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invention relates to service creation apparatus for a comuni cations
network, and finds particular application in intelligent networks. 5

As communi cati ons networ ks have devel oped, Hhere has been a nmmjor increase
in the nunber and variety of services which'a network operator can deploy:
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architecture, wherein intelligence is provided at a variety of points in or associated

10 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
which controls basic switch functionality, such as setting up switch paths, from

15 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
trigger criteria, for exampie dialling digits, line condition or time of day, at certain

20 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
controlled by intelligence outside the basic network exchange 230 to provide

25 whatever service the call required.

An aspect of an intelligent network architecture which is particularly
relevant to the provision and modification of services is the service creation and
deployment system. Attributes that are pamcularly attractive in an IN to
accelerate the creation of new services are:

30

i Functional separation - this is the separation of basic core functions of real

time call switching from the customer and service specific aspects, so that

the latter can be changed more_easily, which is mentioned above.
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Imkages between building blocks. SLPs are usually produced by service
creation tools. '

v Graphical service creation tools - these tools enable services to be rapidly
created, by ‘on screen’ manipulation of icons which represent the generic
10 building blocks. _
vi Service and network simulators - when a service has been created, it can ‘
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
15 systems, from the service creation tool.

Services are created; in a known type of service creation environment

232, from the generic buildiﬁg blocks by specifving the sequences of these blocks

and any conditional linkages between the bl_ocks.- This specification is frequently

20 known as a séript 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

‘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 Interpretér (SL!) because many IN implementations use an

25 interpreted language for their_ SLPs. It can alternatively be called for instance a

Service Engine, which more clearly can provide ﬂekibilitv to support interpreted,
co'mbiled, and possibly other forms of SLP.

Together with the ‘Service Creation tools themselves, the use of re-usable

generic building blocks is very important in service creation. In the general world

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

reuse because the benefits are enormous. For example, reusing a program three

times effectively triples productivity and furthermore on the second and

subsequent time it is used_, the lead time can be virtually zero.
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sequences of these Rl gplcal 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

10 routing” building block would then check the current time and route the call
appropriately.

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

15 SCP 231 and the Service Data Point (SDP) 234,

It is advantageous that service creation can be carried out not only by a
network service provider but also by subscribers or ﬁsers themselves. Service
Creation technology. enabling different entities to develop or modify services is
described in the publication “Service Creation Technologies for the Intelligent

20 Network” by M J Morgan et al, published in the AT&T Technical Journal Volume
70, Summer 1991, No.3/4, New York US.
In embodiments of the present invention, there is provided a service
. creation system for a communications network of the intelligent netwo;k type,
which has three different leveis at which service creation activities can be carried
25 out.

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
tunctionally 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 encapsuiate 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
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which comprise code objects which can be deployed in elements of the network by
means of a service distribution system, and a second of said levels having means

.10 to generate marketable service features, these comprising call-handling logic of a
service application feature encapsulated with support and management ‘
descriptions for that; feature. _

The second of the levels may advantageously have means to store and
output service packages, these being software entities having an association

18 function for identifying.and associating marketable service features with specific
services available by means of the communications network.

A third of the levels may also have means to generate service packages,
and rhe_ans 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

20 store data relevant to each feature such that the feature can operate successful'ly
in the context of the selected service. |

A further advantage of a multi-level system of this type is the variation in
control mechanisms which an be provided. For instance, control can be exercised
at SCE2 of facilities, mechanisms or the liké available to users operating at SCE3.

25 A service creation' architecture according to an embodiment of the present
invention is described below, by way of éxample'only, with reference to the
accompanying Figures.in which: _ '

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

Figure 2 shows a service creation domain and process -relationships, .

30 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;
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SCP, where the discrete operations of the underlying network are well
understood, it is possible to build genericépieces of software to drive
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architectural activities;
Figures 19 to 22 show specific data distribution scenarios which the
10 service creation architecture of Figure 1 will support; and
Figure 23 shows a schematic diagram of a known type of IN architecture.
In the following description, a number of acronyms are used in place of the
relevant full titles of elements, processes and the like. These can be interpreted
from the following glossary:
15 _
Glossary
APl Application Programming Interface
cM Configuration Management
CPE Customer Premises Equipment
20 GSC  Generic Service Component
IN Intelligent Network
IVRU Interactive Voice Response Unit
KTN Key to the Network
MSF  Marketable Service Feature
25 SAF Service Application Feature
SAP - Speech Applications Platform
SCE Service Creation Environment
SCP  Service Control Point
SDS - Service Distribution System
30 SLA Service Level Agreement
SLEE  Service Logic Execution Environment
SM Service Management
SN Service Node
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the Intelligent 20 Network”™ by MJ Mdrgan et al, published in the AT&T .
Techni cal Journal Vol une 70, Summer 1991, No.3/4, New York US. In

enbodi nents of the present invention, tl$ere I's provided a- service creation
system for a comruni cations network of the intelligent network type, which
has three dpffergplvidePsikaget Which service creation activities can be
carried 25 out. These |evels may be designated for instance SCEl, SCE2 and
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actual use is likely to have much greater scope and responsibilities than those
described here. However, service manageinent systems are known and, for the
10 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 full Service Management system.
The data architecture that underpins this Service Creation Architecture is
described in Section 5. However, the development of this data architecture and
15 the ideas behind the specific interfaces (3.1) raise issues concerning the
implementation of data distribution. 'The‘discuss_ion of the issues does not fit
cleanly within the scope of the followirig description. Instead, it forms part thereof |

but is appended as "Appendix 1" in Section 7.

20 1.2  Terminology
For the purposes of this description the term customer will refer to a
corporate purchaser of service capabilities. The term user will refer to an individual
employee of a customer who has service capabilities provided by the c\;stomer.
Hence a customer has users. '

25 For the purposes of this description the terms SCE1, SCE2 and SCE3 will
be used throughout. They are used to described integrated software toolsets that
provide Service Creation capabilities af differing architectural levels.

The term IN Element js used as a logical grouping to refer to Intelligent
Network computing platforms such as Service Control Points (SCPs), Service

30 Nodes {SNs) and Intelligent Peripherais (IPs). It should be understood that
computing platforms used in different types of IN architectures, for instance
perhaps with intelligence less centralised than in an IN Based on SCPs are aiso

covered by the term “IN Element”.
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Creation into large scale public networks.

2. Service Creation Archi Overvi

2.1 ‘Overview Description

15 The overview of the Service Creation Architecture is defined by the
relationships that are understood to exist between existing or proposed entities
such that new services and features may be rapidly deployed and provisioned,
using automated procésses and interfaces. To explain the relationships it is
necessary to describe a Service Creation process, with reference to Figure 1.

20 " Service Applications and reusable features are developed at SCE1 232 as
tested code. This code is delivered {via interface 11} to a Service Distribution
System (SDS) 100 as repository, which stores and deploys {via interface 15) the
code onto targeted IN Elements (SCPs 231, SNs, IPs 235, etc.}).

SCE2 232 uses the SDS repository (via interface 12) 100 to build

25 Marketable Sérvice Features {see §5.2) and Service Packages (see §5.3).

_ Service Packages are delivered to Service Management functionality (SM)
from the SDS repository 100 {via interface 16) in thé Service Management Domain
233 and to SCE3 ({via interface 14) for provisioning.

Service Packages, or parts thereof, are delivered to Support Systems (via

30 interface 17} 101 to configure them for a new service.

SCE3 232 is used to create Profiles (see §5.4) which are delivered to SM

{via interface I3) for validation.
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of Figure 1; Figure 3 shows a service delivery infrastructure an
rel ati ons hffpﬂwﬁ%@ot Abus @nxt vrsiate copphilitynthat @exisss twithina servics, |argentiN
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" capability {see “2.2 Constraints b)”, below).

10 2.2 Constraints .
a) A network operator’s Service Management system 233 will exist either as ' :
a distinct platform or distributed across a range of platforms. -
b)  SCE3 represents provisioning capabilities either as distinct physical
systems interfaced directly to a Service Management system 233, collocated as
15 - part of a Service Management system 233 or capabilities within network elements
to support network-side updates. Large networks will probably require SCE3 to be
all of these. SCE3 users will usually compriée a network operator’s Support
people, customers and users. '
¢ SDS {see §4.4.2) represents a repository and distribution system, possibly
20 distributed, part of a Service Management system 233 or requiring a separate
platform. This will depend on the siie of the target network and the performance
and cost requirements associated with that network implementation.
d) IN Elements will comprise network-based computing facilities such as
- Service Control Points (SCPs) 231,. Service Nodes (SNs) (not shown) and
25 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.
30 _ _
. Figure 2 shows a more detailed expression of the Service Creation

Architecture. The diagram describes the relationshib between major functional
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Proogr anmi ng5| rdetiwkeas &oftware entities. This could be in the form of interfaces, file transfer,
interprocess communications or application integration (internal data sharing}.

The architecture is represented in terms of domains and processes rather
than systems. Although the Service Creation Domain 232 is subdivided into five
logical domains, the processes that reside within these domains will operate across

10 arange of platforms and environments.

The three SCE Domains are logically separated to distinguish between the

different requirements and types of usage and user that must be satisfied. These

can be categorised:

Domain | Users Usage

SCE1 Service Provider Developers | Development of applications and
features at code level for deployment in
IN Eiements.

SCE2 Service Provider Developers | Developers of Products and Services
Service Provider Marketing from reusable components to meet
Service Provider Testers Marketing Requirements.  Simulation
and Analysis of prototype Services.
Customer specific tai_loring prior to

service delivery.

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

Users
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Interface Number
{Refer
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to Figs

Interface Name

Interface Description

"

SCE1-SDS I/F (Code)

-deployment

Data" interface between SDS
and SCE1 the

applications,

to enable
of
Service Application Features
and Service
Components from SCE1 to SDS

and onward to IN Elements.

Generic

12

SCE2-SDS -
{Marketabie

Features/Service

I/F

Service.

Packages)

" Bi-directional _ data  interface

between SDS and SCE2. SCE2

'picks up SAF/GSC capabilities

SDS and
develops MSFs and SPs based

from - repository
on this information. MSFs are
stored on SDS from SCE2.
Service Packages are delivered
to SDS from SCE2 where they

.| are  stored and deployed on

appropriate IN Elements.

