ F@t 5dthentopl germits:two ways of service
'modelmg The top-down imptementation-shown-on the-left-hand side-of-Fig. 10 is

\sefde gﬁ’e %S%QW\;F%@' @’i’ e He%?/aﬁ’{ble':’ Kﬁrqegse @'green field

m%@mg")zTB@rb@tt@m VR ireplemestation Hawerakthe f@aﬁﬁ!%@f Fig. 10
%%on@ @uisitels Dedrae ph %i&a?&nﬁléﬁ@nwtdak I(Sl.@h@seadaabase table

Ae%élijﬁ eimr&g&oigatg IP@et Feuse g%r's\'M' yice d%ﬁgn ﬁ"mocfellng based
Rt physical @difaatDe The eria mcde l@%@%mﬂc zFase
Exception Man enent Error Messages Managenent

ﬁ&w QO‘,X\{I? wplemDRPalflgﬁ %ﬁ“)é%@sma%&e\mth %gp'e&n@ 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

L 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
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6 Quality managenent (optional) Request for Service
Version Review 25 The service for which the service
nodel is to be created may for exanple be the mutation
of a custoner address in a database or the search for
cWO28i¢eaii 801 n t he WO 20061111401 PCT/ EP200610085%P2006(903692
dat abase that fulfill certain criteria. Before

starting the nodeling of a service, the software

devel oper has to think about th@-i nterfaces of the
serV|ce to be nodeled, i.e. the input and out put

ers.are

PB4 SEARb Sifce, re

Rfivrare dgvelapert hasdpdpink abpulrhg. interfaceshef thaiservgs torbeomodeled,
a.d)eke KLY aAe olgsie |pafa?ﬁt|etérs @?W%II%'@W Eﬁéﬂhm);fa;ztagﬁegs are

ne urther services

\i\th? %F%?%}E%‘ (‘iﬁagagr%gt}a%fthgog é‘Sl‘?ﬁEaé‘i‘e §%r interface as
shown in Fig. 12. The user interface of Fig. 12
fl&ﬁéﬁ‘ﬁb&wdvh&) $t@F lJlto Sﬁr \the ﬁlﬂ?&foﬁ'B?taeﬂiéiN 3érvice model for a
'ﬂalréJ C?i}lér so?tware component r?'rc?ay mcluge fur?her services) starts with the

.display. of a graphical user.interface as shown in Fig. 12.. The Ber iritesface of Fig. 12

NegBedtn &@l'n?ii'lo éﬂﬁﬁ@ pQrfanﬁéiérsSa%rlN’ds?l%ted-ﬁRechQ Z&F)V\ﬁﬁ@ table:

versi on nus mm be uni que with he parti
sof tware conmponent Description Short descri ption of

he—servHece—Versi-on—-Version—nunmber—of the new-service
CIiIC " OoCTVv

Sesdce Ngmre 0 .0 bévambiguousinane ofrthevsenvice. The name and version must

------------- 1 be-unique \Biehid ithe piﬁiealasgomwe%mponent

Y SHA AESEIRHoR or e betices Dl ore

JUT VT UT Tty

Sersibme  Enti ty | Vpdsidren@aber ofethBankseleoeg(lmmaHy 180 because it is a

Service Process|Bewwneg - Request for Information

\F%’egﬁmfes.?yp%er vice { Reauesf For Processing  Service -

Entity Read Service

Entity Read List Service

Entity Insert Service

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

L 2B N IR N R R SER R Y

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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Techni cal Service Presentation Service Service
Publicity Selection between: Local within Software
Conmponent Local within Software Conmponent (with

publ i shin Z Local within Business Donain Local
WPRMY1IHYE ness System G obal bet ween Busi nd¥d/EP2006/003692
Systens The tool supports different service types and
different publicity categories, Fig. 1lla

schematically illustrates in élﬂéyer ed manner some of
the various service types that 1is can be sel ected.

DORN AR o AR g

JeEeRation g@ﬂicsa 0e F§@Ba$en$96\/iﬁ%?t \somefimss akso galled business services

alnereir). Therplany bwg types@f @pplication GS?%GQSEDIOC&B serVio¥wsnd entity

I . . .

8965, SAP T30 A58, SR IR ERISNLIE ey g cta rom o

e Appitedata Ko sfalabass usingtthe cerraenanekng database service).

pPrecesstservices, dathe otitermanhd diedvabes giireet)\datsishst Hec@isi TRy perform
| , . .

SoRfa Bore dedintd i 88hd bhGRHoNT T logb ik BBfg! Toar

Jeaured faydpisitasls. Entity services generally have

dat abase access (e.g. they read data froma database

ase - _ . b bt
ISl b QA SBUEREAE U L0 PR T huences
Hegdemplaie (erdeiiate seY) thak wibldater he wised whendyanséarmingithe

afoerespomding seeiteaRd @Sl iMoQLEFEENSr SBRICR! In0sthePWBrds, there will be

' ' Q0] d.f h task.
(SR ofRold Godiefiod thg Bfbe BObsehE) SERice (siet{igns B example,
Ubevisuat apreasancefof thg resufting-grapbisalaiser interfacaipong er (nore
tdutidatécb temmblatet ot entit) lsetvities [(spiRifliRg dfoMeRBmple, _th(% database

t. f ' correspondi ng service nodel into a
p'ér |8§1£)g]raﬂgrsﬂaﬁact. In other words, there will be

one or nore dedicated tenplates for presentation
dchi pudiicitysereddry iimthe aifdveasBleRh@cates Bife MaiEBlity of the service

u .graphical, user interfac .
SRBBEERE oRinerh e R DR B el 1 L Eht s,
(fsprac lpyenbierarshy levahisl @higheehigmramatevel, te leveladSeftware
s, Sna0Y krapags Skl AN e
PGSBS s b oh 5l ol B S Tt oo
COMRoseREEAtegoryts psroCiatrebwith partiauiamseabisetseof seindcantypey (and,
I';?(i@hally? p@bh&i@ﬁ‘&tedﬂri%&ﬁf chy level, the levels

0

ftware Conponent"”, "Business Domain", and "Business
Systenf. The software conmponents
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 contrals 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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thensel ves are al so categorized in such a manner that
each individual software conponent category is
aSSOC|ated with particul ar sub-sets of service types
QV optlonally, publicity categories). 2s

PRSI0 o service al ways bel ongs to a parﬂmggwgpwmnan
softmare conponent, which neans that service
governance is perforned via thg associ ated software
conponent. Each software conp A&nt has an owner

which is at the sane tine the owner of all the
SRVt fot arLSpérEhén ?@tﬁh"‘@?%aﬁ ter ba%f(end processing
rrent | one

Y 5@?& SSarStien TBE soson dar WS S ok Hiak g osentation

fsnzmtésaarebwt Iaﬂo\ded bo acens databasesmmmwdu isadkend pluzessing logic.
iRk ar Pf'oﬁﬂbd ‘B M&Rbs/bluShesd &ragecal
c c o

purposes ngly, et ati on ST Vi Cetan
only exist within a presentatlon conmponent, an

apgtlirrdrad how te &gl i12¢ clickingotheYy'Next” Hutteh iddds tathe user interface of Fig.
F390|le ﬂh@use? ‘i’rﬂ'E@RQ&mt he ﬂfsﬁe@‘%ﬁﬁ (8@?%& Béﬁ(yn SPSAR My

rtrcular

dBWPE? istarYé"%bé? bered cany heselestad. ﬁﬁ)ﬁ"%@%fé@%h atfigjtool creates the
trieey sawvich with thernession at seninthe prasoustysef interacanl.0.0%df not

e@ﬁbgﬁeq 0y the"?@o ShRldecadipd 851%%‘9&%% ad%r%ﬁe?'ﬂeso{ohﬁ'ne service,

nt at i
$he sapie r@eﬁdl tsrb%o%@@mqqkmqsem@ﬁémror@eﬂwgiegtzshawn) Fig. 14

kPossthe cerréspondimgf userinterface thpealwsaior vh telitingtdfehe “basic data”
k,%p‘g r sing operation or a
Sgt a s(eé opagrlsaﬁ)l Q%ﬁé‘ﬁq(ﬂ%éﬁreg‘%g%n for this is the fact

that presentation services are not allowed to access
detptdrasmstation-speatiicisterithaek endbe derasisviathd tadi "Witribless éh the lower

L& %3rn%? of aﬁ’@e? u&@FfE@é %rﬁﬁ F6) p£4 Gl"ﬁﬁe'“ﬂﬁ& BHt?—.\'tsn fiSet interface is

Servic
RSkt -dh UG b Ietaskibat Ffoush b6 Saride modeling is to a
Usrige @xtdnit sSmpkeatentation-ihdegendeht; it might obnethpléss barldyarithgeous to

%g&&@ﬁa sHﬁWan@rﬂt Fﬁf m’ikﬁl&‘ﬁ%%ﬁgn shécnﬁt%’ ﬁ\‘é ﬁ'l%ltl?ncr ea%y whEn
'Wlde'ﬁg\}i}‘%é?'wcée Wi th the version as set in the
previous user interface ("1.0.0" if not <changed). In

%rﬁ:%fthé %aeta %%Qaear?ﬁeéhme%raaﬂﬁéﬁgéw&fe Hd b%.-ﬂ F&%ﬁhéoeghe
.mpc!f! lge rCOP'EEféieédebﬁsﬁQé@Glﬂﬁ opRef mﬁ@\mgdel ¢lieg1enls40f thRo@eMplex
ttyyse"00ith tHpserdica thatdeto be hydekaelttHugtalrrbdpveend axplained with

‘?gf‘e?é%@ 8fF(|9<#1 '%tﬂa?ﬁ?ih%sﬁ?\?@e moﬂfe 6’f tﬁg RYés‘éﬁt Efaln%dh'?enE each service

éleF?ffsBU&éQC'lé@#ﬁ Pre @rempree@pmmlax F\H’@St %ﬂﬂ eaqhtqqmnj%ypemay in turn

tilmstudeowves or metd furtheneomplexttpgediser interface shown in

Fig. 14. The "Attributes" user interface is

illustrated in Fig. 15. It shoul d be noted that

Sefors digrussieg e meehanigae Pl asianing 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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| arge extent inplenentation-independent, it m ght
nonet hel ess be advantageous to specify a small anount

of inplenentation-specific information already when

20. nodeling the service. Once the basic data and
HOPBUIAY for a new service have been defi nd§T/EPRR6/003692
nodel i ng continues with associ ati ng one or nore node

el enents of the "conplex type" with the service that

is to be nodeled. It has alréady” been explained wth

25 reference to Fig. 7 that in the service nodel of

%?ng&%?ﬂhd&%&‘ﬁﬁlr@‘f Be dlﬁ?%t Ttﬁfd\é'vﬁﬁ g'eééeéﬁﬁélhéd’ in an exemplary

coptexkuithiaddress ¢ata ﬁ%'fj%rde one or m)re further conpl ex
types Bef ore di scussing the nechani sms of assigning

%6 ﬂo%ﬁ%%g&ble&q?% R@Jﬁo%lto?‘ e secﬁjehee ?ltnﬁves(f(ﬁ\c{ &F complex

exe [S]

M%@ﬂfﬁ! séscoft § peguenge of inglvidiat alls 2@?& Figs8), here Nh@? "Address-

Eeppeitt 1 erPudidret ElehiRhe el dad Siavanin thierfdfowhg salsle:
el enents are defined: nameiy t he sequence Ki nd (Fig.

