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SERVI CE CREATI ON APPARATUS FCR A COVMUNI CATI ONS NETWORK The
present invention relates to service creation apparatus for a

conmmuni cat i oweemeésemr k, and finds particul ar application i W’ﬁ’?&‘?"?’f‘ﬂent

net wor ks. As communi cati ons networks have devel oped, there has
been a nmj or i ncrease in the nunber and variety of services which a

net wor k operator can deploy. It is a k&y commercial issue for network
operators to be able to create and depl oy new services quickly and
efficiently. The intelligent network formof 10 architecture, wherein
intelligence is provided at a varlety of p0|nts in or aSSOCIated with a

comruni cat i ons net wiSERVIGE ICREATIOM ABPARA FORA SONINTZNIA M s
has been the case in the past, has been deveI oped at | east partly to gi ve
the” network operator the facility to provide new services with speed
and flexibility. The present pinnentiopr irelatep| to | SeTVieR HreatinBn APRYEMS: K& @ N)

is the separgt b%gﬁhcﬁ@ér‘s%ﬁo&Sanm&lﬂhm&Qbﬁhcbﬂ&rﬁ in |ﬁt€llfg§||5t networks.

functionality, su as setting up switch paths, fro he software that
controls call progredsicommuniqations HQ“’YQS'“FthYﬁ éeﬂopeemtaefﬁa&a%e%ﬁﬁ' a major
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meeting of preygheyideedervices quickly and efficiently. The intelligent network form of
10 architecture, wherein intelligence is provided at a variety of points in or associated
with a communications network rather than primarily at a switch or exchange as
has been the case in the past, has been developed at least partly to give the
network operator the facility to provide new services with speed and flexibility.
A key principle in intelligent networks (IN) is the separation of software
15 which controls basic switch functionality, such as setting up switch paths, from
the software that controls call progression. Referring to Figure 23, this has been
achieved in known INs by enabling network exchanges 230 to recognise calls
which require modified call progression and to suspend ordinary call processing.
The decision to suspend call processing is based on the meeting of pre-specified
20 trigger criteria, for example dialling digits, line condition or time of day, at certain
points during the call. This can be described as “service switching point (SSP)”
functionality being provided at the network exchange 230.
On recognising a call needing an IN-based service, the SSP functionality
refers to a service control point (SCP) 231 and call progression is thereafter
25 controlled by intelligence outside the basic network exchange 230 to provide
whatever service the call required.
An aspect of an inteliigent network architecture which is particularly
relevant to the provision and modification of services is the service creation and
deployment system. Attributes that are particularly attractive in an IN to

30 accelerate the creation of new services are:
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new servi ces are:
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- enabling services to be devel oped once en run on
231 provided by dif fapgiferablgsensecnd hence speediof devefgpmant.c bui | di ng bl ocks -

bui I di ng serviiges frsamie® 15gid progHmsS(SEPLOVS simple language for specifying the
linkages between building blocks. SLPs are usually produced by service
10 creation tools.
v Graphicai service creation tools - these tools enable services to be rapidly
created, by ‘on screen’ manipulation of icons which represent the generic

building blocks.

vi Service and network simulators - when a service has been created, it can
15 be simulated to check its functionality, performance, cost, etc.
vii On-line deployment - when a service is ready for deployment it can be

electronically sent to the network and the appropriate management

systems, from the service creation tool.

20 Services are created, in a known type of service creation environment
232, from the generic building blocks by specifying the sequences of these blocks
and any conditional linkages between the bloéks. This specification ié frequently
known as a script or service logic program (SLP) and is usually generated by a
service creation tool. When this SLP is deployed into the network it needs to be

25 ‘executed’. This is done in a Service Logic Execution Environment {SLEE} which
often sits in the SCP 231. The module for doing this execution itself is often
called a Service Logic Interpreter (SL!) because many IN implementations use an
interpreted language for their SLPs. It does not have to be an interpreter however
and can more generically be called for instance a Service Engine. This might

30 support interpreted or compiled, and possibly other forms of SLP.

Together with the Service Creation tools themselves, the use of re-usable
generic building blocks is important in service creation. In the general world of

computing much work has been done on trying to achieve significant software



consi derabl e reuse and hence speed of devel oprment. Y Servi ce
logic programs (SLPs) - a sinple |anguage for specifying the
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signi ficant Sof’éd@ﬁlbe building block would then check the current time and route the call
appropriately. .

15 SLPs can be delivered to the SLEE via a Service Management System
(SMS) 233. This is generally responsible for service management, deployment,
and provisioning of customers and updating customer specific data held on the
SCP 231 and the Service Data Point (SDP} 234.

It is advantageous that service creation can be carried out not only by a

20 network service pravider but also by subscribers or users themselves. Service
Creation technology enabling different entities to deveiop or modify services is
described in the publication “Service Creation Technologies for the iIntelligent
Network” by M J Morgan et al, published in the AT&T Technical Journal Volume
70, Summer 1991, No.3/4, New York US.

25 in embodiments of the present invention, there is provided a service
creation and provision system for a communications network in which
communications services can be created or modified by screen-based manfpulation
of ordered sequences of units of code, the system providing a service by running
such an ordered sequence of units of code in accordance with an execute graph,

30 wherein the system comprises:

i) an interface to stored units of code;

ii) means to select a set of units of code from those stored;
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3 reuse because the benefits are significant. For exanple, reusing a
programthree tinmes effectively triples productivity and furthernore on
t he second and subsequent tinme it is used, the lead tinme can be
virtually ze Despite these benefits, general software reuse

is still rarrévoob’gé‘&?}ge it is 5 difficult to realise. Homevé’r‘mwgf’MWthe

fairly cl osed domain of the SCP, where the di screte operations of the
underlying network are well understood, it possible to build generic
pi eces of software to drive these underlylﬁg oper at i ons. These are the
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article by
running a service logic program in the provision of a service.

Embodiments of the present invention may be particularly useful in a multi-

15 level service creation snvironment, such as a known type of three level service
creation environment. Each level provides different functionality and is for the use
of a different set of users, for instance for the network provider for installing units
of code to the network, for the service provider to create and modify services, and
for the customer to create, modify or instantiate actual services for their users.

20 These levels may be designated for instance SCE1, SCE2 and SCE3. The
use of separate levels allows access to the service creation system to be kept
functionally separate for users having different interests in the network. Hence,
features which have to be instalied at the network element level for a selected
service to be available can be created in SCE1. Marketable service features, which

25 give a view of features in that they encapsulate call handling logic thereof together
with support and management descriptions of the feature, can be created in SCE2.
Service packages, which permit collection of marketable service features to meet
requirements of a service together with service-specific support and management
information, can be created in either of SCE2 or SCE3. Profiles, which list the

30 features relevant to a service for a user and provide data slots for the data
necessary to each feature, can be provisioned and modified in SCE3.

In preferred embodiments of the present invention, therefore, each of the

levels is provided with means to generate different respective types of software
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G D Turner. According to one aspect of the present invention
there is provided a service creation _apparatus for _a

conmuni cations network in which conmruni cati ons services can be
created or nodified by screen-based nmani pul ation 30 of ordered seguences
of units of wOd¥}eNhe system providing a service by runni nﬁCT’Gm‘g'a an
ordered sequence of units of code in accordance with an execute graph,

wherein the system conprises: i) an interface for use in
accessing stored units of code; i) Sneans to select a set of units of
code fromthose stored; Fil) means to create or nodify an edit graph,

the edit grapl ﬁf? F&P#P&l&qevels Ha@ﬁgtmédﬁsﬂargrenér% §reled Sﬁblﬁﬁﬁbiﬁfh%ﬁlres

associ ated wi th uni t 5 provi sion. of

conmuni cat i ondvhiely sarersise code phipcts whighysan hedeploygd inelemenis of the ’g‘?‘a’ﬁﬂ‘ ®th

vi sual i nfor mydaQg of @Tselice S¥trButisiPSystem, &t & s€donB vt Gald leves ht\ﬂﬁ@frfeaﬁﬁ I n
editing or nodifying the edit graph to produce an cute g

neans {t® cgngspIeymerketable ?e’ﬂF%lﬁ?Ft'ﬂ’SQe'ﬂ‘ﬁﬁ CW?W'Q%E;EW@HMQ {°af‘)’o‘?fn?at i on

V)
to the 10 gsapbhfcal apphisation! Sehtdfe; encapsiiited €iviith heugPaanSarido MkidYeynentie
edit graph together wth visual information is adapted to supply at

| east one edi deggripgansfor geatfeatieyal i nf or mati on such that an execut e
graph can be producegl kbsudt stethedeveld ity hadvahtagebusiyRave nbar@! oD stobe i)

visible, or i arice ‘padkader, tase Soemny SoRiare 3ntitles” haviry Sn hSkobiafor' "
function for identifying and associating marketable service features with specific
10 services available by means of the communications network.

A third of the levels may also have means to generate service packages,
and means to generate or modify profiles, a profile comprising a list of one or more
features that a user needs in selecting a service of said network, and means to
store data relevant to each feature such that the feature can operate successfully

15 in the context of the selected service.

" A further advantage of a muiti-level system of this type is the variation in
control mechanisms which can be provided. For instance, control can be exercised
at SCE2 of facilities, mechanisms or the like available to users operating at SCE3.
This is where embodiments of the present invention have particular application in

20 that edit graphs can be created or modified at SCE2 and supplied to SCE3 for use
l?v the customer in generating execute graphs. By hiding selected aspects, even
all, of an edit graph, it is possible to give the customer wide apparent latitude in
generating an execute graph while still constraining them by use of a hidden or
partially hidden edit graph which prevents them from generating and then running

25 an untested version of a communications service.

A service creation system according to an embodiment of the present
invention is described below, by way of example only, with reference to the
accompanying Figures in which:

Figure 1 shows a schematic overview of the service creation architecture;

30 Figure 2 shows a service creation domain and process relationships,
relevant to the architecture of Figure 1;

Figure 3 shows a service delivery infrastructure and its relationship with

other platform components on a typical intelligent network element;



15 Accordi ng to another aspect of the present invention there is
provi ded an— appar at us—arranged to provide a nulti-Ilevel service
creation systemfor creating, nodi fyi ng and cust om sing services

avai l abl e t O o¥s. 9by means of a comuni cati ons netwo &%n t he
system conprisés at” | east three levels, a first level conprising or
havi ng access to service application features, a service 20 application
feature conprising a reusabl e code object ich can be depl oyed on a
network el enent for use in providing a service to a user, a second of said
| evel s havi ng capability to generate service packages, each service
package. conpri si ng Figure Amhies absehepetiviservidecareationsdata rarchitbetues éoe use dn

mar ket abl e seryi I €S et her Wi th constraints with respect to
t he order and/t}é%g%grt |h§t$0$'r9l}6€ghar ket able 25 service features used in

execution to provi dEigares &r shayves seheriaticaik theaobrstaigtion ©f a type béaibjece a
conpri sing refgrences sE&ic%r\‘gatg e, TRNEs SJ'X.W& %Jnﬁﬁﬁ%l on features together
of sal eve

with screen definition data, tLe secon § being connected to a
third of 5 sai d Figued 6 shows diftarentipsefile tyrss. & erofieckeing e lusererelatast listoé by

t he user operqg&ggsqﬁgoa use,gg;%rtﬂ;% r sbiYfeel EVEl S tO provision or

custom se a servi ce. ccording to a further aspect of the
present invention tFfigueesi § gpolBdshow exampigempskstirigsprapdi deiry asdddiated
facilities forgdi@eciuralQESiifigd;Si Ng a conmuni cations service to
be provided to a user over a conmunications network, which nmethod

conpri ses: a) Fiouepsn? doj A3 sheweagpacifigr dpte distributien seenarice whigh ¢he edi t

graph conprpsasniceSbation arliteBRAE S FighreeSRIMdupforger 0 or nore marketabl e
service features and at | east one 5 netafeature, linked In a presel ected

rel ationship, each FigrecR3shavsepehematicdingrare of a known type of IN architecture;
Figure 24 shows an example edit graph, for use in customising a particular

service;
Figure 25 shows an example execute graph, associated with the edit
15 graph of Figure 24;
Figure 26 shows a decision point arising in an execute graph as a result of
a flexibility point 248’ in the edit graph of Figure 24;
Figure 27 shows correct and incorrect decision points for an execute
graph, relevant to a flexibility point of an associated edit graph;
20 Figure 28 shows a user’s logical view of an edit graph;
Figure 29 shows a user’s screen view associated with the logical view of
Figure 28; and
Figure 30 shows an implications screen visible to a user during generation
of an execute graph from an edit graph.
25 In the following description, 8 number of acronyms are used in place of the
retevant full titles of elements, processes and the like. These can be interpreted

from the following glossary:

Glossary

30 APl Application Programming Interface
CM™M Configuration Management
CPE Customer Premises Equipment



identifying one or nore executable units of code for use in providing the

service at run-tinme, and. conprising screen informtion_for use by the
user in custom sing a service by use of the graph, and each netafeature
identifying one or nore executabl e units of code for use in providing
the service MOYIA920i me; 10 b) maki ng the edit graph PSTEREPMIRd
available to a user; and c) recei ving an execute graph for use in
provi sion of the service, which execut e graph conprises the edit graph
custom sed by at | east one user data i‘hput , wherein said edit graph

avai l able to the user excludes screen information with 15 respect to any
nmet af eature s th user.
An execute gr;%% maq’I %eh'nqm ehaég%hégtﬂ%%é%%% Q%ngqeﬁlﬂfi)’l P et%eﬁtgﬁort %fn? in
runni ng a service |@gmupmg)gmamri n the provi sion of a service.

Enbadi ments ofgghe @eﬁéu’?&‘éeM&X%HpQﬂeﬁfay be particularly useful in a 20
multi-level service creation environnent, such as a known type of three

| evel serviNce crintaigent Netwptkonment . Each | evel provi des different
functional i gy YR '?mfen‘%Etwe Vonb@ﬂe%ﬂs&ﬁn@ different set of users, for

i nstance for the networ k provi der ‘for installing units of code to the
network, for tfENseKeytetha Netmoedk to create and modi fy services, and
for the CUStOFﬁéFtOM)grﬁ‘ﬁLﬁe SsBRAle Beafllre | NSt anti ate actual 25 services for
their users. hese | evel s may be designated for instance SCEL,
SCE2 and SCE3.SAfhe Sew'%épﬂ#ﬁa%%aﬂtré level s al l ows access to the service

creation systesad O iBped®PhpplicatidndMdtiopmal |y separate for users having

different interests in the netwrk. Hence, f eatures whi ch have to be
instal | ed 30 t$6F neSRDIGe CPRYRNENVIFRYBENY or 4 sel ected 30 service to be
avai |l abl e can P cr @eivid Cohtrai-Bdint Mar ket abl e servi ce features, whi ch

give a view of eat res in that tgé% encapsul ate call handling |ogic
t her eof t ePeGePisBIIMN S managenent  descri ptions of the
feature, can tsucr estembe Level Agreement

SLEE Service Logic Execution Environment
15 SM Service Management

SN Service Node

sSP Service Package

1. Introduction
20 11 Scope
The scope of the following description addresses the area of Service
Creation in that it defines a logical architecture whereby Service Creation
requirements can be delivered on intelligent Networks. '
It should be noted that any Service Managemént system configured for
25 actual use is likely to have much greater scope and responsibilities than those
described here. However, service management systems are known and, for the
purpose of the present invention, need only be compatible with the service
creation architecture described. It is not therefore the purpose here to describe
completely and accurately a fufl Service Management system.
30 The data architecture that underpins this Service Creation Architecture is
described in Section 5. However, the development of this data architecture and

the ideas behind the specific interfaces (3.1) raise issues concerning the



4 in SCE2. Service packages, which permt collection of marketable
service features to neet requirenents of a service together with

servi ce-specific support and managenent information, can be created in
either of SCE2 or SCE3. Profiles, which list the features_relevant to a
service for WOA62%nd provide data slots for 5 the data nECECBIVY, cach
feature, can be provisioned and nodified in SCES. In preferred
enbodi ments of the present invention, therefore, each of the | evel s is
provided with neans to generate different 8respective types of software
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a first of said | evels having neans to generate service application

features P 'onpri se code objects which can be depl oyed in el enents
of the network by means of a service distribution system and a second
of said |evel %n‘ga\“ ns to generate marketabl e service features,

t hese conpri si MYing logic of a 5 service application feat ur e

encapsul atesl with Fdrugmopﬁrpeml ofretiglesaription the d@®t icugtoinen swilt Gefer tata
feature. corporate purchaser of service capabilities. The term user will refer to an individual
employee of a customer who has service capabilities provided by the customer.
Hence a customer has users.

For the purposes of this description the terms SCE1, SCE2 and SCE3 wiill
10 _ be used throughout. They are used to described int'egrated software toolsets that

provide Service Creation capabilities at differing architectural levels.
The term IN Elemem is used as a logical grouping to refer to Intelligent
Network computing platforms such as Service Control Points {SCPs), Service
Nodes (SNs) and Intelligent Peripherals {IPs). It should be understood that
15 computing platforms used in different types of IN architectures, for instance
perhaps with intelligence less centraiised than in an IN based on SCPs, including

distributed processing platforms, are also covered by the term “IN Element”.

20 1.3 Objectives
The objectives of the description are to:
® define the overall Service Creation Architecture,
® specify a high-level view of the logical systems design which will be
subsequently provided by physical systems.
25 o identify and explain Service Creation entities (e.g. Marketable Service

Features, Generic Service Components, etc.),

® identify interfaces,
® identify work packages and application entities,
'3 define a baseline architecture for Service Creation for migration of Service

30 Creation into large scale public networks.

2. Service Creation Architecture Overvi

2.1 Overview Description



The second of the |evels may advantageously have neans to store and
output service packages these heing.software entities h

associ ation function for |dent|fy|ng and associ ati ng nar ket abl e service
features with specific 10 services avail able by nmeans of the

communi cat i OV YME8290r K . A third of the |evel s HEK/GBI6S6Maye
nmeans to generate service packages, and neans to generate or nodify
profiles, a profile conprising a list of one or nore features that a
user needs in selecting a service of said Betwrk, and nmeans to store
data relevant to each feature such that the feature can operate
successfully 1 5 in +Ijﬂae 09? tg&vﬁ@'&%ﬁﬁtﬂc §\%ﬁﬂeﬁﬁwe is defined by tlﬁ
further advantage of a nu eve system S pe I's the variation in
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by use of a hidden or artial é den edit graph which prevents them

from generati n§V§ﬁ@ ShS) 5 FRpost rv,awh@htségpséanq,gpglpgﬁ, (vig ugerface 15} the

comruni cat OnSc&?eré{dtSQargeted IN Elements foﬁ%OFsCZMCBﬁQt PO38Y &M accordi ng to
an enbodi nent of the present i nve t|on is descri bed. bel ow,
l@lv\mwgﬁrld

exanpl e onl {0 with rEFEt AR50 vees: the SDS sepogiteynJFhdviei 5’!5?’8%“9
Figure 1 ShOWSmrmmuwceceeefwem@tslzhen&Sérwceeaa@a& (%8 wmhl tecture;

30 Figure 2_sho service cre n and
rel ati onshi ps, r%?’e\‘?gﬁ’taa]f@ef /e '(Yﬁ'e?ée%r}l“'éc nﬁaﬁggme& i”"cmna"tv (SM)
Fi gure 3 shows103gfnvithe S repesivory f0OapAar tmértarce IeNnih tHesSéreicat Mamsgementii t h

other platform,conpongit s RsCed ¥ Ria intirEes 49T priMilidRng o ement:
15 Service Packages, or parts thereof, are delivered to Support Systems (via
interface I7) 101 to configure them for a new service.

SCE3 265c is used to create Profiles (see §5.4) which are delivered to
SM 103 (via interface I3) for validation.

Validated Profiles are passed to the SDS 100 {via interface i6) and

20 distributed to the relevant IN Elements 102 (via interface 15}.

Interface 4 is also required to support invalidated Profile updates., These
are more commonly known as Network-side updates. However, under this
architecture it should be emphasised that any form of Profile update emanates
from SCE3 265¢. Thus any update capability that exists within a service, on an IN

25 Element 102 or within customer premises equipment {CPE) is recognised as being
SCE3 capability {see “2.2 Constraints b})”, below).

