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Ara- The next generation of sripting languages for creeting
vaueadded srvicess in converged networks will be bassd upon XML.
Indugry fora like Parlay, JAIN and OSA have devdoped gpen
dandard Application Programming Interfaces (API9 to enable svice
cregtion in converged Nexdt Generation Networks (NGN).  While
srvices can be devdoped in traditiona programming languages (eg.
Java or C++) usng thee APls XML-bassd sripting languages offer
ome advantages  While nat as fledble or powerful as a programming
language, sripting languages are typicaly esser to learn, and ae
languageand platform independent.

In this pepe we dexribe the architedure and framework
(oregtion, deployment and execution) of XML-bassd sgrvice ripts in
NGN. We focus on the Sarvice Contrd Markup Language (SCML)
beng devdoped by the JAIN forum for call contrd scripts that is dosdy
tied to the JAIN Java Call Contrd (JCC) APl. SCML isintended to be
part of a family of NGN svice sripting languages that indude
fadlities for usy interadtion, mobility, and othe open NGN API
functions  We compare SCML to the Call Procesing Language (CPL)
defined by the IETF and note that SCML dffers ssverd advantages
We a0 briefly compare it to the requirements that are bang deveoped
by theW3C VaiceBrowsa workinggroup.

|. INTRODUCTION

The next gengdion of tdecommunications neworks for bath
pudic and eteprise ewironmets will conds of converged
neworks udng fixed ad wirdess as wdl as dralit-switched and
pecket-snitched infresructre. The key promise of thee Next
Genadion Neworks (NGN) lies nat in the &dility to interconnect
this diverse technology, or even in the potentid codt reductions
obtained by doing o, but the ability to devdop and deploy
innovativeand lucrative servicesrapidly and efficiently.

A aiticd ingrediet for repid savice infroduction is the
devdopmet of open ad dandad  Application  Progranming
Inafacss (APlY tha sen dvese NGNs dlowing 3¢ paty
gopliction devdopars to produce new SVices in a manner
andogous to the devdopment of software in the Information
technology (IT) industry. In the pest few years sevard indusry
efforts have emerged to devdop such open APl induding Parlay
[8, JAIN [7], ad the Open Savicss Architedure (OSA) [17].
Thexe dforts are now reeching fruition, with the initid verdons o
edifications beng rdessed and  severd  equipment  vendor
announcematts of curent or planned products implementing the
APIs(eg. ssepresantationsat therecant Parlay meatings[8]).

The next gep required to make the promise of NGN a redlity is to
dreamline ad raiondize the process of savice aedtion itsdf.  In
the tradiiond Public Switched Tdephone Nework (PSTN), savice
cedion was typicdly caried out by savice providas with
seddized pasond  uwsng  Peddized | The
cevdopment of the Intemnet and the rise of the eXtensble Markup
Language (XML) & a languege dandard have recently prompted
proposds that XML-based soripting langueges be used  for
tdecommunications savice aedion.  Anong other  advantages,
XML offes a medum thet is plaform, nework and technology

neutrd, independent of undarlying programming  languages  and
reedeble by machines as wel as humans It is thus promisng as a
beds for enabling F paty application devdopers paticulaly those
who may not beprogranmers todevd opNGN savices

Within the area of sarvice aregtion, a centrd concemn is to edify
ad modd call contral, ie, the credion, manipulaion, temingion
and teardown of communications ssssons  (Note thet while we use
tem “cdl” for ampliaty, throughout the peper it refers in gened to
a communications sesson, i.e, not only to twopaty voice cdls but
moe  ocnmplex  ssHos  like a  mdtimeda mutparty
communicdions sesson) In this pgper we destribe the architecture
ad framewok (credtion, deployment and execution) for XML-
based sripting of savicesinan NGN.

Svad XMl-bessd cdl contrd Makup Langueges (ML) have
ben previody propossd, indudng CPML, TML, XTML CH.,
ad CdIML [1]. A comprehandve aurvey of thee cdl contrd ML
proposds is not the purpose or within the socope of this paper.
Indeed, we obsarve that the more maure and interesting of thee
proposds ae the Cdl Processng Language (CRL) [3, 4] beng
stendardized by the Intenet Enginearing Task Force (IETF) ad the
cdl ocotrd ML requirements [2] beng devdoped by the Voice
Browss working goup in the World Wide Web Consortium
(W3C).

