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i nvent i onwoedsamag2to the field of tel ephony, and nore parHdIeERoa0sep9 to a
call processing architecture for providing telephony services and
features. Description of the Related Art Tel ecommuni cati on conpani es
continually create new tel ephony services and/or features (collectively
"services") to be offered to subscribers. The devel opnent of a new

tel ephony service is a costly. and time consum ng task. Because telephony
services traditionally have been inplenented on the telephony switch

| evel , the devel opnent of new services typically requires specialized
personnel having a significant anmount of experience in progranmng the
particul ar tel ephony swi tch upon which the service is to be inplenented.
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i npl emented requi res devel opers not only to have know edge of the

t el ephony switch, but also significant know edge and understandi ng of

vari ous underlying teIeconnunications protocols and call processing

functi {duiio NTfaNghly trai ned personnel again are needed to
i denti an |solate pro , as well as to ensure that the tel ephony
service functions properly and does not interfere with other telephony
services. W) 03/1Q764§ PCT/ EPO3/ 05609 2 The devel opnent of tel ephony
servic nplicated by the fact that tel ephony switches often
enpl oy proprietary internal protocols and operating systens. Thus, while a

devel oper may be know edgeabl e regardi n one rticul ar t
%he 1ﬁéentlon relates to tﬁ% é%el égiephony, ﬁg)more

particularly, to a call processing architecture for providing

telephony services and features.

Description of the Related Art

Telecommunication companies continually create new telephony
services and/or features (collectively "sefvices") to be
offered to subscribers. The development of a new telephony
service is a costly.and time consuming task. Because
telephony services traditionally have been implemented on the
telephony switch level, the development of new services
typically requires specialized personnel having a significant
amount of experience in programming the particular telephony
switch upon which the service is to be implemented. In
addition, the low level manner in which a telephony service igs
implemented requires developers not only to have knowledge of
the telephony switch, but also significant knowledge and
understanding of various underlying telecommunications
protocols and call processing functions. After development,
highly trained personnel again are needed to identify and
isolate problems, as well as to ensure that the telephony
service functions properly and does not interfere with other

telephony services.



of tel ephony switch, that devel oper typically cannot inplenent the sane

feature on another type of tel ephony switch with any degree of efficiency.

The proprwet@rig7aaat ure of tel ephony switches serves to | irdIEROB®SGaNber of

avai |l abl e devel opers for a given tel ephony switch, thereby increasing the

cost of devel oping tel ephony services. Further adding to the cost of

t el ephony service devel opnent, is thaj telephony services are not easily
ported over fromone type of telephony switch to another. In consequence,

simlar and |like features nust be redesigned for each tel ephony swtch.
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not easily ported over from one type of telephony switch to

another. In consequence, similar and like features must be

redesigned for each telephony switch.

SUMMARY OF THE INVENTION

The invention disclosed herein provides a solution for
developing telephony services in a cost effective and timely
manner. Rather thaﬁ developing proprietary switch level
telephony services, according to the present invention,
telephony services can be developed using standardized
scripting languages. The use of a scripting language, such as
Voice Extensible Markup Language (VXML), for the development
of telephony services expands the available pool of telephony
service developers beyond only those persons having experience
with telephony protocols, call processing, and/or telephony
switch specific programming technigues. In consequence, Web
designers and others who may be familiar with scripting
languages and markup language development technigques can

develop telephony services.

One aspect of the present invention can include a method of
implementing a telephony service feature. The method can

include receiving a call from a telephony switch and matching



called directory nunber can be identified fromthe received call. The
directory nunber can be matched to a network |ocation of the voice markup
| anguage dwcosrmemds2 Not ably, the directory nunber can be rrgiEteeosdf or t he
voi ce markup | anguage docunent inplenentation of the tel ephony service.
The called directory nunber and the network | ocation of the voice markup

| anguage docunent can be provided to a session nanager. The voi ce markup

| anguage docunent can be retrieved froma data store. For exanple, the
network | ocation can be provided to a voice markup | anguage parser which
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di rectory nunber has been registered. The voice markup | anguage docunent

i npl enent ati ons of tel ephony services WO 03/ 107642 PCT/ EPO3/ 05609

The voice markup language document can be retrieved from a
data store. For example, the network location can be provided
to a voice markup language parser which can retrieve the voice
markup language document from the specified network location.
The voice markup language parser can parse the voice markup
language document into an intermediate format which can be
provided to the session manager. The received call can be
processed in accordance with the retrieved voice markup
language document té implement the telephony service. In
particular, the parsed voice markup language document can be
provided to a service processor for executing the voice markup

language document.

