ii   SMART TMN( Technology Integration Map


SMART TMN( 

Technology Integration Map

[image: image7.wmf]Catalyst

Projects

Implementation

Demos

SMART TMN

Telecom

Operations

Map

Process Flow

Architecture

Central

Information

Facility

Object Models, Data

Dictionary

Technology

Integration Map

Plug and Play

Integration


GB 909

[image: image8.emf]
Issue 1.1
October 1998
Notice

The TeleManagement Forum (“TM Forum”) has made every effort to ensure that the contents of this document are accurate.  However, due to the inherent complexity in the design and implementation of protocols, no liability is accepted for any errors or omissions or for consequences of any use made of this document.  Under no circumstances will the TM Forum be liable for direct or indirect damages or any costs or losses resulting from the use of this specification.  The risk of designing and implementing products in accordance with this specification is borne solely by the user of this specification.  This document may involve a claim of patent rights by one or more TM Forum members, pursuant to the agreement on Intellectual Property Rights between TM Forum and its members, and by non-members of TM Forum.

1201 Mt. Kemble Avenue
Morristown, NJ  07960 USA
Tel No.  +1 973 425 1900
Fax No. +1 973 425-1515 

Document Life Span

The technologies contained in this document will undergo constant industry change. In addition new technologies will continue to appear which will become more fit-for-purpose for a variety of system solutions.  Also the adoption of technologies into the telecom industry will continue to be driven by increased maturity and acceptance of the respective technology and by a continually emerging range of market and system opportunities.

For all the above reasons, the recommendations made in this document must be the subject of constant reappraisal to ensure that the statements made continue to remain relevant and appropriate to the rapidly changing circumstances.  Hence each release of this document will have a defined life span, after which a new release of the document will be made.  New releases will contain three major components:

Statements for the continuation of earlier recommendations

Change control statements which reposition previous recommendations in the light of defined changes in circumstance

Technology additions, and the associated impact of these additions on the recommendations made to date

The review date for Version 1.1 of this document is set for January 1999, at which time it will either be extended without change or superseded by Version 2.0.
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Preface

Introduction to SMART TMN™

The telecom industry has embraced the TMN model as a way to think logically about how the business of a service provider is managed.  The TMN model consists of four layers, usually arranged in a triangle or pyramid, with business management at the apex, service management the second layer, network management the third layer, and element management at the bottom.  The idea is that management decisions at each layer are different but interrelated. For example, detailed information is needed to keep a switch operating (at the element management layer), but only a subset of that information is needed to keep the network operating (e.g. is the switch operating at full capacity). 

The TMN model is simple common sense, although its implementation is complex.  The sheer number of standards now available that address the various interfaces between management systems sometimes makes it difficult to see and appreciate the big picture. These standards, which come from the ITU-T, are mainly concentrated in the element management and network management layers, and have, to a large degree, been developed from the bottom up, making it difficult to apply the standards as part of a business case.

TM Forum has taken a top-down view of TMN, using the model as a way to address the very real and far-reaching business problems faced by telecom operators and service providers.  TM Forum has adopted the term SMART TMN™ to capture the potential value of TMN to the telecom industry.  SMART TMN advocates a pragmatic approach to standards, with an emphasis on end-to-end operational automation rather than single-point solutions, and the application of practical technologies that are affordable, available, and fit for purpose.

TM Forum’s value to industry is in helping communications service providers and their suppliers make wise and workable decisions regarding the implementation of systems used to manage their business.  The scope of interest of TM Forum’s members includes virtually everything needed in order to run the core business, or, put another way, everything needed to support service fulfillment, service assurance and service billing.

To develop such systems requires guidance in three areas:

· The shape of end-to-end processes (and sub-processes) such that each major operational function (e.g. service fulfillment) can be automated on an end-to-end basis.

· The information to be exchanged between sub-processes in order to achieve end-to-end flow-through.

· The technologies to be used when implementing specific operational support systems (e.g. an ordering system, a billing system, a service activation system) so that software applications from multiple providers can be combined in a ‘plug and play’ manner to work seamlessly as parts of a single end-to-end system.

TM Forum has provided some guidance in each of these areas, and is now focusing on this guidance as a key deliverable to industry.  Specifically, TM Forum published a Service Management Business Process Model in 1995 that identified key processes.  This has helped many service providers to move toward a common way of naming key processes, in order to bring multiple departments together within the company as well as to communicate with partners and peers external to the company.  This work was extended during 1997 to look at network management business processes, and it is TM Forum’s goal during 1998 to produce a combined Telecom Operations Map that shows end-to-end processes and points of interconnection.

In addition, TM Forum has moved forward boldly in the area of information modeling. With years of experience modeling information agreements in protocol-specific terms (using the GDMO notation), TM Forum made a decision during 1996 to capture its agreements in protocol-neutral terms, using readily accepted graphical modeling techniques.  TM Forum purchased licenses to a modeling tool, and encourages (and trains) its members on its use and corresponding modeling methods.  During 1998, the tools and methods will be made easier to use, as TM Forum constructs a web-based Central Information Facility.  

In the area of technology, TM Forum hosted the SPIRIT initiative beginning in 1993 to examine the needs of telecom service providers for ‘off-the-shelf’ (OTS) technology. This emphasis on general-purpose IT began to be more broadly understood and accepted when TM Forum launched an industry debate, in 1996, on the use of OTS technology to implement the TMN model. The debate grew into a direction statement, drafted during 1997, which follows in this document.  This Technology Direction Statement is one part of a larger Technology Integration Map that TM Forum intends to produce during 1998.

