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Web- Servi ce may be foun us hom/a otentlal user an access such

web- Ser vi ces, and & sﬁéL&% déé@? protocol for

t hese Web-Services is also a neM/defrned protocol caIIed SOAP whi ch st ands
for Sinple Object Access Protocol. SOAP is a way for a programrunning in
one kind of operating systemto conmunicate with a programin the same or
anot herpid nd-OferAn iQRAIALIIY SVSEID Rerdsiand Pref IRl drhe\Wrd . W de
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mechanism for Web-~Services based on a SOAP-communication

protocol.

A new technology currently evolves in the Internet, the so
called Web-~-Services. Web-Services may be defined as providing
existing or new e-business services into a service-oriented
architecture (SOA). These Web-Services are normally offered by
independent Service-Providers to support other Internet user
in managing their Internet activities. Examples of such
services may be tax calculation for an online shop, payment
handling for internet shops, or document translation into
various languages. To support these Web-Services in the
Internet, a new architecture was defined, SOA, the Service
Oriented Architecture. This new architecture describes how a
Web-Service may be found by user, how a potential user can

access such Web-Services, and a language describing

The communication protocol for these Web-Services is also a
new defined protocol, called SOAP which stands for Simple

Object Access Protocol.

SOAP is a way for a program running in one kind of operating
system to communicate with a program in the same or another
kind of an operating system by using preferably the World Wide
Web's Hypertext Transfer Protocol (HTTP) and its Extensible

Markup Language (XML) as the mechanisms for information



. Service

exchange. Since Wb protocols are installed and avail able for use by al
maj or operating systemplatforns, HITP and XM. provi de an al ready at-hand
sol ution {@ f2ag3a% obl em of how prograns runni ng under dif fRaHARSE LI Ng
systens in a network can conmuni cate with each other. SOAP specifies
exactly how to encode an HITP header and an XML file so that a programin
one conputer can call a programin anogher conputer and pass it
information. It also specifies how the called programcan return a
response. The basic architecture of SOAP is shown in FIG 1. The basic

ar chi t CehiiB RTPLiRes (REPB-6RBRANENES e LACRENKLCARMOKIdelan ENEor
Servi ce-Brokers, and the Service requesters. The Service-Providers publish
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Web- Service €.9g. a Cax-Carcalat i'on service. Service- Provi der s publish their

Web- Ser exeetily BewvitoeeBrokier anTHET8eheadexPraodi dar XMhowis leheosehant acs of

t he Web-Service.and ublh§h s_it inctﬁﬁ rig@t cate or¥ Eg t he

Ser vi ce PBPOREMs 'axl oﬁf. 8t F?npuﬁ she 89r?ﬁe BePUPERSE BPUDIESF to

t he SerwncepBrekdr iiafeahhedoner vitcaeldesepeptifoas Bewvihe daitedptions are

XML docunent s t hat de;cribes t he semantics and the nessage APl (Application

Pr ogr anfritg TPAt EFFalEF Y5 & EEPPRPISWeb- Service. For exanple, the service

description for a tax cal culation program may include price of the service,
avai lability, functionality, URL, IDL and so on. |DL r )

er § aBBenbRe: AR OLLRGEIE, oGeFPREs SnaiPHpUi ARG TucTbs Basies -
PCT/ EPUaE28 tecoulrputofdird seeqyhi-ed bymbbabnYéb- BReveeeviservi ce
requesters,,égomnn% t he Weh- Servi ce theg need, ask the Service-Broker for a
list of FEOMHIEES i RPPhIETVACEGEF PR eASser U cENReGBEYLEF FEEEPTESTBy SOAP-

Find response a service description for the requested Wb-Service. The

Service Requester uses the IDL for converting_the_input data,fornat
gener at 88PN CEREERVAGCESpPIPRALSENtRAt 8ValyaPalibY naf EBGUFrE8PHY

Vieb- Ser g iaRd, Sends saroOAB-Beauest cegiatekngniiheategyeibedrhaput data to
t he Web- Service.. The Web-Service returns a SOAP response containjng the

resul t Pylpshedalisb-SeryicesxapesRFPVifs PRATSHr §RPEEIREFuedRer thghe

SOAP- ar ghirtackUReqaeslbscUssedgabayeideesrBRbraddr essaah addathewaspect of
charglng of .the new Web-Services. As far as new Web-Services are offered by

t he | nt eEF¥LCLoARY thep sreleviner thpEeWgb-feRuAERd by commercials. At
present there is no generalized chargi ng nodel for the SOAP-\Wb- Service
architecture allowing Service-Provider to charge their Wb-Services. It is
t her ef ofe t¥Bii68L SPAPRECPMEBARRLILARVArFBALEOLRFBYREc BegchEr BRE ZRB1 Rar gi ng
nmodel fgr+\Wh- Sarhces whkchomay integrated very easily in the present SOAP
architecture. This object is solved by the features of the independent
clainms. Further preferred enbodi nents of the present invention axe |aid