2.2  Constraints .

a) A network operator's Service Management system 270 will exist either as
30 a distinct platform or distributed across a range of platforms.

b) - SCE3 265c¢ represents provisioning capabilities either as distinct physical

systems interfaced directly to a Service Management system 270, coliocated as

part of a Service Management system 270 or capabilities within network elements



WD 97/ 16929

PCT/ GB96/ 02697 6

Figure 4 shows a schematic service creation data archltecture for use in
the architecture of Figure 1; Figure 5 shows schematically the
const ruct i on vab yrébyspe of obj ect, a mar ket abl e servi cePCRGBWO6S7f r om
systemw de conponents; 5 Figure 6 shows different profile types,
a profile being a user-related list of features that a user has for a
particul ar service; Figures 7 1p 18 show exanpl e workstrings
and their associ at ed architectural activities; Figures 19
to 22 show specie—datg—i-strbat-or—seerartRs—wh ' ‘
creation archi te%?'ﬁ?'@ ¢ Uselsy, qure 1 will suppd {sage Fi gure 23

shows a schenat|i SCEll agf esam& ProviderDevielopersof] Debkiogmentt €of Urapplications and

Figure 24 shows exafpl e edit graph, for yse.in cus articullar
servi ce; a i gure 25 shows an exiiﬁ“é’eﬁﬁﬁﬁfég}"&jg%ﬁ’%p@gg'&ﬁ Dtled
with the edit 15 graph of Fi gure 24; INElemenE‘[:mZe 26 shows a

deci-si on point =Hity
poi nt 248' in tw FodyetF o2 s§ﬁ"d%§
correct and i ndazesect d(sétmd]l'roﬁﬂerrM&kémg an frewe cetisable cogfpﬂﬂéhtsrﬁi aviedtt| t o

a flexibility goint of associ. it g u
shows a user's |l ogi cal %@Wa oy ere'(cjfsferﬁr ap ,%)a'ket'"g Requiremepts urg'"ﬁgat?ﬁdws

a user's screer] view agsociated with the | ogiandl Analgsls oSt protoﬁpgusavESs and
Figure 30 showq an inplications screen visible to a user gener tijon
of an execute draph frg¢m an edit graph. Customer  speCific U‘a'ori%g prior %o

service delivery.

SCE3 Service Provider Developers | Provisioning and Tailoring of Services
265¢c Service Provider Support and Service Instances during service
Operator Services . operation.
Customers
Users

3.1 Interfaces

Interface Number | Interface Name Interface Description

{Refer to Figs

1&2) _

(§] SCE1-SDS I/F {Code) Data interface between SDS

100 and SCE1 265a to enable
the deployment of applications,
Service Application Features
and Generic Service
Components from SCE1 265a
to SDS 100 and onward to IN
Elements 102.

t2 SCE2-SDS I/F | Bi-directional data interface
{Marketable Service | between SDS 100 and SCE2
Features/Service 265b. SCE2 picks up SAF/GSC




25 In the follow ng description, a nunber of acronyns are used in

pl ace of the relevant full titles of elenents, processes and the |ike.
These can be interpreted fromthe foll owi ng gl ossary: G ossary 30
API Appl i cat | Progranmm ng I nterface ™M Conf i

Managenent o ag{gz Custoner Prem ses Equi pnent g%%ib%"ff’wgzg
PCT/ GB96/ 02697 Foo

A term known in conputing technol ogy as a,general represent atlon of a
conputing function GSC  Generic Seri¥ce Component I N

Intelligent Network 5 IVRU Interactive Voice Response Unit KTN

Key to the NetlO®tdk support hétlvork-ditie kpdabd. e Laige \netvweorke aillprabably redoike SCESer vi ce
Appl i cation FE@Et:cqu be all of%ﬁ‘ese §BE§ ‘iﬁeﬁp\mn &s%%liyogémﬂs%t { %tm ork operator’'s
Support people, customers and users.
c) SDS 100 (see §4.4.2) represents a repository and distribution system,

5 possibly distributed, part of a Service Management system 270 or requiring a
separate platform. This will depend on the size of the target netwark and the
performance and cost requirements associated with that network implementation.

d) IN Elements 102 will comprise network-based computing facilities such as
Service Control Points (SCPs) 231, Service Nodes {SNs) (not shown) and

10 Intelligent Peripherals {IPs) 235 capable of supporting service applications and
related customer datastores.

e) Interfaces and management systems will provide totally automated service
deployment and provisioning across generic systems. The Service Creation
architecture designs, and subsequent workstring analyses, proceed on this basis.

15
3. Service Creation Architecture

Figure 2 shows a more detailed expression of the Service Creation
Architecture. The diagram describes the relationship between major functional
areas and the positioning of major subsystems concerned with the development of

20 speech-based services. The interfaces with directional arrows correspond to the
interfaces shown in Figure 1 and listed in §3.1 (except Interface 17}. Connecting
lines between processes within domains represent some form of integration
between software entities. This could be in the form of interfaces, file transfer,
interprocess communications or application integration (internal data sharing).

25 The architecture is represented in terms of domains and processes rather
than systems. Although the Service Creation Domain 260 is subdivided into five
logical domains, three SCE Domains 265, a Service Management Domain 270 and
an IN Element Domain 200, the processes that reside within these domains will
operate across a range of platforms and environments.

30 The three SCE Domains 265a, 265b, 265c are logically separated to
distinguish between the different requirements and types of usage and user that

must be satisfied. These can be categorised:
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Feat ures, Generic Service Conponents, etc.), [err] i dentify
I nterfaces— [err] I dentify work packages and application entities,
[err] define a baseline architecture for Service Creation for

m gration of ' 30 Creation into |large scale. publlc n

2. Servi‘gégﬁfﬁ?g%el on Architecture Overview %@F‘Z‘Wﬂ
Descri ption WO 97/ 16929

PCT/ GB96/ 02697

The overview of the Service Creation Archit@cture is defined by t he
rel ati onshi ps that are understood to exi st between existing or proposed

entities sfich that new sg¢rvices and feat ur ef"semyicd ecresibilidy’y ﬁeﬂF&! d
and provi si oneg, usi ng adit omat ed processes and i terfaces1 To e tDI in
the relationsh{ps it is 5 ndcessary to descri bkS4PPH; I¥sEeMTIQY; | GAntro
process, with feference to Fijgure 1. aﬁEr\apeﬂﬂﬁmahl cef i @Resegnd
reusabl e featufjes are devel oped at SCE1l 265a as d COd'S Thl ode
is delivered (§ia interface 11) to a Service Di >W7rfﬁjffo es notglie W '(‘ DS)
100 as repositpry, which stofes and depl oys (Vi hthentSarfiee e Cidatioh hdomain
260.
4 Domain Descriptions
5 The various domains are shown in Figure 2 and Section 4 should be read

with reference thereto, as well as to Figures 3 and 4.
4.1 SCE1 Domain 2662

10 SCE1 represents the fundarnental layer of service creation activity. SCE1
developers are responsible fdr developing Service Applications on IN Elements 102
and the Service Delivery Infrastructure 300 into which these applications will be
deployed. Service Applications will be delivered in the form of reusable Service
Application Features 401. These wili comprise fully developed and tested code.

15 SCE1 is the only place in the architecture that develops code into the network.

4.1.1 Commercial Software Development Environment 280
This system represents an integrated collection of software tools to
support the development lifecycle. These tools will primarily be commercially
20. available editors, compilers, configuration management systems, analysis, design,
test and documentation tools. They are commonly based on conventional
computer-aided software engineering (CASE) tools. Some of these development
environments will be supplied by vendors to support development on specific IN
Elements 102. At the very least SCE1 265a must provide an integration of
25 deployment/testing tools to support dynamic deployment.



code onto targeted IN El enents 102 (SCPs 231, SNs, IPs 235, etc.). 10
SCE2 265b uses the SDS repository 100 (via-interface 12)-to—buitd —_
Mar ket abl e Service Features (see [err]5.2) and Service Packages |see

[err]5.3). Servi ce Packages are delivered to Service Managenent
functi onal i WO $736p29 103 fromthe SDS repository 100 (viBCHGRW®OI8Le 16)

I n the Service Managenent Domain 270 and to SCE3 265c (via interface
14) for provisioning. 15 Servi ce Packages, or parts thereof, are
delivered to Support Systens (via inted%ace 17) 101 to configure them
for a new service. SCE3 265c is used to create Profiles (see
[err]5.4) which are deljver loadiny! sl bithel f

val i dati on. H ;d%nﬁgacﬁogvd'n 'ﬁr?%'? M es géegid%ags@% sttgcf'ﬁe >§I5i8g sOtsms'vi a

interface 16) &G& DQoolsliwill ralsoupass a sepresentation\afrthe |tilging higpksto1 the $GE

I nterface 15). domain 265b. This @&ﬁgéﬂgﬁoé&,je&al SO required to support
i nval i dated Pr&PiTe up&ét es. ese are nore comonly known as

Net wor k- si de updattestual déavaption, of ahelblock, Hosinformatiercinirpeses and as helpitextt d be
enphasi sed that any formof Profile update _emangt es _frB{m SCE3 26%5:.
Thus any updat @ Bapabiseree) Rrasamations - \jhe Heon dnatesehematiclly rgpresqniss the

El enent 102 or Wednation.custoner prem ses equi pnent (CPE) is recogni sed as
bei ng SCE3 capability (see "2.2 Constraints b)", below). 2.2
Constraints ® Zhe rules govetninginteragsiops it athesduiidiogblggkfagenent syst em 270
wll exist either as 30 a.disti.nc £ or bSEr fange
of pl atformns. ‘ &h%éata ass%r('%ﬁ %&'c{hre %@é‘&grﬁ) s‘:%p'r g\blégsei %ﬁfgﬁgmgg@a&éﬂ t’?’i %eg

ei t her as di sti nptovisioned derl a particulgraugtoenarnt er f aced directly to a Service
Managenent system 270, collocated as part of a Service Managenent

system 270 or capabilities within network el enents
4.1.2 Speech Applications Toolset 281

Software development tools that support the construction of speech-based
dialogue features and services. These tools will generally be specific to the target
platforms that are expected as IN Elements 102 and may well be purchased with

15 the platforms or developed internally to support particular platforms.

4.1.3 Multimedia Tools 282
Clearly, to support provision of multimedia services, services that support
images, video and special fax capabilities will be required and consequently

20 appropriate service creation tools and utilities will be required to support them.

4.2 SCE2 Domain 265b

SCE2 265b can be defined as a Marketing, Testing and Packaging activity.

25 The specific scope and range of activities taking place within SCE2 265b can be
modified but they will clearly need to support the Service Creation process.

The tools 284, 285, 286, 287 at SCE2 265b will be used by product line

developers, or their agents, and will need the following overall functionality:

e Assemble a basic service, by dragging and dropping icons on a screen and
30 linking them.
] Define how much of the service flow can be altered at SCE level 3, i.e. by a

customer. The rest of the service is then effectively fixed for all customers.
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11 Domai n Users Usage SCE1l Servi ce
Provi der Devel opers Devel opnment of applications and 265a
features at %%g vel for deploynent in

| N El enent s Srrlesis SCE2 Service Provider Devel opers TSNEPUIMT of
Products and Services 265b Service Provider Marketing from
reusabl e conponents to neet S1e6rvi ce Provider Testers

Mar keti ng Requirenments. Sinulation
and Anal ysis of prototype Services.

Cust oner SpeCI fec taﬂ'rb&ét B@nél’df&he idata associated with the service with default values
service delivery. ce. Provi der l;ﬁl opacf Pr ovi si.oni ng
ey

and Tailoring of Ser?ﬂd a&am def'"Eé@E&' of th%?r@?‘i?é‘"f—"? leyypeh & pverwriten g

Service I nstances during service Oper ator Servi ces
oper ati on. Users 3.1

| nterfaces ?ﬁ%rf%ﬁ@&"%%ggi’ﬁ%ﬁ%’é zﬁgme | nterface

Description 5 (Referlt ist desirbbigto automate the capture of Marketing Requirements and to
map them onto Service Definitions. This enables more efficient reuse across the
entire development lifecycle. SCE2 265b will use automation tools to support its

~ requirements capture activities.

10 4.2.2 Packaging and Visualisation Tools 286
It is at SCE2 265b that Service Application Features 401 will be
associated with Marketable Service Features 403 (see §5.2) containing the Service
Management, Network Management, SDS and Billing components 407 necessary
to support the provisioning and use of the feature in a live network. It is at SCE2
15 265b that MSFs 403 and MFs 406 are created. Marketable Service Features 403
and Metafeatures 406 will also be packaged into Service Packages 404. SCE2
265b can create or define provisioning screens for SM 103 or SCE3 use on the
MSFs 403 encapsulated within Service Packages 404, can create or define
provisioning screens for SM 103 use on the MSFs 403 and MFs 406 encapsulated
20 within Service Packages 404, identify usage/charging characteristics specified by
Service Level Agreements and provide feature editor rules for SCE3 that resolve
feature interactions. In this respect it should be noted that the Sesvice Packages
404 constructed at SCE2 will control the configuration of SCE3 processes that use
them.
25
4.2.3 Simulation and Analysis 284
Service Packages 404 created at SCE2 265b need to be capable of being
simulated such that behavioural characteristics, traffic loading, performance and
revenue forecasts can be made to determine customer acceptance, network

30 impact and economic viability of services created at this level.

4.2.4 Dialogue Constructors 287
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PCT/ GB96/ 02697 constéucted b\{ servwf_ e-level prowsxoni?g of reusable announcélrgentldlalo 3 to
support networ k=-Si d arge networ pr obab z require
%

265c to be all whh-uh@%&s AGRETh @owemcongtuaaﬂpy tf&bﬁrﬂvq% abjatqspRport a
operator’s 6f InpBEMBLGmishESaRAIEgR #HACkISIEM dhd a variety of storagldTorhiis (See

[err]4.4.2) repre ents a rePosMory and distribution system 5 possibly
di stributed, pdiN Bémentspecificle Nhrmaakralse: beyracessapy, for thesegtaols r*i'g gpport

separate platf %%h.sﬁutéd Widitingd GRE 'Glgrdl priéessing efuﬂétléngef&a{tﬂeéoﬁﬁhw* and
t he performance and cost Tequirenments associated with that network
i npl enent at i on.speech announcements from reusable fragments.

10 4.2.5 SCE2 Datastore 288
Local datastore for holding work in progress. All master data concerning
SAFs 401, MSFs 403, MFs 406 and Service Packages 404 is held in the SDS

Datastore 296 {see below) and retrieved by SCE2 users.

15 4.3 SCE3 Domain 266¢

SCE3 activities are directly concerned with provisioning and tailoring. it is
seen that there are two distinct types of provisioning at SCE3; behavioural and
data provisioning. Behavioural provisioning is the manipulation of the service data

20 in such a way as to effect a change in the logical operation of the service. Data
provisioning is the classically recognised type of provisioning, normally undertaken
by Service Management Systems, whereby the data associated with a particular
feature and/or user can be changed directly and the network updated
appropriately.

25 The tools at SCE3 will therefore be used by customers {or users) directly,
by network operators acting on behalf of specific customers or by marketing
people acting on behalf of groups of customers or users. To support these various
scenarios, the SCE3 functionality can be provided on a range of hardware, from
personal computers (PCs) to sophisticated Unix workstations.

30 The general functions supported through an SCE3 domain 265c¢ are:

. Tailor the service - within the constraints set at SCE2, the customer or user
may be allowed to change the flow or structure of their particular version of

the service.
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cat egori sed: Service and, under the aforementioned constraints, modify that sequence
graphically. Customers will be able to create and assign particular Profiles, and

hence feature sets, to individual users.
15

4.3.2 Simulator 291

Supporting the Profile Editor 290 is a simulation toolset 291 that allows
customers to see the flow of their services and verify their behaviour. Customers
will have the opportunity to simulate graphically a range of call scenarios that will

20 allow them to assess whether their logically correct services behave as required.

4.3.3 Provisioning Tools 293
Customers can provision Profiles for each individual user, on the basis of
the templates they have developed. At the user level, each user will have access
25 to their own profile, either directly or via some form of remote support provided by
the customer or the service provider. This will be a view onto their own collection
of features that will present the appropriate provisioning screens a_llowing them to
update their profiles, constrained only by access permissions .and authorities
specified either by the service provider {for network protection issues} or the

30 customer (for whatever reasons they may choosel.

4.3.4 Announcement Tailoring 292
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distribution. 14  Local persistent stoDSVHictept drid c(oﬁﬂgufh GTERi 265cr @itk eipbf
jveri n
ggﬁ 3 i CIenFDSE:LZSZ §ertv5:e Packages 404. Used for Iocalia % E#’ template )huerarchaes ancJ mg@ge
t o descri be newProfiles. May also be responsible for customer's local store of current Profiles (see
Section 7).
15

4.4  Service Management Domain 270

4.4.1 Service Management System 103
In this architecture the Service Management System 103 is required to
20 manage and support customer services in areas other than the provisioning and
tailoring of Profiles. The Service Management System will be responsible for Order
Handling, Service Level Agreement enforcement and Service control {enabling,
suspending and withdrawing Service). In addition, the logical interface to Support
Systems 101 (interface |7, shown on Figure 1) may well be handled through the
25 Service Management System 103 such that Fault Management, Charging, Pricing,
Network Management, Element Management and Data Distribution, etc will be

visible, configured and controlled through this system.

4.4.2 Service Distribution System 100

30 The Service Distribution System (SDS) 100 acts as the Service Creation
repository. it stores and manages all code delivered by SCE1, distributing it to the
appropriate IN Elements 102 for installation and deployment. It makes network
capability information {in the form of SAFs/GSCs}) available to SCE2 so that
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SCE3 sinulation capabilities. 15 SDS-IN  Elenment |I/F

Bi - di recti onal Marketeblei Se¢rgickalteatures (MSFs) 403 and MFs 406 (danobe kievdidpedfrom
between SDS 100 %Qp lock DS

El ement 102 to enseb ?trl]\u'\lbu:ldmg blocks. SDS also acts as the repository for these MSFs
depl oynment and 4A3end Mis 406 antl the Service Packages that are constructed from them. This

appl i cations a%s&rgsttHétegffemg instances of SCE2 265b will have maximum reuse ability
updat e provi si one

Servi ce dat aBi Jegaid stod praviqusly developed components and thus shortened development
formof Profil ggagnd Profile

updat es. Depl oynent is .
achi eved by the di st Asbat¢dasa distributor SDS 100 delivers profiles to IN Elements 102

according to network topology and customer distribution configurations dictated by
operational systems such as Service or Network Management. The configuration
10 data available to the SDS 100 decouples the logical service networks 306 from the
physical network. In this way additional network switching or control capabilities
can be introduced without requiring wholesale updates and reprovisioning on
Service Management systems.
SDS 100 performs a key role in servicing network-side updates, such that
15 SCE3 systems can be registered as IN Elements 102 for data distribution.
Consequently network-side updates can apply at any IN Element 102 and SDS 100
will ensure that all dependent systems receive profile updates. This allows
developers to present data to a common interface across the network. The
consequences of this architsctural decision are that'SCEB customers can update
20 profiles or have their resident profile data updated from the network. This is
interpreted as IN Elements 102 having an SCE3 capability wherever service
applications require a network-side update faculty from CPE (Customer Premises
Equipment).
SDS 100 will maintain a static master datastore 296 for the IN Elements
25 102 it supports. This datastore 296 will contain sufficient data such that all
Profiles are capable of being rebuilt and reprovisioned in the event of data
corruption or loss within IN Elements 102.

4.4.3 SDS Datastore 296 _
30 The SDS Datastore is a persistent storage application containing the
network master profile store. In addition, this store contains network configuration
and data associated with IN Elements 102 and customer distribution across those
IN Elements 102. All profile data updates will be mastered here and SDS 100 will
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10 A configuration management system 297 is necessary to administrate the

repository functions of the SDS datastore 296. As the central repository for all

network-deployed code, Marketable Service Features 403, Metafeatures 406 and

Services Packages 404 it is essential that Service Creators at SCEl and SCE2, as

well as network operational people, have access to all versions of deployed

15 Services and Features, if only for rollback security. This is especially important if

services and features are to be deployed dynamically from several sources, and
represents weli-understood software development best-practice.

It is recognised that configuration management systems will probably also

reside within the SCE domains 265 (particularly SCE1 and SCE2), to maintain

20 administrative control of local "work in progress”, build and release management.
However these systems will not be expected to carry the burden of maintaining
network CM control. It is clear that once code, applications, Services and features
are deployed into a live network, they move into an operational domain and must
come under a logically separate system of control.

25 It is optional that it is the responsibility of the SDS Configuration
Management system 297 to maintain version management control of Profiles such
that customer data can be rolled back from SCE3 and Service Management
systems. An alternative is that a Service Management system provides this
capability.

30
4.5 IN Element Domain 200

4.5.1 Service Delivery Infrastructure 300
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260. 4 Donai n Descri ptions % The vari ous donai ns
are shown in Figure 2 and Section 4 should % r ead with reference
thereto, as well as to Figures 3 and 4. 4.1 SCEl1 Domai n 265a 10

SCEL represents the fUnelSewicedrestionearchifectise descebed bereiran baen designed BOEL

B ements 107 - g attInbEln ERERAEE 103 13k thishal BRbbalyaiin ik dbnor
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place in the &r c¢ﬁ0ltet9t\ wefefeatuse lmm'ym eweeon theo IN HRiements\3i0R. The Serwce

Delivery Infrastructure (SDI} 300 is a design for an implementation that meets

these and more detailed requirements for Rapid Service Creation. As such it is

mentioned here for information, not as an architecturally dependent entity.

Network entities such as particular Intelligent Peripherals may not host SDI, but

10 still must support Service Creation activities within the context of this architecture.

An SDI 300 has been designed to encapsulate and abstract the network

and vendor-specific interactions of service applications 271. It provides an object-

oriented framework into which service applications 271 and features may be

deployed. Interfaces such as Service Management, Network Management, Billing,

15 Fault Management and Call Models are encapsulated within objects, separating the

applications from whatever transmission and management systems which may

exist to support the service. The purpose of the SDI 300 is to establish clearly the

separation between

* the underlying physical network,

20 * discrete service networks,
* services available to be configured into particular service networks, and
* features and generic capabilities available to build a particular service.