Each of these directional components is part of a holistic approach by TM Forum to help service providers and their suppliers to implement TMN in a way that brings direct value to the business.  Called SMART TMN, the TM Forum approach also includes an additional element, called catalyst projects, designed to spur the market for third-party software.  It is as part of catalyst projects that the various suppositions about process flow-through and technology choice will be tried in real systems.

The four central elements of SMART TMN – three designed to provide industry direction and a fourth designed to accelerate the development of real products to meet industry needs – are shown in Figure 1.
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Figure 1: SMART TMN components

Technology Integration Map

Telecom service providers are investing heavily in the development or re-engineering of their processes and systems as their industry undergoes rapid change.  Faced with myriad technology selections upon which to build their business solutions, they have expressed a desire to establish a common direction that makes clear which technologies are best suited to different types of business need. There are three key reasons for this:

· The levels of investment are so large that service providers wish to lessen the risk of making choices that are either unsupported by industry or inadequate to the task;

· New technologies are being introduced at a pace that many service providers cannot cope with, and there is a desire both to take advantage of others’ experiences and to ‘future-proof’ their decisions through group agreement;

· Increasingly, service providers are becoming just one part of an extended service delivery chain, with the consequent need to link systems across corporate boundaries.  Mergers and acquisitions, alliances and partnerships all make clear the savings that can accrue by moving the industry toward some common technology ground rules.

This document is the first cut of the SMART TMN Technology Integration Map. Today, only one part of the Technology Integration Map is available. Over time, there will be three main parts to the Technology Integration Map:

Part I
An Applications Components Direction Statement that will specify design criteria for the production of re-usable application components, which may be applied to multiple telecom business scenarios.

Part II
A Technology Direction Statement that identifies basic implementation technologies upon which to build operational support systems. 

Part III
A Procurement Guide which will identify appropriate components from the Technology and Applications Direction Statements which may be obtained off-the-shelf for a particular telecom business purpose.

Technology Integration Map Framework

To show the relationship between the various elements of the Technology Integration Map, a framework has been designed which consists of a number of  ‘layers’ – as shown in Figure 2.
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Figure 2 – Technology Integration Map Framework

This Framework provides the means to describe which technologies and associated application components should be selected to meet particular telecom business needs. Each need will be represented as a Business Scenario – which will effectively form a ‘slice’ down through the layers of the Technology Integration Map (as indicated in the figure).

Telecom business process interactions and associated information models are represented in the top layer of the framework. More detail of this will be contained in a companion TM Forum document called the ‘Telecom Operations Map’. It is envisaged that these business process interactions could cover the full range of the TMN model (i.e. from Business to Element layer  - as indicated at the top of the framework figure).

Below the Telecom Operations Map is a layer identified as  ‘Applications Direction.’  This is where business process interactions are modeled in terms of application components.  An important aspect of this layer will be the specification of design criteria that will allow re-usable application components to be developed. These components then to be deployed across multiple telecom business scenarios. The collection of design criteria will be influenced by a number of factors as shown on the right-hand side of the figure. For example, are atomic interactions (i.e. supporting ACID properties) required? What form of client / server model is to be used (i.e. peer-to-peer/master-slave)? Is a particular tiered architecture is to be employed (i.e. 2 or 3 tier approach)? Are the components that interact to be modeled as objects?  This list of factors is not exhaustive, but rather indicative of the type of design decision that needs to be made to determine the appropriate applications direction needed to support the business process interactions in the layer above.

On the next layer below are the set of technology selections which need to be made to support the Applications Direction above.  Collectively this set of technologies forms the Technology Direction Statement. Again, some of the associated technology selections are indicated on the right-hand side of the figure.

Finally, at the lowest level, are the appropriate items which will be contained within a Procurement Guide This will identify off-the-shelf items from the two layers above (Application Components and Technology selections) which may be procured to meet a particular telecom business need. An early form of this information appears in catalogue style within documentation known as SPIRIT (Service Providers’ Integrated Requirements for Information Technology) produced jointly by the TM Forum and The Open group, and available through the TM Forum’s Web Site.

The figure also shows that there will be some ‘orthogonal’ system concerns, i.e. overall system constraints such as:

· Security policy and mechanisms,

· System Management services,

which must be applied to whichever technology selections are made, and must also be supported in the design of the application components.

Hence, the framework provides the means to reason through from the top layer business need; what would be the correct application models and component designs to employ; the technology selection(s) to support the application model(s) and, finally, the procurement advice as to what may be obtained from off-the-shelf components.

Lastly, the left-hand side of the figure indicates that individual company business drivers will always determine the final choices a company will make in terms of applications and technology selections. However, these should be considered at each of the layers as shown.  Examples will include the investment a company already has in applications and technologies with associated staff skills etc. For reasons such as these, use of the Technology Integration Map will always need to be complemented with the business drivers of the particularly company in question.

