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Abstract

Motivation - need for another service register design approach

Serrice Orenred Aschirscrore and all fortheommmg conceprs are popalar ropes i both busines:
and current research, A possible fand cfoen rogained) component of d-e SOA scvermanee -5 the
service nemster, @ Tcatalesu’ of services thac esists anog SOA an unectone The se-vice rogister s
used roosmre the specificanons of the “eal” services m 4 centml Dice so ther can be searched and
fonnd Ly cstlier users,

At che rmorent, the design of service remsters 1 pooely focused cothe oclhson of due seovioe
regnaer an the svston archimeonuey, and 1 thendfore often focnsed on recdlimenl dime Theoeeevor,
there 15 2 need for spectficanon wmtonmanom for other repes oF vsers, In ordes 1o fulad rthis aeed,
thu sene e rewismer should e differently designed

Approach — Infarmation Intermediary design methodalegy
Lhis research oses the design methodolopy for Infommanon Lorermedianes ro rhe design of
servive nesers i order wroapely ow o structured approach o oservice regster design, This

mtonmanon ipes needed by rhe stakeholders,

‘Lhe wethodolooy debnes lavezs and aspecrs o creare 4 design space whra eements rhar are ro be
considered in the design. Thas rescerch apa’ios this dosien spagce t the seraice romster, The nesule
wy Mlfd the needs, However, this design 15 w0 lagge bor amplemenrarion m order mo wadidare che

rwthodelogn,.

Therefore, woamall par of the senvice <wnsme (the wrecaenon wirh the eod-oses) 13 forher

spectticd wnd constructed Ao protorepe g o proet ot concep

Results

The research prosades o strocoered approach e service regster doesign and discusses the stops fer
crcating the firel dessme A thens s nooreal case scoonoes waed o the consrmerioen, the fioal
design 12 broad and meatr a8 4 reference model Ir expliculy leaves several design chodces open o

Lz vrwnede ano menl ezase desigen,

This appreach m service roster cosin 1o ditterent way of desieming g seraice regster. The
approach foouses on the ulfilment of tw imformation oecds of e ened wsers gl deterrmenes
TACOUS WL pes that sansfy ditferens end-users, The desigr concentrares on the manch
of the search request of the end-aser and e conment a5 avakelle e the zervie resister
wheteds other desgn approdches concenrrate ool rae nelueal reeaction with othiee applicaticns
The venrolamon of s cescarch s reofole, Trstly, adds anothes dusign approach for serso:
reoisfers o e corrent esearch knowledpe bose, Llus thests can be seer as 4 srarnny, pout for
turther research thas focuses oo providing the mghe b oaoon o the sod-user, g sy sk
wy the celrrery of cnomommanon goed by an Informnanen lnermediey, Lo compnses 4 Zoous

an the aosfon that 13 stored alvour o seoviee Lo che secves spoecthicgoon;, the way of conoeng



dehvery o the user usng s faceo and —when relevanr- the wor of revenue generarion usiys the

OIS O wtor

Secondly, the informanon needs of rhe users cre cenrrally ploced inrhe design nd exoloaranon of
the service rogster. This addresaes the oy problom of carrent service registers as crooaterd by

orgAtnzanicals, thar these are not able r sansfr themformanom needs of encansers.

Ter cvaluare cur desien appreoneh angd dessen, we used casting servce duessniptions irg prototepe
A proup of profesnonzls 18 asked ro smmalare the vse of an end-user 11 4 cose smdy reseacch,
where the enl waer satistacrsom s mueesured) The meagles indicate thae ths part of the desssen docs

saftsty e needs of the end-user,

Tumrg snpinical rescarch should Leodeng o cormealetely validute the methodologe as o design
approach for o seeviee regster, Unnl then, this wesearch sheasy e the merhodology
cogonpasaes several o vicws teo mclode ol imtormgnion needs une that it g wable dosien

appzeaels,
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o A halt veare full of scarching, tepew, discussingg delening, scancing azain, adjust nge i, that
resulred i dus thests Well ar leasoar keprime ccoined bur L lpe ro have wricren 4 reporn thar
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1 Introduction

Lhis chaprer yrves an mroduerioa ro this thess,

Suction T -notivates the rescurels wopic

The prolden sttt for s sesearch s e ated e Seotea 1.2

Becnon 1.3 formu’ates the objecnve of this research, br explunmg ks the problem strement s
adel ey,

Secnon 14 presenns the sticture for the ress of de wepor,

1.1 Motivation
Tear vears, TOT 3 supporting ustness procuesses movanous wavs, TToseever, alchougdy TET s
meane r be an enabler for Tmsaess m change their business processes. mrodap’s Gsr chongmg,
Lusieess crviromment oo odmen helding Back che changes Tastherrt o af, 200670 Bringing new
producrs mo murdkes reactng, on governments] pohor changes. o chimgme snemisnn process
ofrer takes o lor of nme and expenses The eason For thus problem s thar the exsnog, syrems
an: otten specifically desgned fo supaort an entire process, ol clanges o the Losness progess
therefore have r be retlected n changes m the srswm For pstnce, when o govenumenml

reglazion changes, seven] diffurent sestems lave o e claangned.

Wortl wnprleinennng o Serree Dirrendee o lecdedesiner OV werthin o compraay, the proonuse 1 et vk
the effurne of weraces the usimess process can be changed facd composed) mors iy
ilinesen & Moo, 20061, A successful omocemerranon of 304 depends oo wanoos facmes A
struge i approgsh o denoite and 1ople nent ssdss within an o-saneotion s anpertant, as owell
A A nent suppert wowl YT porerrae, Witheut 300A wovernance, 1oy - theuln tooreach the
chijectives of 4 30A mplementanon, a5 measurmg and  sweenng are bmted  Wathour
eremmizamional polices which are enforced by the onganieanen, the 30A ardimeemr: resulos oo
decenrralized offermg of szrmces worh no overnew of which services are svalable with which

ralicics fres nouioms. T ug may Tor mstance resull noreduncant offernge of services or services

weltheln e w1l

A nOA archtecture can Lo amiplementod wathing an onzancanes mo-g or less parallel tr o
exsong UL aofrrsmicrirs Services oo be nrplemenred oo top of exsnng applicanons 1o offez a
spocttic funumonal-te, while these appheations conomee toorons The implementation of 200A can
theretore e denc werancerlly: The number of seevices ngn onganiaanien eocre tme tepcally
sl s ercmental nature, for cxample in Fyguee 1 for Credar Sutsse (hoafzig o @£, 20040 The
nuleer of serices g SO archarectu e san gress Fast, malang it e o- Fieolo for the ineeheed
stukchollers o fing servives and -maregse the s Withour o service roozoee which contraliaes and
srancardizes the srorage f mfroranon abous de avlable servces. there 15 an meredsed clunee

ot ittt s of the serviees.

Slalvapan dalugan, 20060 wdeonfies the wovermnunce of 3004 gnd the severmance of the use of)
SUMVIUL TLCSTOrS 9% 4 suovess faomr tor implomenting SOAC Aceording to Malugan, one of T
resons o che o success of nsng Chgecr Chiencaonn for creatmg reuse olyects moa marloet
crveironment was the Tack ot o cenod resster and processes w cnsune the wse of the register by

Ll and business, As ¢ osuccessor of cifferens desion sccharccnres, the 20A arclarecno should

1AL
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learn froam the essons learne of che past, mid thetetore the use of 4 sermice regsrer 15
recormmnendud, andd commmory aovepted ar g means for 2004 wovermgnee T s sere o oSt 15
thu tepic of this rescurch and thescfore we will develop o definttion of this concepr here.

121

O Undar devalapment|
o Productve

P > ™~ i il Ty -t
o 5 Jg-.'-'*’t'm KN
L = N i o ="

Figure 1 Developmeni of number of services within Credil Suisse (Krafleig et al., 2004)

A commonly uscd dusniption of o serdice rester s Pthe Yollow Pages for semeizes™, which
provices T Daswe funcnions for g cvacer toe puldizl and corsuner to foel seevices, Tlee aenvi
regisfer can be unpemented a0 omaizanor o diffesenr wars, A ser of desenbing, documenrs
r v dubishoet iy alresdy be constdered fo e g senece register, Betore wee give o definimion, oo

uzefil ro indersend when consomers mey need the wfonnanon u e service vegister, There are

R
i AT

T T ot T L2 ot srwiises und 1o use ar st

Service specificancns are Wsel ar monnme by applicitions deat weur to use the seeviee tself They
guere the service restster for the semace speciticoon, wlach they ase o buod wath twe seoviee,
‘Lhe informanen wlhich s needed hete i3 pomacly rechouenl, sontomyg, Foesron mformiano aid
itertace deseripoons. Tor these purposes, serace rogser implemcnoanaens Gased cpzen TITTI
and el L bave been created D80 e ~he vt conmeets to the sorvice nostor at runom

ivery likely mi be tepresented by 4 sofoware sgenr) o 'nntime user’

Ar design e, service speabcanons are used by for exmple enfecprise arclurecrs, applicanon
doeve'epors and business process crnneers. These consumers need differenc informanion than
runzinge usees, ke the woal of che service or its busiiess value, Do, metn-uPormation about T
service Lhe wfoomanin 15 mednr fo be mrerpeered by human vsers. and we nane this loman

v at *deaem time’ to e an fend-ascre

An zooyrate service spochicanion s cgually amportant for Both pomposes, Thore o, o serace
rinster shoeuld support Loth purpescs and prosade servics spoctfications sehich retlect the roal
serdice a8 oeod s possible, This 6 why the service repister can not be seen as Just o svstem’. 1o
e alale o doeliver highoagualioe service spechcancns, the senace rogster necds ornomesationa]
Procusses w mramban the senvice spoecttcancis.

TProveding aeourate sereas speabcations for use gt rontime and desisn i thus reguires miome
thian o sofbeare systony, osganianonal souenires o support the proviseen of mtoomanen e o

e ot i e W dofine the service megister as Ballosess 0 freoioer awe aaitenr tad aw

! T A T . [T . S . P L e T . L. L e .
O RTINS AR DNER S gl SN SO VORI SRR TR ST RR O IR S B b sledie 2% 33

wirstcirrsd anes, du foedfiade fe seaicking of @ crvssearir regerad WS o e wheofiiadene of @ sl

124011
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Loday, orgamzations are lookimng foo wavs o Bl matage ond disclose the nformanin i rae

resnster i stsmared way. The importance of having d sermce regser 15 understocd, buc ther

are straglimg aath what wdeermatea shouldd e stoeed alweut sereices and bow tlos wfennanon

shiould be stored d reraeved  Both aspecrs are wfluenced by rae conresr dnrpanizanomal
crveimnmentt wherein the resster lus o functico, This contest oty deterning s thie s s, andd

thuerewith the regquiscimerts o7 she regstern

Thiz research e en hewe tle infenmaton can e stored, managed and diselosed inothe
service tegster 1 dooso, 4 deswon s needed thar addresses bora the rechnolooical and buosines:
mzany, nueessary wroimplemene the serace egster. Yo dooso Ly raling o perspoctive of an
fpivmaseafior  eiepmeliary, and uae the design propoesibons . frome s field. Infoermenen
lmermieciaries oansfer Lefersafion Coeds from suoplicr to consumer; wy thiz mse the Infomation

Gonds are the surndue specifications,

1.2 Problem statement
While the S2A way ot thinkog s past the slope of enlghonng of the hepe comee (G,
20007, 1w becones e cleas wlir tlie S0 alnlsties arce Altheue s there is lietle eupencnge with
unpleriernng S0A 0 Grpaizanaly, sune best pracices an be denved. One of these 15 o use
04 wovernanoe. The SOA wovemynee s becorminge -none imporming cspecally when the
nmber o2 sereces 18 prewang, Lhere 15 o comumon understanding chat o service repistsr can e

vsctul fer ceordinating seraces, and -omatrves are tlen to oreste thern.

Alowr vxisnng service ooglates Lnplemennetens are buased vpea LD cr ebXddl rechnologies,
which presade Tile sopport for cther atemgnion dean nechingeal okenrerea vee nesmed

203y, Tureramska o gf, 20070,

replares wirly infonmeeen lerke & Lons, 200050 Luo «f &,
Theretoemne, the senece romsters we pomanly oseful et -unt e, when an application asks o
romster for the address of o certen service, Tlowever, wccess ar design tine, providing

o nTnon about the service 18 4f ledsr as mportar, @ g, ro prevent redund mt services,

Consulrants i the crea of SOA mplementarions expenence cusxdner requeses for mfomanion
albiout “howe o Al rensters wich whar mformation, and hese toomamage and disclose the stered

iformatien™. Toso mrn wspects loeve @ rele hoeng, linked to ol cther

I Bt inforrnarion s stosed slicut seeviees, Ths gquestien s no answercd Ly s rescarch.

Hessever, some knowledpe of “what mfonmanom™ 12 required o descobe how 1oz
landled Thesfoze, for tas rescarel the seven lovels of service spoecifioanon as desenbed
2y Turowsla (Turowesks croal, 2002 wre wccpred as oo sodehng foo what infommzticn 1
arored. e levels dhcate difrerent areas of -nfonmatio whick shoolc be smeed abous
service, rangiyg troen eeplicit neelmcal imformanion oo the business goa s the semso

contibutes 7noLIns 15 mrrher ezplamed m Secrion 3.3

30 Tl s o service rewster doesismed so that it suppors the wkencaren neasds of ms osors?

This s che subject of this research, wnd comilines both rechnical aspecrs wch
crnnisrionud sces. The infenngnon has o be stooed o sach o esy thes it cun be filled,

neniged snd disclosed, which 1s muancly of rechmeal werure, Furhermore, sliuges w the
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orgamzanoaal stmemiee md processes have to be defined o supporr rhe wodang of che
rugnster s Fand cr roaintain the qualite of ©we speahication: n the rooster.
Ligure 2 shows o problem teee whics toces o problem fn unmiccesstul 3000 nrplementanicoas;
ack tooims plavsile oot problems. The reor probloms S twe b sbosen e oldd e oo be

Addressed when solvng ce meun prchlem

Beope af repart

R )

5 e Wireng
( Whatinformation © O

ie gtored / shered

N

- 3
- - Mon funztisnzl [Hneucose
Sinrace regisher . S04 -
Mo =tructural [ E——— impl=Tentbcn
antry of i s v
irFormakion Nt b falnd
— Ialerrnalion 2an
{ nat be used
Mo atructiral T
disclosing of V)
infarmiation v

Mo =tructural
managerment of
infarmation

L ey quality of
irfarmation

Figure 2 Problem wacing 1o rescarch wopic

The: prolden stutemoet for Zhis sesearch s fermuaned s follows:

. L

. T lime sfineeded g wepice pecgaler sivre dfurmeadion wioesd sorreosa and done san ¢l roadilee e dopfimssdesd

pib g ersgmEwGion fu niveeierade T8 masgee e oflone revram feforseaiion s opiler fo clieer Bl gz

1.3 Objective
Lo addeessme this prooemn smremenr, difterenr perspectres can be tker. Lp-m-dare, sernce
regster doesisms luve Doe promenly created for runome wse (o quensing the resister e ebton
the locgoen of o spoecific serecch, Therofo, service spoatications g storcd o0 low Teved
mfonretion schenus Doe e the echmcal nature of the wfonoanen, maurgmanent of
infonmgren iz focused on danibase mangeement et structueesl, less ow the seonoc

specificanons irself,

Thiz resvarch has koo another poespestve, aonl approacher the service regismer dsoan
Lnfermanon Inrermediary oo apply 4 smocmwzed methodolooy w the desngn process, Lhs enanles
the use of desien theornes which ot only focos on e techmea asoeers of delivennes the ngle
descoiprione rir the user, bur also the orgaizanaal processes wd procedures ro supporr rhis LThe
result s oan gmenpt fo cvaey an cbteomive desten o service regizer wsoan Tnformation

Intennediary,
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"High qualire service specificansoas’ 1 dithevlt mo asses, According o (Reeves & Dednar, 94,
wralin Twsoat least four dunensions Toaeellomoe, Valoe, Concumeancy e spemfizations and
SMecling and for escecding custamers” cspectanons. When dusisming the service romster, e
dmensions have ro be keprinrmd The larer dunension, ‘Meeing and/or ceeevcing cuglamers
cupictatio” iy aboot che porceprion ot the product by the cod-osee, Lo the cod-user sansketion,
Thizh erd-user sanisfuction 3 reeomgenessd to be g loy faumee for sucoess of Tnfonmanen Syvstong
Dol & Lodkzadel, 19850 Lhimg & Yap. 19%0)

The objechre of this resech has frst been o provide 4 mera-miedel for 4 serace regtster Jsulg
dlesen soienge of Tnformazon Tntenoeda-se. The design s alscady focused on the delreers af Tagh
uality service spoctficanior s e erd-users, fer g high codd-user satistaction. Thifferent vicws an
makers inm account Qe lmanagenent, coedtors, manetlance aod constmersy atd we discoss the
various sepects (e conment, use features wnd revenoed and Tovers Do Dusiness,  process,

morasmeenirsy, applicabls ro e desnga,

Falicutie chis complote mede] woald Tave regquined the moplemestabion of the servics resnster
writhin an -']115;411iz:{1i-'111, with a Lic'?t‘l[.-pmﬁnr And i11'.}_‘.|1|.:ﬂ1|:.ﬂ1::-11'i[_1|| proqect which oot e the seope
of the gssprmmenn Thoercfere, we focused on the mteracnoen of the Iuman end-oser, scarching
the repisrer Zor service spectheanons -4 desgen 15 denned o be eTecove if the end-user
sanstacticn s highy and o prototepe s oneatad for chis g of the mcedel o check the saosfactione.
The contribuzaon of ths research has been the resulr of s desigr approach, by providing a
nvadel congsning of o mechmcal design and deseaptions of organeanenal processes and
procedutes wluch should be creared. This coarnbures r the serdce repisrer research ropic by
PRAVICIE o sTmamares way of doesiaming o service ronsmer, Turthenners, the elyconms Tas boen o

wlentify clemenes whuch e e e considesed wlen designing a servics remstor.

1.4 Structure of report

This report 1 further soroctamed as folloes:

Clapoer 1 and Chaproer 2 provide che conte of ©we thoesis, Chapoer T lhas aintrodugoed dae rescarch
toic and esplone e the meavanion e problem stagonent. Chapoer 2 sets oot hoge the rescarch

15 appriached and whar conrezsr i3 defmed Lathemore, the research coesnors are defined.

‘Lo creare 4 theorencal backgroomd md beomme familiag wath the comcepes vsed 11 e resedrch,
concepts are defined m Choazer X The o congept The servwe rogtsters s sgplaned separatcly
andd morg in-dopth, discussime the vanous views ona sovicn ogisie.

Clrapoer < ceplaing the dusizn mcthiesdeloss that s used o rlus researcls, and diseusses s viaceoas
Aspects of ths merthodologr for the sernce regisrer situation.

Lhe desion merhodology 1s followed mdhe subsequent chuprers oF rae rhesis 16 constsrs of
various favers thar are represented by these chapoees, Soe of die bvers ane combied woro one
clapter, ws s the case with the leeers thot dead each reguimermenes,

Claprer 2 smarts wath o Lot intreduction of the desien prollem and apenda, the first of che
design lavers Lhe remander of rhe chaprer 15 mneane ro wlennfy die requizernenrs of the service

rognaer. The functiceval regquircrents of o service rogster gane enohied, by discusang the
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mtonmanon needs of he actors which are pore of the busntess laver e, what i ransterred foe
what “gasent. These are o be supperted oy processes, whicl are discossed. Todliennore, T
nen-turemonal reguiremenes arg bty discosscd vsing the TURPS et ad Taarman, 2002
Teradidress che mictz-roguire nents, Chapter & -ndicates infesrmeeneral needs that aee mo Bee osed.
Anmteprarrre model 15 constucted thar sacws the sorace ropster

The nest Tver o the micthedolosy s the aromnguing of che deagn, TTowerer, due o scan
rosourses, wo only foous en the inmemction pam of the Imman end-user wich e system
Clupoer 7 oand spoecife this pare inomore detal and desonbe ohe constuction of dos parc an g
prolly pc,

The fival Taver 1 the caploatation o7 the service rester, whic s agzon linmted e nesourcss. A
resedrch case 15 mreduced o Chaprer ® which 1 used o measure the user sattsFacaom, | e
rermr nder of the chapter descnlics oepical ceplotauon -ssues.

Clrapoer @ discusscs tw: resalts and reflects on the desin gondel nes thar we used.
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2 Research Design

‘Lhis chaprer explains how che resenrch s designed o address the problem smremenc mce
provies s chapror.

The first sectien, B2ectionr 201 desenbes the design sctenee which s fellewd whee poerforming
the reseurch

Suction 22 dufines rescarch gquestions which are answorcd dunog the rescarch and sholy
describes the approach of the researca by descnbong the process soops,

Sucnien 23 crplores the conmest of the servce rogster by imoresducings g case which wall e usd
througlout the rescarch ws oo efereres cuae This conte scopes the desin of che sens

RT3

2.1 Information System Design
‘Lhe design of Informanion Srerems has 4 shoer bostory of saennfic zesearch compared o oter
disciplines, s Muaumaker & Chen argue morher ammicle Osvonamaker & Chen, 1991 the desin
of Infornwtion Sestems shoold be consdered ws sowentibie rosearch o the applicd soice
caregedt. Lioday, the unpotance of heformanen Svsrem design 15 wrell undesstood amd mulople
guthers lave atmemnpred to guide the coveloanent of Inforation Svstems, Tevicer of ol Tlevier
eiat, AWM provide T oomdelines wlhie can e follessacd when destening an Toformatien Sesoe .

‘Lhese gmdehnes recogmze the unpormnee of the envizonmenr for which “he system s desipned,

‘Lhe abere mennoned nmsohe showns thar when designing an Infemzanon Svsrem ar s not ensagh
e desien g techmically wcll-destened sestery, The covircment wlwerein the sestem s o
funerion s oat least gy weporrant Toodoose, wvanows toeehimeues have Leon develepod o support
the desion oF the Infremanon Srsrem Lradmoradly, the so-called warertall merod 15 popular, m
which the doesen of a0 Information Sestem 12 diviled into v s scquential ohases with
feedback Hows Mere recenrly, methods like the rapid proroogrping model or sparal model ate
used, although they de et replace the costing mioddz In eoder ro deade sehuch medc] o s,

e byt censider the cortest of the proposad svsoemn.

The wdeas of Mumuisber & Chen Dsmeneker & Chon 197 match sath the design mndelires
of Hewner er al (Hevner er al, 2004, which foous on vsing, exisnny, resedrch for develping 4
systern dusiem that contnlues o the knosdedse and = celevant for the real wqaochl, Owe eeseacch
adoprs these thouwghes and wses che wndehnes frome TTevoer or gl wd the rescarch process as
proposed by Nunamaker & Chen Fioore 3 shows the combaced theorses, whore the toscanch
process of Nunareaker & Chen Shick solid Toecd s embaedded i e model of TTevner or all Tn
adelition o the design process of Munwmaler & Chen, the dessn scdelines of TTevner cral malk
A explicsr connection beoween rhe design process and cnvirenmenlt/ bnowledge basc, Tleroioz,
[ frallonngr the design soncehngs of TTovner eral the desien process s felloweoed, and @ -devant

foor the enmromment and knoswledog base,
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Figure 3 Information Sysicm design model

1o Table L the pndehnes fron Hewner stal ace lucther explaned qmd rhe sy they aze used m

this rescarch projest for designr g o service rogismes s disoisasd,

Talxle 1 Guidelines Hevner

Cinddehne |

Dlesenpmion

Applicd i oresearch

[l

Plegyre o ane - Inizfan

Dlesien acter o resea s ermst produce o viable ambact o die foem of o conster, o
maslel, s merheod, o an msrmnzhon,

The procect hus delvcred twe artefacts, o model for a0 sorvice egisler as an
Information Tntemedrare and o prototype implomentaoon shoswang o part of the

el

Cinddehne 2

Dlsenpoon

Applicd i oresearch

projuct

Profim Kedovme

The olyective of Cosgn-acience rescanch iz woodevelep techinelese-baaed solutions
wy tnportne and relevont business problems,

Althougl the 20A conoept 2 wrowing, -t still ooreatreely new way of thinkang, Aq
ir 1x, there are some gaps to be olleds one of them 15 subject 1o this pzojecr, Lhe
results can beovsed o the practice of S0 miplemenmirons as oo Degss when

GO RN T L 07 L Serice reaister

Condeline 3

Dlesenpmion

Applied m research

[l

Legyre Lverdiaizon

The: utilize, quealicy, and efficacy o7a desten wmfact most be ngorously derocnstratd
vin eIl crceuted] cvaluantion smethod =

The model 10 dizoussed with ooofessionals wn the rogme area Developmg, md
nrglerwenting the complob: service mister s out of the rescarch scope. A paro of
the desipn 15 fomher developed and checked with 1 protompe, mother evaoarion

aned testr of the miodel a-e et fer turane worl.

CGoncdeling 4

Dlesenpmion

Klargasid Cogeirdbesdan
Ffective design-scicnee research must provice clewr snd wenfialde contrluotions in

thue arcas of che design wifact, design focndazions, ance Soe design methedologics.

L1
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The cesults of the projecr provice 1 new model foe desipmng service registers 45 dn

Informaten  Intemmedior. The desgn s conmbunng toche research area ws
anaother vy of dosgning o service resster, aich s nes apphod before, The sucepe
of the servce tegsrer o3 used w dus research narrows the spplicabiiy of rae

dusign.

Oowedeline 3

Diescaprion

Applicd i oresearch

[l

Hereest Begor

Riger design saence research tzshes vpon the applicanin of ngoeocs methods in
Lot the construgenasn and cealoatien of the desien amfact.

The desizne iy Lasec apen g Brertue revicw and uses melesaet design mcthods for
A etfecnve deston, Lrvses o extsnng, stucmired, meraodology mo crere o design

tr the scrvive iegister

Candeling &

Dosenprion

Applied m research

[l

Divgawr e o Yearch Frocer

The search for o etfesrive amibact ooquites ublaing avalable means oo veach
desrid vnds wlale sattsteing laws o che problem cevieonmenl.