down i ngdepgpdent otk ALES o rBRLEF 4 SHMYBRY CF-dHE. L NVENTLLIN- ey ps £86A1

r
invention discloses a systemand nethod for counting Wb-Services by neans
of a ReSeuvéecCo8RTFLcSePY¥PYedetPepullasharhehn) Wehdeperdeat t9eb- Servi ce

based 08.230APEro¥Or02108238yvic&-Provider knows the semantics of

the Web-Service and publishes it in the right category in the
Service-Broker's taxonomy. What is published by the Service-
Provider to the Service-Broker is called service description.
Service descriptions are XML documents that describes the
semantics and the message API (Application Programming
Interface) of a certain Web-Service. For example, the service
description for a tax calculation program may include price of
the service, availability, functionality, URL, IDL and so on.

IDL, or Interface-Definition-Language, defines the input and



PCT/ EP02/ 0281 S conmmuni cation architecture as well as a system and net hod
for using the result of the Resource-Counter Service for calculation of a
char ge baggdekhhe SOAP-conmmuni cation protocol. The Resoy G@rpydbikier
Servi ce may be accessed by all Service-Provider having access to the
service description of the Resource-Counter Service. The service
description fox the Resource-Counter- Ser.vice may be preferably created and
publ i shed by the Service-Provider, categorized by the ServiceBroker, and
can be found and used to invoke the ResourceCounter Service by all

Veb- Ser |, egn bt Qytderraghifed LPARLOGIDUEL - The. REsOp Co- Lo S ol Vi ce
mai nly provides the functionality to create all necessary dafa a.?omﬁng
cal cul akneviing the Wabrfervoeet Heeyiseeed, aasiebtiser el ce-Brokagifoxime for
serviceq eNg:lbERLRls sebvifieendeclifabooal gudaly o0, Olodg, chiar e Ttsel

+ may be %one y a separate specifrc accourting and Tl pr esent nent
conponenecahved prySGPal Ebnd npéspenseda aseani ext@esinipt o hisor the
Resour ce- ' Vi ; jtion to bhi resent ment._.an | cul ating
char ges,gegﬁgg%%aﬁ% %%g?l%'sgﬁl?écé \iy ee:)Fk ré\jsl;tc%rc S[rreesoet}ﬁ%glﬁotc?lﬂ gger
any ki ndootert tudg r tiné cipaytredd tor boasst Jéreexkted dby ttiee Resepw ey Count er
can be nmapped to different .rati nodels. 1t er re,supports ltiple
Sorvi CePRPBLF TR i TFO L Rett B FEP .t Sst i Sk SRPR 192 he
Resour ceefifdsind es08RF vegee sayc i vl tlend utlid eforwact édniadpuit edatiad wonnecti on
wi th chargi a \Web: Servjice, e.g. create Service Requester accounts and
cont ract 89 BPBVPTEY S Eet TBF UORCIRAT He® rotiof Rl S T 99REE hovs t he
basi ¢ stones nen®f tide SERPLVED¢ St edat @y Che I@Ct e Waswiht ched hendr esent
inventign is based ' FIG 2 shows an exanple for a typical

SOAP- WeBEBEHGF cREBMMEhTEat i on architecture as used by the prior art FIG 3
shows the inventive Resource-Counter inplenented in a SOAP-Wb- Servi ce
architecture WO 112/1182311s PCT/EP02/0281 S - 5 FIG 4_shows an

exi st i ngRSCEPRR UMM £2t FoRe AT HII 24T APLHRWPTH TG 3EaEhddd by the

i nvent i ¥e] ReSOUL £ LOUSE CEnDES W E o Fl RS BhPWReBUEd R RISE! 1 0N fHagam for
using the inventive, Resource-Counter Service FIG 6 shows an interaction

di agr amPEBXeP2IRTOHCRF A Bi PTivERA LW EnfBHREIN YR VLY 36if t he

i nvent i ¥t 1RES OtF £€- £PUPL AN S8 b Ecddind 3 31 4 he basic idea of the present
invention is shown. The existing SOAP-architecture will be extended by an

Resour ceCount er Servi ce being accessi bl e as own Wb-Service. The

Resour cgr QoHas &t Sedt & €1 §BYo Der WOKEELY | dha¥ iR JTRRRAIESE RS did | ows: The
Service Requester (client x) 1 uses a \Wb-Service fromthe Service-Provider
2. If tPPAPVMBL e YEeS | &Y floitegtdere allowing Service-Provider to

charge their Web-Services.

It is therefore object of the present invention to provide a
generalized charging model for Web-Services which may

integrated very easily in the present SOAP architecture.