Relationship to other Consortia Activities

For completeness, the figure also indicates that the Technology Integration Map should not be developed in isolation from related industry developments.  Rather, close co-operation with other industry consortia frameworks will be required.  Of particular concern should be relationships with:

· The Open Group Architecture Framework (TOGAF) – and their associated ‘IT Dial Tone’ strategy

· The Object Management Group (OMG) CORBA Framework

· The International Telecommunications Union (ITU) TMN Framework (e.g. updates to M3010)

· The IETF and W3C Internet service developers

A gap analysis needs to be carried out to understand how the TM Forum’s Technology Integration Map (which provides a ‘top-down’ description of specific telecom business needs) can be appropriately mapped onto the more ‘bottom-up’ general-purpose technology frameworks being developed in these other industry consortia.  

Note:  The following section of this document focuses on Part II of the Technology Integration Map, the Technology Direction Statement.  Part I Applications Components Direction Statement, and Part III Procurement Guide will be published upon their completion.

TECHNOLOGY DIRECTION STATEMENT

PART II of SMART TMN( Technology Integration Map
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1.0
Summary of Preliminary
Conclusions

TM Forum has concluded that to adequately support the many and varied operational support systems of a telecom service provider or network operator, a combination of information technologies is needed.  Support systems have therefore been divided into distinct roles based on their key characteristics, and technologies have been applied to each role, as shown in Table 1. 

These conclusions are preliminary in that they have not been tested in real system implementations as yet.  Over the course of the next year and beyond, these conclusions will benefit from direct experience gained through TM Forum Catalyst Projects and through the normal activities of member companies in their systems development efforts.

These conclusions also represent only a high-level view of technology selection.  Many other factors, at a more detailed level, are equally important, and these factors will be identified in additional parts of the Technology Integration Map.

Item
System Role
Technology

1
Customer/Operational Staff access
Web browser / JAVA

2
Business process interaction / backbone distribution
CORBA (+ Workflow?)

3
Business process control of network resources
CMIP/GDMO
SNMP/MIBs

4
Business process access to operational data (not discussed)
SQL, SQL-Net, ODBC, Data Distribution?

Table 1: Summary of preliminary conclusions

This Technology Direction Statement identifies the selection of a number of IT technologies in addition to those that are more telecom-specific in relation to the system roles they support.  Each of these system roles together with their associated technology selections is described in further detail.

System Role #1

Provide general purpose / integrated access for Service Provider (SP) Operational Staff and Customers to the SP’s business processes and information.  In essence, this supports the human-to-machine interface.

Technology Selection #1

Service providers are increasingly using Web Browser and / or Java for this purpose.  For some service providers, security concerns and the inability to partition data effectively are roadblocks to implementing this technology with customers, although other providers have moved ahead with great success.  Most are beginning to use Web-based technology to provide operational personnel access to the data they need to respond to customer requests.  Among the benefits are the widespread availability of programming talent, the ease with which programs can be built, and the ability for the user to direct the flow of the interaction.

System Role #2

Support of application component co-operation within an SP environment, and provide close coupling of application components across SP environments.

Technology Selection #2

This is the natural place for using CORBA distribution services.  There is also the possibility of using workflow technology to give defined sequence of application component interactions (built upon the CORBA distribution services).  As CORBA implementations become more common, we will know better whether scalability needs can be met, and how to take best advantage of the distribution services it offers.

System Role #3

Provide business process control of network resources (e.g., to configure, identify and repair faults on network resources, etc.)

Technology Selection #3

This is where manager-agent technologies, CMIP/GDMO and SNMP/SMI, make sense.  This system role is characterized by the need to understand status at any given time, to respond to events, to deal with high event rates, and to provide a high degree of reliability of the connection.

System Role #4

Assist in bringing together elements of corporate data and provide ready access to information contained in multiple databases.

Technology Selection #4

Use of SQL as a database access protocol, or SQL-Net for networked databases. Possible migration to distributed database technology when considered sufficiently mature.

1.1 
How conclusions were reached

These conclusions were derived through several stages of development:

· A number of SPs were interviewed to determine their principal business needs and drivers

· The impact of  these business drivers upon the design of future Operational Support Systems (OSSs) was identified

· The technologies being used now, or thought to be deployed within the next two years were listed

· From the above information, simple system plans were produced which captured some of the major business drivers and resultant OSS design considerations

· Workshops were held to agree upon appropriate listed technologies to support the role identified in the system plans

From the above process considerable consensus of opinion was obtained in favor of the technology selections presented above – which are therefore identified as the first TM Forum Technology Direction Statement.

The remainder of this document describes more fully the process and findings which lay behind this statement. 

2.0
Scope and use of this document

This Technology Direction Statement may be used to influence the development of future telecom OSSs.  Reasons why this influence is important include:

· Helps to produce agreement between SPs and systems vendors on the choices of technologies which may be deployed within future OSS solutions

· Through these agreements, helps to reduce risks in technology investment

· Technologies can be further refined and developed to ensure that they are made to fit more completely the system roles for which they have been identified

Statements of this type will be of value to a number of parties, including:

· SPs wishing to invest in business solutions

· Systems vendors wishing to produces products which are suitable for a telecom market place

· Systems integrators who need to bring together components from a number of supplier sources to meet the needs of a variety of SP customers.

2.1
 Business Drivers

There are a number of major business drivers which are common to the Service Providers (SPs) interviewed.  All are being subjected to increased competition in their home markets, and for those with global ambitions, at the international level.  Hence, issues such as;

· cost reduction in service provision,

· faster time to market for service introduction,

· broadening of service offerings,

· improved quality of service,

· improved process flow-through,

· greater process automation,

· greater customer access and control, and

· more flexible provision of services,

are all major factors driving the re-engineering and/or development of processes and systems.