13

SCE3-SM I/F {Profiles)

- include

Data interface between SCE3
SM the

prov_isioning' and tailoring of |-

and enable

~to
user/customer data necessary
for the operation of network-
based ' services. May also
‘graphics terminal
emulation to allow customers to
drive SM provisioning screens.
Data is paSsed in the form of

Profiles or Profile updates which

Speech Applications
Poi nt SDS.
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Introduction 1.1
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architecture whereby Service Creation requirenents can be
delivered on Intelligent Networks. It should be

noted that any Service

scope and responsibilities than those descriped here. However, service

managenent systens are known and,

i nvention, need only be
described. It is not therefor

accurately a full

|hln with the ceorv

for the 10 purpose of the present

Servi ce Man

underpins this Service Ceeatl
However, the devel opnent of t
the specific interfaces (3.1)

data di stribution.

e the purpose here
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does not
SCE3 to descnbe new services

and accepting, from SCE3,
Profile updates (not requiring
SM validation). In addition, new
SAFs will be delivered to SCE3
across this interface, to support
provisioning  validation and

SCE3 simulation capabilities.

SDS-IN Element I/F

| (Profiles/Code)

Bi-directional data interface
between SDS and IN Element to
enable the depioyment and
distribution of applications and
features, and update
provisioned data. Service data
is passed in the form of Profiles
and Profile updates.
Deployment is achieved by the

distribution of Service Packages.

SM-SDS \/F
{Profiles/Service

Packages)

Bi-directional data interface from
SM to SDS to deliver
provisioned and updated
custorner data tor distribution to
IN Elements. Data is passed in
the form of Profiles and Profile
updates. SM is aléo recipient of
Service Packages when
deployed from SDS.

SDS-Support Systems

Logical = grouping interface

between the Service Distribution

use is likely to have much greater

nd
of
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4.1 SCE1 Domain

. SCE1 represents the fundamental layer of service creation activity. SCE1

developers are responsible for developing Servic

e Applications on IN Elements and

the Service Delivery Infrastructure into which these applications will be deployed.

10 Service Applications will be delivered in the form of reusable Service Application

15

Features. These will comprise fully developed and tested code. SCE1 is the only

place in the architecture that develops code into

the rietwqu.

4.1.1 Commercial Software Development Environment

This system represents an integrated

collection of software tools to

support the development lifecycle. These tools will primarily be commaercially

available editors, compilers, configuration management systems, analysis, design,

test and documentation tools. They are commonly based on conventional

computer-aided sbftwar_e engineering (CASE) tools. Some of these development
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the overall Service Creation Architecture, * specify a high-level view

of the | ogical systens design which will be 5 subsequently provided by
physi cal systenms. * identify and explain Service Creation entities
(e.g. Marketable Service Features, Generic Service Conponents, etc.), *
identify interfaces, * i dentify work parkages and application
entities, 10 * define a baseline archi tecture for Service Creati on

for mgration of rvc tlonLntoIar cale | ic networks
Service Creation" et W"F ® SYRPURIRY ﬁe'l b?&?#g \fé%‘lf??’f}t ‘?’bﬁpi‘%ﬁ" IN
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are understao (ajtﬁt 0 _exi en exi sting or proposed
entities such tﬁﬁ'o’ﬁgﬁ? V?gcté’gg FupRAt Y%@“‘ﬁ% PIBYMEAL,; 4l 'y depl oyed and
provi si oned, In addition to down-loading actual building blocks to the target systems,
5 SCE 1 tools must also pass a representation of the building block to the SCE 2

tool. This representation covers:
® A textual description of the block, for information purposes and as help text.

® Its on screen presentation, i.e. the icon that schematically represents the

function.
10 e The rules governing interactions with other building biocks.

® The data associated with the building blocks. These will eventually need to be

provisioned for a particular customer.

4.1.2 Speech Applications Toolset

15 Software develobment 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 and may well be purchased with the

platforms or developed internally to support particular platforms.

20 4.1.3 Multimedia Tools
Clearly, to support provision of muitimedia services, services that support
images, video and special fax capabilities will be required and consequently

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

25 4.2 SCE2 Domain

SCE2 can be defined as a Marketing, Testing and Packaging activity. The
specific scope and range of éctivities taking place within SCE2 can be modified but
they will clearly need to support the Service Creation process.

30 The tools at SCE2 will be used by product line developers, or their agents,
and will need the following overall functionality:
. Assemble a basic service, by dragging and dropping icons on a screen and

linking them.
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4.2.1 Requirements -Suppor_t Toolset

It is desirable to automate the capture of Marketing Requirements and to
map them onto Service Definitions. This enables more efficient reuse across the
entire development lifecycle. SCE2 will use automation tools to support its

requirements capture activities.

4.2.2 Packaging and Visualisation Tools
it is at SCE2 that Service Application Features will be associated with

Marketable Service Features (see §5.2) cohtaining the Service -Management,

Network Management, SDS and Billing components necessary to support the

provisioning and use of the teature in a live network. 'It is at SCE2 that MSFs are
created. Marketable Service Features will also be packaged'into Service Packages.
SCE2 must be able to create or define provisioning screens for SM and SCE3 use
on the MSFs encapsulated within Service Packages, 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 Service Packages constructed at SCE2 will control the configuratioh of
SCE3 processes that use them.

4.2.3 Simulation and Analysis

Service Packages created at SCE2 must be capable of being simulated

‘such that behavioural characteristics, traffic loading, performance and revenue

30

forecasts can be made to determine customer acceptance, network impact and

aconomic viability of services created at this level.

4.2.4 Dialogue Constructors
SCE2 users must be able to construct service or customer-specific

dialogue and announcements for inclusion in Service Packages. These will be

SCE3
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4.2.5 SCE2 Datastore
Local datastore for holding work in progress. All master data concerning
10 SAFs, MSFs and Service Packages is held in the SDS Datastore (see below) and
retrieved by SCE2 users. -

4.3 SCE3 Domain

15 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
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

20 by Service Management Systems, whereby the data associated with a particular
feature andfor user can be changed directly and the network updated
appropriately.

The tools at SCE3 will therefore be used by customers directly, by
network operators acting on behalf 6\‘ specific customers or by marketing people

25 acting on behalf of groups of customers. To support these various scenarios, the
SCE3 functionality can be provided on a range of hardware, from personal
computers (PCs) to sophisticated tUnix workstations.

The general functions supported through an SCE3 are:

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

. Provision some of the service data with customer specific values.
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5 hierarchy of sub-templates from this master template according to the needs of

their users. The tools provided allow customaers to specify which u-ser groups have

access to which feature and how those features interact, within the constraints

set by the feature editor rules specified at SCE2 {see above). The Profiling Editor

aliows the SCE3 user to view the logical o'rdering of their features within a Service

10 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.

4.3.2 Simulator _

156 Supporting the Profile Editor is a simulation toolset that allows customers
to see the flow of their services and verify their'behaviour; Customers will have
the opportunity to simulate graphically a range qf call scenarios that will allow
them to assess whether their iogically correct services behave as required.

20 433 Provisioning Tools
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
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 viéw onto their own collection
25 of features that will present thé appropriate prdVisioning screens allowing them to
update their profiles, 'cons-trained only by access permissions and authorities
specified either by the service provider {(for ‘network protection issues) or the

customer (for whatever reasons they may choose).

30
4.3.4 Announcement Tailoring
Announcement tailoring tools, in co-operation with provisioning tools, may

be used to offer some level of local personalisation of announcements in features
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4.3.5 SCE3 Datastore
Local persistent store. Will accept and configure SCE3 on receipt of
10 Service Packages. Used for local store of template hierarchies and incomplete
Profiles. May aiso be responsible for customer's local store of current Profiles (see

Appendix 1 in Section 7).

4.4  Service Management Domain
15

4.4.1 Service Management System
In this architecture the Service Management System is required to 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,
_20 Service Level Agreement enforcement and Service controi {enabling, suspending
and withdrawing Service). In addition, the logical interface to Support Systems
(Interface [7) may well be handied through the Service Management System such
that Fault Management, Charging, Pricing, Network Management, Element
Management and Data Distribution, etc will be visible, configured and controiled

25 through this system.

4.4.2 Service Distribution System
The Service Distribution System {SDS} 100 acts as the Service Creation
repository. It stores and manages all.code delivered by SCE;l, distributing it to thé
30 appropriate IN Elements for installation and deployment. [t makes network
capability information (in the form of SAFs/GSCs} available to SCE2 so that
Marketable Service Features {MSFs) can be developed from these and other

buiiding blocks. SDS also acts as the repository for these MSFs and the Service
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Provi der Testers Mar keti ng Requirements. Sinulation and Anal ysis of
prototype Services. Custoner specific tailoring prior to service delivery.

SCE3 Servi ce Provider Devel opers Provisioning and Tail oring of
Services Service Provider Support  and vi ce I nstances during service
QOper at or Servi ces operation. Custoners Users 10 3.1
Interfaces Interface Nunmber Interface Nane . I nterface Descrption:

(Refer to Pacjages that are constructed from them. This ensures that ditferent instances of
| SCE2 will have maximum reuse ability regard to previously developed components
and this shortened development times. .
As a data distributor SDS delivers profiles to IN Elements according to
5 network topdlogy and customer distribution configurations dictated by operational
syStems such as Service or Network Management. The configuration data -
available to the SDS decoubles the logical service networks from the physical
network. In this way additional network switching or control capabilities can be
introduced without 'requi}ing wholesale updates and reprovisioning on Service

10 Management systems. _ ' ' ‘

SDS performs a key role in servicing network-side- updates, such that
SCE3 systems can be registered as IN. Elements for data distribution.
Consequently network-side updates can apply at any IN Element and SDS will
ensure that all dependent systems receive profile updates. This allows developers

15 to present data to a common interface across the network. The consequences of
this architectural decision are that SCE3 customers can update profiles or have
their resident profile data updated from the network. This is interpreted as IN

- Elements having an SCE3 capability wherever service - applications require a
network-side update facuity from CPE (Customer Premises Equipment).

20 . SDS will maintain a static master datastore for the IN Elements it
supports. This datastore will contain sufficient daté such that all Profiles are
capable of being rebuilt and reprovisioned in the event of data corruption or loss
within IN Elements.

