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1 Introduction 
 
This document presents CMG's Multi-Channel Management (MCM) Vision on Architecture. A 
summary is given in chapter 2. 
 
Its purpose is to give colleagues an insight of what we think is different between a standard 
architecture and one which is capable of supporting an MCM strategy. We like to accomplish this by 
presenting general architectural principles together with an example of how to apply these. We are 
aware of the limited scope we can cover in an article like this. 
 
Chapter 3 starts with an overview of the basic principles we think a MCM Architecture should support. 
A more elaborate discussion on an architecture which supports this is given in chapter 4. First, a 
reference model is presented which explains the relation between a Business, Application and 
Technical Architecture and its environment. Each of these architectures consists of another three 
layers as shown in Figure 1 on page 6. In chapter 5, the MCM Business Adapter shows an example 
of an architecture which adheres to all the principles given before. 
 
Finally chapter 6 contains some appendices with additional information, like the list of documents 
referenced, the interview reports and some personal notes. 
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2 Management Summary 
 
This document presents the CMG MCM Vision on Architecture. An overview of the basic principles we 
think an MCM Architecture should support are summarized as follows: 
 
• 3- or n-tier architecture 
• No business logic on the client 
• Business logic at the mid-tier only 
• Encapsulated legacy code 
• Co-operating software components 
• Use industry standards, be platform and language independent 
• Use middleware backbone to let client and server interoperate 
• Generic application services, including: 

� operational services 
� data services 
� dialog management services 
� business process automation or workflow management services 

 
The relation between such a set of rather heterogeneous principles is presented in the GEM model. 
This model shows an architectural context in which the operational infrastructure is combined with the 
migration infrastructure. The operational infrastructure shows that the external market demands are 
supported by a Business Architecture which should describe the goals, values, principles and 
standards applicable to the business organization, processes and information. The main goal for the 
IT organization is to support the business in reaching their goals. The Application Architecture 
therefore describes the way the different presentation, application and data access components can 
co-operate in order to achieve this. The Technical Architecture then is used to describe the 
infrastructure which is available to the applications to be deployed. It is described in terms of 
hardware platforms, operating systems and middleware connecting those two. 
 
The operational infrastructure is mainly a description of the current situation as the systems, 
applications and processes are deployed. The migration infrastructure describes the processes and 
issues related to the inevitably changing environment and how to deal with this in a structured 
manner. It comprises the complete chain from a request for change to the actual operations, including 
specification, test, training and deployment, just before the official transfer into the operational 
infrastructure. 
 
In order to get an impression on how to handle this GEM model, we have included an example on a 
abstract level, called the Business Adapter. This example shows how to integrate the access to a 
heterogeneous set of back-office services via a different set of interaction channels. It also shows that 
the MCM aspects related to CRM and Data Management services operate directly on the business 
services in the center of the architecture. 
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3 MCM Vision on Architecture 
 
The MCM Architecture which is envisioned by CMG, is based upon the development of channel-
generic ‘business services’. The key principles of such a multi-channel architecture are: 
 
• 3- or n-tier architecture 

Multi-channel application architectures are by definition 3- or n-tier. In a 3-tier solution, we 
distinguish a client- or channel-tier (a point-of-contact screen and related front-end infrastructure, 
such as a webserver or a PABX), a mid-tier or application server tier (which consists of multiple 
components, which may be distributed across a network), and a data tier. An n-tier architecture 
consists of multiple 3-tier applications working together. 

• No business logic on the client 
No business logic is executed on the client (channel) platform, at the client (channel) only 
presentation services and interfacing to the mid-tier business services is provided. 

• Business logic at the mid-tier only 
Business logic, bundled in so-called business services, is executed at the mid-tier only. 

• Encapsulated legacy code 
Mid-tier business logic may encapsulate legacy code, located anywhere in the network, possibly 
hiding a complex functionality or large databases or (mostly) both. 

• Co-operating software components 
Business services are contained as software components, with services and data that can be 
accessed from multiple clients, hence providing different views and access forms to the same 
multi-channel functionality. 