This object is solved by the features of the independent
claims. Further preferred embodiments of the present invention

are laid down in dependent claims.
BRIEF SUMMARY OF THE INVENTION
The present invention discloses a system and method for

counting Web-Services by means of a Resource-Counter Service

offered as an own, independent Web-Service based on a SOAP



of charge, Service-Provider 2 contacts Resource-Counter Service.3 for
provi di ng accounting service. It is assuned that the Service-Provider 2 has

a contracyouwhlosbhhe Service Provider for the accounting 5@@1‘9?@2/3‘2815
Resource- Counter Service may be al so an internal service of the

ServiceProvider itself. Service-Provider 2 will send a SOAP nessage request
to the Resource-Counter Service 3 askigng for accounting for its Service
Requester 1 by providing at |east begin tine for service and end tine of
service. (FIG 4 shows a detailed comunication protocol for that case).

After a.GehkR FaPeSd Of-di8s G c QNG WeEKye 10N& IONt)s £ RETAHE GidWHOE d&Sr 2

wi Il request fromthe Resource-Counter Service-Provider 3 all records fox
t he acceosingd ngheresilt Thiestdhe Reralsreg-Cadedd Sarva afatferbase 4) and wil |

be sent %QQP r r]%g%ﬁt [hes ed for
« cal cul a?%%%@% e crﬁacr?ggaogg?a;fe%;ete y er Vi ceeslgé%ﬁgsotq%}qméléhe esour ce- Count er
Servi cermat ot gl prijve cRess aurecd timwtn el Sy itae ¢ imeat doea B osscesk dny addt a
al | ow | .af | . r.t e i f :
1o 118508 SR L AR AL od SR et iR & |
end ti nehé¢ cReseumeeoulieey | $atvicad cUlhadt ismrwifce e schapge ant Selxf tiwy be
done by_a separate specific accounti.ng and hil.l. present nent conponent which
may be %?%%u'%_laée?’}gh’{)eerd aesr\éhceei?aéﬁs}?‘%r?ﬁegfetrl?@%sc({ racr{eegl?n dgr Ser vi ce.
FI G 4 shaiwbighéd e alheSQAR-cnrsnpy @atdean atathidoadizeade ex tdied eb iy dehre
i nventive Resource Counter:Service, Service-Provider 16; 18, 20, 22 offers
Veb- SerRF RS 1 il P B, LA, AR AR T B S ASSOECe
Ser vi ceeRlivefleseBd f f8f Sl ReaouB Qe iGaHHe 19V ed d? a Beldrging
Service-Provider 16, 34 éaubl i sh service descr.ing&i ons 14 28 for their
VebSer WAL | nTR RGTYHCTHIYUISF i SEHHE STAHTY. BEREFES HGnony 44; 46,
48, 50, £197c tibdrigl Bt yWSQAP dRsRag & I e S (ulddtsh)al 198rivigce Requester 2; 4,
6, 8 as well_as, ServiceProvider 16 receive the service description 14, 28
of the FeturR Pt S8 i TR RIS eSS e & SRS VESS1d)R - SThe

Servi cepdipmiesiis for st | Yerld L iMAR I iRittvibd. anratfdnhad SOAP nessage
request q‘b%:ua ng service description 14 of the requested Wb- Service for

conver t§RCHRE DS ddiagita et i e eldt Sabb e dPrea®Yord SRSt r eat ed by

the usedped Nt c aadkadith 18R SSRNIRTT 10 B thkeh th - npfb#Rsire dier SeRVi ce 24,
30 and sends a SOAP nessage request containing_ the converted shopping
appl i cd¢ ot Rt HRERentRd AL RRHENRS IR itoh % RSO UNKE ~SONALEE- Provi der

16. 1f dde,pid heftl | Lpdi s Ucs esds, dhes MR esrue equestings then
executed by the Application Server 20 using the SOAP Server 18 for calling

up t he hafeas e iadaidle the- REpowrqp-Qopntes SRraticsn CagpPecdSesh. Wen
the ' b-Seiyd&e dsy oMy dedh1Sarndfigr gra%{éﬁe;r pk® RS TSR CUNt i NY
r

request to the Resource-Counter Service-Provider 34. The Resource-Counter

Ser vi ce-l2 RRIPWECIT UEERMICF R darPacthd datid feasat ApdndaMosielain
period ff {hdEerd e SUPHAEPTANI IR el EdrRGRIeY §F BIEC QM keeQrds for

cal cul atiggﬁthe charges for his Service Requester 2 using an accounting and

bi || présrerrmt ungsmientaiels n Binaddot hethenfegovese-PuRer WO
U2/118%§§PViégjﬁé§nﬂéyGEﬁgnéhrther functionalities in connection with

charging a Web-Service, e.g. create Service Requester accounts

and contracts, provide a set of accounting model templates.