25 4.4.3 SDS Datastore

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 and customer distribution across those IN
Elements. All profile data updates will be mastered here .an'd SDS will distribute -

30 changes down to IN Elements and up to depéndent SCE3 Datastores. As the

. Service Creation repository the SDS datastore will contain all code deployed by
SCE1, all MSFs and SPs from SCE2, available for access, under configuration _

“management controi, from instances of SCE2 to provide rapid service Creation and
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dimensioning implications on both the datastore application and the platform on
which SDS will reside.

5 4.4.4 Configuration Management

A configuration management system is necessary to administrate the
repository functions of the SDS datastore. Aé the central repository for all
network-deployed code, Marketable Service Features and Services Packages it is
essential that Service Creators at SCEl and SCE2, as well as network operational

10 people, have access to all versions of deployed Services and Features, if only for
roliback security. This is especially important if services and features are to be
deployed dynamically from several sources, and represents well-understood
software development best-practice.

It is recognised that configuration management systems will probably also

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

20 come under a logically separate system of control.

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

25

4.5 IN Element Domain

4.5.1 Service Delivery Infrastructure ‘
The Service Creation architecture has been designed under the constraint .
30 that IN Elements have internal implementations thaf support rapid service creation
and deployment activities, i.e. that something that offers the right capabilities for
dynamic feature deployment, platform independence and the resolution of feature

interactions exists on the IN Elements. The Service Delivery Infrastructure {SDI} is
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tailoring of user/customer data necessary for the operation of network-
based services. May also include graphics termnal enulation to
al l ow custoners to drive SM provisioning screens. Data is passed in the
formof Profiles or Profile updates whi ch20 11 nust be validated by SM
before distribution.
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 still must suppoﬁ Service Creation activities
5 within the context of this architecture. _

An SDI has been designed to encapsulate and abstract the network and
vendor-specific interactions of service applications. It provides an object-oriented
framework into which service applications and features may be deployed.
Interfaces such as Service Managehent,’ NetWork Managen'ient, Billing, Fault

10 Management and Call Models are encapsulated within objects, separating the
applications frdm whatever transmission and management systems which may
exist to support the service. The purpose of the SDI is to establish clearly the
separation between
* the underlying physical network,

165 * discrgte service networks,

services available to be configured into pérticula_r 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 envirohment and allow feature-rich services to be
20 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 'G.895/'00421_, also in the name of British
Telecommunications plc, and the disclosure of those patent applications is

25 incorporated herein by re_ference, 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 typical IN Element. Interfaces to external systems,
traditionally operated by function calls on the SLEE applications programming
30 interface {APl), are encapsulated in object representations 301-305 of those
systems. The Virtual Switch 303 encapsulates the call models for one or more

vendor's switches (SSPs) 230.
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aecepting, from SCE3, Profile updates (not requiring SMvalidation). In
addition, new SAFs will be delivered to SCE3 across this interface, to
support provisioning val i dati on and SCE3 simul ation capabilities.
SDS-IN  Elenment |I/F Bi-directional data Fpt erface (Profiles/Code)
between SDS and IN El enment to enable the deploynment and distribution of
applications and features, and ~ update provisioned data. Servi ce
data is passed in theSepfigesgre deliveredin thejcontext g% Service Networksat396. of which

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
5 Service Network 306 is capable of supporting a range of Services constructed
from Service Application Features and Generic Service Components. New features

and profiles are introduced dynamically from SDS 100.

4.5.2 Voice Response Applications

10 It is anticipated that many announcement, dialogue and messaging
services will be provided by specialised platforms. These platforms will interact
with main qall control processors as intelligent peripherals. Applications within SDI
will be able to use the facilities these IPs offer to provide compiex speech-based
services. The applications that provide these facilities will be developed to service

15 the requests from SDI. These applications will be designed to allow Service
Creation and provisioning at all the previously described levels. It is not necessary
that these Voice Response Applications will be responsible for any call control

functions.

20 5, Service Creation Data Architecture

Referring to Figure 4, the da_ta architecture underlying the Service Creation
Architecture refiects the three SCE domains. [t provides a hierarchy of objects
that are used to encapsulate increasingly complex information and logic as service

25 development progresses towards deployment.
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
developed at SCE1. Once deployed, these objects can be referred to by
30 Marketable Service Features 403 created at SCE2. MSFs 403 encapsulate both
the call-handling logic of a feature and the necessary support and management
description of that feature, such that it can sold as part of a Service. A Service

Package 404, again constructed at SCE2, permits the collection of a set of MSFs
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403 that will meet the overall requirements of a particular Service. In addition a
Service Package 404 will contain any Sérvice-specific support and management
information. Finally,' a Service Package 404 will contain at least one Service
Template 405, which describes the operation of the Service and defines the
constraints under which modification of Service operation can take place. A||

these objects are described in more detail below.

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 ge'neric capability to support a range of services. A SAF 401 is the
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. capabiliti'es 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,
deployed on an IN Element. From the service creator’s point of view it represents
the lowest level of granularity discernible outside Service Creation Level 1 (SCE1).
These objects are designed, developed and tested at SCE1. These obieéts
represent the fundamental components of a Service and are designed to be
reusable across different services. For example a number translation feature such
as Call Diversion will be reusable across Voice and Data Services [hence it could
be both GSC and SAF].

SAFs 401 are developed to be independent of specific Service Application
implementations and have no intrinsic know)vledge of any network architectures,
specific plafforms, Service Manégement, Network 'Manage_ment or Billing entities.
As such a SAF representé a feature that can be deployed on an IN Element to -
pfovide call-handling capability, but has no value until instantiated with user state
information associated with a particular Service, within the context of a Service

Network.
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be realised by a range of interfaces determ ned by ‘specific deS| gns

data that is passed across these interfaces will be determ ned by the
flexibility, configurability and "service creatibility" of these support
systens. Control and specification of these interfaces does not lie within
the Service Creation domain. 4 Domai n Degcriptions 5 4.1 SCE1l

Donmei n SCE1 represents the fundamental |ayer of service creation activity.
SCE1l devel opers are re nsi, bIe for devel o |ng Service Applications on IN
El ement s ang theg'éerw'@&?‘ ice Featyes Jure into which these

applications will be Mérﬁ)ﬁgdo Figures 4 and 5, a Marketable Service Feature (MSF) 403
represents a view down onto an underlying SAF 401. MSFs do not contain SAFs,
but only refer to them. MSFs are created within SC'EZ to add value to SAFs 401
5 such that they can be sold as part of a Service Package (see below). For a SAF to
be marketable it must be associated with suitable Billing and Network Management
references. Most importantly, the Service Management aspects of the feature
must be addressed.
MSFs 403 contain the definitions of the screeﬁs necessary to input and
10 update the provisionable aspects of the feature. These provisionable aspects will
include the information necessary for the feature to run correctly. However,
provisionable 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
15 feature.
Different MSFs may refer to the same underlying SAF. For example a
straightforward scheduled number transiation feature can be sold as 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
20 may even be resold under different guises within the same Service. All these
MSFs have different provisioning and charging characteristics but the underlying
network impiementation will be common across them all.
The long-term aim of the MSF concept assumes that Billing, Service
Management, Network Management, Fault Management, etc. components will be
25 available as reusabie 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.
30 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.



10 Service plications will be delivered in the formof_ reusable Service
Appl i catW@as ures. These will conprise fully devel opeFHPETERR] code.
SCEl is the only place in the architecture that devel ops code into the
network. 4.1.1 Commercial Software Devel opnent Environnent 15 Thi s.
- system represents an integrated collection of software tools to support
t he devel opnent |ifecycle. These tools mﬁ%h primarily be commercially
avai l abl e editors, conpilers, configurati®n managenent systens, anal ysis,
design, test and docunentation tools. They are commonly based on
conventi-onal conputer-ai ded software engi neering (CASE) tools. Sone of

t hese devel opggnt 5‘{‘%@?{?\%@%9@ wi |l be supplied by vendors to support

devel opnent on specl At the very Ileast SCElL nust
provide an i ntegrAatSeovice dfackigel (SRIe4d4 tie sthe nentity cthet i useqipor ISCEZNabi C

depl oynment. In_additj t,a.down- | oadi ctual , buil dj bl ocks .t o.t he

Carget sysi erfsosee 4488s WG G o SRLE 58 aepiney IR BB e sHatee

bui | di ng blBodiovidet h#h&EP 204 will contain MSFs as well as Service-specific information
related to Service & Network Management and Billing.

5.3.1 Service Template

10 The Service Package 404 will contain one or more Service Templates, ‘
representing profile instances, upon which SCE3 customers can base their user
profiles. The Service Template represents a tested expressidn of the service
operation that the service provider guarantees to work when fully provisioned. The
template encapsulates a set of rules, provided from SCE2, such that subsequent

15 - attempts to edit or modify the service operation and logic are constrained within
operationally acceptéble bounds. In this way ‘the configuration of the SCE3
Profiling Tool is controlled by the Service Provider such that underlying feature
interaction and dependency ru!és cannot be violated by customers when tailoring
their profile for particular groups of users. The Service Template will also provide

20 the mechanisms for partial provisioning at the Service or customer level, allowing

‘specific tailoring to take place before delive’r_y.

5.4 Profile 600 _
Referring to Figure 6; a Profile is derived from a Service Template. The
25 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
particulaf instance has been associated with a specific user of the Service. A
Profile will contain a list of one or more fean_xres that the user has for a particular
Service, and each feature needs to be provisioned with sufficient data for the
30 feature to operate successfully within the context of that particular Service.
A distinction must be made between incomplete and partial Pfofiles 601,
602. An incomplete Profile 601 is one that may conté_in references to features

that are not fully or correctly provisioned. A correctly provisioned feature should



tool. This tation covers: * A textual description of ock, for
infornatior?pgg‘;r”g%’ggs and as help text. * Its on screen preseﬁ%&?f’%‘,’ogﬁ e.
the icon that schematically represents the function. 10 * The rul es
governing interactions with other building blocks. * The data associ at ed
with the building blocks. These will eventually need to be provisioned for
a particular custoner. 4.1.2 Speech Applicatygns Tool set 15

Sof t war e devel opnent tools that support the construction of speech-based

di al ogue features and services. These tools will generally be specific to
the target platR§rfefinedads arteaturpabeteis either Nlisabiade ot soataihsnal the datdehat is

pur chased w th oiabl kg Bodlard SRLANGH. | 1t ! o flek B
platforms. 20 4. gllﬁlé l\/uthi ng‘(\?lpaaﬁfoo S %qgglr I @53% g?iulgéragﬁtt&léfgg{%?@ﬁfea © hat
mul ti medi a ser viegesge emySEES untibithey have hieen ichgeked anddealidated wpewitaih dilathe
capabilities w sl 0 Lal.e.Sservice creation
R o e e
Domai n SCE2 c@n Whiledthey mare ursien chbstrusitiong, Partist Prafiles 602cark athboe) thatt doirioy .
The 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 Profiles will
be valid and passed between Service Management, SCE3, SDS and IN Elements as
Profile update information.