• Use industry standards, be platform and language in dependent 
Business services are accessed using an industry standard and a platform and language 
independent object-oriented interface definition technology, which enables the re-use of these 
business services across applications and even enterprises. 

• Use middleware backbone to let client and server in teroperate 
Between business services and between client- and business service components a connectivity 
middleware backbone is used that is able to interoperate with the interface definition standards in 
use at client and server. 

• Generic application services 
Applications/Services that make use of these business services make also use of application-
generic application services, which traditionally were developed for and into the various channels 
and applications separately. These generic application services include: 
� operational services 

such as transactions, event services, security 
� data services 

ranging from database accessors up to central customer datastores and other operational 
datastores that are shared across applications/business services 

� dialog management services 
for business-rule based dialog customization and management, linked with campaign 
management 

� business process automation or workflow management services 
for the management of business processes within the front-offices and its various channels, 
as well as between the front- and back-office 

 
 
The first principles are key requirements, as they are. The latter three can be provided with in many 
different ways, of which multiple, also in different combinations, can be correct. 
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4 Architectural context 
 

4.1 Introduction 
 
Architecture in our sense is the combination of goals, values, principles and standards which form the 
basics for the appearance of a system. This applies for all kind of systems whether they are 
organizational structures, information systems, ecological systems or (even) organisms like spiders. 
 
The context for such an architecture vision can be captured in a model we call GEM: Generic 
Enterprise Model. Section 4.2 will present an overview of this model with some basic explanation. The 
next three sections will then each discuss the sub-sets of the Business (§ 4.3), Application (§ 4.4) and 
Technical Architecture (§ 4.5) of this model. This does not mean that the other parts of the model are 
not relevant, it only means that these are to be handled in another paper. 
 

4.2 Architectural Layers in the GEM Model 
 
In our view, the context of architecture can be viewed as a set of layers as shown in Figure 1 below. 
This figure shows a model of the Operational Infrastructure and its relation to its environment 
supported by the Migration Infrastructure. 
 
The layers which make up the architectural context, have a direct relationship with the layers directly 
above and below, as indicated by the arrows. Each layer should provide a predefined set of services 
to the layer directly above so that this higher layer can use these services in its own functionality. The 
exact services requested are to be described in a set of requirements which the higher layer poses 
onto the lower layer. 
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Figure 1 The GEM Model 
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The Operational Infrastructure comprises the central part of Figure 1, indicated by the flow of support 
for Operational Processes. In this model, it is subdivided into the following main layers: 
 
• External Infrastructure 

The external infrastructure is the complex of all external business processes to which the internal 
business processes contribute. It is also sometimes referenced by "the market" or marketsector. 
In this figure, we have used the sector division structure of CMG as an example to subdivide the 
complex market into segments. 

• Business Architecture 
The business architecture describes the structure and co-operation of the business processes 
and the necessary information as supported by the application architecture. It also gives structure 
to the products and services in a way the business could understand. 

• Application Architecture 
The application architecture is a translation of the business architecture into a set of co-operating 
applications, mostly based on components, running on the implementation of the technical 
architecture. 

• Technical Architecture 
The technical architecture is a description of the actual systems, in terms of hardware, operating 
systems and middleware, the application components should be deployed on. Note that this 
includes all systems on all locations. 

 
 
The Migration Infrastructure comprises the left part of Figure 1, indicated by the flow of support for 
Migration Processes. In this model, is subdivided into the following main columns: 
 
• Operations & Support 

Operations & Support indicate the daily processes necessary to keep the business processes, 
applications and technical infrastructure up and running. 

• Specification, Test, Training & Deployment 
Based on the experiences of the day to day business of operations and support, changes might 
be requested to the processes in the Operational Infrastructure. The processes in the column 
Specification, Test, Training & Deployment are used to define and prepare these changes before 
they can be handed over to Operations and Support. The idea is that good specifications are 
easily testable, so keeping these expertise’s in one organizational entity increases an internal 
quality awareness. Furthermore those who know what the system should do and how to test it, 
should also be capable of explaining it to the users (training) and the O&S staff (deployment). 