Our examindion of the CFL and VaioeXML adtivities lesds us to
condude that there are some defidendies in both these gpproaches
In the later hdf of this pgper we desribe an dtemdive gpproach
and proposed draft gandard language, namdy the Savice Credtion
Makup Laguege (SCML). SCML is an XMLlbessd NGN
s[vice sripting languege curently being devdoped  within  the
Svice Credion Ervironment (SCE) Bxpat Group of the JAIN
indudry forum [5]. While the SCE Group currently focusss on cdl
control agpects of NGN sarvices, our view is that SCML congds of
afamily of such languages that need to be developed to modd other
esntid savice agpedts such as mability, user interaction, efc.
Thus the SCML family contans a Cdl Contrd Makup Languege
(CCML), among others  (In this paper we will use the tem SCML
genaicdly to encompess the makup languege for cdl contrd as
wdl as athers when discusing cdl contral agpects of SCML it isto
beundersood thet CCML isintended.)

Snce & the moment the VoiceXML adivity for a cdl contrd ML
consgs only of a requiremats document, in this peper we will
lagdy foous on compaing SCML with CAL.  SCML ad CRL

have many gods in common and overlapping scope Where they
dffer is the levd of abdradtion of the underlying tdecommunication

network and environmert inwhichthey operate.

Ore of the advantages of SCML over CPL is that SCML fdlows
dody the achitedture and AP ddfinitions for cdl ocontrd being
devdoped cooperativdly by the joint indusry dandards working
group on cdl control, condding of representatives and membears of
four bodies namdy Palay, JAIN, ETS ad OSA. In addition, as



we discuss bdow, SCML is defined & a higher layer of abdraction
then CRL, dffes riche fudiondity, and offe's a more modula,
reussble and extensble bese for futher devdopment of savice
credion ML gandards induding those for mohility, charging, etc.
We thus ague tha SCML will evdve as a “best of breads’,
sidying mog of the cdl contrdl requirements being devdoped by
the W3C Vdce Brovsx woking group while offeing didinct
technicd benefitsover CPL.

The regt of this paper is organized as fallows. In the next section
an achitedure for NGN is reviewed and a franework for execution
of XMLbasad soripts is introduced.  We briefly  desribe how the
Palay and JAIN indudry bodies are devdoping open APIs for this
achitedture, focusng on the JAIN cdl oconrd APs and ther
rdaion to SCML. In Sedion 11l we distuss the use of XML, XML
Sthemas and XS for cdl cord ML sipts  In Sedion [V we
focus on XML sripting and the cretion, deployment and execution
o XML grips  In Sadion VI we compare CPL and SCML in
ome ddal. To meke this comparison conarele we condder two
common exarple svices Vocoamdl on Busy, ad a Wake-Up
Cdl. In Ssdion VII we condude with some brif discusson and
description of futurework.

I11.  NGNAND CALL CONTROL ARCHITECTURE

We brifly review the NGN achitecture assumed as a beds for
CML in this peper (2 FHg D). At the lowes layer the architecture
consgs of trangport techndlogies (PSTN, Intemnet, wirdess) ad
interworking gateways and hubs (trunking gateways and resdentid
hubg). The intdligence of the NGN is contained a the next layer in
a oftawitch or Cdl Aget that controls the galeways (usng
protocals like MGCP or Megaoo) and interfeces to the (Advanced)
Indligent Nework (A/IN) [15 dements such as Savice Control
Ponts (SCP) via sgnding gaeways The Cdl Agat is pimaily
repondble  for  inewoking ad ocompleding cdls o
communications sessions, for vadueadded NGN savices it exposes
an gpen dandard NGN AP (eg. JAIN, Palay, OSA). In paticuar
the AR provides cdl conrd fadliies The NGN savices mey
execute on the Cdl Agett itsdf or on sgparde Application Savers
(not shown) or the SCP.