FIG.1 shows the basic structure of a SOAP-Web-Service

architecture on which the present invention is based

FIG.2 shows an example for a typical SOAP-Web-Service-

communication architecture as used by the prior art

FIG.3 shows the inventive Resource-Counter implemented in

a SOAP-Web-Service architecture



present invention, the Resource-Counter Service 42 has the additional
functionality to create a bill for each Service Requester 2 based on a
bil1ing pgefibhespy ovided by the Service-Provider 16. The BiklgpiBishe sent
to the Service Requester.2 either by the Service-Provider 16 providing
WebService or directly fromthe Resource-Counter Service 42 to the Service
Requester. FIG 5 shows an interactiansdiagram for using the inventive
Resour ce- Counter Service. The interaction di agram shows a nethod for
execution of a WebService at an Application Service Provider machi ne (ASP)
usi ng ap HT TP/ SOAR;hasedh 0PN GAt | ik U QRG] 5 cakhiod egugsitied (BRSeri ce i's
not free of charge, and therefore the ResourceCounter Service is invoked
for counting. ThesiSwnvive Fe@udsttreriantidw HHETE-IVson vee qisssiunaet he ASP
1. The ASP retur t i cation request 2. For exanple ASP sends an

. aut henti cation r&%%%o%%fak?inﬁcﬁg a random nunber to the Service Requester.
The Service Requester uses its secret key and cryptographic algorithmto
encr ypt e. random number .. The Serwvice,..Requester sends response .to the
ASP Lo ng ¢ RO bt M SR GO i WY IR i L

i nformati on. The R&Pwses-thmtaegaedwyiae i nformation to retrieve the
secret for the Service Requester fromits database. It uses this key to
encrypt the sane random nunber sent to the Service-Provider using the sane
al goritihmeas the Seswd cen RagtesdieriorASH axprgrarfes: tdye ey pifed random
nunber returned the Service Requester with the result, of its own
encryption processS§ cfrher‘?e"g P FSehES HFEm ?tﬁjfn THESHYA ce
Request er is aut hesdder@ndcdmtbdd - tce access t he requested Web- Servi ce
WO 0210823(1S _ g _ PCT/EP0O2/ 112815 The Service requester, especially its
SOAP client, creates a HITP/ SOAP Bi nd request using the service description
for thery egrest achdbaNar Vi den i efeialine Juryidediy ch S&y WieRnBr akgy and
send the HTTP/ SOAP Bind request to the ASP 4. The HTTP/ SOAP Bi nd request is
t hen f oPhs BERP tPATR TP FREEHGH Wikl die fitFe0ass L3 Ay RESOMESSAOP ser ver
request ot R &F efd 8y Bk ISt (- sd sl d eeskefiddblzesarideLe he The SOAP

client creates a HITP/ SOAP request for invaoking the Resource-Counter

Ser vi cERYEPHELS HEOWHISH REHELTS i dif oMMt REGU S CARCHRFRSISSe AR ce
pref er aphy) proviied y-fhce Seddisfdr okeari atd pendsi e TRT PR mAageest to

t he SOAP server of the Resource-Counter Service 7. Preferably step 7 may be
execut ek IRl §he Sy erti Ry ondend helft iduts diehnsiarod goris pet free

Ser vi ces £royi€ad, ase XU Al Pk ARav e has g rIdRir@A co r the

Resour ce- Counter Service is started 8. SOAP server sends HTTP/ SOAP response
to the FeEvEee ef fowiREAY M TREERAWE IOSU ATV iSe vilde st &ase@ed® thidw t he

request gds Vb SRy S8 daEX ef Ulad Al G onthant e ERSRI W& siceconpl eted 11,
the SOAP client of the ServiceProvider sends a HTTP/ SOAP request to the

Resour cRr@oidrerf Serie @qerwitidne cigniing B2 Ressundrs GRegd@tce- Count er
Ser vi Cesd 5, 5LORRAH Ja: 2118 ReSOWESI{0WIAS; REI0H Ghd YdihfiTed response to
the Service-Provider "Resource-Counter Service stopped” 15.
Ser vi cePlFlP‘OW@érl,t%ejp’éc!%IW1¢Q'SPI$®NIEQ§%rK/éT11r1et %a SSHARFEASS t he
Servi C%S%gé@ét@& :t}%rﬁ’é&ﬁncc\_?ﬁm:ﬁfrﬁf@r r@f{fir!:dé eSWdiinfi&dol lowing is a
sanpl e request nessage ich can be used to record a client begin
time: @mm@lmr@r NSES \ﬁmBiQﬁjiHﬂﬂuest;e.r > %M}Q@dﬁdﬁ%@t least />
<oper aty, o NAFT ARG VA&Syi & HE JIRS AR kLRSS Ifows a
detailed communication protocol for that case). After a
certain period (e.g. one week, one month), Service-Provider 2
will request from the Resource-Counter Service-Provider 3 all
records for the accounting period. These records are stored on
a data base 4, and will be sent as a SOAP response on request.
These records may be used for calculating the charge generated
by Service Requester. The Resource-Counter Service mainly
provides the functionality to create all necessary data

allowing calculation of the charge for the execution of a Web-



. based on

WO 112/082305 - 9 <soap: header el ement="xsdl: Servi ceRequester|d"/>
<soap: body elenment="......... "/> </input </operation> </binding>