10
6. Example Workstrings -

Figures 7 to 18 are virtually self-explanatory. They should be read in
pairs, the first of each pair showing an example workstring and the second of each
15 pair showing the associated architectural activity. The purpose of these
workstrings is to exercise some scenarios to demonstrate the architectural design.
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 Inteliigent Network. Each workstring is
20 presented in the form of a Message Sequence Diagram and an Overview Diagram
(derived from Figure 2) highlighting the active components and interfaces during
the particular scenario.
Figures 7 and 8 relate to the deployment of new SAFs/GSCs from SCE1.
Figures 9 and 19 relate to deployment of a new service.
25 Figures 11 and 12 relate to ordei'ing a new service,
Figures 13 and 14 relate to updating a profile from SCE3.
Figures 15 and 16 relate to profile updating from Service Management.
Figﬁres- 17 and 18 relate to Network-side Update via SCE3.

30 The following Appendix is part of the present disclosure. It refers to
Figures 19 to 22 and sets out example data distributions for use in a service

creation system as described above.



speC|f|c scoge and range of activities taking place W'thkg‘f/?sgé o be
P,

nodi fi eWOH29%Mey will clearly need to support -the Servi

process. 30 The tools at SCE2 will be used by product line

devel opers, or their agents, and will need the follow ng overall
functionality: * Assenbl e a basic service, by draggi ng and dropping

I cons. on a screen and |inking them 14, Defi ne how nmuch of the
service flow can be altered at SCE level "3, i.e. by a custoner. The rest of
the service is then effectively fixed for all customers. * Pre-set sone
of the data #ssociAppendith the service with default values and again
~define which of these a custoner will be allowed to overwite. 5 4.2.1

Requi renents Support Toolset It is desirable to automate the capture of
Mar ket i ng Re@ui r enBataDistribution nieplérentation SceBarios ce Definitions. This

enabl es nore ef f. i 'Clit ?ﬂm&%ﬁ? té‘S{,,QSO -t ttltl]ee location of ma.ster data, who owns Profiles
5 (SM or Customer) and the enforcement of _Servit:e Level Agreerhents (SLAs).
(usually viewed as within .the scope of SM). The strategy of data distribution
presented here presents a data stofage architecture that can be flexibly configured
according to performance constraints, Service Management requirements, network
operator polidies and customer requirements.

10 In a first example, SCE3 will not. be directly coupled into a specific ‘
persistent store or database product. This capability will be abstracted via a
Tdefined interface permitting retrieve, store and send operations on the store,
treating it as an external system modulie. The architecture maintains its vendor
independence by encapsulating operations on the Profile Store so that the

15 application can be chosen or upgraded accoiding'to needs and justification. This
system permits the configuration of different profile storage scenarios according to
SM policies and procéssing 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.

20
7.1.1 Scenario 1
Referring to Figure 19, .the Proflle 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.
25 '
Implications
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
30_ network service data. '

® SCE3 customers must be provided with appllcatlons and support for profile
data management.



entire devel opnent lifecycle. SCE2 wll use automation tools_to support its
10 requi rMﬁ?’%’%pt ure activities. 4.2.2 Packaging and Vi sw'f;?%ﬁ 03}
Tools It is at SCE2 that Service Application Features will be associ ated
wi th Marketabl e Service Features (see [err]5.2) containing the Service
Managenment, 15 Network Managenent, SDS and Billing conponents necessary to
support the provisioning and use of the featyye in a live network. It is at
SCE2 that MSFs are created. Marketable Service Features will also be
packaged into Service Packages. SCE2 nust be able to create or define

provi si oning screens for SM and SCE3 use on the MSFs encapsul ated within
 Servi ce Packages, 1 bdgpddakiy 2/sagel charging 20 characteristics specified by
Servi ce Level Agreenents and provide feature editor rules for SCE3 that
resol ve feature inter Beteringsto Aigure 205 all datads masteredhoniithie 8. NRrofilds tahapadsbe

Servi ce Package u d ol ' ont.r t onfiguratio f SCE3
processes t hat Erggpt Eer% %% PQ’.tf 'éesgﬁg g}"knéﬁ a‘%i g&]e z%nIMd sgntgﬁ‘ysi §9§5ﬁ{ﬁ"8]2 Service
Packages cr ed? eManag@OER datstis woneapmbbackointd @hnegpdateduPafitedins thehPiofid Store

behavi oural chakgagteri,sti j Cc_l i ng.. . rmance and revenue
286 1 gre c{ \
forecasts can be rre?gé tﬁ%{ %Z‘frg%én%n{eﬂec us??‘g }orcggasc'g% hce, network inpact and
Implication
e SM is master and host of all data, including user profiles.

10
7.1.3 Scenario 3
' Referring to Figure 21, a Distributed Profile Store 210 allows Scenarios 1
and 2 to be configured according to performance, policy and requirements on a per
customer basis.
15
Implications
L The data interface between two domains will be managed by whatever
proprietary mechanisms exist within the chosen store implementation.
o - Chésén storage application must support distributed configuration.
20
7.1.4 Scenario 4
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
25 Packages and User Profiles.

Implications

® Both customers and the network operator’s support people will provision
30 and update Profiles via the same toolset and provisioning screens,

® Qertain customers may require remote access to the SCE3 tooclset via

some form of graphical workstation or client application {e.g. exceed),

L J Service Management piatforms must support SCE3 applications.



econom c viability of services created at this |evel al ogue
Cbnstru@ﬂvﬂgmﬂﬁEZyusers must be able to construct serV|cgé3FHégahl )

cust oner - speci fic di al ogue and announcenents for inclusion in Service
Packages. These will be 1 5 constructed by service-|evel provisioning of
reusabl e announcenent/di al ogues wi thin MSFs. These di al ogues construction
tools nust be able to support a range of put nechani sns (anal ogue and
digital) and a variety of storage formats (IN El enent-specific). It may

al so be necessary for these tools to support 5 sophisticated editing and
signal processing functions for the construction of speech announcenents

from reusabl e {1 a0RRL meeoffur S rasttYARHAEH phARA a Y gk @hfackfl eyl N0

work in pr ogr ess data concerni ng S an ervi ce.
Packages i s Mbudtdoffers tfmhtslssmmlawt muwp(esmeb@lfdm‘ersnuusers For instance, it

aliows marketing users to build complete service packages from service features,
5 or to modify existing service packages for different markets. The system provides
a pailet 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 héve
aspects of security, feature interaction avoidance, billing, and provision which have
to be taken into account. The system can automate the building of provisioning

10 screens, billing records, templates and ali information needed for a service package ‘
to be deployed. 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 systéms that will run the service, and to the customer.

In use, a company may hear about a network operator's (BT for ex'ample)

15 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. :l’he customer can then have a _termi_nal, perhaps a personal
computer, which will allow them to provision and change their own service data
rather than using an operator of the network operator. They can create t,empla'tes

20 for different groups of users which will give them access to the appropriate level of
service. They may aiso 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
.control of a service, or in a service, as they feel necessary.

25 It might be noted in the above description that terminology such as -
“encapsulation” and “objects” is used. This type of terminology will be recognised
as being simply the language of object oriented software engineering and
programming and has the same _meaning here as would be understood by a person
skilled in the relevant technology. ' '

30 Inventive aspects of embodiments of the present invention can generaily

be expressed as follows:



retrieved sers. 4.3 SCE3 Domai n 15 SCE3 3 are
directly cgergggr ne va' th provisioning and tailoring. It is seeﬁ&)t%%/b‘ﬁiere
are two distinct types of provisioning at SCE3, behavioural and data
provi sioning. Behavioural provisioning is the nanipulation of the service
data in such a way as to effect a change in the |ogical operation of the
service. Data provisioning is the classicallyygecognised type of

provi si oning, normally undertaken 20 by SerV| ce Managenent Systens,
whereby the data_ associated with a partlcul ar feature and/or user can be
changed directl yland tASendsa grertiqntystesn fermeepmunicatigns netwotko cbmpESinGEEet

wi || therefore befsselareltobid oW iR c?éd’tﬁﬁtaanor %dﬂ‘@ P@e}‘w&gqvgﬁﬁflé tdagéénpﬁ

on behal f of specific custoners or by marketing 25 actin
of groups of custignRatworkryvhersin ghe seriige sreptipn 6@9@@%159% momtbas@ms level of

functionality caserhRePérRUtisH Enfofmért Kaid fevafy q\%& lfﬂre% pfe@P&?unC oolsets

conputers (PCs) to sophisticated Uni x workstations. e genera I ons
support ed t hr cugRSsefia egpwith such thay splegtedisets gépmreuons offerad byt the service

constraints set gleatiir-eystbMEcats Bb Qﬁallgﬂe at t e %ﬁ&%ﬂ%@e&o aﬁgm?elh said
flow or structure of their particular versi
levels are each prov:ded with means to generate different respective types of

software entity.

10 2. A service creation system as described at “1.” above, wherein a first of
said levels has means to generate 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 marketable service features, these comprising
cali-handling logic of a service application feature encapsulated with support and

15 management descriptions for that feature.

3. A service creation system as described at either of “1.” or “2.” above,
wherein the service creation environment is interfaced to a service management
system and a service distribution system, for use in managing and deploying
20 service functionality of the network, and wherein the different levels of the
service creation environment are interfaced to different respective components or
sets of components in the service management and/or service distribution systems

so as to offer different service creation capability at different levels.

25 4, A system as described at “3.” above wherein a first of the levels is
provided with an output to the service distribution system but no input therefrom,
while at least a second of the levels is provided with both an output to and an

input from said service distribution system.