The main purpose of separating services from infrastructure is to provide a

dynamically extendible environment and allow feature-rich services to be
25 introduced in very short time frames without impacting on other services or parts
of the environment.

The SDI as described above is subject to co-pending international patent
application numbers GB95/00420 and GB95/00421, also in the name of British
Telecommunications plc, and the disclosure of those patent applications is

30 incorporated herein by refer_ence, as an example of a service delivery infrastructure
which might be used.

Figure 3 represents a relationship between a form of SDI 300 and other

platform components on a typicat IN Element 102. Interfaces to external systems, .



4.1.1 Conmercial Software Devel opnent Environnent 280 Thi s

systemrepresents.an integrated collection of software toalsto support

t he devel opnent lifecycle. These tools will primarily be comrercially 20
avai l abl e editors, conpilers, configuration managenent systens, anal ysis,
desi gn, WRI7149%3 document ation tools. They are conmonlRETHEEEH263
conventi onal conput er - ai ded software engi neering (CASE) tools. Sone of
t hese devel opnent environnments will be supplied by vendors to support
devel opment on specific IN El ements 102.2Rt the very | east SCEl1l 265a
must provide an integration of 25 deploynent/testing tools to support

gg?&36?8228¥ Mefhditionally operat¥ by’ fuhe869 calls on the SLEE pplicationsl grogramming

In addition to distgitaceadiPlg atetensPrRiated)iin ehigch ceeresentatinns: 30805 sgk thasg,

SCE 1 tools willsalags, Paks VinhAPSWREG 8O3 Ieﬂ@a@ma&éaemwahdhm:sbm%etd? rﬁ&e
SCE 2 domai n 265b. Thi s regr esent ati on covers: [err] A textual
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[err] Its on sereen prﬁ?ﬁ&ﬁsairb%hvdte&m thaCconéi® of Bakvice NEWWbrks 2306 of which
represents the - function.

there will usually be one per customer. Each Service Network 306 has a Service

Directory 307 for discriminating between services and a Number Directory 308

which represents the customer's dialling plan of virtual network numbers. Each

Service Network 306 is capable of supporting a range of Services constructed

10 from Service Application Features 401 and Generic Service Components 402.

New features and profiles are introduced dynamically from SDS 100.

4.5.2 Voice Response Applications 299
It is' anticipated that many announcement, dialogue and messaging
15 services will be provided by specialised platforms. These platforms will interact
with main call control processors as intelligent peripherals. Applications 289
within SDI 300 will be able to use the facilities these IPs offer to provide complex
speech-based services. The applications that provide these facilities will be
developed to service the requests from SDI 300. These applications will be
20 designed to allow Service Creation and provisioning at all the previously described
levels. it is not necessary that these Voice Response Applications 299 will be

responsible for any call control functions.

5. Service Creation D Archi
25 |
Referring to Figure 4, the data architecture underlying the Service Creation
Architecture reflects the three SCE domains 265. It provides a hierarchy of
objects that are used to eﬁcapsulate increasingly complex information and logic as
service development progresses towards deployment.
30 The lowest layer 400 is that of Service Application Features 401 and
Generic Service Components 402. These are code objects that are developed to

meet service requirements and use general service capabilities. These are



[err] The rules governing interactions with other building bl ocks.
[err] The data associatedwth the building bl ocks. These will eventually
need to be provi sioned for a particular custoner. 10 4.1.2

Speech Appl i&@%’zi?@ggnmol set 281 Sof t war e devebg_gésgktrmé&ﬁol S

t hat support struction of speech-based di al ogue S and
services. These tools wll generally be specific to the target

platforns that are expected as IN El enents, 102 and nay well be purchased
with 1 5 the platfornms or devel oped internﬁ ly to support particular

pl atformns. 4.1.3 Multimedia Tools 282 Clearly, to
support provi sdevelagedmat tSCHEIdi aOser \deploged, s these Caljedté atans bp pfdrred to i byages,

i d d hal biliti (1] ..b ' I
2ppr opr 1 at o seMrisi SARAR FerhufEedl o wRRrdefite P P R a1
support them KMSEs 403Saicapsidata i hotl? @iteh call-handling logic of aSetdre? 84t thean be
Jefi ned : . ; S Tt
Scope. ana.r angaraiealupnE ahd frafBtbrhalc SR BRofF b ey gl RuB Bk ©
modi fi ed but5t ey seid &s phsael g Servde.t 0 I8 Ratinuiar tfoe ti8e purppeesCot ahe @resent

process. {erntion, I\]l-eﬁs hegl&n?é?rfl ’scl%gnr’ i o%gﬁforr%gg rﬁhﬂg% I?CF menth[irﬁ\e
used by produc I ne devel opers, or their agen?s, and w nee e
fol | owi ng over 40P ‘Whinbtthe ruser twill use at[SCE3 to maniguiaterisind provision dMSks 4D3e, by

draggi ng and d | |.C 2SC. Lok QG hﬁ%‘
[err] Def i h@qﬁgﬁgﬁéﬁc of %Pﬂgma;fe{o\?@ ggéfa %v‘?!\?q%g’r(\d %e a‘lfrP é{r g%"{a'tt' Cf q el
3, i.e. by a aspects 409 prayisinnghleat SCE3 28Bet of the service is then

effectivel y1dixed fox sihlicd Padkag&ba, again constructed at SCE2, permits the collection
of a set of MSFs 403 andfor Metafeatures 406 that will meet the overall

requirements of a particular Service. In addition a Service Package 404 will

contain any Service-specific support and management information 410. Finally, a

Service Package 404 will contain at least one Service Template 405, which

15 describes the operation of the Service and defines the constraints under which

modification of Service operation can take place. All these objects are described in

more detail below.

20
5.1 Service Application Feature (SAF) 401
The relationship between Service Application Features (SAFs) 401 and
Generic Service Components {GSCs} 402 can be described as follows. A GSC 402
represents a generic capability to support a range of services. A SAF 401 is the
25 general name for any capability that is deployed in the network as a feature. This
means that, usually, a SAF will either be a GSC or be composed of GSCs.
However some Services may require specialised capabilities that cannot be termed
generic. Both SAFs and GSCs will be reusable, but not all SAFs will be generic.
A Service Application Feature (SAF) 401 is a reusable code object,
30 deployed on an IN Element 102. From the service creator's point of view it
represents the lowest level of granularity discernible outside Service Creation Lsvel
1 ISCE1}. These objects are designed, developed and tested at SCE1. These

objects represent the fundamental components of a Service and are designed to be
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102 to provide call-handling capabilitv. but has no value until instantiated with user
state information associated with a particular Service. In the embodiment of the
10 present invention being described herein, this will be within the context of a

Service Network.

5.2 Marketable Service Feature (MSF) 403
Referring to Figures 4 and 5, a Marketable Service Feature (MSF) 403
15 represents a view down onto one or more underlying SAFs 401. MSFs do not
contain SAFs, but only refer to them. MSFs are created within SCE2 to add value
to SAFs 401 such that they can be sold as part of a_Service Package (see 5.3
below). For a SAF to be marketable it must be associated with suitable Billing and
Network Management references 407. Most importantly, the Service Management
20 aspects of the feature must be addressed. '

MSFs 403 therefore contain references to SAFs 401, together with the
definitions 408, 409 of the screens necessary to input and update the
provisionable aspects of the feature. These provisicnable aspects will include the
information necessary for the feature to run correctly. However, provisionable

25 aspects of an MSF 403 may extend beyond those required by the underlying SAF
401 to which it refers. In particular there may be aspects of Network
Management and Billing that are also provisionable for a particular feature.

Different MSFs 403 may refer to the same underlying SAF 401. For

example a straightforward scheduled number translation feature can be sold as
30 Time of Day, Day of Week, Day of Year or Special Day Routing, Night Service or
Open Hours depending on the marketing requirements of the Service or customer

needs. They may even be resold under different guises within the same Service.



20 within Service Packages 404, identify usage/charging characteristics
specified by Servi ce Levet Agreenents and provide feature editor rules
for SCE3 that resolve feature interactions. In this respect it should
be noted that the Service Packages 404 constructed at S 2 will control
the confi gur ¥ABABP SCE3 processes that use them 25

Si mul ation and Anal ysis 284 Servi ce Packages 404 created at
SCE2- 265b need to be capabl e of being simul ated such that behavi oural
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be made to determ ne custonmer acceptance, network 30 inpact and econom c
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di al ogue and a ouncenent clus Pac es
will be B BEPERE iprusix VBBeqeuBY nslls itneafns” 31 temeanirss wif b8
announcenent 5d|aaiamg:laass reusable building blocks (like SAFs/GSCs} on their target systems such
that MSFs 403 and SPs 404 can be constructed from the SDS repository 100 for
the majority of Services with the minimum of additional code developments. The
construction of such building blocks implies that a certain amount of SCE1 activity
takes place amongst the designers of such management systems to support SCE2.
10 The consequence of this assumption is that service creators at SCE2 will have
access to the complete capabilities of both the IN Elements and the supporting
management systems to construct complete Services, for both large customers

and individual users, for immediate deployment into generic Intelligent Networks.

15 5.2.1 Meta Feature (MF) 406
An MF 408 is substantially the same as an MSF 403 but has no
provisionable aspects for the purposes of SCE3. Therefore an MF 406 again
contains references to SAFs 401, for instance in the form of a SAF graph, but
does not contain screen information 408, 409 for the SCES3 level.

20 MFs 406 are used to provide functionality such as initialisation of internal
data structures, reservation of resources and user validation before a specific user
has been determined. . For instance, an MSF 403 might allow a user to input
details of an account code and Personal Identification Number (PIN) but an MF
would carry out the associated validation, something which is mandatory and

25 which the user cannot modify.

5.3 Service Package (SP) 404
A Service Package {SP) 404 is the entity that is used, in SCE2 265b, to
30 associate MSFs 403 and MFs 406 with a particular Service deemed marketable by
the Service Provider. The SP 404 will therefore contain MSFs 403 and/or MFs
4086, as well as Service-specific information 410 related for instance to Service &
Network Management and Billing.



wi thin MSFs 403. These di al ogues construction tools should be able to
support a5 range of input nechanisne (analogue and di gi tal)—and—a—variety
of storage formats (I'N El enent-specific). It nmay also be necessary for
t hese tools to support sophi sticated editing and signal_ processing
functions foWOa¥id6¥dHNst ructi on of speech announcenents G E¥apl e
fragnents. 10 4.2.5 SCE2 Dat astore 288 Local datastore for
hol ding work in progress. Al master data concerning SAFs 401, WMSFs
403, MFs 406 and Service Packages 404 is h@’d in the SDS Dat ast ore 296
(see below) and retrieved by SCE2 users. 15 4.3 SCE3 Donai n 265c

SCE3 activities are ghSahipe 6PYCRIES p%ﬂéaeﬁg WtaShet hiltecA Bl hppdrdhl B9, |
S seen that there are two nct types of provisioning at SCE3;
behavi oural andiving a descsipfieandsanenample gemm Hlerversion ef3 s8r¥RP RACkaEet he

mani pul ation of the ﬁ%ﬁébﬁé‘e datsp 464 rhsv %H.&E.naaﬂ/v&beﬁ?" tpRrtRhf maﬁ\ea.dehmge in
the | ogical operation of service ovi sionin

classically redStHan.ecy "§9B§EN)PEBN&EFS|‘Brﬁ?fﬁ§F"°?|6? ﬁd‘l’ﬁ“'yf"ﬁn‘ﬁ'é'gif QEE’PFS in dafg,

Servi ce Managempif theYeliedRBvil mWﬁm"ﬁUmsdata associated with a particular
feature and/ or user can be changed directly and the network upd&g&e "
B

appropriately. 25  The rules, jmmofeggtail, il mifje| which, MSEs 403 g M
ggz‘é ?][r}e(r: SC( 0{ Olr%frreihedi B{ Wiﬁéhist?ge in ﬂ%vﬂ%@%&v%ﬂfﬂnﬂtd&h%eaﬁdﬂlé?e@rh eioay f o;
us s or by marketin actin eha oyps o
custoners or udsiagsam type; gh frsmet.¢ %‘Eh%?ﬁ'! ﬂﬁsed“ g’aBEel‘ﬁ?Pl%gt“‘E ﬁeé)%(%\i? o
functional ity Geshgh® mgamededsm aAd/oaNgs @ pl‘b’ﬂéﬁwaihed d‘raanand comahsml
statio

t P t ted
Funet ons. s 8p AL MG 08 GheraHOraREs® Jetfuiniprsgten Apg, t deteming pn astSeidlpd o) ™
the service - udnhivhich il @pieat baistiedn $@‘tusatby8.ﬁE2.|serté‘t€SGE38lbmrm manipulating
ey be al |l owed Lo, £hap0e tie ol d@hhBbn Firbittd'a6a, b coRfFbi tnd Hrhd GHIcR apy&s ' O

of

on screen when a user selects an MSF box from a graph, and a list of SAFs 401.
The MFs 406 however exclude the icon information 408 and screen
15 definition reference 409 for the SCE3 level and thus are never visible to a user at

SCE3 level.

5.3.1 Service Template 405
The Service Package 404 will also reference one or more Service
20 Templates 405, representing profile instances, upon which SCE3 customers can
base their user profiles. The Service Template 405 represents a tested expression
of the service operation that the service provider guarantees to work when fully
provisioned but in a form general to all users. That is, a Service Template 405 will
have a default service state set. It comprises an execute graph {see Section 6.2
25 below) with the default service state set. Therefore, if a service is to be provided
in which any user can potentially get a number of retries in the range 1 to 9, the
default service state might be 3. A particular user can then use the Service
Template 405 to create a user profile by modifying the default service state to set
the number of retries at 5.
30 The SP 404 encapsulates the rules mentioned above, provided from SCE2,
such that subsequent attempts to edit or modify the service operation and logic are
constrained within operationally acceptable bounds. In this way the configuration

of the SCE3 Profiling Tool is controlled by the Service Provider such that
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65.3.2 Edit Graphs

Figure 24 shows an edit graph. These embody the Rules in SPs 404
which prevent unwanted feature interaction by . limiting the service design
capabilities at SCE3 265c. They are contained by the Service Package 404, as
references to URL files, and are transported to SCE3 265c together with URL files

where a user uses an edit graph for a service to create an execute graph. (it might

- be noted that XVT has been chosen as the tool here because it generates URL files

which are UNIX compatible and therefore relatively platform independent, but
another type of tool could of course be substituted.)

To make up a Service Profile, which provides the link between the
description of a service in a Service Package and what needs to go to the Service
Delivery Infrastructure 300, the SCE3 user needs to generate an “IDENT” portion
and associate a “DATA” portion. The “IDENT” portion contains execute graphs for
different aspects of running a service, such as “originating”, “form”, and
“terminating” execute graphs. The “DATA” portion references the relevant SAFs.
(Forms have indicate objects with fields which take a string of attributes for a real
profile.) The execute graphs can provide customisation but only within the
constraints applied by the associated edit graphs received from SCE2.

Referring to Figures 24, 25 and 26, an edit graph as shown in Figure 24
comprises an ordered series of MSFs 403 and MFs 406, connected by links 249,
some of which MSFs 403 and MFs 406 are associated with flexibility points 248.
The flexibility points provide a mechanism in a user interface to indicate mutltiple
choices available to a user. At each flexibility point 248, there is a choice of MSFs
and MFs which might follow. Each MSF 403 and MF 406 has an associated
reference numeral (shown in square brackets on Figure 24). The choice of MSFs

and MFs at a flexibility point 248 is shown by a list of these reference numerals.



custoners to see the flow of their services and verify their behaviour.
Custoners i1l have the opportunity to simulate graphically a.range of
call scenarios that will 20 allow themto assess whether their logically
correct services behave as required. 4.3.3 Provisioning Tools 293
Cust oners carV@Pue29% on Profiles for each individual user, RET/GBRSOPAIZ| s of
the tenpl ates they have devel oped. At the user |level, each user will have
access 25 to their own profile, either directly or via sone formof renote
support provided by the custonmer or th@®service provider. This will be
a viewonto their own collection of features that will present the
appropriate provisi ngm]gs%ﬁ,eeﬁ el b do (AR o exooutdPHBLE, {HAClker can
profiles, constrained on access perm ssions an aut

speC|f|ed ei t heystemise rhy §elp nge opg @Fi therchojcgs. nEigyres |59 em‘éé?ﬁbo?thSMQs) or
the 30 cust onegirfefent %@Jt@v&%pﬁse@ﬁmﬁ cBQEmenﬁrlaeﬁae’rom one edft-graph by

Announcenent Tail ori n?
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according to a further convention. In the present embodiment, as seen in Figure

24 at flexibility point 248, as an example a user at SCE3 can select that the

resuitant execute graph will go to a selected one of four alternative sets of MSFs

or MFs. The decision made by the user from the edit graph will select one of
10 those sets.

The execute giaph, once constructed by the user or customer, will be
associated with user “state” data, a user profile (further discussed below), and
loaded to wherever it is required by the service delivery system, such as to a
service node or SCP 231. The execute graph when subsequently being executed

15 for instance by a service engine, will then go always to the selected set 251 of
MSFs or MFs at that point. Referring to Figures 25 and 26, in the further
convention mentioned above, this creates a decision point 250 in the execute
graph. At the decision point there is still a set of MSFs 403 and/or MFs 406 to be
executed at a single point in the execute graph. The set 251 of MSFs and/or MFs

20 are then taken in turn, in a predetermined order, such as from left to right in the
execute graph according to the convention, and each tested for a correct view.
When a correct view is found, for instance for the first of the set as shown in
Figure 26, that MSF or MF is executed. (A correct view is a view which is true. It
could be a data element, ie a “scene”, or a logical expression. For instance, SAFs

25 401 will have input and output scenes.}

Because the execute graph comprises MFs as well as MSFs, and these
have no associated visible screen at SCE3, it is possible for a user at SCE3
appafenﬂy to create a service from a blank screen. However, in practice the user
has always to work from an edit graph. Even an edit graph presenting a blank

30 screen will in fact contain MFs and such an edit graph will still apply constraints as
the user produces an execute graph.

Since there is no point in providing a blank screen for provisioning at SCE3

265c¢, the service provider may require in practice that the user selects at ieast a



293, may be used to offer sone |evel of |ocal personalisation of
announcenents in features or services that support this. Exanples are
t he sel ection of corporate or depart mental announcenents for voice
menu featur Ib‘é'g!fsonallsed nmessages 5 for individual cgk&, ;;ion
services (Vblce etc). These tools may operate as sel ectiron
systens for sets of predefined nessages or even allow | ocal recording

of speech for deploynment in specialised ne rk platfornms such as

i nteractive voi ce and speech applicatigﬁ pl at f or ns. 10 4.3.5 SCES
Dat astore 294 Local persistent store. WII| accept and
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1) may well rou the 2 erV| ce Mana?errent such
t hat Faul t I\/anzi'ge‘h!vﬂ difterant g:iahgreammﬁ t¢) be appligdtogy frerqvaﬁagémw thegreeatent

Managenent 38d (habfardhed bh{wttb%stﬁéﬁo&@' | be vi si bl e, configured and
controlled through this system 2 Service Distribution System

100 30 ~ The Hbrwilcle mP%qgmssﬁtﬁhah "wsfsewe(ssws need seeeen ipforpagion
Servi ce Creatl Q4sociated with them for use by the SCE2 265b user in creating valid edit graphs.

This screen information is not however available at SCE3 265c¢.)

15
5.4 Profile 600
Referring to Figure 6, a Profile is derived from a Service Template 405.
The Service Template may have been modified and partially or wholly provisioned
by the SCE3 user. However, a Service Template does not become a Profile until a
20 particutar instance has been associated with a specific user of the Service. A
Profile will contain a list of one or more features that the user has for a particular
Service, and each feature needs to be provisioned with sufficient data for the
feature to operate successfully within the context of that particular Service.
A distinction must be made between incomplete and partial Profiles 601,
25 602_. An incomplete Profile 601 is one that may contain references to features
that are not fully or correctly provisioned. A correctly provisioned feature should
be defined as a feature that is either disabled or contains all the data that is
required for it to operate successfully. It is a requirement that such profiles do not
emerge from SCE3 265¢ until they have been checked and validated to contain all
30 the necessary provisioning data. SCE3 allows the local storage of incomplete
Profiles 601 while they are under construction. Partial Profiles 602 are those that
do not contain all the features that are necessary to describe the full Service, but

all the features a Partial Profile does contain are correctly provisioned. Partial



repository. It stores and nmanages all code delivered by SCEl, distributing

it_to the appropriate |N Elenents 102 for installation_and deploynent.
It makes network capability information (in the form of SAFs/ GSCs)
avai l abl e to SCE2 so that WD 97/ 16929
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Mar ket abl e Servi ce Features (MSFs) 403 and MFs 406 can be devel oped from
t hese and other buil ding blocks. SDS also acts as the repository for these
VBFs 403 and MFs 406 and the Service Fackages that are constructed
fromthem This ensures that different instances of SCE2 265b wil |

have maxi num rey@gl SQ,{,,I, bteyvahd %n&%%%etg &ngér?&é&}é%wan%)é&%&p ?‘?}3 SR 288,

and thus shortened develo

di stri butor SDSSQSOOGeﬂnd\INrEienm 102 gs PosfileNipdbteripformatiade according to
net wor k topol ogy and custoner distribution configurations dictated by
operational systens such as Service or Network Managenent. The
configuration 16. dat Example Wotkstringst he SDS 100 decoupl es t he | ogi cal

servi ce net ks 306 fromthe physi cal network. In this way additional
network swi tching or control capabilities can be introduced w thout
requiri ng whol esal e figweed tend8rasprvirually meitrepignatory. Jbey isbeultythea rpadeint

syst ems. pairs, theTitst d0éhch Pafr Qh&Wing ah%&aasie%rnstﬁﬁg xh&m&@seesﬁm &achi de
updat es, such that 15 SCE3 systens can be registered as IN Elenents 102 for

data di stributi®i showing,the gerspeiptpd harchiseqtural Rstiviptat éré‘ec BRWPaghHI §f ahesgny
IN El ement "102 @Bfkstrings 19d exercise some scenarios to demonstrate the architectural design.