The approach of wang, fonmanon lnrermediades desgn cheory for m ectecrve
service rewtster deswen consists of scarching for g el oed desien. Kool edge
about che prellom cwiremiment s reoreved Dy rogolir discussions werh
oot s,

These dsvwssioms lave zcheared o oeed for oo srrcto-ed approach e service
register deaon sze chopter 1D This thess 15 m Bwr 4 search for such an approach
L applying o stroctured mcthod frome ether desien erato e o the service remster

T o pese @ newy dusien mcthodo oy for sere o rogsiees.

Candeline 7

Tiuseripoion

Applied m research

[l

Cemmerripaiione of [oearsd.

Desien zeence rescarch nst be prosented oftecteely Goth to rechnclogy-or ted
ay wellws rongement-orienod audionees.

The dizsis has been presented ar Oodma md the Umversiry of “Lerenre, mcd
publizwed e the Umversity Librarys The ambimon oo pallishe e oan wchernal

magazine oo ol afrerwerods,

2.2 Research questions and approach

The rmein goal of the research s 2 proside o pessible solutien w e preblens statement as stuted

m Secrial 12 by desiguing the service regisrer s an Ioformanon orermediary. 'Lhe maim

gjuation 1 therctere formuaned as folloes:

W)

See Dpforrcaiie Sretovamecary denpe permaghior o posbde vicmdaeed svetied forsrees sendir dhpe?

‘Lhe “pasable’ pacr i added for o purposes, Uoc o, 1t ssheanes thae das rescarch i ascarch

tor w structuncd mmethod. Ochers may e propased, this wiess an service rogsters proposed hene gs

a pusslle view. Jecendly, the fmgd rescurces for thiz reacarch are o snall for 2 complee

wolidinon of the merhod, As che complere method camet be evaluarec well eacugh, ir remans o

pexsslle appreach o service remster design and nora proven approgch,

Wi first necd e clarfe concepts amd relanons Doetween concepts that apply oo Scmace Onentoed

Arghirecmures and the senvice remstor o orcate @ backgroond “ur the rescanche The gsesociutod

rosvirel cuestons we the Bollowigs

15011
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1 Whar are the benenrs of usmg 4 service register 0 Sermce Onented Architecturese
T Whatare gencral resons fermplonenting SCVAT
3.2 Tl canw service register he'pm reaclong the adhvantages of 300AS
The morreanon for using o service register s diacussed 1 Chaprer 1. The congeprs, nelacions g
godls associated wich S0A are discussed m Chaprer 3.
Theein antrodueee the research i, the question 1 how o design o service remismer s 4n
Infermanon Inrermedaary, A Lrecamire review anwwers the Bllowimyg quesnons, relarsd 1o te
dlesen purpoesc of this reacard,
32 Whar eehmigques ane avaikalle for deagming @ sorvwe msnster as2n Tonfommgnon
Inmermediarys
21 TTowe to wse wener] Totenmgoon Seaoem Diesign rescarcl?
.

J

22 Whar costen process o Totermaoon Tntennedranes s useds

Mot w the desizn miethod, the server ree e imaelf s canmuned, Ax sared o the monvanon, the
SCIVICL MU 15 o hvan g aottasare svstem alone, neverthelcss this s an portant par of the
resiser, los usefol to know or wher purposes the semmce regrer com e used,
G5 Whar charerenisnes does 2 servce regrines haver
3T Whar intermgmon i revquesd by vana s view s
CRL L W el wacaes wee considened
312 Whar info-tnation tvpes are noeeded By the ditferenr views?
(332 Which weaes of somvice regganer meplorentations can b distioggashed®

‘Lhe answers give 4 destign contesr mowhick the service regisrer 15 despmed . Nexr, an Informanon

Torerneceiars perspoctive s tiker and answer i wven o the following gquesions:

iz Wliat are the desgn constucts of Totermunion. Tieoucde nes  feourson, use

Framares, move e 1 aervice Teester sething?
Q4T Whach doesien soenanies s uscl for service register designs

(CHE2 0 Whar wre the aspocts s,

Inrermediary when apphed o a serace regser?

Frater, wmpemgs ofF ar Tnfonation

These muta-cgquiremenes are oken inmo account i the mcta-desgn inowhich we address Twe
follomang  questons, Lhese are based uvpon cthe  design methodoloor  foc nformarion

Trter mechnres.

13 Whar 13 the desin for oo service rewmsmern, desiened as o an Tofoernanion

Tomermcdiarer
32 Fhhanis the desien proldem gnd wgenda
22 What values are exclianged Segodresrd)

C33.20 Whiel: srakelwslder roles are idecrfiad=
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5.2.2 Whar mireracnoos do che staleholders haver
1323 W el addinenal rogquirenrents dothe stalicholdens e

123 What  processes support the regquirenmicnts of - the stalicholderss

(g )

254 Which rechmend md orgamzanonal mEcasrcnire suppott the processes:

iclesige)

(355 How is this used 1 pracrice fesdsdge:)

(350 Whar are forther explodrarion ssues:

Wath answerning these question s, che design of o zervice rogster as an Tetermation Tnoonnediany 1
formmlate:d.

‘Lhe research cuesninzs are answered in differear chaprers of the reporr Ligure 3 clusmeares e
tallosring desenponn of what has boen dens in thig research,

W provide the cader with an lluscroeee case in the nest seenien, which -5 used as an cannple
tor the vae ot a0 semace regsmer. The deseribed usage retlects Twe nemead use of 0w regster a5
Acknowledged by Celd professionals, rhough the descobed orpamzanion 15 hennows, This cose 15
thu conmeet for wluch the desien 13 created.

Tewrether vty the desien scicncs Horature for Totommacon Intermediames and litgramore sheat
service regsters, this provides he concepooa] frooeeork. Trom this conueptual frameasork, w
defue metn-requirement and star the mera-desion, following o design theory for Infermanion
Torernecilanes. Relevant chapters hene are Chaprors 1.2, 3 and 4

Brused upon this knoedcelne, we croae mocta-rogquirernents aod o meT-meocy foe o semace negister
el Intocmenien Torernnwediase, The neodel covers dae roeni-megquescments and explatly deals
with the vprugearional means necessary B supporing the serrce repisrer, Tles 5 done m
vhapters 3 znd O

W conmue the applicaron of the design mechod sadh o presctype that saosfics the eond-user of

the service regster Crogting o complet: medel 15 our of the scope, therofore we foecus e oan
unporrans par of the models the mreracnon widh the encaser which demands imformation at
dlesen tme. This component s furthor develeped moe g proterype ferg nead case smatoe, wlich
12 checked wath Hee ontena for e caer sanstucnion of the sesteme Chaptors 7 deads wich che

des:gn cnd develnpment of the prororpe.

Lind-user sansfacnion mensuramenr of informanon svsrems 15 descobed by Lall & Lodkzadeh,
Toll & Todoadcln 1988wl mevsed the mstonnenr of Tves or al Tves o @, 1983, The
wstmnens of Doll $ Tockeadsh weld estalblished, aod teamcd in different setminges over thc Tast
decade. Ir 15 sz awcknowledged m be usefn] m both dam warehouse @Chen &0 @4, 20000 and
ezl mamagement (Ong & T, 20045 sctoings, which ane coonected f the feld of servioe
resisfers, As at Infonmanon loermedury 19 likelr to o v the omemet, the meoan access pownt

For tlue waer 12 vin wowels browser, Toomessase the sob-perenmnee, indhcarers leave Leen

210111
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tdentined which mdicare the performance However, these menstre comparable arens 45 does che
wistrarnent of Thall 8 Torlsudeh,

Acenrdmply, we mensure the Jser sarsEwenom of the prorgpe mthe areas o5 wd=nnfied by Doll

& Torkwadeh, Loeimg Cwadferd, lawey, Bosns, Ulae o e aond Timedas, This i dizcussed g pam of

the explotration clepmer i Clapten 7

Wi reflect oo the research we provade feedback e the body of knowledee and crarenneent by
evaluanag md disouzsme ke conmmburicn roorhe design pmdelnes uzed and prov-de conclusions
i cligpter 9

\

=akesat nisvdedlia e .“'.u".L|

/

DT Process
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Figure 4 Iesearch process model

2.3 Context exploration
Ameng orker vanables, requizemenrs of an Informanon Svsrem also depenc on he conresr
whers s placed iy we the pepe of oncancobion, other syatens, assmed rosponslalines oo
This srctiow creanes awcle s coarest R the seevioe resster, and 13 ased ooogd-out the repore. Te
wotivate the wse of o service regstern, o scenano shows the difference berween a2 simanen wth

and wathour a servive e

2.3.1 Scoping of service register
A bt scopigg 13 the pipger wser gooup of the seovice suglster Sowne tEanyes e taken ro coeere
pulhic aevessae serace rogstens, o which any provider may pullish s service and gy
comsuiner mar ook for 4 service m consume, Lhose impatses wose nor snecessful, as rhe srored
servive specfcanions vould not eoorasted. Some seraces wlich e desenlaed dudo™™ et

anvinore o boelueved differene Theoetore, the fiese sceping st the senvice regismen wall be used

2010
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m privase sermg The povare sering mar be 4 sngle Srgamzanona vt an orgamzaniod eselt or
a nerwerk of tusted cnzanicaciong.

The seredce regrsrer 1 one of tle ols wlucy can be wsed for S0 governance, All of rese mols
nray -0 Ty neot= Do putan place i spectfic SOA architecture, Zome toals can bave cverlapping
fuacrons widy orher rools, s w caportnar o deremmine rhe resporsibihnes of each rol Lae
service ugistor 1o central ol wath g prineeey tiskoand supporting zasks The promaey tsk iy o
dleliver foormune parts ofh service speoifcations o users af dessen time {mota imformaziond g
munme rechmeal intonmenon; L azrthenmore, i supports ocher mols By provicng informanon
which s needed. Tor wsninge, an imvoicing woel eht need che prce mformaoion of @ certain

LIS CN Tl

Tn future scona-ios, applicanions will e alde oo dyramically determine Twe nght service teouse for
their purpese. Lo achieve rus Ssemaniac web’ cecuires well-oomsnuced sermmne marching
processes o which we not vot svailalle, Theretore, the service register desten aall Sor be designed

foar wee ot serrinte .

2.3.2 Case introduction
Lhere 15 neondastey for which 4 5024 10 aon vsefal, bo mosime wndustmes the benebirs of asig
St are renched eadier, Dor oor case, woe clioose the msucuwee industry, s g Loz of chocks ane

nvacde i st s processes, and Jwevernmoental; regulanens ave e De hoooored sty

A largs insurance ongmsgtion, named e 3 U7, traditionally pros]es corinsuninees. Atwer the
recerct merger witl ST poar body™, alse health msurmmice prodocrs age offered Ac rhe nme of
the merger, che manggenent boand decded o adopt 2004t imwgrane the Tnformeton Sestens

et Loty comiprarica.

The tecluieal eovigsnzene 1nod mmx of wazious systeins, sl an witsoeal TP-lased pereok, A
racns server provides aurhenricanon of vsers for applomons duwougliour the cpmanizacen,
Treronalitics of the systoms are offored threush mrerfaces as weln seevices amd conneered oo
centrl Taoreminae 3ereioe Bus TR Sure 4 17 Das past one TT creanisazon wlhich s respor sl
for mamremamee md creaion of the servces which are offered -\ separare vinr s ronnimg, rhe
service register, and cocndingres the provison of aemvce spoecificanions to Dothe desmn- angd
manme wiers, Mandgemenr has decided har rhe cosrs oF the service remsrer uner should be

convered Ty revenues created Dy twe senvioe register,

The tere vpranzarions will function we cost cenrees, and the costs of using 4 service 1 caloulared
and o] me e wser Adcmena] to the o educhors pand for the service, the user hay wo pav
fee for searchmg the service register romd e serice speaficanon, However, 1o snmulae the
vse of the service regmer, the mangonent sponsers the service register Dy providing g sobsidy
wlicy conrers the cxpenses toouse the reaster for o Tange aurt The end-use-s alse pay g fue for

serching i the register, which i subscopnion Sased by thew unr,

T
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2.3.3 Service register
Wath the service spocificanions stored 10 the senvice eostor, an overaow o available of which
services can be uscdl Lo cach seroice, “he nsers are wdennned and data s avalable or wach

rugrinze e e stlesenleed R seeeic.

The serace ez wosgres that the infonwoen thar s sto-ed s up-to-dace. Ay o aaplicazon
queries twe rogister fo- the aeddress of the seraoe ot cach ccourrence, recent changes o the
Address are avrilable For the applcaron,

Crther parrs of rhe sermce specficaaon are used by vsers ar design rone Ge the snd-usert Lhese
vsers query the service regster tooscarch for casting sereces, for nesnznes Dased upon their gogls.
Crther usaees by end-osers nchade querving twe Tife cecle stancs of the seevice o Dusiness
oo such as ownership and bound:res,

‘Lhe sernce regisrer irsell 10 also offering services which can he wed rooremeve, srore ar alrer
serviee specifications. Ofterine these senvices 13 costly, wed Sure 4 T Lbas dewernnmed tluar che
sorvice nostater should e cost-efficent, and thercfore will have o cam b own costs Ly

<ﬁ"ll.'IlL'J.".d.Tj.IlH PO CIILC s,

10



II.I'I.:'\-iH H(:I'bil:l.: H.': E'iﬁl(:f s T ITII—(TI'TTI :Il‘iIITI ITIl( g I.;i:l1",.' - -'.'lTj': T WAl l:"':l'ih'll"l

Iheteersile ol el COedina 157

3 Background literature

Thiz chapter providoe: g relevant Dody of knowledee aboor dus researcly, Too st witl:,
concepts which are uscel throgsthout the Cwests ane disoszed aod defined o sechon 3010 Scenion
3.2 hrst dhscusges howr service tepisters oo be anplemented Lhe sabsequent Secrions 3.3, 54,
3.3 und 36 disousy why the viewpoants of an Toformanion Tooee nedory Jrespestvely crvarer,
Lser, et and mingeraees use A senice rogister, The weal 07 service rorister 4w

see 4 service vegdster 18 discussed m 3 7. The eather discussed actor views are splic-up oo severnl
snctller acter roles e Seemon 380 Peerton 329 shows vanoos mawhing nechmgues fae the

marching of service speciacAnins,

3.1 Concepts
This seemion provnles definetions for relevane conceps asce in the thesiso The service menster
concepr i drsady maoduced morhe moereanon secrcn 11 aad 18 exrensvely iother discnssed

sechon 3.2

3.1.1 Service Oriented Architecture (SOA)
The selquect of che rescarch (service nesnster g pars of the 304 way ot aliming bosimess and TT.
Lhrouga the vears, much arcenren oo diffecenr views 15 given ro the aonon of 500, and a8 4
resule there are rmany different imtomirctanions of the 504 concopr, TTowever, there s seme
cimsengas that SO0 1 ot an arehitecture 01 tsel £ bur 15 an arclurecmical patrern, provdmg rae
CPPOGTIITATY fo credte Sermce Onenred Arclurecmires (Lowls of o, 2007,
Crther cuthonrarre sources wloch provde o dennirza of SO0 Garmer, 2003, OASLE, 2006
vy sirmlar thoughies waoue the vema-level of che 2004 concept, 1 g ue e cen b used o dosenl
an architecta-e of resources. These resonrces can be sevias wlock offer cermin tuncricnalicy bur
dlsn the crgamzatinnagl resources and means to be able to nedsure and steer these services.
Llws, 502 15 more than b rechnologeal arclurecmire, @nd mese than oo smeroes of usmness
provesses. T provides the means e mregrne Boaness auwd TT warh the wse of servaoes,
Trear this research, the concept of SO0A & detingd s follows:

A Verwrey Uhirpdesd Asddfeoatios S0 aw gevbaleatoral funticrn fhal Sroreol, sarer fo donrsbe fe e of

[ R L R SR i e & . et e O A O ! ) ey S
RO FSE FIRNT TR o FEALETVE S S0 G RN FRGRERSTT W o3 dERaeed RN 00 SO

Introduction to SOA
Botore continuing with detining other conceprs, we will hroefly discuss hosw che 304 concepr

dlevelepod wod s vwed toduy.

Wolhien onmnianions starmed usng TT toautormate pams of Dusiness processes, the osed TT wea
Tery specihe or s putpoese 4ad locanon dmenolithue apolications) Thmugly tle vears, s
dove cpment of weehnology, imonations i TT resulted 0 more structred  and  flesable 11
struclures. Wia clieny/server 2rd n-ver architectura steles, the {rdhuse of software components
became populer and wis oopular because ir ecabled orgauizanons o creare flex:ble mregranon

with Losnesy processes. TToweven, ths had ms shoemeomimngs Tke chat applicatioen prodmmngers

010




II.I'I.:'\-iH H(:I'bil:l.: H.': E'iﬁl(:f s T ITII—(TI'TTI :Il‘iIITI ITIl( g I.;i:l1",.' - -'.'lTj': T WAl l:"':l'ih'll"l

Iheteersile ol el COedina 157

had ro kmess which coanponent should be vsed 0 adance. Alse different wendors vsed Cifferent
interfaces for their componenzs, which made it difticule r bind berseen differenr svsrems and

[semweun o cations.

The congept of 3004wy fess duserled i the laee Mlves Dot it was not very peputar unol the
miusny mroduced web sermces and correspimdmng, sendards. Werh rhose srandards, the
differear wircsfces of somdors can beonsced s Tess ot wluch addresses one of the meun
tagues of component reuse. Another prommse of S04 1 the ronome choee oF sl corpoanent
cdn be vsed, although dus promise 15 not ver mlbled v mtlerte, 20061,

Lo contrst with component rense, SO s more than only reusing, softerace components A ol
S04 amplemencgtion 1 another way of Tookoae gt the alienmuert of TT wath the Gusncas moan
orngnion. Ino the wvision of SOA) ooy softwans roose 15 not oongh B agle Dbosmess

PLBCeRSC S

Lhe mam corponents of a4 S0A arclurecmirz, the services, can be locared o all pars of the
errengnion. This creneanon-wade fovas compezred o deparmnental focus difforentane S04
froern the eerlier arclutectizes Tlee Clivoe Server angd Oect-Onentoed . Procramoinge (vzl-aan,
20065, Ly secnwces provided D cther ongaizanomal unies redoces overall development and

1'|'|ﬂ'i1'|LE'1'I;'I.1'IL:-3 CIAlLs.

Another benehe o7 304 15 the oppo-tunmy feromcremental devclopmens, coplosment,
nramcrenge angd exrension of business aoaphcabions Sartner, 200350 20A can be amplemenmed
patdlel my exsmu, achitermires and systems, nor necessaonly roplacie then, It mabes wse of
extaning systons Dy engupaolatog parts of the sestom thenn gy aervices and provides aooess o
thuse services vid interfaces that are agreec apen and published, Toas redoces the nuncre of
mrerfaces necessary M prowde access 1 sTstems, whiclh feliteres the neunrenance of dhe sysren,
Mlgnmenzncs of new o chargnng feovernmoental’ renabmion: iz also Belmated, o tese Tove to be

unplemented m jusr one or few servicss, nor i every application,

Ortleer bemuetirs inchude the rense of the busimess components -ooother Dusimess processes, olzncy
of applicanin mopology wmd lower costs assembly of new processes, 45 eXSng servmoss San e
vsed ro fonn new seevices, Theeeksee, also suwll cnomissations are able toarofic fronn serees, Dy
usity JUst the services they need, so they do not luve 1o buy 4 complere enrerprise svater(lertke
e Lo, 20003,

Hevwever, 5OA 1 no alver buller and does have s Lonttanens Aanonyg, others, sooe false
cupectations of 300A gre (Gartner, 2003; Ty of gl 20070

o NIA A gmnd saiiwwrr preiweriin —  Althougl o faciimotes o hitle, FOA does oot

autormatically support auooeaned o simgele sofowans engineening,

o UM pomwider free dmpepeatton avdi o datipnenafifi — Towegration and interope-abilite ane

frciirted, ber stll Lasee 1o L doone,

o A rmavr i Trdbwedop md’ Vlewdee dedescime — Although e techoical

nplomentation of the services - decouplod of Tw performed actien, f stll st b

20,111
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wnplemenred cn sofmerrs and hadwars glactoms, and e inwegranon rechnology alse
hus 190 be delvezed by o vendior,

o A pworiiins com sl for G seoceer srganisetion — M4 can be implemented m
oy wavs, and conststs of noaltuple entoes wlhich are ropolaoically lmked rogerher A
lot of dectsions luve too bemade, whecl mey wesulr moany owmber of ditterenor

Atclurecmires, Just adeprmg SO 1 thus nor encouglh.

i Ewae geiems odih S el — Although 3004 nakes 17 aossible o use
legacy systerns, rhese svstems snll have 1o be clunged e supporr the offenng of

acrvices. Wth zpoutally designued Ty svstems, this may be dithicult.

O MU g pemmarsly wbosed Sudumedszy — SOA mmiz al supporung busingss processes/ Tunclioms
b provid-ng TT support e the form of seracees, By adooting SOA, onmnesational
chames Dave fr beomade o suppert e new sy of working, wlach are efoen

undergstimiated.

o (o af iahlardy awipmateds pewider Srerrerpodily — Thoere = ono osucll rhing es oo
srancard which will be vsed for vears 1 come, Foc cach semadand woan slrencanve, aad
oo standard 1sostable Foroveers inthe futoee, as oew fechnelorical developments ane

re:Elechedd e stancbacds.

o N ammiinss gert sl seesder dw fhe orkS oeder — Thiz overstinpiificanion o7 the
development process of 4 SOA-based appacanon dies nor comsider the efrors which
bt b spenc to, toer imstanee, find, conaosc amd wae the seronoes, When seresices an
cernpoged, s iglCe unliloely thas the outpus of aemdce & cae dircctly e ased gz nput
feor service B, bt this outpur has oo be rranstozmed <o meet the precondiniens on che
neant ot se-vice B

o S{LA seerdna san s sed by aevons - Although servicos are designed fer rouse, they often

barve liniation- s Because ot the contest and granulioee,

lmnanves have been taken ro goide he creancn of @ 2O0A architectire such s, for st u
reference moedel TOASTE, 2006, an UMT. profile fo- 304 Tleckel @ @i, 2003wl
urplemnerraton pmdelmes (Lewas er al, 2007 Liothare ec al . 2006 Mehaan, 2000) for srmcrured

imnplerme wanoan.

Lhe discussion chowe sacms thar 504 i based vpem other TU archiresmres, bor as adimonal
promied gchvastages and sheotd be considered as anew way of caing TT for Dusiness processc:.
‘Lhe mam sermices which provide Rncrienabher can be relused m buaness processes This loosely
couplod archimectorg cregtes opportumitics for o gquick reaction weesaeds chanees i the Tusiness
crveironment, oo mstnce, when oo arodoces are ofte-ud o- indew booseos enganeaticns
howe 1o be realized, Hessewer 5004 mplemenmnon should be dore stk care 1o avead

miscuncepticns and in order e g ievs the proeised advantigss.



II.I'I.:'\-iH H(:I'bil:l.: H.': E'iﬁl(:f s T ITII—(TI'TTI :Il‘iIITI ITIl( g I.;i:l1",.' - -'.'lTj': T WAl l:"':l'ih'll"l

| |1'i\,|.:1'.-~i|]- nl el Cheddng 19771
3.1.2 Service
The: ot Servie Cleented Archirecruee: o the dhaossion of SO0A 0 seotone 3101 sl o
the concept of service bis g cenroa] eole o the SO0 grebitecture. A sesice in che congesr ot 5O0A

i detmed T vanous authers, fromowhich teo mnpemont clenwenrs can T cdenved:

) Ve verees S abesd fhe ebrersaii Sedasdern The mtemiz] working of 2 semace 12 not relevant.

The service s comsidencd o Lo g blitek Do, seluch delivers o coemraae fumeticon.

Bl Wiy smifreessess of Sy sewtr kaeo 7 sl The coviewcent of e seeece forher
svalems ovgdntealion consleims e servics as 1L expects certanl behaviour The degree

e whigh zhe service fulfils Hos cepecttion Jpartly deterrmmnes the gualimy of the semace,

A rthe observed servmice belurior should sansFe dhe capeeribons of rhe coviesmonenr, s
wnportnt that the cnviromnent s a correct porcephon of e seovee Theoedore, the
descoprim of the service saculd be sreced and meineaned caremilly ad complerely, Lhe

detinion of the concept of service in ohis roscarch e e wiovrnadd Sedesiger of 2 mcfasios (A

Y s b e P LTy T ol ST S s

3.1.3 SOA governance
Az the discussenn of 804 b0 secnon 301 L showed, s auccesstul noplonentation of 30A regquings
more than jusr ocreare servwces, Lo ensure thar 5000 15 done wm accordmes wirh agreed
architecmoral prnciples, best practices and regolanons, processes are mo be pur in place Manes,
20020 These provesses are o combimation of nechmoloee, procoedures, proce sses, imformation and
mools and are detmed as SO0 goremance, Ty SO0 govemance 15 1dennbed m be a kev facror
for sucecss of 20A Towis cra, 2007, Taerhaor of al, 2006; Wabapzn, 20060

SO wevernunee thuy inchade: g wide mnge of aspocts olut have o be oomsidered, omd wanous
guestions that can e gnswecrd Toocase SOA morermunee, oscreice rnstor 6 used wo centrale

the sermce stecihoanons and governacs policies,

3.1.4 Information Intermediary
Ag shostly mennoned 1o the metmattiom ssenen L1 we mge an Lafonmanon Intenmedory
sorspective foe g service senstor desen. While this Cwotce s fuctler motvared nn sechion 3.2, wo

explam the concepr of Infonranon Intennediag w thes secnion.

A ourrioular oppe of mfnration svstem i8oan Informaden Inrermedicry, which mansfors
[formation Goods from o coedzor wooo user (Wnhosen, 20081, Such u svstem generlly [as
mwdtiple: users and contnbotors who cechgnge Tofonemon Coocs via the Inteaonedeey, To
facahrare rhe marchiog oF The usee’s request and the crearet’s ofter, an lnfennedacy muabes wie of
various  processes ol mols Among others,  these imchode changing the Taoel of

Concepmizleation and Tovel of Reprusentanon o offes the e swrabile Tnfornehon Cleods.

