A Methodology for Developing

Integrated Multi-domain Service Management Systems

Vincent Wade Trinity College Dublin, Mark Sheppard Broadcom Eireann Research Ltd, Michael
Tschichholz GMD Fokus, Jane Hall GMD Fokus, David Lewis University College London

Contact: Vincent.Wade@cs.tcd.ie

Abstract
This paper presents a methodology which facilitates the modelling of Inter and Intra Domain (end-
to-end) service management systems. In particular the methodology considers the design of the
integration of different management service offerings from different service providers. The
methodology uses object oriented design and enterprise modelling techniques for system
development, implementation and deployment and facilitates the generation of service management
system specifications based on ODP viewpoints. The methodology also integrates TINA C service
models and service architecture components in developing, implementing and trialling the service
management systems. To illustrate this methodology a case study is presented based on the
development of subscription and accounting management services where the final delivered
management services is based on the integration of provider organisation service and management
offerings. The methodology was developed and is being trialled within the PROSPECT ACTS
project. This methodology also represents a major contribution to the Network Management
Interoperability (NIM) chain recommendations.

1. Scope

With the deregulation of telecommunication network services in Europe, there is increasing interest in
telecommunication services being offered by third party service providers over different network service
providers. The benefit of such an open service environment would be the ‘one-stop-shopping’ delivery of
customised services to end customers without these customers having to deal with the multiplicity of
underlying telecommunication services and network providers. The difficulty with such an environment is
the complexity of managing the end-to-end integration of services i.e. integrating co-operative
management services spanning individual service and network providers, value added service providers
and final end users. This paper describes a methodology which facilitates the modelling and development
of integrated end-to-end service management systems for an open services environment. The design
facilitates both the design and development of individual management services and their co-operation and
interoperation to support source-to-destination telecommunication services. It also customises the use of
Open Distributed Processing & TINA C standards for the generation of system specification based on the
design models and implementation.

2. Overview of Methodology for design of Multidomain Management
Services

In order to capture the idea that the (management) Services can be modelled independently of each other
as well as being modelled in cooperation, the System Model is decomposed into the following set of
models:

1. General Model This models thananagement services working togetheto support end-to-end
management services. Thus the General Model describeg¢hdomain management interactions
and interfaces

2. Service Specific Model$hese models descriiee management services of each of the services
in the Open Service Market e.g. management services of VPNiMddia Mail, MultiMedia
Conferencing, HyperMedia Information Service. Thus the Service Specific Models describe the
intra domain service management interactions and interfaces



The reason for this decomposition is that each tele-service could exist on its own (i.e. is a usable service
regardless of its integration with other services) and that the value added tele-services are based on the re-
use of such underlying tele-services/connectivity services. This reflects the view of the Open Service
Market where a tele-service has its own customers/consumer and that these customers may infact integrate
the tele-service with other tele-services and offer a new service to other customers. Thus the General
Model captures the end-to-end service and management chain while the tele-service specific models
capture the management services of each individual service in isolation.

3. A Service management System Development Design Cycle from which
Viewpoint Models can be derived

The ODP viewpoints provide an well established approach to system model description. However, they do
not provide a prescriptive methodology that can be followed to developing management systems [ITU-
96]. In order to develop both the management services and the value added services (and tele services),
the PROSPECT System design cycle has been devised. Rather than developing fiévg modgstems
specification techniques, the methodology harnesses existing modelling tools and concepts into a design
cycle which facilitates the development of the General and Service Specific Systems. The methodology
supports each stage of a system design and is capable of developing both the inter and intra domain
components of the cooperative management services. Figure 1 illustrates the design cycle, which at its
centre is concerned with the design, development, implementation, testing & trialling of inter/intra
domain management system.

Unlike previous design methodologies which have attempted to specify design steps which allow the
generation of on@DP viewpoint from a previous viewpoint, the PROSPECT design cycle sees the
development of a full Object Oriented Model as central to the overall design process. The design cycle
provides a structured way of developing, implementing and testing these object designs. It specifies the
design sets from developing multi domain business models (which include representation of stakeholders,
responsibilities, roles, obligations and activities), use case definition analysis, object identification and
relation representation, definition of computational components (with an emphasis on assisting the
definition of reusable components), distributed placement of computational components, definition of
platform architecture and platform services (e.g. Common Object Services used by component objects),
generation of test sets and trial execution. The methodology is focused on developing service management
systems and identifies candidate re-usable components offered by various standardisation bodies e.g.
TINAC (S.A. components), OMG (Common Object Services).