Above this layer lies the doman of savice credtion, which is
normdly caried out offline as opposad to the online processng of
cdls or savices Savicss can be ceged in a SCE with a
programming languege like Java eg. usng JaveBeans [19), or
uing a makup languege like SCML. The SCE may provide a
library of basc JavaBeans or SCML sripts thet can be composed to
creste more advanced savices possbly in a hierarchicd faghion.
As we discuss laer, the sripts can be downloaded and interpreted
o executed dther a the Cdl Agat or & the endpaints eg. PCs or
smart phonesconnected toresidentia hubsor IPnetworks

Thus broadly spesking, the architecture (eg. in JAIN and Palay)
asumes a layeing consding of sgnding, functions or functiond
interfaces and gpplication (or savice) logic (e Hg 2 note thet in
Palay the functiond intefaces are cdled “svicg’ intafaces). The
sgding laya condss for exarpe of 9P, MGCP, ad ISUP
protocols  These protocols are desgned to communicate efficiently
to thar protocd pears not for user friendliness or robustness
Progranming in such a protocd layer invaves issues like timing,
authentication, aror recovary, ec ad is typicdly complex and
tedious The functiond inteface layer abdracts thee lower leve
Odals to offer cdl contrd, mability, user interadtion and ather
functions driven by dgnding protocd messsges. Thus the cdl

contral function dlows cdls to be represented and manipulated & an
abdract levd in a common (object oriented) modd across multiple
network technologies and sgnding protocals using a common AF.
Firdly, goplicdtions reside in the gpplications layer making use of
thevaiousAPIsin provided by thefunctiond interfeceslayer.

In generd, there exig endpoints or end sysems (such as phones
or PC9) a the edge of the NGN and what we gengicdly refer to as
“cdl saves (eg Cdl Agats Applicstion Saves or SP svers
in the core of the nework. End sygems can originde cdls, ad
aooept, rgedt, or forward incoming cdls [3].  On the other hand, cdl
saverscan paform of thefdlowing operationsonacdl. They can:

- proxy it: forward the cdl on to one or more other cdl savers or
end sygems subsuently cdoulaing what to do with any
regponsesrecaived.

- redirect it: informing the nework of an dtende address for the
incomingcall.

- rgect it inform the sending sysem tha the setup request could
not becompleted.

- originate it: creste a new cdl through inviting two or more end
user sysemsinacoordinated fashion.
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Fig 1: NGN Architectureand SCML Saipts

Typicdly, cdl savers support gpplications thet thet may involve
chagng, usx locdion, mability, ec, ad thus interat with other
gydems within the network, eg. location databeses billing sysdems,
dgc. The fdlowing briefly discuses two indudry initigtives thet
provideAPIstothefunctionsprovided by cdl sarvers.

A Parlay

The Palay goup [8] provides 3% paty application developers
with languegeindependent APIs thet dlow access to functions (or
“savices’) induding not only Cdl Cord but Presence ad
Avdladlity Manegement, Pdicy Manegement, Use  Interaction,
Mohility M , Content Based Charging, and othas  Some
of these are shown in FHg. 2 Access to these functions is managed
through a Famewok AP tha provides seouity and rdaed



functions to expose the NGN infradructure to g paty gpplications
inacontrolled and sscuremanner.

B. JAIN

The JAIN dfat [6, 7] is amilar in mawy repeds to Palay.
Some of the differences are thet JAIN (8) provides APIs not only &
the functions layer but dso a the protocals layer bdow it; (b) is not
languege independent snce dl the APIs are pedified in Java (C)
eqpliatly ddines a Savice Logic Exenution Environment (SLEE)
ad (d dfines a SCE A numba o APs ae provided for
pratocdls such as SIP, MGCP, MAP, and INAP.  On top of these
pratocols @ number of protocol agnodic savices are ddfined: Cdl
Control, User Interaction, and Mohility Manegement are targeted to
be esstidly Java varsons of the Palay APls  Smilaly, the Palay
Farmevok was megpped to the JAIN ewironmett to provide
soured access to the savices for third paty  goplications
Applications running withn SLEE, o ceded by the SCE, can
expat the JAIN site of funciond as wel as lowerlayer protocol
APIsand dso bendfit from other JavaAPIs
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Fg 2 NGN Layaingand ARls

