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Introduction

The concept of an enterprise business application has evolved over the last decade. Driven by rapidly changing business processes, applications are no longer designed to automate the organization's ‘functional stovepipes’ using a ‘record and report’ mentality. Instead, applications are viewed as cross-functional and even cross-company tools, which drive the business process and are expected to yield business results. In order to deliver on these expectations businesses have begun to implement network-centric applications that cross traditional boundaries and encompass larger and more varied user communities. 

With this new application environment comes a new set of challenges. These solutions must be scalable, adaptable, deployable, reliable, extensible, and secure. Silknet's solution to these challenges is the Silknet eBusiness System™  -- the core technology used by Silknet's eService, eCommerce, and eSales applications in addition to Silknet's framework, which can be used to extend these solutions or build new ones.

From a business perspective, the eBusiness System is about managing the complex and changing relationships that drive business. It is about extending relationships to include and engage users typically excluded from applications: people like customers, suppliers, distributors and partners, and creating a collaborative environment to achieve common business goals. From a technical perspective, it is about modeling and managing these relationships as entities represented by business objects. By using the eBusiness System and its Data Objects, Business Rules, Workflow, Adapters, Personalization, Knowledge, and Adaptive User Interface technology, you have a high-level mechanism for defining the way your enterprise business processes work.

Silknet’s business services and event architecture uses the Extensible Markup Language (XML) to introduce a logical layer, or ‘technology firewall’, that isolates your application from the underlying implementation technology. By using XML to define the relationships between objects, Silknet’s eBusiness isolates your application from the increasingly heterogeneous environment that makes up the Internet. It also allows your application to seamlessly adopt new implementation technologies, as they become available. 

eBusiness is also designed to be extensible and scalable. You need to be able to rapidly customize the framework provided by eBusiness to suit your needs. You also need to be assured that as your needs grow, that your eBusiness applications can also grow with them. You must not be locked into any one particular set of programming tools; you must be able to leverage the technology skill sets that you currently have available. 

The value-added components of the eBusiness System are isolated from the underlying technologies through XML and the Business Services layer. However, eBusiness itself must be implemented on top of an existing platform; that platform is Microsoft’s Windows DNA, and soon Enterprise Java.

This white paper is intended to share Silknet’s current and future technology vision. It is designed to make it easy to understand how Silknet’s distributed architecture brings together a wide-variety of enabling technologies such as dynamic HTML, XML, Java, COM+, Enterprise JavaBeans, SQL, LDAP, and others to deliver enterprise business solutions for the Intranet, Extranet, and Internet.

We will examine eBusiness from several perspectives: 

1. First, we will examine the topology and how the eBusiness System defines different application views for internal employees, trusted partners, and outside customers. 

2. Next is the application architecture that is defined as a set of logical application tiers. We will see how the different tiers interact with each other, and how eBusiness governs the flow of information between the different application tiers. 

3. Finally, we will examine the Core Services provided by the eBusiness system. 

These perspectives will provide you with an overall picture of how the different components of the eBusiness System interact.

I. eBusiness Topology (Applications Views)

The cornerstone of an eBusiness application is its ability to allow users from both inside and outside of your organization to collaborate on business issues. The eBusiness System provides "public" and "private" sides to facilitate the management of the extended enterprise; providing  appropriate access and personalized interfaces to different groups of users based on their role in the business or process.  

The type of user (Employee, Trusted Partner, and Customer) that interacts with your eBusiness application also has a significant impact on the type client they will use. While you may have absolute control over the type of client application that your employees will be using to access the functionality in your eBusiness application (eg DHTML browsers), you will have only limited ability to make demands on your partners (e.g. SSL, Certificate-based authentication) and virtually no control over your customers or prospects (e.g. rudimentary browsers supporting only HTML forms). The eBusiness System handles the differences in down-level browsers for you, thereby insulating your developers from the underlying differences in browser implementations. 
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Figure 1: 3 network perspectives.

The system categorizes the type of user when they log on to your application. Once it has determined the type of user, it presents the appropriate, personalized view of your application. eBusiness prioritizes the user’s access rights to ensure that the shared resources available to your application are used in the most efficient way possible. 

Providing (and restricting!) access to the extended enterprise presents new challenges (scalability, security, etc.) but has corresponding opportunities for the corporation. Some of the new benefits provided through the eBusiness System include:

Personalization

The broad user base of the extended enterprise preclude the earlier approaches to interface design in which it was assumed that "one size fits all". The vast amount of data available combined with the increasing complexity of relationships and processes requires that users be provided with their own "portal" to your enterprise, one which fits their needs, experience and frequency of use. The eBusiness system decouples the UI from other tiers (see next section) allowing user-specific interfaces to be rendered “on-the-fly” based on their requests and your business rules.