16), the list kind (Fig. 17) and the choice kind
Narne 18). : vp cular kind of Cor‘rlhﬂ)lelthatlan Name

\Ma%sﬂ@ner at | ng a @ﬁpleiavbe/s@qgérwengmksssa 3S
simlar to the sefvice type, the conplex type kind

gegl creation acts A@_Razrgga.tlrol

Wad#ees/ Bledeiit_RAIFiEd20061003692 - 13 RDR-zEIDBLL er
understanding, the different kinds will now be

Address cElenterstn 3ekEiaigl ary context w t ADREHIEES dat a
fields. Fig. 16 shows the conplex type "Adresse" of

delress) LElenserit_Ad| Fidldi s ki nd of conpl eADRsZEIVR<
consi sts of a sequence of individual fields (see Fig.
8), here titled "Address- Elenent-1" to

Whtke &aﬁi&narrg ithe domplex tHBoVHressel’ e Figo b atiorsh &xadphsiary

Fglzmseéy ?J@ﬂ%ﬁn(b?gg qwa&(;éﬁ%yé tlfﬁgggsq:eng OI.a(}or the Following output
@rélﬁasmpontm)e«ww bﬁmnz@te;@ 1 Address El enent 2 Field
ADR- ZEI LE-2 Address-El enent-3 Field ADR- ZElI LE-3
Address Elenent 4 Field ADR-ZElI LE-4 Wen transform ng
tHELEMANT Sulpyin@drdsdelsse” of Fig. 16 into an
exenpl ary i o Docunent Type Description (DTD) code by
tNELEMBNT Genessat(dtdress EElémentoy Address [Fiement 2,

Address_Element_3, Address_Element_4)>

</ELEMENT Address_Element_1 (#¥PCDATA)>
</ELEMENT Address_Element_2 (#PCDATA)>
<IELEMENT Address_Element_3 (#PCDATA)>

<JELEMENT Address_Element_4 (#PCDATA)>

When transforming the complex type “Adresse” of Fig. 16 into an exemplary COBOL
copybook code, the following output (artifact portion) will be generated:
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(artifact portion) wll be generated: <IELEMEl VT

Qut put (Adresse)> </ ELEMEI VTAdresse (Address El enent
1, Address Elenent 2, Address El enent 3, Address

El enent 4) > </ ELEVMEPTTAddress El enent | (#PCDATA) >
HELEVEINAdDdr essEl enent 2 (#PCDATA) > PCT/EP2006/003692
</ ELEMENTAddr ess El ement 3 (#PCDATA) >

</ ELEMEI VTAddr esss El ement 4 (#PCDA TA)> \Wen
transformng the conplex typel#Adresse" of Fig. 16
into an exenplary COBOL is copybook code, the
follow ng output (artifact portion) will be generated:
WD 2006/ 111401 PCTI EP20061003692 -14 Definition of

PUT.l n ' leq, X Lixce ¥
gﬂ%’ﬁfﬂ” #&@%HK%@LWJEEW -%/fg%%a LE-1 PIC
X( 3ERWGSIFF 6L W - ADR- ZEI LE-2 PIC X(35). 10
- 6LW - ADR- ZEI LE-3 PIC X(35). 10 :BLW - ADR- ZEI LE-4 PI C

354, Fi shows the conplex type "Address_Qut put”
é% 'gﬂ'g"f\bggség'nd. This kind of conplex type consists
0f1001Be WorADRYZEIohp| ex t ypeBleX(3he sequence ki nd
(e kDR Fm =BT e {YpRICABScos” xpl i ned
(|12’C'I%LM\?F(SD§%&[5€(9I engt h parm&gy) as shown in the

f 0l BMeADRIZELE-Kane Type PHd¥(3ds cQut put Conpl ex
Type / Sequence Address List Length Field / nuneric

Address_LI st Conpl ex Type / Sequence Address Conpl ex
FigD &7 /shSa&g tieen cemplad dy s Addresse@utplit Fofdhd list kind. This kind of
i

S Sy RS 6f ShEbmofl eirigiex BlpR8™R thedsdduen€e kind (including
o e LV Y il
\C ble:

(including a list length parameter) as shown in the following ta

Name Type

Address_Output Complex Type / Sequence
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:



10 Docunent Type Description (DITD) code, the follow ng
output (artifact portion) will be generated: WO

2006/ 111401 PCFI EP20061003692 15 <! ELEMENT CQut put
Addr ess Qut put) > <! ELEMENT Address_Qut put

g‘waa‘}“é@%mf_ll st-Length, Address List)> <! ELEMEGFEP2006/003692
Addr ess- Li st-Length (#PCDATA) > <! ELEMENT Address-Li st
(Address+)> <! ELEMENT Address, ( Address-El ement -1,
Addr ess- El enent -2, Address- El ehent - 3,

Addr ess- El enent-4) > <! ELEMENT Address_El enent _1
(#PCDATA) > <! ELEMENT Address- El enent -2 ( #PCDATA) >

<! ELEMENT Address_Etenment 3 (#PCDATA)> <! ELEMENT
AdGLEMENEIGritpult (AMid(esBADAPAY)> Vhen transforming the
conpl ex type "Address_Qutput" of Fig. 17 into an

e X eFIEMENT A&EBB@LOU@ %@Hré@@q_ﬁst _Léryth OAd sk gisPt put
(artifact portion) w be generated: s * Définition

ok for Service *
L o o et

s%*ﬁ%@wﬁéﬁ%%ﬁ%w%&?@ 70 999 TINES
%5 %ﬁssﬁgﬁﬁgﬁ LA ffsétE%gr&Bh ZEl LE- 2

mdgrQ 5 lemezbjBLW ADR- ZEI LE- 3 Pl CX( 35) .

20: BLW - ADR- ZEI LE-4 PI CX(35). WD 20061111401
P@d@m@memsﬁpﬁ -16 Fig. 18 shows the conplex type
" Choi ce" of the choice kind. This kind of conpl ex
<!ELEMENT Address_Element_1 (#PCDATA)>

<!ELEMENT Address_Element_2 (#PCDATA)>
<IELEMENT 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).



type typically consists of two or nore conplex types

of the sequence kind (including

" Addr ess"
t abl e:

expl ai n

1 Field Address-
Field Address_El
Compl ex Type / Se
Addr ess- El enent - 2

i

nt 4

C@H@fee%typ

the conpl ex type
ed above) as shown in the follow ng

Nane Type Choi ce Conpl ex Type / Choice
AdoeasaPdtvat Conpl ex Type / Sequence

Addr e FECTHEP1PE/F3692
El enent-2 Field Address El enent 3
ement _4 Field AdresseCGeschaeft
quence Addres~Elenent-1 Field
Fi eld Address-Elenent-3 Field

Fi %% &M\l\h & oféh(? Flscggerdginag'gaig F(Wf[ﬁas\pmx

typetypidatly Cohdisisvofipva ot potre ¢(amplek &ypespdthe sequenicce kindg(including

HHEIERRBRR i AT scleliby A 3

Adr essePrivat (Ad

ﬁgss_a enent 3

dress El eme

%’d’é 11401_PQ T/
Bifief ook
cop ook c
)
PR ity
s«\gﬁm Eiiehl
Reldpe¥ -
15: BLW™= ADDRESS-
Address_Element_4
AdresseGeschaeft
Address_Element_1
Address_Element_2
Address_Element_3

Address_Element_4

When transforming the

BLW™ADDR SS E

EleniEmtS 35 EME
B EVENT-3 PI CX(35).

|
ik

EWV\W{%:

ress-El ement-1, Address_El enent 2,

F-rﬁr ess_El ement _4) > <! ELEMENT
Addr ess El enment
4)> WO
Mglglﬁggégzghacgge%en) t ransf orm ng
@mbféﬁgvﬁ% e

nmB into an exenpl ary
ng output (artifact
P grated: * Definition of QUTPUT
flags for Service * * RWGSt uff
1|qe|dBLW: - Al DRESSEPRI VAT.
| EMENT- 1 PI CX( 35).
NT-2 PI CX(35).

Field
Complex Type / Sequence
Field
Field
Field
Field

complex type “Choice” of Fig. 18 into an exemplary DTD

code, the following output (artifact portion) will be generated:

<IELEMENT Qutput (Choice)>

<IELEMENT Choice (AdressePrivat | AdresseGeschaeft)>

<IELEMENT AdressePrivat (Address_Element_1, Address_Element_2,

Address_Element_3, Ad

dress_Element_4)>

<IELEMENT AdresseGeschaeft (Address_Element_1, Address_Element_2,

Address_Element_3, Ad

dress_Element_4)>
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15: BLW - ADDRESS- ELEMENT- 4 PI CX(35). 10: BLW

. - AORESSEGESCHAEFT.  15: BLW - ADDRESS- ELEMVENT- 1

PI CX(35). 15: BLW - ADDRESS- ELEMENT- 2 PI CX( 35) .