An Ifonnwton Dtermediary 1 otben cdled an Informanon Secerce, bor twe reem Tuformarion
Tnmermediaey 1 elisen here Bocaose Information Seevice maght e confusing, as i tlas conest, o

BEIVICE speaibontiod 1 sroted 1 the Infoomanon lnrenre iy

1M
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Diomuam entcges faalitare rae ase of the Inreomediary (Wijnhoren o @, 2003, Zamme nmemin 2
by 20070 Informanen Intermedianes can be designed in vanous wewes; cach conrest and
earmnEATon provides it carn specttic dessm recameme s, To suppent che process of designing
lorermedines o design process theory can be uvsed Bphoven, 2008, Winhoven &
Forrenhirn e, 20087,

A sehierwne model of e Infoomation Inteonedmry tomiven i 3740 0 which an Toformgnion
Good deserbed ina vacabulasyfon alogy, 12 translecred v the Informanon Tnreomediary o
user Chiolomes rre wied o semanncally mucch the oser's request wath rhe Infamanon Good of
d cregtor. Management and cainwenance aconeitics and needy nfluence the stored Totormanion

Cronnel.

M anaga e nt—

hatching procass

reatar Cnto ke

Uzer Ortokogy

Infemrreticn
goed

Inforrnalion
good

——croabors

Inforrnalion
goods

—NMa ntanancs—-

Figure b Schemaiic represcmanion of an Invermediary

An Intenmaron Inteonnedeoy can alse be eonsdencd as o tvpe of Tokormanion and Fooededee
Slavamonent systorn. A Knowledee Barguorent Svsterm JRALR falibires ab least fow of duw
fellirminyg, asnecrs of the defmiren of boowlecoe Mangemenr e seasdon, spesonfadion, Qs
T, 20N,

Pohulrze & Lotdner, 20020 The conneenest borween s defmpon and  an Informacion

S

L ' eyt E e 0 Lt L. I e R 3 L
B Rl T Ly LT T Ll T F At s ¢ Ty T N R 3 T RN Pty R ST N

-
LR

lrermmediary as sorghtfermard: Information Inennediay use several ofF these processes o

cleliver thoes Tukercwren Clood froan creator s

3.2 Service registers Implementations
This srerieer disouwsses the owrrens sesearch of service regsters and presents the vicapoms of this
resedrch Although 4 grear share of avalable liretarore 5 fomused o semanne discovesy of
services for The “semanoe web’, we -gno-e this sew as 10 cumide dhe scope of the research 1o

e g semaic roster capaldle of seouantic disovery

Mol
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Lostng o service tegister makes it easter o have knowledpe abour whar seraces exasr, where ther
anc o erngnted angd wath whzt wgscemenes thoey o vaed, Fepoeaally for laome 3004 archimectoms,

A sUrvice rosster s necessary T keep track of the aenlable aecenoes,

A serece rogimer s doefined oo Beomione than o sofoere svsmon wlone, wed also weceds
orgarnzanicial smucmres and means see secron 11 However, 1 sofmsdre sysremm 18 a1 apoenann
=t o the servie rowstors This section discusses vanous ways oo mplement TT suppore for g
service reistur The actual service negiamer implemeniation depends 2n the ambiton leve andfor

number af services of the orpanizanioe il whch the service regisrer s 1) MO0

Lo ars sunplest inplemeneinon, the repisrer 15 5 Har dambase (for ecample an excel sheert ora set
of docanrents which contaim specticanon s of services. Scarchinge and mantaeing such g serso
rosnste - 1 difficult, osvever can Leoenoughe fer sl onganieanion: or onanceEnens with qust g
few servces, Loas nor possible For minrime wsers o retrieve infomgton of the serice: 1o checl:
where the service 1s Leasted, The locamon theechene has oo Beoaoplomented Doed-coded imodowe
application which wall ek the senvice, which meaoane s ypdates and Tocaoion changes. Tind-

uzers col rend the speaficanon. although o can be difficulr e B 4 service specicari:a

Crpamzanons which wair r be more flecble m the use of sermoes (00 hove more ambirion
and/ o servecns) can wase o regsier seslem which sicres prnwan’y rochnical specifivation of the
servives and provices @ shell sads functions o approgch the date The applicaten deseloper can
query the service register for the desred szrvice, and use the rechmeal mrormanen o let oe
prowram ind oo the service. The service Tecation which s stored s used, nealing the program
mete Hexable than rae ficsr sunple unplemencancn, s 18 the most basie dmamie form of
iachings Tty or al, 200000 TToveever, gy the szoncd ntennanen 3 prmanly mcant for nntim
wiclasien, 17 s datheuls for w bowwan vser e coreneve imformarnion ahowt e sereee auelas sorae

hitecvele wformanion (Mirrher discussed m Secron 340,

An wmoementaon which 15 capable oo store addinnmal mformanion about the  sermice
specthication Jean toosoapoert the service ool Secnon 346, cosumee-focused ko mamen
Cacction X310 1 another way of service mooster noea amertation. Addmengl we the nontim
querviyy support, e service roglster sestem offers homan users more poss:bihnes e search

Servive represcnttions andd wse the artonnegtioo e vanous s s

A turther extended mplernentanion adds acher machine-merpretable meta-dae o the sersic
spoecthication, and s alils toorenson with and about the service spectications. The diacovery of
services oo be auromared goviig advantges scch gy dynanically bindmg of applicanon and
service Thepending on for wanmee the goal of T desired servue, 0w servoe memster remumns o
lisr of seraces which mar be vsed 1o tench rhar goal, Ie 13 also possible rhar the service repisrer
returng o set of survices comnplerwnting cach otier, and are able o achiews the goal Thas
automanc processing wothe goal of the seewnne acl, moshich applicanoe s and seraces anc alle
wy teasodl with knowledge and negonate abou rhe usyge TTowever, 1t s o musconceprosa that che
fding of services s, o can e, fully aotemened wach st technologies Taaas oral, 20070
Trevens studics showe thur the vanous wavs of dizcesons Thewaond-Dased, descrpron Tose and
mle besed looics lick possabilnes or can 0o be mmplementsd wath the exisnag, roolng Caboal #
ad, 2004 % njkorme, 20080

AT
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Lable 2 suntmanzes the wars of unplementng e service register spaten L0 15 0ot meanr oo e
complene, howaever toomd-cate vancus eavs of smplemonning o service regster. The coumn

Lactal af mdicgres for whoern the implomenmition van boe wsed isee Secnen L1

Table 2 Different ways of service register implementavions

1 Lo Storape of 2arvice | Storage of Mo possibility to | Mo litt =
informatizn n Fat | information for fuickly sear
flas o~ simple future referencz | the informaticn
tla-abase
2 Mediurm Possibility of Consistent way gz of Yas litd=
quaryig he of storng. vazabu ary is
rar ster, primarily | Possible b iMporEa Tt £ b
fzr technical zzarch the abla to And
infarmaticn infarmaticn. SEvices again.
3 Medium Foesiaility of Consiztent way gz of s “es
fjuaryiig B of stnring wotahulary and
rar ster [at arvice wirking with
rJntira and goecificaton, sta~dards iz
tlesign tire) and Freasible tn store | imporkait b2 ke
SJApport far meta- | meta- able to And
informatian Far infarmation. SEvices again.
lifecyle ard Enhancad Requires more
ragiskaticn possibility oo data
pUrpases. saarch te maintenarce.
infarmaticn.
4 High Possi aility of Deseription of Advanced =t “es
adding rich =ervices in ather | adding of
ZErmankic WAy More SER C25,
information. Fexible clifficult to
descriptaon, mairtain.
possible b
=aarch for
FErvice basad
on capability.

Tesduy™s solumions for service rowstors (e Dascd apen TTITT and c¥OTY arovide lixle oo
funericnabey than basie quervmg of rechoeal mboomeron acd ewner mfommanen, Compored o
the seven spes tcation levely of Tureaslo coal (Turowska eoal, 2002, aome levels are missangs or
not exphedy unplemented, ep the markerng and goal levols Tlos s che owson wiy
ermmizamions seclk for alemaoee mcthods tosene senvoe specificanens which they tingl, for
evatrmple, g s b Woord-base o templates e sereioe spoeafcation.

The TTT-lused seavice rester supports koevseerd-Tused sencch tlar marely e kevanon] vl
wirds m the service descrprion, Lhis has the deewback thar syoonvms acd plozals o considered
g ohitferent cros Wild” cleeeacters soch s ®® or 77 @ve miore reaoles Tt reguine mcere Tnonvan

worvention Thercfore, tmnves are tken to cvment the posslalines of the service ogisters w

A1T0
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suppott both rhe storage of addinond nformanon for exaonle goal md mackenmyg momuanioeg
andd mag-ncain the pogalibty oF aucemated search and vsage of sereice (rrader e ad, 2007, Tlus s
nvary dene by addding antology suppors (Colusuonng ef al, 20068; Tues coal | 2006; Stocee ot al.,
20075, Lhe wse of imrologes 2 omven o be more effecnve m carg marclong solurons, and we

will oy this in the desien, as d-soussed i Somons 397 und 392

Woor rugesoniia: thye nopo-tane of the end-users teowse the serace regesten, and wall sheeeforg fooas
wn tw third noplementation which provides support for thess vsers Tlowever, ws we wall
Approach the service register a5 an Infermanon nrernediag, we also pay arennion o the other
actor vicws that gre proviously nehicated 9 Secton 314 T the remamder of thes chapter, the
nram gemer view groups of the Toformancn Totennediamy Gee Teore 50 g dosouzsed for ed-at

pugposes they e the service meglsmer,

3.3 Consumers view
Lhe comsumers are the end-users of rhe sermcs regisrer, lhese may be humans wm oan
ermnanion, or an apphcation wloch e represorted Ly g osofteeare woent Thoese wsers Tave
dittesert desmuads for natermmarion, el therefors soe nbe o disouerion beoweeen them Tise, the
resister can be used ar design mne, where mostly mera-mifonnanon Sz abour the goals,
application et i regquessesl. Wo stioed et thae dus oo cod-aser e the meaen focus of

ovr design approsch, Secondly, users ar amnme hove o demand -or rechmeal daca.

Tre oeder t dusizn wosersee roesmee that stores soel trinsters seevics specificanions, we shoull first
dizeuse wlat mtozmanin 12 stered w2 sermce speahoation, Bobore sronng the services m te
service nerswr, the seevicey Frat have to b wonobied 2ed specficds There are ooltiple waes
tdennry servces such as, [ examo.e, based upon smbielwolderf eoirne nicarion permens (Gourts
e Croclluoed, 2004 Tdose e of, 2007 TToweever, the sdentifizmion method s senerdly fosus neene
upnn the mgtching of the bosiness funcoens i twe Busingss domwn sach TT componenes o th
L1 landscape (A s @, 20060 Lew & Avsanjani, 20002 Shishloosr 22, 20065, TThis indicares the

v ro deserl tlee seeeoes s Borh Favanes s aodd TT L]

TTulsliees coal dTubbes @ @, 2007 debine W nehods for the idennbeanon of services, mnging
tromn Dusinges: enented m techaical onented approadhes, Alosr Lkely, differeor mediods can e
used when wdennbrmg, the services, dependuy im the contexe Althoogh the vanery of exsrmg
nethogls oy ke o drfioult w0 s, ot s cmpoment to fellow s stowmred mwetlued for
tdennbrig services Orherwse, the seazch Zor services may resulr by services winch are non-
feastble, noc wsernl or sath the wrong design granulanty. Dinding the mght design gromalanes of
the servives s o7 hegh amportanoe. Al grunolanioy results 1o services wliach can ouly Te vsed i
specific smarons, whereas 1 lngh oranulacry resules m oo sugplus ofF services wluch have o be

A hited.

Actor idunmitying the services, the services bave to be specified. Yarous aothoes have defned
service aspoets which should Leospecthied, for caample 3Chamel @ wf, 20060 Tursask of ul,

2002, The seven specificanios levels of Turowski [lurowsa er al | 20020 describe bodh rechmeal

RERRRY|
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‘ Marketing level ‘
\

‘ Task level ‘
|

‘ Qi a ity level ‘

‘ Inte @ction level ‘

‘ Behaviour lewvel ‘

‘ Intedace level ‘

Service
Tarmminclegy level

IMigure 6 Levels of service specification, adapted from {Turowsld ot al., 2002)

The wernngdow level s centified as o separate Tovel we the moded of Tureswski oo al, esweever o
describes concepts atd elemnenrs which are vsed moall Lovers, s 17 does oo ezplicrly cdds
specttication teengticn of the sereice, 0y douleful o meluce it as o separte speatication
laver, Hemrever, 1t 15 surely unpeortzoir fo descobe the conceprs and other feoms 2 srmcnired
veaw o aved confusion. Theretoene, the tomnmimology vl s imchoccd as ae immegrmanng Taver, we

shosss it g favilictimye the oher Tavers 2ed s not a speaficanon laver itself.

These levels represent che informtion: necds Sf the desien cnd-user and —ect the moerbac level-
frown the mnome vser. We refer oo the combaned lewels as the “core mro-manor” i acher
SECTIMS.

Lhweugacar s chaprer differenr infoomanin repes which ace ro be srozed in che sermce repisrer
anc clentificd. Tare 7oty the adentificgnion wach da: information eepe recoeneed i tlos

sechon, rhe cose ufommaron.

/

Oesign tirne infermeticn

Ruatitree infermation

Figure 7 Represeniauon of core inflormation

The come mfo-manoe, here consisting of the socorfication imformanon, s represenoed s o
circle thar s divided into desey mme mformeation and runnme inforration. The ranmone s the
Larest Towel of rthe Throwsks cnodell the mrerBee lewel This level desonbes the Tecanon and
iterface of the servce thar s reproeseroed and s priognly meant fer aumomars nclesen by
sooftmre agents, lhe other levels descobe the vse of the serace, and alrbough paces of “hese
descriprions can be mode rendeble for machines, the cwin pupose of the nfontwnen & m
srovide the Tnonwn gser mformuation. Ao cxene’ary usaey scenars s o dusigner that uses T
specificanon to detenmime £ 10 sirs his needs,

WTH
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3.4 Creators view
The vregtor can Do oan organesabion, ongmzational oo, o any other cnticy preoeidieg an
Totormation Cocd, with the purpess of crabling tw use of s serace By others, Ty aolilishing
the service spectiicamon wthe service teesren Crearors have “he responsibaary of numranng the

service aognrding te the service Tifeeechz

Too umalesny aath cthor TT olements, services Tave g Tifeeecle wheal they felloge. YWathoeut paving
attenoon e the service Dfecvcle, seraices may Tose thor porpose caly o0 do ner Bt o
anclureerure, A serviee easter helps ro cnzooee service lifecrele policies and provides an overmew
of the stutus of Tw semaces, A service spectfication s roostencgd om0 che regscer froan oo fiest
phase of the hfecrele ind records Al mEormanen, Ie s amportane o begn the srocage of life orcle
wfonmatien frome this point onvwaeds oo ooy wath what purpoese the senvice s cncared. The
stukelueltlers which are imvalved in e seecice Tifececle use the service rogster to retricve

mzormaton, weh reades i dhttorenr i foenanon needs.

Combimmg the descrprons of 4 service Afectcle in Zibshar, 2007, Larsen & Wilber, 2005; Zwaan
e Stocnbabkbices, 200070, the Lfvovele g b divided o the ploases us shewn i Thagee 8 Tach
phuse consists of varous aoevities. Toporform thess activimes, he acress oeed wbomeaton from
varher activines Tor exunple, e resting acety needs informanon abont the service design

wluch s sroeed Defore

Clianges in Jusimess negds o techical developmenms moys cause o request o change the seevice.
Thrng its Tfcewvele, she service cncouanters soveral change reguests, swlach ooy improsee s valog
when unplemeared The service 13 then evdudred whethor it walue s Lugh cooagl to mvest m

clanging 1.

ks o
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Figure 8 Bervice lileeycle
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‘Lhe serace teg:ster ol suppodt 1 service’s lifecyele by providing, informaaen abour the sems of
the zorvice e the Heowele, cliange regquests or histone dara To o doosao, additional wador nasen
aliout o servige shoald Leostorcd i the service register, T suppet the info-ranoe needel for
service  HMlecrole manggemsnr, anoer mionraion e 5oatreduced. the Ssupporrve
wfunmatie . Juppemive inforoaticn of o service soonforetioo dircctl Tinked o o qpoctic

servives hovever 1t docs not contam spucificanen informsemoen,

Dhas oy lime irfoma. 0

Rurimea ireaTr ahe

-
B ippat ve iefeematis

Figure 9 Represcniaiion of (service lifecyele) supporlive imlorma tion

3.5 Management view
The rmsgvaguanert i imvalved o the positionisg of the sereice regster wathin the snganesanon ol
15 sty concerned with reaoms. The manggement can alse have o financel spenao= mole, e

when die nggansanon medies vse of v dntenral costing syste,

Services otfer nenonahey thar can be vsed by che ozpanisinon, This s compacdble wch che
vsdge ot sofvasre inoan oneewsmion, wlich alse provides funcooeabines o users Tocanalosy wich
the gpplicanen wovernznoe moan applaation pocfoliog servoes may e governed meoa sereicg
pottfiodn for oo macager o be able mo measvre and steer. Tus Enowledge of wloch szrmces are
avuilable andfor desired 1 an argan-cation oves the alality fo muninuze the costs assoctatod with
dizfieie maes such as rodundanr seemees, sermces wluch are nocvsed enc Lo Ligore W0, based vpon
sGITFaLe temsmanons CAwnan & Steenbaldrers, 2007, differences are shoesed thar mey coour, Foe
ey, the g Deteacen adorst-amed services and used senvices represents an adimieastration
diffe-ence. |IF there are more services used than admimsoeared, che cosrs of mauntumng che
services ane hacher than cspocted, Goal of regnazing the services e porchelio s o o the

ditteseress, and disrewrh e coses,

Tdexllby, -all services wehich ane bonght e mmace ane created accoercns e stundards Jao thae they can
be mtzgrred esly), published Swaldble for usel and used o mmsed sernices) with oo
redundant funcocins o oxt-a costs of manzaning o toocmonality twiced, wOule having th
oprinzl centracts (for cxample discounts of coscs-pec-bvocihond, To Le alle fo steer the TT 10
roaelingr dus opronal simetion, the sesviee regstor creares w0 ocenteal plce where thes cbonmasion
foontraets, smms, sorvise corsumers, stndieds ot o stensd Along wath orcnsationad policies,

tus 15 essznnnl ro perform ar b level an the serrce portfoho and mmnmze coses,

AT
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ok, difference Use difference
Pl iehed eories | m— —_
“Hstalla‘ﬂ-:ﬂ
dlilferen e
Deniation
\ 4 Progurecrail \ 4 Airigralion A 4 o
dilferen e differean s sleielers
Hervines bought =P LArnIErat sl FAfACAE (— e Uged 2arvicas € > Uged sisrdarda
A L esnaa .
diffarznce Fuieianal
differaica
\ 4
r— P Saruize Gnlracs Sarvies wrelisng
Regishaian differanca
CHsemUnt ¢ Farancs FLACKENA] tharlsn

Tigure 10 Service registrations, adapted from (Zwaan & Sicenbakkers, 2007)
Lotrfolin menmmarien o2 the sermce speabcanod 15 considered o be oart of rhe suppotrve
uZoeprion ws I s divectly luked w0 o corm servacs specitication. Tt seppores the onmnization
1 rrrgking dlecisions, Ly contaimimg mtennansn augclh s

o  WWirly wehut heercaes the seerviens: e nsed

o Wl ure the comsuniers v uny service

o Wl 1 thu owner oof the servier

o T the surviow crouzod fulloswsnyg star-ddards set Ly the orsanianen,

Trplementatien of this informanon wosclqgect to che chosen servse regster mplementation: and
the goals of duwe service rogerer, Turthiemeese, managemenr sheuld decide swhether they wmanc o
e the parttelio managenent mtl-cd.

T additice, the mmangement s moerested o infommanon about the use of oo serace register
s f, capectally when the vsers of che service rostes seston pay ter the possililimes of T
seLviCe odsher

Lhis pe of mbeananioe, nor dicecrly linked o o cerren szrvice speaticanon, 1 called
Coorcmznon Totormanon” and contumes sdcrmanon abour the number of vsers, welmed costs

L4l

3, 111
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Coorzinetion Infanreation

Ligsign time Infermaton

Funime inkorralicn

-
Hupparise intzrmalion

Figure 11 represenuation of coordinadon information

3.6 Maintenance view

The: mennteoaes view can ber adrvdes e meentewance of the rester s oan Information Sestem,
and the mzmmenanee of the (gqualioe oft service soecbcations dheat ane stercd o chie goster,. The
fisr gron 18 concemed warh processes for RAmenomal, applicanon and esploimnon mandgenent
of the service resster sofoeare sestome The onzaneation whorom w servioe monster 16
unplermenrsd maphr have ezismng, soucmizes ro perfonn thess mantenance tsls 9 4 socnured
negnner. The service neostor can faclicats their work by prosdma relermanc log fles ord other
ifonmatien oot the sy, depeahine on the regquiraments see by che oncae saatice,

This mtermation s necded for Ow exploimnen of the serace remster This Cexpluitazon
w5 nor dhrecrdy telared tooa certun service specificarod, and 18 rlws gor parr of e

core infurmation o suppoive Sy

Caainaliar i raalion

Lyagigr 1me Innarnel s

Hinhms: inkanarhen

-
Sapparliva infamakion

Expiarallon Inomislion

Figure 12 Represemalion of exploitation infommarion

‘Lhe second gronp of users 15 concermed wich the qualier of the serace spectheanon, e hisw well
the rial service o ropresentzd by the serace specibicanon. The quoality of the serace speafrzation
o mprmint o ceaee thar the consmnes bas the nglt expemition of the semvioe, seoif can o
meluded i s process, Lhess users consentrre thew e Mo ro maprove the core mformarnon and

supportive infornanien of the consamer unc cregter vice s,
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Aowar o nmprove the marching, of sermce tequests wirh service specioanions 18 ro srore rae
query and results of che requests moa lewwledge Dase Using the resules of the previous scarch
acticn, wwe sl actiony can e ormproseec T Tearmimgs treon caelice -vsults, By zesessing the way
hems users are sedrching, foc infomanon. the sernce speciiicanodl TEdarelldnce <l tnprove the

service spocication o Do feund.

Ay srdted before, the termuneloos level of o service specficabonr descrbes terms of the sermice
spoctticatien @ osed e other begers (see Seamon L3 Wlhen combinsd, dusse revms o be nsed o
credrs a domam oarology, Ly cnrology can be vsed for seacching, oc detennmiag, the celevance
of o scarch quere. The cregtion and mgimoengnce of such octology cannor be done eotirely

automatically, But requires vaer imvelvoment.

The neanteng e of the service speafutions 15 ey faoser for g saccesstul semace rogster
Arremprs fo credate o public sernce regisrer aave proven that seme control over the content bas
o D opar i place. T not, consamiers cannet rely on the senvice speafiation gl ane distrusting

Ty Lt ToIL e,

3.7 Goal of the service register
The: discissiow of the rean actecs 14 comlsned i the weal of the servoe registers The primegry
responabiliny of the servics replster 15 70 srore service specihcanons which can be accessed for
dlestrn purposes and runmime nclusion in busmess procesacs, Addioeag e, the zenmoe nonster
vrainri: infoomation alenr seovices that cac be wseful fer other purpeses o csamiple semag

litecyele wandgemenr;, which musr be rernevable,

Lhe gral of te sernce register can be crnded w1 mee comegones of processes, Thest are some
csaunmial procosaes, which Cofine tw Duste o of the service rogistes e ostore and d-aclose
service spucifognions toowsers Olies processes ane opriongl ooonchade i the gl of the serso
roser, Those processes sunport systens or toels wath provuding esoma mfonmenon, We brely

clsouss these processes

Essential processes
o Dadiicie M wiomge ol dervie gesifcaiony — e sermice regsrer stores rhe service
speciiicanons and ke sure rhac the services are descobed unifornly,
o Punriiale fiv sromaying of serdie pedfoedes — The sermice rentster prowides the possibihiry

o adjustd updale the specificaniens ol seroes.

-,

o Tludinaie i dicinder of vervix an fary — Lhie sermce tepister cesponds too service

specificancn requests by differenr tpes of users, Techmea avcess data for amome
users and meta-nformatoe for desgner pu-poses.

vt mrasdgesesi — Tle screloe pegtstor funenons es a0 central place

o  Limrkicle vorreoe K5

where mitonmeron cloor the libeevele of a service 16 stoned.

o Bmidafe by furiivde smasgeesserd — Tho numagomort of serdces oo porttidio s

soaporter by generting reports and service spoecifications storg:.

ST
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o  Finrfiady smalndemarrs teweesaes — Ioinde mamtenance users wnth che information wheehoas

needed for spsrem manrenance,

o iy aoprey fo nersice rapiize N S avor seden — The servics tegister miles some thar it

A

1# only accessed by aurthorized actor ooles,

Optional processes
Crationul processes wee wscful processes that add estra funcaonality to “he servce register. These

provesses ane nehuded inoour approach,

° Gird e XA b seriee MT T deforssidor —Tat of the sereice specificanon -2 314
wiformtion, whicll can be serneved for evaloarion purposes.
o Nuhtior! M sere of Seforsaaios s e seeve o s — Soenmg informetior alaect T

servics consueners 1w osetul for analvas pumainscs, amd eonshles the areatens to cootact
e centsimers 1 cise of chamess,

O Ny e Sreinii fmeciis B S defssaion afeee meir w' g sersie — The costs of wamr
service dre smored with rhe sermce speciheanon ro be able v caloulae vsage cosrs and
ey this e et T e rUess.

o ihtor? emasigessesi rgpects — Sanugonent reports use logwed dan waour changes,

L s Ce e crame Lo,

Excluded processes
‘Lhese provcesses are idennbied o be vseful however chey have 4 grear amacr on the Cesign of the

sereee renster and e net ingluded.

v

O ity e veehday war effer Leviie vopies (8 Peorioshees melheor® o sepasioiions — htoring
suCvice socelfivamlons at 4 sngle centeal place o concrast with the 3004 wew of
chstriluzed sestenes, Thstauted service rogistors ane particular useul in stoatiors wich

thsratbnated wermorks, For wsranes moa cham of srganieaaons,

®  hunfart sersiy siepe repeniidon — Service spocitication raght Leocouplod wath busioess

process engiaeerng rools, enablng stosnes of wlich sermce 15 osed i whach process,

These processes slivw wlir the seovice topster seston bus to support.,

3.8 Actor roles for views
Lot gach o f rhe Boar matn ackor gronps, acrer moles a2 wdenfied which are directdy wrvolved waih
the service repister anc are denicred m Table 3 belin Inas Lkely chat senwe of the comer ples an
o Ly tloe sarne actor wosowmons, for wstanse the combination of snlsceiber and sunmne waer

i be dome by a smple orpanizanonal vmr.,

We keep the grmulanrr of che actr roles o for mansoarency rewsens, For esuople, we
drknomedge that the producer role of g creator can w Fact be splicup mro several roles o7 service
lifeewile menvamsnent. TToweever, we we promanly interesreed e the nemotons wicl the senaoe

fugstr,

AT
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Talzle 3 Accor roles

Mznagemsznt | - Providing financial and authority resourcas | MEnager W anages service portfalio,
- Steers ta senvice parsfol o management measures, resorks
Sparisor Makes !financial) resources
availahlz
Craators - Prowide 8 working service Froducer Creabes services according to
- Preside SLA stardards.