30 5. A system as described at “4.” above wherein a third of said levels is

interfaced to the service management system.



service. * Provi sion sone of the service data with custoner Pemflc :
val ues.WO9S28564. 3.1 Profiling Editor Customers are provFCHEBRIORIY Service
Package, containing a Service Tenplate that represents a mninmum profile
that, when provided, will give a conplete, fully featured service
guaranteed to run. Custoners can create a 5 hierarchy of sub-tenplates
fromthis master tenplate according to tHS ‘needs of their users. The tools
provi ded all ow custoners to specify whi ch user groups have access to which
feature-and how t hose features interact, within:the constraints set by the
feature editér rulles\/apmcésfdesdnne‘d d8@hY of Se< LB/t abovehehédreinfthe isBEoriddaft Or

allows the S to view the i cal orde of therfe s.within
2 Servi co 10MEIFNEE DARIBPHRT > CHBPLA ATSTS ABH LI BPAISR Rhekinsd: Fipse jpaing
sequence Qr aguftvedre! ehtutiaal ataen‘gr &n \askdcudmnaimheném {8 mh&fymgd and Wsgdtiating
particul ar Profi l and nce feagure S to.indi) ?I %I users.

marketable servuce eatures with speci |c éervnces avan ab y means of the_

‘5 communications network.

7. A system as described at any of “1.” to “6." above wherein a third of said
Ieveis has means to receive service packages from the second of said levels,
means to generate or modify profiles, and means to store data relevant to each

10 feature such that the feature can operate successfully in the context of a service ‘

selected by a user.

8; A system as described at either of “6.” or “7.” above wherein each
service package comprises a plurality of marketable service features, which

15- together support provision of a particular service to a network user.

9. -A system as described at any of “6.”, “7.” or “8.” above Whereih each
service package comprises at least one service template from which service
profiles c_an-b'e génerated such that a user having access to the service creation
20 environment at the third level can use a service template froni a service package

stored at the third level to make available or modify a service to a customer.

10. _ A system as described at “9.” above wherein each service template

comprises rules, determined at the second of said levels, which place constraints
25 on profiles generated from or based on the respective template so as to maintain

qperational acéeptabilitv qf services to be provid_ed in respect of those profiles.



4.3.2 Sinu Supporting the Profile Editor islac.ﬁ'
t ool set thﬁégﬁr/?’%gﬂs custoners to see the flow of their servi cesban ersl’l fy

their behaviour. Custoners will have the opportunity to sinulate
graphically a range of call scenarios that will allow themto assess
whet her  t heir | ogi c&his heeidiasml ces behave as required. 20 4.3.3

Provi si oni ng Tools Cu ovision Prefiles for each individua
user, on the basis of t hey have developed At the user |evel,
each user will have access to their own profile, either directly or via
some formof renote support provided by the &h&dMSer or the service
provider. This will be a view onto their own collection 25 of features
that will present the appropriate provisioning screens allowing themto
update their prdfil esA sasvige cesation sustem foy a zovwumigations petvenk, comprising a set

authorities specjf bﬂq’a #J&%%Phsé e r??trlﬁql\ﬁrﬁi[/&"’ rg&ll agsgérgfcfﬁg\wéﬁﬁlg tosers of

protection |ssues) or atever
30 4. 3.4 Anno&ndbersetworki wmnemghmsamnmmm styatdm) comgn&esohwp than one leveI of

co-operation wt row ni . | @e used.to fer. s .evel of
| ocal personali ssg M'Sh 6 at'gn ngﬁ’ﬁ'%ggr?gﬁf’s @% 53\'? uﬁgeivéng ‘ﬁffergm rgﬁc{"% toolSets
associated therewith such that selected sets of operations offered by the service
creation system can be made available at the different levels, and wherein said
levels are each provided with means to generate different respective types of

10 software entity.

2. A service creation system according to Claim 1, wherein a first of said
levels has means to generate service application features which comprise software
objects which can be deployed in elements of the network, and a second of said
15 levels has means to generate marketable service features, these comprising call-
handling logic of a service application feature encépsutated with support and

management descriptions for that feature.

3. A service creation sysiem according to either preceding Claim, wherein the
20 service creation environment is interfaced to a service management system and a
service distribution system, for use in managing and deploying service functionality
of the network, and wherein the different levels of the service™ creation
environment are interfaced to different respective components or sets of
components in the service management and/or service distribution systems so as

25 to offer different service creation capability at different fevels.

4, A system according to Claim 3 wherein a first of the levels is provided
with an output to the service distribution system but no input theretrom, while at
least a second of the levels is provided with both an output to and an input from

30 said service distribution system.

5. A system according to Claim 4 wherein a third of said {evels is interfaced

to the service management system.
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17 or services that support this Exanples are the sele (&’P orporate
or depaVofERP¥H aDMLmEEWCG menu features orgﬁﬁ’ggﬂ ?3sed
~messages for indi VI dual c ”Beéﬁ Ledi on services (Voice Mail, etc). These
tool s may operate &% tems for sets of predefi ned nmessages or
even all ow | ocal rec eech for deployment in specialised
networ k pl atforns su 1 ve vohge and speech application

platforns. 4.3.5 SCE3 Dat a_s_tore Local persSistent store. WIIl accept and
confi.gure SCE3 on receipt of 10 Service Packages. Used for |ocal store of
tenpl ate hierarchies and inconplete Profiles. May al so be responsible for

custoner's | gcal ﬂ{ t, P édgg C 7).
a2 servife waradefieRt afeiraRd oy bipEaung ChAPRERRI u blkardrls b
levels has means to construct, store and output sqrvuce packages, these being
software entities having an association function for identifying and associating
5 marketable service features with specific services available by means of the

communications network.

7. A system according to any preceding Claim wherein a third of said leveis
has means to receive service packages from the second of said levels, means to

10 generate or modify profiles, and means to store data relevant to each feature such ‘
that the feature can operate successfully in the context of a service selected by a

user.

8. A system according to either one of Claims 6 or 7 wherein each service
‘15 package comprises a plurality of marketable service features, which together

' support provision of a particular service to a network user.

9. A system according to any one of Claims 6,7 or 8 wherein each service
package comprises at least one service template from which service profiles can
20 be generated such that a user having access to the service creation environment at
the third level can use a service template from a service package stored at the

third level to make available or modify a service to a customer.

10. A system according to Claim 9 wherein each service template comprises
25 rules, determined at the second of said levels, which place constraints on profiles
generated from or based on the respective template so as to maintain operational

-acceptability of services to be provided in fespect of those profiles.

30
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In this arapobgmissy © the Service Managenent Systemis requiptgbabfoddirage
and support custoner services in areas other than the provisioning and

tailoring of Profiles. The Service Managenent System w ||l _be responsible
for Order Handling, 20 Service Level zgreemant enf or cenment and SerV| ce
control (enabling, suspending and withd¥aw ng Service). [This

| ogi cal interface to Support Systens (Interface 17) may vve ﬁ

t hrough the Servi ¢cg, Managenent System such that Fault Nhna ng,
Pricing, Network f@. nt, Elenent Managenent and Data Distri butlon etc
will be visible, con gured and controlled 25 through this system 4.4.2
Service Distribution Distribution System (SDS) 100 acts
as the Service Crgggijon repgsito >tgggs and manages all code
delivered by SCE1, \d{{sSOEuUfi ng | e-30 appropriate IN El enments for
net work capability information (in

the form of SAFs/ GS abl elto SCEP so that Market e Service
Features (MSFs) can be aevelped hese and_other bfiilding bl ocks. SDS
al so acts as the repository fd[ rtyhesierdBFs 1aorg]dft he Service )
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their resiqemdsHakeyf il e data updated fromthe network. This picg/dpotfiopy €t €d
as IN El ements having an SCE3 capabi lity wherever service applications
require a network-side update faculty from CPE (Customer Hrem Ses— —

Equi pnent ). 20 SDS wi |l | maintai % static rrashgsr or t he
IN El enents it supports. This datastore contain s ﬁﬁiﬁe&uch

that all Profiles are capabl e of being rebw It and rep
event of data COF 631 or loss within IN El ements:
Dat ast ore The SD sore i s a persistent storage: appl [ cat i on cont ai ni ng

the network n88@er profile store In addition, this store contains network
configurati c_a_gﬂ'a'f"a as EE d and _Ccust Ommer
di stributiorf across those nPgLi\;]EéPI 'ﬂfﬁ%}?‘& éU@auB%pdat es Wil bg

mast ered herle and SDS wi | | d| stribute 30 changes dovvn to IN El enrents 4nd

up to dependent SC Pert—2 C t hg SDS
aSAF/QSC

dat astore wi{ll con dorh
SCE2, avail dble for 8 frgm

i nst ances of SCEZ/

LIBRARIAN LOGS
A y— — n 7
y. ——— 2 N
SERVICE NETWORK\\ /
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19 conponeRryo 553486y capabilities. This arrangement - has P@Qféx@&é@{bce and
di mensi oning inplications on both the datastore application and the
ptatformon which SDS will reside. 5 4.4.4 Configuration Managenment A
configuration nmanagenent systemis necegsary to adm nistrate the reposi tory
functions of the SDS datastore. As th&f&entral repository for all

net wor k- depl oyed c rket abl e Service Features and Services Packages it
is essential that Serwice’Creators at SCEI and SCE2, as well as network

oper at i onal lp' E&W{) have access to all versions of deployed Services
and Feat ures,| | BERMIGEf BACKAG®ack security. This is especially inpor}ant
I f services end features are to be depl oyed dynam cal I y from several
sources, and]jreprag®enfs RVIGEIET ${000 _SprTwane gev TEMT pest -p tice
It is recognilsed thaf|c ey AT O n&laﬁgmﬁm S e ING p obabl y | so
15 reside VVlthln t he allt;um ot SEeEH—eard—SeE?) | ntain
adni ni stratiJe control p@F ORHRF | YWk | rMQFi Mg;t szgj-.d r"é?sease
nmanagenent . I-\vaever t hese-S Namale a,kc St y t he Jdur den
of mai ntai ni ng 404/
h 4
MARKETABLE SERVICE FEATURE
403
NM | SM | IN ELEMENT | SDS | BILLING
N\ N
This Sheet Has Been Re;
w RV

