Executive Summarytc "Executive Summary"
tc ""
Companies that have successfully capitalized on the eCommerce opportunity face two key challenges. First, they must scale their operations faster than the competition to meet the continuous growth in traffic and transactions. Second, due to this growth, they must also meet the challenge of profitably managing the exploding growth of electronic customer interactions.

To address this online customer service challenge most first-generation eCommerce companies have developed incremental home-grown solutions that are now hitting significant scalability and flexibility barriers as they struggle to cope with exponentially growing email volume and rapidly changing online business models. Both scalability and flexibility are fundamental attributes of any system architecture – “system architecture” being defined as a set of orthogonal, axiomatic rules that prescribe how successive generations of implementations may or may not be designed to meet evolving customer needs. 

In this white paper, we outline the system architecture requirements mandated by the needs of online customer service. We then propose the eGain Web Component Architecture (WCA) model as a general framework for developing software solutions for eCommerce. Lastly, we compare WCA with traditional architectures such as client/server and three-tier. 

Architecture Requirementstc "Architecture Requirements"
A well-designed system architecture will not only increase the efficiency and productivity within a customer service organization but it will also achieve a rapid return on IT investment through cost savings. More specifically, these cost savings are realized when a system is able to scale as operations grow, integrate with existing enterprise systems, be customized according to organizational need and function, and deploy rapidly across the network. Once installed, the system should be easy to maintain and administer, thus reducing human costs. In order to perform as such, an email management system should be built according to the specifications listed below.

Scalabilitytc "Scalability"
Implementations should be able to handle up to 1,000,000 email messages per day and support up to 1,000 customer service representatives (CSRs), using off-the-shelf server hardware and software. This level of scalability may be achieved through distributed processing across multiple processors and/or multiple machines on a network.

Reliabilitytc "Reliability"
Malfunction or non-response of system services should be automatically detected and adequate measures taken.

Consolidated System Statetc "Consolidated System State"
Every persistent system state should be resident in standard relational databases and file systems. Application services should not cache any persistent system state without writing through to the databases or file systems.

Independent Servicestc "Independent Services"
Logical functions within the system should be performed by separate services that can be individually invoked, managed and optionally scheduled. It should be possible to simultaneously activate multiple instances of a service. For example, in an email management system, services could include a receiver, a dispatcher, a ticket manager, a routing manager and an automated response manager.

Distributed Object Modeltc "Distributed Object Model"
Objects in the system should present Application Programming Interfaces (APIs)—properties, methods, and events—to manipulate the object. APIs should be accessible from within a single address space (e.g. DLL or shared objects), across address spaces on a single machine or across multiple machines on a network (e.g. DCOM or CORBA). To accomplish this, objects should be uniquely identifiable across multiple services and applications within an installation.

Native Web Architecturetc "Native Web Architecture"
Instead of just “supporting” Web technologies, the system architecture should be innately built to leverage Web technologies. For instance, a 100% browser-based user interface should be standard, communication between services within the system should leverage the HTTP protocol and the architecture should be capable of adapting to emerging standards such as XML.

The Web Component Architecture (WCA) of the eGain EMStc "The Web Component Architecture (WCA) of the eGain EMS"
The eGain Email Management System (EMS) is based on Web Component Architecture. The illustration below outlines the significant elements of the EMS design as it relates to and benefits from the system architecture. This section focuses on how the product capitalizes on the WCA framework to provide increased flexibility, scalability and reliability.

The EMS is designed in multiple layers, where each layer abstracts and presents APIs that can be used by layers above it. The various layers in the system are the data layer, the object layer and the service layer. Within each layer there are object-oriented software components that implement individual tasks.
The Data Layertc "The Data Layer"
The data layer abstracts the interaction between various data sources and the object layer. The data manager uses open database connectivity (ODBC) to access standard relational databases across the network and third party or custom drivers to access legacy databases. In addition, the data manager may also manage disconnected operations with databases and perform intelligent caching.

The Object Layertc "The Object Layer"
Objects in the system—such as tickets, users, customers and ticket boxes—implement the DCOM interfaces that are available to the upper layers. The object manager handles read-write locking and access controls for these objects. The notion of security is not implemented in the object layer in the interest of simplicity and performance.