The bedc cdl oontrd savice of JAIN is the Java Cdl Contrd
savice Providing @ AP for cdl contrdl thet covers the nesds of
the industry, while remaining focusad, is a daunting tak.  Ealy in
the process within the JAIN group it was decided to define Java Cdl
Contral (JCC) as a dmple AP that supports today's man revenue
generdting  gpplications Jwva Coordingion and Transadtion
(JCAT), on the other hand, inhaits from JCC and supports more
advanced goplications SCML is bang defined as a soripting
language tied dosdy to JCC. We hrigfly desibe JICC and JCAT
here

JC is a cdl contrd AP that typicaly supports firstparty and
thrd-paty cedtion and menipdation of mutipaty cdls ad
common savices such as Fresbhore (or tall free) numbers number
trandation, cd fowadng, oignaing ad temirding cdl
srening, ec. JCC 10 is completed and is being implemented by
sved vendors [10. It digs with JTAR [21] ad is dmila to
Palay's Multi-Paty Cdl Cotrd Savice (MPCCS); future vasons
aeexpectedtodigndoser withMPCCS

JCAT [11] is under devdopment within JAIN and is expected to
appot a riche das of cdl oconrd goplictions then JCC.
Bxamples of proposed JCAT cgpebilities are support for vaious cdl
trander flavors cdl mergng, modding of temind cgpablies and
cdl ‘ravigaion’.  Through the cdl ‘navigdion capebility, an

goplication can quay the cdls tha a JCAT implementation knows
of. If acdl objedt is avaldde thet didies the query, the goplication
e contrd this cdl.  For example it may “berge in” to the cdl o
into a paticular connection, eg. for cdl wating. The JCAT AR is
typicaly deployed on Class5 switches

It is expeted that soon dter compldion of the JCAT
Sandardization work, a cdl conrd ML will be daived from SCML
for JCAT.

1. UsAGEOFXML
A XML application creationlanguages

Languages such as SCML and CPL crete gpplications thet meke
ue of the functions provided by the functiond interfaces layer.
Today, XML [17] is commonly seen as the prefared vehide to
cegte uch goplictions  Adde from its dandardization and
reedability by both mechines and humans XML offers severd
benefits XML supports redrictions to its expressiveness that
endbles essy vdiddion and deeminddlity.  In generd, XML
schemas dlow the design of languages that can be non-expressivdy
complete, therdy guarateang that the XML intepreter while
udng a limited amount of time and resources can execute the soript.
Frdly, mary tods and libraies exisd to cede intepret ad
vdidae XML documents.

B. XMLShema

CRL is ddined using XML Dda Type Ddfintions (DTD) while
ML is ddfined wling an XML Sthema XML Sthema [13
represents a more  recent gpedification methodology devdoped in the
W3C ad have svad ddind advantages over DTD. In this
sdtion we briefly discuss why they ae paticlaly bendficd for
OML.

Like DTD, XML shemes ae a language for spedfying ad
condraning the ocontent of XML documents  However, unlike
DTD, XML Sthames ae written in XML, thus avoiding the
programmer having to learn yet ancther notation, and define a st of
welknoan besic document dements  thus saving programmer the
efort of defining them.  While these festures are convenient, for our
purposss schemes have two additiond important attributes  FHrdlly,
XML Schemes ae type sdfe and come with a st of predefined
smple where DTD only acoepts one dring. More
inn‘(ﬂta'%/?eSXML shamas d|gN the progmr%%e to rd%fine data
types as wdl as to restrict, redefine and extend them in a manner
dmilar to inhaitance in ohject orented programming  langueges
This later dtribute of sthemas engbles modulaity, extenshility and
rere of SCML Sthama A fedure cdled edenson is usful in a
manner Smilar to adding behavior by usng inheritance in an ogject
oiented languege  This is vary important Snce mog NGN APIs
such as JCC, make extendve ue of inheitance  In paticular, the
etendon package JCAT inheits from JCC and adds richer
functiondlity.