PCT/ EPO2/ {d8basie soap: binding binds the Service Requesty/dpdhiiGs
Resour ceCounter Service Service-Provider and defines the type o% SOAP

nmessage and the transport protocol. The Service Requestor identifies

hinsel f in the soap: header el ement, -.wgere the ServiceRequesterld is passed
to the Service-Provider. This is a sanple where this information is passed
in the soap: header elenent. The soap header is an optional part of a SOAP

messageg. ARAcLf HOf. avadh]abl fne 1S SIM REReEstErld Y alsa be passed as

part of the soap: Dody el enent. The soap: body el enent carries the actual
requestThe fhraResadleekaCoomtef e haraeriiaelfe mpy thee ddriedy 1D, t he

begi n L g5, £ Le Copdd G 6. ShOUBL AN A ALAGLI 0N SIAMARLAT GLaakidg: 2 bi ||

or mat1 on recei ved e inventive Resource-Counter Service.
The Serwhiteh Regyest exl drasimpbemaitte Barsyiage A tream ABP Hforttspiegdumse-and t he

account i %' . present nent application of the Service-Provider creates
a bill %ﬁ?n%?gt %£%%$%'fron1the Resour ce- Counter Service Service. Follow ng

steps are perforned by this method: The accounting application requests
aCoOunLE 0, £ ohies % VheEeOUER) Skl (o R L4 o seae @
requestbygtise ubagent Bporkedalrcd i@inved-Bemvideref rame y 2. The SOAP Server
WO 11239585 T VAT HEa] EHoo A8 2% OF L SR SR ST HrTRl SoRp
response. gM t& tare- eeToOuld t hen deddrtde t e oot d Mg epdeatidean 34
APl ol on prodices, & LL Lor SlLetlx Bposs an She sccount ng gt
client x6p.38iphblBsEefdrtics| d@iirdptiorg 18 g fokhaHaild waeati on may
al so be_inp|l emented as an extension to the Resource-Counter Service
Servij ceSexrvices in the right category in the Service-Broker's
taxonomy 44; 46, 48, 50, 52 using a SOAP message response
(Publish). Service Requester 2; 4, 6, 8 as well as Service-
Provider 16 receive the service description 14, 28 of the
requested Web-Services by a SOAP message response (Find). The
Service Requester 2, especially its SOAP client 12, creates a
SOAP message request by using service description 14 of the
requested Web-Service for converting the shopping application
data 10, e.g. an order list created by the user, into a data
representation required by requested Web-Service 24, 30 and
sends a SOAP message request containing the converted shopping
application data 10 as well as authentication data to the
Service-Provider 16. If the authentication succeeds, the SOAP
message request is then executed by the Application Server 20
using the SOAP Server 18 for calling up the requested Web-
Service 24, 30, e.g. tax calculation application. When the
Web-Service is completed, Service-Provider 16 sends a stop
counting regquest to the Resource-Counter Service-Provider 34.
The Resource-Counter Service 42 stores an account record to
the data base. After a certain period of time, the Service-
Provider 16 receives the account records for calculating the

charges for his Service Requester 2 using an accounting and

bill presentment component 32. In an another embodiment of the



In that case the Service-Provider will only request the bill and the above
di scl osed nethod will be performed at the Resource-Counter Service Service.

In addi tiwg¢bRsBpd! presentnment and cal cul ating charges, g/ asms9f the
Resour ce- Counter Service can be used to trigger any kind of electronic

paynent process. The data of the Resource-Counter can be mapped to
different rating nodels. It thereforessupports nultiple Service providers
with their different business nodels. In summary, the Resource-Counter
Service may provide follow ng services: accounting data for cal cul ating

servic )2 or j j r I AH r rd user
%faf;é@ﬁ ifvént {68! &yﬁs%&éém@ sdhe &8 G s rgRord u

end ti e service, report t resource usage for a specific user,
report adéit senyld c’élsn%tmrh%hw per createradriel ISefor cqadRefirsstiare account s

t t
uer eSS TEUCRER 07 | REERY oo Fort it duiet S dur e a0l 2 o i
Ser vi ceS&eqmes{I@ro‘an@@nnl@ T AR/ a8 23 1sent Itlo RET/FERMIR/d ) 2815

provi dep 8psele & 26PUNLE N, TS S ATPL AL BP0y 1 0l 18/ AR g Yop O L AT M
Service or directly from the Resource-Counter Service 42 to

the Service Requester.

FIG.5 shows an interaction diagram for using the inventive

Resource-Counter Service.

The interaction diagram shows a method for execution of a Web-
Service at an Application Service Provider machine (ASP) using
a HTTP/SOAP based communication protocol. The requested Web-
Service is not free of charge, and therefore the Resource-

Counter Service is invoked for counting.

The Service Requester sends a HTTP-logon request to the ASP 1.
The ASP returns an authentication request 2. For example ASP
sends an authentication request containing a random number to
the Service Requester. The Service Requester uses its secret
key and cryptographic algorithm to encrypt the random number.
The Service Requester sends a response to the ASP containing
the encrypted random number along with identifying
information. The ASP uses the identifying information to
retrieve the secret for the Service Requester from its

database.