• Development & Maintenance 
Development & Maintenance comprise the actual processes of implementing the requested 
changes based on the specification. The resulting new or altered components are then delivered 
for testing, training and deployment. Again combining both the new developments and existing 
maintenance in a single group will increase the quality of the resulting systems because of the 
direct benefit to the individual. 

• Architecture & Engineering 
Architecture & Engineering comprises the processes necessary to maintain a consistent view 
across all development, changes and operations. In order to fulfill this task, it is essential to have 
a good and concise view on all the aspects of the Operational Infrastructure. The engineers are to 
reassure that the architecture proposed is indeed realizable, in terms of development ánd in terms 
of performance and deployability. 
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4.3 Business Architecture 
 
The business architecture itself can be divided into three sub-layers as shown in Figure 1: 
 
• Business Organization 

Business Organization describes the structure and contents of the products and services of the 
business for its environment, the market. This determines the functionality and the requirements 
which are demanded by the environment, e.g. the structure of insurance products and other 
financial services. 

• Business Processes 
The Business Processes layer describes how the business functionality is specified and deployed 
to provide the desired services to the layer above. To this purpose, the processes pose some 
requirements to the necessary information. 

• Business Information 
The Business Information layer describes the structure and definition of the information (data) and 
their form which is necessary to support the Processes. 

 

4.4 Application Architecture 
 
The application architecture contains the set of models which describe the different applications 
necessary to provide the required functionality to the business. Again we distinguish three more 
layers on this level: 
 
• Presentation 

The Presentation layer contains the functionality to communicate with the end-user of the 
application. Mostly, this will be a Graphical User Interface (GUI), in older systems, a Character-
based User Interface (CUI) is used. 

• Business Logic 
The Business Logic layer contains the actual business rules and other business processing 
functionality to provide the services required by the business architecture. 

• Data Access 
The Data Access layer describes the systems which are used to get access to the actual 
business data. This layer deals with the functionality related to database access and data 
persistency. 

 
In most modern architectures, the term components is used to indicated an independent piece of the 
application architecture complete with its own set of services offered and the interface to get access 
to these services. In this definition, a component can be a complete application as well as a part of an 
application. The way the different layers of the application architecture are to be mapped onto the 
components is often categorized into x-tier architectures. Figure 2 shows a graphical overview of the 
1-, 2- and 3-tier architectures. A short explanation of each tier is given just after this figure. For a more 
detailed explanation one is referred to the literature on this topic, e.g. [ORFALI]. 
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Figure 2 Overview of different x-tier architectures  

 
Short explanation on multi-tier architectures: 
• 1-tier 

A 1-tier application is typically a large monolithic system, which integrates both the GUI and the 
data access in one and the same executable. 

• 2-tier 
A 2-tier application, is a typical Client/Server system, where there is a separation between the 
GUI (client) and the data access (server) part. The business logic is in one way or the other 
divided over either part. In case most business logic is put into the client, the system is known to 
have a fat client. In case most business logic is put into the server part, the system is known to 
have a thin client. 

• 3-tier 
In a 3-tier application, the separation of system parts is even more elaborated. Here a thin client 
only contains the functionality of the GUI. The data access is also totally separated from the 
business logic. Usually the business logic is split over several parts, also known as components. 
Different (software) parts of the system can, but not necessarily, reside on different hardware 
components. 

• n-tier 
An n-tier application is again an evolution of the previous tier. As a 3-tier application is divided into 
several components, some of these components could be applicable candidates for re-use by 
other applications. When this is the case, the n-tier architecture is used to indicate this co-
operation of components. Figure 3 shows an overview of this situation for three applications 
sharing components and databases. 
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Figure 3 n-tier architecture 

 

4.5 Technical Architecture 
 
The Technical Architecture describes the actual infrastructure which is used to deploy the 
components presented in the application architecture. As most good things, this architecture also 
contains three more sub-layers: 
 
• Middleware 

The Middleware layer describes how the different systems are connected to provide a single 
(virtual) system to deploy all applicational components on. In modern architectures, the term 
middleware is also used to indicate the implementation of services which are capable of hiding 
the specific features of the different systems comprising the total technical infrastructure. 