IéCEZ SERVICE PACKAGE 404\
| 02 MSE MSE | |
. 78]
= I~ — — — —/ AN ) —
/SCE‘I \j \\D h x \
I O O ~aob |
O oo oo oo \D
- 402 I R I A .
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netvvork CM % 6945d3k4 is clear that once code, applicati ofgrGiRkiediss and
features are depl oyed into a live network, they nove into an operati onal

domai n and nust 20 cone under a logically separate systemof control. It

is optional that it is the responsibil % of the SDS Configuration  — —— ~— -~
Managenment systemto nmaintain version agenent control OfThiEsREd a8 Beel Weblaced
that custoner data can be rolled back from SCE3 and Servi ce

systens. An alternative is that a Service Managenent system mmmﬂﬁmm ,
capability. 25 4.5 IN El enent Domain 4.5.1 Service Deliv

Infrastructure The Service Creation architecture has been designed under
the constraint 30 that IN Elenents have internal inplenentations that
support rapid service creation and depl oynent activities, i.e. that

sonmet hing that offers the right capabilities for dynamc feature

depl oynent, platformin d%ce and the resolution of feature
interactions exists on th El enents. The Service Delivery Infrastructure
(SD) is :
SCE1 SCE2 SCES SM SDS IN ELEMENT

>
DEPLOY (CODE OBJECTS/CONFIGURATION AND

INSTALLATION SCRIPTS) ———
DiSTRIBUTE
Fig.8.
SCE1
11
a4 )
SM DOMAIN

15

IN ELEMENT

SUBSTITUTE SHEET (RULE 26)



20 a desi gnwbQknesgs i NPl enentation that neets these and nor 3

requi rements for Rapid Service Creation. As such it is nentioned here for
information, not as an architecturally dependent entity. Network entities
such as particular Intelligent Peripherals may not hoStT SDI, "but StillT nust
support Service Creation activities 5 Wifhin the cont exfpifhed RisBeen Replaced

architecture. An SDI has been designed to encapsul ate an
net wor k and vendor-specific interactions of service appliEB I
provi des an object-oriented franework into which service and

features may be depl oyed. Interfaces such as Service Managenent, Network
Managenent, Billing, Fault 10 Mnagenent and Call Mddels are encapsul at ed
wi thin objects, separatifeg applications from whatever transm ssion and
managenent systens whic ﬂg;' Xist to support the service. The purpose of
the SDI is to establish clearly the separation between * t he

under | yi ng physi calsget wor k,SQE2 * SCES8i scretSMservi cSD&t WANKELEMENT

services available tq be confijgured inqo particyl ar service networks, and *
features and generic|capabilifies avail'able to Duild a erticuIar dervi ce.
FETCH (SAFs/MSF)s
REPOSITORY
DEVELOP SEARCH
MSFs STORE(NEW/UPDATED MSFs)
PIREPOSITORY
DEVELOP UPDATE
SP STORE(SERVICE PACKAGE)
UPDATE’ REPOSITORY
_‘_______UPDATE

Fig.10 SCE2

I2
" SM DOMAIN )




The Mai N puMsRekh separating services frominfrastructurepépchesdghlvi de a
dynam cal | y extendi bl e environnent and allow feature-rich services to be 20

i atroduced in very short tine frames w thout inpacting on other services or
parts of the environnent. The SDI as deggri bed above is subject—to———-
co- pendi ng I nternational patent appllca%ébn nunbers GB95/ 00420 and

GB95/ 00421, also in the name of British Tel ecommuni cat TH

di scl osure of those patent applications is 25 incorpor

reference, as an exanple of a service delivery infrastr ght
be used. Figure 3 represents a relationship between a forn1of SDI 300 and
ot her platform conponents on a typical IN Elenent. Interfaces to externa
systens, traditionally opera y1trnction calls on the SLEE applications
programming 30 interface (Al «afel encapsul ated in object representations
301-305 of those systens. The Virtual Switch 303 encapsul ates the cal

nodel s for one or. nbre vendor's sw tches (SSPsl\)| 230.
SCE1 SCE2 SCE3 S SDS IN ELEMENT

ORDER _ | DISTRIBUTE
(SP)

DISTRIBUTE (SP)
¢

VALIDATE/
UPDATE : INSTALL

DISTRIBUTE (SP) -

INSTALL

Fig.12.
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P>

15
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21 Serviceswapszo8ed i vered in the context of Service Networ beriRsmdoryvhi ch
there will usually be one per custoner. Each Service Network 306 has a
Service Directory 307 for discrimnating between services and a Nunber
Directory 308 which represents the cus%i)msr' s dialli nghpl an of virtual
networ k numbers. Each 5 Service Networ K806 is capabl dhigphesiHasBeanReplacgd -
range of Services constructed from Service Applicati onol mig neric
Servi ce Conponents. New features and profiles are intr | 1y

from SDS 100. 4.5.2 Voice Response Applications 10 | It is
antici pated that many announcenent, di al ogue and nessagi ng services wll be
provi ded by specialised platforns. These platfornms will interact with main

call control processorSeas i | 1'i gent peripherals. Applications within SD
will be able to use thF g:_ifgles these I Ps offer to provide conpl ex
speech- based services. Th® applications that provide these facilities wll
be devel oped t 8CFr vi ce SBE2 t he S&fRsts fih SDI. $PSse dNpELEMENTRs wil |

be designed to allow Service Creati oCOMMIT provisioning at all the

previously descrjbed levejs. It is n(pnong@)es? r at} t hese Vojce Response
Applications wil|] be resppnsible f:.r_a.nmufé% olf functions.
SEND {PROFILE
{ g )
DISTRIBUTE
(PROFILE)
VALIDATE/
UPDATE
Fig.14.
SM DOMAIN
€O ED
16
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ELEMENT
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20 5. woebyegs Creation Data Architecture Referring to porisHoSoedbiz t he
data architecture underlying the Service Creation Architecture reflects the
three SCE domains. It provides a hierarchy of objects that are used to
encapsul ate increasingly conplex infor ion and |l ogic as service 25
devel opment progresses towards depl oyme 3. The | owest Ia? SM@GIa.'%BeeﬁR ac@lf
Service Application Features 401 and Generic Service Corrp

are code objects that are devel oped to neet service requi

general service capabilities. These are devel oped at SCEl Owce ep oy ed,
these objects can be referred to by 30 Marketable Service Features 403
created at SCE2. MSFs 403 encapsul ate both the call-handling logic of a
feature and the necesFLg s-l;Bort and managenent description of that
feature, such that it S sas part of a Service. A Service Package 404,

305 that wi |1 SHEet “the BERal | 18Pt eneniSof o pSRS curidh ESENFNE

addition a

(PARTIAL
PROFILE
|_PRORLD),
DISTRIBUTE
(PP)
VALIDATE/
DISTRIBUTE (PP) UPDATE
STORE/
UPDATE
Fig.16.
SM DOMAIN
14 15
' IN
SCE3 ELEMENT
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Service Pa 4 wll contain any Service-specific suppQri. an
managenent %ﬁgﬁgﬁg ion. Finally, a Service Package 404 w || g(f"ﬁ"?it

| east one Service Tenpl ate 405, which describes the operatl on of the
Service and defines the 5 constraints under which nodificatior on‘Gﬁ‘Sevaae—-
operation can take place. Al these ob@gts are descri beﬂugs],eémgsegggﬁa
below. 10 5.1 Service Application ature (SAF) 401 T

bet ween Service Application Features (SAFs) 401 and Gener

Conponents (GSCs) 402 can be described as follows. A GSC

generic capability to support a range of services. A SAF 401 IS the gener aI
name for any capability that is deployed in the network as a feature. This
15 neans that, usually, a SAF will either be a GSC or be conposed of GSCs.
However some Services reguire specialised capabilities that cannot be
termed generic. Both s%a'ﬂ Cs will be reusable, but not all SAFs w |
be generic. A Service i'cation Feature (SAF) 401 is a reusabl e code

obj ect, depl oy8GEIn an BGHZ emanﬁCES omt h(SM;erw ceSDBeat dN' ELEMENT of view

it represents 20; the |owest |evel]|of ghan dikfix di $cernible putside
Service Creation| Level 1 |(SCE1). These 0 F)are dé¢si gned, dpvel oped and
tested at. SCEl. | These oljj ects rep t{ﬁé‘rpﬁé}jﬁmems of a

Servi ce and are designed [to be (PP)

Fig.18.

SM DOMAIN
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reusabl e agifsmodtlyf fErent services. For exanple a nunber tpafehasidsn
feature such as |1 Diversion will be reusable across Voice and Data
Services [hence it could 25 be both GSC and SAF]. SAFs 401 are devel oped to
be i ndependent of specific Service Appljcation inplenmentaiions and havé no

intrinsic know edge of any network ar cﬂflﬁect ures, specifi ¢nipdiRitIAL B®Rn Replaced
Servi ce Managenent, Network Managenent or Billing entities.

represents a feature that can be depl oyed on an I N El enent Mﬂ&ﬂmﬁmﬂl F
call -handling capability, but has no value until instantiat

state information assFtii tgdg/vith a particular Service, within the context
of a Service Network. 2 .2 Mar ket abl e Servi ce Feature (NMSF)
Referring to Figures 4 and 5, a Markgtahl e Service Feature (MSF) 403
represents a view do ontoNan under}yi ag SAHF 401. s do not contain
SAFs, but only refer {{ $GBE z—reated WMhin)SCE2 to add value to
SAFs 401 .

PROFILE STORE

SM DOMAIN

PROFILE STORE

{

SC DOMAIN SM DOMAIN 200
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5 such thatwd besggan be sold as part of a Service Package g,ggﬁngg,b@w} For
a SAF to be marketable it nust be associated with suitable Billing and

Net wor k Managenment references. Mst inportantly, the Service Managenent
aspects of the feature nust be addressed. MSFs 403 contain the definitions
of the screens necessary to input and 1%3 update the pr o%‘ﬁ'ﬁﬁ Beep Berdaveds
of the feature. These provisionable aspects will include t i
necessary for the feature to run correctly. However, provi H"ﬁu ts
of an MSF 403 nmay extend beyond those required by the underlying SAF lto
which it refers. In particular there may be aspects of Network Managenent

and Billing that are_g| so provisionable for a particular 1 5 feature.
D fferent MSFs may rF?ng 1he same underlying SAF. For exanple a

strai ghtforward schedu nunber translation feature can be sold as Tine of

Day, Day of Wek, D Year or{ Spgci al Day Routing, MNeght Service or Open
Hour s dependi ng of 418y ketingl repui rements of t

€ SeL,\i ceNor custoner
needs. They 20 pbe resoj d pnder different \Qui wihin the sane

Service. Al these MSFs have differgnt provisioning ang
characteristics but the underlyijng hetwork inplenmentation
across themall.

