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Abstract
While many efforts have been made by the industry to define the management architecture, the great challenge to the telecommunication software development industry is still the technology management strategy to cope with existing and emerging network and management technologies. If the process to manage these new technologies is not well defined, these technologies can be disruptive to our application solutions development. This paper discusses some of the principles and experiences of integrated management.
1. Introduction

One of the challenges facing today’s software practitioners is technology integration. The consequences of multiple technology environments have created the challenge to build integrated solutions to business problems. While many of us may accept the notion of the right technology for right problem domains, it is still too hard to practice it in the real world.

Technologies are important but they are only the means to achieve the business objectives. This paradigm shift helps to achieve the following goals:
· Management solution development becomes more customer solution focused.

· Development efforts are more result oriented, rather than technology indulgence and experiments.

· Solution development processes are more concerned with end-to-end needs.

· Integrating different technologies is of a bigger concern rather than constantly picking the best technology.

2. Integration Purposes
Integration is one way of deploying multiple technologies to solve complex business problems. Integration itself is not a goal; rather it is a vehicle to achieve business goals. In the area of telecommunication network and service management, technology integration is required to achieve interoperability between different management domains. Integration also helps to strengthen the existing solutions by introducing new technologies which offer better features in certain functional areas. It is also useful to provide a domain independent application development and deployment environment. To make the management applications independent from the underlying technologies, an integration layer is required which encapsulates all the underlying technologies and provides a domain independent environment for the applications.

The service management and network management have different business focuses but they are closely related. Telecommunication services are supported by networks and elements. Service management layer needs to communicate with network management layer in order to perform its management activities. In TMN network and service management, the most important purpose of the integration is to achieve three management scenarios:
· NM-NM interoperability – It integrates different network equipment and subnetworks  of different technologies
· SM-NM integration – It supports smooth information and process flow from services to networks
· SP-SP interworking – It supports integrated services and management application development within a service provider or among several service providers

3. Integration Approaches
The integration between the network protocol technology, the common distributed application technology and the user access technology is becoming the focal point in the management technology integration. 
· Gateway integration approach – A Gateway is a piece of software which sits in the intersection between two different environments with different object models. The gateway behaves like a mediation device to translate object definitions and functions from one environment to another. The gateway approach is more suitable for the interoperability between network management systems
· Abstract object definition approach – It is based on the principle that each level of objects is an abstraction of the objects at the level below. The following are the two specific design goals:

· The ability to manage a large network at a higher abstraction level with more abstract concepts

· The ability to retrieve details when required.

This approach is more suitable for the service and network management layers integration.
· Application interworking approach – The application inter working addresses the horizontal integration of different operation systems with different technologies and different object models. The application inter working approach is more suitable to support the inter working between different service providers at service management layer.

4. Integrated Management Architecture
Integrated management architecture is used for building distributed network and service management solutions. This architecture can be used as an evolving platform to define, deploy and manage customer and business solutions.

It focuses on how to support telco business solutions and to deliver the services to the customers. It also focuses on the integrated business processes and information flow-through. This architecture addresses the business requirements and objectives for the integrated management. It supports the definitions of management functions and business processes and the interactions between them. 

4.1 Integrated architecture

The integrated management architecture contains the following three environments:

· Customer access management environment

· Service management environment

· Network management environment

The layers in the architecture reflect different views in the different levels of object abstraction. The managed environment represents a continuous step of abstraction upwards. The service access layer and customer care layer reflect the customer view of the service provider environment. The rest of the architecture reflects the service provider’s view.
4.2 Service management environment

At the core of the integrated architecture is the service management environment. This environment is composed of three key parts: the service management processes, the process interactions, and integrations. The service management environment defines a number of service management processes and these processes support essential service management activities.

The interactions between these processes are essential to archive integrated service management within a single service provider’s service management environment. More importantly, the service management environment also defines a number of interface components supporting integrations with system components outside the service management environment. These interface components include:

· Service access interface

· Service management and network management integration layer

· SP-to-SP inter working component

4.3 Network management environment

Network management environment supports integrated network management functions. This environment contains two major components:
· Generic network model – Generic network model presents a generic network view to the service layer. It contains a number of functional sub models such as topology model and connection model. This model offers the higher level network management functions to support the integration with service management.
· Set of integration points – The integration points in the network management environment are interfaces between the generic network model and the underlying specific network management systems. Each integration point supports a set of generic interfaces defined in the generic network model and maps these interfaces into the underlying network technology it supports.
· maintains the rules of abstraction and specialization between specific network management system and the generic network management system

· translates a generic network model management request into a set of specific management requests

5. Conclusions

The paper gives a clear picture of the integration concepts and puts forth the integration management architecture to help the readers understand the concept of integration better. Building integrated management solutions to support the business process reengineering is a long term evolving task which presents with many challenges and difficulties. This paper analyses different integration requirements and integration approach and presents a management architecture which supports different integrations. The paper has also discussed a number of new challenges to the integration of the multiple technologies and operation systems to create integrated solutions.