Self-service & Collaboration

Whereas earlier systems were designed to increase employee productivity, the eBusiness Systems also leverages customers and partner’s participation through self-service and collaboration providing efficiency gains that are an order of magnitude greater than previously experienced. 

Knowledge Management

The eBusiness Systems provides for workflow and business rules that extend to customers, partners and suppliers (as well as their systems), but goes further by providing a framework for the accumulation, sharing and management of knowledge. Silknet's knowledge management tool (InfoPath) provides a semi-structured, question-based reasoning (QBR) approach to knowledge management which ensures more accurate results than simple text retrieval but avoids the costly maintenance issues associated with case-based reasoning (CBR). InfoPath is not discussed in detail here and is handled in another white paper on the subject. 

Multimedia

The eBusiness system provides support for all commonly available communications media (graphics, audio, video, email, web, phone). This broad support for media is essential for communicating with the extended enterprise to ensure that all parties are accessible, that the user can switch media depending on the context, and finally because richer communications provide greater clarity.

In the next section, we will discuss the eBusiness System architecture to clarify how these benefits are achieved in the context of a transactional enterprise platform.

II. The Silknet eBusiness Architecture

Silknet’s eBusiness is built on the premise of providing a single ‘logical view’ of the enterprise, aggregating data, rules, knowledge, and processes that span physical databases and ‘stove-pipe’ applications. This logical model allows Silknet to deliver on the promise of eBusiness while extending the life of your existing investment in technology and applications.

Late-Binding Meta-Data

The logical view of the organization is provided through the use of meta-data. Meta-data describes the key elements of the enterprise, represented as business entities and relationships, business rules, and business processes. While this type of information has become essential to business applications, it is typically part of the application code, which requires re-coding (testing, deployment, etc) whenever an aspect of the business model changes. Recognizing that continuous process change is now the rule, the eBusiness System allows system designers to author this information for use by Silknet’s business objects at run-time. Because this information is represented as data and not code, Silknet is able to provide ‘late bound’ behavior, allowing the system to adapt to business changes ‘on the fly’ without the testing and deployment issues encountered when modifications are made to typical distributed systems.

3 Tier Architecture

eBusiness defines a number of logical application tiers. Each tier provides a well-defined set of services to its clients, and can itself serve as a client to another tier acting in the role of a server. There are well-defined interfaces that mediate all communication between each tier.  Decoupling the tiers through a defined interface guarantees that a change in the implementation of one tier does not affect the behavior of any other tier. 

There are three tiers: the presentation tier, business logic tier and the data access tier. 

1. The Presentation tier is responsible for all user interface interactions between the user and the eBusiness application. 

2. The Business Logic tier is responsible for routing all Presentation tier requests to the appropriate eBusiness business objects that define the business rules of your application. These MTS-based business objects interact with information that is stored in the Data tier. 

3. The Data Access tier manages the data used by the eBusiness application and typically contains code that is specific to each data source that is used by the eBusiness application. 

XML: the Distributed “Glue”

Using XML messages as the communications "glue" between tiers provides flexible, accessible, standards-based communications. The extensive use of XML in the eBusiness System Architecture provides other significant benefits:

1. XML is a W3C standard (like HTML), which provides for the standardized description of data. As such XML can provide a standard for communications between systems within and beyond the enterprise.

2. XML "Wrappering" for Legacy Systems

Providing XML interfaces to Legacy systems is simpler than alternative current approaches (e.g. object wrappering) to legacy integration and is not platform-specific as most API approaches have been. 

3. Industry Support for XML

XML has received broad support across industries and is rapidly replacing EDI as the most prevalent form of inter-company data exchange and sharing. System integration across enterprises (e.g. service incidents, supply chain, purchase orders, etc.) is becoming more common and XML has emerged as the standard for inter-system communications.

The Presentation Tier

The Presentation tier renders data for, and accepts input from the user. Presentation tier applications can be Web browsers or other network-aware clients. The Web browser category can be broken up into two groups: Browsers capable of rendering Dynamic HTML and full support for the Document Object Model (Internet Explorer 4.0 or greater and future versions of Netscape Navigator) and browsers that support HTML 3.2 (Internet Explorer 3.0 and Netscape Navigator 3.0). Differences between the browser types are automatically compensated for by interactions between the Presentation and Business Logic tiers.

While it has been common practice for business applications to dictate the user interface, we recognized that eBusiness applications may require different interfaces for different users and that these applications are part of your image to the world. As such, the eBusiness System gives you control over both the graphics and content of the interface and instead provides presentation objects to dynamically render appropriate, personalized interfaces on a group by group, or user by user basis.