PROFILE STORE
)

£

SC DOMAIN SM DOMAIN

210

Fig.22.
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SUBSTITUTE SHEET {RULE 26)



The | ong-t aygvénedspf the MSF concept a
Managenent, Network Managenent, Fault
25 available as reusable building blo
systens such that MSFs 403 and SPs 404
repository 100 for the majority of Ser
code devel opnents. The construction of
certain amount of SCEl activity takes
managenent systens to support SCE2. 30
is that service creators at SCE2 w ||

ssumes that Billi ng,
Managenent, etc. corrponeéiiggﬁoval?l

cks (li ke SAFs/GSCs) on their target
n be constructedfrom-the-SDS. o
s wth the mni f ddltlonal
such buil di ng bl ocqu;mgs(B laeed
pl ace anongst the des
The consequence of
have access to the corrpl ete -

capabilities of both the IN Elenents and the supporting managenent systens

to construct conplete Services, for both | arge custoners and indivi dual
users, for immedi ate depl oynent into generic Intelligent Networks. 24
5.3 Servi ce Package (SP) 404 A Service Package (SP) 404 is the entity
that is used, in SCE2, to associate MSFs 403 with a particul ar Service
deened mar ket abl e by the Service F
19.23.
233
[
232 SERVICE SERVICE
b CREATION MANAGEMENT
ENVIRONMENT SYSTEM
234
281 _|  SERVICE SERVICE
CONTROL DATA
POINT POINT
l
DATABASE
CCITT NO 7
SIGNALLING
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e
/ | \\
230 L I ~
— N
SSP N
MAIN EXCHANGE ' ~N 230
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5 Provider. The SP 404 will contain MSFs as well as Service-specific

i Af ormation related to Service & Network Managenent and Billing. 5.3.1
Servi ce Tenplate 10 The Service Package 404 will contain one or- -
nore Service Tenpl ates, representing profHQQinstances, upon whi ch SCE3
custoners can base their user profiles. The Service Tenplate represents a
tested expression of the service operation he service provider
guarantees to work when fully provisioned. e tenplate encapsul ates a set
of rules, provided from SCE2, such that subsequent 15 attenpts to edit or
nodi fy the service operation and |ogic are constrained within operationally
accept abl e bounds. In this way the configuration of the SCE3 Profiling Tool
is control |l edlby th8 sSevigé ceeafonsiysterm finahcdnivatinicatiend yétwbrk eednisrising a set

I nt ti ot b 0 ted cust omers when
tai Lori g Bhabt sEFBRE BORer af T SRRRM grdiap sty FocviSan avalspip oaseers of
Tenpl ate wi | Ith%l rmwlaﬂq\,wﬁé}eﬁﬁhetshﬁndﬁ?@l@%ﬁ;H%téﬁxrc&ﬁéﬁée@m&fe%bﬁ bROINR 8t

the Service or custoner. |evel Wg specific tailoring to take place
before del i vef8fVics. afeafIO'Pr%MrP@meob develpghavingiigigriaces thembetween, i and

derived from gafgd Hifﬁe?er;lier@'ﬁ’ééttﬁe tJ&?etgéssoﬁﬁét\éHCtﬁe;EW A FBY sHBYR R ot
nDdlfled and partially or |y provisioned
operations offered by the service creatlon system can be made available at

10 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) a first of said levels has means to generate or access service application
features which comprise code objects which can be deployed in elements of the

15 network; and
b) a second of said levels has

i) means to generate or access marketable service features, each
marketable service feature comprising a reference to one or more service
application features of the first level, together with graphical definition data for

20 modifying or inputting provisionable aspects of said service application features by
means of a graphical interface, and

ii} 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 a set of marketable service features, together with at

25 least one service template, the service template providing a tested expression of a
service with embedded rules to impose constraints on operations by a user at said

third of said levels to customise a service.

2. A system according to claim 1 wherein said provisionable aspects include
30 billing and the graphical definition data therefore supports modification or input of

billing aspects of at least one service application feature.

This is the replacement sheet
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t he SCE3 user. However, a Service Tenpl ate does not becone a Profile until
a particular instance has been associated with a specific user of the
Service. A Profile will contain a list of gne or nore features that the-, -
user has for a particular Service, and eacfZ% eature needs to be provisioned
with sufficient data for the 30 feature to operate successfully within the

context of that parAisyeten a&%r&ﬂnggi e&ggﬂ'zﬁe'bémﬁé eﬁarﬁ;&@ﬁergﬁrﬁﬁ@gﬁ@m

i nconpl ete and partial Profiles . An 1 hconpl ete I'S one
that nmay contZiP§cisdneiugnPetwerk menagement ehdthexgeaphisal definitiorn datactheetdrey

provi si oned. & 1 Vd ShSne | d 25..b fined as a
feature that | sp%gft'% ﬁﬁé‘ilﬁ?és}gb derjhgdr} égor];?? \&%ﬁéﬁgﬁ?goeh%nt@gpgc&shojtaq?esasr 8&?“ red
for it to opegeaviee epplicasiohfbdtyre.lt is a requirenent that such profiles do
not energecfrom SCE3 until they have been checked and validated to contain

all the negessary provi sioning data. SCE3 allows the | ocal storage of

i nconpl ete Prafi | esaServibd kreatibesysfetn 4BEREINGORSHMEhE OF -thEdrbdddingPERlhd €S
602 are those that do not _contain all the features that are necessary to

descri be t he WigTeInsthe, servicepgreatign epygonment is interfaced to a service management
system and a service distribution system, for use in managing and deploying

service functionality of the network, and wherein the different levels of the service
10 creation environment are interfaced to different respective components or sets of

components in the service management and/or service distribution systems.

5. A system according to Claim 4 wherein a first of the levels is provided
with an output to the service distribution system but no input therefrom, while at
15 least a second of the levels is provided with both an output to and an input from

said service distribution system.

6. A system according to Claim 5 wherein a third of said levels is interfaced
to the service management system.
20

RN OO
This is the replacement shoet
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features a Partial Profile does contain are correctly provisi one®Y pPAUGUST 199
Profiles will be valid and passed between Service Managenent, SCE3, SDS and

IN El enents as Profile update information. 10 6. Exanpl e Workstrings
Figures 7 to 18 are virtually self-expla%géory. They should be read in

pairs, the first of each pair show ng an anpl e workstring and the second

of each 15 pair showi ng the associated architectural activity. The

purpose of these workstrings is to exercise some scenarios to denonstrate

the architectural fgB. By doing so it is shown that the architecture

wi || support thes M activities and thereby neet the requirenents put

on Service Creators teo rsion/tailor services in a generic
Intelligent Netwo ).~ presented in the formof a

Message Sequence D aveq an Qveeg %?gr am (derived fromFigure 2)

hi ghl i ghting the actijve congonent

scenario. Figures 7 § dl ate |to t he |depl oynent of new @ﬁFs/ GSCs from
SCE1l. Figures 9 and 18 e 10 Sep ent of a new serﬂ . 25
Figures 11 and 12 relate to 0O delri ng new ser vyTE: ™
1 100
Ve
SM DOMAIN
233

SM SDS SUPPORT

6 17 SYSTEMS
. J

102

I
I3 I
232 | SCE3

4 I5
IN
ELEMENT

Fig.6.

~ ~
60\0’ FULL PROFILE
FEATURE |FEATURE [FEATURE |FEATURE |FEATURE
i
y

DATA DATA DATA [7] {DATA [ |DATA
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‘A (FEATURE [FEATURE [FEATURE |FEATURE [FEATURE
DATA [_] [DATA DATA [-] [DATA DATA [
% y
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602
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D TIGB 95/0{3913
Figures 13 and 14 relate to updating a profile from SCE3.’ W 14995
relate to profile updating from Service Managenent. Fi gures 1 d
rel ate to Network-side Update via SCE3 30 The foll ow ng Appendi x
is part of the present disclosure. Zrefers to Figures 19 to 22 and sets
out exanple data distributions for use / a service creation system as

descri bedE@z 26 7. Appendix 1 7.1 Data Distribution -
| mpl enment ecenarios It is inportant to sort out the |ocation of naster

data, who of1les 5 I\/I o) forcenment of vix¢e

Level Agr,éerrentgz(isLAs) (Gég é\e T\EK} 2 M

strategy {of d&GEFIBOMAIN i on resSﬁEédDmMAIN)resj‘ s a §8E3 DONMANE .
ntig

archi tectlyre t hat ccorjdi or nance
constraints, Ser ( k F rypolicies §gnd
cust oner |fequire EDITOR

SIMULATOR

ANNOUNCEMENT

TAILORING
VISUALISATION

PROVISIONING
TOOLS SCE3
DATASTORE )
SCE2 \_ Y,
(DATASTORE )
- \ J

SUPPORT
TOOLSET

SPEECH
APPLICATIONS
TOOLSET

DIALOGUE
CONSTRUCTORS

PACKAGING &

COMMERCIAL
SOFTWARE
DEVELOPMENT
ENVIRONMENT,

\_
233 |
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. | | | Pe7/8235/88913
10 - In a first exanple, SCE3 will not be directly ‘coupl [ nhﬁ ﬁ
specific persistent store or database product. This capability | 1 ABGUST 1995
abstracted via a defined interface permtting retrieve, store and send
operations on the store, treating it asgn external system nodule. The
architecture maintains its vendor indepéddence by encapsul ati ng operations
on the Profile Store so that the 15 application can be chosen or upgraded
according to neeF- Q)USt ification. This systempermts the configuration
of different pro || rage scenarios according to SM policies and
processi ng ceﬁﬁm{ lities. The Service Creation Architecture will support all
I n a range gf—Totrmatrions, snoul d L he _requl remen_é %’éﬁi Scenar 1 0os
enabl ed by {his architect SERWCE DRIMNERY ENFRASTHYCIYREG 7 1.1 Scenar|o
1 Referring{to Figure 19, the Pr Ce
Creati on Domai n. G—aA |
operations @llow pf @AB/
| mplicationg * .
profile datg
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until commtted to SM * Profiles are reconstructed from3¥BpS

whi ch mai ntains mastery over all 30 network service data. * 58 @@ST 1395
custoners nust be provided with applications and support for profile data
managenent . 27 7.1.2 Scenario 2 Referpging to Figure 20, all data is
mastered on the SM Profiles are passed ‘)‘(/ﬁom SCE3 to a Profile store 200 on
the SM system On ﬁgéq_al, Service 5 Managenent data is converted back

i nto an updat ed Prof 'l the Profile Store 200 and then returned to the
gquery procesyin SCE3. Inplication * SMis nmaster and host of al

dat a, i ncl udiingSEEMCEr PAGKAGE1I0 7.1.3 Scenario 3
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Referring to Figure 21, a Distributed Profile Store 210 all ows en%hﬂg.rl 1995
and 2 to be configured according to performance, policy and re re on

a per customer basis. 15 Inplications * The data interface between two
dormains will be managed by whatever proprietary nmechani sns exi st within the
chosen store inplenmentation. * Cho% storage application must support

distributed configuration. 20 7.1.4 Scenario 4 Referring to Figure 22, SCE3
is co-resident in the SMdonmain. This provides for the use of SCE3 by the
network operator's people on the Service Managenent system providing
custonmer support directly into their Service 25 Packages and User

Profiles. Inplications * Both custoners and the network operator's
support people will provision 30 and update Profiles via the sanme tool set
and provi sioning screens, * Certain custonmers nmay require renote

access to the SCE3 tool sFIig&?