In addition, there is increased emphasis in the need to cooperate with other SPs  -  particularly in the overall provision of global services. In some regions, regulatory reform is an additional major factor perceived to have great impact on business and systems operations in the future.

2.2
Drivers of Operational Support Systems Design

What is the impact of the above business drivers on OSS design? There is major agreement among those interviewed, who identified the following trends:

· The need for closer coupling between OSSs which traditionally have dealt with stand-alone management functions (e.g. configuration and alarm monitoring at the network level, ordering and billing at the service level).

· The need to make management data more accessible to operational staff.  This requires the integration of data from a variety of diverse sources, which are currently associated with specific management functions and systems.

· The ability to provide customers with ready access to higher-level, or abstracted “views” of operational data which are relevant to their particular business arrangements with the SP.  Coupled with this is the need for the SP to provide adequate security arrangements to ensure a customer can only view information that is relevant – possibly requiring the need to partition data.

· The ability to co-operate with other SPs as business demands.  This is a view expressed by those SPs who see a large part of their future business coming from joint ventures and acquisitions - particularly to provide global services.  Here a major issue is the need to be able to readily provide the correct level of coupling between the SPs according to the individual business need  -  e.g. a closer coupling for a future alliance partner,  perhaps a looser coupling for more informal business arrangements.  In essence, this comes down to the need to provide correct process cooperation and associated information flows across the appropriate SP’s boundaries.

All of the above changes in OSS working practice are considered to have a potentially very high cost penalty.  Hence, the SPs are extremely dependent on the application of new OSS design techniques and technologies to allow them to carry out the necessary OSS design changes in a cost-effective fashion.

3.0
OSS Design Goals

The SPs interviewed had a number of design goals that they felt could help meet some of the business needs identified above.  As should be obvious from the text below, each design goal supports a subset of business objectives – there is no one design objective that meets all of the needs of service providers, nor will a single technology be sufficient.  

3.1
Application of distributed systems

The application of distributed processing technology is seen as a potential major enabler in the move towards improved coupling between OSS functionality.  The scenario often painted is the move away from “stove pipe” (stand-alone) OSSs towards much more of a “common infrastructure” in which Service and Network Management business processes can readily interact and exchange data.  However, a number of SPs have had some bad experiences in adopting this approach.  Issues raised include those of vastly increased system solution complexity, lack of tools to model and de-bug the distributed environment, the range of skills needed by the development staff, immaturity in the distribution technologies and lack of adequate overall distributed systems management capabilities.

Consequently, most ‘wise’ SPs seem to be going for relatively small-scale deployments of distributed systems at the present time.  Also the degree of distribution is being kept within the known capabilities and tools associated with the technologies.

3.2
Focusing of Corporate data

Whereas the trend toward distributed computing is towards the coupling together of increasingly distributed business processes, from a data perspective the need has been identified to increasingly bring together disparate data elements into a more centralized form.  The often quoted example is to ideally have one representation of customer details (e.g. services they use, payment details, SLA information etc.), rather than see this information fragmented across a number of OSS environments.  Such an approach has many advantages to the SP, including increased visibility of the details of the customer base  -  which makes such things as focused marketing of new products and services an easier task.

From discussions with SPs, this data integration function would appear to be the future role seen for mainframe processors  -  as data repositories.  The technology implications in supporting this approach will be discussed later, but a major application concern in bringing together differing data sources is identified as being the need to ‘cleanse’ data, i.e. remove inaccuracies and inconsistencies in the data elements.  For example, there are multiple ways to represent the same customer detail items, or product numbering – requiring the move to common data standards.  Tools are considered essential to assist in this process.

3.3
Component Re-Use 

Coupled with the two items above, the ability to re-use OSS elements across different business scenarios is seen as being a major requirement to meet many of the business drivers identified earlier (e.g. greater flexibility, closer coupling, reduced cost of system developments, etc.).

When discussing re-use, SPs tend to consider this on two levels; functional re-use and code re-use.  The former is considered to be of most value to the SP as it is related to re-use of business functions.  The ‘lower level’ code re-use is also important (i.e. they want to avoid multiple user interface code) but of less importance than business function re-use.

Significant issues identified by the SPs concerning component re-use include:

· The correct choice of size or “granularity” of these components; 

· The tools/management overhead of storing and accessing these components in order that they may be included in many OSS developments; 

· Issues of multiple access to the same shared component in real time (implies the need for multi-threaded support) and 

· Other issues concerning whether they should look to make or buy these items, which leads to many further issues concerned with systems integration and validation testing, etc. 

As mentioned earlier, an Application Components Direction Statement will be developed  (to complement this Technology Direction Statement).  This document will further elaborate upon the design criteria that must be applied to the production of re-usable application components.  These components may then be deployed across multiple telecom business management scenarios.