The Presentation tier and the Business Logic tier communicate by exchanging XML messages. Messages flowing from the Presentation tier to the Business tier contain business service requests – a set of logical functions provided by the application (or added by you) such as ‘Get Customer Profile’, ‘Place Order’, or ‘Set Employee Profile’. Messages flowing from the Business tier to the Presentation tier contain result data to be rendered by the Presentation tier. eBusiness transfers the XML messages over standard HTTP or encrypted HTTPS. 
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<request id=”GetCustomerProfile” sid=”1” version=”1.0.3.0”>

<GetCustomerProfile>

<Customer>C10287</Customer>

<Option>Alerts</Option>

<Option>Subscriptions</Option>

<Option>Transactions</Option>

</GetCustomerProfile>

</request>
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Figure 2: Interaction between the presentation tier

and business logic tier.

Publish & Subscribe

Another way the Presentation and Business Logic tier communicate is by the use of Silknet’s publish and subscribe event architecture. The eBusiness Event Service allows objects to publish their events to a directory, and interested parties to subscribe to the events that they care about. When a business object has an interesting event to report, it informs the event service of that event, and passes it any relevant parameters as XML. The event service will, in turn, notify all interested parties of that event and pass along any relevant parameters. This can be used to dynamically update information in the Presentation tier or to trigger additional business processes.

<event id=”Order.StatusChanged”>


<Order.Key>

<Number>O10468</Number>


</Order.Key>


<OldStatus>Processing</OldStatus>


<NewStatus>Shipped</ NewStatus>

</event>
Figure 3: An example of a business event XML message.

The Business Logic Tier

SilkService: An XML-based Request Broker

SilkService is a program running on each eBusiness application server dynamically load-balanced across the application cluster. SilkService acts as Silknet’s business request broker. When a request arrives, SilkService does a directory ‘look up’ to find the associated Business Service component, invokes it and returns the result as an XML-based message.
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Figure 4: Clustering in eBusiness.

Business Services

Business services are implemented by Business Service components (COM objects) in the Business Logic tier. The components use the XML message passed by the Presentation tier, apply business rules, and then return the result. These stateless COM objects make use of Silknet’s Core Service components such as SilkDataObjects, SilkRules, and SilkWorkflow that provide key low-level functions such as data persistence and business process automation. To help illustrate how this works we’ll walk through a sample interaction:
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Figure 5: A sample interaction.

1. A customer, ‘Michael Keaton’ logs onto the site to request service. When the request is submitted to the server, it posts a ‘Create Service Incident’ business service request message via secure sockets. SilkService receives the request and invokes a method on the business service component that is registered to service the request and passes it the XML.

2. The method instantiates an instance of a SilkWorkflow (Silknet’s workflow engine) component to create a new instance of the ‘Service Incident’ business process. SilkWorkflow extracts the data from the request and saves the submitted data using Silknet’s object-oriented persistence layer – SilkDataObjects. After committing the transaction, SilkWorkflow fires a ‘Process.Start’ event and returns the unique ID for the new process.

3. The business service component embeds the ID in an XML business service result message, which is formatted and returned to the customer’s Web page.

4. Meanwhile SilkService processes the ‘Process.Start’ event and triggers SilkWorkflow’s inferencing engine to determine what happens next in the workflow. SilkWorkflow reads the ‘Service Incident’ process definition from the eBusiness metadata cache, which indicates SilkWorkflow should create a new instance of the ‘Resolve Incident’ step.

5. In order to assign the new step, an instance of SilkRules (Silknet’s business rules engine) is created and the ‘Assign Rep’ rule is executed to determine the best service representative for this incident. The ‘Assign Rep’ rule is passed the incident-related XML data from the workflow engine, and using SilkDataObjects retrieves skill information from the Silknet database and customer order history through an adapter to an AS/400 legacy system. The rule ‘binds’ to this data and determines Jack Nicholson to be the appropriate service representative. SilkWorkflow creates a new instance of the ‘Resolve Incident’ step for Jack using SilkDataObjects. After persisting the step to the database, SilkWorkflow fires a ‘WorkItem.Start’ event.

6. Jack, who is already logged on to the system, sees a new work item appear on his task list courtesy of Silknet’s publish and subscribe event system. Jack opens the work item and the process continues…

III. Silknet’s Core Services

Silknet’s eBusiness comes with a rich set of core components for use when extending eBusiness applications such as eService or for use when building new ones. In this section, we will cover three major core components supplied in the eBusiness System.

SilkDataObjects (SDO)

SilkDataObjects provide an object-oriented persistence layer designed to separate the logical view of enterprise data (represented as XML) in terms of entities and the relationships between them, from the physical implementation mapped to relational database tables (or other enterprise-wide stores through Adapters).