Another aspect of the present invention can include a method
of implementing a telephony service including registering one
or more directory numbers with at least one voice markup
language document implementation of a telephony service. The
directory numbers can be associated with network locations of
the voice markup language documents. The method further can
include receiving a call from one of the directory numbers and
identifying network locations for the voice markup language
document implementations of telephony services for which the
calling directory number has been registered. The voice

markup language document implementations of telephony services



4 for which the calling directory nunber has been registered can be
retrieved fromthe identified network |ocations and then executed to
process tW® i3aomi4red call. Another aspect of the present iROIEIRIBOS0EAN
include a system for inplenenting a tel ephony service feature. The system
can include a call processor unit configured to receive calls. The cal
processor unit can include one or nore addresses of voice nmarkup |anguage
docurnent i npl enentations of telephony services associated with one or nore
directory nunbers. The system also can include a voice markup | anguage
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configured to retrieve voice markup language documents from
the specified addresses and parse the voice markup language

documents responsive to receiving the calls.

The system further can include a service processor configured
to execute the parsed voice markup language documents to
implement the telephony service feature, and at least one
session manager configured to coordinate the operation of the
voice markup 1angua§e parser and the service processor.
Notably, the call processor unit further can include an
interface to the service processor. The interface can be
configured to perform bridge service functions and can be
transaction capabilities application part (TCAP) enabled. The
voice markup language parser and the service processor each
can be configured to run within an independent virtual machine
such as a Java virtual machine. Additionally, the voice
markup language parser, the service processor, and the session
manager each can be located in a separate computing machine,
for example distributed throughout a network. A data store
including the voice markup language documents also can be
included in the system as well as a server being
communicatively linked to the data store and the voice markup
language parser. The server can facilitate the retrieval of

the voice markup language documents. Additionally, a cache



| anguage parser. The server can facilitate the retrieval of the voice

mar kup | anguage docunents. Additionally, a cache WD 03/107642

PCT/ EPO3/ 9%03@07é&82 nmenory can be included. The cache nenorpCTeERI3loss08i sposed
bet ween the session manager and the voi ce markup | anguage parser. The
cache nenory can be configured to store frequently retrieved voice markup
| anguage docunents to inprove systemperformnce. BRI EF DESCRI PTION OF THE
DRAW NGS There are shown in the draw ngs enbodi ments which are presently
preferred, it bei ng under st ood, however, that the inventi onis not limted
to the_precise ar { nd r is a
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In particular, the present invention can provide an environnment in which
a scripting Ian such as Voice EXtensible Markup Language (VXM.), can
be useB@RELEF DESCRIPITONOF THE DRAWINGS oryj ces, thereby alleviating the
need for devel opers to understand tel ephony prot ocol s and/ or swi tches.
According to the invention, received directory nunbers can be correl ated
to voitsensekep showguage the Braavings GramEmster HEER 3RS enment
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invention is not limited to the precise arrangements and

instrumentalities shown.

FIG. 1 is a schematic diagram illustrating an exemplary system
for implementing a telephony service feature in accordance

with the inventive arrangements disclosed herein.

FIG. 2 is a flow chart illustrating a method of implementing a
telephony service feature as performed by the system of Figure

1.
DETAILED DESCRIPTION OF THE INVENTION

The invention disclosed herein provides a call processing
architecture which facilitates the use of standardized
scripting language implementations of telephony services. In
particular, the present invention can provide an environment
in which a scripting language, such as Voice Extensible Markup
Language (VXML), can be used for the development of telephony
services, thereby alleviating the need for developers to
understand telephony protocols and/or switches. According to
the invention, received directory numbers can be corfelated to
voice markup language scripts, which when executed, implement
particular telephony services. As the telephony services are

coded in a scripting language such as VXML, the telephony



coded in a scripting | anguage such as VXM., the tel ephony WD 03/ 107642

PCT/ EPO3/ 05609 6 services can be witten by developers having little or no
know edgewaf o3tief@phony prot ocol s and/ or sw tching functi orBCT/ERBOSOYEr, the
VXML application data can be devel oped using standard Wb devel opi ng
tools. FIG 1 is a schematic diagramillustrating an exenplary system 100
for inplementing a tel ephony service and/or feature (hereinafter
"service") in accordance with the inventive arrangenents disclosed herein.
As shown in FIG 1, the system 100 can |nclude a nedi a gateway 105, bean /

sCriPlee ﬁgg'éga%@g“s o (SEIVIER BLOGEISPLSL 1&@@519@@@@9%@ 120, VXML

par ser erstext "trans pro server 130, and a data
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exanpl rmplenentati ons o ony services. The
VXM §§éh@é§dWWébldeﬁéBoﬁahg sbole. 135 can be accessed via the HTTP
server 130. It should be appreciated that although the data store 135 is
depicted as a single data store, it can be inplenented as one or nore