15: BLW - ADDRESS- ELEMENT- 3 PI CX( 35),

WO RAOGHLIAPBDRESS- ELEMENT- 4 PI CX(35). s | n song [@4L2W6/403692
servi ce nodel nmay re-use an existing conplex type, in

ot her cases a new conplex type has to be created. For
re-use, the required conplex tdpe may sinmply be
selected fromthe previously defined conplex types

thftni GOpe Rei gry COBOL
v i oy

type will now be discussed in context with the user
interfaces shown in Figs. 19 to 27. Creation of a new

coDplimition YpOUTBURIntridce Withoul Hags for Sehgcenft h t he user
interbpeyl Fig. 19. This user interface requests the
user to specify the nane of the conplex type that is
to be newy created and the software is conponent to
\g5:BUWI-0HOLORpP! ex type is to be assigned. Once the

correspg(ng Iﬁf&@ﬂg@v@p{rbeen i nput, they may be saved

by clic In a next step, the newy

created d&f NXAD?BES&@EMEN&JN ted PIGXERe user
i nterfaces:BUYYMADDRESSELERBNTDhi s upecxi3sy.er f ace

aIIowsf e i nd | ex 20 type
e., qﬁhée}'ﬁ s}égﬁhﬁgg EE{EM&F‘?C#: choﬂ%&g@) di scusse)cflp
above) AGPLW oABPRESSEREMENE4 i nt BIEHE8).of Fig. 20
basi cal iOfBQWf-mUIEESSEGESCHREFDn of input or output

of a *si Boidh @Aﬁ@ﬁ?éﬁﬁ“éhﬁ ent” of PN o

2006/ 111451B ABPRBESSEOBMEND-2 - 18 IPM35)and creation
of a "chilbeBLW+-APDRESS-ECEMENTIP an @Iex@sy.. A | eaf

any. cni | AP GARRRESS EEFIRTS L gy ot Tave

Sibling", five option are offered (on the top s level

hovvninFi . 21, the option "Create.Sibling is .
30 Samecases Fipdidednpael jaay B use 31 SXIRNG FINPELYRE, In other cases a
tneld @mplex type-has-to-be-created Fra ré-useERiestagugedatdrplex type may

'sﬂﬁﬁ{:tbé Rlecild frbfUhe PréRGIP deffedonTiibr g/ pedimtiidediTh the

em,
rep05|tory 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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Field - Existing Conplex inserts a structure based on

an existing conplex type ype Field - New Sequence
Inserts a new conpl ex type whose children forma

Conmpl ex Type sequence Field - New Choice Inserts a new
NAEPER1IMYbe. I n a concrete instance of the RCIHIREE/003692
Type conplex type, only one of its children is present
If, in the user interface of Fig. 21, the option
"Existing Data Itent is chosert8the user 0 interface

of Fi g 22 is displayed. The user interface of Fig. 22

es a I A t
YR it BRush 6P el eafh iy 1P o it Adkp iR, based
mpaadauaatqm tvnealban aot ave Wr‘ﬂiﬂ'[elny | oaded data itens
are shown in the | ower part of the user interface in

g/glg%ﬁe]lpg ‘%(%eabte Thig’ ot e(ﬂg%tgﬁ e ,nfﬁ/te[]cg;{tlgé%e %Fl’g?@& (o the top

de@l shown in Bigi 21} thatoptiay “Ceeatgsibling isdlisabladieThis isiPperated in the
ReNdwifl tﬁﬁl@ user interface of Fig. 22. Once the data

itemthat 1s to be inserted In the newy created
caonplex type is selected -and the—button—OK-

i ¢ K . fi

A BT, | T Sl e

¥ user interface|of Fig. 23 will be displayed and an

Appropriate manme fpr this fierd can be entered. 20

Fleld  Existing Gempléxnfirsdrmcestodctiriedhased pntameexigtingmomplex type

lrﬁg sting Conplex [fype" is chosen, the wuser interface
ig. 24 is displayed. The user interface of Fig 24

D
const | t I I d

R oMot Stulnes < Drrsnd Bow Bmafl i Brasginicitd foum 2
C@mﬂlexrwm in thesEqnm‘rcepart of the user interface of

6 24——the IC.JIUIICU \,Ullpl ex—25 Lypc ~Ss—ot yet

Fﬁé@L WQh(ﬂcéear C ﬂn&@ft dhew Qbfﬂpiﬁx&&iﬁ@ asedcontrete asténce of the

t hat may
ORIV o 1 ace| BT PRAGY P il b i RIS BPrbsdlt
hat is to be inserted in the newy created conpl ex

type is selected and the button 0061111401,
ﬁém@nqgmlo@g@gg of Figg 21 (ke qpéloev&é%w Ogteriterhs sshgsen, the user
hateefdcoof Fige22dd displaged: el user inpgréacef &g aﬂZe@natstusm?oa\data item
'ﬁlézdlgn dﬁzovg @ at alldyd a%eﬁse'cgttaﬁréx%‘ﬁﬁ Qfat{it@m lﬁ’éudéchi‘h the

equence ng) @%/’ .%Posen art of
[eRestion drtebiase. df Qurigntly ¢paded gap'F%p%afer V\E}‘B&P? JRYV%’fP
ahoeieciotgfaes it ¥e 21. Ifrthe hequiredrdataitemfinoet pét sogn, aéearch for
ttHE &W&@ﬁ\h@ned‘e 'h#@?%r s‘gﬁeongée Fh GitSHa e hedy 58 bpfecified in the
(ug@@r pag. of th usqrdnt@rfgpgnof Eig. 22. Sn(g-:- t%e c}ata item ﬁgt |er0 %e 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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3%.9? QRAMBE Yadid 6h BdRESkéMeEth

manner, the paraneter "Kind" wll be preset to

"Choice" if the user selects the option "New Choice
Conpl ex Type" in the user interface of Fig. 21. 10 The
nodel i ng tool of the present enbodi nent not onl

P3N 1FN a creation of a new conplex type, PCE&PZ{QW&(B”Z
for the creation of a new data item (that will then

al so be stored in the repository database). In the
nodel ing tool, data itens ar & 18ri marily used for the
definiti on of service paraneters. Every leaf in the

b QRML L | |

Ot e Sy BERdeShe Oy SARERq Tolilor e BASERARS shown
ireFigugﬁ-d as often as possible (as explained with

reference to Figs. 21 to 23). However, there may

5 e G B e 2 R AchE P et Ty s
ahegee tie gsatantarface of Fige 2@ ingisplayad for crestiop @g@e’@w ¢praplex type.
gﬂt‘?ﬁ% bt r}lgttéﬁﬁté‘ of Pidt 29/ ﬂh@ riéi/\ﬁccﬁ'hﬂ@k Wp“eaﬂ;nw baryivens@chmracteristic
fame qngw.g qaéypggegnk n? 15 Qrgﬁ%(;ﬂ Sg&fﬁ]cg L%[e Ftl& 'Q?)Cﬂ're?smllar
thartrieortheypararFetgr “RIadS willige presetio IGhoisef dbe wsar selects the option
ahg\%’hoﬁc%f carhﬁeﬂ %g@' inithB _Er Aedrfackidtqraperties for

ata itemt to be newy create The
properties include a nane, descripti on I en%t)
Tatagodelingdogafdhe pegsent efmbogiment onbonleradlowxs fyhereation of a new

|
éﬁ!} at|y§| Clﬁ]\'fgaﬁ"ﬂﬂs e céalién of § Wewdth itehviamat Widlthagalso be

I§FQ§§@|IQ thesreppgt ch,gqagq %ep ﬁrﬂl?pg rc}alg}gd{]qol ch?% ﬁér% are primarily
fuskd 6ovi thg defibitien dflsansiceNzaremeters.Hevemateaf in e inguteormutrut tree of

EFhI) Bxigtihgl abtangsnd shiould be re-
Sk G el I SRt 02, 21 1 29), However,
there-may stilt be situations-in whidht therceeationaafdemodata itearsds tinaypidable. A
?{f ?casl Wﬂgt §'B€% cRMRbROitéR erﬂéﬁM‘lng@ﬁm@ Redréated in a
el dort, 5 Wi § S0 e S s SR R ocome
RGTé BRAGHH. 006 Uata R6ms reBpearitithe cOmpany's arain data dictionary.

Technical Data Item Parent Data Except basic data

I(F}IQ? gfﬁ st%{g&sag ﬁtg%ardl{lEee acet ahat a?lg\svls grd th]:erd)e%nﬂiorr)\agfed%‘:a 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




------- --- ------- Parent Length Shows the I ength of
the parent data itemLength }Length of data item The

| engt h nust not be enpty. It nust be less r equal the
paeamsrigidPengt h. It nmust not be zero. Once t RET/EP2006/003692
paraneters for a new data item have been specifi ed,

the "OK" button of the user interface of Fig. 28 nay

be clicked to create the date-2@em The data item may

| ater be edited via the data itens properties user

imterface showr T Firg. 29 This user rnterface tas
ive tabs, napdpecifiBBataitem’ Physical ", "Business",
1GJ " and "L|fecycle" as shown in Figs. 29, 30, 31,

2 and 33, reppeehmhivsliData Them " Basi c" properties as

hownin Fig—{29 include the followng. ~

[Parent Datar - - _ [Except-basic data items; il data itéris afé derived from a parent
[E2Mht er nal i @ek it8Mcati on, not changeable DIC- 1D /
Yersion- tdentifier D Name (Engtish)y—Tame of the

(Rarent tesngth L stow'rstbhie Magth ofitha pakent dateisemi ption Data

docerintl on DPDaront Dot a ltom Evoaryv data 1+t oam mict
AY) |PL AV AN AT CITu LAAAL A LA AL Lv\tl] AT CA T CorrT TToJU

tl%neﬁﬁed on ar'_@ﬁ Blof dRatAitehethd %ﬁgﬁpﬂh Qﬁ%icbe &AbH. It must be less

jtefs ' Fornmat| Val i or mat b de#J ned el sewnere
Lenat b val L aloT ERIAES RaTbe RGHY b st Bekiprorao:
-------- [Val1d Value List ATist of valrd values. WO
2006/ 111401 PCT/ EP2006/ 003692 ZI Category A nevyj
g g rpsametarefariasney dalpstem bpeebeercspscifiedc e Q" button of

tctaé aser inteffacBhe FIHt28 My deelickedno f@%&t@l the @ate @At eThel data item
T A58 B Bkt v Lo el péiRieh 08538 8By 0. 20.
arhis uegstintenface has 8we kahsaparasly “Basie”, i'Bhysica!”, “Business”, “GUI” and
I"UEedyicld”&stshewn in Figs. 29, 3Q, 31, 32 and 33, respectivieljef Code