10 By doing so it is shown that the architecture will support these common activities
and thereby meet the requirements put on Service Creators to deploy and
provision/tailor services in a generic Intelligent Network. Each workstring is
presented in the form of a Message Sequence Diagram and an Overview Diagram
{derived from Figure 2} highlighting the active components and interfaces during

15 the particular scenario.

Figures 7 and 8 relate to the deployment of new SAFs/GSCs 401, 402
from SCE1 265a.

Figures 9 and 19 relate to deployment of a new service,

Figures 11 and 12 relate to ordering 8 new service.

20 Figures 13 and 14 relate to updating a profile from SCE3 265c.

Figures 15 and 16 relate to profile updating from the Service Management
Domain 270.
Figures 17 and 18 reiate to Network-side Update via SCE3 265c.

25
7. D Distribution - Imp! tion S .
The following refers to Figures 19 to 22 and sets out example data
distributions for use in a service creation system as described above.
30 It is important to sort out the location of master data, who owns Profiles

{SM or Customer) and the enforcement of Service Level Agreements (SLAs)
{usually viewed as within the scope of SM). The strategy of data distribution

presented here presents a data storage architecture that can be flexibly configured



will ensure that all dependent systens receive profile updates. This
al l-ows - devel opers to—present data to a common interface across the
net wor k. The consequences of this architectural decision are that SCE3

custoners c e 20 profiles or have their resident p | a

updat ed fro%g?%gp‘%%’t work. This is interpreted as I N El g%e’ﬁbw%g havi ng
an SCE3 capability wherever service applications require a network-side
update faculty from CPE (Custoner Prem ses 2 Equi prent) . SDS
100 will maintain a static master datastor2 296 for the IN El ements 25 102

It supports. This datastore 296 will contain sufficient data such that all
Profil es are cegabling tf pdéirmgncectanstraints) Serviger Managesestrenairdnients iemworkf

dat a corru ir&gr Sgli&egsa?:ﬁvgiutg%bgbléegu %SE';‘&Q:‘S 102. 4. 4.3 SDS
e as

Dat ast ore 296 ore’1s a persistent storage
application contai nilng fidat example,c3Gk3 R65H@ s\ilk notpbe Hirdctly Stoopled into aasmicificon,

Hements. 102 agenf SII8'd, GRRAsH BT, Tris BREWRG' AFS Wehidte Ui g, "
Al l profil e Sdadefingd dntegtacei pdrmistingrustrievye dstoeer endyrséndRPedadionsiidnl the store, WO
gzl 16929 treating it as an external system module. The architecture maintailEsCi% %ﬁ§4r02697

independence by encapsulating operations on the Profile Store so that the

application can be chosen or upgraded according to needs and justification. This

system permits the configuration of different profile storage scenarios according to

10 SM policies and processing capabilities. The Service Creation Architecture will

support all in a range of combinations, should the requirements exist. Scenarios

enabled by this architecture are shown in Figures 19-22.

7.1 Scenario 1
15 Referring to Figure 19, the Profile Store 190 resides within the Service
Creation Domain. Store and retrieve operations happen locally and send operations

allow provisioned profiles to be transmitted to SM.

implications

20 o Customers own, manage and are responsible for their own profile data
until committed to SM.
o Profiles are reconstructed from SDS data which maintains mastery over all
network service data.
L4 SCE3 customers must be provided with applications and support for profile

25 data management.

7.2 Scenario 2
Referring to Figure 20, alt data is mastered on the SM. Profiles are passed
30 from SCE3 to a Profile store 200 on the SM system. On retrieval, Service
Management data is converted back into an updated Profile in the Profile Store
200 and then returned to the query process in SCE3.



di stribute changes down to IN El enments 102 and up to dependent SCE3

Dat ast or es 294. As the Service Creation repository the SDS datastore.
296 will contain all code depl oyed by SCE1l, all MSFs, MrFs and SPs from
SCE2 265b, available for access, under configuration nmanagenent
control; frowopmmbances of SCE2 to 5 provide rapid servi RCWGRIGORIA and
conponent reuse capabilities. This arrangenent naturally will have
per f ormance and di nensioning inplications on both the dat ast ore
application and the platformon which SDS 300 wi |l reside. 4.4.4
Confi gurati on Managenent 297 10 A configuration nmanagenent system
297 is necessa"'*slé%ho%dm nistrate the repository functions of the SDS
dat ast ore 296. e central repository for all net wor k- depl oyed code,
Mar ket abl e Ser @i ce MRMismnested&fi hdsk phblbdatarissludiog usergrofiles. Ser vi ces Packages
404 it is essential that Service Creators at SCEl and SCE2, as wel | as
net wor k operational people, have access to all versions of deployed 15
Servi ces and Feé& Scewioi¥ only for roll back security. This is especially

| mportant i fg > o IRer&iR e Ln%a%ﬂraeﬁ's?ﬁb%t%:opﬁaﬁ:ed%meo?ﬂ?aﬁ%’@gl: hibg/ 17 rom
several sources, an ?epr sent ¢ WelT - underst ood software deve opnent
best - pract i ce. and 2 to be configured josordingotgrriesiotnarisat palicy fand reirPOANtsORA RS ENt

systens will p W SO reside within the SCE donai ns 265
(particularly é@%pé{n%géta), to maintain 20 admnistrative control of

| ocal "work in progress”, build and rel ease nanagenent. However these
systems W I ngd pagidnsrected to carry the burden of maintaining net wor k
CMcontrol. It 1I's clear that once code, applications, Services and features
are depl oyelP i #t 0 a Thevdatadnterfade betweegn twipedomains avill bpananagesh by Whatavs! and
nmust cone j i tioreO It is
optional that F'?gﬁés"'?h@%g%@%“%?ﬁ"y @F %ﬁggﬁ&)@aé’gﬂg f“gﬁdra ation _

Management sys®em 23Ghosen sterageapplicptips myst spnag cliggributed penfigurationpr of j | es
such t hat custoner data can be rolled back from SCE3 and Service
Managenent systens. An alternative is that a Service Managenent system
provi des this 74 Seenmigid ity. 30 4.5 IN El ement Domain 200

15 Referring to Figure 22, SCE3 is co-resident in the SM domain. This
provides for the use of SCE3 by the network operator’'s people on the Service
Management system, providing customer support directly into their Service

Packages and User Profiles.
20 implications

® Both customers and the network operator’'s support people will provision

and update Profiles via the same toolset and provisioning screens,

® Certain customers may require remote access to the SCE3 toolset via
25 some form of graphical workstation or client application {e.g. exceed},

® Service Management platforms must support SCE3 applications.

8. Key to the Network {KTN} Service

30 The following shows a service which might be made available and
customised by means of an embodiment of the present invention.
The KTN service is a service providing network access to a range of

services by a single short code access number with single authentication and
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The Service Creation architecture described here has been desi gned under
the constraint that IN El enents 102 have internal inplenentations that
suppor t MOTH6%8, vi ce creation and depl oynent activiti 65 MGB902687, 5

sonething that offers the right capabilities for dynam c feature
depl oynment, platformindependence and the 5 resolution of feature
i nteractions exists on the IN El ements 102.34The Service Del i very

Infrastructure (SDI) 300 is a design for an inplenentation that neets
t hese and nor e dalghidtishtish lb&ﬂ:éaﬁrerrerrhs Jser hinaphel aSedsth qmnﬁreeaetnuoahe pPérssneth it

S mentione re. for 0 tlon, not architectural Ly dependent
entity. &ﬂ?ﬁ"’sﬁm PP'@E" m g‘“ﬁ‘a‘?t‘f’@ﬁ t&r iy }’?’Betﬁt ﬂ'\geﬁ['ﬂﬁéf‘ﬁqes may
not host SDI, tmrtceléihthu‘rtseu,l theuwsér canpgalact aSerwdeClsy for aratarze ahGhievactive yoiskt hi n
t he cont ext of thi chi tLure. - An SDI 0 has en desi gned
to encapsul ate 4n ugﬁi??%hﬁ’?tf #&eqﬂgq%r‘RTMF) meRY: vﬁﬁdﬁﬁ?ﬁ'&q"f 9‘8" retrieves,
i nteractions 5offrmrdut'aclmeld1|mdalhp afithinnthe XTN sdrvice land ibyl @ica/DTMIE #téraction with
Geptoyed. 1 nt ertpe caler e otmadR ¥adrenR Bocssl e Mo st Vike:n She fiTnaton "
Billing, 15 Faetrievédwil)anande amd sﬁhéelqué!hdmltborslﬁorenodﬁssurhdam végulred) to
(r)rgjnggte?renfeg%%tgﬁgsg hgﬁlemed%ggncrecat i ons from what ever transm ssion and

KTN accesses the selected service on behalf of the user and this may

10 require dial up access to the service and emulation of the user so that the service
is unaware that the access is via KTN and not the user. Once KTN has obtained
service access, it may update, be updated by the service, or may hand the caller
over to control of the service. Once interaction with the service is complete,
control is returned to KTN and the caller is given the opportunity to select another

15 service. If no other service is required, the user will hang up and end the KTN
session.

The KTN service exists as an IN service which may be executed within a
virtual network residing in the Services Delivery Architecture. Within the Service
Creation environment 265, the service is presented as a Service Package 404.

20 The following sections present a service-specific solution model using the Service

Package semantics.

8.1 KTN Service Construction
25
The KTN service is constructed at SCE2 and deployed to SCE3 as a KTN
Service Package. The KTN Service Package consists of a collection of Marketable
Service Features {MSFs), Metafeatures, and associated configuration rules
expressed as edit graphs. MSFs 403 and Metafeatures 406 are comprised of
30 executable Service Application Features (SAFs) 400 and related provisionable data
iterns.
The KTN Service Package is set out in Appendix A. It contains a

terminating edit graph. The edit graph contains execution order rules and



exi st to support the service. The purpose of the SDI 300 is to establish
clearly the separation between * the underlylng_phys+caL————
net wor k, 20 di screte service networks. services

avai lable to be configured into particul ar service network

f eat ures andWQATlF8 capabilities available to build a par?t%ﬁﬂéwmg%ﬁvice
The mai n purpose of separating services frominfrastructure is to provide a
dynam cal |y extendi bl e environnent and allow feature-rich services to be 25
introduced in very short tinme frames w tho®® i npacting on other services or
parts of the environnent. The SDI as described above is

subj ect to co- RRPELIBAInG PiIES AR NMSHEMODaiEMbtafeaturd® BDE C The Giles) dreisplesified by
GB95/ 00420 and GB95/00421, also in the nane of
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progr anmi ng constructed at SCE2 265b, according to the rules of the edit graphs. These

template graphs may then be provisioned for a user at SCE3 and deployed to the
network as the user's Service Profile. A Service Profile will contain a single

10 terminating execute graph.
Predecessor relationships and decision points express the execution
discrimination details for actual execution ordering during call processing in the

network.

156
8.2 KTN Service Terminating Edit Graph

When the DTN Service is invoked, as a result of an incoming call to the

KTN access number, the terminating execution graph, derived from the edit graph,

20 is used for service execution. Figure 24 provides a detailed illustration of the KTN
Service Terminating Edit Graph. A derived execute graph {not shown in detail but
of the type described above with reference to Figures 26 and 27, and shown in
Figure 25) then indicates the execution ordering of MSFs 403 and Metafeatures
406 and conveys triggering of successors, at decision points 250, in terms of

25 Views 247, annotated on the links between graph nodes. (Successors that do not
indicate a View are always triggered.)

When the execute graph is executed by a Service Engine, the first node in
the graph is examined for MSFs 403 and MFs 406. If multiple MSFs 403 and/or
MFs 406 exist at a graph node, this constitutes a decision point 260, The

30 convention is that the view for the first subsequent MF or MSF shown to the left
on the graph is executed. If the view 247 is found to be false, the view 247 of
the next MF (or MSF) to the right is evaluated and so on, until a view 247

evaluates to true.



interface (APl), are encapsulated in object representations 301-305 of

t hese systens. The Virtual Switch 303 encapsul ates the cal+4 nodels for
one or nore vendor's switches (SSPs) 230. 5 Servi ces are
delivered i ngiow text of Service Networks 306 of which wil |
usual |y be one pg‘riﬁgustorrer. Each Service Network 306 has ﬂgﬂeé}?gﬁ
Directory 307 for discrimnating between services and a Nunber Directory
308 whi ch represents the custoner's disgl ling plan of virtual network
nunbers. Each Service Network 306 is Capabl e of supporting a range of
Services constructed 10 from Service Application Features 401 and Ceneric
Servi ce Conponents 4Bgxibility pointe\24Bewithin ¢he editiarppho fiiel ampoted aasiantexprbssien at

dynai cal |y 1 rgma SR okHbxibility. The forf df tNObSFe2RARQTSE Appl i cations 299

It is anticipated that many announcenent, di al ogue and nessagi ng 15
services will be provided by specialised platforns. These platforns w ||

i nteract with main call cont rq;yaxp{aqﬁgg:s'@}rs as intelligent peripherals.
Applications_299 within SDI 300 Wi [T bé ‘able to use the facilities
these I Ps offer to provi de conpl ex speech- based services. The
applications t RaHerd ¥ cA dr ehétis! iddriti ' dgyee! oped to service
the requests from SD 300. é]l'ﬁezgfe ?;pléiﬁég‘??gowg':%\flalg otr)g":fo designed to all ow

Servi ce Creation and'ijf ddicatesthay the nade wheee thectiexiilty s exprepsadein an edit
levels. It is griphNRELSHRRNE Natiasithe IBxMAtCSr RABAY BRe w&g&&%ﬁén%ﬁné??s wi Il

be responsi ble for any call_control functions. : Servi ce
Creation Data APPANSUAteq, P Fighre 27, for an execuiggranty. i The exscuteqaiarh which youltht o

ar chi t ect ur v0 uBeejonytrided HRonSIRY ifRALIKE PoinOIvould tHERCRIVECSH bRy & iheCiwp t he
t hree SCE dommi,ns 265.. It provides a hierarchy of objects that are

used to encaps 8PSIHE" PABSasi ngl y conpl ex information and | ogic as
service devel opnent g frgr f&aSRy! FOIR showd e ChYiBE Bimply Between two sihgie MERESt

| ayer 400 is that qf rvice li.catd.on, Features 401 ., Ceneric
Ser vi ce Oorrpong\#e?gﬁfg. ewgeégige"fc@@gs'oB‘}'e'é‘f%a"%a?'eéré[}]ggl/elﬂp‘éﬂ"f% the
subsequent execute graph will not then show a consequent decision point.)
15

9. Use of an embodiment of the invention by a user at SCE3 265¢

Logically, what the user at SCE3 265c will see is the MSFs 403 only - the MFs

20 406 are invisible and as far as the SCE3 user is concerned, may as well not exist.

Referring to Figure 28, for the edit graph of Figure 24, the user would see a
relatively short set of MSFs 403.

Physically, the screen display might be more user friendly, as shown in

Figure 29. The window 280 to the right is a feature palette.. It contains all the

25 MSF icons 281 available for the user in the context of a “Key to the Network”

service. The tool as a whole uses what is termed “constraint-based editing” which

means that the user is constrained into only creating valid execute graphs - it is

impossible for them to create an invalid graph as the tool does not give them the

options. The key to this is the feature palette. If the user wishes to insert a

30 particular node 281 (say, the one denoted as “Foo”), then the user would select

that icon 281, using for instance a known type of mouse, and then select the

option to insert icons from a menu. This could for instance be from the “edit”

menu from the toolbar 282 shown in Figure 29,
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devel oped at SCEL1l. Once depl oyed, these objects can be referred to by

Mar ket abl e SVQPYBM%eat ures 403 or Met af eatures 406 cr eat edPEGRR602697

MSFs 403 encapsul ate both the call-handling logic of a feature and the
necessary support and nanagenent descriptions 407 of that feature, such
that it 5 can sold as part of a Service. 3Fn particular for the purposes
of the present I nvention, MSFs 403 contain screen icon information 408
and forminformati onype to&%nmbﬁ(@ ol WhHSEHE iMbidatibiiCordddiighRe bRleSRA InBH at €
and provi sion NMSFs 403. tafeatures 406 are simlar to MSFs 403 but
excl ude screen 48 wayld bendt uﬁ@s thy full edit gegpbdn Shesepgropriats serdsmpackagg 4&kts
265c. 10 deterﬁnrﬁ%ﬁicﬁfm@@@'ﬁﬂﬁ fiekt 12 BélicRardeaSh rtHEte‘i‘ciitnﬁ% Oegf?'-:gﬁaprp% mts

the coll ection a se Fs 403 and/ or t af eat ur es at w ||

neet the over al®low the selegipd spdam281 trr beyadded: |Q:M4"H?°V‘S@FR,‘PY!EQ theimplieations Af o
Servi ce Packgg&nd Qfiatye! vould theRHeddiSplayed SIRY WsIGEtHePEser fb CcohiRR Qthbir Meflon
managenent information 410. Finally, a Servi ce Package 404 will contain
at | east one Sé’FfH’%&a"T\é?ﬁ)Fé’Pé 405, which 15 describes the operation of the

Service and defines F&eeﬁ@db‘ié rraentn‘g md@irevsm Ghay that tﬁBd'Ff)é'Caﬁd C’OMOfnoS@é vi ce

operation can take pl ace. s are scri
dgt ail bel ow. Wwere nP utually excluslve and that tA SgNOtiI:fVMS node (o? Flgure 28) onlv made

sense with the CM node. Requesting to insert the Foo node would resuit for

10 instance in an implications window 290 as shown.

Selecting the “OK” button 290 will perform the changes. A similar
scheme happens when deleting - the user selects the node to delete, the tool
works out and displays the implications, the user accepts the implications, and the
service is aitered.

15 Possible execution graphs will vary depending on the rules that go with
the edit graphs (in the full edit graph as explained earlier}. Using the exampie from
earlier on, possible execution graphs gould be as shown in Figures 26a and 25b.
The important point is that the only flexibility the SCE3 user has is changing the
MSFs 403 in their graph - the MF(s) 406 always appear in the execution graph if

20 the MSF 403 before it/them appears in the graph.

The user can work from a blank screen if it is defined as a valid state for a
service to be in by the rules in its edit graph in the Service Package 404. This is a
result of the constraint-based editing. What is more likely is that a service provider
would create default, valid service configurations as template services {in exactly

25 the same way as document templates in MS-word behave). The user would select
“New” and then be presented with a list of templates to choose from. For
example, “KTN with CM” or “KTN with Foo”, to use the earlier example shown in
Figure 30. The template would include everything necessary for that service to
run {(MSFs and MFs) except for the explicit customer information that is special to

30 that service {eg their phone number, where they want calls diverted to etc...).
This is entered by double-clicking on the icon 281, which brings up a form which

allows the user to enter their details.



20 5.1 Service Application Feature (SAF) 401 The
rel ati onshi p between Servi-ee—-Application Features (SAFs) 401 and
Generic Service Conponents (GSCs) 402 can be described as follows. A GSC

402 repr generic capability to support a range
SAF 401 is tﬁé&%glgngeneral name for any capability that is Pg‘jérf)(?%?é%fsfn t he

network as a feature. This means that, usually, a SAF will either be a
GSC or be conposed of GSCs. ‘However so Services nmay require

speci alised capabilities that cannot be te d generic. Both SAFs and
GSCs wi Il be reusable, but not all SAFs will be generic. A

Service Application Feature (SAF) 401 is a reusabl e code object, 30

depl oyed on an IN El enent 102. Fromthe service creator's point of viewit
represents the | owest |evel of granularity discernible outside Service
Creation Level Enflisgiments i abee preispricinvendion pimddey a Sbrvicke Cedatipe dysten
tested at SCE | t al ents of a
Servi ce and ag-teh agggfﬁfs fa(?“mgp GTuP d ﬂ%tﬁ%pgg mié%g%g%mpers Fof ihetahce, &

PCT/ GB96/ 02d&07allows marketmg users to build complete service packages from ﬁivice featuresisabl e

across differe ' . W at ure.such
as Call D versfnf)nqn\%s‘cﬁvC es"r Osre"ﬁ e ac ol c'([fngn ?“f‘ﬂ%ﬁce It
coul d a pallet of Marketable Service Features which can be combined in a variety of

ways to produce the logical flow of the Service Package. Every feature may have
aspects of security, feature interaction avoidance, billing, and provision which have

10 to be taken into account. The system can automate the building of provisioning
screens, billing records, templates and all information needed for a service package
to be depioyed. This can then be made available to a distribution service which
sends the service package to the nodes of the intelligent network, the various
management systems that will run the service, and to the customer.