The Service Layertc "The Service Layer"
The eGain EMS provides a set of services, each of which performs a logical task or related tasks. Customers and partners can develop their own services that would have the same ability to manipulate the system objects as the eGain services do. Externally visible services in the EMS include a receiver, a dispatcher, a ticket manager, a routing manager, an automated response manager, a campaign manager, a report manager and a presentation manager. In addition, the object manager and the service manager are also system services. Most of these services also implement a DCOM interface, which could be used to customize and manage them.

Integrating the EMS with other software systems would involve writing new services. Implementing services can be as easy as writing a small amount of JScript code or as powerful as writing C++ code to link the EMS with other front or back-office systems.

WCA vs. Traditional Enterprise-Class Software Architecturestc "WCA vs. Traditional Enterprise-Class Software Architectures"
Traditionally, enterprise-class software implementations have been based on client/server architecture or, more recently, on three-tier architectures. Let us examine the pros and cons of implementing an email management solution based on these architectures when compared with the eGain WCA. 

Client/Server Architecturetc "Client/Server Architecture"
Client/server architecture involves a database server and a fat application-specific software module (client) that processes (application logic) and presents (presentation logic) the data. There is no notion of objects in the system – the client side deals directly with data tables and stored procedures in the database. For applications that require complex graphical presentation, a specialized client interface that uses the client machine’s processing power can be advantageous. However, for communication-centric applications such as email management, the presentation layer implementation does not require client processing power. To be specific, the client/server architecture is inadequate for email management system implementation for three reasons. First, client/server architectures are difficult to scale – the database server becomes a bottleneck as the number of clients grows. Second, deploying and maintaining application-specific client software is expensive. Third, it is difficult to modify a business logic that is embedded in a client software which could be physically residing on hundreds of machines.

Three-Tier Architecturetc "Three-Tier Architecture"
In a three-tier architecture an application server sits between the client software and the database. The application server implements the business logic and the client software implements the presentation logic of the system. The advantage of a three-tiered architecture over the client/server model is increased flexibility – business logic resident on the server can easily be modified. Also, separating the business logic from the presentation logic results in cleaner, more maintainable code. Still, significant problems remain. Application server implementations are monolithic – all the business logic executes in a single address space. Therefore, system reliability suffers. A single bug in the application server can crash the entire system. Also, scalability is difficult to achieve. The application server becomes the bottleneck and the multithreaded implementation of a “fat” application server is an almost overwhelming challenge. Finally, the issue of deployment of application-specific clients remains unsolved. The fact is, three-tier architecture predates and therefore does not benefit from two powerful advances in software and communication technologies – component-based software development and the Web.

Web Component Architecture (WCA)tc "Web Component Architecture (WCA)"
WCA uses a component-based software development framework and natively leverages Web technologies. Instead of requiring an application-specific client, the browser becomes the universal client. Hence client software deployment becomes a non-issue. Instead of implementing all the business logic in one executable that runs in a single address space, the application logic is partitioned into a set of tasks, each implemented as a service that executes in a separate address space and can be instantiated and scheduled independently. Each service is a small, manageable piece of code, making multithreaded implementation easier. Finally, system resource utilization improves because the operating system has many more short threads to schedule—multiple threads across a set of services—compared to the three-tier environment. System reliability also improves because each service executes in its own address space. Therefore if one service malfunctions, the rest of the system does not crash.

Summarytc "Summary"
The WCA framework for an email management system is the most appropriate architecture for an eCommerce company due to its high growth needs. Home-grown systems do not provide the scalability and customization requirements necessary. Less dynamic architectures such as client/server and three-tier also present scalability constraints in addition to reliability and deployment concerns.

The WCA’s multi-tiered design leverages industry standard software and hardware components resulting in an open and scalable solution. The component-based programming allows for the greatest flexibility in customizing the system. Also, due to its distributed nature, it avoids troublesome bottlenecks, hence maximizes the reliability of the system. Furthermore, the 100% Web-based user interface enables universal access, rapid deployment and ease of maintenance and administration. The eGain EMS is based on WCA and delivers these benefits as an online customer service solution to an eCommerce company.

About eGaintc "About eGain"
tc ""
eGain™ Communications Corp. is a leading developer of customer service solutions for eCommerce. The company’s award-winning flagship product, the eGain Email Management System, increases customer satisfaction, lowers support costs, and leverages existing technological investments. Built on a Web Component Architecture that delivers enterprise-class performance and rapid integration with legacy databases, eGain’s solutions enable customer service organizations to route, track and respond to high volumes of customer email. For more information about eGain, please visit www.egain.com.