• Operating System 
The Operating System layer determines for each different piece of hardware which OS it runs and 
which functionality it can provide. 

• Hardware 
The Hardware layer explicitly states which iron is available to be used by the applications. This 
comprises both the physical computers as well as the network components like cables, routers, 
hubs and the like. 

 
Of these layers of the technical architecture, the Middleware layer has our primary scope. It contains 
the exciting area of connecting heterogeneous platforms running heterogeneous operating systems, 
using heterogeneous network connections. In general, middleware can be considered to be the glue 
between the different components in the technical infrastructure. Its function is to hide the details of 
network and system programming. In our view, the different forms of middleware can be classified in 
the following categories: 
 
� Transaction Processing Monitor 

TPM's aid the development and deployment of on-line transaction processing applications. Their 
main strengths are in load balancing, message-queuing transaction services, backup en recovery. 
A drawback can be the configuration complexity necessary to get and to keep the systems up and 
running. 
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� Distributed Computing Environment/Remote Procedure Call 
DCE/RPC already exists for the last 10 years. Therefore, it is by now one of the most widely used 
tools for development of distributed applications. RPC works with a simple synchronous call-
return Application Programming Interface. This works best with simple process structures, 
although they lack the dynamics necessary for the development of complex Client/Server 
applications because the calls are usually hard-coded in the application. 

� Message Oriented Middleware 
MOM is based on asynchronous communications, without the need for the application to wait for 
the return message. The return message is sent in a separate communication, which could be 
rather fast for simple requests. Dependent on the application, the resulting data can be requested 
by the application or pushed by the server. One of the main benefits is the large range of Quality 
of Service that can be implemented, i.e. guaranteed delivery, security, queuing, etc. A drawback 
is the more or less point-to-point connections between the communicating components. 

� Object Request Brokers 
ORBs fulfill the role of an object broker between a clients request and the processing of the 
request by a service. The functionality of the distributed components is defined in an object 
oriented way, using interfaces described in e.g. IDL. The distributed service implemented by a 
component, can be located anywhere in the network unknown to the client, the broker 
functionality will take care of the routing and possibly any necessary transformations from one 
system format to another. For the client, it looks as if the service is available just in-process. 
Together with the brokerage functionality, ORBs offer other services as well. CORBA for instance 
offers Security, Naming, Trading, Object Transaction, Event, Persistency, Life Cycle and other 
services (about 15 in total). A drawback of ORBs might be that a complete system can be very 
complex in its defined interfaces, which can cause maintenance problems. 

� Message Brokers 
MB's combine the brokerage service of ORBs and the messaging service of MOM in a non-object 
oriented way. A client sends a message containing the request information to the central 
brokerage service, usually through a gateway which performs some transformations from one 
message format to another. The central broker performs some analysis on the message and 
routes it to one or more destinations, based on the outcome of the analysis. Again, the message 
may pass through a gateway to be transformed to the format of the destination. One of its main 
advantages is the routing capabilities, even possibly based on message content. A drawback can 
be the performance if the central broker, which forms a crucial part of this system, is not 
implemented efficiently and effectively. 

 



 CMG's Multi-Channel Management 

 Vision on Architecture 

28 Oct 1999 Version 1.1 Page 12 of 15 

5 MCM Business Adapter 
 

5.1 Introduction 
 
The GEM model presented in the previous chapter is very useful as a reference for developing 
systems in a consistent and incremental way. In order however to understand the MCM related 
aspects, CMG Finance has developed an architecture model specifically for multi-channel 
management, which we call the MCM Business Adapter. In this architecture model, the chaos of 
point-to-point interfaces between the back-ends and front-ends, between products and customers, 
between services and channels, is replaced by a common technological, functional and organizational 
playground. In its simplicity, it combines several aspects of the GEM model in one single model. 
 