15 In use, a company may hear about a network operator's (BT for example)
new service offering and request the service. Initial provisioning information is
loaded into the service management system of the network and the customer now
has the service. The customer can then have a terminal, perhaps a personal
computer, which will allow them to provision and change their own service data

20 rather than using an operator of the network operator. They can create templates
for different groups of users which will give them access to the appropriate level of
service. They may also be able to change the service logic such as the order of
options on a menu or which service takes precedence. The service creation
system can be sufficiently flexible that the customer can have as much or as little

25 control of a service, or in a service, as they feel necessary.

Although a three level service creation environment is described, this is
not essential for embodiments of the present invention. The primary idea of the
invention lies in the enabling of a graphical user interface where the user does not
see the edit graph, or the whole of an edit graph, which in practice will constrain

30 the user to create or develop a service to a fully tested and therefore usable
structure. Another type of service creation environment may indeed only have two
different access points, one for the developer of the edit graphs, usually the

service provider, and one for the customer and/or users. In such cases the code



be both GSC and SAF]. SAFs 401 are devel oped to be independent
of specific Service Application 5 inplenmentations and hav
know edge of any network architectures specific platforns Servi ce
Managenent, Networ k Managenent or BiIIing entities. PEH&QT@9§ F 401
represents awopdaMeR2® t hat can be depl oyed on an I N El enent

provi de call-handling capability, but has no value until instantiated with
user state information associated with a particular Service. In the
enmbodi ment of the 10 present invention beBP¥g described herein, this wll
be within the context of a Servi ce Net wor k. 5.2 Mar ket abl e

Service Featureg, IEL tWOIR ele ents may be sﬁ?ﬂh@& il Skind Bthet @Y Sfor thstdhide Frondor
Mar ket abl e SerV| ce eature 403 represents a view dogma?(%nto one or

nore under | yi n§y Sxdistribored CRBPSted Sn‘ﬂ'iﬁ’f‘"‘e“t frem fome TeBRE SOURGH SU5; Fam e ¢ o
them MSFs ar e gemaitdi%h Mt&lmkrbrm Wit SibpoMa sy serwob(br&ﬁféis 401 such t hat

they can be sold as part of a Service Package (see 5

SAF to be market abl eltj might e B@eﬂs'§omea9@}’emﬁ’ﬁ‘i"8ftﬂ"c é'l?ﬂt ‘°BP1"P‘°96 %ﬁg as

Net wor k Nﬁ“aﬂe%péﬁéﬁén@%SSoﬂQ&s Mossled) Wﬁmrtt/aélbi térmhbbg$WlVb6ch§megErrent
20 aspects of the feature nust be address

t heref ore cont 8 nbeieg ci@RAlyedhe Jenghpae Af1 °b'FBb SYigated wf‘?fﬁ"?'ﬁe 3"9'"“6'8? i 84 i ons

408, 409 of th@rorsRMing dHATRSE IR Yari@dmediig hérd ts Undaltl detuhderstood(byay parsamabl e
aspects of the feature. These ¥éow si onabl e aspects will include the

i nf or mati on nedkiledinthe selevanttachnolog¥s o run correctly. However,

provi si onabl e 25 asARRéughOls adschbiid diveehe diffemsnd sbwicendrestinsievete GOEN £d by
t he underlying SAE t ich it re anti uIar re

aspects of t\ﬁgﬁ% and ség%é"&grf’éﬁtse'éaﬁ?feEﬁ“l"V?%e'ltﬁa{] 5P’ebea eSoY %ﬂ\}sy onabl e
for a particul aWofdfathem&els are only logxcallpsé;faeatemt VIS gmal) distipguiste ther service he

same underlyi ng SAF 40 r t unber
transl ation fegﬁﬁ'gn J:eé'ﬁ' Egg%fﬂréh %g,?, ‘ﬁ%’ 3"1‘0F"bah(;‘lrg Eﬁéev@r%g\@ E’gggay of Year
or Speci al Day tosérvicg prNugdnunaSalmpIsd)eoa logical sgmratnpbm thedtoparfat ingtabee phe
mar keti ng requiy of t Sernvi Cus ven
be resol d undelg 'fge”%fq g‘écr?te' s r@ﬁtsses l%//mtﬁ ﬁl %sf hg é‘gggsesga\} 95?%6 Z@ﬁ%llmv@

15 associated screen information which is visible to the service provider with access

rights suitable to SCE2 265b but which is not visible to the customer with access
rights suitable to SCE3 265c. In this case, the MFs 406 are effectively without

screen information as far as the customer or user is concerned.
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t hese MSFs 403 have different provisioning and chargi ng characteristics but
t he underlyi rk inplenmentation will be common acros

The Iong-ter%a?’ﬁ‘?%? t he MSF concept assunes that Billing, W&7
Managenent, Network Managenent, Fault Managenent, etc. conponents wll be
5 avail abl e as reusabl e building blocks (li §§ SAFs/ GSCs) on their target
systens such that MSFs 403 and SPs 404 can be constructed fromthe SDS
repository 100 for the majority of Services with the m ni num of

addi ti onal code 16eAppeagiveA: RBackageText FileFogwatuct i on of such buil di ng bl ocks
inplies that a certain anobunt of SCEl activity t akes pl ace anobngst the
desi gners of such managenent systens to support SCE2. 10 The consequence
of this assunptilémt iBackdrewndservi ce creators at SCE2 will have access to
the conplete capabilities of both the IN Elenents and the supporting
managenent systens to construct conplete Services, for both | arge custoners
and individua® (bigrappendix contains atdeschippionyandndn exdmpieeher text Ifile eérsiogafta

Cubstant a1y t A2vEs heckiel TigRiatifighi(hend Hhckage i desgrner € bskimpatéa i

for the pur posesheoPa@@@gtioriBhe CohtoeldDanunieRt (A6 agmuld be stressad ahatxhe edarfieices
to SAFs 401, f ok RSt ipt f F ?QR' b es n
contai n screen anrgt?mngtgllq%r? 5%83%3{8%&81[%’? ptrﬁcélﬁécgg Vel .é#cc’ded Ve BPtne

package delivered by SCE2. Instead, it is intended to complement this, by

10 providing a simple yet powerful means of providing test packages without the
overhead of ASN.1. This allows the installation of packages to be tested before
the ASN.1 package is available from SCE2. It also provides a fall-back solution if,
for some reason, the ASN.1 versions of the package are not forthcoming.

15 A simple parser has been constructed using 1ex and vacc, to read the package file
and construct the model objects, described in section 6.3.2.1 and section 6.2.2.5.

16.1 BNF Description

20 (BNF stands for “Backus Naun Form”, a means of describing a grammar.)

16.2.1 Primary Productions

<Service Package> ::=  ServicePackage: <CMTag> <ObjectiD> <FOTag>

25 <lconlD> <ProvScreen> <HelpinfolD> < Control>
< ChargelD > <BillAgentiD> < Resources >
<MSFinv> <MFinv> < OrigEditGraph>

< TermEditGraph> <Templatelnv> <Templatelnv>
30 <MSF> ::= MSF: <CMTag> <SAFGraph> <SAFinventory>

<jconiD> <ProvScreen> <HelpinfolD >
<ChargelD> <Control> <PackagelD>

SUBSTITUTE SHEET (RULE 26)



20 MFs 406 are used to provide functionality such as

initialisation of internal ... data structures—reservati

and user validation before a specific user has been determ ned. For

i nstance, an MSF 403 might allow a user to input det alpla.,éy;f,%rg,ﬁccount
code and Pewastasffdentification Number (PIN) but an M- carry out

t he associ ated val idation, sonething which is mandatory and 25 which the
user cannot nodify. 5.3 Servi ce Package (SP) 404 A
Servi ce Package (SP) 404 is the entity thaf#tlis used, in SCE2 265b, to 30
associ ate MsSFs 403 and MFs 406 with a particul ar Service deened market abl e

by the Serviigg‘a%ﬁl\ﬂeger = The fntdfihuited | t hezehaag>cont ai aSNEGRpHS3

and/ or wel I" as Service-specific information 410 rel ated for
i nst ance to Service & Net wor k FBAEBEIMRY >and Bil | i ng. WO
97/ 16929

PCT/ GB96/ 02697 |
An exanpl e of o SmvigeRrefilpackage | Senriealeefie; heret%OBEc“'%pendl x<ﬁ°""° >
giving a desgription and an exarrplgp&fkaeemgxt f kh@@nites si on< OfigExesGraphoe

package. In practice, an SP 404 may contain an "I DENT" portion
(nane, identity, < TermExecGraph> <FPlList>
<UserPackage> = UserPackage: <CMTag> <ObjectlD> <PackagelD>
<ProvScreen> <HelpinfolD > <MSFinv>
10 < Templateinv> <ExecGraph>

UserProfile: <ObjectiD> <Control> <PackagelD>
< ProfileRefList> <OrigExecGraph> <FPIList>

< UserProfile> ::

15
16.2.2 Lexicon

<Attrlist> = < Attribute> | <AttrList> <Attribute>
20 <Attribute> = Attribute: <string> Value: <string>

<BillAgentiD> ::= BillingAgentiD: <oid>

<CMTag> ::= CM Tag: <Name> Version: <string> DateTime:
25 < string >

<ChargelD> ::= ChargelD: <integer>

<Control> :: = Control: <ControllD>
30

<ControllD> ::== Disabled | Enabled

< DecisionPoint> 1= DecisionPoint: <NodeRefList>

SUBSTITUTE SHEET {RULE 26)



version), a "SCREEN DEFN REF" (a reference to a URL file which defines in
data 5 how the screen w+-+o00k) and "RULES". The rules, in
nore detail, will determ ne which MSFs 403 or Mrs 406 wil | be needed at
whi ch stage | i ding a service and can be expressed in

di agram typewgfg%%ﬁmt, called herein an "edit graph” (Seepggfgnﬁégbnmg 3.2
bel ow) , stringing together MSFs and/or MrFs in predeterm ned order and
conbi nations. 10 Each MSF 403 then conpri Sgs icon information 408, to
determ ne an associ at ed i con which will “‘appear on screen for use by the
user at SCE3 |l evel in manipulating the MSF 403, a screen definition
reference 409, to control the form which appears on screen when a user
sel ects an MSF m.a graph, a il St PtisfOL i . The
MFs 406 however QeBQ:é'Fstrﬂ%Ie"t'he icon in o%ﬁ%‘%ﬁﬁ%& angégcfggﬂs'i%%c'f‘eth nition
reference 409 for the SCE3 | evel and thus are never visible to a user at

SCE3 | evel . 3.1 Service Teppl & & The Service
Package 404 wil I<Da'?r,§o" ref erence one or n%'?dg;Servi ce 20 Tenpl ates 405,
representing profile instances, upon which SCE3 custoners can base

their user profi Service T 405, 1 sents a tested
p sfﬁﬁftﬁé&ggr ¢l LEINRLELASO| LGRS

expr essi on Vice operation that the service provider
guarantees to work when fully provi sioned but in a formgeneral to al
users. That i's, <kqRghybaeaTeMp! at e gdiodt [dNodelp D Giet S lpbyrds! Vi ce
state set. It conprises an execute graph (see Section 6.2 25 be ow) with
the default service state set. Therefore, if a service is to be provided

i N whi ch any;d!s @edRBeRQSENU al |y QaigNadBYDLEdddel iR 5 | £BdNdie I Tange 1 to
9, the default service state mght be 3. A particular user can then use
t he Service Tenpl ate 405 to create a user profile by nodifying the
defaul t servi ce<¥@tGrahf>SeL t ReedNoaR8E 0T rlisi es at 5. 30

The SP 404 encapsul ates the rul es nenti oned above, provided from SCE2,

such that subsequent attenpts to edit or nodify the service operation and

logic are  cafExNoakPad=Wi t hi n oprécNodeN aiNadelBCE &pYigRe <DedR@APoiht> t hi S
way the confiﬁuratlon of the SCE3 Profiling Tool is controlled by the
Servi ce Provitler such that
<ExNodelist> ::= <ExNode> | <ExNodelist> <ExNode>
<FQOTag> ::= Associationind: <boolean>
20 <FPID> = FPinstancelD: <integer>
<FPlList> ::= FPIList: <FPICollection>
< FPIColtection> ::= <FPinstance > | <FPICollection> <FPlnstance>
25
<FPinstance> ::= FeatureProfilelnstance: <FPID> <FProfile>
<FProfile> :: = FeatureProfile: <SAFID> <SAFState>
30 <FlexPoint> FlexPoint: <DPList>
<Height> ::= Height: <integer>

SUBSTITUTE SHEET (RULE 26)
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underlying feature interaction and dependency rul es cannot be viol ated by
custoners when tailoring their profile for particul ar groups_of . The
Servi ce wOooTp6Re e 405 provi des the nechanisns for partiW’%’Wﬁon

i ng
at the Service or custoner level, allow ng specific tailoring to take
pl ace before delivery. 5 5.3.2 Edit G aphs Figure 24
shows an edit graph. These enbody the Rul es4n SPs 404 whi ch prevent
unwanted feature interaction by limting the service design 10
capabilities at égggh?o@ég. . Ihey ar ¢yelghivof: nEfleldnd e Servi ce Package 404,
as references to URL files, and are transported to SCE3 265c toget her
with URL files where a user uses an edit graph for a service to create
an execute gr api‘klcg‘lﬂbgﬁ:gﬁt bacsmd ed fildhare XVT has been chosen as the
tool here because 1t generates URL files whi ch are UNI X conpati bl e and

therefore relatively platformindependent, but 15 another type of tool

coul d of courge bResidpss i.tuted.)  MetaServiceProfile: KM@ aSPBaly Sel Xinalt>Pr of i | e,
whi ch provides the |ink between the description of a service in a
Servi ce Package and what needs to go to the Service Del i very
Infrastructure 39ferdspBodf=E3: iSer neetciid >gepatiabeDan <APRESYP portion

and associ ate a "DATA" portion. The "I DENT" portion contains execute graphs
for

<MFID> ::= <string>
10

<MFInv> ::= MFinventory: <MFList> | <null>

<MFList> ::= < MetaFeature> | <MFList> <MetaFeature>
18 <MSFHandie> :: = <MSFID> <WinPos>

<MSFID> = <string>

<MSFinv> = MSFinventory: <MSFList> | <null>
20

<MSFList :: = <MSF> | <MSFList> <MSF>

<Name> ::= Name: <string>

25 <NodeHandle> :: <MSFHandle> | <MFID> | <SAFNodeindex>

<NodelD> ::= GraphNode: < NodeRef> < NodeType >
< NodeHandle >
30 < NodeRef> ::= NodeRef: <integer> | <endMarker>
<NodeRefList> :: = < NodeRef> | <NodeReflist> <NodeRef>

SUBSTITUTE SHEET (RULE 26)



20 different aspects of running a service, such as "originating", "fornf,
and "term nating" execute-graphs. The "DATA" portion references the

rel evant SAFs. (Forms have indicate objects with fields which take a
string of atypiebiless for a real profile.) The execute gEpiiaded2esy

provi de custom sation but only within the constraints applied by the
associ ated edit graphs received from SCE2. 25 Referring to Figures
24, 25 and 26, an edit graph as shown in Figure 24 conprises an ordered
series of MsSFs 403 and MFs 406, connected by |inks 249, " some of which
MSFs 403 and MFs 406 are associated with flexibility points 248. The
flexibility poi ANeMSueS? de=a nechaMyBRYGH <d™98¥> i nterface to indicate

mul tiple choi ces available to a user. At each flexibility point 248,
there is a choice of  MSFs 30 and MFs which mght follow Each MSF 403 and
MF 406 has an asdedetwped = ref er NeREIYREEMNARETYBRIRG i n square brackets on

Figure 24). The choice of MSFs and MFs at a flexibility point 248 is
shown by a list of these reference nunerals. WO 97/ 16929
PCT/ GB96/ 026%7 <NodeTypelD> ::= MSF | MF | SAF 29

Wrking froman edit. graph to create an execute graph, the user can
custom se by selecting one of the choices. Fi es 25a and 25b show two

di fferent execul‘@bgﬁcéigl?s”\ﬁni ch couPlP:b%mE!ﬁn'sfﬁéL?ed fromone edit graph by
maki ng different choices at a flexibility point 248 . Each choice may al so
however 5 conprise a _set of alternatives which are then executed (to run
an actual servi &@pName> 5&cqr ding Berét'?ﬁﬁt REFN8Gnhvention. In the present
enbodi ment, @5 seen in Figure

< OrigEditGraph> :: = OrigEditGraph: <EditGraph>

< OrigExecGraph> :: OrigExecGraph: <ExecGraph>

15 <PackagelD> :: PackagelD: <old> | <null>

<Param> :: = Param: <SceneTag>
<Paramlist> :: = <Param> | <ParamlList> <Param>
20
<Paosition> 1= < XCoord> <Ycoord> <Height> <Width>
<Profile> ::= < ServiceProfile > i < UserProfile > |
< MetaServiceProfile >
25

< ProfileFileName > :: FileName: <filename>
<ProfileRef> ::= ProfileRef: <DN> <ObjectlD> <PackagelD>

30 ProfileRefList> :: < ProfileRef> | <ProfileRefList> <ProfileRef>

<ProvScreen> ::= ProvScreen: <filename>

SUBSTITUTE SHEET (RULE 26)



24 at flexibility point 248, as an exanple a user at SCE3 can sel ect that

t he resul tant execute qraph will go to a selected one.af four
alternative sets of MSFs or MFs. The decision nade by the user from
the edit graph will select one of 10 those sets. The execute

graph, once wowhessst ed by the user or custoner, will be PCTABI§BI6AT ed
Wth user "state" data, a user profile (further discussed bel ow), and

| oaded to wherever it is required by the service delivery system such as
to a servi ce node or SCP 231. The execut4® graph when subsequently being
executed 15 for instance by a service engine, will then go always to the
sel ected set 251 floucesY5ES OF MPsablicdliBburlglnt . HBLGEIENG 10 dih@gscs 25
and 26, in the further convention nentioned above, this creates a

deci sion point 250 in the execute Max§imgalls: <iptegefe> deci si on point there is
still a set of MSFs 403 and/or M-s 406 to be executed at a single point
in the execute graph. The set 251 of MSFs and/or MFs 20 are then taken in
turn, in a predetBewinied order, sudiPtyd: 1SIHNE@SS to right in the

execute graphgaccording to the convention, and each tested for a correct

Vi ew. Wien a correct viewis found, for instance for the first of the
set as shown in <RetumliggPe:26, t hat <Rewryy IMReturnbistr (£BYU™MAA correct view
is aviewwiichis true. It could be a data elenent, ie a "scene", or a
| ogi cal expression. For instance, SAFs 25 401 will have input and out put
scenes. ) <SAFGRBhaULE t he exXA@PRr ap¥PcEHY ses MFs as wel | as
MSFs, and these have no associated visible screen at SCE3, it is
possible for a user at SCE3 apgé\éﬁg'glg to>create a service froma bl ank
screen. HoweV&r, <PAFBY ¢S ce the u * <S{fH9>al ways to work froman edit
graph. Even an edit graph presenting a blank 30 screen wll in fact
contain Mrs and s CE an edit graph y Ll still Ll%é constraints as t he
user produces an<§9 Yoo rapiv g%"l:'"ve"mwsf%gg #%% is no point in
providing a blank screen for provisioning at SCE3 265c, the service
provider may requihg i Rractice thalp{lR, USCLsRARSC! S SpibS2St fopName>
15 < ParamList> -<ReturnList> <Scope> '
< SAFNodelndex> ::= SAFNodelndex: <integers>
<SAFNodes> ::= <SAFNode> | <SAFNodes> <SAFNode>
20
<SAFState> ::= SAFState: <AttrList>
<SceneTag> ::= <integer> | <nuli>
25 <Scope> i:= Scope: <ScopelD>
<ScopeiD> ::= User | Service | VN | BT | Call 1 NoScope
<Template> ::= Template: <Name> <ProfileFileName> <Profile>
30
< Templatelnv> :: = Templatelnventory: <Templatelist> | <null>
<Templatelist> ::= <Template> | <TemplateList> <Template>

SUBSTITUTE SHEET (RULE 26)
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service type in which case there may be a limted nunber of MSFs 403

i nvol ved, which will appear on the screen, or the scre vi de a
pal ette of MY TR whi ch the user can pull in to crei&ygyﬁg&gkute
gr aph. In Figure 24, there is shown a short additional graph
including an "Event 5 Handler" M- 241. Thig.graph is actually part of the
main edit graph - it is an "invisible" ?Po the SCE3 user) edit graph
and is called by an event handl er. Basically, if one of the other nodes
is being processed when, say, a caller puts down their handset, the
event handl er w d~this routi . . call. It all ows
di fferent call tér-'leegt%%'%‘t;rgmt‘% be apg?f'é%'@ég'ﬂ{'f er errl%&%vents and there are
10 therefore two paths to the stop node. lit wll be

recogni sed t hat wll L I on associ ated
with them for uggﬁ%ﬁEgﬁgﬂéﬁéi'265bq§§g%&¥ﬁﬁ§$ééﬁ$%gﬂ§g ?d edit graphs..
This screen imformation is not however avail able at SCE3 265c.) 15

5.4 Profile 6QQ. e Ref {4l : jgure 6, a Profile is derived
froma Service f§&5$%?é'205. Tﬁgggg%vbggg¢gnplate may have been

nodi fied and partially or wholly provisioned by -the SCE3 user. However,
a Service Templ aligindges 00t beCome yiinfbgbid: & bittloh > &hunpar Li cul ar

i nstance has been associated with a specitic user of the Service. A
Profile will contain a list of one or nore features that the user has for a

particular 44 %qpig‘;vgeuéand each fQaiwr esfifgds to be provisioned with
sufficient data for the '

<XCoord> ::= topX: <integer>
<YCoord> ::= topY: <integer>

15
<boolean> ::1= True | False
<alphaNum> ::= ‘a2t 1 A2 | -

20 <alphaNums> ::= < alphaNum > | <alphaNums> <alphaNum>
<char> ::= < alphaNum > | <whitespace>
<chars> 1= <char> | <chars> <char>

25
<comments> ;1= {1<chars>
<digit> = Q-9

30 <digits> 1= <digit> | <digits> <digit>
<endMarker> ::= END
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feature to operate successfully within the context of that particular
Servi ce. A distinction mist be nade hetween | nconplete—and——
partial Profiles 601, 25 602. An inconplete Profile 601 is one that may
contain references to features that are not fully or corre‘ﬁ ﬁ

provi si oned. WO Y06928ct |y provisioned feature should

feature that is either disabled or contains all the data that -

required for it to operate successfully. It is a requirenment that such
profiles do not energe from SCE3 265c ufft/i | they have been checked and
validated to contain all 30 the necessary provisioning data. SCE3 al |l ows

the local storager@hahgsoml cte <l efprilmebi & quibsy<qustonder
construction. Partial Profiles 602 are those t do not cont ain all

the features that are necessary to ﬁé?B?NW?h%”F'EﬁN““!?&ﬁF‘&%‘ but al |
the features a Partial Profile does contain are correctly provisioned.
Parti al WO 97/ 16929

PCT/ GB96/ 02697 <integer> i = <digits> | <nuliMarker> 31
Prof.iles wll gbe valid and passed between Service Managenment 103, SCE3
265c, SDS 100 and I N El enents 102 as Profile update infornmation.
6. Exanpl e VBPHRE? fihgs 5 W Figures 7 to 18 are virtually
sel f -expl anatory. They should be read in

<nullMarker> ::= NULL

10 <old> = <integer> | <old>.<integer>
<quote> ;= i // this is a single quote!