SCE1 SCE2 SCE3 SM SDS IN ELEMENT

Py

! ; !
DEPLOY (CODE OBJECTS/CONFIGURATION AND

INSTALLATION SCRIPTS) e
I ' I DiSTRIBUTE
Fig.8.
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some form of graphical workstation or client application (e.g. cheﬁﬂb *
Servi ce Managenent platfornms nust support SCE3 applications. 8 US
Enbodi ments of the present invention provide a Service Creation systemthat
offers facilities useful to multiple typ of different users. For

instance, it allows marketing users to b¥j3 d conpl ete service packages from
service features, 5 or to nodify existing service packages for different

mar kets. The system provides a pallet of Marketable Service Features which
can be conbined in a variety of ways to produce the |ogical flow of the
Servi ce Package. Every feature nmay have aspects of security, feature

i nteraction avoi dance, billing, and provision which have to be taken into
account. The system can Fj@nﬁe the building of provisioning 10 screens,
billing records, tenplat'e m¥ all information needed for a service package

to be deployed. This can then be nmade available to a distribution service

whi ch sends the seras pack to th es of e inteldmhgent
t he vari ous nanagenset?ﬁ?systegng%?hat Wﬁqégrjun theéh?ervi ce,ébaﬁd t!)r@%%@MENT
cust oner. | l
FETCH (SAFs/MSF)s
P1REPOSITORY
DEVELOP SEARCH
MSFs STORE(NEW/UPDATED MSFs)
P REPOSITORY
DEVELOP UPDATE
SP STORE(SERVICE PACKAGE) N
) REPOSITORY
UPDATE |UPDATE

Fig.10 SCE2
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I n use, a conpany may hear about a network operator's (BT for e

new service offering and request the service. Initial prowsmnﬁﬁ@p AUGUST 199!
information is | oaded into the service managenent system of the network and
t he customer now has the service. The cuygtoner can then have a term nal

per haps a personal conputer, which wll | ow themto provision and change
their own service data rather than using an operator of the network
operator. They can create tenplates 20 for different groups of users which
will give themaccess to the appropriate |evel of service. They may al so be
able to change the service logic such as the order of options on a nenu or
whi ch service takes precedence. The service creation system can be
sufficiently flexible that t .custo r can have as nuch or as little

control of a service, or in gy"c .. as they feel necessary. 25
It mght be noted in the above scription that term nol ogy such as
"encapsul ati on" and "objects" is used. This type of term nology wll be

recogni sed as beBQ@g1si npl \SCE2 | ang8BES of obSdtt ori e8DS sdAN BUEBMENT

engi neering and pr pgr amm ng,and has tjhe same neani ng here as woul d be
under stood by a pefson skilled in thg relevantj t asimes odyDISPRIBUTE
I nventive aspects pf enbodi pents of tihe presenj=— n cqsp)generally be
expressed as foll ops: DISTRIBUTE (SP) ——
VALIDATE/ INSTALL
UPDATE
DISTRIBUTE (SP)
INSTALL )

Fig.12.
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29 1. A service creation systemfor a conmunications net%uGB 95 / ﬂﬂ 9 T
cohprising a set of software tools for use in creating and/or

services available to users of the network, wherein the service creatﬂﬂﬁUST 19¢
system conpri ses nore than one | evel of service creation environnent, said

| evel s having different respective tooléﬁgs 5 associated therewith such

that selected sets of operations offered by the service creation system can

be made available at the different levels, and wherein said | evels are each
provided with neans to generate different respective types of software

entity. 10 2. A service creation systemas described at "1." above,
wherein a first of said | evels has nmeans to generate service application
features which conprise software objects which can be deployed in el enents

of the network, and a sﬁ:ﬁgfx?gssaid | evel s has neans to generate

mar ket abl e servi ce feat se conprising call-handling |ogic of a

service applicagg Fq f eat ygeencapsghpged wi t §ppupportgprd 1 (R s(RRASGIENT

descriptions for that feature.

COMMIT
(PROFILE) |ya| iDATE/
> UPDATE
SEND (PROFILE)
i i
DISTRIBUTE
(PROFILE)

VALIDATE/
UPDATE

Fig.14.
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3. A service creation systemas described at either of "1. ~ 30 mUGUST 199
above, wherein the service creation environnent is interfaced to a service '
managenent system and a service distribution system for use in managi ng

and deploying 20 service functionality_pf the network, and wherein the
different levels of the service creatiofffnvironnent are interfaced to
different respective conponents or sets of conponents in the service

managenent and/or service distribution systens so as to offer different

service creation capability at different |evels. 25 4. A system as
described at "3." above wherein a first of the levels is provided with an
output to the service distribution systembut no input therefrom while at

| east a second of theé_evelasg provided with both an output to and an

i nput from sai d servi ution system 30 5. A system as
descri bed at "4." above erein a third of said levels is interfaced to the
service managsmﬁlt Ssyst®QE2 30SGE3 A S8Mtem as SDScri IELEMEN of
"1." to "5." above wherein the second of SEND
(PARTIAL
PROFILE
| LROFLE),,
DISTRIBUTE
(PP)
VALIDATE/
PDATE
DISTRIBUTE (PP) U
STORE/
UPDATE .

Fig.16.
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the | evel s has nmeans to construct, store and output service pa gges‘wm.@se 985
being software entities having an association function for identifying and
associ ating nmarketabl e service features with specific services avail abl e by
means of the 5 communi cations networKk. } A system as descri bed at any
of "1." to "6." above wherein a third 00//3ai d | evel s has neans to receive
servi ce packages fromthe second of said | evels, nmeans to generate or
nodi fy profiles, and nmeans to store data relevant to each 10 feature such
that the feature can operate successfully in the context of a service

sel ected by a user. 8. A system as described at either of "6." or "7."

above wherein each service package conprises a plurality of marketable
5 together support provision of a particular

servi ce features,
service to a network user. 9.
above wherei

n 7. n

or "8."

which 1

service tenplate from whi

eqf

A system as descri bed at any of
servi ce package conprises at

"6.",

| east one

" service profiles can be generated such that a
user having acgegs) to t I@CERrvi ceSCEZati on 8M envi r SEnt N BUEMENITr d

| evel can use a gervice tenplate frjom ﬁi( I3 ﬂgﬁkage stored gt the third
| evel to nake avgpilable oy nodify g ser F§ stgnmer. 10. A system
as described at ['9." abové wherein lgeach ser TPWtSISTRIBUTE
_ﬂ.N
Fig.18.
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conprises rules, determned at the second of said |evels,: mhl&hﬂpldﬂGUST 1995
constraints 25 on profiles generated fromor based on the respective
tenplate so as to nmaintain operational acceptability of services to be
provi ded in respect of those profiles. 31 CLAI M5 1. A service
creation systemfor a comruni cations nell conprising a set 5 of
software tools for use in creating and/or nDdlfying services available to
users of the network, wherein the service creation system conprises nore
than one | evel of service creation environnent; said | evels having
interfaces therebetwegn, aving different respective tool sets

associ ated therewith 'ﬂéﬁ sel ected sets of operations offered by the
service creation system an be nade available at 10 different levels, and

wherein at |east two levels de d DFOVTOEtN th neans to
generate or access di{f feppat i ¢ of gftwaje entity, wherein:
a) a first of sai has nmegnhs tjo gesgrate gpfaccess service

application
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features whi ch conprise code objects which can be depl oyed i n ¥0endtGySTr 1999
the 1 5 network; and b) a second of said levels has i) nmeans to
generate or access marketabl e service features, each narketabl e service
feature conprising a reference to one or re service application features
of the first level, together with graphﬂ definition data for 20

nodi fyi ng or inputting provisionable aspects of said service application
features by nmeans of a graphical interface, and ii) nmeans to generate or
access servi ce packages, communicable to a third of said |evels, each
servi ce package conprising a set of nmarketable service features or
references to a set of marketable service features, together with at 25

| east one service tenE‘e@'1 gl‘te service tenplate providing a tested
expression of a servi hbedded rules to i npose constraints on
operations by a user at said thirgd of said levels to customi se a service.

2. A system acgor di ngN\to claijn 1{wherein said pro¥isignabl™s aspects
i nclude 30 billinlg 90& graphj cal definition data t he?¥f or g supports
nodi fication or inp illing pspgcts of at | east OMemsgef’Ce

application feature. This is the fepfacenent sheet >
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32.3. A system according to either preceding clai mwhereir§gai AUGUST 1995
provi si onabl e aspects include network managenent and the graphi cal

definition data therefore supports nodification or input of network

managenent aspects of at |east one servi Eﬁapplication feature. 5 4. A
service creation systemaccording to an))8 e of the preceding d ains,

wherein the service creation environnent is interfaced to a service

managenent system and a service distribution system for use in nmanagi ng

and depl oying service functionality of the network, and wherein the

different levels of the service 10 creation environnment are interfaced to
different respective conponents or sets of conponents in the service
managenent and/or service distribution systens. 5. A system accordi ng

to daim4 wherein a first of the levels is provided with an output to the
service distribution systembut no input therefrom while at 15 |east a
second of the levels is provided with both an output to and an input from

Fig.23.
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