Val ue | Nane of the table where the reference val ues

are stored . o
The “Basic” properties as shown in Fig. 29 include the following:

1D Internal identification, not changeable

DIC-ID / Version-|Identifier

1D

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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T
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Core Proposal . JShauld be checked.if the_specific or technical data item should be
Obj ect Const f@roniotédtordlcodtedataiiteti.on of constraints,

ntics
S

The “Physical” properties as shown in Fig. 30 allow for a specification 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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LaPqHaGE: ot he

Language according to OCL (a UML) Information Cbject

I nformati on object from Application Architecture to
which the data item belongs Sensitive Data Defines if
val ues are subject to anonym zation for test data The
"WDROAdHert i es as shown in Fig. 32 are usedC@P2006/003692
control the presentation of data s itenms in the
respective user interfaces. Care will be taken that

data itens are always shown 1% the user in the same

way and with the sane | abeling. The "GU " properties

[ Tol

S'Ifohééc“égtlglgggka JBP éw@%@&n eégéﬁ%lﬁégf shWrPlBb. 31 include the following:
Short Label Label in GUJ (short version) J | Medi um

abel beI in nedi u Label

EHS'@@IFS %P ng veﬁ?@é Bé]S“OF o f\'rfge%%}'bl‘@ S5r Yl {_ f'@sStQEdafds or
shown in Fig. 3Bsidestradurd bfea detaritent; istlades syhtadtieal and
particul ar dat g a@,g,]:g \}Qlldatlon-rl’ﬂ?a&aﬁfe?r%e”' es are

rimarily used Itemrevi ews, l\/bst_of t he

?ﬁétﬂ@sﬁv%@%‘@n&Hr%maﬁﬁ%fﬁﬁﬁiqarﬂ%q%@?w%e%g?éu £ 7t e geording

Formhecycl e” pr dBOHEBNFR {produtiion ingles)ol | owi ng VO

rAAe L 1114404 [ i m Yo YaYaVal MaVatoYalaYe! foYo! R
7anwAwA 0y R n g s S ru4| = p A VAVA ERVAVIO LG Ry e y4re)] e T

bbjeeehstraiht-| frRemal @esicﬂp@% af donStraied Bh&t 6n declarative semantics
Pr 0 osed Regi $t er ed [ﬁl@‘t Q tate One of the
%ﬁ?gqgcté’n UML) Under Devel opmsnt

roduction, Inactive .................
informalion, Obiest @rforarationebimst &ommzyéatiomwéﬁ'wgmommch the

ask about

ﬁ%i“&ﬁlﬁé&b@%&%@%éw\% ke U LGBy ?'i?#b'preése%ﬁon of data
feogrindhe radpectiveadbenimterfacaspCang, will bRdakenehat dath items are always

BROWA S the ASGER R sAPhE WES!aTdARth the same labeling. The “GUI” properties
include the following:

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 foliowing:
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Dat a Managenent
Remar ks - -

Remar ks normal |y given during review

Description of the |atest change Change Request
request for changf Date Version valid
d

of the | at est
since Date from
valid

a usef uI rrerrber

&%Ilng tooI i
structures in a
correspond to f @l

hange Des c}’ﬁTﬁFtplz%’ﬁ/O"“”
Dat e

when the currefift "data itemversion is

Lifecycle Start Date Start of the Di's life as

of soci ety L|fecycle End Date Date

Qr?e aﬁe%'v%ruewwge ey &e%{téted ghder Development,

|onm}na|c@vq| el ds (or attri but es)

correspond to f
gadttem  The
speci fication of
Creation of att

es: tvery fTetrdTust—be a55|gneu 10 a
Inibidiy theoGPNof theeDatatMaridyger: The person to ask about

th%%p{:éﬁh?ésgﬂ?%ghggf trtéaﬁf"m ers (i.e. the

r°vi a ree editor (step

or ou
Hgg'?ﬂg@l nthe r

Pa in Fig. 11) alternativel 10 .a graphjca
Data E@negerep 2b '?I'h,e qute Mapfger |pﬁ|¥|1qq c? gp%mer;%re thc@ta |tem when
ree editor w | |yoheretite @aussedathiitest. Wi th reference to
he—user—i-pterfaces—showr—tnr—Figs—34—+6-—36—WO
RO SO 1 PCTIERZGMGLIAG I8REs ar@ﬁos@&ﬁé" NG R?V@WR@q‘E%sted
End successi vel y selectin %Eféﬂg ace' cF:e d A ted
4) and the Tedew Heq YRD BT OTESH e Ieyfsk and Accepted,
and out put par a mdsﬁrmhﬁe;ecrtem Accepted bee/erspoml down

et okl ha
ICIIu I II L IIC upp I lJaI L al I UVVD I UI a DVVI C L;II'I IIU UCL VVCCII
Dat®Managédest " ks norhidtly 'dheapediringerebienict ur e of

put conplex type is shown in the |left
ght frame, the propertles of the

elected field
£hange Deserintioa

can be described. R ght-clicking of an

Qmpmtjorwfﬁéeéatestrchanm he left frame

CTEAteS NMEW T TP

éd" or "Crea
correspondi ng t

ChangdRequésts alDatebf theektash esquesefoechamge " Creat e

t—or—output—fietds—(Fg—385)—Severat

e Sibling" (see also Fig. 21 and
D description): Field - Existing Data

em I nsert.s an
gwn vahp{smce

attri bute based on an exi sti ngpdata

Date frop whgn the=Cureent,aataiam) version eyalid

A structure bas
Lifegicte StancbatBe

he | Ay o £

ed on an exi sting conpl ex type type
pliam of tHanBEs life as anasefclompinder ofysaEiethose

CAtTaren—Tofrm=a

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”). They are displayed in the modeling tool in a similar manner like
folder structures in a 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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I Compl ex Type sequence Field New Choi ce Conpl ex

Inserts a new conplex type. In a concrete instance of
Type the conplex type, only one of its children is
present Inserting a sibling creates an elenment on the
SwORodeavigdt, i nserting a child creates a chi |IRCTIER2006/003692
element. A leaf attribute, based on a data itemtype,

can, of course, not is have any children. It should

be noted that no new data itedd-can be created in the
editor. New data itens can only be created in the

data item explorer as discussed above in context wth
Figs. 28 to 33. Further, it is not possible to change
Obenipg QF&NIC@Sﬂ@Eu@:edﬁVeiy selectirgthdi“freeifbge”i(see Fig. 14) and the
‘Eﬁ’é & @gs%ﬁgﬁ\ﬁfﬁg @dﬁto'ﬂf@ﬁn@ﬂ ér‘R:f outBP@péféﬁfeg%rﬁ%ﬁéWﬁWF gf 34. The
pill-down nearshiathe @ppeiheart gl or ao%‘f‘%h@)@ Q%@e'é?s(lnpﬁp and

H@pLEy FHe %Spbhmd stagcted dfahe ifpueoi Ogt[mlt s@nplexeypms shown in
IERREASE 4 B8 LR trpthe, e proBitiel Bpfhe éég'ﬁﬁ Hibe
ﬁeﬁcrlbﬁﬁ)Lﬁlgbtn@CKmmﬁtanrfﬁ?@ﬁ%Q iBrtae ORI ﬁﬂqyn "?A{ frame
&ﬁﬁtéf@hiﬁat oﬁdt;]tbgf fielts KFig. 35?7 Se\veiraltﬁos:nbmtlesllaMffered when
T R T e
degseptiomay graphically be represented in different

col ors. WD 2006/ 111401 PCTI EP20061003692 nR5 The

toot kit on the eft pide of Fig. 37 alTows for a
Eihhlngtb(mfngt Datailtaner f plnsems Bh atthbutefbase@wnr&g\ @ﬁﬁtingr@ta item

ot Cal apt g A

CT CCT DJCT CTUL UT1IC Ul ||ul I.'I_!JI C gl Clp'l_ll bd.l UUJ Ubl S
EiMar- C’E&@ﬁmg cﬁﬁﬁlef@bl eCinseRY adtradilird Based ¢h &ieekistiey corisiex type
_g uence new sequence conplex type on the
p%gram ------ el New Choice Drop a new

choi ce conpl ex type pn t he Tagram Add | ex Drop an
Bigidst Newj Seaugncex t yppInsArts Raew ermries typwg&se cmldre% form a

Complex-Type -~ ------ sequence ------------ --~ Add
Ref erence J Add-a

reference-from-one- nnnml ax f\lnn o

piaklt heew Ghoize, Comajslexa | frisettsl a riev ¢dmapléx tscm Bnaptbec(etq/lpetance of
W uses the second| GRMRIESfe /BE; onty 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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As has been nentioned above, conplex types can be used
as i nput and output paraneters (or paraneter sets) of

a service. Mappings (step 3 in Fig. 11) now define

how a conplex type is transferred into anot her conpl ex
tYRE'BAY4 e thus primarily used for mappi ngPGTHEP2006/003692
i nput paraneters of a specific service to its output
paranmeters t) as illustrated in Fig. 38 for two

exenpl ary conpl ex types. Mappid4®y- an input to an

out put conplex type of a service neans that one
specifies the "algorithnl of the service. It also

neans that the output can directly be cal culated from
tThe toalkitton theilefh sige of &ig. i3Apllawsforea change afdhe intpaeywith the

Foifovthg @ptieed for mapping the input paraneters of a
specific service to database tables or for mapping
out put parameters 15 of a first service to input

ters df -\ del i ng tool,
%%Le%ﬁgs areS&Zﬁ@ﬁég%gr@ﬁﬂkéga&hh%éb&gggg of the
service edijtor. In order to be handl ed correctly by
P‘ﬁé’qg%sequerﬁe'%tppfeﬁﬁb)g@rﬁ%'&gdw,arm‘%gs have to
dhere to cgrtarm nam ng Conventions, dependi ng on the
Pequeret \rep aFwew sequence ppmplexdypkeor kinpdiagesn