3.4
Object Oriented Design  

Closely associated with the item above is the issue of use of Object Oriented design.  Some SPs see this as a natural consequence of the component re-use issue above, others see re-use being possible without the application of Object Oriented technology.  Most SPs now have some form of Object Oriented design approach (including use of interface definitions to link system components together);  fewer have made the complete move to the application of Object Oriented technologies in their system deployments  -  e.g. Object Request Brokers (ORBs) and Object Oriented Database Management Systems (OODBMS).  Where these have been applied they are often confined to small-scale ‘niche’ developments at the present time. The issues mentioned earlier in terms of technology immaturity, lack of development tools, etc. - are often quoted as the reasons for this lack of wide-scale deployment.

3.5
Legacy Systems 

All SPs interviewed identified the issues of inter-working with legacy/heritage systems as being a major concern.  A particular theme identified by those attempting to bring existing systems into a common distributed processing environment, is how to cope with legacy systems integration.  There often seems to be no clear ‘architected’ plan to this, with each system being integrated according to individual business need and system solutions being based on “doing whatever is needed” to achieve the required degree of integration.

Closely related to this Legacy issue is the move to greater process automation (which is another business driving force).  Often, these two items seem to get combined in the need to replace manual interfaces on systems with electronic interfaces.  This approach not only gives more automation (i.e. requiring less cross keying of information by operational staff), but also provides the means to allow systems to cooperate more directly (often techniques such as ‘screen-scraping’ are employed to provide the solution).

For the more ‘object minded’, the process of “wrapping” is applied, i.e. the technique of putting an object container around the system, supporting defined interfaces within the object, then mapping these interfaces onto existing system operations.  In discussions with SPs it has been observed that these and many other techniques have been employed to try to cope with this major problem of legacy system integration.

3.6
General-purpose (cost effective) Systems Access  

Another major concern of the SPs is the need to provide their operational staff with low-cost, general-purpose access to management systems information.  Two cost factors are cited with regard to operational staff – the cost of purchasing the devices, and the much larger cost of maintaining and updating software used by each operations person.  With regard to customer access, which is becoming more important as CNM – Customer Network/Service Management – services are offered, customers cannot be expected to invest in additional technology.  It will need to be possible for customers to use existing systems and technology to access service provider information and to direct the management of their services.  With the advent of Web Browser and JAVA technologies these needs may soon be met (see items later).

4.0
Technology Alternatives

Having identified above (from interviews) the major business drivers and resultant OSS design goals, this section will review associated technology choices.

4.1
Distributed Systems 

There are a number of technologies that may be applied to the application of distributed systems.  These include:

· CORBA (and other non-standard ORBs)

· DCE  (The Open Group’s Distributed Computing Environment)

· DCOM  (a proprietary distributed object technology from Microsoft)

· Distributed Transaction Processing  - DTP  (which includes many products and a number of related standards, e.g., X/Open TP model, TxRPC, ATMI, CICS etc.)

In discussions with the SPs, there was no clear rationale as to why one particular distribution technology should be used in favor of the other.  Indeed many SPs are deploying all these technologies for what may be argued to be very similar business needs.  At the present time it often seems to come down to an issue of  “religion” as to SP preferences for these technologies.  And, indeed, it would appear that, in many cases, for the purposes for which they are being used, they could be interchanged.  However, an attempt at a simple rationale, based upon SP comments, is presented below.

4.1.1
CORBA  - The standard Object Request Broker Technology

Those SPs that take an object-oriented approach to distributed systems development favor CORBA.  CORBA defines a range of standardized Object Services which allow distributed objects to inter-operate.  Also, Object Facilities provide items such as common information structures and system management services.  There are also “Domain” specific developments under way (e.g. for areas specific to the telecom industry, such as support for information streams).

4.1.2
Proprietary ORBs 

Keeping pace with CORBA developments is difficult and costly for the vendors.  Hence, some ORBs do not follow the CORBA standards.

Proprietary ORBs are favored by SPs who have a specific development need which is not yet met by the CORBA standards, or who, for some other business reason, prefer to work with a vendor who does not happen to conform to CORBA.

4.1.3
DCE

This technology is favored by SPs who use and are familiar with the Remote Procedure Call (RPC) approach.

Advantages include built-in security and systems management capabilities.  Also the range of vendor platforms to which DCE has been ported (approximately 40 platforms).

4.1.4
DCOM  

DCOM was originally only available for the Windows NT 4.0 environment, but it is now ported to the Unix and MVS environments in addition to a Windows 95 version (and, perhaps, other ports).

This is seen by many of the SPs to be the main contender to CORBA in the longer-term, particularly as it builds upon the DCE/RPC service.  It extends distributed systems out from the Microsoft desktop environment.  Although DCOM is very new, COM (the Component Object Model) has formed the basis of interoperability between Microsoft applications for quite a while and, hence, is a powerful de facto standard.  A further issue is the linkage of the DCOM to the Microsoft Web Browser environment - which will provide a very powerful future design paradigm.

4.1.5
DTP  

Distributed Transaction Processing (DTP) is not seen as having the same impact that mainframe based (centralized) TP has at the present time for many SPs (e.g. for large Order Handling systems).  It is seen by some SPs as a major technology for the future.  It is particularly applicable to applications where a number of resources (e.g. databases) must be updated in one unit of work (i.e. they all change to hold new values - or none change).  This is becoming increasingly important to SPs who wish to build services (at the Service Management level) where elements of the service reside on a number of different databases  -  which must therefore all be updated in step.  This may also extend across SPs in the longer-term.  It is also conceivable that this service could be deployed at the Network Level to align links in a VPN service etc. (SPs have identified this as a possibility).