di stripyged; dag aaSé@h@fﬁatIBEdﬂEd'ramgﬂlLEmayré.(ﬁngaanbexempﬂmnircayiSVeﬂny
linked to one or _nore teleco ni cation trunk I| gﬁﬁEUCh as Ti lines

and/orlopsiﬂFl%%@%emE%Eﬁngnéoﬁ? ﬁngchﬁﬁﬁﬁﬁFﬁa?? OFr Ffhe 165 can be

interfagedeyhtbh-archaapehcprpcessaecdblateevivighashaniniehedface between
t he nedi a gateway 105 and the teleconnunlcatlons trénk |Igﬁ 165. . One
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correspgpdipg 1£€i@8€OQYmé&&BCBatEQQyﬁEUBa pakeways205pal so can include an
application table 107 and a bean / script_ interface 110. The ?88I|cat|on

tabl e @QFlééﬁt39@%|K§e§¥é6€|BFPSﬁ§SB§F%eéHSd|ﬁ?%ﬁlon Managers
VXML, parsers 125, a hyper-text transfer protocol (HTTP) server

130, and a data store 135. The data store 135 can include one
or more VXML scripts specifying documents, audio, text, and
the like. The VXML scripts, for example script 109, are
script implementations of telephony services. The VXML
scripts within the data store 135 can be accessed via the HTTP
server 130. It should be appreciated that although the data
store 135 is depicted as a single data store, it can be

implemented as one or more distributed data stores.

The media gateway 105 can be communicatively linked to one or
more telecommunication trunk lines 165 such as T1 lines and/or
TSDN lines. Fach incoming telecommunication trunk line 165
can be interfaced with a channel processor 160 serving as an
interface between the media gateway 105 and the
telecommunications trunk line 165. One channel processor 160
can be included for each voice circuit of a corresponding
telephony switch. The media gateway 105 also can include an
application table 107 and a bean / script interface 110. The
application table 107 can specify associations between dialed
number inbound services (DNIS), hereinafter referred to as
directory numbers, and the VXML script implementations of
telephony services stored in data store 135. More

specifically, the application table 107 maintains a listing of



nunber inbound services (DNIS), hereinafter referred to as directory
nunbers, and the VXM script inplenmentations of telephony services stored
in data swar@/103d2 More specifically, the application tallc/a3osmbnt ai ns
a listing of WD 03/107642 PCT/ EP03/05609 - 7 directory nunbers and

t el ephony services for which the directory nunbers have been registered.
The application table 107 further_§pqufies network | ocations from which
the various VXM script inplenentations of the tel ephony services can be
retrieved. Accordingly, upon receiving an incomng call, the nedia gateway

105 can,deternmine the directory n r LfLe Yot ikncom ng call. The
di r ect DS NETDEr TRERSHR ﬁﬁ&cﬁ8§ePog§ esgg§gg%%egggwﬁhg§?iggg usigg t he
appl i catrercéapl guidbZrsThase behe regattensdor @bdr eppéscetiphetelVE scri pt

i npl ementati ons of the_tel ephon ervices for | chy. & ire - unmber
has belh FegFReEr¥RSCAh HE Bagng?i28?a$h8n?o§§??oﬁgagﬁ gh% %é%&gugcripts
of t heykel epboyt Senyilensneanibaspodvidedtebephenysessivoresnnagebs 120. The
bean / script interface 110, which can'include bridge services or

funct i BAET$8YS€onnecting one | ocal area network (LAN) to another LAN, can
be included in the nedia gateway 105. The bean / script interface 110 can

facilitate _communications between the service gé cegﬁprs 15 and the
ot her ROAPBEAENESLY of UPABR KHEEFAV4RPeRBRy 1265MSUENC st h&EnANEF processors

160 ang,tbg-yoi66 Lahepbacenif@. thBegheantbryChupberi Boectiddiedlby can be
configured to support the range of functiopality that can bg grovided
t hr oughhehéngomingceppls adhei ALEPFEEE¥ITBY PRe C8Br Ve BN FEEEs 56y $7F15 to

be di Ssgslﬁsg beiel BerhprRarkicyl ahe appthea¥Xhh $ebilpt 200an SHUPROr t
extended calT control and transaction caeabllltles application_ .
the locations or addresses of the I script i1mplementations
of the telephony services for which the directory number has
been registered can be identified. The locationg of the VXML
scripts of the telephony services can be provided to the

session managers 120.