Hofi ne 39 Nnann There are no-technieal roctriectiane AN
e T o rratr rTrciT C© T C mo—oc o oTiTiT T recouvrroviirvyullio U1

b paaece | O b g e S0 ddape o o

e used as nanes in"the

enerated code. If there is pore than, one mapping in
ARG or| Lrpiany PTG oGPt SR HagRRE LT S e
fypd for all| the mappings. In process services, the
arre—narre—shout-d—be—used—for—two—substep—mappings—25

Mdaféféfehéégwqméf&eﬂ&@@u@fﬂsﬁéeanprei@yﬂe’ltooardnhent Qe., add a field
Create a ne :

' Mappi ngs" a{:ggR%?Esg cg{h&?ex t%? t%#%égﬂ%ée%vcb@g C%r(]j‘lﬂec))( rtype.

has to be clicked. The "Mappings" page can be reached

schastbpen Hep iR iAo B oCoRuaby GRes on BF (B 3¢ jorut 20d oput
lpatraroeters (o parameler opts) of eseodcet vappmgpi(stgp Sain g 11) now define
Gkt BeBnPIexShE s trasterr Bh&Bek YORpk Jypsk MM SRNHRS primarily
AN o o Wil
"asdihstrabed Ih Figa38s éarrtwioeexernpleaty lcgmptexrtppes. édbpping an input to an
rof‘ifﬂ%tr &pled bfé:@ S Hlic Hféaﬂ?ﬁ‘fdi dnd&pbbifes tRMAIdritRs" of the

0 e L Vi Ceeditor Tl suc as, mapp| ng_souf ¢ .

FEPAF Jt AISP GARaNS FIBANR PUSRIEAR IGRFLY B KAICHRECFemdhe input,
emttuilit walling ahbtiee services Mapkings areélsoaped faysnappipgithe input
gﬁé’r\‘n&teriﬁféﬁégﬁ% Qé[]'xlc@w%l%i%géé‘Eé‘ﬂies(drf]_l‘ﬁghgpgg\g%tbﬁt parameters

€ i put . terna I ng. rties
il qﬁé@@%ﬁﬁ?ﬂ@%ﬂé&@ﬂ%ﬁéﬁ Paéa“ﬁ"?‘r'—‘-t he fol | owi ng
table: _..... R e
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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I nput The ser
any restricti
the service o
A constraint
tYYPea0s/111401 4] ;
when cal |l i ng
paraneters fo
be used when

i OreRPPLGREE e Bt

o3yof thesewiceeditoohapte bag
Pﬁ\?g"&b&!f&h@fusé‘r Mmedridce @hé@h lin Fig. 14. In response-to activation

OHEPMap
tibeagaa’s

Les EWPRINGELY e b
| tﬂélgéné%lon?o?

|IIu 8t%§9}’

vice input or a subset is used w thout

ons OQutput A conplex type is nmapped to

utput without restrictions (Restriction

is set on the mapping of the two conlpl ex
SQL this corresponds to a WHEFRECTHIZPPEA03692

- ----  Substep - Input Miust be used
a service to provide the Input | NVCKE
r this service caf®-1Substep - Input Can

calling a service to provide the i nput

t %r\ BQI&‘; ébiﬁés%age (see Fig.

weéeTne“é@anmgs paa%@@n pe geached via

RO IhE TS BrrlRRBEsTE che h}gg?fr@rééﬂrpaeydefped by selecting
o wnrrdow a5 dustrated imggd aThed@amea kindgnfluences
e SEFiceRddE FRRR] @A “Gmefraet” ehatan be manually

{r gﬁ_qgﬁoq;ln% lnf{%%)éea gw%gr%ﬁ%u?ﬁ%ﬁ% service editor

s(eum aemapmgsaqwgrteemanwg@rget MBPPing opEFa$ioNrappi ng i s

used for call
PCT/ EP2006/ 00

O ORI ERETE AE)

|ng service "B", and a WD 2006/ 111401

e, GrerE BTR SMORSF ipebialyFiput Rutpyt

cRestrictioon ubstep $rputi (brwke e €allys Suheian Quipwt and Ippernal Mapping.

I@h’éseorﬁﬁﬂblﬁé khM@%r@?.umﬁﬁh!éd?m th&folidwing table:

Fl'ﬂe%rgp&ﬁ%s'o‘f‘
mapped to the input conplex type of
nrdpr to nrnVIdp the necess

serV| ce "B" in

Next, th
ﬁBped to the

1 tSQN/'iceq n‘g@' &9 dupét | fusé&3 Wﬂh%@g ar§/ reisﬁictions

DUt Cco ex_type O service

that the t t f t h
%ﬁ‘t%ﬁ%e ot BERR tRpYcR AaHE Mipout
f 1

Fregtrictidns I\/appl ng sources and nappl ng

i + hnr hn
L= A]

Al 1]
Cnuo\..n FanRdadt | y —Of VI & L IIC LJD'C’

1Re"strﬁ?%ﬂ"u' ce’ ﬁ@tr@iﬁt Fshs.%t HﬁQlﬁehﬁi Bin %Qhéhﬁ&\/@oﬂnﬁlex types; in
i gs 9, 42 ié @F% \& appears

fhat pernits 'IS&E’frFBﬁ"P ERER é a substep

After the sel ectlon has been confirned, the maﬁ)

saubstaps- Iput maploish ge uaedywhen gal@n@afsgr\@@ to provide the input
INVOKE parameters

for this service call

Substep - Input
CALL

Can be used when calling a service to provide the input
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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as shown in the user interface of Fig. 44. This user
interface offers the followng options: 15 Use | nput
Uses the service input Use Qutput Uses the service

e Use Ot her- Uses another
c%ﬁﬁ?“é’}nf‘%e A search window i s opened for fAGTHEAYE/003692
the conplex type In addition to defining mappi ng
sources and nappi ng targets, pi ng operations have
to be defined. A nmapping oper?pon defi nes how
i ndi vidual input fields are transferred to the output

sb@ér%sma id 4ése?ﬂ%\“’§e fhd Hé 6k LRSI “BPtS Berlie “A”. A
o gt 5t oSS

t
fcerreémﬁngeuwé?terfa%ts Sth!ﬁ’ﬁé\“ Ergr i“3g 'a%& Qﬂe 'Bgve foy qsx type of
dahadeye,is wiapped €o tie mipueccﬂnplex typeaofisecdee Bidn arder to provide the
Weggsesgﬁ't ‘?‘\ﬁ#r}ﬂa‘flgﬁ to SQ “BOr ﬁé&n&%tdtﬂpm@&{)rﬂﬁléﬁ ggrbftsgﬁnce “B" is
SosRAe LORye BLTRSk CAPIAYPa.6F FTakR R T the'réturn
ﬁiﬂ%rﬁ@ceﬁsﬁﬁbﬂn&he caed $areicd “BﬂarfeftEarrmerpedwm ttrmrcgmput parameters of

SEC activating the "Add" button.
rgq&%q%r%g f‘e conpl ex operations could be defl ned as
wel | . The nodeling tool additionally permits error

T SoUresseaRBappihg tayeteean! dither badEhbsat maaudlly drevia the “Use
TRy RS RES RBETR e VP Ao Bt searc
tdinlod appeass thattnermits ghe sgleqtiogof aseryiee 89 a supstep. After the
%@I%gt?ri gtéﬁﬂaeéﬁl%rﬁi?ﬁﬂaﬁllﬂ'mﬁt@?ﬁ?g s8@rcks ahth enapping targets are offered
;ﬁ18wnh@3é%55§qﬁ&@%8e kgﬁo\ﬁ ftﬂs 'gg%ﬁ'l‘n%ga%é ofﬁeEsethe following

ropliohssd vi a the corresponding "Error Messages" tab.
Error nmessages al ready defined for the particul ar

SETVIiCeE arg disptayedautonaticalty in the s table
U%estnputateoljsesethesenme inpstsages”. The user |nterface

Of E'“ 6-shoews—the page- befo+re any—tressages have
Fﬁ%rb goc @ée%othwsbhuée%tsﬁtenpl ary (business) service
ess| ngl magel | st Two _types of nmessage can be
s

Q ' at ed el\éwgetggaé@t*g#? %ﬁiﬁ% ﬁ,\éé §§@'g§%ﬁ%w R&8nedYor finding the

ubcon‘po_nemoremietwnec messages can be associated with

y ctecking—thebuttomGAC MESSAYES. - .

where cGAC> is the software subconponent ID in whi ch

tIheadkiition toadefinthgdmbppind solickeand enapBngniangets, 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.