<string> :: < quote> <chars> <quote>
186

<whitespace> 1= <null> I\t

16.3 Service Package Exampie

20
The example service chosen is a very simple one. In fact, all it does is play a
broadcast message (which is the same for ail service users), optionally play a
welcome message and then call another service. If the welcome message is
played, then the user asked for authorisation. Note that the Authorise feature is a

25 meta-feature in this example.

The full edit graph will look like this:
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pairs, the first of each pair show ng an exanple workstring and the second
of each pair show ng the associated architectural activity. The

pur pose of these workstrings is to exercise sone scenarios to
denonstrate F?g o5 tectural design. 10 By doing so it

archltecture Wi

services in a generic Intelligent Network.
presented in the formof a Message Sequence

Support these common activities
requi renents put on Service Creators to deploy and
%ach wor kstring is

i agram and an Overvi ew D agram

andi?ﬁ@B@ﬁgnhagt Eﬂg

provi sion/tail or

conponents and interfaces

(derived fromFigure 2) highlighting the active
during 15 the particular scenario. '
t he depl oynent of new SAFs/ GSCs 401, 402

11 and 12 relate to ordering a new servi ce—z0

Fi gure

Brddd0asCE

Figures 9 and 19 relate to depl oynent of |Ja new servi cg.

7 and 8 relate to
265a.
Fi gures

relate to updating a profile from SCE3 26
relate to profile updating fron1the Se
Figures 17 and 18 relate to
Data Distribution - |nplenentjati Scenar ijos

refers to Figures 19 to 22 and Q@&g BM€ exanpl e
use in a service creation sy i
inportant to sort out the |ocation pf nmaster dat
(SM or Customer) and the enforceneng of Service
(usually viewed as within thdg scope of S The

di stribution presented hgre 1 dat a
can be flexibly configured ‘Rhﬂ?&%é

Vpdat e

vlce'Nhnagenent

Figures 13 and 14
Figures 15 and 16
Domai n 270.

vi a SCE3 265c. 25

The foll ow ng
dat a di stributions for
ove. 30 It is
a, who owns Profiles
Level Agreenents (SLAs)
strategy of data
storage architecture that

7.

FollowOn

In the SCE3 view of this gfaph, the meta-feature would not be visible.

iis

assumed that the service package contains two template service profiles, one for

each possible edit graph. These would appear as

10
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according to performance constraints, Service Managenent requirenents,

net wor k operat or policies and custoner requirenents. In a
first exanpl WOBBERI265c will not be directly coupled into Pgré%ae’g?zf‘lg’c
persistent store or database product. This capability will be abstracted
via a 5 defined interface permtting retrieye, store and send operations
on the store, treating it as an external” system nodul e. The
architecture maintains its vendor i ndependence by encapsul ating
operations on the Profile Store s that the appl i cat chosen

or upgraded according to needs and 4 ification. This
the configuration of different pr f¢r}6§td§éﬁ&a e scenari

SM pol i cies and processi ng capabi\itigs The’/Service

systemipermts
Beadiastng to 10

eation Architecture

w | | support all in a range o onbi nati ons, should the jequirenents
exi st. Scenari os enabl ed this architecture are shown iIn Figures

19- 22. 7.1 Sce i Referring to Figure 19, the Profile
Store 190 resides wtthin the Seryice Creation Domain. St¢re and
retrieve operations y and send operations alll ow

provi sioned profiles [to be transfjitted to SM | mplicatitons 20 [err]

Custoners own, manage and pre responsible for their own prof ill e data

Authorise

FollowOn FoliowOn

/1 @ () servPack.ex1.13 9/15/94

ServicePackage:
5 CHTag:
Name: ‘test service package’
Version: '1.13"
DateTime: *S/15/94’
OID: 0.1.2.3.4.5.6
10 Associationind: Faise
lconiD: ‘testpackage.xbm’
ProvScreen: ‘testpackage.url’
HelpinfolD: ‘testpackage.hip’
Control: Enabled
15 ChargelD: 3
BillingAgentlD: 0.5.0.0.1
_ServiceResources:
MaxUsers: 999
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until commtted to SM [err] Profiles are reconstructed from SDS
dat a whi ch-atnt ai ns mastery—over all network service data— [err]
SCE3 custoners nust be provided with applications and support for profile

25 data nm t. 7.2 Scenario 2 R ﬁ'ﬂg Fi gure
20, all dat g&?%t ered on the SM Profiles are passed S?ﬁ%m %@g to a

Profile store 200 on the SMsystem On retrieval, Service "Managenent
data is converted back into an updated ProEéEe in the Profile Store 200
and then returned to the query process in 3. WO 97/ 16929

PCT/ GB96/ 02697 33

| npl i cation [err] MaxSimnGalls1 @389 er and host of all data, including

user profiles.

{The following is a definition of an MSF containing a single SAF:}

5 MSFinventory:
MSF:
CMTag:
Name: ‘welcomeMSF’
Version: ‘1.0’
10 DateTime: ‘17 June1994 10:40 GMT’
.SAFGraph:
ExecNode:
GraphNode:
NodeRef: 1
15 "NodeType: SAF
SAFNodeindex: O
View: ‘this is where a view wouid go’
DecisionPaint:
NodeRef:
20 SAFinventory:
SAFNode:
SAFID: ‘ptayMessage’
FPInstancelD: 2
OperationiD: 'play’
25 Param: 1
Return: 2
Scope: User
lconiD: ‘myMSF.xbm’
ProvScreen: ‘myMSF.url’
30 HelpinfolD: ‘myMSF.hip’
ChargelD: 3
Control: Enabled
PackagelD:
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7.3 Scenario 3 5 Referring to Figure 21, a Distributed Profile
Store 210 allows Scenarios 1 and 2 to be configured accordi-hrg—to—
performance, policy and requirenents on a per cust oner basis.

I mplications 10 [err] The data interface between two domains will be
managed by wivateanens proprietary mechani sms exi st withi RCT{EBEYen
store inplenentation. [err] Chosen storage application nust
support distributed configuration. 7.4 Scenario 4 15

Referring to Figure 22, SCE3 is co-resident5in the SMdomain. This

provi des for the use of SCE3 by the network operator's people on the

Servi ce Managenent system providing custonmer support directly into
their Service Packages and User Profiles. 20 I nplications [err]
Bot h custonmers and the neM&bBr k operator’'s support people will provision
and update Profiles via the SE U ggol set and provi sioning screens,
[err] Certain custoners nmay require renote access to the SCE3 tool set
via 25 sone form of graphical workdName: ollewOoMBENt application (e.g.
exceed), gerr] Servi ce I\/aqpegg ny ool atforms nust support SCE3
appl i cations. 8. Key to 3t wor k (KTN). Service

DateTlme *17 June 1994 10.40 GMT’

SAFGraph:
ExecNode:
GraphNode:
10 NodeRef: 1

NodeType: SAF
SAFNodelndex: O
View: ‘a view’
DecisionPoint:
15 _ "NodeRef:
SAFinventory:
SAFNode:
SAFID: 'followOn’
FPinstancelD: 3
20 OperationlD: ‘next’
Param:
Return:
Scope: User
iconiD: ‘foliowonMSF.xbm’
25 ProvScreen: “followonMSF.url’
HelpinfolD: ‘foliowonMSF.hip’
ChargelD: 2
Control: Enabled
PackageiD: 0.1.2.3.4.5.6
30 MSF:
CMTag:
Name: ‘broadcastMSF’

Version: ‘1.0’
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30 The foll ow ng shows a service which m ght be nade avail abl e and
customsed by neans of —am enbodi nent of the presefit-—i nventi on.

The KTN service is a service providing network access to a range of
services by mgﬂfg short code access nunber with single authentication
and 929 : PCT/GB96/02697

PCT/ GB96/ 02697 34

aut hori sation procedure. The user has one ﬁazccount nunber and one personal
identification nunmber (PIN) which is used to identify themto the KTN

servi ce. Once aut horised, the user can select a service by for instance
an interactive voice or " Dual Datghimenil % Jurer@P4ers40 GMITMF) nenu. The
KTN service then retrieves, SﬁFéfaPm data held locally within the KTN
service and by voice/ DTMF interaction with the caller, the information
required to access the selected skxegNede: The i nformation retrieved wll
i ncl ude any subsequent authorisation “G}Q&ﬁv&t@.d PINs required to access
t he sel ected service. KTN accesses the selected service on

behal f of tRe user and this may 10 requir dlodeRef: ip access to the service
and enul ation of the user so that the servigg Type: %ﬁFunaware that the
access is via KIN and not the user. Once KITN %ag obt ai ned service
access, it may update, be updated by the s®&AfNedelndex: @ay hand the cal |l er
over to control of the service. Once i\ﬁ&@f%&ké\ﬁ” with the service is

t

conpl et e, control is returned to KTN an e caller is given the
opportunity to sel ect another DecisionPoint:
10 NodeRef: END
SAFinventory:
SAFNode:

SAFID: ‘broadcast’
FPinstancelD: 5
15 OperationlID: ‘set’
Param:
Return:
Scope: Service
lconiD: ‘broadcastMSF.xbm’
20 ProvScreen: ‘broadcastMSF.url’
HelpinfolD: ‘broadcastMSF.hip
ChargelD: O
Controt: Enabled
PackageiD:
25 MFlinventory:

{The following is a definition of an MF containing a single SAF:)

MetaFeature:
30 CMTag:
Name: ‘authoriseMF’
Version: *1.0’
DateTime: ‘21 June 1994 11:55 GMT’
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15 service. If no other serV| ce is required, the user will hang up and end

t he KTN session The KTN service exists as—an—+-N-servece-
whi ch nmay be executed within a virtual network residing in the Services
Delivery Architecture. Wthin the Service Creation environ 65, the
service i s pwesIned® as a Service Package 404. 20 The foll 8ct| ons
present a service-specific solution nodel using the Service Package
semanti cs. 8.1 KTN Servi ce Constrygtion 25 The KTN
service is constructed at SCE2 and depl oyed“’o SCE3 as a KTN Servi ce

Package. The KTN Servi ce Package consists of a collection of Marketable
Service Features (MSFs), Mt afs&fGrapls, and associ ated configuration rules
expressed as edit graphs. MsFs 403 ndr§ t af eatures 406 are conprised of 30
execut abl e Service Application Feat%"?‘é SAFs) 400 and rel ated

provi si onabl e data itens. GraphiNad&TN Servi ce Package is set
out in Appendix A It contains a term nahl BRet: it graph. The edit
graph contai ns execution order rules and 97/ 16929

PCT/.GB96/ 02698 NodeType: SAF

SAFNodelndex: O
View: ‘a view’
DecisionPoint:
NodeRef: END
10 SAFinventory:
SAFNode:
SAFID: ‘sentinal’
FPinstanceiD: 1
OperationlD: ‘authorise’
15 Param:
Return:

scope: User

OrigEditGraph:
20 EditNode:
GraphNode:
/! Broadcast MSF
NodeRef: 1
NodeType: MSF
25 MSFID: ‘broadcastMSF’
WindowPos:
topX: 0
topY. O
Height: 60
30 Width: 60
View: 'TRUE’
FlexPoint:

DacisionPoint;
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35 provi sioning rules for MSFs 403 and Metafeatures 406. The rul es
are specified by predeeessor relationships, decision points, and
flexibility points. Flexibility points 248 convey subscription
options for SCE3 provisioning. The flexibility points 24 rovi de the
oper at or at é@@’ %c with optional MSFs 5 403, used to c& ’t‘ﬁﬂ@f’”’
execution graphs. The Servi ce Package 404 contains tenpl ates 405 t hat
are un-provi si oned execution graphs that ha)é been constructed at SCE2
265b, according to the rules of the edit gr ghs. These tenpl at e graphs
may then be provisioned for a user at SCE3 and deployed to the net wor k
as the user's Service Profile. A Service ProfledeReftid | contain a single 10
term nati ng execute graph. ecessor rel ationshi ps and

deci si on points express the execution BQ&Q?@%’?‘M nation details for actual
execution ordering during call processing inNodeBef:4 network. 15 8.2
KTN Service Term nating Edit @@aRbde: When the DTN Service is

i nvoked, as a result of an incomng call to the KTN access nunber, the
terminati ng eXecution graph, deriv&daghNodet he edit graph, 20 is used for
service execution. Figure 24 provides al/ﬁ?él@én]\ee@lskl lustration of the KTN
Service Termnating Edit G aph. A derived execute graph (not shown in
detai |l but of the type descri bed abWedeRefid reference to Figures 26 and
27, and shown in Figure 25) then inﬂweqygg, ,&gg execution ordering of
MSFs 403 and Met af eat ures 406 and conveyS triggering of successors, at
deci sion points 250, in ternms of 25 ViMgElR4welcameMSEt ed on t he |inks

bet ween grapfp nodes. (Successors that dg;iflvpos: | Ndicate a View are al ways

triggered.) topX: O

topY: 100
Height: 60
Width: 60
15 View: "TRUE'
FlexPoint:
DecisionPoint:
NodeRef: 3

EditNode:
20 GraphNode:
/I authorise MF
NodeRef: 3
NodeType:MF
MFID: ‘authoriseMF’
25 View: ‘TRUE’
FlexPoint:
DecisionPoint:
NodeRef: 4
EditNode:
30 GraphNode:

/! follow-on MSF
NodeRef: 4
NodeType: MSF
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When the execute graph is executed by a Service Engine, the first node in
the graph is examned for MSFs 403 and NEs 406—1f mul tipleNMsFs—4683—and/ or—
M-s 406 exist at a graph node, this constitutes a decision point 250. The
30 convention is that the view for the first subsequent M- or NSE shown to
the left woswis®ogr aph i s executed. If the view 247 is fREURPPO*EE

fal se, the view 247 of the next MF (or MSF) to the right is eval uated
and so on, until a view 247 . eval uates to true. WO 97/ 16929
PCT/ GB96/ 02697 55 36
Flexibility points 248 within the edit graph are annoted as an expression
at the node of flexibility. The for msHD:t‘Fho@OBMEFSI ON | S

Flex {a, b}, {c,d} 5 where "a, b,c,d" are references identifying MSFs
403 or MFs 406. Thi s i ndi cat¥i@IQYERS: t he node where the
flexibility is expressed in an edit gr aptppxt ot s say node x, has the

flexibility of selecting one of 2 decision points, as denonstrated by
Figure 27, for an execute graph. The execut et@Véﬁﬂ‘)V\hi ch would 10 be
constructed fgomthe flexibility point woul dHtigeiasbave one only of the two
deci si on points. Width: 60

View: ‘TRUE:
FlexPoint:
DecisionPoint:
10 NodeRef: END
TermEditGraph:
Templatelnventory:
Template:
Name: ‘With welcome message’
15 FileName: ‘welcome.tmp’

ServiceProfile:

OlD:
Control: Enabled
PackagelD: 0.1.2.3.4.5.6
20 lconID : ‘profile1.xbm’
origExecGraph:
ExecNode:
GraphNode:
/! Broadcast MSF
25 NodeRef: 1
NodeType: MSF
MSFID: ‘broadcastMSF:
WindowPos:
topX: O
30 topY: O
Height: 60
Width: 60
View: ' *
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(If the flexi bility point shows a choice sinply between two single MSFs
i nstead of between sets of—M5Fs, for instance "Flex {a},{b}", of course the

subsequent execute graph will not then show a consequent deci sion point.)
15 9. of -an enbodi nent of the invention by a CE3
265c L‘c‘f&%’%, what the user at SCE3 265c wl| see Fyﬁ% s 403
only - the MFs 20 406 are invisible and as far as the SCE3 user is
concerned, may as well not exist. Refergé' ng to Figure 28, for the edit
graph of Figure 24, the user would see a relatively short set of MSFs
403. Physically, the screen display m ght be nore user
friendly, as shown in Fi gure 29. ThReadiiordoint:280 to the right is a

feature palette. It contains all the 25 l\/Blﬁoide&szZSl avai l abl e for the
user in the context of a "Key to the Network "Service. The tool as a

whol e uses what is ternmed "constraftrcNedeed editing” which means t hat
the user is constrained into only creatéﬁghN ol d execute graphs - it is
i npossible for themto create an invalid graph as the tool does not give

t hem t he Soptions. The key to this is the/ welaomeMSFal ette. |f the user
wi shes to insert a 30 particular node 281 AYResl Qe one denoted as "Foo"),
then the user woul d sel ect that icon 281, using for instance a known
type of nobuse, and then select the opt i dledeTypenMSFt i cons from a nenu.
This could for instance be fromthe "edit" pmspHENbdonftidde t ool bar 282

shown in Figure 29.
WindowPos:

10 topX: O
topY: 100
Height: 60
Width: 60
. View: * ’
1% DecisionPoint:
NodeRef: 3

ExecNode:
GraphNode:
/! authorise MF
20 NodeRef: 3
NodeType: MF
MFID: ‘authoriseMF’
View: * *

~ DecisionPoint:
25 NodeRef: 4
ExecNode:
GraphNode:
/! foliow-on MSF
NodeRef: 4
30 : NodeType: MSF
MSFID: ‘followOnMSF’
WindowPos:
topX: O
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The tool then works out what the inplications of adding the sel ected node
281 would be. It uses the full edit graph in the appropriate service
package 404 we@9mes2s det er mi ne whi ch nodes woul d need to bePCHERYEH n t he
existing edit graph to allow the selected node 281 to be added. A

wi ndow di spl aying the inplications of 5 the change woul d then be displ ayed
and asks the user to confirmtheir action 57 before carrying it out.

For exanple, referring to Figure 30, say that the "Foo" and "CM nodes
were mutual ly exclusive and that the MsgNot itgmede (of Figure 28) only
made sense with the CM node. Requesting to Insert the Foo node woul d
result for 10 instance in an inplications wheighw 6®0 as shown.