It uses this key to encrypt the same random number sent to the
Service-Provider using the same algorithm as the Service
Requester. ASP compares the encrypted random number returned
by the Service Requester with the result of its own encryption
process. If these numbers are the same, then the Service
Requester is authentic and is allowed to access the requested

Web-Service.



PCT/ EPO2/ 02815 1. Service-Provider System for providing chargeable

Web- Servi ces for Service-Requesters conprising: a Service-Provider

Veb- Ser viwe gegienent a Servi ce-Provi der conmmuni cation coppeRgod/nlsis
(SOAPserver) allow ng el ectronic communi cati on between said

Servi ce-Provi der system and a Servi ce-Requester systemusing a

SOAP- conmruni cati on protocol, wherein gai-d Service Requester system having
an application which generates digital data to be used by said webService,
a service description for accessing said Wb-Service via said

Servi ce-Provi der comuni cati on conponent (SQOAP-server) and a comuni cation
conponent (SOAP-client) for exchanging digital data between said

appl i cafhenSendiceai Heweds Sy vi ew0ed B bhY dl SORAR rekkeldy, (ieffes a
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said Service Regue a co icatio onent (SOAP-client) far
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Service. 5. Service-Provider according to claiml1, further conprising:
explained above has been performed. Then, the Resource-Counter
Service is started 8. SOAP server sends HTTP/SOAP response to
the requester indicating ,Resource-Counter  Service started"
8. Now the requested Web-Service 1is executed 10. When the Web-
Service is completed 11,.-the SOAP client of the Service-
Provider sends a HTTP/SOAP request to the Resource-Counter
Service to stop counting 12 Then, the Resource-Counter
Service is stopped 13. The Resource-Counter Service returns a
response to the Service-Provider ,Resource-Counter Service
stopped* 15. Service-Provider, especially its SOAP server
returns a response to the Service Requestor: Service

completed, return result.

The following is a sample SOAP request message which can be

used to record a client begin time:

<binding name="AServiceBinding" ...... >
<soap:binding ....... />
<operation name="AService"

<input message="tns:ServiceRequester">



a bill present conponent having access to the data provided by said
Resour ce- Counter Service for calculation of charges for Wb-Service to be
counted. Wo (BR§RWE ce- Counter Service-Provider systemfor plcqydpdh s
Resour ce- Counter Service for a ServiceProvider system as clalned inclaiml
conprising: a Resource-Counter Service conponent providing data for

cal cul ation of Wb-Service to be accessed by Service Requester WO
(12/118230S - 14  PCT/EPI 12/ 0281 S a conmuni cati on conponent ( SOAP- server)
for electronically receiving data froma conmuni cati on conponent
(SOAP-client) |ocated atohhenSgayiceProvider system electronically passing
said data to said Resource-Counter Service conponent, electronically

recei vi ageneRtF &x%dll : ervhecRegeascer UM er Servi ce conponent and

el ectronically transni;ggggzﬁgéf éfﬁﬂéﬁt;p t he sai d, gomuni cati on conponent

. (SOAP-client) of said Service-Provider providing a Wb-Service to be

accessed by sai d Séinpee Requester, wherein the communication protocol used
by said conp i S: P. 7. Resource-Counter Service-Provider system
accordi ng toggﬁé%ﬂééfgﬁﬁérein sai d Resource-Counter Service conponent is
ext ended/bimdimg+| present presentnent functionality using the data

provi ded by said Resource-Counter Service functionality and cal cul ating
charges for said Wb-Service to be accessed. 8. Resource-Counter

Ser vi cerlire oydaler biydimm lateds dilg Sorel@s Méaguedissei tb aclserResnasseri ption

for accessing sai d Resource-Counter, Service is_created and published b
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to claim8, erein said.servkce description is_a XM, docuneq}
a sample where this information i1s passed in the soap:header

element. The soap header is an optional part of a SOAP
message, and i1f not available, the ServiceRequesterId may also
be passed as part of the scap:body element.

The soap:body element carries the actual request to the
Resource-Counter Service server, e.g. the client ID, the

begin time e.t.c.

FIG.6 shows an interaction diagram for creating a bill based
on information received from the inventive Resource-Counter
Service. The Service Requester has used Web-Services from ASP
for some time, and the accounting and bill presentment
application of the Service-Provider creates a bill out of the
data from the Resource-Counter Service Service. Following

steps are performed by this method:

The accounting application requests accounting of the Service

Requester (client x) (1).