C X971

The eXtedble Sylehest Languege (XL) ad XS
Trandomations (XS.T) ae powafu tods for trandorming one
XML documet into another. XS ocondsts of X9.T pus a
deription of formetting objects and properties  Through XSLT
[24 higherlever sripts can be supported to hide recurring XML
sequencesthat represent common patternswhen developing cripts.



Ore can imagine XS rdes for eg Wake Up Cdl goplications
In this case many of the recurring aspects of gpedfying a savice
ad in paticular a Wake Up Cdl savice, are dored in the gyle sheet
WakeUpxd. The highedevd sipt WakeUpxm need only contain
vay sadfic informetion eg. the name of the announcament sarver
thet reaeds the “wake up” message to the user, and in fact could be
aeded by the sipt wiiter with the hdp of a Grgphicd Usr
Interface (GUI). The XSLT processor is used to generate the actud
CML oipt that will be loaded onto the Application Saver or Cal
Agent and executed.  Thus indances of the XML tha supports
“weke up cdl” dass of savice dlows for essy authoring of such
gripts  This is paticulaly ussful for provisoning and deployment
of savices. For ingdance, the higherlevd sript nead only spedify
the paaneters adfic to a paticla us, eg. phone number,
weke-uptime etc. (sseHg 3.

L@i'_‘ WakeUp_Mary.xml
XSLT
WakeUp_Mary.scml

Fg. 3 Ussgedf XSLT togenerae SCML

IV. SCRIPT EXECUTION AND DEPLOYMENT

A gxipt can run on a cdl saver or (inteligent) endpoint system.
It contrals the server’s or endpoint’s functions: proxying (in cese of
a dl s|ave), redreding, oiginating, or rgeding cdls  The default
behavior is in efect until processng in the cdl saver completes, or
a gript tekes over control (and dispogtion) of that cdl eg. in a
manner Smilar to triggers in A/IN. A sript controls the call bessd
on the infomation mede avaldde through other  functiond
interfaces and basad on sdtings controlled by subscriber (settings
coded asruesinthesriptitsdf).

Typicdly, tdecommunications soriptsgpplications are  assodated
with an address subsriber informetion, a point in cdl (eg. in the
origingting andlor terminating portion of a cdl), and have aocess to
axiliay infomaion such & locaion daa through  mobility
manegemat saves o an Intgadive Voice Repone (IVR) unit.
Note that there may ds0 exig goplications that ae not cdl-based.
For exanple an gplicstion thet oontinuoudy tracks the
wheresbouts of end users for adminisraion purposss is not
necessrily edtivated through cdl-besed oconditions  For illudraive
purposes, the remainder of this paper assumes cdlbased scripts.
However, the conoepts discussad in the remainder can esslly be
generdized and gppliedfor edtivation of non-call based sripts

Fg. 4 shows three pheses in the lifeime of a sxript.  In the SCE
phese the stript is created by a vaiety of possble means induding
XML tods (eg. XML o X editors XSLT), diredt input usng a
generd-purpose text editor, an XML addon to a tradtiond PSTN

CE, or by conveting Jva (or JvaBeans programs  In the
Ogployment phase the soript is vdidaed for gyntax  and
executability, and gored in a repostary if vdid.  An dffline savice

management  progran can query the repodtory and adtivate the
ript by downloeding it for execution to a gpeddized XML
processing engine {n this casg, an SCML processor) thet may have
a its digpod a libray of basc sxipts  There are two posshilities

here the SCML processor could reside on the cdl saver itsdf, or it
could resde on a sparate plaform (eg. an Application Save). In
the fird case, the SCML processor acts as an interpreter to convert
the SCML ingructions to the APl exposed by the cdl saver (in this
cag, JCO). In the ssoond case the SCML processor can dther meke
remote cdls to the JCC interface (eg. udng Java RMI) or can sad
XML messges (via SOAP [22], for indance) to another XML
processr located on the cdl saver; this later option involves more
XML processng but mekes the communication bewen the
Applicstion Save ad the cdl saver language-independent.  The
criteria for invoking the soript are chedked by a aiteria checkar. The
aiteria may condg of an A/IN gyle trigger or Java evert in the cdl
processing plaform (eg. JCC supports such events) thet is in tum
caued by undelying dgnding everts  Altendivdy, the citeia
may condd of othe adivation condtions such as time-based
adivdion (eg. Wake Up Cdl) or adivation from other demanits
(eg dliktoDid saaios o IVR intgadiony. As the sipt
exenutes it may in tum issue commands to the cdl saver eg. dter
paforminganumber randationor redirectingacdl.