10

15

20

25

30

35

nmessages can be associated with the service by

clicking the button "Comobn nessages...... dicking

on either of these two buttons results in a dialog

user interface is as shown in Fig. 47. The table on

tWe 2p¥fil4pand si de of the dial og user interf REEPAYKE3I692
all possible nessages associated with the

subconmponent (or, in the "Commobn nessages” scenario,

of Common nessages). Selecting®8r row of the table

‘di splays a sunmary of the nmessage on the right hand

side of the dialog. It is possible that the user
interface displays no nessages, and instead displays
dn teerperyiceaiditor stadi pagei asqllystatechio Rig.r st therdrserdesspasse page

hecswriIRY Ei5e46) fc?‘h B RaSh&s AEReS %ﬁespﬁnﬂlhgstﬁrr@ﬂ Messages” tab. Error

%F%%%&@;Sﬂ&‘éabﬁ Seltof Tt ahe pReceg fai € dspledaltpmatically n the
ei"Agsociated esaressagressagas’ dTheeuses Sieifaceof Figt 46 shaws the page

? g@é mé%ﬁ?ﬁﬂé@é{\%sﬁgggg&?ﬁg l??gﬁgéa?y Bsusiness) service

ETBGIEGHh the service, the checkbox of the
message has to be cleared. Finally, to nake the

8t bP ﬁ‘les§ caﬁso%oé‘éséélgteﬂ‘?/ﬁﬁﬁﬂBﬁsun@%@e‘?ﬂc@aﬁjﬁc‘@nﬁ@rreﬂt-

cli1cKed. 10 Fi 8 ows t he ogu i nal ed torC creen

SPPEfIC BISEPAIS Y Hf’ ﬂgeaé%qu, PoRg Jnessages can be
laasaridied withdtie dervidesbyudiekingrihe bfitior “"GAC shesgrgdsn. Fivgere <GAC>

ﬁtsﬁgaéo%@are E%ddﬁ%}&@??ﬂ? th whRR $R8 ServR¥s|d &éf‘ nedMOkewi8€ "Common
Sarsedcan R iad Wi Bi taryis by iokind easlizgs "fommon
megssagesed’. Shdireg on eitbert efithesd two h@pqnsngsulbs iner dinlog usawinterface
%%Ishoﬁhthlgoqgl services. These calls are defined in

the *

ppi tab of the service editor. After
creating a service mappings, one may reopen the
Seeunblesont thatlefahand sideeof dbé Hiathg user iriterfacebsha@s all possible

NG Gdds! f@&cn%'@ﬁ?ﬁ@%ﬂéﬁggner&%r lm“(ftﬂnmoﬁhﬁessages"

| | | d.
SO G EBIMOTgEAge I S B9 0 U5 Gl JFilgy A admmary of
'tbéimestage onthemgitdged side of thayliateg. Jt |sr;g>se|bleoﬁhat the user interface
W%ovmé%ﬁ% | é?f?AQﬁstEQd HEBIa§§ BN iRty Ebbl’@fﬂﬁld%%@ Rho error
g%%hwege CE@I“E&? @'ot%ﬁsrug‘fom%‘m?"{: Hbﬂuqsg'gnb ption

I\/ap to..." nmay be chosen and one error nessage can

%ﬁggée‘r??sh?éd 'ét:)sdEF rﬁg@ntlh'tﬁé sé‘&c%%%lrgéehyegétz ghecﬁ@d wHef the
316 I 9pese fce el RSk il S e i BtFerie

ttbe dhagkbay eﬂthmmtelmgedasrm bevbpped Taospeay that@wessage should be
ﬁgcgtatemlﬁwhtﬁetséhncea’tﬁé’El’l\é‘cﬁﬁéw&ﬁthe reméﬂts?lg@ﬁéﬁﬁﬁﬁe cleared

zg‘ yﬁog#uag%he gﬁsgpgglqjﬂgﬁg ssgaﬁécrﬂgsﬁagﬁs’l gutfqnelg\as trmbe clicked.

provi ded for renoving napplngs

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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As an exanpl e, when generating Cobol service code, for
each error nessage the following cooment will be
witten into the source: ss * <Swscld> <Messagl d>
<Productive text in english> The correspondi ng out put
M @006/aH40100k as fol |l ows: productive Appli catACEEPRI0H/H3692
Messages to use for this Service:

* GAC. 00001 Invalid
i nput data: (Field) * GACO00i129GlI F Root (Root), {d nr}
don't exist or has no business relationship x> *

GA
00Q12, Bysi | at i hi B | -1 . '
IgPRGlo gl 31oR BVesTaEEI G e R AEReATE Thieh dneaidedha tool
effersettiy pessibitity of enappindhthese r"dhildreson geassagasdnigeanty eX_|Stln9 error
ﬁ%@%ﬁ{ﬂ \gﬁg@ BeloAgP & teCetrRbe FEWYHCES st HOME. 49T0A @his RBntext,

A del t f .
B PhEGEE RBICLGFSa0gs MY BRCFRIFCLES ftste ot el e 2ition “Hap to..
eralyi Beactiosen Aad ane &kroe nmessageecarobe belected-odbwhthedise bS sigown in

FRPS62F %Mé&@wgﬁv% et Ekisré&%& hiRgs &) AREr this

3 . A 1 W o \
SEHAN, e GaTERI)Ing AOFEANGD ik b AP v RSO TdaRpd to" as
Ehdwn IUFigo§1.remdse tabr'FriveMessagesy; athimessageshehich map child
FRSSHTL L BRERP 58D M Rk 108 131 99, ABRGHEY, Bthehanem
pravidach for reTBeN IR MaPPRGS2006/ 111401 PCT/ EP2006/ 003692
-30 Wzard Nanme Description Create Presentation

Lyi P t ' { i
A5 2l S8Rl W Bncd Bt Qo) Stk £Bu B bplielblfiedsage the
feliowtngs comaentwilee Gritgp éntedbe S9USRT vice Create
Servi ce based on DID Inport DID Create Service based
Qn ) p operation of
eag%ﬂ%&%é}%%ﬁgf%?%%@%’ﬁ%{??/g%ﬁ /Bﬁ% t he above
table will now be explained separately starting with
trhe ceFregidraimgodutputptizatiindboions falowssce using an s
appl i cation conponent as a starting point. In order to

create a presentation service froma backend |
appl i eaqustive Beelicatiess Error Messages to use for this Service:
x*

* 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 or technical

conponent nust be created first.

application), a presentation
The nodel i ng t ool

can create a presentation service (e.g. WPS) out of an

existing application ser
HPPIALTHYN service has t

vice. In this context, the
0 be selected first.PCTER2W6/003692

the application service has been selected, a

contai ner, i.e.
presentati on service,
interface of
provi ded by the nodeling
only business application
MWizaxt|Nawe here, these

the software
has t o -b¥ thosen.
Fig. 53 shows the search function

subconponent for the
The user

tool in this regard. Because
s and technical applications
KDestription of t war e _conponent s

TH
SBalErdsniblar Sookes o
By clicking 'OK' a softwd
Lrdate EntitgGervice cont ai 1
service. The presentatiqg
sel ected next via the_uss
treate Sgtvice hasedamPTHh

version of the presentati

RapaPs SeFitce thsbfi O, o

of a"

cOpybeokso t he correspondi
confirmation dial og user

e cpbfad g 8

ser I Ces

3%%?1?2’&' E%nﬁitfcﬁ‘:@er?if:e Eté?tm?r’ fom a

I tware conponen
rBusinesEBMBAREHan be sel ect ed

dmgoetr Dathbage Eabdebrad Croaate Entity Service
n service type has to be
r interface of Fig. 20 54.

dewmartcT®Pype is "Sinple". The

on service may additionally
n or

rV|ce §63|np &Rﬁ W th

i ng dat abase operatl ons), a
interface as shown in Fig. 55

fhd f ?@sﬁ%r&’g |I|U§’d'%88 ﬂfﬁ'le%ve table will now be

EXRISBIeCAeparately siarteg Wltadae cresHan Oéﬁd)ﬁ%sqmtlonrﬁ&v\écq gsing an
bgplldaltbh%mpbhéﬁt 29 4 btartrig pint. di scussed in nore detail

here. dicking the '
creation of the

"Fi ni sh"
requested presentation service

button initiates the

Tnerdasto @%ﬁ@mrgsqrm@tse;ylcgﬂ@%a bagkeqdrappligation (business
RpPREIbAOr eEcHdaY Bslichtion)he pregentationrcpnipdhehiamestoe tieated first.

Tk 8 SR8 !Bt 0L: FCLETARIBLOBRAT Buising

@ppliatientsepsqs. 4 shis Gﬁ@réxt,

ttﬁ% aglicatienn gervigp has sabe salegied first.

@fcé‘@ﬁé% nd@ﬁ@ﬁ@@mthaaaaeehmaem Bicontaffer, i.a the goftvére

Do PRI

%% b8 Qhﬁfé V'T'ﬁ@ user interface of

i'ons

Fig SSrahawsdhe search functignatrevided by tlaﬂamﬂewatool in this regard.
[Beea@d! Gy B0siAessvApplicationstand técHnicanapygicatiériveare allowed here, these

SR Rl Ae bho S e 3 BERRATR AL P EF fece'st Fio. 53

\eprmitsl ajseaehffon the desirpehsaftwareCcaeraIeas S %{vskleg #Plg a software

@bApo

table definition,

Aot caitid tale@ed Uhé assi
a so-called DCLGEN file can be

a5 4 eontaerfrehe presehRion service.

generated containing a description of the in table and

dheappsengatian serdee sipedusyadkeelednert|via g 966 infederce of Fig.
foa Tﬂé defB%ﬂtr reSénthtich sdrleé eyptei i Sinplen Tha vehornofdekiprgsentation

saRce 9 aﬁﬁ%@i‘ﬁ’ e peh LT ERE St TPl GR Posr ' peletey

quesentatipnzendeR(simple’se.gr

with\espect to the correspondlng 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 table selection dialog as shown in Fig. 57. The
directory of DCLGen-Files should already contain the
correct path, e.g. 1s "I DataSets 1517rxtcl | SHR

k' TCL. TR11. DO DCLCFEN Entering the DCLCGEN f

PEP RWPRIAYf r eshes the |ist of tables avail <51bIP(§T’EP2°°6’003692

Sel ection of one or nore tables and clicking of the
“Inmport" button initiates cre faon of a new z conpl ex
type for each DCLGEN fil es. next step the one or
nore created conpl ex types can be sel ected for the

?r@égdt&ﬁbnogerﬁl?e ?Bﬁéér% ir?‘ﬁ{elvéo‘?lt%va@é% E_Pﬁent]%%}orer tm'ﬁjer the selected

servi c
oplicaliohAns SoRNaER SDGOMRANERE & SHOWA N HdF3ey g, Sndhe numeral
f(a) demotag a 2E&sempaticonsereize steatddfiollbwinGethe iimstruttipms oy simple

gf %&éetiétﬁ s%g@gé %h%reégf{}ddetnéfe%][é:pre?%ﬁt)at@? @Qrv{ce%?%atéd ilowing
uctigns, ao‘lﬁﬁ‘%fb’ p(ﬁ}§§ﬁ§a§'°(‘ 'SRBHIS y") an existing
Obj ect DeI ete ("Close") an existing object WO

%@%Hﬂt}nn gr]raebpggl f%E P8 .310{?6’(,9 i ro\?eﬁ@ §?ur¥|l|§r§/v %@ﬂ?ﬁ% defined to import
Hpbrpedableiand creats; wm GeRioRa Basedyor examplesa PB2 table
meﬁmtlbh?msblftﬁﬁedDCMGaN ild ednl Be bénérsralr @ntaining $edestEstion of the