SOAP client sends a HTTP/SOAP request to the SOAP Server of
the Resource-Counter Service requesting a usage report for
client x for a timeframe y 2. The SOAP Server receives the

accounting data for the requested timeframe from the data base
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11. Web-Service architecture conprising: a Service-Requester system
conprising: a communi cati on conponent (SOAP-client) allow ng electronic
conmmuni CaypQRuhahyeen sai d Servi ceRequester system and saipg/epoz/02815
Servi ce-Provi der system usi ng a SOAP-comuni cati on protocol, wherein said
Servi ce Requester system having an application which generates digital data
to be used by said WebService, and a sgrvice description for accessing said
Web- Service a Service-Provider system providing a Wb-Service fox Service
Request er systens conprising: a comuni cati on conponent (SQOAP-server)
allowing e r gpi o] LcatiLo ' ggyg' | onent of said
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by usin al d_service_descgi pLi of sai esour ce- Counter Service and
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Resour cen€obbl er cBeavicn- Ragvalles By simeplemenped safgan aeResost @e- €ount er
Servi ce ﬁgﬁgonent for countiggrof a ggb-Service a conmuni cati on conponent

e

( SOAP- s& FSPUFCEreerRbRF caFF V1 FecefYYHg®data from a communi cation

conmponent (SCAP-client) |ocated at the ServiceProvider system providing

Web- Service, to be accessed, electronjcally, passi said datag to sajd
Resour cBPCEIRECFABEr S 1BoSCEroEET BROYAFY Yhbb: ORIy THEIS2E 1S dptLhe

Resour cen@odRter abetki aesandsebesbtRbaCRLlY bé apsAFéthed saithsesult to the
communi cati on conponent of said Service-Provider, wherein the communication

pr ot ocoREGSBUCHYCSUPESEoRPENERE PEIGERP: 12. Method for counting and
chargi ng of Web- Servi ces using Service-Provider systemas clained in claim
1 to 10, conprising the steps of: perform ng an authentication process
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sai d Service-Requester creating an instance for the Wb-Service to be

sel ect eBnN¥ehdNfgol SEAPLBPRHCT BHYRSEL tBreResSOFbe fider @f the

Resource-Counter can be mapped to different rating models. It
therefore supports multiple Service providers with their

different business models.

In summary, the Resource-Counter Service may provide following

services:

accounting data for calculating service charge, e.g. record
user begin time for the service, record user end time of the
service, report total resource usage for a specific user,
report used services statistic per user

create Service Requester accounts (e.g. ad-hoc or by contract)

create Service-Provider contracts

answer queries if USERID is allowed for a requested service at

this time

maintain Service Requester accounts



t he Resource-Counter Service-Provider for execution of said

Resour ce- Counter Service WO U2/11823U~ - 17 PCT/ EPU2/ U281 S receiving a
SOAP- r es pRasRoki304n sai d Resource- Counter Service-Provider M%P‘,E/MlResour ce
is started executing said Web-Service sending a SOAP-request to said

Resour ce- Counter Service for stopping of counting when said WbService is
conpl eted receiving a SOAP-response-tfiat_the Resource-Counter Service is

st opped sendi ng a SOAP-request to said Service-Requester containing the
result of said Web-Service. 13. Method according to claim 12, wherein said
SQOAP- Bi est r.£x &@H unt er SerV| ce contains
data f ]rgga{ljtf en%l%%}?l%ﬁ% é%?%@er@ﬁ% ?o |d‘-&ee§24 Met hod according to
claim 12, wherein an authentication process is performed with said

Resour ce- Count er Servi ce-Provi der before said SOAP Bind request is sent.

15. Method according to claim 12, further including the steps: receiving a
SOAP- r esponse cont ai ni ng ResourceCounter data for said Wb- Servi ce being
accessed cal cul ating charges for said Wb-Service being accessed by said
Servi ce- Request er based on said Resource-Counter data
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Servi ce- Requester containing charges of said Web-Service being accessed.
16. Met hog, éﬂ% %q]gng to claimstep: receiving a SOAP-respGRgse dﬁ,g,],%,q Lat ed
and created by Service based on said Reso account nodel provi y
further including the containing a bill being said Resource-Counter
urce-Counter data and an said Servicejfrovider sending said bill to said
Servi ce- Requester. 17. Conputer program product stored in the internal
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salid SOAP-server by using.a SOAP-communication

protocol

characterized by

service description for electronically accessing a
Resource-Counter Service provided by another
Service-Provider having a communication component
(SOAP- client) allowing electronic communication
with another Service-Provider systems by using a
SOAP-communication protocol, and a Resource-Counter
Service providing data for electronic calculation of
charges of said Web-Service to be accessed by said

Service Requester

a communication component (SOAP-client) for

electronically exchanging data with a communication
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2. " Service-Provider System according to claim 1,
wherein said service description for accessing said
Resource-Counter Service is provided by a Service-

Broker using a SOAP-communication protocol.

3. Service-Provider System according to claim 1,
wherein said SOAP-communication protocol is based on

a HTTP-protocol.

4, Service-Provider System according to claim 1,
wherein said service description is a XML document
describing the semantics and the message API
(Application Programming Interface) of said

Resource-Counter Service Service.

5. Service-Provider according to claim 1, further
comprising:
a bill present component having access to the data
provided by said Resource-Counter Service for
calculation of charges for Web-Service to be

counted.