XML
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CCML document
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Service
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Fig 4, Script crestion, deployment and execution

Note thet access by the scripts to the cdl-processing platform is
expected to be redricted to authorized subscribers only.  Subscribers
ae Lpposad to engage in a trudted rdationship with the provider of
the savices The Palay Famewok and JAIN Savice Provider
AP (SPA) provide means to manege ad control this access The
ddals of such authorization sthemes may vary from adminigrative
domaintoadminidrativedomain and arenct in scopefor this peper.

Sipts cen have unwanted interactions within a sysem and
between sysems.  Let us discuss the case in which soripts within a
sydem interact.  Assume a sxipt SLowith adtivaion conditions A
and a sript 2 with adtivation conditions B. Assume S changes the
conditions such that B is stidfied and, consequently, 2 is invoked
upon temingtion of SL. 2, however, changes the conditions such
that A is sidfied and, consequerntly, Sl is invoked agan upon
temingion of .  Ohvioudy, the sxipt execution support logic
must monitor for this fom of inddfinte recurson and  take
gopropricte  comedtive and informdive actions.  Note thet it may
vey wel be the case thet the underlying protocols signd such loops



In generd this issue is completdy andlogous to fegture interaction in
A/IN sydems and has been widdy dudied. We assume that
relution of feature interaction is in generd outdde the SCE itsdf,
dthough an SCE could providesomesupport if sodesired.

V. ANALYZINGOPENCALL GONTROL SCRIPTINGSCHEMAS

This sdtion andyzes and compares CPL and SCML in the
context of the architecture and framework gven ealier in the peper
ad briefly conddes the W3C Voce Browser working group
requiremants
A CPL

At the time of witing CPL is dmod fully spedfied.  Curety, a
DTD ad accomparying documenttion is avalable as work in
progress metaid (3 and [4). CRL is a nonexpressvdy complete
languege it canot be usad to aede abirasy complex sipts
thereby limiting the resources a sipt neads for  successful
exeaution. We now give a brief example of CPL use ad discuss
svad of its ofidendes CPL sxipts ae executed within our
gengic nation of cal saves CPL sxipts process incoming and
outgoing cdls  The capabilities of the @l saver that executes CRL
ae limited; it can proxy, rged o redredt cdls CRL canat
originate cdls towards two or more end usrs  The cepability to
oignae a cdl within a cdl saver is a dgnificat savice within
AJIN networks

The exarpe CPL sxipt in Hg. 5 is a dmple sript that rediredts
incoming cdls to voicemdll if the cdlee is busy (in the remander we
asume a bedc familiaity with reeding XML sipts).  Note thet, in
CPL, upon recdpt of the incoming  cdl evert, the cdleds address is
gored in a globd vaiable If the cdlee turns out to be busy, the
locdtion is deared, chenged into the usa’s voicamal address
(smt h@oi cenai | . exanpl e.con), ad the cdl is redirected.
We s that the globd locaion varigble can be manipulated through
the<l ocat i on>node.

<cpl >
<i ncom ng>
<busy>
<l ocati on
url ="si p: smth@oi cenai | . exanpl e. com
cl ear="yes" >
<redirect/>
</l ocati on>
</ busy>

</i ncom ng>
< cpl >

Fg 5 ExamdeCAL Fragmat: Vaicarel onBusy
Typicdly, CPL sxipts execute within the context of a user agent.
A usr agat is an ettty thet exigts in SIP and H.323 neworks
User agants do nat exig in presant day A/IN networks (in generd
the desgn of CPL is quided by the SP & H.323 protocd).
Therefore, CPL sriptsarenot protocol agnodtic.