The bean / script interface 110, which can ‘include bridge
services or functions for connecting one local area network
(LAN) to another LAN, can be included in the media gateway
105. The bean / scfipt interface 110 can facilitate
communications between the service processors 115 and the
other components of the media gateway 105 such as the channel
processors 160 and the voice interface 140. The bean / script
interface 110 can be configured to support the range of
functionality that can be provided through the VXML scripts as
interpreted by the service processors 115 to be discussed
herein. TIn particular, as the VXML scripts can support
extended call control and transaction capabilities application
part (TCAP) functions, the bean / script interface 110 also
can be configured to support those call control and TCAP
functions. The voice interface 140 can provide speech
recognition as well as text-to-speech (TTS) functions.
Accordingly, speech received via the telecommunications trunk

lines 165 can be converted to text, and text data can be



part (TCAP) functions, the bean / script interface 110 also can be
configured to support those call control and TCAP functions. The voice

i nt er f acewbd@/10am2provi de speech recognition as well as tRAVERIGASEeCh
(TTS) functions. Accordingly, speech received via the tel ecomunications
trunk lines 165 can be converted to text, and text data can be WO
03/107642 PCT/ EP03/05609 8 converted to an audio streamto be provided to
one or nmore subscribers via the tel econmunications trunks 165. Taken

toget her, the service processors 115, the session nmanagers 120, and the

VXML parsers, 125, provi .th onen B RA ed.vqj br owser
The vxﬁEnBSFES§stT2§%c8§%68 %F%g an?ﬁa %dngV?S%FiE% gﬁ% ggthg%rieve t he
VXM sgubptsibeem viihe ttat edtoremidscricaonke tHIMRssdbwver 130. The VXM
parsers 125 can convert the retrieved VXML scripts into an internedi ate
format which can be mapped to, and interpreted by, the service processors

115. NotrbhyrotBeh¥X¥M tier isptryicanpreecesbascédst o theclsede ivaw t ags
defining TCAP transaction as Allow.Call, Bl ack I, r Cal |
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al so can hegeantipured toicdentolyeany atidi Vxnmabatagrseril2dncemeives to t he
VXML sgrigts. The service processors 115 can be eu&%@@? sof.t war

ax
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service processor 115 can be instantiated at , runtine for each channel
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be enhanced to include new tags defining TCAP transactions
such as Allow Call, Block Call, Forward Call, Selective
Forward Call, and Bridge Call. Accordingly, the VXML parser
125 also can be configured to identify any additional tag

enhancements to the VXML scripts.

The service processors 115 can be reusable software components
which can be combined with other components in the same or
different computer éystem in a distributed computing
environment. One service processor 115 can be instantiated at
runtime for each channel processor 160, and thus, can be
associated with that particular channel processor. The
service processors 115 effectively serve as interpreters which
provide the execution environment for the parsed VXML scripts
to implement the telephony services specified by the VXML
scripts. Accordingly, the service processors 115 match the
internal functionality of the media gateway 105 with the
parsed VXML script representation of .the telephony service.

As shown, the service processors 115 can be communicatively
linked to the voice interface 140 of the media gateway 105.
Thus, the service processors 115 can access TTS and speech
recognition functions for implementing the telephony service

as specified by the parsed VXML script. For example, text and



scripts. Accordingly, the service processors 115 match the interna
functionality of the nedia gateway 105 with the parsed VXM scri pt

repr esent wia @nood42t he tel ephony service. As shown, the serROTCEPOPOSOESSOr S
115 can be conmunicatively linked to the voice interface 140 of the nedia
gateway 105. Thus, the service processors 115 can access TTS and speech
recogni tion functions for |nplenent|Q9 the tel ephony service as specified
by the parsed VXML script. For exanple, text and WO 03/107642
PCT/EP03/05609 9 recogni zed speech can be used to populate fields of a

rm and/or docunent. hbtabl h sors 115
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processors 115 and VXM. parsers 125 executing wthin single Java virtual
machi nes 145 and 155, each of the service processors 115 and the VXM
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affect another.

Each of the service processors 115 and the VXML parsers 125
can register with the session managers 120. Accordingly, the
session managers 120 can track which service processors 115
and VXML parsers 125 are available for cail‘processing. The
session managers 120 further can coordinate the operation of a
service processor 115 / VXML parser 125 pair. The session
manager 120 can pasé information between service processors
115 and VXML parsers 125. 1In particular, requests provided to
the session managers 120 from the media gateway 105 can
include the called directory number, one or more universal
resource identifiers (URI), including universal resource
locators (URLs), specifying one or more VXML script
representations of telephony services, and an identifier
representing the particular channel processor upon which the
call was received. The session managers 120 can save the
information in a local data store. Accordingly, the session
managers 120 can determine a free VXML parser 125 to which the
received URI can be provided. Additionally, results from the
VXML parsers 125 can be provided back to the proper service
processor 115 according to the saved URI, called directory

number, and channel processor identifier.