4.2
Focusing corporate data  

This is not a design consideration identified by all the SPs, but those that do identify it feel that it is extremely important.  Particular technologies identified include application of Data Warehouse capabilities, which is largely associated with deployment within a mainframe environment.  Some SPs have also attempted Data Federation techniques and, in the longer term, some see the application of Distributed Database technologies.  In this respect the bringing together of data can be viewed as either a ‘physical’ approach (i.e., putting data within a single mainframe) or a ‘logical’ approach. A logical approach is one where data may appear to come from a single source as far as the application is concerned, but may actually be drawn together from a number of distributed sources.

4.3
Component Re-Use  

There are no technology considerations particularly relevant to component re-use, as this is more of an application design issue. (As mentioned earlier, this will be addressed in the Application Components Direction Statement document.) However, the application of distributed processing technology does make these components more generally available in a run-time system.  There is also the issue of tool support to help develop re-usable components, although one SP identified two existing tools they found to be quite helpful in this area.

4.4
Object Oriented   

This has already been discussed above.  The technology implications for OO developments include the use of ORBs (e.g. CORBA) to allow interoperability between distributed objects, and OODBMS to provide persistent storage of objects in an efficient fashion.

4.5
Legacy systems  

As mentioned above, techniques such as ‘screen-scraping’ and other adapter techniques can help with legacy system interworking. 

4.6
Process Automation 

This may be further assisted by the application of Workflow Engines. These allow for components of the business process to be ‘visited’ in a well-defined sequence according to a script supplied to the engine.  Hence changes in the sequence of operations may be easily modified by simply making changes to this script, making the flow of work much more data driven. The Workflow Management Consortia (WfMC) have developed an architectural framework to improve interoperability, and linkage to distribution technologies of Workflow engines.

4.7
General purpose access  

There are many technologies which are appearing from the Internet/WWW area which can provide cost effective general-purpose user access.  There seems to be considerable interest from the SPs in the use of all these technologies, which are summarized briefly below:

4.7.1
Intranets  

These provide a valuable means to make information available to a wide community of users within an administrative domain that is within control of the SP.  Through the use of firewalls and other security mechanisms, controlled access may be given to different groups of operational staff (e.g. network control staff, marketing staff).  Additionally, these techniques may be used to extend information provision out to the customer base  - in order that they may view the current status of their bills, follow progress on delivery of a service etc.  The Intranet is also a good medium for bringing together different types of management information to provide a more ‘global’ view of the SP’s operational environment.  For all these reasons, there seems to be considerable interest on the part of the SPs in the introduction of this technology, and a few live deployments have been outlined during interview.

4.7.2
Web Browsers 

Coupled with the above, the application of general purpose web browsing technology is a means of providing easy and common access to both Internet and Intranet information.  Again, this seems to be of considerable interest for a number of reasons;

· It is cost effective when high numbers of staff or customers require access.

· It provides a common form of user interface across application types.

· There is an increasingly good chance that customers will have this access technology already installed in their own systems.

4.8
Mobile Code/JAVA 

The use of mobile code provides another dimension in the development of distributed systems.  It is now possible to start with a very “thin-client” form of access device, e.g. a “Network Terminal” which has little or no application functionality within it (just needs to support the JAVA Virtual Machine environment if JAVA is the language employed).  It is then possible to download application functionality as needed.  This approach provides many advantages to the SP:

· The cost of the access device can be very low, particularly if minimal application functionality is downloaded.

· Software configuration management is greatly simplified as one source of “applets” can be downloaded as needed.  Hence, any software upgrades can be applied in one place only, making it much easier to ensure all users are working to the same version of the application.

· Extending this capability out to the customer could also make it much easier for customer based applications to interpret information provided by the SP, since both the data and the associated application would be provided by the SP.

For all the above reasons there seems to be a lot of anticipation within the SP community that mobile code languages such as JAVA will have considerable impact upon future cost-effective systems deployments. Some trial solutions are already in place.

4.9
CMIS/CMIP, SNMP etc. 

There is increased debate on the role of previously telecom-specific management technology (CMIS/CMIP, SNMP etc.) in relation to the use of other general purpose technologies – a number of which have been outlined above.  At one time, these management protocols and associated application services were the only technologies available to the telecom industry, especially when the focus of management systems development was clearly on command-and-control functions associated with the monitoring and manipulation of network devices.  

Now, as service providers are addressing higher-level service management needs, such as customer care systems interactions and the exchange of ‘administrative’ rather than call-related data, these specialized technologies are no longer viewed by most as being the whole answer.   Particular views expressed by the SPs include:

· CMIP/SNMP is useful for manager/agent (master/slave) interactions, where control of network resources is required. But alternative technologies (such as distributed processing capabilities found with CORBA, DCE, DCOM and others) make more sense for peer-to-peer interactions, where abstractions of business operations are of concern.  

· CMIP/SNMP is more applicable to Network Manager to Network Element interactions (supporting the master/slave relationship). Service Manager to Service Manager interactions are naturally more of a business-to-business/peer-to-peer interaction and so lend themselves much more to a distributed processing approach.  (Although these interactions could also, of course, be modeled as master/slave relationships).

· CMIP/GDMO is more applicable to small granule object interactions, whereas CORBA et al. is more applicable to large object granules.