= SUamit the sanv ce specificetion to the

sznvice registar maintenance

= Updatas service version information in the
sarvice regisker

= Notify the consumears of tha senvice whan
charges occur, Wsing cansurmar data in

Subrittar Subm s asser to registar
maintenancs

s=rvice register Mzirtainer Updates services accarding to
= Updatss contact information in the sarvice lifecycle ma~agement, rain-ains
regiskar quiality

Consurmer - Subrcribes to the service, therewith Subsariber Subsecribes ba cervice, receives
cammiting bo the 50L& and costs rokifications
- Queries service regictar for service
specification for each wse Funtime service | Searches register for ochnical
- Meplifies service creakor n case of cansurmer informatic
malfunctio-ing service using creakor data in
s2rdace reqister o ) Crd-_=ar Searches register for sences,
- Llp-datﬁ conkact information in the service EREITIET reqLires info-miation at cifferent
reglster levals

Maintenance | - Ereune 3 camman saionamy of Systerm ges sygtem inforriation to
specification data maintainar pe-forrr maintenance tasks
- Revievs the submitted sevice information, | Coordinator Oreanizes the servica regiser
chack for redurdancy according to afforts and activities
arganizational poicy Eeviewsar Yerif es sarvicas, chec<s quality
= Perjodical v ciecks if services ars up S— : -
- Erd-responsitle for changes in service Libxrarian Publiz s sarvicns, oriaes
sperificaticns E3%0NaMmy, Measures

3.9 Service specification matching
The moze nnpo-wnt Sunction ot an Toformation Tntermediey, and oo vies of e seoviee
reoisfer, o5 the marching of 4 (lunmas) request wch avoldsle content, Lhis secnon explores

appreprice mgrching weehmigues.

3.9.1 Data matching solutions
Lhe main purpose of the serdce tegistes for end-user consumers Is o amswer corcectly
reguests for serace speoticanons. Tooorder e do oo, the recoest for g service spoecficanion bas o
o neatched warh the somed seraice specifcanions. In teons of Informastion Inteoedsies, che
reiuest for an Informacon Geod has o be marched with the stored  InFormanan Goods e
provice the wser with the Dest possible resolz A roedintoe helps the narcheong of ©we Tofoermanen
Ciond warky the request of rhe user i pnpeore user sansfacrion md macching,

The matching of duta heas Doen o rescarch zopic e g long ome. Althoogh fooused on the
mrgpranion of warious dac sources, Wiinhomen e a Ovamhoven et al., 20057 distingnsh diFe-ent
vsotul ways of nutching seluniens. The relevant oeatching soluoons we showe i Table 4
Research shomws har rhe use of amn onrology based mediaror Bwihraes che vser sansfacnon br

LTI TR CoTrict resalts.

HITT
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Table 4 matching solutions, based upon (Wijnhoven eval., 2003)

[atabasa = Leaful for simple reference bece = Loy flewibility in quenying
= Tazhrically «asy to implament
= iCreatas & central place for commar storage of

description
Merliater - Mo reed far tansforming Source systems cata. - Techrically rather cemplex to
- Connecks different doraing. reglize berauze of weriety domain.
- Exeruting gueries may g ve high
loads.
Mediatar wit- = The Jser is not canstraited By a given language, = requlires the credtion and
ontol ooy gnd is able to specify requasts in his own lenguane, rmaintenaree of ohalogies for
= BEach graup of usars may ba sarved by bisir 2wn SOUMCE SYShams,

languaga and worldview. Wew ugers are agsily
conected via the ontology.

The use oof civoleges for smgrching o service regquest wath o service specificanion s el
uncerstood m liemnre, espeaally when Eoused on avzomaed marcmng mothe semenne web
fAlcvizon S Dlemousakas, 20606, Pokeaey & of, 30040 Stooder of al, 20007, wlhone 1o cnn e used e

g adddicomal infornmatiee to the e speaficanens or spectty diferent dor i cntalemes.

Tr the followsing scenen, the ontolowy metehing 15 ot e clarormted upon.

3.9.2 Ontologies
An onreowy 1y oan expliot desenpoon of concepts, 1t propomies and restrimions fe ot
inachime-mregprerablel vocdmiaoy Osor & AoGuumess, 2000 Lo deal swirh differens vsers and
the appliciticn duta wself, muolople Sheltyd differeon acteoanen comams are to e Lo
mogether, a5 ditferent users of the remarer have differenc informaricon dinman subsers, Dongug
dittecnt vocabulane: together s hodh ditficulc and necesserey, T coeate 1 comunen information
nvadel, the different ontologoes have e be mappod toocasl oder toocale o possible o macls o

request wirh srored mfermanon

Mapping of dafferenr omredooies can resulr o conflicrs .t natwg, nd srouctoral level Moo
conflicts arse tron dhifterent aceple o gpphications) usng the saew tonn e mcan diffenene
things or, reversely, from people aeng hitterent wens o omcan the same thinse Strucoord
conthcrs anse when conficnng medeling consmmicns are used o cepresent the sare concepr
Ovrpleerte, 20007 TTowever, the sreanion of gqualtove desmam antolosaes wlich desealse semvies

15 difficalt and cowrlr,

Aot s unlikely thae different users Tove the same conceprugloations of o conoept, mediatng
berween ditferent concepriahzarions s umportnt to get the besr cesults of marching wirth skeoced
dlata SR ohoven ceoal, 200350 Wichin the Koowledee Modelling -csearch, antologsies Fave been
deverped ro falimre nowledpe shasing and rense, Ther can be wsed 1o communanse this
leneawledue berween people and svstems (Cabwal eo @, 20045 Wher onmologes are used for

lemerw T ropresertanion, thoey coo L divided inge toeoe catoerories umsic of el 20045

o Sty ontologes, descnioing sutic aspueets of the weorld, Lo, what chings case thar

Artribure s and relanonships,

41,111
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o  Divnutic corolopy, descobung the changing aspecrts of rhe weadd moreoms of stnes,

SCAFE MLansinss and processes

o Tnoenticival ontexlonecs, dusernling the world of things gaents Telove g want, prowe or
tisprore, and ampue abour

o Sl onmrologies, descobnimyg soctdl oserrmge;  agents. posttions, roles, authosty,
perTemenr  oggdnzanond o stocmres  or  slefnng networks  of  alhances and

mterlepengencies.,

In the coarest of servdce rogliamees, oarelogies faetlirare e common undersrandmg, of conceprs
L ddeseriling stane aapects” of the world the seovices), awd therefore meuoly fall wro the fiese
cArepodr, A omore advinced service register would tequice mrennonad onralogies B reason shour
the relevance of g specttivation {ez in the senante welsh,

Literamre idennfies severd rechmeues for represennng knowledge, Lher can be donded mr frve
nvam categrorics: Frest Oheder Taogne, Scrmante: Boonworles, Tramic-lused Towics, Thesonption Towncs
And Rule-Based Logics hoyplernenranions froon these rechnzgques ace checked agamsr requirementrs
of  modelling Tangaees b sec which mmplerwencation ca be osed Tess fer knowd el
rearcsnracion e UV e ko, 20060 This showes thar Role-Tased Taosnes s the most approprizt
recloigue oo epresercnny koowledge, slthouga resulrs of mploneatioos aze oot known 1o
theary,

Alchough s noao-tance s evident, the creation of o comeoen mtoemarion snode] s diffreals. Nor
cnly 13 the mmgpping difficult due oo the sonficts deseabed cadier, bur the creanon of che
onrologes can not be lly aromared, Alrhoogh some test acemprs are mode based opon the

dezseription of e sorvices, desmain cuperts have o be mvolved inodwe cocane: Gabon, 2005,

427111
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4 Information Intermediary design methodology

Lo adivim e rhe comceprs wnvcuced in the orevions chaprer, s cluprer expluns the desian
theery Zhut s vz inochis thesss, seenon 41 ives an wtroducnon ro the theoey, Seenon 4.2
chsouases varous caregenes of Teten woen Tooermnedranes, thar mflaence the cleeace for g dessen
soerie i Secnon 4.3 Sectnion &4 discusses ce snecrs of the Informanon Inrermeduary desipn
1 thir servige register context.

4.1 Design science for Information Intermediaries
T generl, the design of an Tokermation Tomenmoec iy s three maim aspeass (Sennhoven, 206
The first aspoect s the delivery of the meiess mo the user, and all associared functions Je
Acquesihins, sporeganngy. Lhe second 1z the delivery of sw faferes For o beter use and wulue
cuperience of the Tnforonaten Goed, The shird aspoect s the soreann of seeseses o e roenlizoed for
the Informanon lnrermediny o be wiable Ba the conlanl owners.

The third gspuect, the stream of reverue, s oot applicabile for the desiey of o serace rogime when
used wathin a1 company wich oo dorenoon o have o cost etfective mfonmaton svstem, It dae
serere remster st car o oo costs Bas in the cosc, revenue s be caoed 1nosevesy wes,
which will be dealr wirh Liter on Lhe armingemenr of revenues <im lead oo more efficient and
effecre workmg Informanen lnermedizry, and 5 recommended o melude mosonze sy,

‘Lev supporr these aspecrs thromgheoar the design, 2 livesed approach cac be used ro despa the
apoeTs At ditferent Tevels, The tep lver depacts weley the Inceoediry should bo ased, e sccond
laver depicts woar 15 needed o supaorr rae loresmediay, and the third Inver Cepicts how o crecre
an intrastructure e suppo b Winhoven 55 oheen, 20000 divides these Lvers waro:

o Desiyr: problemn and agenda

o  Damicss voquiramanls

o  Piooss gouiroaneois

[ ] In F1':|_5 o oIrs
Feallonaime these Tave-s mae resu't g workicg Tnfonmonon brermediary, bue B oo successful and
crwluriog sestern, Luiliding wprotetype acd eaploming evaluating are alss part o7 the dosign lavers.
Tt s wraomunt o notice dhac the Tevers gs mentioned alove wre for oth TT wned Ohaegnecaon
Aspects, Lor eanple, the mivismecnurs lver does noc only compnse the desipn of the L
mrrsemre such ag Catabases and nerworkinz, bur also the structunng o7 crnplovees and mnols
L SUMIC T Thr.
The resalting desan space congists of the three aspocts soppomed Dy the sic Tavers, 1s given an
Ligure 15, Liach design. fir each wpe of Inrenmediay and iy wmsmnces, 15 taghly hkely e be
ditforont frenn others, duc to the conrest the Intreomediars has to be placed in. Therefore, when
dlesening o aerdog rosmer a2 an Toeunngoion Teoeemediary, ths e fo be alstowered roow moete-
design, Lhis gives i cvermew o2 the elemens of the lorermediary ro wluch an nstance should

comply, and deocs nor contain any spec B nalomentamon deol =

430111
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Lhe ewhreen blocks w Ligure 13 fnmed by oche crosangs of the sx rosws Loversy and rthree
volourned columins Zspocts) indicate wloch ancas lave o be Blled Jor ac leasr considered) when

dlestrning ©we Totermediary.

£
2 [
= w =
I £ 5
= =
3 4 g
| Diesign probler and agonda
- - -
| Buiginess reguinsrwmnis
A
| Frocess requirements
- - — — — — 4 — 4 4 - . 4 — — 4
| Infrastructure
L - = — ] = 4 4 - 4 4 — 4
| Piorelype construction
- - — - - — 4 - 4 4 - 4 4 — 4
| Expeluitatior and Evaluadion
- - — - - — 4 - 4 4 - 4 4 — 4

Figure 13 design gpace Tor Tnformation Tnwermediaries, adapied rom (Winhoven, 2008)

There s ne specific erder of consicenng the Dloclks, this s left for o spechis design stede Top-
divwn, bocrome-up and middle-cur c all be vsed, as loag as te blocks are aligned wath each
esther, The doesan layers i Trguare 13 wre wrouped accerding e the shepters inowlich they ane

discussed o the nest purr

4.2 Categories of Information Intermediaries
Ter delreer thoe mght Tofenmunen Good from che provider o the roquestorn, an Totermmgmien
lorermediory bas tsues with marching and gunneinomg the nfoomanen Good  The field of
Totormation Tooermediarcs, Laclaed by the mors generd’ Roowledee Blanaeerent sesmans, Das

dlevelepoed methodolomes tr oyt deal wich these problemes.
There are d-Ferent categornes of Totermaton Tntennsdanes, cach cos roquires o specific feoas
on 4 desgn aspecr of Ligoge 15, Lhe assipnmenr of e service fepister © 4 CUBROLF Ol e
wnporan T when ok desien dectsons, The catceenies are (W gnhoven, 2008]:

o Compurare weh-sites — Comvnmiide sedrofld mrecvages v aw aretienes, 280k o forser on e rondeni

el

Crr ow By soedie!

o Connlr of & e

o Clunren: wrsreptors — _Apsvmay Tujor:

el

o  Comuumnuty bulders — Fledbe ibe civedgpmen of emsassiisr pil meiy daia prweiing, w0

r '
N D R

Feafneer ey

o Dinm wiregrators — Cwendidede dvta of T RO B @ erEmndr chain skl adi a o o

coiriead o seve S

411
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Lhe revemue aspecr 5 nor 4 spectfic oocs aF @ categear, a5 the content and vse features are
cysunmral for creating revenoes The toecas a3 thenefon e chese aspects, and the revenoe s created

acored .

The service reester 130 centead place for seereened desenption ot sereces, and ceold thenefone
be pliced mri the second caregory However, it 15 mors npormot chat e vioons seovce
spoecttizationr s we stoencd eath some soar of comamen dat miogdel, Therefore, o senioe register can
e pluced anthie Fouth catcaeny, wlnle the seoond gy have ol neots weloch can Do of holp, The

consequences e discussed o rhe nectr secnon,

4.3 Design scenario

When demgmng 4 lnformanon Larermedhary, several design scenanes are idenntfed which can
L Zllorwed Theoectically, each of <he cells wn Freoee T3 can e wiken g sterming point, followed
Ly sother odls This eesults o o0 shear amoune of ditferene desien scenarnes, fromoahich
Winhoven (Wiinhoven, 2008, exoacted seven scenanos which are closesr oo extsong destpn
theuties,

These scenarias vasy i layer andser aspect statong point and  provide different ways of
dleve cping an Toformazion Tooermediry. Meost of the seenanes arovide designs inoadach rart of)
the Inrermedy 1 unched noan eady stge v collecr vsage mfoomanon o vnprove the desion,
These scenunes are not pameularly oseful whee doesismming che serace register, and aldwugh an
tertien Dased on espeneces 5 usctal and should L denes, dw Dasie seancekell seenseno o3 cactol
wy follow, Lty expheidy does 007 mean rhanreranve steps ate unpossible oo rake, In contzory, the
subsscauent steps ney result o other msights achich il oeecessary o adjust provieu s stops. Al
4 zenmal mfsrmarien sysrem inthe 300 arclorecture, the service regtsres shonld fincnon well
right fron che begimming, mokineg malos design soenunas less gpproprat:

The watcrkall seenaro follesss the lvers of Tlguee 13 desemrweards:

®  Biewres regrefersends — Whar mnformanon good 15 wansferred widh which use framoes, and
wlhat are rhe percerved walues

®  FPrava ragerressenss — What processes are needed o flfil the usness coquireinents

o lafnwtractery — TTow to support the processes.

it — Create the Iafornancen lorermediary

o lnivudindior — Bring i production and analyse porterngno
This wall wlye L othe desgn scomano which s used nochis research, The other dunenson of the
gnd, rthe desion azpecrs fconrent use feanires and revenue), sre Mrther expluned m the nesr
soctionn. The use of ©w saterfall moded vy wive the porcepoien that the different phases Tove o
o vconnpleted Lefore procecdting. TTowevern, this i explathy not the mimemen, as che feedack
from phuses 1 vsed woounprove the desion

45111
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4.4 Design aspects

441 Content
The vontent ot Toformarion Tooernediaries 10 the Intocmonmon Good e the seovoe
specificanin), supplemented wrh opromal oher debvery of miomzanon  The suppoiove
et These digo] wocds are difficult o mwccl with the wsers damuel, as the shieae
chedees, "Lhe Infonranon brermedian: has rherefore the rask ro reduce e womonnr of possible
Totormgtion Coed vanation: o presoet the user atth mcanmingul mformgmon.

The Informaaon Dorermediary 1 awnee of thoe conoeor it 13 transfernng. This means thar the
Inmermediaey Las the sontes] over thwe seleeton and provision of ©w: contene, By pre-seloating thae
contenr, Jie lntemmediay provides 1service toothe user The mrenmeciany experiences costs such

a3 clutering costsd o provde this service, foerwdoch the wser s usgal s aalling e pay

Generally, e Information Inceonediazy toostors stane conteor welich the vaer coeosormes.
Tlosaeowver, the service spuecificanen e an Tnformation Tntenmecsar s in cssenue o piece of process
mtommeriny used o business processes, A sound consoguence st the sooiee speaficarion
shoeold e of hiah gqualcye aned well-desonbed. As provioossy mentoned, the use of detined wod
gecepred smandands s necded tee highe qualite, and oo proscguisine fee exchangs of pocess

wibonreren Calst & oo, 2003),

‘Lhe Infommanion Intennediay may ranstonn the nfonmneron Good ro meer the request of e
vser Ly deitveringe justowhat the vaer eeds Tocan dee so by alzenng teeo o the dimensions of an
Totormation Coed, the Tevel of Reprosenzanon (TORS and the Tovel of Coneptoalidion T
Br mereasing o decreasing etrher or bod levels, the Informanom Good 13 “quszemmzed’ for g

1R

Surace spuctfications consist of Dot mnome and dessen ome infeemation, sath added
supportve imformation see secton 22230 Not every specificanen dezal 1w useul for gl useres,
and thecefore ke LOR 13 mereased ro present the user wich rhe mtomanon der ae needs. ep,
cnly the interfucy Jescmption s presenzol as o neaole Adcitionadly, the user gy De prescnted

wath mtozmanion: on e rae servce specificanon is used i other smanoms

4.4.2 Use features
Ter nerzuse the waloe expoerenee user sanstacnon for wbormadon caers, ase fearcres G oo
provided by rhe lnfoomazaon Incecmedary, Lse feamices may be ceahsed by deliverng scdimomal
contert interaction apticos such s advanced seanch epticns and estrd about the content. Therr

wformatien ey be the provision of quality perocived by ochers,

By providing vae fanegs, the Tofoneswten Tooe-roedioee ks mselb mene ameemve wo use, Tlos
3 spectfically impement when other service rogsters exast wlhica mar provde the  same
wformatien woacd. TTovecver, this s not oroe m we case wehon o service negster s placed within §a

nemwork ofi cneeweanions, wlncl s the seope of this rescarch, Prowiding ose teanares il

credence charereristics or qualicy mdgements from ocher vsers (which mar be helpfal in deciding

40, 111
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wherher ro wse e lofrmania Worermediong) 10 theresie nor necessary 45 the user has e
ohliganiin e use it

Msiy the provson of expedence charcteasnes o frest” the noformanon geod) will nor be useil

1 SETVICE FEEISTer se17ewn, 2 thus tsomneant to persuade the user of using the Tofermanon Good.

Tloweower wy the oljecove s o desieer o service rogister with o haigh end-user saostacnen, s
tegrures may L added o inomsse che satisfuctior. Taamples are o holp the user wich

formmuianmng his seazch query o provide rhe uses with alternutives.

4.4.3 Revenue

The provvision of an Tnfo-mutien Good 1 costly, Tirse, the Infonmeron Gowd Las o be cocaned
and scoond, be avadable and omnsterred to wsens, Althoueh o digmul muture of an Toformgrion
Croned makes the dsrnburen cheap, cosrs are mede with crearng, mwiaramme and providmg ce
JLCETeTR
As the qualine of the service speaificanons -5 tleombied ws o ber o the nunmensnee of the
servive spucifications neec s cxtrg homsn actentior . Tevene stresmmes Tosee to b creaned =y cover
the costs af creators and the service regisrer crgamzanon, 'L wdennfy whas the revenue srrsams
A, @ 17 st st deternde e wlhat stmotics gl fenn s sl fer g service menistern.
Wormack Neomack, 2002 wlentifics optimgl imsututional forms for Tnforaboen Tnzemeeduanes
wihich funstion g cortaim eovareneent. Bosed wpon frve fresty’, the opomad insttutiona] form
can be deoved, and rovonues srecames can be sdennbed. These hve tess are disoussed nere for the
L ICD rogislor

o T the anteermgrien of primacle prvate cr of prmaaly socisl benefits
‘Lhe mEOrmaion w1l 4 service tegswr 15 mernt t be used by the consumer oaly Hoswever, by
using the wntennen, the consener s oable oo porfnn achicos wshich e Tenchosl for the cnbine
ichoin of mpamizanoms, Le the saoal eonemmenr. Therecfee, the afoomanom wleeh s
rransterred by o somvice regstor s of prmanly sooad beoefit,

2. Is tlwe wibesrmanon transparent o opague?
Lhe disnneno berseer: mansparenr of opagque mipomanon s gmancly the rume span berween
retricving the mformation and kocvang whar weloc ic hay “ur the conymner. The wifermanen
whica 15 rernieved fvoan the service regisrer can almoest mmmediarely be evalusred wmd 15 cecesore
TP 1L S L,
Croague mEormanen would require the promson o2 exm use features o thie consumer fro cepross
thu quelicy of thoe informate.

.00 Te the i toermancn proviced By oany aintenmedianes or fows
Mg there probably s just one serdice regster 10 an oroamzanon. rlug qaesnon i answered with
v’ bore Intoomanion Torermediary would widicene that theee G somue seet of macker ar edich
the comsmer may choose, burin 4 nonmal ongaizanona sermg, dhe chotce o sermce register 15
estalalished via povwe strinunes.

4+ L the mformancen wn denzand by many or few:

420111
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Wherher rhere are many consumers or nor mflences the evel of customizanon of che
Tnformation Goud. The information o the service registes 13 meant o be usefnl For g loc of
consumers. Aldwneh thore oy be tew corsumuers of o specibic Totormgnion Good, ©uas nnghit
grow 11 the fumre and 13 focvsed on 4 dermend by muor,

5. Ly the mfoomanon vseful roooarmg chents or chenes who have liede abilie o pays

As the consaneers are st Tkely pam of a0 organcanion sath finanal researces, they ame lilely

wy be rhle oo pay For e use of the semmce reptsrer.

According to the dassthcanon of Womack MWomack, 2002 che opnmal msamnonal toom oo a
service registor would be “Antitmst regubmon + subsidy e clenty 2 non—praiind gevarnment
crovision”T. A the setoogr of @ seniios Tomsamer 1y neaTreTed B usc inoan Snantion, aentust
resulaticn and governmenr provisia i ok apphicabls, lerrme subady and noapoohs asnaron
This classificanion 12 relevant ifan eneanianon deades to armnge revenoc streans e the semso
repisfer, 1o shows that the crpamzanon should create o vt thar 5 M0 a8 34 0oa-preodr

ArEmTsmL RO,

‘Lhe abore answess of the quesnions are general chotees, leavigg dhe cprion for cdher cutcones o
dhitterent smugnions. Towe resuloimg form, o non-profit ansoooties wich o possilangy foer
subsidizanom, oives 1 goicelnle fr howe o posttion the service replster noan cogaoizanon, Do
revenuy stresing, thes means thae the onganianon peovides subsidy 2o the consieess, winle an
exrennamiona] e s th service resiater 48 4 noen-profit enzanieatian.

Toanminge the service reststor as o non-proft reguines the conse ners 1o pay fer their use of the
service repisrer, Possible parmenrs can be bosed vpon subscoprons or acneal vse of the services
of the servive register This s furher discussed mdwe section alsoor the bosiness beeer, seshon

Az
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5 Service register requirements

‘Lhis chaprer dzhnes requiremenrs for the poocesses which are supporred by rhe sermice repister,
This reseurch focuses on debverng the mghs Todermation Geeoed o the oser, and providing o
actors wath the information whads chey necd. Theretore,  the funcoonal meguimemenr s
specificanior. 15 cvsed on me mreacnon of the actors cnd rhe qualicy regquiremenes for
nramcuney the resisten

W dotine the reguroments at o meta-leve], ces the global reguirements for oo archatectgml
dleswn which s created 0 Chapter &0 The coonpenent for mrersction wirh the crad e 3 tuen
furrher speaiied m Cloprer 754, 4 this component s unportar, dungh ofen mssed

CUTCOT servicn register mplomenitions,

Bused upon the woals of the systen, rogquiterments ane wlenafied sehich arg oo e implemenmod o
reel the woal of the avsteme The case mentioned nosceron 23 seeves as reforence oiae As the

cdse 1w benonal, thee s noinformation abonr the exact techmical enviromnent,

‘Lhis chaprer chsousses requrements ofF the service resismer and discuszes the fusr three Livers of
the dusin -neshoedelony as discussed o Chaprer 4

Suctioon 301 disvusass the desien pechleny and ggenda that s to beosct Totere the design projec s
srattec, Heciom 2.2 ciscuszes the business sequremenrs for the servce st Ie staces wloar
valugs wre oechanged for what remams aoul doefmes informeation regquiscmerts sct oy the s
Secnio 35 detenmines whar 5 needed 10 sopporr the busaness requiremenrs wirh processes,

Suction 24 Lncfly dissusses adadibiewl reeparements et are not covered inprresious sechions.