| ocators (URLs), specifying one or nore VXML script representations of

t el ephony services, and an identifier representing the particular channel
processorwapornowdazch the call was received. The sessi on rraTags®s6¢b20 can
save the information in a |ocal data store. Accordingly, the session
managers 120 can determne a free VXML parser 125 to which the received
URI can be provided. Additionally, rigults fromthe VXM parsers 125 can
be provided back to the proper servi “processor 115 according to the
saved URI, called directory nunber, and channel processor identifier. WO
03/107642 PCT/ EPO3/ 05609 , - .10 As was the case w t S [ rocessors
115 arftf t¥° \BRE CPRft SBr e 19382 %e“b‘fjcﬁ%llinf?/c%?g%lésss%g% %%ag%%(s can

executgaryéthi LR, sd nglerabitay Vo f t saks hae hhaeagers ebzh sassépacuemager 120
can execute withjn an individual Java vjrtual case, as

machi ne. I n _an
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t hroughout a conputing . network. Further, these varioEf%co onents can be
a
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CONSequUenseon tRen 8LV CR Pr 0sesSehs b, bhessessipp sanageist 120, and the
VXM. parsers 125, when taken together, provide a distributed voice browser
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request Se,d-gache, Fenor Y d{0s £ aps PEo4L SPOTSEnbet ¥eean t be 56551 aredrNagers
120 and the VXML parsers 125. The cache nenory 170 _can increase system

per f oramneecdyd rieelusipiRP | 11pFeased cAT AgesSalad paPathg offrequentily used

VXML scp i Ly&: &r i 5Cl ggedsbesebn hathbherscan
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distributed voice browser architecture which can be scaled to

support a large volume of system requests.

A cache memory 170 can be disposed between the session
managers 120 and the VXML parsers 125. The cache memory 170
can increase system performance by reducing multiple fetching
and parsing of freguently used VXML scripts. The inventive
arrangements disclosed herein further can include one or more
firewalls 175, 180,‘and 185. Although firewalls are not
necessary for operation of the system 100 as disclosed herein,
the addition of the firewalls provides added network security.
In particular, firewalls 175 and 180 provide double firewall
protection as required by many telecommunications companies.
Firewall 185 can provide isolation of the VXML parsers 125

from corporate or other private networks.

FIG. 2 is a flow chart illustrating a method 200 of
implementing a telephony service feature as performed by the
system of Figure 1. The method 200 can begin in a state
wherein the system of Figure 1 has instantiated at least one
service processor for each channel processor of the media
gateway. Additionally, one oOr more parsers, such as VXML
parsers, can be instantiated such that the service processors

and the parsers have registered with the session managers.



the addition of the firewalls provides added network security. In
particular, firewalls 175 and 180 provide double firewall protection as
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i solation of the VXML parsers 125 from corporate or other private
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scri pt sletsrmixdid. script representations of tel ephony services, for which
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In step 215, one or more call processing scripts that are
associated with the determined directory number can be
identified. For example, the listing of called directory
numbers and associated VXML scripts can be consulted to
determine the particular call processing scripts, or VXML
script representations of telephony services, for which the
directory number has been registered. In step 220, the media
gateway can send at'least the following information to the
session manager via a TCP/IP connection: the called directory
number, one or more URIs specifying call processing script
representations of telephony services for which the directory
number has been registered, and an identifier representing the

particular channel processor upon which the call was received.

Prior to transmitting the URI to an available parser, as shown
in step 225, the session manager can query the cache memory
via a TCP/IP connection to determine whether the call
processing script specified by the URI is contained within the
cache memory. If so, the call processing script has already
been parsed by the parser and exists in an intermediate format
which maps to the service processors. Accordingly, the parsed
call processing script can be retrieved from the cache memory

in step 230 and the method can continue to step 250. IEf,



directory nunber has been registered. In step 220, the nmedia gateway can
send at |least the followwing information to the session nanager via a
TCP/ | P cowmuemstiooid2 the called directory nunber, one or nmGa/LIRBS5609

speci fying call processing script representations of telephony services
for which the directory nunber has been registered, and an identifier
representing the particular channgllgrgcessor upon which the call was
received. Prior to transmtting the ORI to an avail abl e parser, as shown
in step 225, the session manager can query the cache nenory via a TCP/IP

conneciion to determ ne whether the call .pr Si P ifl b
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format __which maps to the service processors. Accordingly, the parsed cal
proces%?ﬁg script can be retrieved fromthe cache nenory in step 230 and
the nmethod can continue to step 250. If, WD 03/107642 PCT/ EP0O3/ 05609 - 12