Sel ecting the "OK" button 290 will perform tfg th(:lgﬁnges. A simlar

schénme happens when deleting - the user selects the node to delete, the

t ool wor ks out and di splays the inpYiewations, the user accepts the
i npl.i cations,. and the service is al 6%’25;&,%;1“@: Possi bl e execution
graphs will vary depending on the rules at go with the edit graphs

(in the full edit graph as expl ai ned ear!l i erNodeBef: EYOt he exanpl e from
earlier on, possible executior.giRRAEHAY HuPe as shown in Figures 25a and

25b. The inportant point is that the only flexibility the SCE3 user has
i s changing the MSFs 403 iFRlLiskeir graph - the MF(s) 406 al ways appear
in the execution graph if 20 the at?(r%gro?ﬁ;l Shekl / them appears in the

gr aph. The user can wor roma blank screen if it is defined
as a valid stQte for a service to bEPInstamsel:%e rules in its edit graph
in the Service Package 404. This iS a geatdiraBridlife: Of the constraint-based
editing. What is nore likely is that a service provider , would create
default, valid service configurations as ten%‘f%\ls'ep?é‘M?F% (in exactly 25

the sane way as docunent tenplates in MS-worgagsbiave). The user woul d

sel ect “"New' and then be presented with a list of tenp.l alspel 0 choose
from For Attribute: ‘messageFi alue:
15 ' ‘welcome.audio’

FeatureProfilelnstance:
FPinstanceiD: 3
FeatureProfile:
SAFID: ‘followOn’
20 SAFState:
Attribute: ‘followOnService’ Value:
‘0.1.0.2.1'
Template:
Name: ‘Without welcome message’
25 FileName: ‘noWeicome.tmp’
ServiceProfile:
OID:
Control: Enabled
PackagelD: 0.1.2.3.4.5.6.6
30 IconiD: ‘profile2.xbm’
OrigExecGraph:
ExecNode:
GraphNode:
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exanple, "KINwith CM' or "KTN with Foo", to use the earlier exanple shown

in Figure 30. The tenplate would include everything necessary for that
service to run (MsSFs and MrFs) except for the explicit custoner
information that is special to 30 that service (eg their phan nunper,
where they WERPVEE s diverted to etc...). This i s ent BYEYBIp2697

doubl e-clicking on the icon 281, which brings up a form which al | ows
the user to enter their details. WD 97/ 16929

PCT/ GB96/ 02697 58 38

Enbodi ments of the present invention provide a Service Creation system
that offers facilities useful to nmultiple typgrpaaéasdMgrer ent users. For
i nstance, it 5 allows marketing users to build conplete service packages

from service features, or to nmodify exiMedeRgf:dervi ce packages for
different markets. The system provides Node¥|peetmMsK Mar ket abl e Service
Feat ures which can be conbined in a variety of . ways to produce the

| ogical flow of the Service Package. Every SEIR; é”%aﬁ aspects of

security, feaure interaction avoi dance, bi lWwinagwpPa§id provi si on whi ch have
10 to be taken into account. The system can automate the buil ding of
provi si oni ng topX: O

topY: O

Height: 60
Width: 60
10 View: ’ *
DecisionPoint:
NodeRef: 4
ExecNode:
GraphNode:
15 " If follow-on MSF
NodeRef: 4
NodeType: MSF
MSFID: ‘followonMSF’
WindowPos:
20 topX: NULL
topY: 200
Height: 60
Width: 60
View: *’
-25 DecisionPoint:
NodeRef: END
TermExecGraph:
FPList:
FeatureProfilelnstance:
30 FPinstanceiD: 3
FeatureProfile:
SAFID: ‘followon’
SAFState:
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screens, billing records, tenplates and all information needed for a

servi ce_package to be deployed This can-then-be made—avar-abte—to6—a
di stribution service which sends the service package to the nodes of
the intelligent network, the various managenent systens that will run
the service, wordnémot he cust omer. 15 I'n use, a coRFREPI hear
about a network operator's (BT for exanple) new service offering and
request the service. Initial provisioning information is | oaded into
the service managenent system of the networ®%and the customer now has
t he service. The custoner can then have a termnal, perhaps a personal
conputer, which will allow themto provisi onaghsute6@HIiSRHice® Waluger Vi ce
data 20 rather than using an operator of the network operator. They can
create tenpl ates for different groups of users Vhi®m®R-Wi |l give them
access to the appr oprir@,;,aa{e@mght . service. They may al so be able to
change the service logic such as the order of options on a nmenu or

whi ch service takes priemeidteice. The service creation system can be
sufficiently gl exible thajahbeseHidedBpedddtanave as nuch or as little 25
control of a service, or in a service, as they feel necessary.

Al though a three |evel seFigNamesimeteSBAMBTYironment is described, this is
not essential for enbodi nyRisseRficdPrstil®r esent invention. The primary idea of
t he invention lies in the enabling of a_graphical user interface where
the user does not see the @& O -YRabHh5-&7 the whole of an edit graph,
which in practice will constr opdtkageiDi $4.2159/5.60 create or develop a
service to a fully tested and therefore usable structure. Another type
of service crfBation envi ronrren'fp"rfﬁS% i ndeed only have two di fferent
access points, one for the devel opaleatireftrofilelashiahcedr aphs, usual ly the
service provider, and one for the cust oy and/8_r users. |In such cases the
code nstanceld: 1

FeatureProfile:
SAFID: ‘authorise’
15 SAFState:
Attribute: ‘minPINLength’ Value: ‘2’
Attribute: ‘maxPiNLength’ Value: ‘4’
FeatureProfileinstance:
FPinstancelD: 5

20 FeatureProfile:
SAFID: ‘broadcast’
SAFState:
Attribute:‘'message’ Value: ‘broadcast.
audio’
25 Attribute: ‘status’ Value: ‘active’
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Emnlﬂllmulllle s;?);;n ed in sone other way, for instggce from or

for the

by a distributed conputer environnment from sonme renote source such as from

t he do
It mght b

mal"® Bf9%% net wor k provi der who supports many serVie®
e noted in the above description that term nol ogy such as

"encapsul ati on" and "objects" is used. This_type of term nology wll

recogni sed

engi neering and

?ders.

5
be

as being sinmply the Ianguage6 f object oriented software
programm ng and has the same neaning here as woul d be

under st ood by a person skilled in the rel evant technol ogy.

Al t hough as descri bed above,

SCE2, and SCE3 265 are separate environnents, it nmay be the case that at

| east two of the levels are only | ogiQlAIMS separated. Wat may

di stingui sh the service creation |level 265c for the custoner/user from
the service creation |evel 265b for t he service provider may sinply be
a | ogi cal separdtion Arsetvice ¢reationfand prosisian aystef for a abnfriwications ae®dEk in

rights. In this,gaseq,
screen information whicC

proRéd spRicet o 08 Bored o moBlfl G Frerpeted”

rights suitabl emapipgiaon 2t isletrdt seahrnsias iof unite ofvicsie bihe systethwoviding ansefvivd t h
ri ghpg r?h'r‘niﬁ@@b@h R deQEenéeno; t]bfgsr %gz:%%i%tipeacc r%a#c%G\cl)vﬁ ﬁ% "

access

effectively w thou

i S concer ned.
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screen information as
execute graph,o whegirpthe system comprises:

i) an interface for use in accessing stored units of code;

e custoner

ii) means to select a set of units of code from those stored;

iii) means to create or modify an edit graph, the edit graph determining at
least in part the ordered sequence associated with a set of units of code for the
provision of a communications service;

iv) means to associate an edit graph with visual information for use by a user
on a graphical user interface in editing or modifying the edit graph to produce an
execute graph; and

v) means to supply the edit graph together with the visual information to the
graphical user interface;

wherein the means to supply the edit graph together with visual information is
adapted to supply at least one edit graph without visual information such that an
execute graph can be produced from the edit graph without the edit graph being
visible, or with the edit graph being only partially visible, to the user.

2. A service creation system for a communications network, comprising a set
of software tools for use in creating and/or modifying services available to users of
the network, wherein the service creation system comprises more than one level of
service creation environment, said levels having different respective tooisets
associated therewith such that selected sets of operations offered by the service
creation system can be made available at different levels, and wherein at least two
of said levels are each provided with means to generate or access different
respective types of software entity, wherein a first of said levels has means to

generate or access service application features which comprise software objects

—

T
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the different service creation |evels SCE1l, 10
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Th| . EN“\‘ ﬁﬂm m\ Package Te?<t. Ff | e For mat of lg 1 Backg.round 'oﬁ

ge The definition of the package it describes is

docurrent ed within . the Data Dictionary Control Document [7]. It should
be stressed twawsmdos text file is not intended to superBeHEBYOUY¥ | ude
the ASN. 1 encoded version of the package delivered by SCE2. Instead,

it is intended to conplenent this, by 10 providing a sinple yet povverful
means of providing test packages WlthOUt t he6? overhead of ASN. 1. This

allows the installation of packages to be tested before the ASN. 1
package is avail %‘h«L & ddnd58 Ripleded Hel&h&:ﬁksrbl’f% Advork, bAd b-shasra sFlaid lewsls hds
for sone reason,

e ASN. 1 versions of package are not forthcom n
15 A sinple par sEeeRg o B@!ﬁﬁateé’ﬁ§F‘FQ§§Mkﬁéﬁ"ﬂéeﬂ""éﬁ%‘HGsy%‘@ mP'('feﬁ"B'?cFegﬁ?

package file f@di&ecﬂ?é&ﬁw oﬁ@QwWﬁQ@' sé?bic@cépﬁhca‘ﬁeﬁcfébﬂﬁi b 5 Gkt Olavel,
6.3.2.1 and section 6. 2. BNF Descrlptlon 20 BNF stands

for "Backus Naun 'qasthar W&h rﬁm%fdeﬂﬁﬁ'ﬂ i 48t Jora MePying cor) inputting  prgvisionable

Primary Producki gQ@sects of said service application features by means of a graphical interface, and
said second level further has means to generate or access service packages,
communicable to a third of said levels, each service package comprising a set of
marketable service features or references to at set of marketable service features,
together with a predetermined relationship between said marketable service

10 features, imposing constraints on operations by a user at the third of said levels for
generating or modifying combinations of marketable service features in

customising a service.

3. A system according to claim 2 wherein said predetermined relationship is
15 determined in accordance with an edit graph expressed in a service package as a
URL reference and determining a graphical screen layout which thus embeds said

constraints at said third level.

4, A system according to either one of claims 2 or 3 wherein said second
20 level further has means to generate or access metafeatures, each metafeature
referencing one or more service application features of the first level but not
including graphical definition on data such that a user at the third level is not

- provided with interface information for modification purposes in respect of any

metafeature.

25
5. A system according to claim 4 wherein a service package may comprise a
set of marketable service features, or references thereto, together wit one or more
metafeatures, or references thereto.

30 6. A system according to claim 4 wherein a service package may comprise a
set of metafeatures, or references thereto, and no marketable service features, or
references thereto.
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L Servi cePackage: <CMrag> <Obj ect| D> <FOTag> 25
Hel pl nf-ol D> <Contr ol >
"< BilTAgentID > < Resources >

< MSFlnv > <\FI nv> < OigEditGaph >

<Ter nEdi t G APRT ¥l atel nv> < Tenplatelnv > 30 <MSF> PCT/GB96/02697
MBF: <CMlag> <SAFG aph> <SAFI nventory> <
lconl D > <Pr ovScr een> <Hel pl nf ol D>

<Char gel D> <Control > <Packagel D> Vi# 97/ 16929

PCT/ GB96/ 02697

<Met aFeat ure> :

<SAFI nvent ory>
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41
7. = A muitievebaenvice: creation solifiagient for creating; SANOGITARG and

customising services available to a user by means of a communications network,
wherein the environment comprises at least three levels, a first level comprising or
having access to service application features, a service application feature
comprising a reusable code object which can be deployed on a network element
for use in providing a service to a user, a second of said levels having capability to
generate service packages, each service package comprising marketable service
features, or references to marketable service features, together with constraints
with respect to the order and/or combination of marketable service features used
in execution to provide a service, each marketable service feature comprising
references to one or more service application features together with screen
definition data, the second of said levels being connected to a third of said levels
for transmission of service packages for use by the user operating at said third of

the levels to provision or customise a service.

8. A method of providing edit faciliies for use in customising a
communications service to be provided to a user over a communications network,
which method comprises:

a) generating an edit graph for the service, which edit graph comprises a set
of nodes representing zero or more marketable service features and at least one
metafeature, linked in a preselected relationship, each marketable service feature
identifying one or more executable units of code for use in providing the service at
run-time, and comprising screen information for use by the user in customising a
service by use of the graph, and each metafeature identifying one or more
executable units of code for use in providing the service at run-time;

b) making the edit graph so generated available to a user; and

c) receiving an execute graph for use in provision of the service, which
execute graph comprises the edit graph customised by at least one user data input,
wherein said edit graph available to the user excludes screen information with

respect to any metafeature such that the metafeature(s) are not visible to the user.

9. A method according to claim 8 wherein said edit graph made available to

the user includes at least one marketable service feature.
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<ServiceProfile> :: = Servi ceProfile: <(bj ect | D> <Control> 5

<Packagel D> <lconl D> <(xigExecGraph>

<Ter nExecG aph> <FPI Li st > <User Package> :: = User Package:
<CMrag> <bj ect | D> <Packagel D> < ProvScreen>
< Hel pi nf ol Dwe 91692 VSFi nv> 10 PEIGRGP290 Ty >

<ExecWofi le> :: = UserProfile: <ObjectlD>
<Control > <Packagel <Profil eRefList>
<Ori gmﬂmw 16. 2.2 L&3i con <AttrList> ::=
<Attri mﬂ’iﬁ l\’ﬂ(> <Attr|bute> 20 <Attribute> ::=

Attributef <str#ngs <string> <BiIIAgentID>:::
Bi | i ngAgent| D:. <oi d> <CMlag> ::= CM Tag; <Nane>
Version: <stringt®. DateWptned aggprding to either one of claims 8 or 9 whz@ g.nhlehtéorgpnses

the selection of marketable service features to be available to a user in association
with the edit graph and providing screen information to the user for use in
5 selecting and inserting marketable service features from the selection into the edit

graph.

1. A method according to any one of claims 8 to 10 wherein the screen
information comprises icon data for displaying an icon identifying a relevant

10 marketable service feature.

12. A method according to any one of claims 8 to 10 wherein at least part of
the screen information comprises form information for use by the user in
generating the execute graph from the edit graph.

15 )
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<Char gel D> Chargel D. <integer> <Control > ::=

Contraol - <ControllD> 30 <ControllD> - = Di sabl-ed-1—Enabl ed
<Deci sionPoint> :: = Deci si onPoi nt: <NodeRef Li st > WO 97/ 16929
PCT/ GB96/ 02697 ' 42 <DPLi st >
<Deci si onPoi M0 ¥7/169®L i st > <Deci si onPoi nt > <DN> ::=  PCT/GB96/02697 DN:
<string> 5 <BEditG aph> :: = <EdNodeLi st> | <null >
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<Hei ght> ::

PCT/ GB96/ 02697

Hei ght :

<i nt eger >

WD 97/ 16929

43

<Hel plI nfol D> ::

Hel pi nfol D. <fil enane>

<l conl D> ::

lconl D: <fil enane> 5 <MetaSP> :: = Met aSer vi ceProfil e:
<Met aSPBody >wb oxrestd > <Met aSPBody> :: = <Obj ect PEMCEMRE ye| D>
<FPI Li st > <MFID> :: = string > 10
3/24
FIGURE 3
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<MFI nv> :: =
<Met aFeat ure> |

<NFLi st > <Mt aFeat ure>

<MSFI D> <W nPos> <MBFI D> :: =
MSFI nvent ory: <MSFList> | <null> 20
<MSFLi st > <Myb»716929 < Nane > ::=

<NodeHandl e> :: =
<Nodel D> :: =

< NodeHandl e >
<endMar ker >
NodeRef >

MFl nventory: <MFList> | <null> <MFList> ::=
15 _<NMBEHandl e> :: =
. <string> <MSFi nv> :: =
<MBFLi st ::= <NMSF> |

Gr aphNode:
30 <NodeRef> :: =

<NodeRef >

Nane: < stri RGT/GB/ER697
<MSFHandl e> | <MFI D> | <SAFNodel ndex>

NodeRef: <integer> |

<NodeType>

405

FIGURE 4
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< NodeRefList > :: = <NodeRef > | < NodeRef List > <
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15 <Packagel D> :: = Packagel D: <old> | <null> <Parane :: =

Param <SceneTag> <Paramjist> -- = <Par anme. | <Paramist
<Par ant 20 < Position > :: = <XCoor d> <Ycoord> <Hei ght> <W dt h>
<Profile> :: = < ServiceProfil e> I < UserProfile>
<Met aSer vi ¢ ow0 eviens> 25 <Profil eFileName> ::=  Fil eNFfF/CBISNIRY, e >
<ProfileRef> ::= Profil eRef: <DN> <(Objectl| D> <Packagel D> 30
Profil eRefList> ::= <ProfileRef> 1 <Profil eRefUst> <Profil eRef>
<ProvScreen> :: = ProvScreen: <fil ename>
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WD 97/ 16929 PCT/ GB96/ 02697

45 <Resources> ::. = ServiceResaurces: Vax Users-
<I nt eger > MaxSi nCal | s: <i nt eger > <Ret ur n>
S Return: < SceneTag > 5 <ReturnList> ::= <Ret urn> |
<Ret ur nLi st >weBt6a2on> < SAFGraph > :: = SAFG aptET/CB3M%E aph>
10 <SAFID> ::= SAFI D <string> < SAFl nventory > :: =
SAFI nvent ory: <SAFNodes> <SAFNodes> :: = SAFNode: <SAFI D>
<FPI D> <OpNane> 1 5 1124 < Paranlst > <ReturnList >
< Scope > <SAFNodel ndex> :: = SAFNodel ndex: <i ntegers>

SCE1 SCE2 SCE3 SM SDS IN ELEMENT

DEPLOY (CODE OBJECTS/CONFIGURATIC
| INSTALLATION SCRIPTS)

SCE1
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SM DOMAIN
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IN ELEMENT
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<SAFNodes> :: = <SAFNode> | <SAFNodes> <SAFNode> 20 <SAFSt at e>

L= SAFState. <Attrlist> < SceneTag > @ = <integer> |
<nul | > 25 <Scope> ::= Scope: <Scopel D> <Scopel D> :: =
User | Service |l VNI BT I Call | NoScope <Tenpl ate> :: =
Tenpl ate: <Navsyne®sof i | eFi | eName> <Profile> 30 <Tenp| PATEFBN/92697 —
Tenpl at el nventory: <TenplateList> 1 <null> <Tenpl ateList> ::=
<Tenpl ate> | <Tenpl at eLi st> <Tenpl at e> WO 97/ 16929
PCT/ GB96/ 02697
8/24
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<Ter nExecE aph> =

<TernEdi t G aph> :: =
TernfFxecG aph:

Ter nEdi t G aph:

<Ex

W dth: <integer>
<nul | > 10
topX: <i nt egd¥o-97/16929
boolean > :: =

<W nPos> :: =
<Vi ew> ::
<YCoord> ::=
True |

View < string >
topY: <integ

Fal se <al phaNune :: =

<Edi t Graph>
<W-dths———e——
W ndowPos: <Position> |

SRS - - =
‘a'-'z |

‘A-Z" 1 ‘0 -9 20 <al phaNunms> :: = <al phaNun»> | <al phaNuns>
<al phaNum> . 9/24

FIGURE 11
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<char> :: = <al phaNun® | <whit espace> <chars> ::=

< char.>1 <. chars > < char > 25 <coment.s> . = [l<charss
<digit> ::= ‘0 -9 30 <digits> ::= <digit> |
<digits> <digit> <endMar ker> ::= END WD 97/ 16929
PCT/ GB96/ 0206%Q 97116929 PCT{GB96/02697
<fil enane>:: = <quot e> al phaNuns> <quote >I <quot e>
< al phaNuns>. < al phaNuns> <quote >
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<integer> ::= <digits> 1 <null Marker> 5 <null > ::=

"' 1\n <pul |l Marker> ::= NLUI L 10 _<old> ::=

<integer> | <ol d>. <integer> <quote> ::f= "

/l1this is a single quotel <string> ::= <guot e> <char s>
<quote> 15 WO M9 espace> <null >1 \t PCT/GBI6R69%
Servi ce Package Exanple 20 The exanpl e service chosen is a very sinple
one. In fact, all it does is play a broadcast nmessage (which is the
same for all service users), optionally plgg4a wel cone nessage and then
call another service. If the wel cone nessage is pl ayed, then the user

asked for aut HHGIIRRE 18n. Note that the Authorise feature is a 25
neta-feature in this exanple.
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The full edit graph will ook Iike this:
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In the SCE3 view of this graph, the neta-feature would not be visible. It .

S assuned that the service package cantains two tenplate-servi-ce—
profiles, one for each possible edit graph. These woul d appear as
fol | ows: 10 WO 97/ 16929
PCT/ GB96/ 0269 97116929 PEE/GBI6/02697
Br oadCast Br oadCast -
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Fol | owOn Fol | owOn I1@l1) servPack.ex1.13 9/115/94
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ProyScreen: 'testpackage.url' Hel pI nfol D 'testpackage. hl p’

Control: Enabled 15 Chargel D> 3 ) _
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WO 97/ 16929
PCT/ GB96/ 026@0 97/16929 PGT/GBY6/02697
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CMrag: Nane: 'wel coneMsF :
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SAFG aph: ExecNode:

G aphNode: NodeRef—2F+—145—
NodeType: SAF

SAFNodel ndex: O
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Deci si onPoi W0 9716929 R (EREP269%
SAFI nvent ory: SAFNode:
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:l ' | DIVERT_NOTIFY 403
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NodeRef: 4 communications services can be creategixaroNodified by screen-based manipulation

G aphNode: 5 of ordered sequences of units of code, the system pr/o</idfn%| Ell Os\é\é_v?cré k')\(/slr:unning

NodeRef: 4
such an ordered sequence of units of code in accordance with an execute graph,
wherein the system -comprises:
i) an interface for use in accessing stored units of code;
i) means to select a set of units of code from those stored;

-10 i) means to create or modify an edit graph, the edit graph determining at
least in part the ordered sequence associated with a set of units of code for the
provision of a communications service:

iv) means to associate an edit graph with visual information for use by a user

on a graphical user interface in editing or modifying the edit graph to produce an
15 execute graph; and

v) means to supply the edit graph together with the visual information to the

graphical user interface; |

wherein the means to supply the edit graph together with visual information is

adapted to supply at least one edit graph without visual information such that an

20 execute graph can be produced from the edit graph without the edit graph being

visible, or with the edit graph being only partially visible, to the user.