5.1 Design problem and agenda
Ag the servce reptster 15 part of rhe 300A arclotecmee, roughly soecking the sane smzeholders
an: nvolved  wich thoe serdice mogater Ao the ciese warn all Infomenon Sestomms
inplementazinons, the stkehelders should Bave ogenod posmee ammede towards dwe systom ad
Acknowledge s added walve, Lo commumeare the necessiy with the smbeholders, 4 causal wee
such gy aresented n Thaare T4 can e gaed.

Lo redse rabe

Mizs2d buziness
oty

Inefic ont use of
SRMALES

M inzigh” in
availatle senice

Fedduindant
SRMAGES
implementatinns

M ZRrvies reqishar

Tigy 1
mairicnanc:
costs

E—

Hard-ecded
lezssdion
irfearrniticn

IMlxills
swifneing

Figure 14 Causal problem iree showing why 2 service regiswer i3 used,
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Lhe foor maun stkeholdes groups Credrors, consumers, meeogaoent, wed svstomfwfonmaren
manenance] are o be wdenched mothe amanimanon. The stilenolders have o be ahaned wath
ciach other and the goals ot the service reoster, which can congist of the prmany processes
supplemenred wira auy of suppocnve processes 48 explamed m Secnin 3.7, A causad rree like
Trigure T4 can e used s o ool fx create o posimve amrude towands ohe service rogsoer by T

stukchellers Dy showsng the conscguence s of not mplomenting o serdice resister.
5.2 Business layer requirements

5.2.1 Introduction
The secerd laver of the dezim methedologns ndieames the values chat e ecchange e sat dae
sorvics rerstor The wtewetions widh the service regisrer generare requitetnenrs foo the desipn of
the servige repsters This Secnion first wdenmbics the valoes thar are cschanged and then Tist

funericnal requiremenrs tor the service register,

5.2.2 E3value modelling
The business Taver dupicts the values whicl are cransteosed betecen staleholcers The serao
remiser should be abne o enable wilve exchonges berseen smkeholders o sansfy che

stkeha duers, o ar the service remster 2 uaed independens from chliton reeglatons in the

crnnisanion. A vglue exclimee can be sither of the design aspocts e, i faerere, 00 foeses,

And speates whar stikehelders deliver incerazn for wehat

‘Lhe business lover i abour sded conrenc use feamres and revermes are ezchanged For welhar
roison by wluch smkehelders, TTow thoese cxclangzes aoe roalieed By the stabcholders s lacden ar
thiz point. The eochanezes boebwee s the stalkeholders can Lo modelled asing the o3value method of
Gorcnn and Akkenran: (Gordim & Alkermang, 20015 Lhe resulmig business model shows only

MTLERICT 1% AN o internal processes.

In cddition v the stukeholders who ae dicectly wveleed i cxchange i conment, the s aygtey
ai dunohicd o Secton 43 choesss that the prosence 07 @ spenser s neodued. Oreerall the
crchanges of revermes shoulc resulr m 4 servce regsrer whick coses are covered Lo tesnaf thes 1

e, dae cvalos meedel con also e wsed,

There are severad wavs inowhich the cochaowes cun Do soodelled o mstance, clisess cue be
nradec hesa the subsidy i orenseds, the folowimg value mcslel o Taore 15 showes one of the
possible wars 1o rlus hiph level scenano, the sponsor Swlnch mar be dhe management irselr
subraidrees the zenvoe rosster dircedys Tocg oecne detaled model, the waloe cxchanoes can b
furrher speaibhed, and alse: mrernal value exchonges co be modelled In ancorher posable model,
thu sulesdy s mven te the wsers, mving the seavice rensmer mone ineenonees o perfonm ctfcent,

s UscEs are e Le sarisaed oy ocder tooomoke money.

The cdvalue mode e Tigare 15 hzs four valoe eschange stming points. They follow o valuog
parh, depicted b che chick zed) line, Fiesdy, the crearor may provide @oservice speaticanon o dhe
service regster, which moanlling to pay for the specficanes i reoarns Secondly, the mintime wser
van it 0 value cechage, which s divcedy sphit inoo separaoe valoe paths, The runtinee user

pors 1 speaficanon fee md gers o dparr off service spoeaticarton i renwen The spoasor 1s walling

EY AR
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By puF for (part of the) speabcanon fee, for metnce 1 remrn o feedback The spomsor muar
dlsin offer ats subaide pure'r alonnsne, the specification tees oF the coosemers wre Tien ot

Cwealend.

The end-uzer alzo aavs o speatication foeoand gees severa vadue alsects inreoormne Tiest T
service fegiter offers wanous vse feamres md search assistnce o help the endiuser wah
retricving the desizn specifwgnion. Sceond, the service rosmer deoves o specficanen, T
deliverny of the specificamion iy the core value of the service remsten, and s fasl s to deliver the
specificanon 45 good as posshle, Lo deliver the speciheanon and meer the expectanons oo s
chients, the specificanion should be complere, of Tngh qualioe wod traly repegaet the nel semeice,

As thng high “evel mode” docs not g ude the wmermal value oferngs of the sersos romsmer o
Iy mainwenance fsuppert porsonnell, the nel peshic can not o determined wath this zpecihic

el

SeouiEw
[{WEVEN R

[[ERESETE] TRt

Erenzk g shoare

I g ialive e
S e ugislen

P i IR

Figure 15 high level edvalue model for “Sure 4 177

Fodnacn
CINSL T

sz izl i ue—L.
Sl e s e

————

Lhe exchanges are demeted by accowrs berween the stakeholders and the service reoistes s
stuted oo, the el eechanges fee the mamenance Ssuppard of Lthe service register a1
net slbewens The eochanges reprosent the three main gapects of g0 Tofo-mation Tooereedigry
desgn, conrenr jgg Tsermice speabcdnon’, use fernires ey Tsearch assisrance’, and revenie

e Mspecificanion foe™

RNl
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5.2.3 Actor interaction requirements

The: actor redes thar ane defined o Secniow 328 aad the Cscussion of the actor gmoups depict
mtormarye needs of the users of rhe service regsmes, The survice ogsnor has o fulfil ese
wfonmatien reqguests, and they wre therckere fuactionad reqguirements of the servce nosnster
SO ETTRLLE SVSTETL

Llse cases we g o source of extracting soqairermens of an Tonformatior Svstem. By gasessing
edich 1denered actor ~ole for thetr mfonnanoen necds, vse cases are croated which dosenbe cae
evpoctod Lehaviour of the seracs mowate This reacecle dovs nor doesowess ke wse oses
deprh.

Tmpesmant imformanon sourees for iy gaeesament are exstng aimen sarocs, for csample
procedutes or log hles, and mrernews wirh the acrors, which are -0 be Cone when derermunmg,
the reguerements for oo wal ampementaeon cuse TTepaortl, 2000 TTowever, odus s onoe

Appheable s research

Assessment model

Llse vases van e derved wsing various moetheds The tradmonal, sconaro doven approgsh can e
Apphed rooelor vse casss CA wananon of this approach mkes the responsbihne of an o acroe aad
checks what mterction tako: place m fulfilling the responsibailite.

Ay developed n the discussion F the main actor proupEs in seeton 302, gsors of o service nenster

dlenne different tepes ot infomezne:
o Coonlinuticn infOriution (e manduen ent repores, slalisss)
o Lixpludtanon mformanin ieg, error loog)
®  [Cove mranmarii
o destgn ome mfonmnanion (g purpose CF serice, gouls)
O CLIICHLIC ZLIRIML (030 LITeriace, T i)

O SUPPLTIvE HITILTAMON (F 0 oWIler, Credror, Comsumers, hfecrele mbonTuiron)
Fuzure 16 The corne mfomireon (edicl s cxsenmally rhe serdce spectficanin complemenred wath
esther, supportive imtormation’ 1= the cent-al Totermaoon Good. The other intenugeon tepes ane
pur it plice ro FBwihtare and coocdthnare the provision of the service specificanon & dam model 15

srovided in Bechon 6.2.2,

2011
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Cocrdinatizn Infarrratio

{LD&: 47 brrex inlormatics

\ )

\ /
Runirg infarmahicn

-
Supparbee infa-rmadian

Esxprloitabe Infenr it

Figure 16: Graphical represeniadon of information ypes

Bk conzdmznon and exploicinon nformanon provide iwnfonman:a abour the sernce regsrer as

wosvamern, whereas the oo wmtermamon o the wksommnen geod taelf Actors may have

mfurmatien neds for cheae atongnen oypes. Tlenee, comlaned st toe aomoes wluel anc

1dimnned cachor, flns Ieads ro the Fooresoac u Takle 5.
Table 5 actor interaction assessment

Management | Creators | Consumers Maintenance

End- Runtima Sarvice
USers register
maintenanca
Infarmation type

Caardinaticn

Explaitation

Care Design
timz
infarrnabio-

Funzirne
informakno-

SUpFattive
infarmatio-

Information
Geoed
mainbtenance

The: shaded clesenrs of tlas fravewaorl cudicane an mformanon oeed and e Doty disoussed

bl

Management

Lhe mannger 15 promanly vrerestec 07 how the service register 8 vsed and nor i the service

specthicaticns mself Therefors, the nformaoon need oF the management 13 limired o the

coargdination cype of Fdermation, conssting of vareas management repers. Which csact reperts

411
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Ate getletared wines over the unplemencirnoms, bur maw mclude vsrge reports re derermne e
vsdge and the costs for consamers of the service nester,

Lutrhermere, we con derenmne finericndl reqmremenrs from the disonssion of rthe manag emnentr
vicw i Fection 330 The manggeneent of oservce porcfeho renuines the service megster seaem to

provice several zeporcrs, Alchough nor inrended re be conmplere, the follewang veports are reeded:
o  Which servives wnc aduniistrand
o  Which services are published
o  Which servives L wliar conrracts
o Wl ure the providurs of the: sereues
o How muany users do rhe servaces have
o Whar are the Unenons provided by the servce
o Wl sratdu el e vl forrhe service
Creators
The creator has differeon males and responsibilizes. A prncary responsilaibioe s o provide the
mnrne consumers of rhe service wemster wch o seovice Two meun dspees ace imporant o
provicis the semece Tirst the service muost be upoand ronmine and reachalle, and second ow

service should Lobawve Tike it 12 spoecified i the service rogimer for che sabistaction of the gser.

Ieoam this wewe, thi -hiee eoles wa deseorcied a0 'Uable 3 are disoussed.

The prdsxe mmiplemenrs the serace aceordiag ro the needed mnctonalioes and standards. To de
s, T might need info-ratior from the serace register oo deeromne wirhin st bonuekares
Omuncdards) the serace has o De implemented. Tows producen s further respooslle for tesong of

the servmice ad crerniy o sermice specification for both the desien mme md unmme meomar:,

The safiiifae1s 1 hrst review step before the speaficanon 15 made avulable mothe sermce repisrer
and s the comrmmicaneer clanmel for chzngnes e the semvice resmster. The sulsmoter choecks
whedver che servive spectficane rmeots he semsoe register reguireme s, and evenmially selmit
the speothetion fs the seevice egswer,

The preimana needs access 1o e semmce speciicann w1 rhe sermice cegisrer for biorh design qnd
runoime informgnion. TTe mighe alao use supporove information t retnese nformabo aleoct te
weziber of different mootuce consaners, the smws mw the Ifeevels o lostory, When che

mnizamer decides v change ke serace, he 19 responable for updarmyg, the serace speciheancon,

andd o sulserit the specifwanion viag the s

Woe discnzsed an Seonicn 30 tlar the aervines of the coearor tor e seeviee lifeovee aoe o Lo
supparted Ly the service regismer. The senece Tfeoyele starrs sards the wdentficanon of the seevse
and ends waen the service 15 discontmued. The service reptster supports the hfecyele by sronng,
iformztien about the service amd cream: repoats. Regquiremens ot che scrvice rogister ane shown
Cilthougdy vt recant w2 Leoeshaustres) n che fellowing sequoenue o7 sendce mogister system

detivines e suppsom the e opcle,

5340111
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o {Ireare d ewW Service spe bt

o {Chumnge o stutus of an service apectficabie (aossibls sratuses welode "2 be mevewaed),
Tregqueres A reguiFement speciiicanon’, Cregquires appereval’, Ccomiploted developiment?, Ss

mested” erc)

o (reare lists of service snecthonnons of 4 creart depending on stans

Alter oradil inforiation to oy wrsoe spocificanon

Consumers

Consumuers are vaseutally the eond-usees, dhe asers which actoally cae the informanion gocd oo the
BOLVIGE Pgnster

The sgmpare sorpdse vongzosar 1 ovpacalle an ogrunsaron or orsmezationa] woir which desices o use
the service which s desenbed v ehe service specthcation ain the senace reosten Thes oneonesation
i st Tikely reproseoted by 2 software agent fanoapphcanon which wsall evenegally use che
sorviech who quenes the seevice wogerer for v soccihic serece descoprion Lhetetore, rhe nnnme
SCIVICL COr s mer v prnnanly moersne e an the runtime components of the serece specificetan.
The serece specificanon gy chaowe o the servioe resmsten, This ooy attoct the working of ©w
service, woul henoe the waorkimg of Tw o apphcition which invokes the serae To o provent the
change «f the specificancn from gomg vmonced br the mnnme comsumer (nd herewirk an
untelalle cnd-apphicacion, the mwntime end-user should be noobicd s o Cange ocoars. T
Facilitare this, the service rogsmer mmay choose to srore contact infornaron as g ssdes@er of the
servive. The coeamor cun use this s funmation o contacr the subsenbers.

The aratnior mwimrer 15 brpleelly o Db wser, whws uses the service noglamer o remmeve sorviee
spocttication:. This aser bas other -nfoanarien necds thn the reotone vser, and s Tkely o meed
can woal, purpese or condimon atermanen, A plaeslls osaee sooane s oo bosmess architect
which aceds o comam sorvwe wnd checs whetaer thone existe g oservies which mests has
TEGUITEMGN 5.

Tellonwing the levels of sorvice specficanens mm Zoction 33, the service renstor supports 0w
fellormnye;

o  Tterricve mrarkoting infurmigtionn of o service spoctficalon
o Therniwe tusk information of u service spraficanon

o  Tterriove uuality infunmgticn of @ aendoe spocthicion

o  Tterricve interaction information of o service spocihcanon
e Remieve hehumonr mEnmmaniom of 4 service specificaton
o  Tterricve interface infunmgtion of @ senvive specthicalioo

e Therneve detuumon information of w seovics soccibicinen

o  uarcl wull informmtion Tivers

a1
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o uppurt the suarcly process

Maintenance

Mg diwssed befor, rthe nucrenamee vaers can be splir op oro the meorenmwes of the senviec
regnay vstom mselt and the maintomanee of the stercd mfoarrmation wod, Lo the semag
sperificaron

The mwntarance of the semvice rogster sesteme s s donge zocoerding w0 the avalalse
nrunrenanee structures ICT vprneetion, ovrsovreed mainrenances w the organizanon, ot
thess shocmors: o henon, information aboot e service rester 5 needed 0 monttor the
svarernn Lherefoce, the sesnce register svsrem should keep o log whetem relewane mamrenance
alotan 1 kept. What cuact Cata s kept depends on the toue tenanee structure:.

A the gupsies 15 Lne L7 the coors which dererming che end-user satstaciom and sheald he of
gl epuadine, othor reanetemange e e dasiened o mreglae sune that the senese speotbcaticns ar
well-speaitied,

Tl wersbmeair 1m0 conorul mle wlich crgamizes the maintenanee offorts Tooa diaosaon of the
fumare of SOA, MNars oo al Natis 8 2, 20000 acknessledge the arpoerance of havng, o centrl
ety e admimstrare the eonrencs of e seevce rggster, This ole, comparable with o databioze

admimistraror, coordmares the acmeines aromd o serace pogster sestem

Acmiviiics of the coordinacer can Do comparec o the aeovities arcund o Coontration
Mamgernent DarBase (CHDE, used 1n rhe ASL mamrennce processes o ensure 4 stndard
veav oF storig coenhizurations of apphcitionss Anoaneporceon tsko s teoser o the stanelaed s ol
comveniions woach ate t be vsed when speafrme e seroees, and comouvicare dns warh

Creltors angd consumers

Lo improve rthe resulrs from the end-user quenes, the cocrdinaror mar vse seamch logs o

wnprove the atche i ot the end-oser search roguest.

The sgessr roceives the service specthicatiens aulommsd by the subonrier of the cocaror o
checks -F the speaficanion imeets the regquitements e Ly the ceonhnator, Tothennee, tw
roviewer ey cocck wlwtwer e spectficanoen oo roue oepeesenmtion: of e service meolf, 5o

vser hos the nghr espoctation about the Behaviour of tue sereice,

The Famgrrae 13 reaponsible for the eneries inthe serace regisner and can be consaloed by cod-
vsers ineed of gesistance. A fumher task may be oo peeedically chock the cormectness of senso

specificanims ot when norfed by the system,
‘Lhe sermce repistes sheuld thus suppom
o Srorgge of puidehnes and requurements of speancinons ther cin be ased by crearors
o Tterricve the wudelines wnd rapuremicnts
o  Tosnnng of sesten weriong and search gquueries and possibalioes 2o retniove the o
o Thowow provcur
o Alrer service specificinins

a0
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o Munnfciran

5.2.4 System interactions
Alchough the prinwry goal of the sencec megster 15 oomerser with users which demand
mfonmatien of @ spectic servce spoctticanior, o alss shoold Leoable wo provice supportive
wbonTe o v orther sysrerms, Lhess mrecacnons e oprienal. as her aze nor pace of ce essenmal
par of the service romsoer, TToveevern, @5 a0 sorvice register prebally provides one o mons such

strvives, i sken wire account lcees,

Inmerachons with otlwr systoens ae offeoed by the sersice mgster vin senvices. The contest

digrmn m Loz 17 {on e gehe sded shows (some of rhed sysrems with which rhe service

rosiate - mrernets. W uch systeng ane toe Lo connected depends onc e speotic aoplementacion. Tee
sty i L e the 300A architcotural choughits, the connecnne bocs represent @ cormuonecation
v rhe SOA wfsmocmire for loosely couphng,

Invaics
ayslam

y [ . |

| SLA
| | - manitchng
=yshem

\\x

Senvice
rexgisles” I— . Authoizztion

=yshem

| ~ Pesar-to-peer
| _ =yshem

| Business

pooess

chkign
zyatam

Figure 17 Coniexi diagram service regisier

5.2.5 Use cases
D the wteoietien assosanent above, v vse cuwe dggram “or the cecneary case can be denved
which 13 shown m Lirge m Appendiz B Loom these wdenniizd vse coses, the nse case “search for
clestn service spocification™ 15 ko as focus This vse case st wrerenion beteeen the serviee
repiser sTstem Aand the end-user, and rherefiors the wteenon wlich s topodtnt o aclueve waee

sansfaction. Thiz use vase 3 furcher specifiod n Seenion 7,103

5.3 Process layer requirements
Where the busmess Jyer does not debing atrernal processes, the process biver defmer acovimes
regquired to deliver content, fac e ose of Tw contert and o process transacneo cests. W

dizeuss these three actmiy groaps here, and foans om the mteracho with the end-ugser
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5.3.1 Deliver content

A serace ngeser delivers g service spoeaficanon g consumer. Toodecs so by ogaereea o the
Aratlable sermice speaficanons and steces dhese spoathicarsons Couscquendy, the serviee register
slioulc lavve stoeed all conrent necessare o answeer the request of the wsers Thercfore when
Attswresig, the request 10 connections have to be mudi: sarh creators or ochor acrors, Hemeover,
when the ormnianon weren the service redisten 1y functoning sopaet ot an ainterconnected
clhain of onmaneanons which work together, e service rogmer can roroune the roquest
Anorher sermce reptstes when b s 000 able 1o answer the requesr s rthis s nor the case m “Soge
4 L7 ol s nerincloded inthe e lowing,

The conment iy chos delive-ed v che senvice reeister using availalle sencice specifications. The
dlelivery can e castomized tomeer the rogaest of the homan end-usern, for iescanes by incregsing
the lovel of sopresentunon, The seovice regseer 15 than noc just delrerirg the entire sermmice
specttization, bt makes 2 selection of the wvalalal: mformation t2 prosent we the erd-user. When
possible, 1t can also incresse or decrease the level of omcepmualizanos by addmg applicanon

i infoermanion.

Lhe comrear 18 debvered b the coeamor 1o the service regsrer Lke end-users demmd a hiph
uahmy of the service specfcationr, to achiove a high end-oser satstaction. Thereforg, Lot the
service specthoanon —or change m the spechicanon s added ror the conrenr base, the seomee
specthicntion follews a seoes of wervides: to cnsure that the content s meeting the standards set

2y thu servicy ronaner

5.3.2 Use content facilitation
Alony wach the content, wse foutures are de’meered oo mereasze the femors adoch lewd o g high
cngl-user satistaction. Recalling the fuctors adoch lead to end-user sansbction, tw Faeus s on
Ctedenis o levserany, Forgeac, L o' sae and Tigedeer, Actrvnes toosuppozt the vse content falimton

iz

o  Chadens — The sermeer rogster has to deliver the procise inbecmnnon needed Ly the user,
Lhere ks, the necds o dhe vser have oo be determined, g by he'pmg the user m
tormmulate s imformation necd. The servce romster = ten able = delseer the csser

contenr, and ar least provade suftiaenr iakoemation o nlRl e needs.

o luwren — A reared facror m the coorenr s the accurdcy wath which the servce
apeciiceton iy deireerd toothe use-s A acourate delivery s the arcsenoation of the Lest
nurching sereice specificatonist to the user T semags rossmes caningrese the
Accuracr by providng alrecaacves to the users, Usnyr ocrologes, the service ooglsmer can
determime the relevance ot che presente] rosults and sugeest other specibicanions which
are Close to the aresented ones.

o [rgpwar — The prosenoed reanles are to e showeer ey Clour amud wse bl forret The servie
formars 0 the vser can chocse the appropriate one, This meuns thar he sume
wformzten s prosented o different waes, conoin TTTRTL, 3WT ), ol ot

FLAN R
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o De of s — Lhe eaze of use 1 increazed by prowchng user fnendly wmrertaces wiarh help
fonerions and the use of stmdard mismanon presertition.

o  liwedxen — The omeliness s oimtluenced by cifferent facters. The rechnacal Siercrs
derermines howr fasc o request 19 processed by rhe service repister sysrem, The speed of
delivery s subjeer m the wvailable compuning power of the svetem, The other Beror 13
hews ol the sformation s, ane thos bess musrsorchy the informanon 15, Where the fisr
facrer can be mfluenced by the design of the sernce register systen, the secord can e
fluenced when reso'ts are prosoroed oo he user. Whon thoe service rogister sestem
derermines rher the speabearion has exceeded 1 specibed penod cf rme, manirenance

purscmng: can e steoalled wocheck the speafication,

The vurous ase feamres are added ac the same ome the contosr odelmeersd, and aee thos

corching the eepenenced saloe of the conzont,

5.3.3 Transaction processing
Lhe mrmsacton procesaiy 15 —depending, on the chosen subsidy way- relanvely clear Lhe
revenlle Dtcesses T be used are the srandard subscopton and pav-poc-int merhods Creher
Transachion arocessting aossilites (e advertisigg, syndicaning, addinional -nerchangdise, pav-per-
data-pacleet, see MWimhomen & Kmaenbonk, 20087 are based vpon o more open muwker for
content delvery, wlich 1w nor applcalse moan enganceatieval settie Aaomivoes w0 susaport T
trangaction processng are thios e check the subsenption sotos of the ascr i the caese of the end-

TEar.

5.3.4 Process model
Lhe process model m Ligure 15 shows rhe process requirements cescrbed in e prevoos
sections Tt gssurnes T the manmenanue of 9 service spoecificaton is pare o7 che service register

L

B0
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Figure 18 Process activities chart

A glghitly larger version of the process clem s foonc e Appendes A The relevane e ales
here aze put on the side of the hgure, and kave ther cowmn part of the model which = depered by
the aorped Tines Thotted Does mdicate o0 soreanm of mformaoon whoereas o solid Ting depicts o
process step Swhich ooy conton ifenmanion clenents. More detatled process steps can be
drawn by zoonung mn o process elements

Llus process model only shesss the delivery of conrenr by crearces qod o the consumers Orher
processs donot e our i attention, bur can be deean wnnstmilar vy, In the Archinmere

vvadel ansecton 68, these processes ane zlse neentioned.

5.4 Additional requirements
Mo oo the fanetional reguine neots which are discussed n the prosscas secticao, an Totermanien
Srsrem los addizenal requreirenrs, The FLRIM— method o requiremnents detenminarion
dhstirsmishes siv ditherent regquireneents arcds (Daroay, 20020 wlich 1z o0 casenve an abstoaes of
the T2 nerm M26 for sotteune gqualmye. The Tuncmiomal regquirerments ane alresdy diseosaed, 0w
Lsatality, Redabnhty, Performance, supportdbibtr and the = derher requiremenrs on hard- and
suftware, documentutior, cpertional aoes and business) will be boetly diseossed ot oesr

subsecnsas, and age meant faa gqouek scan when implementing @ seovies rogister

LN
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5.4.1 Usability
The usalaboy regquare nents specfy b sy e svstenn can Tie used. These regquirgments spoecify

hews the fimcnonality of the systemn 18 percerved by the vser wnoan interedon In Taoesen &

Trunesss, 1998, Sve fwmos foon dhe waalulity (oo case-u-wse of o svsremn

[ Tume of

# - The systen: st beovase to leamn oo botle novvoces and end users warh

expeence frenn sitmilar svstens.

20 Tl giiengpy - The sesterm st le etfveent for the freguene end oses,

LEE]

Puoase o wearfieiny - The svancm namst Do casy e comuanber For e casual end-user

4 Dlsderadandaiidy - The cod-uses must undeestand sl the sysmem does.

IS_J'I

Sabectice caiddiation - Lhe end-user musr el satisied with the sysrem.