however, the cache nenory dqes not include tgg al | rocessiln%l script
speci f L8dSb§Pt RéOWURFRSt AESFACHOBRER SEofEFndd P 1iVef™ Y81 1PN St ep 235,

the sepgi-garMBAAOBLGARC doRt URY @6 aval babker parseghaad mupgvuirde the URI
to the parser through a TCP/IP connection. Notably, the seisio manager
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language scripts such as VXML documents, text, scripts, as
well as selected portions of audio. In step 245, the parser
can receive the requested call processing script via an HTTP
connection. The parser then can parse the call processing
script, converting the call processing script into an
intermediate format which can be interpreted by the service

processors.

In step 250, the pafsed call processing script can be
transmitted from the parser to the session manager via a
TCP/IP connection. The session manager, in step 255, having
retained the channel processor identifier, can identify a
service processor (script / bean) associated with the channel
processor that received the call. 1In step 260, the session
manager can transmit the parsed call processing script to the
identified service processor. Accordingly, the service
processor can implement the telephony service by executing the
parsed call processing script. In step 265, the service
processors can access any required functionality, such as the
voice processor of the media gateway, via the bean / script

interface to implement the telephony service.

The invention disclosed herein provides a solution for

developing telephony services in a cost effective and timely



script, converting the call processing script into an intermnmedi ate format
whi ch can be interpreted by the service processors. In step 250, the

par sed camo @riooassi ng scri pt can be transmitted from t heqraemensds t he
session manager via a TCP/IP connection. The session nanager, in step 255,
having retained the channel processor identifier, can identify a service
processor (script / bean) associated wth the channel processor that
received the call. In step 260, the sion nmnager can transmt the
parsed call processing script to the identified service processor

Accordingly, the service, Rrocessor, can i service b
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WO 03/ 107642 PCT/ EP03/ 05609 -. 13 nanner that |s n |th r tele hoqg switch
speci 1 T I SEPEndEMn ki 3l SRt g0 % SOt

prot ocqlitn TheaRf aseithd NV ieeEbias maaﬂ}ﬁjﬁylgsé&ﬂmwi@dge of Web
applications and VXML to inplenent tel ephony service features. The present

|nvenudﬁV%%QQ@QﬂﬁwQﬂQﬁMQRQEﬁ%ﬁﬂqq%kﬂﬁW%W%hdV%ﬁghteVﬁ%QPW%@hrd to the time
needed f o, {ielgrhony service devel opnent over conventional switch |eve
developnent echni ques. The present invention can be realized in hardware,
sof t war e, a conblnatlon of hardware and software. The present

' nvent 'ﬁge gﬁﬂe ﬂ &R D & f e haldzed 4 ashin-duh.Qe seoRRitEr system
in trlbute ashion where different
or a combination of hardware and software. The present
invention can be realized in a centralized fashion in one
computer system, or in a distributed fashion where different
elements are spread across several interconnected computer
systems. Any kind of computer system or other apparatus
adapted for carrying out the methods described herein is
suited. A typical combination of hardware and software can be
a general purpose computer system with a computer program

that, when being loaded and executed, controls the computer

system such that it carries out the methods described herein.

The present invention also can be embedded in a computer
program product, which comprises all the features enabling the
implementation of the methods described herein, and which when
loaded in a computer system is able to carry out these
methods. Computer program in the present context means any
expression, in any language, code or notation, of a set of
instructions intended to cause a system having an information
processing capability to perform a particular function either
directly or after either or both of the following: a)
conversion to another language, code or notation; b)

reproduction in a different material form.

This invention can be embodied in other forms without

departing from the spirit or essential attributes thereof.



el ements are spread across several interconnected conputer systens. Any
kind of conputer system or other apparatus adapted for carrying out the
nmet hods dexxesitbad2zherein is suited. A typical conbinati orrcafERvansbear e and
software can be a general purpose conputer systemw th a conputer program
t hat, when being | oaded and executed, controls the conputer system such
that it carries out the nethods described herein. The present invention

al so can be enbedded in a conputer ~ Bﬂoqran1product, whi ch conpri ses al

the features enabling the inplenentation of the nmethods described herein,
and which when _|oaded in a conputer_systemis able tq.carry out .these

met hod8CCOBRPHEY / prEGEERACR Fﬁgugﬁe?gnpagﬁthxF iﬁgléﬁ9 géfgf5§§?on, in
any | apguage, cegde tor thel Foreloidl apsel rakatiivst,r 4et iieids dattierdathd o cause
a system having an information processing capability to performa

parti c§Fapef ghctien 18VERELCTdirect |y or after either or both of the
follow ng: a) conversion to another |anguage, code or notation; b)
reproduction in a different material form This invention can be enbodi ed
in other forms without departing fromthe spirit or essential attributes

t hereof . WO 03/107642 PCT/ EP0O3/05609 - 14 Accordingly, reference should
be made to the followng clainms, rather than to the foregoing
specification, as indicating the scope of the invention. WO 03/ 107642