2. Apparatus according to Claim 1, wherein the appafatus further combrises
more than one level of service creation environment, wherein at least two of said
25 levels are each provided with means to generate or access different respective
types of software entity, wherein a first of said levels has means to generate or
access service application features which comprise software objects which can be
deployed in elements of the network, and a second of said levels has means to
generate or access marketable service features, each marketable service feature
30 comprising a reference to one or more service application features of the first level,
together with graphical definition data for modifying or inputting provisionable
aspects of said service application features. by means of a graphical interface, and

said second level further has means to generate or access service packages,

e
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5 3. Apparatus according to claim 2 wherein each edit graph comprises a set of

references to files, each file comprising at least one of the units of code.

4, Apparatus according to either one of claims 2 or 3 wherein said second
level fﬁrther has means to generate or access metafeatures, each metafeature
10 referencing one or more service application features of the first level but not
including graphical definition data such that a user at the fhii’d level is not provided
with interface information for modification purposes in respect of any metafeature.
5. - Apparatus according to claim 4 wherein at ieast one service package may
15 comprise a set of marketable service features, or references thereto, together with

one Qr more metafeatur'es, or references thereto.

6. Apparatus according to either one of claims 4 or 5 wherein at least one
service package may comprise a set of metafeatures, or references thereto, and no

20 marketable service features, or references thereto.

7. A multi-level sérvice creation environment for creating, modifying and
customising services available to a user by means of a communications network,
wherein the environment comprises at least three levels, a first level comprising or
25 having access to service application features, a service application feature
comprising a reusable code object which can be deployed on a network element
for use in providing a service to a user, a second of said levels having capability to
generate service packages, each service package comprising marketable service
features, or references to marketable servibe features, together with constraints
30 with respect to the order and/or combination of marketable service features used
in execution to provide a service, each marketable service feature comprising
references to one or more service application features together with screen

definition data, the second of said levels being connected to a third of said levels

N
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Servi ceProfil
Control © Enab edlevels to provision or customise a seqymagm DD 0.1.2.3.4.5.6.6 30

lconl D 'profile2. xbn _ Oi gExecG aph:
ExecNode: G aphNode: WO
97/ 16929 8. . A method of providing edit facilities for use PET/ ¢396rh3itg9 7a

5 communications service to be provided to a user over a communications network,
which method comprises:
a) generating an edit graph for the service, which edit graph comprises a set
of nodes representing zero or more marketable service features and at least one
metafeature, linked in a preselected relationship, each marketable service .feature
10 identifying one or more executable units of code for use in providing the service at
run-time, and comprising screen information for use by the user in customising a
service by use of the graph, and each metafeature identifying one or more
executable units of code for use in providing the service at run-time;
b) making the edit graph so generated available to a user; and
15 ¢) receiving an execute graph for use in provision of the service, which
execute graph comprises the edit graph customised by at least one user data input,
wherein said edit graph available to the user excludes screen information with

respect to any metafeature_ such that the metafeature(s) are not visible to the user.

20 9, A method according to claim 8 wherein said edit graph made available to

the user includes at least one marketable service feature.

10. A method according to either one of claims 8 or 9 which furthér comprises

the selection of marketable service features to be available to a user in association

25 with the edit graph and providing screen information to the user for use in
| selecting and inserting marketable service features from the selection into the edit

graph.
11. .. A method according to 'an_y one of claims 8 to 10 wherein the screen

30 information comprises icon data for displaying an icon identifying a relevant

marketable service feature.
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Met aSer vi ceBubddquent time it is used, the lead time can be virtually zero.
Despite these bensfits, general software reuse is still rare because it is
5 difficult to realise. However, within the fairly closed domain of the SCP, where
the discrete operations of the underlying network are well understood, it is.
possible to build generic pieces of software to drive these underlying operations.
These are the building blocks which can be called in many different sequences to
provide the diverse range of IN services.

10 ~ A typical building block might be “time of day routing”. This building
block would check the data in a user’s profile which may state that after 6:00pm
calls to a particular number are diverted to a night-watchman. ' The “time of day
routing" building block would then check the current time and route the call
appropriately.

15 SLPs can be delivered to the SLEE via a Service Management System
(SMS). 233. This is generally responsible for service management, deployment,
and provisioning of customers and updating customer specific data held on the
SCP 231 and the Service Data Point {SDP) 234.

it is advantageous that service creation can be carried out not only by a

20 network service provider but also by subscribers or users themselves. Service
Creation technology enabling different entities to develop or modify services is
described in the publication “Service Creation Technologies for the Intelligent
Network” by M J Morgan et al, published in the AT&T Technical Journal Volume

. 70, Summer 1991, No.3/4, New York US. Further Service Création technology is

25 disclosed in the BT Technology Journal, vol. 13, no. 2, April 19'95.in an article by
G D Turner. -

According to one aspect of the present invention there is provided a
service creation apparatus for a communications network in which
communications services can be created or modified by screen-based manipulation

30 of ordered sequences of units of code, the system providing a service by running
such an ordered sequence of units of code in accordance with an execute graph,

wherein the system comprises: REPLACEMENT SHEETS SG
' 8 Description : paged .. to paged A
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*ADbD 0.1.2.3.4.5.6.7 Packagel D: 0.1.2.3.4.5.6 10

FPI Li st : ' Feat ureProfil el nst ance:

FPI nst ancel D 1 : Feat ureProfil e:
SAFI D: ' aut horise' 15 SAFSt at e:
Attribute: 'm nPlNLength' Value: '2' 3o

Attribute: 'maxPl NLength' Value: '4'

~ FeatureProfy | el n%‘hﬁﬂfé@face for use in accessing stored units of code;
FPI nst ancel Do 5 FeatureProfil e:

SAFI D ' br o&dcas tmeans to select a set of units of code from those stored SAFSt at e

Qbfjlr l)b ut e: | ESSaG8aantttd Ereatd oP HEARS an edit graph, the edi if graph dteéermlgl?% at

Val ue: aCtléé(sQ in part the ordered sequence associated with a set of units of code for the
CLAING provision of a communications service;
iv) means to associate an edit graph with visual information for use by a user
on a graphical user interfac_:e in editing or modifying the edit graph to produce an
execute graph; and
v) means to supply the edit graph togsther with the vnsual information to the

10 graphical user interface;
whefein the means to supply the edit graph together with visual information is
adapted to supply at least one edit graph without visual information such that an
execute graph can be produced from the edit graph without the edit graph being
visible, or with the edit graph being only partially visible, to the user.

15 According to another aspect of the present invention there is pfovided an
apparatus arrar-\ged. to provide a multi-level service creation system for creating,
modifying and customising services available to a user by means of a
communications network, wherein the system comprises at least three levels, a
first level comprising or having access to service application features, a service

20 application feature comprising a reusable code object which can be deployed on a
network element for use in providing a service to a user, a second of said-' levels
having capability to generate service packages', each service package comprising
marketable service features, or references to marketable servicé features, together
with constraints with respect to the order and/or combination of marketable

25 service features used in execution to provide a service, each marketable service
feature comprising referances to one or more service application features together
with screen definition data, the second of said levels being connected to a third of
said levels for transmission of service packages for use by the user operating at
said third of the levels to provision or customise a service.

30 _ According to a further aspect of the present invention there is provided a

“method of providing edit facilities for use in customising a communications service
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* 1. Service creation apparatus for a conmuni cations network in which
conmmuni cati ons services canh be created or nodified by screen-based
mani pul ation 5 of ordered sequences of units of code, the system providing

a service by running -such an ordered _gequence of units of code in.
accordance with an execute graph, wh In the system conpri ses: 1)
an interface for use in accessing stored units of code; 1) nmeans to
sel ect a segg Obe Ustolitle@f t& 08l cuder 0BVdrh @S ofririrfishitiohd nbividrk, wARAN®dtRod
create or nodify an edit graph, the edit graph determ ning at | east in

part the or gemedsesiquence associated with a set of units of code for the
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means to SUEHHnYilfJiREFﬁlQ'o? nr8 ket O@BleN\fHits bf dbd¥i fok ake iNprRUIMRY @R defvice at

adapted to supply at least one edit graph w thout visual information such
that an 20 renxtime: @ndreoprprising sereen infatnatidn foh usecby the uggrdpicustarnising & he

Visi ble. ¢ o SPHEEh By, usd e i, Rbort’ ol EnCielarhRe |, bl R, e,

t he appar at xeéutableainite@TRods 46r use iInProEdIngaRe 88RidecHSlunaimeaer vi ce creati on
environnent, wherein at least tw of said 25 |evels are each provided with
nmeans tol@ekdr at e MaKing-thesaditigreph segenpeaipd ayqilable to a ugasandf sof tware

entity, Wherein ardddisho Un 83bltb WEhR BPUMEANBAVRIGE BP B Csilice, wHIEH S

service application ures I'ch™ conpri se sof tware obj ects I ch can be
depl oyed i nexbeurengrapbfcanhrisest ther édit gnapha cestomisbdoby sati thabevaé suseadat@ans
to generate or access marketabl e service features, each marketable
servi ce feattf*¥ 30 conprising a reference to one or nore service

appl i cati on viebinr §id fditt fraphi avdilable td eveluser 8LALASY stiebh iBforPatied with -
definition data for nodifying or inputti ng Prow si onabl e aspects of
sai d ser ¥Pcaespest iteaanvOmefta;fa@wwqgg theti1Be dnetatentuiets) cae not visible to the

user.

An execute graph may then be used by a service engine of the system in
running a service logic program in the provision of a service.

Embodiments of the present invention may be particularly useful in a

20 multi-level service creation environment, such as a known type of three level
service creation environment. Each level provides different functionality and is for
the use of a different set of users, for instance for the network provider for
installing units of code to the network, for the service provider to create and
modify services, and for the customer to create, modify or instantiate actual

25 services for their users.

These levels may be désignated for instance SCE1, SCE2 and SCE3. The
use of separate levels allows access to the service creation system to be kept
functionally separate for users having different interests in the network. Hence,
features which have to be installed at the network element level for a selected

30 service to be available can be created in SCE1. Marketable service features,
which give a view of features in that they encapsulate call handling logic thereof

together with support and management descriptions of the feature, can be created
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61 interface, and said second |level further has neans to generate or
access service packages, comruni cable to a third of said levels, at

| east one service package conprising a set of marketable service
features or references to a set of mar ket abl e servi ce features,
together with an edit graph. 5 3. 4 Apparatus according to claim?2
wherein each edit graph conprises a set of references to files, each
file conprisin | east. one_qf the units. of .code. .. 4. Apparat us
accor di ng td"egpﬁ%‘r %‘"8? Rpciia98s- v{%)‘?'é'% ngteicﬁﬁg(gfo& 95 Barkerzple| g%g:‘ce
further has fagBaiss to niRt eeqQiiRNIINtS 0f ASServitb abgather Ohth SaroiteBpbaifie aluppeort
referencing one or nore service application features of the first |evel but

not i ncland managemantiaformation qande erestedsin.aithenaf SEE2-ar SEk3.t Reofieg:r d
level is not,piRA%st %R featulds! faidvaheid a%mg% %rgﬁtdsQP a%%r&(ﬁ&g bbb for

purposes in respect of any netafeature. aratus according to
cl ai m 4 whertherdatd néeassaryctocsachrfeatire, eenkbaypronisioned and angdifiedkineaSEE3. of
mar ket abl e service _features, or.refer es thereto, togeth Wi th gne
or nore netaf eat uﬁ@&'&t@?’eﬁeq’%mggtstﬁg&'@t‘g@e@ invergion, thersig e of th_e.
accordi ng t Oe@dls REProviRAAitis hitiahB td geherate\BitfeRint rédpdctias typecof HoftwiRe Vi ce
package may conprise a set of nmetafeatures, or references thereto, and
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‘'no mar ket abl e service features, or references thereto. 7. An
appar atus arranged-to provide a nulti-level service creation systemfor
creati nodi fyi ng and custom sing services available to a user by neans
~of a ’Zﬂﬂm ’”m”m s network, wherein the system conprises at |east
three "rst | evel conprising or having access to service
application ITea"t urfes? a service appl i c®@on feature conprising a
reusabl e code object which can be depl oyeg_l_g'hg networ k el ement. for use
in providing a service to a user, a secon —said | evel s havi ng
capability to generate service packages, each service package conprising 30
mar ket abl e serV| ce features, or references to marketabl e servi ce f eat.ur es,

t oget her -wi t h Sepvieq rapation \gnparatus ptar; 8, gommunisations ARRRMAK c B YRIgR i on
of market ab'c*a muniSRioHs SRrfiEed LirPBo Uifated Br MbAMIEH Y sdrorbddiRaipaRtiYh CE!

each nar ket abl e service
62 f @atodi roederemsaqmnugs reffunitgrofesodee the systermproviding aiseevieg py |rumm® n

| vel s bei ndoeb A g pduSiee BhuiEs of cbld i SEichupdddwR #lRdHhad B

service pack,mg;s.nftﬁé s\}gﬁnbyorhbﬁseﬁer operat| ng at said third of the
| evel s to provision or customse a service. 5 A nmethod of

provi di ng edl t fa@nineriasefor usesio gogessing stored Hoits af code; communi cat i ons
service to ke pr OY!H%@ thQefbct 3ot OY Bhité of 88T FrofrPiHo88 Stdgd; Or K, Whi C_h

nethod conpri ses
10 i} means to create or modify an edit graph, the edlt graph determining at

least in part the ordered sequence associated with a set of units of code for the

provision of a communications service;

iv)  means to associate an edit graph with visual information for use by a user

on a graphical user interface in editing or modifying the edit graph to produce an
15 execute graph; and _

v) means to supply the edit graph together with the visual information to the

graphical user interface; _

wherein the means to supply the edit graph together with visual information is

adapted to supply at least one edit graph without visual information éuch that an
20 execute graph can be produced from the edit graph without the edit graph being

visible, or with the edit graph being only partially visible, to the user.

2. Abparétus according to Claim 1, wherein the apparatus further comprises

more than one level of service creétion environment, wherein at least two of said

25 levels are each provided with means to generate or access different respective
types of software entity, wherein a -firsf of said levels has means to generate or
access service application features which comprise software objects which can be
deployed in elements of the network, and a second of said levels has means to
generate or access marketable service features, ea_ch marketable service feature

30 comprising a reference.to one or more Service application features of the first
| level, together with graphical definition data for modifying or inputting

" provisionable aspects of said service application features by means of a graphical
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‘a) ‘ generating—an—edi-t—gr aph for the service, V\:.hi--Ch edit graph conprises

a set 10 of nodes reﬁresentl ng zero or nore marketable service features and

at | eas'ﬂlﬂ,' J" u ﬂﬂ ure, linked in a preselected relationship, each
mar ket abl

identifying one or nore executable units of
code for use in prOV|d|ng t he service at run-time, and conprising
screen information for use by the user %1y custoni si ng a servi ce by use

of the grap nte?f@ge,eé'ﬁtj‘smtégc‘aﬁa Yave! 'fﬁlgl%r had H\Qaa{]?o @ﬁn%@?%o}gcgé%&treig

units of code use I'n providing service
maki ng the mickagasamtbmumeaiﬂeabeai thivdh ioff csald- lévelsp atdedst aredserviceCpackage
recei vi ng an exe I on of the _service, which

h f
execute graff? %gleér?gﬁfg SE'EH'F Pzépﬁgrow patumes o toferppces tend sateofdata

i nput, 20 \ma-ketamgsgdrd.cgcfaétuwsaﬁbgauﬁJvahlaﬂetdqéfhﬁh user excludes screen
I nformation with respect to any netafeature such that t he

net af eat uﬁe(s) are not visible to the user. A net hod

accor di ng t cl ai md%g .5%'::? toegl'atmgzr?)g@{ ggcﬁgaftlgat'g’étbcs%pﬁ%se% %gauser

i ncl udes at ‘east mar ke service

accor di ng t ofeetehencesne fitds, ehemlﬁlte&mpriéinmbt lebst oiiel dfethe units of @oRE] ses t he
sel ection of marketable service features to be available to a user in
association with the edit graph and providing screen information to the

user for 30 4ise i Mgpakaas Iaeeomcb td‘Sﬁﬁér'&ﬂa BRclefhe ) 6r 36WHbleh E&atddesad f rom
the selection into the edit
10 level further has means to generate or access metafeatures, each metafeature
referencing one or more service application features of the first level but not
including graphical definition data such that a user at the third level is not provided

with interface information for modification purposes in respect of any metafeature.

15 5. - Apparatus according to claim 4 wherein at least one service package may
comprise a set of marketable service features, or references thereto, together with

one or more metafeatures, or references thereto.

6. Apparatus according to either one of claims 4 or 5§ wherein at least one
20 service package may comprise a set of metafeatures, or references thereto, and

no marketable service features, or references thereto.

7. An apparatus arranged to provide a muiti-level service creation system for
creating, modifying and customising services available to a user by means of a
25 communications network, wheréin the system comprises at least three levels, a
first level comprising or having access to service application features, a service
application feature comprising a reusable code object which can be deployed on a
network element for use in providing a service to a user, a second of said levels
having capability to generate service packages, each service package comprising
30 marketable service features, or references to marketable service features, together
with constraints with respect td the order and/or combination of marketable

service features used in execution to provide a service, each marketable service
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63 ——i——A nethod according to any one of claims 8 to 10 wherein the

screen I nformati on conprises icon data for displaying an icon
ide—n?m ﬂm!)m" , ' mar ket abl e service feature. 5 12. A et hod
acco ' ﬂlﬂ#mof claims 8 to 10 wherein at |east part of t he

screen i hfornetién eonpri ses forminforrrg%ion for use by the user in
generating the execute graph fromthe ed gr aph. 10

feature comprising references to one or more service application features together
with screen definition data, the second of said levels being connected to a third of
said levels for transmission of service packages for use by the user operating at

said third of the levels to provision or customise a service.

8. A method of providing edit facilities for use in customising a
communications service to be pfovided t0 a user over a communications network,
which method comprises:
a) generating an edit graph for the service, which edit graph comprises a set
10 of nodes representing zero or more marketable service features and at least one
metafeature, linked in a preselected refationship, each mafketable service feature
| identifying one or more executable units of code for use in providing the service at
run-time, and comprising screen information for use by the user in customising a
service by use of the graph, and each metafeature identifying one or more
15 executable units of code for use in providing the service at run-time;
b) making the edit graph so generated available to a user; and
c) receiving an execute graph for use in provision of the service, which
execute graph comprises the edit graph customised by at least one user data
input, '
20 wherein said edit graph available to the user excludes screen information with
respect to any metafeature such that the metafeature(s) are not visible to the

user.

9. A method according to claim 8 wherein said edit graph made available to

25 '-the. user includes at least one marketable service feature.

10. A method according to either one of claims 8 or 9_ which further
comprises the selection of marketable service features to be available to a user in
association with the edit graph and providing screen information to the user for

30 wuse in selecting and inserting marketable service features from the selection into
the edit graph.
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63

11. A method according to any one of claims 8 to 10 wherein the screen
information comprises icon data for displaying an icon identifying a relevant
marketable service feature.

5 12. A method according to any one of ¢claims 8 to 10 wherein at least part of
the screen information comprises form information for use by the user in
generating the execute graph from the edit graph.

10
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A service creation system for
a communications network of the in-
telligent network type has 3 differ-
ent levels at which service creation
activities can be carried out, these
being SCE1, SCE2 and SCE3. The
use of separate levels allows access
to the service creation system to be
kept functionally separate for users
having different interests in the net-
work. Hence, features which have
to be installed at the network e)-
ement level for a selected service
to be available can be created in
SCE}. Marketable service featres,
which give a view of features in that
they encapsulate call handling logic

thereof together with support and L

management descriptions of the fea- -

ture, can be created in SCE2. Ser- arvice VOICE RBIPONIE ELEMENT
vice packages, which permit collec- 20 INFRASTAUCT 'm 'cf\-nw-}yo ‘NA APPLICATIONS L
tion of marketable service features to L] = Z .

meet requirements of a service to- _
gether with service-specific support

and management information, can be created in either of SCE2 or SCE3. The service provider at SCE2 creates and tests edit graphs which
comprise ordered sequences of marketable service features. These are then made available to the customer at SCE3. Profiles, which list the
features relevant to a service for a user and provide data slots for the data necessary to each feature, can be provisioned and modified in
SCE3 by the creation of execute graphs from edit graphs. In addition to marketable service features, metafeatures can be embedded in edit
graphs. These are similar to marketable service features but have no associated screen information. This allows the user to generate execute
graphs from what appears to be a blank screen but in practice has embedded constraints by means of the metafeatures, thus ensuring that
the execute graph is still within tested constraints.