· CMIP, and to a certain extent SNMP, are too ‘heavyweight’ for peer-to-peer types of interaction.  They are costly to implement and do not follow the trend of application of general purpose Information Technologies.  Availability of skilled programmers knowledgeable in CMIP/GDMO is very limited, and the learning curve is considerably longer than for CORA or JAVA, for example.

For all the above reasons, the telecom industry is now moving to a more balanced view of technology, and recognition that the range of systems they use will demand a range of technologies. 

5.0 
Matching technology with system needs

TM Forum has traditionally concerned itself with identifying common interfaces that link service providers’ systems with those provided by or belonging to other companies.  The internal environment of the service provider – defining the information flow between processes and systems – has been considered ‘off limits’ as both highly competitive and proprietary.  

However, in the area of technology selection, service providers see little competitive threat and the potential for measurable benefits from working together to reach some basic conclusions.  In the area of technology selection, service providers are simply users eager to learn from other similar users’ experiences.  Thus, this look at technology needs addresses not only the support of interfaces linking service providers with eternal entities, but the support of internal processes and systems.

From the perspective of computing companies, there is benefit in knowing the requirements and expectations of a large industry such as telecommunications, and it is far easier to target product development dollars when a clear direction is evident.  

Three system plans have been generated - which summarize:

· The SPs Internal requirements (as indicated in interview, and presented in the text above).

· The SPs External requirements.

· An example of how both internal and external may be combined.  This example builds upon taking internal needs and extending these to support external services (many other possible scenarios are possible).

In each System Plan (presented in figures 1 to 3) key interfaces are identified for which technology choices need to be made.
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Figure 1: Service provider ‘internal’ needs

This internal view (Figure 1) represents the world that many service providers considered when first designing their Operational Support Systems.   The only ‘users’ were employees, all business processes were self-contained, and although networking equipment was purchased from suppliers, internal employees, either using systems purchased from the supplier or developed in-house, managed it.  This view is still valid for many transactions, but it no longer represents the whole picture.
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Figure 2: Service provider ‘external’ needs

This view (Figure 2) ignores what goes on ‘inside’ and looks only at the interactions that need to be conducted between entities. It takes into account the need to do business with other service providers worldwide (including competitors) and also reflects the growing trend for value-added service providers to rely on others to manage the networks from whom they buy capacity on behalf of their customers.  This wholesale-retail split is becoming pervasive as regulatory barriers fall, as ‘equal access’ mandates are enforced, and as sheer growth continues to invite new entrants into the industry.
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Figure 3: Service Provider Integrated Needs

This is a combined view – a more realistic perspective of the environment that today’s Operational Support Systems must address. Key questions that must be answered include whether the same technologies can be used internally as well as externally, given security and other considerations; and the extent to which companies will loosely or closely couple their systems.

During an TM Forum meeting in Long Beach, CA (April / May ’97) various options were identified for populating these system plans with technology choices (i.e., identifying which technology would be best suited to the various requirements expressed by the SPs).  The major possibilities considered were:

· JAVA / Browser technology everywhere

· Microsoft everywhere

· CMIP everywhere

· A hybrid combining Web technology for user access, CORBA for peer-to-peer, and CMIP for managing network resources

· Other alternatives to those outlined above 

A number of key points were made which bear capturing, as they bore direct relevance to the technology selection discussion.  Some of these were:

· Today, the only ‘proven’ technology in the telecom world is CMIP/GDMO, and platform products exist to support it.  

· For every one programmer knowledgeable in CMIP/GDMO, there are 10 who know CORBA and 100 who know Java.  

· What really matters is not which technology is ‘best’ but which technology will do the job and be most widely supported by applications.

Service providers should make no attempt to ‘rein in’ technology advances by making hard-and-fast choices.  Darwin’s theory of survival of the fittest will prevail, and the only thing service providers can do is ‘future-proof’ their applications – not by specifying technology, but by specifying information exchange agreements in technology-neutral terms, something TM Forum has already begun to do – and will increasingly capture in its Operations Map.

Participants shared their experiences of various technologies, making it clear that none of these options should be considered ‘futuristic’ or ‘for lab use only.’  However, the service providers’ experiences also demonstrated that they had not used any one technology to support all three major areas outlined in the diagrams (user access, peer-to-peer integration and resource management).  Instead, their experiences (and, indeed, the majority view of the group) favored the hybrid approach summarized in Table 2.  

Interface
Type
Technology

1
Customer/Operational Staff access
Web browser / JAVA

2
Business process interaction / backbone distribution
CORBA (+ Workflow?)

3
Business process control of network resources
CMIP/GDMO
SNMP/MIBs

4
Business process access to operational data (not discussed)
SQL, SQL-Net, ODBC, Data Distribution?

Table 2: Technology selections

Two further workshops have since confirmed these findings. These technology selections are therefore identified as the Statement of Technology Direction at the present time.

Further development of this Technology Direction Statement will require the production of a number of specifications (all to be built upon and enhance this Technology Direction Statement information).  Particular needs include those to specify technology Integration Points and appropriate high level abstractions of services.  Present examples of such specifications that are currently being developed in TM Forum are:

· JIDM (Joint Inter Domain Management) which defines integration between CMIP/SNMP and CORBA

· TMN C++ APIs which define higher level (more usable) abstractions of TMN services.