PCT/ EPO3/05609 - 15 CL Al MS 1. A nethod of inplenenting a tel ephony
service conprising: receiving a call froma tel ephony switch; matching
said received call to a voice markup | anguage docunent inplenentation of a
t el ephony servi ce;



retrieving said voice markup | anguage docunent froma data store; and
processing said call in accordance with said retrieved voice markup

| anguage dwcesnmemds2t o i npl enent said tel ephony service. 2.pCineroawsdood of
claiml1, further conprising: identifying a called directory nunber from
said received call; and matching said directory nunber to a network

| ocation of said voice markup |angu docunent, wherein said directory
nunber has been registered for said ce markup | anguage docunent

i npl enentation of said tel ephony service. 3. The nmethod of claim 2,
further conprising: transmtting said_called directory nunber and said
network | ocation of said voice rkuﬁ Faﬂgﬁage docunent to a session
manager. 4. The nethod of claim 3, said retrieving step further

conprising: providing said network | ocation _to a voice markup , | anguage
par ser 1-sai @ p@ded ot A enprdding voi ke SRir %D q%‘@t%?gewl@?g@tﬁfé}é: from

sai d net vor . dpaaligna Ransl Nl Kol dTmr kip danguage docurrent into an
internediate format;” and WO 03/ 107642 PCT/ EP03/ 05609 - 16 providing said

parsed voi caatmiikimy s@iguapedioahell 5o faitpitas K HRINGEFIAE The
method of - ¢l dinitn S At 1R N e e thalon s umisidg: providing said
parsed voi ce markup language docunent to a

retrieving said voice markup language document from a

déta store; and

processing said call in accordance with said retrieved

voice markup language document to implement said

telephony service.

2. The method of claim 1, further comprising:
identifying a called directory number from said received
call; and
matching said directory number to a network location of
sald voice markup language document, wherein said
directory number has been registered for said voice
markup language document implementation of said telephony

service.

3. The method of claim 2, further comprising:
transmitting said called directory number and said
network location of said voice markup language document

to a session manager.

4. The method of claim 3, said retrieving step further
comprising:
providing said network location to a voice markup
language parser;
sald parser retrieving said voice markup language
document from said network location; .
parsing said voice markup language document into an

intermediate format; and



service processor for executing said voice markup |anguage docunent. 6. A
system for inplenenting a tel ephony service conprising: a call processor
unit confwguisad7d4® receive calls, said call processor uniRCTHEROBAOSHOR
plurality of addresses of voice markup | anguage docunent inplenentations
of telephony services associated with a plurality of directory nunbers; a
voi ce mar kup | anguage parser configuri to retrieve said voice markup

| anguage docunents from sai d addresSe and parse said voice markup

| anguage docunents responsive to receiving said calls; a service processor

f dt t k I d ts t
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configured teat@osdiphde hhrageperati on of said voice markup | anguage
parser and said service processor. 7. The systemof claim®6, said cal
processing unit further <conprising: an interface to said service

processer, Wigseharsaddofi Bleihate t8igoptbeYESInyOspepf enptherdge service
functions. 8. The, systemof claim7, wherein said interface is transaction

capabi | i ti esCAPPFieaETon part enabl ed. WD 03/ 107642 PCT/ EP03/ 05609 - 17

9. The 5y5tQﬁ%@vlgiﬁg”ééldmﬁéfgé& §§igeVﬁaﬁﬁuﬂaiKHBu&é@gaégﬁmeﬂ@r§@ra sai d
service processor, and said at |east one session nanager are each di sposed

in a separat%eﬁﬁh%%tpﬁgceﬁﬁ@ﬁlﬁ@r epecThEngySadth BPieealdrbuPwher ei n sai d
voi ce mar kupy }ahgsddedocument .

6. A system for implementing a telephony service comprising:
a call processor unit configured to receive calls, said
call processor unit having a plurality of addresses of
voice markup language document implementations of
telephony services associated with a plurality of
directory numbers;

a voice markup language parser configured to retrieve
said voice markup language documents from said addresses
and parse said voice markup language documents responsive
to receiving said calls;

a service procesgssor configured to execute said parsed
voice markup language documents to implement said
telephony services; and

at least one session manager configured to coordinate the
operation of said voice markup language parser and said

service processor.