408 e B35S 1835 SBRER HAS AR ikl B o or of

telgidesinitianim the:BIegRng tophdhed?B2 ta@leslérrepieéeetedrlreﬂlﬂ modeling
ltbsitasas carnpler type. Bréatiop%bf this co pe out of a DCLGENerI€lStarts with

bl ok il SEURL RSP G5 G s

1already sontRia theicerrest pathCegput Q.It put conpl ex type of
the generated entity service. Fig. 61 shows the

configuration &,op I8 eXaPDl 8 px7Cs. TRO.DO.OCLGEN

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 etc) .
* Read ("Get") of an object

» Search ("GetList") for objects

» Insert ("Open") a new object

» Update ("Modify") an existing object

« Delete ("Close") an existing object
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After the necessary data have been supplied, the

sof tware conponent release and the subconponent in
which the entity service will be created can be

sel ected via the wuser interface shown in Fig. 62. The
re¥paepsdigein be opened by use of the "Search" POI(RPRQH003692
(if it is not already open). dicking "Create" wl|
create the entity service in the selected software
subconponent as shown in Fig.-83: If the nevvly creat ed
entity service is opened and the ' I\/Elppl ng" page 'S

th—sptayed—thetwomapprngs are —defimed—as stiowr TN

SeBice Rdmand 65| odieallmantehef thelentity segvicanot her exanpl e

of bottom down del i Ag—Wi Ll _be avnl ai-ped—wi-th

rs%](-\ﬁéeev&%c}no thg N@Wérsn% an exi stl ng DTD. To create

new process Ssgervice, sof tware conponent rel ease

rrust first be opened in L{?e sof t war e conponent

Npmgs theﬁwaawn ®8PMeThen the software

>ubconponent Whichshould provide the service(s) to
Jtene Naateed (s er (@inbyeayailable dietSeaich” Be seyicedype hasibearhehosen.

ser as interf f‘ ﬁ&otﬂé r‘dﬂné: bﬂed f@? i F2UR l|§t0'FoﬂexampIe Item
sel ection of on ID 1t§ ﬁjcont@ h'p%f cals
exi sting DTD(s)| am?ér ?rﬁ'%ersé‘?sé’ i ey o the serv
per f or med, cl i ckesulf lishas BleowiNewfig. Sbutton initi ates

par si ng or the [selected DTDs. The conpl ex types that

i T1T— e created are then di Splrayed next via a user
Fieldg foadéharkown|Input Komplex7typd béthengenerated entiby safvice. Fig. 60

ges all Comkﬁdwéme&nfﬂaa.tauaﬁ%ﬁm@ékah@m d i cking

3n t he "Fi nish button starts the inport process

Fedie Odph har P -BSsomie S'@Rﬁp&ﬂaé’%ievrét‘éﬁf@? el . o1

Fig. 68. V\DZOOGMMMCWQUEHQUWImﬁwgmp'&SS Now, a

I IIUUCI I "y VVI I I IJU

explained wth reference to the inport of an exi sting
copybook file. To create a new process service,

Sfterihe @ecessapyolsahave bear supplied, the sofvme) compem@t release and

&ﬁ% ts\ﬁﬁé&nﬁ&{&h@ REWhichtAk @hﬁfy seHieswilhise creafedenepe selecged via the
subconponen o "
e FERARESnNILA g X Telieild ol BEOBEIH G4 f e Search

i byptant (ifof issnatlrepdy: @pwo6kchmg Create” mall grepteothgeantity, pegfvice in the
téé%%:ctétﬁf §oftW§r]§rsUB€&n akRh&wa in BQ. 63hifshelaewly created entity
interface offer

A0t Bcpeit 308 the MBPEE L bike s BRPISE; etk agpings are
"defined tas showo e fiigsah4 asdiedonponent Cpen Subconponent

dialog --- - ----------- ervice Nane Service nane that

xn|t}1e Eellog&@gﬁagﬁtl?eerr&aﬁ\%lé/ of 86@6%-%%%‘ rﬁgdéfﬁ"\rg%iﬁ rPJete_thIained 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.



10

Servi ce Descr

Read Li st Ser

Del ete Service

i ption for the new service Description

- Service Type Entity Read Service Entity
vice Entity Insert Service Entity
Entity Update Service Batch Program/

JoD 2006/58#81i ce Busi ness Process Service - ReqRPEIEPRR9F/003692

I nformati on

Processing Service - View Techni cal

Publicity of
structure for
Qut

blwp@tfurthep example of
L] i aastid

sl
sawaa'ee%asésa%w Eeepeae e saivafefarh

Busi ness Process Service - Request for
Service -
------------ -=33- .. Service Publicity
serV|ce I nput CopyBook Copybook
the input; see bel ow
put CbgyBook Copybook structure for t

pdpmadayyn mogglgng yitlope-expiaiaed with reference to

bka tilke T6 @t &té athdvp pieeskservic€), a/fdftware
E qég@?%@o?é?dmen the

(seﬁtweressmmomponeIup/ymch should pryide thiesserviee(gktr be created (service
deﬁdér?ﬁSs &f b s8ectél. THE Irﬁtior@@ﬁ 4 CBBoladopybdcX file cah @ performed

nition'

(ﬂag@lpﬁﬁe{ e %rfqﬁeaslhgyr\,urlnf% 6&3‘9:% L,aSEI‘ ﬁ'ﬁhgeﬁgctehﬁe': 5 the i70110wmg

pationscul ar i nport as one row in the copybook i nport

di al 0g (see Fig. 72).

As s illustrated in Fig 73, the

rext lde LIRS)

ro—assrgm a data TtenTto EVETY firetdn

Bewagopy booKPrédwy to ﬁﬁ@;élécte@bbbcﬂmhpnneh&r@hcﬁng “Select...” opens an

PRBCARSAL® | e SUFRMER AR Ui i ng oara itom

correspondi ng steps can be |n|t|ateg via the "Link
SBIviGe: ame ¢ en(sae}‘“?%n%'%'?@?tn‘ﬂj'"%%e?t@ but t on,
hich—taunchesthe data item sel ecti on GI alog. It a
ewiakel ersioh e mSesvite vérsionrthat wil tiemreateel or to or e
el-ds—thts—eanr—be—+nttiated—a—the—corresponding
RUREQN Of the BsefiptidH R A€ Refservice

Description

Service Type Entity Read Service

Entity Read List Service

Entity Insert Service

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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Fig. 73. After finishing these assignnents, clicking
"Finish" wll conplete the operation and al so

conpl ete bottom up generation of the service nodel.
Regardl ess of its creation (top-down or bottom up),

tWe 2esAvidele nodel and its 15 individual noddCT/EP2006/003692
elements wll at |east tenporarily be stored in the
repository database 302 of the system shown in Fig.

3. If a particular artifact i-s34reeded, the service
nodel may then at any tinme be retrieved fromthe

it dat ab 302 th t 304, ,The . . . "
GoR B, roiY o bOPRE Rodosk flesna s st teieied (eXsion is ".cpy
206.coh¥)swiz et eskerinterface of Eigded.|Aftangetingualidiieldsy e Hneport
St R 56 oy |y b, ey oo
BAFISLIAT TpOR s OneDBShE comonk btk diicgbisee . 7242
Astratidnigl Fig. A3)¢haneixtt task sdomssignleldataitemdoravehyfidid ) the
fc%g&f)'ﬁ?iﬁ\} b&gulll Sif Sécf%rifen{s.yé??%sﬁénéﬁ td thaoGeneli®phtacitara"). 1f
code, test’ cases’ and _specifications sucéjewas a o o
SR i e fielder 3B o O 25619054 b 97 EYSUEL et iR oT EpRRIgiNg steps
icap &R initiatedrvia fl’ﬁﬁ:‘[ﬁnk salected item(® tdedisting &dta Bamisaf’ dutton, which
ﬁédrﬁ:ﬁe{’g‘% &‘Jt?.it?ﬁ?gélgr&%n cﬁﬁo%”[f%% §285%m [sh8 be created for one or

ed artitacts e

genera ) cts may t onstruct or frames) tha
VROre fielape this gam Be jpftietar We @@rﬁ?fr@F%Qi‘cﬁﬂé Ry} Pﬂ@eééaé'nttefface of
Fg.73. afecfifiisking phésecadsigpmentsyictigking tHinish” willabeplete the
~af 1 el S
ERERTCR ank e i et otar o, RrBRAh FInEBEY 08 ock?
i ndependent of the application |ogic, which greatly 30
Regh fdi¢sstof $ts icheativa-(tee doin Dh eotemwip) e theosteVicantdet and its

s Huﬁ'rﬁwltegég?% g\ﬁﬂrg%l{ Ieast"%@i??lpglna?ﬁI Be tst%réc?ﬁ lﬁ(ee repository

if
applrcation regul anges O .
@AERERS 34 OF e Frskem shawn in R9. Bo¥ aoe@%ﬁ@aram@%m nggdg, the
shevicmudel aethenaati sydimebe réteeeahfroml the eppsitbor gatabdse 302

t Y t
B9 B e Uy AR Sl et s s0
FFEAASER WEhdBe ungaTviDa servide i pad wliihe sequrhickartifact type (e.g.
U5 e sode) dindatamsfarirethe seancdmodélantedarbartifest underf comtirod of the

%@%?@%@1%%?@?%?%&@&?@&%f"s’%%ﬂé’ phctiel i} form the basis
ifercgengsaling ditferant fgresaf agifarisalprlvding fode ctesherres, ansy
tshedficatietls eech aed physicalidescriptioh luf ansedede. For padtefthesd types of

t
SIS, B BONEfe HeAkatefl ABBR IOBBRAIEpRIROPTETL
i ncl ude nore than 5.000 services, nore than 25.000

qarphexcabyy ahie ganeratar artifdcesmay G @odsthacts (@nfeamés)dhat will have
SQBRTENENS e AL ARS8 ) SERIN Ay ERRR GE it
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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nodel s and nodel elenents in the repository is nuch
easier (and | ess resource- consum ng) than the
managenment of the correspondi ng physical artifacts.
For this to purpose, each elenent (service, conplex
tYPEAHEY item) in the repository may be aggg@g%g%@mmm
wWth a unique identifier. The identifier facilitates
change nmanagenent and allom56gor an (automati c)

change nodification. Each rep §Ftory el enent may
additionally be associated with a (re-)use indicator.