CPRL is only adivaed through cdl events it cannot be adivated
through non-cdl rdaed events such as a timer.  Hence CPL cannot
beusedtowriteClideto-Did or WaekeUp Cdl sarvioes

CPL woks with a cdl save's cgpeblity to provide locaion
information of a regidered usY. It assumes a databese thet can be
queried for the prefared location where the end user can hande the
cdl. Addtiondly, the sript can send mal through the <nai | >

node or log events through the <l og> node. The lagt two nodes are
paticulaly ussful to give the subscriber feedback on sript falures
CPL does nat define how to interact with cdl servers that provide
mablity menegemet  informetion (g fowad dl  cdls to
voicamdl if the cdlee is driving in his car in the 9ate New York), or
with information provided by a user interadion sysem.  Hence
CPL’'s achitecture does not support dl sarvices provided by cdl
Fvesasodinadealie.

B. ML
Welriefly discussSCML hereand compareitto CPL.

Note that SCML edds only as a work in progress meterial. The
deription here is basad on SCML 022 and is not intended to
represent the final spedfication.  In the course of dandardization
within the JAIN SCE group and through interaction with other
reevant bodies the SCML schema may change. The exanmples given
inthisdocument arefor illustrative purposesonly.

As madivaed ealier, SCML is defined usng an XML Schema
thet is deived from JCC. JCC provides an AP to pure cdl contral
related capabilities and can support traditiond A/IN sarvices as wl
& NGN savices such as ClicktoDid, and is independent of the

undalying nework.  JCC is truly protocd agodic and can be
mapped ontopaf SP[16, 20], INAP, ISUP, andH.323[16].
<scnh >

<terminati ng>
<address-swtch fiel d="termnating”>
<address i s="si p: snit h@hone. exanpl e. coni>
<di sconnect ed causeCde="CABE BUSY">
<routeGal | connectionPtr="conC'>

<ar gunent s>
<t ar get Addr ess>si p: snit h@oi cenai | .
exanpl e. conx/ t ar get Addr ess>
</ ar gunent s>

<routeCal | >

</ di sconnect ed>

</ addr ess>
</ addr ess- sw t ch>

</ ternmnating>
</ scn >

Fg. 6 ExampleSCML Fragmet: Vaicamal onBusy

An example soipt in SCML is shown in Hg. 6 for the Vacamall
on Buyy svice In this soipt the adivaion citeia ae more
daborae and are regigered with the cdl saver. The aiteria are the
cdleg's address, the fact thet it concemns the termingting portion of
the cdl, and the condition thet cdl satup falls due to a busy cdlee If
thee criteria goply, the scripts will be executed and the cdl will be
redirected through soedifying an dtandive taget address  The

XML node may oontan more XML nodes eg.
redirected address node  If such nodes are not Sedified, the cdl
s|ve is asumed to provide the gpproprite vaues in case such
aguments ae given the NIL vdue the cdl saver will desr exiging
vaues

The exarple in FHg 7 is induded to demonsrae some more
advanoad festures of SCML. It shows a Weke Up Cdl application;
an end user is cdled eech weskday moming & 6:00h and she can
brifly recover from weking up while liging to some musc.  The
ript credtes a cdl, routes it or natifies the endkuser in case of falure
by sending emall. As the sipt is not activated by an origingting or
temindting fregment of cdl, the soripts has to expliatly reference
the cdl rexources The XML node <createCal | > credes a cdl



repurce  idetified &  “wakeupCal |” and the node
<routeCal | > routes the cdl, where the connection routed to
wakeup. comisidentified as" wakeupMisi cGonnect i on”.