The design cycle also identifies key places in the development process from which specific viewpoint
models can be generated and prescribes the contents of each (of the 5 ODP) viewpoint model
specifications and illustrates how these can be generated. The information needed to generate the
specifications are a subset of the information needed to design and implement the actual systems.

The design cycle ensures the consistency between each stage of the system model development and
therefore provides a means of tracing the interrelationships betwe@Dteiewpoints. The benefit of
generating theDDP viewpoint specifiations is that a clear separation of the different aspects of the
system can be captured. Also it provides a structured means of comparing different subsystems and
services. This design cycle is iterative, allowing progressive deepening of the system models (General &
Service Specific) by iterating several times through the design cycle.
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Figure 1. PROSPECT Design Cycle

3.1 System Modelling Techniques and Notations

Modelling concepts of th®rganisational Requirements Definition for Information Technol@RDIT],
PREPARE [PREP-96] and PRISM [PRISM-96] projects have been combined to develop a suitable method
for the system design.

The System Model is developed using several modelling notations and interface definition languages. The
principle modelling techniques used in the modelling methodology are Object Modelling Technique
(OMT) [Rumb-91], ORDIT, and Interface Definition Language/notation (IDL). The system model has
also been influenced by the TINA-C Service Architecture [TINAC-94]. This paper illustrates how the
design cycle can be followed to produce the system model and describes how each of the viewpoints can be
specified. Each viewpoint specification uses the most appropriate notation for that viewpoint's
characteristics.

4. Guidelines for specification of ODP based System Models

The complete paper will provide definitions of the components of the various system viewpoint

specifications. It will prescribe the elements from the design cycle which must be specified in the
Enterprise, Information, Computational, Engineering and Technology viewpoints and the notations used
for those specifications. These notations are summarized below.

Enterprise Model ORDIT Method to describe (in text form)
- Stakeholders,

- Relationships,

- Roles,

- Obligations, Activities & Resources
OMT Obiject Notation diagramatically these
stakeholders & named relationships
Information Model Use OMT Object Model diagrams e.qg. class,




aggregation, associations, generalisation, etc...).

Computational Model

Identify Computational Object

Identify Jacobson USE CASES (text based
descriptions of user interactions) describe
what actions need to be carried out by the
Object Classes to satisfy these USES

(Use Event traces) to describe and detail the
interactions between OBJECT CLASSES

Engineering Architecture

Block diagram for describing platform Architectur

ES

Technology Model

Block diagram for describing reference configura
(protocol reference point identification between
service specific management platforms) &

ion

technologies used in implementation

5. Iterating the Inter Domain System Development Methodology

This section will illustrate the design decisions and experiences encountered when applying the design
cycle. The example for the illustration is the design of multi domain management services for a tele-
educational service (which is itself composed of several teleservices e.g. Hypermedia information service,
video conferencing service) which makes use of connectivity services (VPN service and ATM service).
The example is based on the work of the PROSPECT ACTS project ACT 052. The systems developed
using this methodology are currently being trialled within the PROSPECT project.

Business Model

The methodology for deriving the PROSPECT business model is based on that of the ESPRIT project
ORDIT (Organisational Requirements Definition for Information Technology). ORDIT developed an
model with roles, responsibilities and obligations that can be used for establishing relationships between
the various parties involved in a socio-technical system. The first is the definition of organisational

requirements. It can be used at a number of different levels of abstraction and is iterative, allowing for

revision and growth

stakeholder organisations for the case study.
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Figure 2 Contractual Relationships between PROSPECT Stakeholder Organisations

The full description of the modelling of the Business model will be provided in the complete paper. The
complete paper will also provide an analysis of the issues encountered in developing the object models for
inter and intra domain management systems and give guidelines as to the development of reusable
components which support these objects. For accounting management and subscription services, the case
study will illustrate the choices of re-usable components taken from appropriate industry initiatives and
standards bodies e.g. service architecture components and discuss how these were customised to provide
solutions for the specific solutions required for the case study management systems. The case study will
describe the criteria for choosing a platform architecture implementation and illustrate the platform
services which needed to be supported to realise the management system implementations. The case study
will also illustrate the testing and trailing procedures needed before final evaluation of the completed
systems. The platform issues encountered in vertical integration of the various layers of services as well
as the horizontal integration issues involved with integration of the management services on a managers
desktop will also be discussed.

6 Conclusions and Further Work

The methodology has concentrated on the design and development process for service management
systems. The methodology also provided a means of genefbigbased viewpoint speciditons at

various stages of the design process. The methodology is being used to develop subscription and

accounting service management systems which span multiple administrative and technology domains.

The methodology has be very useful in refining the PROSPECT system designs and carrying this design

through to implementing, testing and the trialling stages.
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