Ppé'éctis.”ﬁj\ifé‘ﬁé]in Yreaséd/ el Blusedf ROSIdbA hodarnaeneBitand thus
or exanple w.th. r specé I.t 0 the deletion and/or

5 5i"$@-‘@?”?'§s&§\%ﬁ? CINAAO4ESe not been used for a

certain period of time. Furthernore, authorization

@llr ddlc?ﬁ? %&ﬁlagﬂ IFRﬁe‘F‘ g?!t%\%r“ea&év@!bp‘ﬁ@ﬁt EeheroRads, the central

r ts of | ua e devel opers. The
(RIS SAICBSeL Y BSOS dosR s e SLLE thany25.000
emelex, type, land rhorgfthan &d)08t datie iteme dFoep Yese awgnbers the
‘3@%’&9@@5 @ﬁasté’itl'dg Qeﬁ&ﬁofé; t?étbh‘fég al%al%ﬁf.vﬂ'féemﬁﬁé’&ﬁent of service
represents an advant ageous npdel -driven .aP r %alch for
imﬁqm mqgelaelg@pt’s l[\_%ée_ reposonyHs §asie E’an €ss resource-
consuming pthangheiranagement ubitheycoevespendihg phgsical add#scts. For this
[ . Y
PR S e E PRi s SHEpl ihFn s gty o e
grsqgated withtunigpe idengiier. (TR | &sc gﬂéﬁ ?tﬁgé ange Rapagement and
aliowsl €ori are@utematin) chdagd rdbdificatior. diadie depositomeelemest may
. . | i C:L. 4
E8tpnil) b St e IR EALE I i e o
rePQRPNNEANAGATBERL, B SXABIPI WithEesPeat to the| dlptiof ARGy grearchiving of
elepn@ntt shatdrave et bben ased fo3@ ceBlairBperiad ofi tinse 1Furthermore,
PIRF MO IR R4EBE A0l Qo L LB s o i
SPAWRFS devalpRars-ndependent service nodels, the system
conprising: . a tenplate storage (102) with
{ [l ki ; Licl, Lkl R
B SRSl AT el AR Rk oy
struehwed fepopiteryoiptabyserpsgisting the Geafen ek seryee models, represents an
egosntagedusymptiatdrivemdappeteseh foieiniplermentingsa SQd¢i.e. an architecture
. . . r . :
%?g‘lrﬁlﬂhéatg@ﬂ/\}é Lngn\ﬁm&\%ély ex?@{té%@%@ﬁn&%b ?iﬂ@lj t?maﬁ‘?ﬁjaegalﬁ@?ts such as in
object-oriented (OO) 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.




- a generator (106) adapted to generate
platformspecific artifacts by is applying the
transformation i nformation included in the tenplates
to the service nodels. 2. The system of claiml,
wherein at | east sone of the service-nodel elenents
are shared by two or 20 mPe service nodels. 3. The
systemof claiml1l or 2, further conprising a service
"nodel creator for creating at |east one of service

_nmodel el enments and platfor @+ﬁ.ﬁ§pendent servi ce nodel s
fromthe service 25 nodel enents. 4. The system of

one of clains 1 to 3, wherein the servi ce nodel

el ements included in the repository are
hiirarchically structured. 30 5. The system of claim
te-drivam system 200 fargewieestirig platfors- sprecrﬂefafrtifacts such

’ iy pidg?g?*ec‘?é‘ég?"&*’?o%ﬁ?'ﬁ‘ ReRRerly S408 Blodehd e Yitem
é‘?’ﬁ 1 evel. 35 6. The systemof claim5, wherein
' n the &template m@bgog}m) \Mt p@éiﬁé*?éiﬁplbfes  £36h
roder aeniRtelefRf NEB'F'“rﬁBeS o3 trmss”é’r%iatmmmauon,
const i tautepogitary (1) tvweth of the first nodel el enent.

10 e system o pRirait)of eslertialy AFOEh-Tnddbengent teRES mt.Jdel

el ement s defl l"eas
i nput par am&l@MeNtsANdne or nore service out put

par anet eri. ode d’hﬂoﬁé’%@l@e%o&@@ rRbd@baifBin ?ht% Qelz/ice model

wherein the %gﬁ& el ements constitute
fields in at of a 10 service input

par anePdgenerator {ik@6hadanted te generate platf@WPEBECIfic GRifalts by
13 ° syapﬁmr@f tmaﬁgﬁﬁgﬁdﬁ!rﬁor yati?%ngﬁ‘@gﬂgttgg tgmplates to

servic rm I n
rRppi ng’@ SVice models.

2. The system of claim 1,
wherein at least some of the service-model elements are shared by two or
20 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
25 model elements.

4. The system of one of claims 1 to 3,
wherein the service model elements included in the repository are
hierarchically structured.
30 _
5. The system of claim 4,
wherein each service is modeled from one or more first model elements of a
higher hierarchy level and one or more second model elements of a lower
hierarchy level,
35
6. The system of claim 5, _
wherein in the service model each first model element is associated with one

AMENDED SHEET
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between two or nore nodel elenments or bet4een nodel

el ements and 15 dat abase tables. 10. The system of
claim9, wherein the mappi ngs define transfer

operati ons between nodel elements belonging to the
same hierarchy level. 20 11, The systemof claim9 or
10, wherein the nmappi ngs d%?lnes transfer operations
bet ween one or nore service |nput paramet ers and one

or_nore service oqutput paraneters. 12. The syst em of
c|°5m9rf156qm6rreodelteiémenmtthgana@mre second umede! elements

paoAsKtuting AEiHIREs bP Lk f'rfs%%ﬂel efé?ﬁ %erel 13. The

system of ‘one of clains 1 to 12, n predefined
service types are sel ectable for serV| ce nodeling.

7.17Zhetsysteys of alaih £borbm 13, wherein the service types
<WHeHR Ha TR L EREL eRieeE HEARE 3¢ RESY b or Be T bt service

servi ce,
ainpt cmrqrns em@nd Qneor mpee serviesoudput parametersi m 13

or 14, wherein the tenplate storage Includes at |east
d cat dte te each service type. AMENDED
8'8 Oﬁﬂé’%@m&rﬁfé’r 710ne of claims 1 to 15,
vxivhemum tluel eeeomnn:tdeaeh:merrm; cobistititeplead ﬁéld@ﬁﬁ Aliist OB of

|36 Input doralter YRR S o6V ButBye BEGHEr LS

tenplate for each platformtype. 18. The system of
9, CTHd &ystém dpo;y@gf elaimé lletot§npl ate storage Includes for

| ous,.conbi nat i et and tform
SRR RSB RIS 06 15€ endiig e 2SRl W mapaings
detween dwai orsmdre made) eldmnts rortUebNem ehodul eféments and
%‘alt%eft%ble%.sel ection of at |east 'one of a service

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.

14.The system of claim 13,
wherein the service types include one or more of 3 process service, an entity

service, a presentation service, a technical service, a batch job and a view.
15.The system of claim 13 or 14,

wherein the template storage includes at least one dedicated template for
each service type.

AMENDED SHEET
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as type and a service publicity. 20. The system of one
of clains i to 19, wherein the generator allows for a
selection of a platformtype. 20 21.The system of one
of claims 5 to 20, wherein specific kinds of first
nodel el enents are defined_and selectable via the
servi ce nodel creator for 38rvice nodel i ng. 22. The

- systemof one of clains 1 to 21, wherein the generated
artifacts include at | east one of Java code, Cobol
code, HIM. code and ] AML code. 23. A repository

16aTIaéJs¥stemmc)ne? oﬁahlrﬁs ttctoqssent 'da: ! y t ;
epende el elenents an
DRl R B Bty o el i e " S0
eI ements, the service rmdels formng the basis for the
emg orrn specific artifacts under the
lﬁ %}ﬂé}ﬁdf a@&?ﬁ‘} specific tenplates, each tenplate
q;g g ept]eamlatem:tema includes ab least anefdedicated template for
|@§gﬁ§§mfd}m typgt. A net hod for generating

pl atformspecific artifacts, such as program code, as
from pl at f orm i ndependent service nodels, the nethod

18& Fhprsysteny of platmi 18,ng p! atformspeci fic tenpl ates,

eC| fi
tranfé"@?ﬁ%?%@w*#%fsﬁ&ﬁ@%.i St ﬂ%@m&assng@wrce type
39nd platéorm matlﬁasﬁomdedicateﬂltgnmlaﬂetormlndependent :
service nodel elenents and |i. one or nbre service
el s nodel ed fromthe service nodel etenents; and s
lgg@ﬁ%ﬁﬁt?%opﬁ’%?f)&cml@ﬁécml% artifacts by applying the

twherefrotheamodel credtor aiowsforia séleeieh of at st A gf“aes%rwce
ttg ét&ﬁdsae & Mﬁ% 25, A conput er program product
C Prpr|5| né’éﬁ‘% te portions for performng the
steps of claim 24 when the conputer program product Is
20.THe sykterfitbfUie 6f clafh d§ ting devices. V 26. The
uc

&@%ﬁ{n&h efaentrakaralo l aim 25, stored on a

paprﬁgfegmrmﬁ a platform type.
21.The system of one of claims 5 to 20,

wherein specific kinds of first model elements are defined and seléctab'le 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 essentially platform-independent
service model elements and service models modeled from the service model
elements, the service models forming the basis for the generation of platform-
specific artifacts under the control of platform-specific templates, each
template including platform-specific model transformation information.

24.A method for generating platform-specific artifacts, such as program code,
from platform-independent service models, the method comprising:
- providing platform-specific templates, each template including platform-
specific model transformation information;
- providing

AMENDED SHEET
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i. a plurality of essentially platform-independent service model

elements and
il. one or more service models modeled from the service model

: elements; and
5 - 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

10 on one or more computing devices.

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

15
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