Wohore sansBacnion 1= wonnfed as o fomr ofvsabnhee here, it can alse be sad rhar the sanscacrizon
dlepoends on che other facters of wsalice, which thecshe s adeproed here

The aforemenmoned fuctors ane tocased un the bunan-system lomesastion, where the soraee
rogister alse ws o deal aath gsabilicy for svamomesestom moeramon. A aossille reguinoiment

rosultiog roan thils wteraetion bs we s coorang sendarg s

5.4.2 Reliability

A rolralalicy roguircrnent specttics g regquired amount ot melalaboy, the deenee oo wineh seanething
cperstes withour failures. The ohjecnve of such reguiemene: 13 to cosuee tlar the sestem s
working proacrly and rmmmiese dismpoci

The detimoon of o ‘properly workimg service oo deponds on the chosen fenn of ©w
repiser. Fora semvice rogisier meanl e supparl only the design processcs, the -chabilive 1 Tess
unporrane Jean Foroa service eomster wlicl 1 inocgrared 1 a business process,

Lrpical reliatnhey requuremenns mclode the mezpecred downrnne, sesponse nme and coash

tolerdane.

5.4.3 Performance
Torfemmance roguirements define hoewss well the service romster perkoemms o tasks mospecd and
Abnlittes, In rerms of 4 secvice register tequurements aee Formulared, for exmmzple detining beoss Fasr
et tepe of regquest s handled, poercentgze of allosecd werong bandling, capactys normes and

Lezw up-re-date che dae 15

5.4.4 Supportability
Fupportalilicy regquirciments doetine how the service remsoer s supportd. Tor cxanple,
requicernerrs ey be focmmilied which define the consequences of repular mantenance il
derwnrime o roll back proceduozes,

5.4.5 The ‘+’ requirements
The 7" regquirgrwnts of the TUTRTS+ muthod Tarman, 2002 inmend o descnlse rogairemments o

suppart the svstem.

AL
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Functional management

The fungmeonal -mnegrement proccelores are steered ot ormmcaational lovel, net on g per-astem
basts L servce regasrer has o A the esasnng onceond monagement stocmires, and rherefore
suppert the decisions aduch are made. The most impoment reguirement on this a7 15 the
mntering af the SLeA which s agreed berween the funcnonad orgamzaion aad dhe provides of
the seraue nogistr

Application Management
Applicanom manrgement requirenenrs are fornolored mo ensure har the sermce regsrer irselt 1s
up and rgming Tmporeant processes for the senace ooster are inodent- and - avalalal-ty

TR e L.

Exploitation Management

‘Lhe explotanon equitemenrs mamly foous on whoch havdssane and softeane 15 wsed, and hos
the service register -5 alismed wich caisting sestons, Tor istanae, @ roguinement gy e dhat an
evizning Active Th-wctory of Rudms server s ascd e authenticgning o users To oy alse be

NECEssATY [0 Use 4 cerram wpe of kardware if thar ensures 4 Lasrer problemn manag emenr.,

LS
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6  Service register design

This chapter designs o service register Bazed oo the regquirenenes doeseribed o the provious
lvaprer.

Secnon 61 boetly srates wher 4 service repister 15 comsdered o be effecove. Secnom 0.2
dhscusses the nomerrocmunal needs for woplonenting . the processes on orgznesationl,
wformatien aodd teshnca mcans Secion 0.3 inteerares the doesizo e an Archirmere maodel tar
sliows s overnll view on the soovice regisrern, Scerion & 4 brietly discusses the rslronslop

oo elusige angd rogquirements.

6.1 Effective service register design
A Cosign ter g sorvice regstor s oeteenve of it sanstics the essontral processes as o menticood i
sveron 3 Tlus can be done i vioeus ways and swirh vasons fecoses, Thes cesenceh funse: on
the disclosmg of the sernce tegster by the end-user, We debne the design o be effecrnve when i
satsfiey the end-user m b mtoangnon needs
The cnd-user smisfuctoo iy mewsured by assessing fee Sctors, being Cuadesd - dawras, P,
Fose g par ol imrzdivers Dholl 8 Todkendel, 1988 These factors ace theretors the mmain cosim

Fracs.

6.2 Infrastructure layer
Lhe rhord cesion Lover deds wirh hosw the processes are supported, Lhree man means e
chstirmushed wehich regleo: the amcesses: infommeanon, technical aed onganeatonal means. As
the -ncans wre supposed o suppors the arogesses, the mmens cw best be wdeonbied by
derermunng rthe needed memns per mmn process deliver conrenn, wse conrenr Gaclitnen aad
tranaction proccasing awhich oarch the b desien wspocts of safes, s fSareeed, and srisees
Witlour the wnbinon t be cormplere, the flowmg secnors propose needs for eack caregory of

TR S,

6.2.1 List of Information means
The provesses wece informatien mperform sk e the serace registee, The mformanion means
are the avaldble and accessible dar wand means e be able ro poosade the dare 1e che
erpamzanion OfF theg daca and resources, and che management of the up to dateness Wiinhowen &
Krgoenbrnk, 20085 The folowing wale shows infoermaoon means Sor the procosas g8

merboied e fare.

HhL
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Talrle & Tnformation means

Deliver cantent - list of available service specitications

- requirerments for new services

- rediremeants for standards b use wher creating 3 service specification
- chieck ists for wvalidity checkirg of service spacification
- request of consumer

- authantication of consurmear

- list of pending specificatians

- infermaticn about infommat on ne2ed of consumear

- structured data shorage ane retrieval

- centracks with suppliers

- list of suppdiers

= knowledge about Cconsumear usage

- tlata models for efficient skorage and retriewval

sz content facilitaticn - data about consumer's need

= suppaortve information databaze

- data rnodels for retrizwal.

= mapping of client's neads with svailable data

= oolocy data and ralations

- relavanoe data

= modification daze of senvice specification

= data about praferred user inte-faces and poss bilities

= links to supportive informnation {help functions)

= direct links betweser servica spacifications and supportive data

Trams3ction processing = CONtracts with consUmears
- ronkracks with creakors

- dalivery data

- reraivamerit tata

- subscripticn data

6.2.2 Conceptual data model
Thiz section provides o dat miode] for she serdce regiszer. The mtenban has not bheen to be

exlaustive, bar racher o proasde o genenl cvemeew of tlae dar wlielois stoned.

The infrminon Ty n

H3000
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Lable 6 are dimided o the waoons wiformanon wpes as developed w Sechon 3.2, Thess are
chscussed after Tigere 19 thar shosay the dat mogdel.

Coorritehey IFcmal oo
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Figure 19 Concepiual dara model
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‘Lhe dard model 15 divded inm the wformanon mees carepones, which are discussed below, Nor
all rables are dhzonzaed; rthe toous 12on the rables that are woporzont i che delvering of the

spocthication to the eod-user.

Core Information
Ax premously descobed. the core mfzmanor consses of the sermee specificant Jsplir up e
desan- and muntime skeemanion and supperove informomon wluch s directly lioked o che

servive spociticien.

The mlles represenr she different leers of Torewesl of al Tazowesks of al, 20020 und contun
specificanon mfonmarien of Je service Lhe svtraz of rthe specificanin elemenrs e wluch
stancards are used ror descrbmg the elemenrs? s lofe for uaplanenration. Threonons: o do so aze

sugwestid Ly Turowski coul

The frst talele wonmifics o cerrain servics specitizition sachcan amgue dennfier. To support the
service lifecvele, a pensd muar be speoihed mowlich this sermice shecibcanon 18 waad, Lhe end
date can be opricaal and can be vsed i Bse-our d comun verson of o oserviee, and theresatly v

servive spociticien.

Dhita in the i Sd tlle procsely desenbics aduch dota tepos ane used, wlich cessiges an
commumered by the serace fnclnding e o eror messages), whers the servce 1 locared, how m
bisd and whel dars s oneeded reiovake e secmoe

The Betardom_foed talle specihes rulss which should be rme before or after the service 15 -nveced.
These pro- and post ceadiiiens constran the values of the dem sulemitrod toorhe sesvioe o
procucsd by the service,

T feferreiiow dped vy, process sbcrmanon s storcd. Toomight stare thor chie nser shoald meala:
sute that the service wssores that other services are called befors or after the mvecinon wf the

LIS CN Tl

Wolereas tw previeusly desenbed tubles muanly contaan fuoensol informanon of dhe senvee, the

Gt Fred mble Jescrbes how the se-vice s adhering o gqualiy fuctors, These torers are
discnbed ) meamremenrs are descobed bess the tcrors are assessed and which wdues of these
vrvasLerTwenms the creater stroves te coffer T the creator s otfenre o 31A, these walucs gy L

gracmteed w1l SLA mfonman:a

The ratale Tersmimwige Swd comzaing SFormaly detioons of the conceprs awd other mpertant
wirds which are used in the other pbles T he dernirans con be used tocreare an onreloar which
iy Lo wsed Ly thoe ened-user mo find sereiees

Borh rables Mardedis deed and Tard e are inpoemins to create an application demain wheren
thu service 13 destned trowork for Thoperiences may lead to supplementare applicanon doneans,
which arve rhe vser o berrer idea of hisw the secace can be usenal.

Withi rhe category of supportme mfonmonon are rables wheh store adcinenal nformation. e
cowl-users ny subserle to the sendive specification e receive updates aboot “he spuecificanen.
The conkac wdenanen ostored o tae Mebigdngass mlile and can Teowsed by the creaner m

LT
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nonty the subscnbers Lo the other way around, subscribers may need the conrmer mfonmnanon of

the creamr, for dnstance e notibe o cuse of fulures, or tooagres upon g STA

Apart froan the walidie penid specifed in the service spocthearion, other serelce-Lfcevele

infur mgtien cun b ostered soch as minor changres inothe ralde Tiioed bavors

Whether the wser has oo pay for the serace which s specbicd i the service regster depends on
the enoniagrion. TTowever, it s st Tkely dar the offenng of service leads oo “softeare as g
Surviee” (s The servve roglstor stores the payoenl metlid Gubsouposn/ pav-aee-uses and

thu fue, and supports the alling precess Dy pacaading this infonmazon.

Exploitation Information

The Theploimoen veteeory connuns talsdes oo wloch anfornerice:: 15 smoned fo Relieste orher
processes, wheh e nor cirecly lnked g specihe seovice speafication, The system suppeorrs
e processes byoostenng nformuation gbout the svstem sl Tlese ae daw
Nprizo_pernr_de o log warmngs anc evror items wlech ocour, a Vi Daad e meoinoendter the
puttormanee of the sestan and the Dadebre o m winch dactbase coenes whach are perfoomed

anc storcel, sothat o reellback can be pertermod whon necded.

Tuleles e inteechwed] welich conraor nfoerticn celared we search quenics. T owe Cleorpdy the
quenes of rhe end-users are srored, In addinon, rthe resuirs of the query can be stored wich che
dara, Anelyss of the conmenrs of rlus tble can be usefl oo wars First, the log can be
g il B caning hiesas caers are sewrching for their information Wrk these tesules, the svstem
cdn e adjusced o becer b the anrformanon recuicemen= of the end usen Second, whon the
results are evarmimed swath the query, the eszctness of the reaoles can Begssossec and mprosncd.
Turthernene, using the resules of the previco sz scarch action, new search actons can e imiproved
by reascnng dhowr earher resules,

The Oweisippe_Sae table comtns lnks bersresn onrolooical eemnents, and can be used o assist che

L cnd-user wath presenomss altermatives. Dsing an ontalogey 1 also @ means fur doeter minimyg

the rolevanee of tle zesalt, sl cherewizl che ook ot seuarch resalta

Coordination Information
Conrdination mformation s prmanly moeant wo@ve msigh o0 the use of the service rosster

svsrern, Loy can be achieved by logong rhe access o the system by repe of vser m an .1s

_.-'l.f.J,!_: .

6.2.3 Technological means
Lecluwrromed mens are hastsare, dat commmumicanom aetsrocks, software placfonms, and rools
o supantn the provesses of the service register, The fallowing wibile shoves echmelestical means
for he man processes,

GoSL]
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Table 7 Technological means

Deliver cartant - kool For syntactical checking of service sperification

- transformation tool for Leval of Representztion

- fuerying sotwane

- interfaces Far nece ving content

- comim Jnication channal wizh creaksrs ard consumers

- tlazabases be skore specifications, requirements, invoices

sz content facilitaticn - interfacas

- interactive 22arch detar nination ool
= search systen

= antclogy searching mechanisn

- daza cammun catich reteark

= prasertation/oustam zat an ool

- database with feature information

= [ardfeoftware platform

Trarnsaction processing = hilling systam
= subscript on systam
- ceunting system

6.2.4 Organizational means
The ormznationa] means cooststs of Tars of responsilmes, aasseomng of tels, ceordingtion
princples, Lurchermere, the ozganizanon mey be changed ro creare @ cespotiable nr wloch s

cysonmially part of the servics regtsoers The fellowing milile wews the orminesational mcans,

Talrle 8 Organizational means

Delivar contant = Servica reqister systam programmers

= Servioa reqister system maintenance peapla

= IZT services management b suspart clignt interactions

= Matwark, of suppliars,

= End=user sLpport

= Coardinator to craatefnanage specification redquiremeanrts
= Procedures o add sanvice specifications

= Archivirg procedures,

- Likrarian

- Database adninistation.

LIse rontent facilitation - End-uszr support unit

- Litrar anz who manzges suppartive information

= Likrarians analysing system's usage b imprave matzhing
- Pravide 2ea-ch and results optong to clignts

= Creata and maintain anzalagical links

= Client feedback, col ection procedLira

Trarsactio 7 processing - Jreators (*3ccount management’)
- Carsumers

- Cales adrministrat an

- Conbract managament

Amenr others, Foorapenn and Groenoweze iKoppenan & Groeneweson, 20027 aneuc chat
the organizanoad rejdesyn s as anpoctucr as the reconical desien when implernennng, conplez
techeclomes, When implementing the semece nanster oo eeal case eovizsomnent, the model of
Koppengan and Grocwwesen idenobes levels whach o are o be conadered when frclessming

DAz Al SIS FOr L SErTICE Tepistet:

AL
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o Ao and sy — an acrof dandveis ro derermune rhe acrors which are mvelved n che
serTice tepister .2 whi are rhe consumers, crearons, STl Mnrenance et and how
thage gorors mreract and influence each orker

o Dwmal and inforsine orgiviziaiional arrnpesiondy - J\RISCITIENINs, COMMTACTS, metpers witllm a1

oromzgtion orows termal oarrwogemerts, wonl males,  sodes, oomes wldun an

DEEAILZAM A8 HEOTE] Acpements

o Pummwa wrvasipaivedd eesfrmeesi — Tonnal regmalutions, rules and Lews which constrain the

dosen e spoeaty mandatory onganean el means.

o  [fulorenad erpanivadonad vy - Ovorms, vlasy and codes which a-c required by the

[ I ERTRERNT AT}

Chrsmnesmbionu] arrangeents are made used apen theae analses, sothe weehnolowrcal doesion s
supported by the creaniaation.

6.3 Integrative architectural design
T oneler to L the insights of the previows scotiong together, we are locking for o -nodelling
ool whick = able o represenr the differear design lavers, Mosr modellmg tools are specibweally
despnzd for lusangss or techmical modeThng, qomrever o more generl architecure teal 15 needed
ey model the mdivedual bvers, awd the interconnecnons berween the beers, Suclt a0 ol 1s
Archimare. This sechon descnbes e Archimaee ol and procades an archirecrure for 2 servce

TLsnstiT.

6.3.1 Archimate tool
Archimare 13 developed br Lan'chorst and Tos project team (Lankhorst, 20097 and 1= 4 langnage oo
reflet w already coasting roode Ting langoagees fromm the Dusiness process and compoter soenees
fclds oo langnoaee chat Loch fields can anderstand. B doig so, Archimate 1s able oo creats an
cverall archirecnre nn wheel Car o destred level) che dmrans cfF 4 company cn be modellec, aad
relamonships bebween domaies can be ideroficd. Tnodhis sy, dhe acdutoctuoe can Be amalysed,

And wnpact of changes cm be derermumned,

Archimure 15 onented on the concepr service’, a5 this provides suppoat of developrenrs such as
web services, S oomunen war of looking ana service onenred moedel @5 4 livered wiew mowluch
cach lager provile: servioes for another Lyer The Archineate linguzse defines three Tavers, which
All use services of the lavess below in Lach laver cm be splic up i other Livers, the exremal laver
whero the seovices are avalulile, wd o werernad laver wath processes that mplement those

BISI R L

Wortlun these Livers, Archimate wses wnoan aberoct Tevel the aome conceats and connections ws in
the rher lavers, rhzngh warh a sholuly Cifferenr meamny m each Liver, This woar, meniags o be
wiven e the conuept: withour lostng the coberence botwoen the mon Ivers, Archumate 1s
spectticzully vaeful o model cngunisanons whose business proceszes rely on Tofermanon and

fuchaologend) mfrastrocrure s

L
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6.3.2 Archimate model
The Archimgre medel i Toaoere 2 shoses oo service remste- as o high “evel anchitectone o7 an
lnfeomanon nrermediag, sy dus versonn 15 diffieuls roo read, o Liiger wersiom 15 presenr
Appendrs T Appende C provvides inccemanon on how the desizn clements previoosly discussed

i this L'h.{prer Ave rranslored o conceprs which ace used m Archmrate.

- G
= i e FAFS [ P31 A Fs
S

Figure 20 Inwegraiive model of a service regiswer as an Information Iniermediary

6.4 Traceability of requirements
Lhe nse cases Le rae Amcnoaal tequiremnenrs) of Secoon 325 are reflecred mthe extenal
Lusingss services i the Archoman: deagn, The eplementaticns of these semaces g suppemed

with processes which et ele on lower level seeesces,

As the design g not tor g specthic onmaneational setongg the omgealnlity e the sense of shewing
whica selleare hardware 13 responable [or wha funcnons, The same holds foc che qualiy
regquircinenti T real doesin, these will Do achicves] By omaking deswen choaes that attoer the
el dosipne . TTowever, since choese quality regquitumerts e not kocan and the purpese sas o

credrs 4 general desgn. these can not be roced ack ro applications

ST
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7 Design and construction of end-user interaction (SISIS)

The valicaticer of the service regster architecturad model i Chapter & would regoirs o somnplen:
wnplemnentanion inan crganienion, ter which nooresounces are gvatbalile el m the seeps of o
rescarch. There fore, ax mennonsd hefore, we Feons on the endanser sansracnon af the sermice
rognster syston Do future reforenee, we meter o this o of the service romster g8 531517
winch stunds for “sea-ch Tn Specthcanen Tnformaton Sestem™. This chapter fumher specifics
the 31515 and descobes the case soody o esr re promonype wloeh 13 bazed vpon the

specifizton.

A part of the generl servive romster dosin n chaprer @0y fumher designed e this chzpren
Secnon 7.1 defmes rhe nenomal requirernents of dus parr by presennng rhe relevanr use cose
for rhe deson, Lhe nexe Secnon, 7.2, boefly discusses soone quabiry requrements, The desion 1s
prosented i Searion T3 Dy subsegquent dizuazsions of the wenivity daeeans, dazatlow dingreomn,
dati model and qudice desin, Secren T4 baedly discuszes the comrecnors berwesn

regquircinents woul destgn. Tially, Boction 7.0 shows hos the prometype s constructoed.

7.1 Functional requirements
oo tocus on the finerondd requirennents w the further deagn speancadon of the end-user Lhe
quality reouirerncnts of the sestem are impotaat foc the sestem as oo whols, howoeer are Iess

relevanr waen 4 small pare of the syaremn s desioned for o prototrpe

7.1.1 Goal of the SISIS
Befoae wennfrng, the requizernenrs, ic 18 usefol re staoe he goel of the SISEs, The 5ISTS Las
nrain goal of providing service specifioanons o homen cod-users. T be alde oo provide the
spectiicanior mo the user, rthe sysrem firsc nesds ro kness whar the vser 15 ookang for Lrom
segaons wich the assigner of this vesenrch becomes cleas thar the sysrem should be able ro search
tor specrtications in different wavs, Tor cooanmple, Dased upen the nwne ot the servics or ased
upod the mneno: it provides We wennbisd before thar the 31515 should assist the user wth e

tormulanion o7 s e cocstion.

The 51515 searches avaldble comtent o e for maochmg specificatcns and presents the user
with the resudts of the scavch action. As Decaoe oloear i provieasly menoioned sessicng, the user
wishes o fnther process rhe esulrs, for exumple by ezplommg the meanmg of debninons oo
retricve cxtrg fornanen. The specifuaton levels of o service, Dased upon {Tarowska ot al.,

2002w discussed mosecnion 33 are therefors prosenmed ro toe wser s acddinanonal mfermanen.

vl to i sl

The interaution watl the service rostsmer 1 wel-maed rer cosaee ther e

il eftorrs snd requirements for the workplace,

7.1.2 Exclusions
Fome chowes have wr Beomade when desigoings the STaTE0 Nor all aspeces of the toogl senace
regiser design can be whken o account for dus single compeneor Alan esclusions ot the

reguissnents e depiened Belows.

LU
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o _Ledorimaiiey — Althouah the aurhiorzanon of the vser 15 essennal for access o the sermce
renisrer syaretm, we assume that the authonzaron is done oo forelund, by other means,
o ity — The seva-ity of the sestom, dealing with fircwealls, crror lowsine und reporting i
net meluded i the requirsmnenrs

° vy — Lhe vser 1s expecred m have ¢ cermm level of knowledpe and abilines o denl
wath the sysremy, md che SLEL5 does 007 have 1o provide exrensive accessitnlity cprons,
o alitwwiiie swiwemalion procnigy — The end-nser con auve mbommnon needs for supportive

bty lesseever tlus 15 oot oocluded e 31818

7.1.3 Use case
The mterction By the waer wich the service register svstom s roprosented Ly the ase case i
Figure 21

Service register system

Search for zarvice
specification

End-user

Figure 21 exwract of the vse case diagram

This vae s s further sped fied estoally, The oo soemaoo s the desmlt soemane for oo wser

thuat does nor use fincnonahnes ro anprove the end-user ssosfaction.

Uae Case: Search lor design aerviee specilicalion

Primary actor: Lnd-user reqoesriny spectheanon infoomanion
Stakeholders and inweresis:
Tl wsee ™eveds andormatics alwt a zeovce.
—  Manager: Whanes the end-user ro 2md che nfosmaron which s needed, mo prevent redundancy
and erher deficienoies,
Cregron Wones the spocificanien of s service to e foued Ly o o -user
Precangditions: The user s worhigs oow wothszrnon widn inmeenet seeess, The sverem s ool
and wble to e the waer.
Sueccess end-condivion: ‘| he user s sanszhed 1nts mformanen needs.
Sugcess scenario

L The useropens g conmection o the serace restater v o srernet Tirowesaer,

The syston ooesenes thie user with o oppodiuty to wputa seacl query,

The wzer entes Tis query and aulimmits -t o the 2vstem

‘Lhe syster wahdares the query and searches ecnsnng conrene for matches,

‘Lhe syster renums 4 ser of resules 2o the gquery based onorelevance.

W e

The waee choses 2 reault,

2L
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P Lhe systern shosss the sumumary resule and provides cppommities o furdher mspecr the
TR S
B, The use- mopy
FExlengiong
Fi. The system detects an imvalic query
Lo The svstem remurns o th g provieu s surcen and dizplavs an ercr message.
20 e user adjusts the quers and subamics zgan.
L The systen: doss nor iind o esulr
1 The sestem remizns ro the prewons soreen and displavs an coror nwssage, sty tar
nin b Tnegs spechcation can L found
2 The vser udjusts the gquery and sulbonts seezin e i satisficd and stops
b Lhers 18 el cne esuln
I, The sestem wooediarely showes das sancmaey cesuln dstep 75
Ga Lhe vser deoes 0o recogrize 1 vsefal resulr
o The aser adjuses the search quers
2 The svstern proveeds to step 4
fi1 The wyston: los alrernatives
I, The sestem sieews altemmarree cosolts
20 The user chooses an alernative resclo and procecds = step 7
T Lhe user canoses 4 further mspe o
[ The: mer subors: b wefoemation need
2 The system shows addinonal ik aomanon
Bl T usur wnters 4 new query
. The user sulamits g ness seareh guery
2 The syerem goes back roosrep 2
The aTSTS shouk] at leust support the success soenanes of this use case

7.2 Quality requirements
This secticn desenbes scmwe of the cug iy regquincnents that appaly o the STaTs Quality
requircinents for relaladimy, performance and soppomadaley wee pos consdened Lere, ws dowey aze
set by the specific conrexr,

1o The demon the SLSLS, the vsabidiry requitements are unportalr for 4 lugh user sansacnon,

Theretor:, the desism hos e
1y DB casy st
Iy Drowide help incnons
N Prowide alernate conrenc Svhen images sre vsed, and pone incnoens)
H Thive a clear inmerkaoe

Orthier quality mogqairements can b set oo meplomentings he 2TST3,

AL
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7.3 Design of the SISIS

The 3757 0y desizned wsing anaeevity digrram ool the preoces s, o dunc o digzeae o o sho

thu vtae of dur s wodat mreede] e cocedels e mlles whch are wsed 1nocreannyg the STATS,

7.3.1 Activity diagram
Aonrsr swep oo the desypn 1s the amalvss of the process dur provides the mncnoaalios, This
process mplements the functionality as rogquired By the use cise “Joach for design seeag

sprccitiztion " Thas process s shesssn i Tagee 22
pocitict Thhs | I T, 22

The swecvess acensno mnedezned e the vae case 15 opresentad By followang the seraigdhe Ting
dormmwards, slse mdicared by che mumberme 200 senes) Lhe soccess scenans oo be extended

At wanous moments in the process.

Lhe process s ounnared by che vser who 10 then pooeseoned wath seanch hueronaimes. Tl aerow
o the Teft reprosents the aser wown he desdes weosmop at this poant oz when o results gne
remcaed). However, normally the vser will enrer o query md subrmits the query. When the query
3 demcmuned to be weealid, the systen retaens o the provions stite of preseeting dwe seanch

fezacriorelities.

The: rerclier of merwened resaces dereomine: the et action of Ow sesteme TE Cwre ane ool
resulrs, che user 12 presenred wich a chowe 1 the lst oF resulc options. IF the-g g just one resulr,
the wser dues nes bave an opoon aed the swstem presents the suooeey pesolt I theee aoe o

resules, the svsmerm ety to the first soreen.