6. Resource-Counter Service-Provider system for
providing Resource-Counter Service for a Service-

Provider system as claimed in claim 1 comprising:

a Resource-Counter Service component providing data
for calculation of Web-Service to be accessed by

Service Requester
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a communication component (SOAP-server)
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for

electronically receiving data from a communication

component (SOAP-client) located at the Service-

Provider system, electronically passing said data to

said Resource-Counter Service component,

electronically receiving the result of the Resource-

Counter Service component and electronically

transmitting said result to the said communication

component (SOAP-client) of said Service-Provider

providing a Web-Service to be accessed by said

Service Reguester, wherein the communication

protocol used by said component is SOAP.

7. Resource-Counter Service-Provider system according

to claim 6, wherein said Resource-Counter Service

component is extended by a bill present presentment

functionality using the data provided by said

Resource-Counter Service functionality and

calculating charges' for sald Web-Service to be

accessed.

8. Resource-Counter Service-Provider system according

to claim 6, wherein a service description for

accessing said Resource-Counter Service is created

and published by said Resource-Counter Service-

Provider system in the right category in the

Service-Broker's taxonomy using SOAP communication

protocol.

9. Resource-Counter Service-Provider system according

to claim 8, wherein said SOAP-communication protocol

is based on HTTP.
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11. Web-Service architecture comprising:
a Service-Requester system comprising:

a communication component (SOAP-client) allowing
electronic communication between said Service-
Requester system and said Service-Provider system
using a SOAP-communication protocol, wherein said
Service Requester system having an application
which generates digital data to be used by said Web-
Service, and a service description for accessing

said Web-Service

a Service-Provider system providing a Web-Service

for Service Requester systems comprising:

a communication component (SOAP-server) allowing
electronic communication of said communication
component of said Service-Requester system with said
Web-Service using a SOAP-communication protocol
service description for electronically accessing a
Resource-Counter Service provided by another

Service-Provider

a communication component (SOAP-client) for
electronically exchanging data with a communication
component (SOAP-server) of a Resource-Counter
Service by using said service description of said
Resource-Counter Service and using a SOAP-

communication protocol
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a Resource-Counter Service component for counting of

a Web-Service

a communication component (SOAP-server) for
electronically receiving data from a communication
component (SOAP-client) located at the Service-
Provider system providing Web-Service to be
accessed, electronically passing said data to said
Resource-Counter Service, electronically receiving
the result of the Resource-Counter Service and
electronically transmitting said result to the
communication component of said Service-Provider,
wherein the communication protocol used by said

component is SOAP.

12. . Method for counting and charging of Web-Services
using Serviqe—Provider system as claimed in claim 1

to 10, comprising the steps of:

performing an authentication process between Service

requester and Service-Provider

receiving a SOAP-Bind request for the requested Web-
Service being created by the SOAP-client of said

Service-Requester

creating an instance for the Web-Service to be

selected

sending a SOAP-Bind request to the SOAP-server of
the Resource-Counter Service-Provider for execution

of said Resource-Counter Service



10! "s1l0% u& ()-3 10% u& ()- L:10% u& ()- 10% u& ()- 10b 10b 10b,;
10%& ()-@$_7 V' dEbC8m 10! fs10% u& ()-fys
10% u&' () woobd¥edd& ()-y-10% u& ()-y z10% u& ()-y 10% u& (porerzasaaaaBbC8m

10! f010% u& ()-.

"10% u& ()-f+210% u& ()-f(Z10% & ()- @' 10% u& ()-!""10%u& ()- @DbbbbbbCcr P
C8m 10! fO!'h ' 10%b& ()-S! ' 10%b&-_( x9S-10+u+u” 10+u+u

10+u+u! YL6$10%Fu+u& () - S110% & () - SCcgccdGdt dHe} A<PC8m 10! s

109%b& ()-Ss  109%& ()-v S109%& ()-yv

13.

14.

15.

receiving a SOAP-response from said Resource-Counter
Service-Provider that the Resource is started

executing said Web-Service

sending a SOAP-request to said Resource-Counter
Service. for stopping of counting when said Web-

Service is completed

receiving a SOAP-response that the Resource-Counter

Service is stopped

sending a SOAP-request to said Service-Requester

containing the result of said Web-Service.

Method according to claim 12, wherein said SOAP-Bind
request for execution of said Resource-Counter
Service contains data for authentication of said

Service-Provider.

Method according to claim 12, wherein an
authentication process is performed with said
Resource-Counter Service-Provider before said SOAP-

Bind request is sent.

Method according to claim 12, further including the
steps:
receiving a SOAP-response containing Resource-

Counter data for said Web-Service being accessed

calculating charges for said Web-Service being
accessed by said Service-Requester based on said

Resource-Counter data
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sending a bill to said Service-~Requester containing

charges of said Web-Service being accessed.

16. Method according to claim 12, further including the
step:
receiving a SOAP-response containing a bill being
calculated and created by said Resource-Counter
Service based on said Resource-Counter data and an

account model provided by said Service-Provider
sending said bill to said Service-Requester.

17. Computer program product stored in the internal
memory of a digital computer, containing parts of
software code to execute the method in accordance
with claims 12 to 16 if the product is run on the

computer.