6.0 
Technology Integration Points

The technology selections presented in the previous section of this document will result in a hybrid set of technologies being present in future OSS deployments.  In order that these technologies can interact with one another to provide overall system operation, a number of Technology Integration Points will need to be supported.

The technologies selected in this version of the Technology Direction Statement and the associated Technology Integration Points are summarised in the figure below:
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Figure 4: Technology Integration Points

Essentially, this figure indicates that from the technologies selected, three technology areas will need to be integrated. These are:

· Internet/Web based services

· Object Request Broker  (CORBA) based services

· Telecom based Manager/Agent services  (i.e. CMIP/GDMO and SNMP/SMI)

In order to provide adequate points of integration between these areas of technology, five Integration Points  (IPs) have been identified  - as outlined in the table and in text form below:
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Table of Technology Integration Points


IP1

Provides mapping of objects defined in CORBA/IDL to managed objects defined in GDMO or SMI.

IP2

Provides mapping of appropriate CORBA Services to CMIS and SNMP services.

IP3

Provides a mapping of Web Browser technology access to CORBA objects  (for situations where this may be needed as an addition to/replacement of Browser access to a database).

IP4

Provides a mapping between Java based objects and CORBA objects.

IP5

Provides a high level convenient programming interface for the rapid development of TMN based manager/agent interactions.  It also provides a convenient point of integration if it is necessary to separate out the two sides of the manager/agent interface from the point of view of technology selection.  For example, allowing the manager role to perhaps be supported in a Web-based environment, but giving a good point of integration with a TMN based agent.

6.1
Specifications that support Integration Points

The selected set of technologies in this version of the Technology Direction Statement and their associated Integration Points are now becoming possible to deploy due to the creation of a number of specifications which cover these points of integration.

More importantly, not only are these specifications now available, but they are being increasingly endorsed and worked upon jointly by a number of industry groups.  This also has the effect of producing a greater range of products which support the various Integration Points and thus provide the required levels of inter-operability in a wider range of telecom based systems.  A summary of the specifications available for each of the Integration Points is presented below:

IP1
(CORBA/IDL ( CMIP/GDMO)

JIDM Specification Translation developed by the Joint Inter-Domain Management  (JIDM) team consisting of members from TM Forum and Open Group  (previous X-Open representatives)
[TM Forum 039 and X/Open Preliminary Specification P509]

IP2
(CORBA Services ( CMIP Services)

JIDM Interaction Translation
[Under Review within TM Forum and Open Group]

IP3
(CORBA Objects ( HTTP/HTML based Browser Services)

No defined specification as such, but some individual product implementations  (e.g. via IIOP/HTTP tunnelling)

IP4
(Java Objects ( CORBA Objects)

There are a number of ways in which CORBA / Java interaction may be achieved according to the system design pattern that needs to be supported. For this version of the Technology Direction Statement three design patterns have been identified to support the technologies selected. Each of these appropriate systems approaches and the associated specifications are presented below.

Use of Java as a Programming Language binding to CORBA
[OMG orbos/98-04-04 and orbos/98-03-16
WWW Site: http://www.omg.org]

Use of Internet Inter-Orb Protocol  (IIOP)  to provide object linkage between Java objects and CORBA objects
[CORBA 2.2 IIOP / Interoperability
WWW Site: http://www.omg.org]

Ability to download CORBA components written as Java applets into client environment using the principles of code mobility.  To achieve this the client environment will need to support the Java Virtual Machine interface (VM)
[The Java Virtual Machine Specification
Tim Lindholm & Frank Yellin
WWW site:  http://www.javasoft.com]

IP5
(TMN Manager/Agent Programming Interface)

TM Forum TMN C++ APIs

Developed for:

Overall Architecture  [TM Forum 043]

GDMO

-  Architecture  [TM Forum 042-1]

-  Class References  [TM Forum 042-2]

-  Specific Aspects  [TM Forum 042-3]

CMIS  [TM Forum 041]

ASN.1

-  Base Classes and Specific Interface [TM Forum 040-1]

-  Generic Interface  [TM Forum 040-2]

6.2
OMG CORBA / TMN Interworking

It also should be noted that, at the time this version of the Technology Direction Statement was produced, the OMG were part way through a process to adopt technology for CORBA/TMN Interworking.  It also should be noted that the principal submissions to this process were centered on the JIDM and TMN C++ API specifications outlined above.  Hence the outcome of the OMG’s selection process could well result in a CORBA/TMN interworking specification which is agreed by TM Forum/Open Group and OMG.  This would result in greater clarity in the defined roles for both CORBA and CMIP/GDMO, and would see both of these technologies being more fully exploited in future telecom systems. It is understood that the OMG intend to agree their CORBA / TMN technology selection during Q3/98.

7.0
Putting this document in perspective

This is one part of the larger Technology Integration Map.  It is a living document, in that its precepts will be tested and modified as we learn by trying to implement the strategies in real systems, and as we begin to develop the remaining parts of the Technology Integration Map.

The information contained in this document has been extracted from interviews with service providers who are members of TM Forum, using a structured interview process.  Some information has also been obtained from related work undertaken for the European Commission in connection with the application of Distributed Transaction Processing and other related technologies to the telecom industry  - for this, a number of service providers in Europe were interviewed.

Later information, including project work, may challenge some of the assertions made in this document; hence, this material is subject to change as more material is gathered. An appropriate change control process will be applied to update this information accordingly.
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