The search guery can e oadiusted when the oser s not sabshied wid the oomened List ot cesules,
Afer wluch the query 10 agam checked s be valic, Hewever, when 4 resuln s pickeed, rhe svsrem
shoses the sumovey result, farher inspection opzions aed alreooaoyves seoulrmeonsly Wlen the
vser s osanshed, the process steps TToseever, ©we user migr choose an wepection spneon, atoer
wlicly the result for chat inspection 15 shoewn Tlus can be repeared, whelsr the dremmanves md

WEPELTION Sptions Temrin isplaved.

The vser may wlao clioose an alwrmanve resule The sestem treats thiz choive a8t s picked in
the list of resules, and shows the sanemane rgult, archer mspection opticeos and alfemaeves

st lrancenaly,

Explained: search for content
Lhe search or conrent 15 asstsrsd wirh onrologieal sopporr s s esplamed m Secriin 3.3, rae
detiimon level of (Tueswska or al, 20020 13 nor seen as 4 speaific speaficanon level, but sapporrs
the other Tavers, The defimetions which are specficd for the service speafuabon bave the
follomang vsage.
o Div combimng the debn:nims of the semmce spectficanons, ot onkalogy of relevatr recms
e e detwed, Wlhien o seazch s cotered, die onrolosmy can beoased o fied wosereicg,
which uses 4 slighdy differenr renmmcloor, hoarever s dosely relared ro rhe search query

vif -l s,

4001
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o ln 4 sumular way, the onrolwy can be uzed ro derermime which orher service specificaricons
Are closely reared o the search cuery These can be sogoested o the vser
[ ]

The chstunce of wrms in the onoelesys may be wsed oo mcicate how relevine thee
specificanen roowlnch the reom belomgs i e rae cser

The defnitiens can also be used o define 2 domam Lnguage and plossary, When the aser 13

confronted vath such o tern durngs s scarch, heosoalble toorermewe s defiranen of the reem in

the wlessary.
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Figure 22 acuivity diagram ‘scarch design servicg apecificauon’
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7.3.2 Dataflow diagram
a1 vaed 2 support the process that omedelled aath O actvite diggeenon o Jection 73070 A
daraflirw diggram shows e dard smores thae ace vsed 1o prodoces the resules Lhas 15 shown i
Tigure 23 Wot all avoreitics hove to e sappo-ted wich duata, user's aunions or fer ceample the
wlidire check may be done warhonr dar stozes

Requast sear
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Search dala arscieation eholes inspictian chaids

Retrigus
summary
result

Retrigus
seArch
interface

Ratriava
Inspection
reeult

Ratrlava
arch resulls]

Mappinn daka

Specllesin B8 50 ncation o8

} Apeciication I:hrﬂ\
—_—
Searsh aptions Sarvice
Qntalo
- —  Searcnlog g ths apacHieations

Figure 23 Data I'low Diagram process 'search design service specification’

When 4 request far a search acnon is cereved by the wich serven, thi vser mrorface for the seanch
foarmm s crcance s Wt acarch options are anesenmed o the wser s donved from Dw apprepnzne
data stere, Br comagonng the dart store, the service rentster oo adjust the ophics woach are
chsploved. The wser sulemits the search darz, gl the process uses different de stenes o sencrn
the search resudts, Tiest o the acarch dure 15 sreed for wore aoglvsis, Marching semag
specificaniors ate dertved toan the sermce specificanons dam srore, and  cacology mappog,
st the relevinee oF Zhe results aod alte-natves Waen a clisice o mace from the cesulr ler,
the summnary result for that saccificanon s sencraned foorm the semece specrcations, Whoen the
user chooses romspect further Guddinonal nbaomanon, the relewans speabicanon data is

retricved. Table % shovas the diveer reanonshps.

Table 9 specificadon of data usage

Sedarch aptians 1.0 Provide search functonality
Sedarch log < 0 search for content
2nkoloay maospings 4.0 search for conkent

7.2 show altarnatives

Service specif caticns < 0 search for content
.0 show sLmima -y result

7.1 show inspection optichs

7.3.3 Class diagram
The Glasses ased in Twe STATS are depicted i the class duogrm m Thgore 240 A fewe relanicns gne

brietly ciscussed here,

o The Llwr receives o mnber of seaeds gfiieny from the svsrem. S\ sinple search opron may

L percerved Ly wainons usees,

BTN
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The Ll genernes Seand by divens wlule he s sencching, Lach log irem belongs o a0 certain

Y i

user, and muay have 4 query Imbked 1o the L irem,

hogoeee

vty by malhiple “hoelengs o associaticns aath classes that tumhor speaty

the spectbieanien, Thoewover, the mulnplicry of the fsees level spectBioanenn” classes ey

vy frenn oo tooany oumbaer of associted cotimes.

The satadypr cln 12 Inked v the sadeder e reice, This s Doecawse e sefwdbey ol can by

irvalved w1 eeffps red Irclanonsiop has Tink™, however the sededssy md nmy el w o

singde’ ety or g Cooepley” class Tooche Taber gz, the sclanonships of thar class an
alan praer of the ok,
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7.3.4 Data model
The storgre of wifermeaoen o enperunt far thoe data ows o the processes. A divisior of the
meormErien o wnous dar srores 15 alrerdy made m the Date Floss Digream e Flenuee 23,
Suctien T3 slowcedd the relamions of the classes, This seenion further specities the duta steres and
clasges it matance tabla:,

7241 Search options
The dara store Seassd gbidons coanas ¢ able which can be ased o conbgure and creare 2 search
witsrkwe for the wser, and can e wsed rooadd wee features. By wdding o- removing wems, scanch
opminons gan e changed, The wels sereer displaes the scarch opnons which are crablod. The talse
whica 1s needed has onr a few arrnbures,

Talzle 10 Data tahle search options

Spian _id Integer Identifies the 2earch option

Marnz Character Marme of the s=arch option

Status Integer Status af this option, whetherit iz enabled.

Additdonal infp Character Cptional extra configuration informatan, needed to render the opticon

7.3.4.2 Searchlog
The seanch Tog dur store s used o aeere nfoemmeation aboo scarch guenes oF che user and can be
used m the exploitanon phase tooandrse the search behawiour of the end-user. The coordhmator
e el assismed reles wichq o the service resnster wses this infonmaton to nnprove resules of T

quenes Lhe cara srore has ar least o mble m wluch the nunal queey 15 srored

Table 11 Data able query

ey id Inteqer Identifias the query

CiLery_tekst Text Zonkains the gueny iself

Fesult Teut Zonkaing infermaticn about tha results after execution of the query

Charackeristics  Text Optional extrz information, such as which fatures are used N constucking
the query.

Tlach query -5 wssenmrally par of o scarch acticog and s therofore inked weoa search log cntre. 3
user gemesttes molnple seaoc lyg coooes 00 oaangle seasson, some of wloch conmin o quesy,
e all aumions of the user car be logel o orcane reaors which shos how the user s gsing

the systom

Tabl: 12 1aa table scarch log

Loy _jdl Integer Identifies the log item

Sessicor_id Character Sesgian identification number o link d feren: log iZems
Action_type  Integer Idertification of the oypa of action te user perfarmed
Action Text [ata related o the Ection, &.0. the query

L
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7343 Ontology mappngs
A umpertant, fearaze ro amaprove the use sansfonon of rhe svsrerm s m add vse feamres wluch
wnprove the esacrenge, The provision of nfarmation aloot related semvioe speatication s ad the

relewince oF the search resulzs -elate oo tws mncon. The defritons svh-ch oare used m oche

oneeloany are st anthe serde oy dlara storg, however tho mappings of the mems wlinch
torm the cntology are stored i this duoierere, Thoe service registor can add appings o create o

commmned doenan cataogr, The creanon of myorrologr can aor folly be aurearared.

Ag dennibied m Secnom 392, the Rue-Based Logic 15 che best war o cepresent anowledge

Tlosaover, 14 not implemented wadely, and we thenetfore Luse the date model apon the

And their instannanons Redsotng abour desconprion logcs 15 reasonabily effiaenr

Lhe classes of the wnreloor can be denned anc swored i 2 wble. Instantaniens of the classes can

e “und m o serrin gtz dlara zrored and loled roorhe classes weirly Hhe cae oF 9 sopante

nulile, conmurige the reles Gemeeon the clusses and msantahoe s

Table 13 Dara table Ontology classes

Class_ic integer Irlentifies the class
Narmz Character Textual identifiar af tye class
Definitian Text Saort definiticn of tha name

Classes and cheir msmentazions are hnleed o ench other seich roles These roles sre stored o0 a

soparite ddara noaks

Table 14 Dara table Ontology roles

role_id Intena- Identifies the role

Links Fram integar Identifies the class or irstantiation invclved in this rale
Lirks_to incager Identifias the class ar irstatation insalead in this role
Typ= Text Type o° the role

The iy acrnbure defnes e relanonslup of the mvo classes andsor mslantabions which are
el inrlae Lok,

73.4.4 Service specifications
The: wlata sroee Sprde Spegftwmars 1w of Ingl iopomunce in the service regstes as o contans the
sorvice spestfroations oo the seadeed aspect of rhe desins, Althovgh e Luve sdentihed that a
SERECL rester st o able teosterc suppomree nformanion Gweenons 33, 34 and 3070 thes s
neglecred for the 51515 45 the ead-user does aor have this mbormmanon need when searchng o

spuuttications

Agx g shown in Secnion 5.2.5 and rhe conceprual cara modil m 0, the Yo Speasiaiie, stores
specthicatien mformanion gt differene levels T s rnportant 2 stone the speciicanons asing
srandaeds e ensuge thar all aspecrs are descnbed and tur i s descobed deady, However, this
regquires detine e standurds thar e wsesl it service specification. Definimge these standurds 12
ot of the seope of s research, and we therefon: wocel dos nifeomaton ws oF o o Baary

Large OTect (BLOE, which can conmum warious mronmtien tepes,

ST
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Lhe dam store conssrs of wanous ables, srarnng wih 4 ble that idennfies 2 specihic
spectficaton.

Talzle 15 Data table service specification

specification_id  Inbeger [fhentifies the specificasion

S=nvice_narme Character Textual name identifier for the service that is specified
Lact_update Data Cont3ins the date af last modification

Valid fram Deke Data frem whick the sarvice can 2e uzaed

alicd_unkil Dake Date uritil which e service can be weead

Lhis general informancn descobes spenficanons whch are relevant for all Tmlzed 0 formation
b, spocficd Loelow

Trach of the apeciticanoe levels of o semvice (e levels of Tueewsk eoal | 20020 Secnon 33 hos
o taldli The reasor for thos i thet cicly e specbficanon no oy mene than cne cot=g i the
spectficanim Liver ribiles beloww, Lor mszance, the qualine level may require an enrry descabimyg ce
testsu et and values, and clsc ordaee SLA informn o,

Az e table smuemire will oot vaey ol over S ditferent specification Tevdls for e ST3Ts
Chosecver when noplomented wach appropnane stundards it diffors gocaly?, the e structures 1
L ST

Talzle 16 Data tahles specificadon levels

id Integer Identifiez te specification level enry
Specificaton_id  integar Identification of the specification te enty belongs o
Value BLOB Content of tha entry

Type Varchar Depicks the [MIME)type of toe value atkrisuke

7.4 Traceability of requirements
Az thue STETS conssts of o single process, the mappnoe eof reguirements and che desizn 1 dinocr
The process aweps i the actreity Cragran implenent the vanous steps speatiod m o che ose case

that detenmines rhe foneronal requrement, Lable 17 shess the links herween use case acnons by

the syston 7L 5 sd dawe wetivines of the aceviry disgeram (Tigune 237,

L
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Table 17 Traceability of requirements

The system presents tha user with an o2portunisy b0 inpus 3 searc
Cuery

The system va icabes the guery and searches existing content for
rratchas

The system detects an invalid queny == The systam ratuims to the
Erevious sereen and displays an emar meszage

The sys2em ramrs 3 sat of results Sar b queny besed on re evarce

The gystem does wot find 8 resulz -= The system returns (o the
praviols screen and displavs an error message, s-ating tat no
matching specification can ke fournd

There is only one -esult - Thz syskem immediabaly shews the
SLIM Ty result

The systam shows the summarny result, and provides opportunitizs to
fLrther inspect te results

The systern shows alberrative resulks

The system shows additicaal informatian

The Leer submits & new s&arch query

1.0

.0
4.0
C3E

5.0
LI

e

7.0
7.l
7.2
8.0
51

Aldvgh licle qualire requiremenrs are formmliced, these are ro be unplemenred m The desion,

This 1s oo by follosanye cowdelines for an geeessile weely g Whverhord, 20070, 05 dotined
) [ AL, , M

the: dusign.

7.5 Development SISIS prototype

The STaTF dusign of claapter 7 oas Covelopod inze o protonea o get o vicess e the proposod

svsrern Lhis cluprer describes the protarpe developument and the development of the LML

wnplementanoan which s used to compare the wser sanstacnicn wirh.

An b formacen Intenmnediony w5 penerally nednr o be accessible Far o lage puble, and 1

thuerctemn: often developed usmg web-lused tech uguoes and ool The service regstor protote

of the 51505 15 developed vang rhe followang s frvare:

o pache horp 2.0 65 webszrver on 4 Cenrlds 4 1 openininr system

o TITP 32.2.4 surpting lanragy: for dynmig seripuing
o  lvn(lL 4 L dambase szrver for dar srompe
o  Fund Trarmcawork 1.3t vregne weln applicaticns

7.5.1 Functionality

‘Lhe pror:repe wplemenrs the process s explaned in the acoviry didgran in Lpore 22, Lhe

Actvices performed by rhe svarem arve explunsd w1 rhus section, As 1t s a prototvpe fasunglified

cvample of the propesec systen, norall functicon s frem the design are implomented neoreal, Lo

Are sumulired, L or ezample, the vse of carlogy 15 norunplemented,

LU
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Provide search functionality

The premotype provides thie user wirb an ibial serccen ws showed n: Appendis B The user can
provice o kevword-Dased  seaech sereens Furthearnese, the vser oy cndicate wlich lewed o
mronTeken e speaicancn level of Clurrwskd ec d., 20070 excepr for the rermmology level,
son 330 the sezrch shegld focus on, which s oatiomals TTe o provaided by clickable gquestion
nrarls, wluch —when fellowed- proside addimanad infoomation aboor e vanews aofonoenen

Tevel s,

Check search query

Adtzr subimotnng, dhe prototrps filrers the query and valicares the querr. The wahdanon which 1z
unplemented comsises of 4 check wherhes the subimamed query 13 aon-enpre and consists F ar
Lewst B alvironees mo o search for TE coe of these chocks tl, the prototype remames e che il
serch soreen and promdes rhe vser wich i ersor message This is shown m Appendiz L
Addizmowl, the kevwords ther aoe wsed cre chocked if they are “comnonly osed” Thes filroes ot

oy such gy o, "they’, an® e

Search for content

Lt the submmimec query 15 wahd, the protorpe searches o2 service specficanoms which march ar
lzust cne of the provice] kevwend s This s not done via an ontology, bt kevsaord based wath
adeled waldeards o lewp the proteoepe simple TE g acarch query conststs of nultiple leywonds,
the remrned resules should contan oz Teast one of the kevwords promded. 17 assigns 4 score m
the service spoatication, therely talaoge ot account the focus of the user it prosided et
e screen by doublng the score of thar level, s seen m the acnry chagram, there are rhree

sl ouromes which are implemenred.
I I ehwre 15 e resale, the prowstype retaes fe the ponal sercen warh an ecxplning messgae
tor the uzer
20 Tfchere s st one service spectficanion which matches the salmitted querny, she prototyag

dircetly displavs this spocticanon, with an seplamre messass toe the user

el

0 TEchere wre more than ore resules, che prototype contoes to de nest aovery

Present list of results

The prototepe now shows the service speahcations which mareh he sulmimmed quers. Trer cach
spectticaticn, the protetepe caloukates o frelevaned Dascd upon the scere of the specification, s
derermuned while rhe query wes processed,

‘Lhe speciheanons ate displved m descending crder of relevance, Lor each speciiicanin, the
“rgine, validios” and st updand Aelds are displsee], along sadh an overvies of sentenoes in thy
spectticatior which mateh the kevsonds, Whoene posable, cach of tle Zenoemon levels s
represenred here

Addinonally, the lasr subnmurred query @5 shesn on che lefr side. so e the vses 12 able 1o adsr

the query andd sulne it i again.

LN
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‘Lhe user can ewher dick one of the searences r: go o thar spectfic mformanon level, or choose

r wew the “smmmars resulc by cholang the name ar felles e Tiak,

Summary result

Wolen the waer choose dhe sumomare cesulr, fwe sune information abhoot the sennoe s provided a:
m rhe search list coonplemented wath o shoor descoapnon of the specibearion. The sunnrery
rosult” d5 e of the thoee views tha- wze showed sinaltneocsly, warh Sshow inspecnon sotows”
and “sheew aloermutiees”. The surmmgry rosalt displuvs g sheot desenption of the weals of Tw

service e mspecnion opnons can be vsed o rertsve n-depra monanon,

Show inspection options

The imgaceton apticn: wlhich are mplomented consist of o chowee for one of the specificazion
lovels of e specificanon These infornmtion levels represene e Jevels thar aze wdeanfisd for
servive desenption by TTurowesks onal, 2002 The wser canowse theae Tovels oo make o chow: dor

the trpe o wtommanoe: dar he needs,

The drsiaen of the cntire specificaton o varous Tovels s oooasay teogve the user the option o
choose his absracnom level and level of epresentioon See Sconou 44000 Tach of the
lewel does provide e user with genesnl infonmanon, Lach subszquenc level hus more derad,
whete rhe lowest level, tarerface level, promide the aser with sheabc mionmanon such as wesdl
ot mation.

Tlelp funcoen abour the mcanieg of cach Tevel s provided. The nser oo eetriea: nzene
mrarmation dbout what 1 stoved m o cernun level by clicking rhe quesaon matk on the lerr of the

sereed, 1t searely query secriey

Further inspection
If a level 15 chosen, tw full resule for dhis leved s shosen, and the matchinge kovwerds are shiown

m red and bold font The other mepecnon cphons are nosy shown o0 the Ters side

Appencre T shows un exumple of a further inspeomion of the Soreecernon ofeomenon Tevel®s The
full pesclt eof v spectficerion level can consist of mulnple poors, which are 4l displaysd here, and
e Lo oof any daca tepe. This mmaloes w paosalle to display noaees aowd creane dessenload Tinles, tor
crample for o wsdl specificanin e Appendrs shows some cexr md movn ables rhac are parr of
the witennanen of this speatic wtommren level, Displived 1 the block on the upper lefr sde

an: Dl o the other inspoction opticns.

Show alternatives

The promtepe seneagtes altermanves Lused upon the scarch nesule ane desplaes chese dunng
surnnry At and mspecoon on o the Tetr side. When the vser follosws an alteomiove, the

susnnaeery result for this alteosarve s shown Tlus 13 4lso shown in Appendiz L

LN R
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7.5.2 Specification data
The apectficanes which ane stored anthe procetepe are oanstormed sereos speaticatons of o
lagge msnrance company in the hetherlnds, Lhe provsrype eplaces the name of His company
with the fictve rme Sured U7, howeever the specfiod sersoes are aemoal descapticns of senvices

used m the comypay

7.5.3 Access
The promtepe s deploved oo o public seh-ereer A chie time of soming the proteoype s

availabye wia the access LR hotp-/ Sl service-rensteraal homrever will nor be maincuned and

wll vt coenean avnalalale.

LEN R
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8 Exploitation and evaluation

The vnpluncuradon of wy softeare syswem Looan oggaization does ot erd wach che
consrawmien of the sofresee and lendseaee, The coreomwnon s follesaed by g conmnuoag phase
i wehich the svstem s constaethy cealuated s aljusted we opoinndee perkeemanse, This phse 1s
the fnd Iaver of rhe design saence nd 15 called "Lrplimtaccn ard evalvanan® The exploaraon
e the serace register negquires attention o ke delivenng high gqualioe service spectficaticns and
hawe szbished consumers.

Botore vanous esplodtation issucs are Ciscussed i Soeton 8.5, we descnbe the case study thar 15
performued o medsure the satstaction of the end-users of the prototype ws develeped o Chaprer
7o Letriys usess noeeact wearly the promotepe 1o wsee of “esplosnmon” of de seeviee seggster T
case huther furhions as e validouwon fore the desan methodology.

Lollomrag, iDube & Mg, 20055, we descobe the cose research 1 the areas of research design,
data collecaon 4ad dard anadysis,

Suction &1 deaousses the gozl of the cose rescanch aath o arotoreac of the dosgen e Chapter 7
Becnon 8.2 desonbes how che dara for che case s collecred; Secnon 8.3 ezplams he procedure

chy =ecrion

that is felloed Dy the pamapans. secmon &4 dianesses the resces of she s s

B3 discasses further coepleatation 1ssues that anc ineporcane for an Toformation Totee nedie.

8.1 Case research design
W develop the promotepe o w0sT ey the end-use- samsfaction of our approgch s vadued Ly the

pelrmiipants
The man rezearch guaestion s

Phier (o froiof i of ¢ seraser seinier, wavtired’ o aw Dptweaon Dafersmegfiary, Jrossr @ ddvder sy satinhestion

S S ateraps Fina cor B ospecied?

We expect the profotrpe besed upon te destgn as an Infomuanon Lrermedioy o luve o bugher
vser symisfuction than wveraee. The wvesgne that s meanr Jere s dhe seooe of 3 oo e free powr
sole, whicl s used o noeasurs due weer sarisBuwchion. W cepect o lighor user satisfuction as some
use feamites dre ntrernerred 1o che proroorpe. S higher vser sanstacnon muy lead rooabemer use
of the servwe rowsmer svstem (Tves of 21, 1983, w150 facree for tlue sucoess of the seeao

1'L'!i¢-"_15|_{"1'.

The: ercl wser samistasrien neasuremenr el s best dessobed Ty (Dol 8¢ Torkeadely, 1988) whe

defime 12 mdicarars 1o medsure end-user sapsfacton, wlach are soll widely vsed, Lhe adicarors

r

S P

ane rrouped to s Casles ok Dol Thoe of Ulse and Tiasedoen,

The case study vses sevice descriptioms of 2 Tarpe msnrance conmpany m the Nerkedands This
company proranly sells maarnes vig varous netennedsres Tor earnss nossons = odeoled e
creare 1 HULL arclurscrore o provide sernces thar are acceszed D7 the wtesmediies Lhe

dlescrptonr s of these sevices wre transtormed and seeencd inthe protomype.

LT
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8.2 Data collection
The protetepe s aecessble vig che et A groop of profeasionals s asked meacdonm certan
nusley weich che miplermicntaton.
Ator porforning the tasks, the partapant 12 prosened sach o short questomran to measo e the
end-user satsfacron, wang rhe quesnons o the model of (D20 & Lorkzadeh, 1985 and 4 3-poanr
rting sei e T hese results are stored forznulvsis,
The procedur of the ceae s furthe cupluined i Sucteen 803, the dae aialvas 1s foused 1o Section

s

8.3 Case Procedure
The case arocedure 1 desorbod Dy the tasks that are porformed and che measursme oot the end-
uset sansficnon hersafrer S\ group of 29 professiwoaals 10 asked roogooro the mamn web page of

the resenrels, hops Feew s service-remaiernl, The partivipants read o shers introcuszion to the

Agstrnent etere procecding m o proetoetepe.
8.3.1 Tasks

Background

The 3TA0 1w wsed for searching service mPormation by cmedevecs i the onsaneeation. This
simanon 5 swmwlared i the serdce register rnplementations descrbed above Therefore te
parricnane sheold perform cisks wira the mplementioen thar reflect mformanim needs as

CIRIUNTLICE 11 0 CrZanie o,

The vontent -n the service spectficanon consists of servive specificaniens thar e wsed im0 Tage
wsurance company. Lhe company currendy hos no secace regisrer, however Uses separare
docomenrs ro keep rmck of the services, The usefulness of o service register 13 understiocad,
Lienwever thew vl et boce: able ro fwed o sesace eogistor that mects thee Gnformationine eds,
‘Lhe azorompe uses the dart mthe docnmenes 7 creame 1 servloe rogster,

A the tenmiaclogy 15 compay spectfic, we gmve 4 bref mroducnom 1o the contest here, The
services thar are specibed promide funerons duar can be used by wnrermedianes rhar sell insurnce
Froducts T custorners e the imauranee company. A costemer o lod o o, data alour g

parrr i srored 45 arty chameensnes’, Darg abour oosold prodoct i3 srored moa Dol hat con

thronzh an festermal servics” toe valicane the reguesr,

Used in case
‘Lhe parrcipanr s instucted rooread an mroducnon rooser the coorezr of dhe service regisrer He
i thenasked to pertenm twe simple tusks weth T aemvice regster mple nesration he s alout e

son. These taskos are sclected cn the followsne consulermon:

Lo The task retlects o ovptca ] mfornaten need ot an o waer

B L
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20 lhe rask resules mooar lenst one posshle service specthoaniar
Bused on these consideratien s the folleeang tasks ace wdemmbied, froan wlocl twn mishs oo

Attntranly selected and presented o rhe parriamant, The tusks cocruin specific reocmmnology dhat s

vsed e the cormpan .

O by pheer o mertoe din wihviwse @ aedy chanacliefars ¥

TFdar ccde S peinrmedd sty Moe Dot Cduamga 171 arioe comsieiss seata el

® L v el g b dn e yaBdagicar maibod of Beoerde o Ddbesalars”
o L N merdation ol e celiee Podiy T one of $s vagyeried oo of the Usitorremessii czennoed

' L. A T T 7 PR ° R L
® ke Fheoaereeie TUasmimand T Br mvedd B reivaeie Ui sbifasicE

Thircerly Ticlowe the assigned tusks 9 i oo Owe assienod service register mplamentation. The
parricran s instruczed o follews this ok crhich opecs moa new wimndoss md e rwancs remm

o e seroen o fill oo rw guestionme e,

8.3.2 End-user satisfaction measurement

Actor the parmciount has completed e tasks the paricipant 4 oasked te Al oue o shoer
cuestionmaire The fimst pare of the questionmare containg the gquesmions of the mstrument ot
iDcll & Lorgzedel. 1958) ro measure the end-user sanstuction, These questons e

o  Tluey thu sestomm pmavide the precse nitermgnien vou aee:d?

e Diuws the witinimnen contenr it your needs?

o Diues the svstem provide repotrs that seem ro be jusc abour exacrly whar vou need?

o Diues the sverem provde sufficecr informanons

o T the svsrcm avcurine?