7. The system of claim 6, said call processing unit further
comprising:
an interface to said service processor, wherein said
interface is configured to perform bridge service

functions.

8. The system of claim 7, wherein said interface is

transaction capabilities application part enabled.



parser and said service processor each run within an independent virtual
machi ne. 11. The system of claim 10, further conprising: a data store

i ncl udi ngwsaisdowaece mar kup | anguage docunents. 12. The Saveresofcoel ai m
11, further conprising: a server conmunicatively |linked to said data store
and said voice markup | anguage parser for facilitating the retrieval of
sai d voi ce markup | anguage docunents. 13. The system of claim 12, further
conprising: a cache nmenory disposed‘b%%“ken sai d session manager and said
voi ce mar kup | anguage parser configured to store frequently retrieved

voi ce mar kup | anguage docunents. 14. A nachi ne-readabl e storage, havin
st or ed % her 2‘3‘@ a?‘gys&g%‘blﬂ%rcﬁjd‘bredm“ﬂ%ﬁﬁe}ﬂ SHUrR IS n&ﬁrﬁ‘b%glgaé'glﬁ%%sg

execut abl e Ry, & dmChAIR T reaus igidddwsdmchin® 4201d pet flsasd kst eps of :
receiving a call froma tel ephony switch; matching said received call to a
voi ce mar kupeseEiqia g Nt $361 cHERAAFDN BT £ IRAEHHORPRIVIE;
retrieving sgid y ce markup | anguage docunent froma data store; and
processing said call in accordance with said retrieved voice narkup

| anguage docunent to inplenment said tel ephony service. WO 03/107642

PCT/ EPOF 05 Sysk@m ¥ clgﬁm,hi%fe%gasbalfa s&&i@egqnagafk%& ai dAfhgd urt her

conprising: i eneifyﬁhg a ed directory nunber fromsaid received call
and mat chi npaaar dinckcard srrbiare iy Ao readbcath o tgiin an

independent virtual machine.

11. The system of claim 10, further comprising:
a data store including said voice markup language

documents.

12. The system of claim 11, further comprising:
a server communicatively linked to said data store and
said voice markup language parser for facilitating the

retrieval of said voice markup language documents.

13. The system of claim 12, further comprising:
a cache memory disposed between said session manager and
said voice markup language parser configured to store

frequently retrieved voice markup language documents.

14. A machine-readable storage, having stored thereon a
computer program having a plurality of code sections
executable by a machine for causing the machine to
perform the steps of:
receiving a call from a telephony switch;
matching said received call to a voice markup language
document implementation of a telephony service;
retrieving said voice markup language document from a
data store; and '
processing said call in accordance with said retrieved
voice markup language document to implement said

telephony service.



sai d voi ce markup | anguage docunent, wherein said directory nunber has
been registered for said voice markup | anguage docunent i nplenentation of
sai d t el eptoorsyio7@er vi ce. 16. The machi ne-readabl e st or age REfT/E#0305604 5,
further conprising: transmtting said called directory nunber and said
network | ocation of said voice markup | anguage docunent to a session
manager. 17. The machi ne-readabl e storage of claim 16, said retrieving
step further conprising: providing Sard metwork location to a voice mar kup
| anguage parser; said parser retrieving said voice markup | anguage

docunent_ fraom sai d _net wor k cation; parsing sajd voic rkup | anguage
docume:}lt‘r’i nt eaﬁ“aq}}ﬁré‘?"r?%%?‘%okéla? O?W%)g%ncﬂgp? i jrfg sgli“gg]ﬁeoﬁ sed voi ce

mar kup | anguag@siosisient to said session nmanager. 18. The machi ne-readabl e
storage of claim17, said processing step further_conprising: providing

sai d par sed ¥ RN R | RRG S HRIURRY THRET sBrom 2 Hi ot bYef or

executing saifh voigey markup | anguage docunent.

matching said directory number to a network location of
said voice markup language document, wherein said
directory number has been registered for said voice
markup language document implementation of said telephony

service.

16. The machine-readable storage of claim 15, further
comprising:
transmitting said called directory number and said
network location of said voice markup language document

to a session manager.

17. The machine-readable storage of claim 16, said retrieving
step further comprising:
providing said‘network location to a voice markup
language parser;
said parser retrieving said voice markup language
document from said network location;
parsing said voice markup language document into an
intermediate format; and
providing said parsed voice markup language document to

said session manager.

18. The machine-readable storage of claim 17, said processing
step further comprising:
providing said parsed voice markup language document to a
service processor for executing said voice markup

language document.