As merttioned before, a smpler sript that is converted using XSL
rues coud genaae the SCML in the Wake Up Cdl exarple The
exanples given only demondrate the cdl contral savice As a the
time a witng oly the JAIN XCC AR ad Rdeaexe
Implementaion is publidy avalable [10, the SCML verdons of
oher svices such as mability manegement or user interaction,
have not yet been atempted. Nevethdess it is the intention to
dlow inteworking beween JCC SCML ad ohe XML sthames
within the tdecommunication domains to endde sxipting of
fedure-richsarvices,

<scnb>

<i nvocat i on>
<ti ne-sw tch>
<tine freg="weekl y"
byday="M TU V&, TH FR'
dt st art ="20010101T060000" >
<createCal | cal | Ptr="wakeupCal | "/>
<routeCal | call Ptr="wakeupCal | "
connect i onPt r =" wakeupMisi cGonnect i on" >
<ar gunent s>
<t ar get Addr ess>si p: j ones@edr oom
phone. hone. con/ t ar get Addr ess>
<ori gi nat i ngAddr ess>si p: j ones@
nusi c. wakeup. con¥/ ori gi nat i ngAddr ess>
<ori gi nal CGal | edAddr ess
xsi:nil="true"/>
<redi recti ngAddress xsi:nil="true"/>
</ ar gunent s>
<failed>
<nmai |l url="nailto:jones@one. con?
subj ect =waked20up%20f ai | ed"/ >
</failed>
</routeC | >
<time>
</tinme-swtch>
</invocation>
</scnh >

Fg 7, Exanpe SCML Fragmat WekeUp Cdl
C.  VoiceXML Call Control

VaeXML cdl ocotrd only exigs as a wok in progres
requremeants documeat for a voice browser framework [2. The
ope of the languege is not for building networkbesed cdl
processing gpplication.  Rather, a voice browser is stuaed a the
edge of the nework executing in an environment that conforms to
the notion of end usr sysem. The documet ligs cdl initigtion,
VooeXML  intapreer  cotext manegamant,  intersession
communication, conferending cgpabliies and cdl leg manegament
requirements

Fom the document we can condude tha most of the
requirameants ae sdidied by the SCML franewok and achitedture
proposad eatlier, except for the requirements rdaed to intersession
communicdion.  As thee exis no cdl save support for this
cgpebility, there is no SCML planed tha <didies thee
requiremants

We d0 quesion whether in generd cdl contral capebilities, even
for end sygems should be huilt into a languege intended for
interacting with end usars  In our view it is prfardde to ssparae

these concemns, and have VoiceXML sripts be adle to interact
seamlesdy with SCML striptsto providesarvices

V1. CONCLUDING REMARKSAND RUTURE WORK

In this pgper we have presented the methodology for service
cregtion using XML-bessd sripting langueges in NGN, covering an
asumad NGN adhtedure as wdl as a framenvak for savice
creation, deployment and execution.  We have dso presented a brief
intid ovaviev of SCML, the XML-besed languege for cdl contral
currently teing deveoped in the JAIN forum. We have compared
SCML with the cgpebiliies of an eadier languege, CPL, as wdl &
the reguirements for cdl contrd being devdoped by the W3C Vaice
Browsar working group.

We have argued that the SCML gpproach is superiar to CAL in
may repads  SCML is fundiondly richer, dnce it dlows third-
paty cdl contrdl while CPL does not.  Also, dnce it is rdaed to the
JCC AR dandadzed by the JAIN forum, it is truy protocd and
nework independat.  CPL as currently defined interacts with cdll

savas o ohe ndwok savers that provide mobility or user
interaction functions  In contrat, SCML is intended to work

harmonioudy with the suite of APIs defined by the Parlay and JAIN
goups thet indude a varidy of fundiond inteafeces Fndly CRL's
spedification methoddlogy is to use XML DTDs while SCML is
defined usng XML Schemas  The later provide not only languege
conveniences but are type sdfe and dlow the programmer to defing,
refdri, reddine and extend daa types in a mang dmila to
inheitance in objet oriented progranming languages  Since the
Palay and JAIN APls meke edensve ue o inhaitance this legt
capebility isespedidly useful.

We have d0 oconddeed the W3C Voice Browser working
group's requirements for cdl conrd brigfly and ague that cdl
control fegtures should not be added to a language intended for
expressing voiceuser interaction contral.

In futher work we are refining the SCML schema and examining
how curent XML-basad tods can be cudomized or extended to

upport thegeneration of SCML stripts.
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