® Argvnu sanshed wath the scenmey of dhe seteon?

o Tluvou thiale the oumaot s prusented nz usetul foeman:

o |y the mformanon clear

o l:the svsrem vser faendhr

o T the svsremmn cusy 1o ase?

e Luo v et the informarion vou need mnoner

o Tlues thue svstormn prorvide up-to-dzte infonation?

These questions are gngwored on o Fee aomeseale, where 1= mondly notod 3 = absolurely ves

Addmionally, the parocipant s wskoed for his ceaenera: wich SO0 im0 genera aoal the service

Aol w wove response oned search gquestion can alse be consdered as oo essult lar
sorvics docs s caist, soowe need o Ladd i, tos tepe of quoestions onot mchodec as it oy

cof e se asers
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remiser specific oo get a backproond of the parncipant, Lurkennore, rhe parncane 15 asked 10
rate: s cverall sarafaction wath the appheanion ona feve poone seale schore T = ronesisten 2 =

ot 3= fans 4 = good; 5 =eaadlent.

The agmicpant 1 alele e prosade focdlback about anvthing satl an optionad rermarlss” test feldd.
8.4 Case results

8.4.1 Demographic analysis
Trrcan che 8% nvitanions sent to Twe et wroap, 21 persons e pamiopated o the rescanch,

Lz the pacncipanrs, 5§ L ondicared thar chey huve worked wch g service regusrer hefore,

The fast magormy rared thers tamifanty sach che concept of 3004 high mcan of 3,93 ana 3-poing
sonle?, their furniliety warly the concepr of service mogerer o Iinle loveer (oean of 320 o0 0 5-

AN s,

8.4.2 General discussion
‘Lhe umbes of partcipanes 15 oo Iow ro deaw sgegoificant corclos:ons, Lhere Fae, the disanssion

ta Lo e rerminelesey Dl Ssumngest wod ndicales™

Tal:le 18 shovars thee nwsan of the aconmucared scores ot ohe pariicipants and the mezn of ©w
evergll soome indwated Ly ohe user The " Seore caleulared oeer soores™ s the averene score of all
12 quesnins by rhe 21 pamrtopanrs Goorhe average of 232 scores), Lhe “Orernill score by
pammicaanes” 13 the average of the score that the participant v askod to mdicate abour Dis
“oerdll sansfacoon”

The overal score as proesaded T the pamaipancs for the protoreoe s elese e the cdolated
sooze Lk wmdicsres thar the quesnons promde o good mdicarion of e user sansfcron Lr
sones aloevo the S-poirt average on o 3-pornt acale shich mdicares thar the aarboipants e micne

thin averdge sarsfied,

Table 18 muin scores

33l 3,38

El

8.4.3 Scores per aspect
The mstanaenr of Doll & Todemdeh, 1788 merooes: tw ceer subsfaction in fogr diitferent
areas, boing owdss, sy, Jomsdt, se of e, wnd deedeen, The svores for Cw questions that
midicare 4 specific area are acoonmilared and rhe mean 5 calonlzred, mnd the standacd dewarion 1

et The foellowing 1w eurrered froan these nomibers,

o Tl relumvely lovw standurd devintion for the Protorepe susmrests that the pamivipants

mencly pated the i and sewnwy dbove the 3 ponts

o lhe I'zorumpe soores shphoy above avemge For the Jormal and car o e aspecs,

B
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Table 19 siores for aspects

132 371 3.79 136 364
0,92 1,30 0,06 0,51 AL

8.4.4 Scores per question
The rmaan damshect conzimnge all collecred duta s foed i Appeodie TU Tlach colurmn mcdizates o
guestion, vacll sow 1 a0 participant, The mean’ colum 15 the avernge scors ofF the paracipant on

thue quustions ot w-e related to the aspocts which are mensured.

8.4.5 Feedback
‘Lhe sarncipants 2ad the oppornuniry ro send Zeediack aboue thewr expesience A few parmicipants
thought the Proteoype wis smving toe nvach antemeation™ aleoat an nspection Tevel, others
recomuzed rthe wselilness of the drasion mre vutons moomanon levels 7 The Drotarpe|
Provites service mEomaten Bom vanous perspectves, which s oa poative powt™ Some

sarmicipants wondered hows the Prommoeepe wecld acrfonm when the scarch questions are fuseacr

Alchough the full specthicaton mfemanen was spht ino tw vaneo s spociticator Tavers,
parriceanes sl expenenced that the nfonmanon prosaded mthe ol resale = o lewel wus an
everload of informazon. T his calls for acdimomal reducnon of the level of representanon of the

awneed, T v e the end-caer st s few ay posalele amount ot meinmaeon.

The e residts welica~e that Hoe aneser e the cescarch gquestion fo- thoe research case s
puattively, il sense diar dis pootorvpe resule moa lngher user sansficnon than averye,
Herwever the smuall research popubinen and rhe results on the freear and e o 2re only peor o

reserveel starcenend hoeee.

8.5 Other exploitation issues

The: disewssicen of e ceoonenanee viese ef ao Tnformooon Inreomediey 1o Secnon 308 alocdy
showed that the manterance of te e’ mthe sernce tegister 15 inpormant, o facr, the

truneenmce f e contoer e most wepomans poot ef e cvploitacicen of the service regsoer

Content

An Intormanon Lrcrmedi sy stoves oo delveer a0 valuable good tooits consumers, T cnaorg tat
the consumers will Ose The sermice regarer and are sanshed wath the mformanon extracted Froom
thu service rugister, the i issue o the service <eggister 15t understind the consumers. Only
Ly wnderstunding the needs of the consumers can the service momster deliver waloe for it
SO TGS,

Lndersrandmg the nzeds of consmners cm partdy be denved by analvsing logs wluch are kepr by
the serice remister. 4 Frat step 15 o determime which dat 1w ceped o andlyse the use by the
consummner, Seooudly, amlvsis eols awe wsed mosee patterns e the use of the service rosimen, or

Andyse e generared rescles with the minal query.

LN
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Addinomal e the log, hles, the servnice regtster should keep conner wicdh s consumers 1o keep
mgasunng twe performance on user smisticnon, Questonmires cin be used o determine the

veceds and rhe samafacrion of the e wser Adomonedly dhe cod-users can be areryieseed

The necds of the consamers can Cange over o, forcing the se-vice e ster T anticipa on

these chunentp needs and keep developng the sofrware systemn and procedures,

Use features

‘Lhe use feamires thar ate vsed when derrermg the contenr o the end-user also requre constar
attenoon during cxplotation. Tor csarmple, the provisson of  cclevanee formeahon -aued
Alrernanves for e search query requites the domamn onroloey o be kepr updarec, which 15 also

necded tor auourite serch procesang,

Which use feamres are nesded and how ther are brougkr ro e end-user again requires an

swat et sa oof tlae ceveds el weslees of e ened wser.

Revenue

Revenue streamy have o miner role in the servive reotstez, Depending of the chowes thar are
nvade oo the revenog stroams saqll theae reguire hotle attenoon dunng coplomtaten of the
service repister Access m e service regimr 1w authenzed and billed or checked woich
sulasonpmions.

WL
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9 Final remarks

We developed 4 service repister using n Loformanon lorermediary design methocoloor 1o the
proviows coaproes, Tlos clpter poovedes souoe foal rermaras, The design gdelines of TTevner
eral, 2004 e wsod for cvaluanow aod discasseon purposes in Section 10 coplain for cach
of the pmdehnes of Hewner er al, 2004 hiow dus was cddeessed i the desypned sermce repasrer,
Trivally, Secron 0.2 prosents our i conclugions,

9.1 Evaluation and Discussion

Design as an artifact
LU ardfiaody s dradietinsions of Sufwmadion s pilenm aseld wr oo et svodsle and sesshodle S o gindied de

e elrefimbsra s ol Pfirsnaiion rodeess, £ R e oafidd Be vieitie Frprden

We developad 4 design of 4 sernce repister om an Informanon loermediry wespoinn Lhe
resulting dessn g be vsed as 2 reterence model toclecko i rhe infoemeten reeds of the vaniews
user Mews are men As wouns design chodces depend on the spectfic requiremenrs of each
spoecttic situanien, this medel doces nec provele o fingl solaoen bt rther pmovides o padh 2
dlesen of a serace nooster. Turchenwrg, s developed g concnne mstantiation of the desien
TIEW {15 i prototvpe, that shows howr differerr levels of speciiicaion oo be used o sadsty e

tieeds ot o stuleeholder.

Wi useel the design dheory of (S nhoven & Kranpenlbnnk, 2008 25 g meoer] desgn thoory for
desweing Informaton Toteenedmnes. Tno tos general design methaodelowrs fer Toformgmion
Lrermischaries, wo hase ro wake some omarks feo the anpliezee of rhe medhnd o sermice
rogistera Tirstly, the movenue aspect of ©w design theeny might nee Beovery nelovant in semag
remiser deson, lhe consideranon cf revenue for rhe servce regarer 18 recommended for an
ctticient ~ugnster; however, w0 does oot raquere o use aomnples reverue cellecnon mechamzms.
Ot a subsiceer will st subedize the serace regnste imoan erganesion nswead of a mone
complex per-use subsidizing In g more pablhe coccreze 4 sarple subscophean metod poobable
fulfils the nocd. secondly, the desien theors bas the apuzr w Tz on o design aspeoe and//or
Faver, Woo thinl thar the content aspect of o desin mcthodeloge Fas dus Fooos i service
repiser desgn and rhar dhe ligers shonld be folowed subsequentdy as they ate proposed in te

closten ey,

Problem relevance
Wi abfesfin of sadiie-rrenoe FIdrvt 0 P i efiel Seeesifee-Iared safmdinar fo feioeiores anel edsand dodren
g L f

iy,

Cheer the vours, the SO0 ey of theoking bas Decome mwore, Qe of the rnportant clumgnts tor
A well-fuonenomng, SO0 15 the serace remsrer. In cenroally srores infoemanor abour the varyos
servives and therr mgtual mtemeneny and the end-users of the services, This mifomuton and
e senne wikosnasreon sre widely disecssed by warous authors, and stancurds ane developed
my suppott this, Lhese are relevane problems thar cerzunly should be addeessed, however we hnd

the prolilens addressed s thesis to e miome smiportaet fer the near fuacrs

QL0
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Lhere appears to be 4 aeed for 4 sermce remsrer thar satishes the mfornanon needs of both
bBustress vsers and cechnical users. The current service registers e prinvanly focused on T
interrarion wich sestem architectyne, and thos on tochouea wbneerion, Towever, die need bz
other servce speaficinon intonmaned 5 encomctersd by oggnizanons For ezample, the vsers
eepoct thar the service -egistor provides answers o questions abour the pumpose or guzhioe of o
service The-cfore we noniced 2 smp beoween imformation avoeds of nsees o tlee infoemation Hed
5 currendy provided by semmwce reoister. We adcressed rhis problem thar s encounrered m
ornianions by distinguishing wunous mformgtion levels and cepes of nbermanion oo be
specified for 4 service,

Design evaluation

Wi i A enedieisoe

gty aed gffinaey of @ e ot el e rpeoridls eemesivaded we svdoa

Farg i

Woorweore alle fer divelop and testan mporkant part of the desiees, TTessaven, the el doesien s not
cvalugted  ver, oas thes would oreguire a0 complete cmplaneswation preqect. Based on
recotmnendanzas of (Dubé & DPacé, 20050 e ser up o case smdy, Lhe well established
wstsutoment wernumens of Tholl & Todeesdels, 1088) wens adopted w2 moeasure the wser
sadsbacnion, Resules saeew the prototype of our design approach of 4 sesace cegarer resulred m

an end-user satstuenon thar s ngher than che dpomc average on g 3-poime scale.

Research contribution

Wiy sl

CRM-RTERT TRSRICR A prowid i and wailiali conlithationr 0 S arsai of e seiEny s

clesini Fosdarions, andd ar dorie serhastafpoe,

Cuoment cescurcl mpunly focuses on the aotoomios discovert of sermoes by appladnony throagh
seemantis searches i the serece nonste- Tomplass s on the sonantic ach, which promises
Auremane discovery of services by cdvanced semamnc querving oo the seovice reglster Vanoos
authers propose ceoensions e the corrent TTTIT stundurd &2 muke this pozsible Tleaever the

ifunmatie necd s ot hunvg users seem o play o monee mole e oeseacla,

W doesizmed o serva romster that Detter addresses the smtornzgeen oecds of the s vaees
compated ro other approaches, We hereby toous on the mbmanonad purpose ofF rhe sernce
rognster for hurman users, Woo think thar the desien aspecus Duesesl, sy faberes and svsse? slould
oowddressed for g design of o0 service rogsner weosansty imformation needs ot all involved
srakeholders, The srmemized desgn spproach requizes the desipner ro gvaluare differenr design
aipinTsound e cholccs whether o soclude these e the deaemn which rosu'ts - oy
comprenensive design, Laeretore we propose the use of the design theory bor Infoomaron

Tomerrnceliaries oo creane o design fo- the serace rogisoer

Research rigor

Phesivge- ey veveared prdfer soe [y aiddosfeor of Mipeven seefiodds de Sedh e sveriasiions sl eralaidios of

s Spafpe

Wi have applicd several caseog theones e the onstawchon el cvaluaren of the vamoms

armifacts. The desgn soence of SWanhowven, 20007 15 vsed a8 consrvenon methodoloey As o

Q010
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grideline oz what conrenr 15 used, we wsed e service speabcaron livers of (lurewsk: er al,
2002 This resulted g desieey wnfact that was fucher develepoed oy prometepe. To cvelust
the prototepe s follovwed case ey soidelings from (Ul & Tand, 20030 and cvaluated vsing

the messuremen nsrnumens of (Dol & Torkzadeh, 19548)

Design as a search process
Wi veareds fr w gffediie GRS RN T wii SRR Wi il mrnaar i veach dnved encde wlva S fpeny dner i

LN FLSAE SRFURARIR,

Connclermg all these aspoects, soch as means, ends and Lows, gt 0w seng oo g preblem
ENVILOMMENT 18 ofenl nor possible Hence, cifferenr reseazchers will come up wirh diffezenr
soduticns for the same oooblem, Therefore, mulnple service reoszer doesign approaches csase thue

all v strongoer ang wealor peants

W prosertod g dessen thar can Lo consideed ay o an attompt tewsard s mone funcoonal semeig
reoisfers sread cf resedrch produces, Whether the resulmg sermce register mndeed sansfies rae
needs can be concluded only afrer full umplemeneanon, Unlucky, we did not have sufhictent oo
o autually fully meplement cur ness deswen m proctes Ilonee, this thosts cun e consdered ws o
srart poant Lo perform 4 sound companson bertween differear tepes of sernce regsrers we

provaase to perform rescarch o followange aspocts:

L IR ML [T P I Y
R sl SR EE N .|'L.l_:.-__.r c AT

Lhe desion merhodology propesed m rlus thesis has nor complerely been wahdared  Lhe
nethoelology roesults g doesien that tiocs naltiple viewss of ditfemnt acrors ey account aoad s
complex to unplement. Vaidinon 1 only possible by anolementadon of 4 comnplete design,
which we recormimend. Bused wonosuch anomplomentazion wooaee able ro dercrmineg shorhee rhe

clesten rncthedology meets the cepeembioons, meormeation ceeds and serataction ot all serors,
Forslaarions o abenyimoivon: wig el

The separanion of the service spoes fcation o vancos spocticanion Tavers s o first stop toaards o
strgmered ey of stonng the service speatoations To s anpo-tant o spoofy exactly awlat
specificatom wronmao 15 to be smred Usiag srandards foz stocge of mfoomanon resulrs i
L antornnen overlessd o clear comurieanon touser, Tochermong, the servce regiseor can
wse the structure of the stndards o derermineg which waformazion to oresenc ro rhe user Jdrenng,
the Tevel of reprosectanion. Thoally, capocially for the Slower evels”™ of o speofication, the vae ol

stuncka-els s crportant e cechunge process infon oo,
bl 0 for cmmhar s

Tt 1+ oof rercsr o desive o chocklist fron wluch de: resclt o7 the mcthedeloey incicates foooy
arezs and/or Tuncliens Such a checklise can be used o compare different currens, commu )
service teptsrers 1o detennme which regisrer 15 suirable for vse i which speaic crgamszation
Tughenoore, this chiecklisr can Le used o check sehethor an organiscion bas pad atoenoon e all

Aspecns of 4 service teglsret,

Communication of research
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Diiggr-icfence ruvercl el v prosenfed ffecCeely Soff fo ferfmedomeorionied o bedl v smauagesmesi-oionicd

SR

We beliere thar the research preserred m dus hess 15 accessible e both audisnces. The use of

technological or maregenal jareon 13 lep e momimcm or ccherese e amed i thig thesis.

The immenticn 13t provide techeica] wadiences vath ifengron cn howe to desgn the sema
regnaer and provide the maamsnert audicnee vath imformanon of why s desien apprcach 1§

proposed, Le | toosolve 4 pesaie problem m their ogounsenon

9.2 Conclusion

Ler cemahidi: e rthe thests, we recall the man research quesnon as 10wy posed m Secrion 2.2,
Ay Drfowmsaiion Tniersediany ey Srnees 3 poiifdi sivectared mefbod e wuiiler defon?

The anawer to this queston s that the Takemmaaon Toermodiore approeach s g satalsle way

service repsster desg, We will mrther eluadare this below.

Lhe desipn o2 4 szrmce regsrer 15 4 complex undereaking, due roomulnple chowes thar have o
ade wbout the tumcoens thas i should wod thar ot shoold e pedonn Propedy scoping ©we
service regnster wlenatics the arbemnen needs, loading to the recaremenes of the sermvice
rewisfer, Lhe developrnerr of 4 service tegisrer thar folfls e wnformanom needs of wnous rpes
of gsers 1w oa prerequistes and e beodone by usng thoe atenngnien mermedsane design

principles,

Wi shovweed thar the gpplizationr of Toformation Totermedine design theory o owe develoa nent
of 4 design for aservice tegster 18 wable Lhe desion thenoy forces rhe designer mo approach che
Lissearally these are the wews of ceaten, masaessni, seaidonaie fenossed and aosigseers, The desten
merthod idannfies lavers (husiness, process, mErasmuocraze) and aspecrs dconrenr, use feamires and
revenuest tan can e filled e ferow seevice rogstes Thess lvers and aspects sheald 21 g

Addressed m create A service register thar folfils the requirernenrs ser by the vsers,

A nmorrane tssne and man ey podnt il the design o2 any service regisrer 15 the quakny of fe
sorvice spodbcations (Lo, rlwe aeiesdl stored i The register. Mrevous ameripts o creare 1 public
servive regster sheww thar when o nfommanor connot be trosted o Te o7 Taghe guezlicy, che
register 15 000 (G enly margmally) used, Therefore, the omanzanon thar comsiders the wse of 4
servive rester should put ones anismes e place o ensune the coagboe of the informanon angd
trbe the mnfermmmon aviulable o cod-users e, s fesderss. Thoe service megister is thus mone
than qust 2 software systern, and  clearly  requires  ogmniaconal  swochores A sepuncte
erinizgmionad unit (or at least, some moles asstened e crnpleveest can Le creaned £ oo the
service repisrer, Lhe consmmess of the sermce repister will be wilhng ro pay ko infoomana wich
Ll quality.

Craz desygn merhodelogy prowides a0 srmemred desipn approach for che serece regster A
lovel e specthcation of g service 5 pmpescd, both for o stroctured  storage of  servi
mEorrerion and as 4 means of addmg vse fenrures These snealcanon levels cover information

newds from coosemers of the service regster, and ond-users can chioose the desrad level of

240111
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specificancn, Both rechmeal mmd business orienced vsers should be able o nnd their desred
intormars, Howerer what wfermanon s oro ke ostered and —ar Teast as imiportant- what

stuncards are o e used when spoeofengs the service ane salauects For further rosea-ch.

The spucificanion of o sereoe nvanieus speaficanen ovels may also sesult inog feamze for the
usets of rae service repisrer “Lhe vser wall ther be able to tmd hus desired rpe of wfonmanom by
sevecting the apprepnate level of specificatc imformanion. Chiher use features are wentif-ed such

a3 tirmchngss, Brosacse opoons angd altenanves.

Dicfimnens: of concepes from che serace spectficanons may et doman cacclogy. This
onrolooy i mim can be dsed reoseazch For speeibheanons, ro dorcromae the relewince of reales

ane closely reated o the cntoloye.

Cha- prorosype in the case stody showed o user satistinmion conmststently higher than the 3-poing
fvemge o 4 S-nome scale, Hessever, coe to The small researcly population sie these resolts
shoule be oimoeprened with carc, Therefore we recommend future reseanch e companeally
dletermiew the appropratencss of @ mforrmanon eoennedury appeoach mesatsting ntenngmen

needs of the end-users.

‘Lo conclude, the appheanen of an Infomunon Ioennediay desion merhodaloey o the desion o
servive et st s vilble end miakes it possible tooapply o structoeed destien mictheda sene, The part
thit lus ocen weswed the coad-user wtereron) mdizates thar oe desien satisfies ©we cnd-user
requirernienirs Whether the desyn resulr 15 o soirable sermice regisrer design should be empincally

dlernon souted and s left fo- forther researche

2u011
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Appendix C.  Architecture of a service register

A full archirecrul medel 15 o o0 Appendiz 1) this section desombes the ansformation of

the ca-lor menmioned coswen clements.

Environment

‘Lhe actors wluch ave wnvolved mnthe exchange oF o service specihearion dare the firsr concepts of
an Archimgme archiceemone, and boelong o the Tvironmens which s fabeove” the busess Twver,
A thw actied wotoers are kel to be cwowssreotly preseng, chey ane assizoed tooa role, woich s
supposed o be comsisent, Lhese roles are mennzmed before, and the Axchimare represenramon

s wven Ly in Tsnane 23

II_!NIIE ard amae
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Iy I Iy 1y
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Figure 25 Archimale represcnation of aciors

Business layer

Arghirwne sphies this layer toodiatinet Boetercen come el iseraices moeiminsgul foe the cnviremment
vy witermal ithe realieanon processes for these sermces) behoviour Lo make doy posable, the
Lusines: foeations we to Lo otracsformed. By doing o, Bosiness processcs ane groapel ot
services and processes which woement these sermces, The namuny oF the conceprs w0 foom the
civeimnment point of view, s Tesien serace specification aoguinng’ means that soeme aotor in
thy coviromnent i retricve dusism oot of the service specthiczticn usiose thes service. Th
processes arc lugh level beee, the conneenons wath acmzs and outher decomposinon @3 showa

the wrehitectome e Appendie T
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Process layer

Ag stared betoce, Archimate 13 based upon o service ooented view. 11 which processes maplerent
the service o lver offers, Tlus resulrs w:oan other detizion of processes and functions as che
thuery doesign, TTowever, Loth Tovers ane mmuant 2 show hosa the Tever above s implemoented n
reoms of appheancn (nenems!, The weanted processes in Secnon 5.2.5 moplament the busmes:
Faver andd gre transhined inbe Archinmgne’s Tanguage vang she sphic Taver desoene Tigune 27 shoses

the: el
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Figure 27 Procesa layer in Archimaie

Infrastructure layer

Lhe wtfrasrmcnoee laer 45 mennoned m the design theory wdennbes rhe mems necessay o
unplemenr the processes, Arclumare also has a thied laver, namned the “Technalogy lave". As the
vy W ey sumgests, Archiman focuses on the oechneloey as w means o -miplemoene T
“Appheanion Tarer”. Dur thig s qusc ome of the thiee idennbed serx of memns, mumely the
Tofoarmution Technology™ means frome Zhe desgn theony Tlos seorion disousses tle doee socts

tar thuir reprosentanions i Archima.

Information means

The knowledee of conercts, creators, censamers oogand Taos of avikble service specifications
15 imptant @ this indormation may e used oo deterning what can be offersd. Accoending s,
these wnformanon means shovld be tken it account whon creatgs s archirecrure, Arclinmen:
cleals wath this Ly using the ‘Buasiness olject” Ousiess Taverd, T orest” JApplicanon Taver) or
Chmibacr” (Lechnology laver; comeear This comcept can be used 1o represenr an Ionkbamarion
et As an example, oomedel ogeen wlhich iluserates che use o7 a0 Aot in Tamne 28
Tler, an amituer contaiming 2 i of avnlable serace specficanions s wssigned e the dotalzas
server, and i vsed Dy the Sermce specificanos admimseeanen Appheoanon’ o deremune if rae
content should beavouired. Ocher Tnformacion means can be mnodelled e rhe sane s,
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 Application components and services_|
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Figure 28 Example of use ol anifaci concepl - Archimaie

Organizational means

Three nean czmesnres of organeanenal mces can Reodenofiod: Qrganceationz] oms, procedures
and meles, and nerwods Lhe ogynizanonal vmes can be represenred wn Archimare warh an actor
concepl, assacnled with aspeang Peccss Functon /Col aba-auiom. Procedures and rules can be
reancsented by the Husmmoes: Olect” concept,  and oane linked . om0 the
Provess/ Founcuon/ Colaboranan they aoply v, Abhougls having o network of de consumers 1
well unduerstood and should zpeak for meed £t can Leorepreseoned Lee the use of mgloiple oo

conceprs, This s displaved L igore 2% For d service rofsten s,

The search epooens olject npreseors the wse of scarch options mthat process. T assigmment
bermeen The coordmator and the dat object omehng report indicares thar the conmdmanes 15

wreelyed whoen g tineeling repo-t i generaned. TTe s responstble for che baedling of ther nepor.
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Figure 29 Examples of Procedures, Dieparimenis and Networks in Archimaie

Information Technology means

The third cutogony of mczns s the Tnforrmation Techneelosss mcans T This 1 ana ooy o the
third Faver of Avchirwane, the Technologey laver, Concepss of the theory can be chissificd oo
Lesials, Servers and Dewoes, and connecnons. Teols are considered o be (pars of) apphennons
Arghinme, whi'e dw echers wre placed v the Technolowe liver Tiggre 30 shows the soncepts for

the transfernann wols with <elated servmces imd neclurology,
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Appendix E.  Prototype screenshots
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