5.2 Some historical developments 
 
Most existing financial institutions still have a number of back-office systems running their mission 
critical applications on mainframes for supporting the business processes. Over the years, several of 
these systems (e.g. Payment or Savings Systems) have been converted into client / server systems 
to enable access to them for some of the channels which are to be supported by the financial 
institution (e.g. Branch or Call Center). Mostly due to existing organizational and development 
environments, a point solution was implemented. This resulted in a complex situation as depicted in 
Figure 4 below. Not really integrated with these business supporting systems were other systems 
taking care of Customer Information and Data Warehousing. 
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Figure 4 Historical point solutions 

 

5.3 The MCM Business Adapter model 
 
Based on experiences of the past and recent success stories abroad, we developed the MCM 
Business Adapter. It represents a more concise view of the architectural principles, which are 
described in the previous chapters. Figure 5 shows the central position of the Business Services and 
the relationships with the back-end systems via the Legacy Adapters and the relationships with the 
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channels via a CORBA Framework. It also shows how to position the complex areas of Customer 
Relationship Management and Marketing Data Management. 
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Figure 5 MCM Business Adapter 

 
The Business Services represent the application components used to support the business processes 
and are as such positioned as being the core of the model. Around these central Business Services, 
other services are positioned: 
 
• Operational Services 

The Operational Services provide services to control the lifecycle of the Business Services 
components by the Operations & Support organization. It contains e.g. features to start and stop 
services, move services from one platform to another, control load balancing techniques, etc. 

• Dialog Services 
The Dialog Services provide generic functionality common to most business processes used to 
control the interactions with the customers. 

• Production Rules 
The Production Rules extract some business logic from the application components into 
configurable entities. These entities are meant to be implemented by business managers 
themselves in order to decrease the time-to-market of new business processes. 

• Business Process Automation 
The Business Process Automation is again such a generic functionality that it can easily be 
extracted from the dedicated business processes. It is used to control the order in which 
components are used to perform their functionality necessary to implement the desired business 
processes. 

 
The existing legacy systems are accessed by the Business Services using wrapping techniques. The 
channels of the front-office have access to the Business Services via a Corba middleware layer. Now 
that the Business Services are neatly organized, techniques like those for Customer Relationship 
Management and Marketing Data Management can now be integrated in the total solution. Especially 
when the tools for these functionalities also support the same middleware. 
 



 CMG's Multi-Channel Management 

 Vision on Architecture 

28 Oct 1999 Version 1.1 Page 14 of 15 

5.4 Why (not) use the MCM Business Adapter? 
 
The first objectives to be achieved through such an architecture should be a high level of 
maintainability and a short time-to-market. This can for instance be achieved by developing business 
logic in such a way, that models, components and interfaces can be re-used. Innovative organizations 
inside and outside of the finance industry have moved to various implementations of such a concept. 
In most cases (distributed) object technologies, such as CORBA, proved to be key for success. 
Current trends show that this will be extended further with the development of standards like EJB and 
XML. 
 
Benefits of the MCM Business Adapter extend beyond the IT-organization. It showed, that such a kind 
of architecture enabled business to level the playing field. Not just in terms of short time-to-market. 
Distributed Object Technology also enabled advanced functionality of services and applications and 
higher levels of channel and service integration. This kind of architectures will ultimately prove to be 
key in creating richer service concepts and more advanced customer relationship management and 
marketing data management. 
 
A drawback of the MCM Business Adapter is the necessary paradigm shift. Our experiences in the 
Dutch financial market show that this conservative industry is not very eager to adapt these new 
technology concepts, even though they are proven in other countries. 
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6.2.1 Abbreviations 

 
Abbreviation  Meaning  
CBD Component Based Development 
COM Component Object Model 
CRM Customer Relationship Management 
CUI Character-based User Interface 
DCOM Distributed COM 
GEM Generic Enterprise Model 
GUI Graphical User Interface 
IDL Interface Definition Language 
MCM Multi-Channel Management 
MQS MQ Series 
MIDL Microsoft's Interface Definition Language 
MTS Microsoft Transaction Service 

Table 1 Overview of abbreviations used in this docu ment 
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