Like the other core services discussed in this section, SilkDataObjects provides both design-time and run-time services. At design time: business analysts use Silknet’s declarative tools to describe their business data and relationships using standard UML terms such as classes, inheritance, associations, aggregation, etc. ‘SDO’ then uses this meta-data to automatically create the RDBMS tables needed to persist these entities and/or maps them to Adapters that are responsible for management of the data in external systems. 

At runtime: SDO’s components use the meta-data to provide a rich set of services for manipulation of persistent data. Services include the ability to create, read, update, delete, and query eBusiness data using XML-based service requests.

<Person>

<Username>jnicholson</Username>


<FirstName>Jack</FirstName>


<LastName>Nicholson</LastName>


<Plays>



<PersonRole.Key>




<Person.Key>





<Username>jnicholson</username>




</Person.Key>




<Role.Key>





<Name>Customer</Name>




</Role.Key>



</PersonRole.Key>


</Plays>


…

</Person>
Figure 6: Sample entity retrieved through SilkDataObjects.

SDO provide the foundation for other core services. Because SDO establishes a single logical view of your enterprise data and relationships, services such as Silknet Rules can ‘bind’ to this data even if it is persisted in stores located throughout the enterprise.

SilkRules

SilkRules is an abstraction layer for the rules that govern your business. From an IT perspective, business rules often emerge at the level of logical data models; as conceptual notions that are known to have distinct counterparts in the physical system implementation, yet that can be discussed in business-analytic, technology-independent terms.

Unfortunately, when business rules are translated from system design to system implementation, errors and misinterpretations are often introduced.  Because the expression of business rules in source code can be difficult to audit by system designers, quality assurance analysts, and users, these errors can result in costly mistakes, bug fixes, and redeployment to the users.  Compounding these problems, the same business rule is often coded multiple times in various disparate business applications, dispersing business logic through a number of separately written and maintained processing modules.  When the business rule is amended, each of these applications must be revised or the business processing results will become inconsistent - in either case, an undesirable alternative.

SilkRules allow these rules to be carried directly into the system implementation without sacrificing their simplicity of expression, and without compromising overall system integrity.  Further, the syntax for business rules definition is intended to be sufficiently human-readable as to not require the services of expert software developers; a system analyst or user with enough sophistication to construct search strings will be able to define and maintain business rules.

The Silknet technical architecture has been expanded and generalized to allow it to be productized for Silknet customers' adaptation, to mesh with IT systems the specific requirements for which cannot be anticipated.  Silknet Business Rules conforms to this requirement for general-purpose utilization.  It is not dependent on any particular kind of database (or even the presence of an RDBMS), messaging layer, or run-time interpreter.  From an application perspective, it is a black box accepting XML data as input, and emitting XML results.  It can be wrapped in a component providing specific messaging and access to database(s) and business objects, but it can also be used independently of these.

 SilkRules is made up of a collection of components that implement a uniform approach to business rules definition, processing and maintenance. 
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Figure 7: A sample business rule.

SilkWorkflow
Silknet Workflow is a highly functional, standards-based workflow service.  It models and implements business processes which allow full participation not only by employees, but also by customers, partners, and vendors, using only a conventional browser.  Through SilkDataObjects, Silknet Workflow applications can be fully integrated into a company’s existing information infrastructure, without cumbersome data migration issues.  

SilkWorkflow employs the SilkRules business rules engine to leverage data throughout the enterprise for process path selection, and for skills-based or availability-based task assignment. 

SilkWorkflow dynamically interacts with the environment around it.  Authorized persons or external system events can trigger new tasks or affect process path selections and task assignments.  Likewise, SilkWorkflow emits notifications to interested people or system components when critical process state changes occur.

SilkWorkflow provides a full set of features, including concurrent tasks, sub-processes, system tasks, shared work lists, and access to legacy functions.  Built on Silknet’s eBusiness architecture, it is fully scalable across multiple servers.
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Figure 8: Silknet’s workflow author.

Conclusion

eBusiness leverages the latest in Internet and distributed computing technologies to provide you with an integrated solution that allows your organization to continue to build on its existing investments and skill sets.

The eBusiness System uses XML extensively throughout its infrastructure to provide you with a ‘technology firewall’. XML-based messaging allows eBusiness applications to evolve as the underlying technology base continues to change. XML-based messaging also allows you to integrate your legacy applications into your eBusiness application by extending the system through Adapters.

eBusiness is designed to allow your application to scale to very large numbers of concurrent users. Built on top of the automatic scalability services provided by the Internet and the Windows DNA platform, eBusiness recognizes the fact that your eBusiness application will have different target user groups and must grow along with your organization. The need to allow your customers and prospects to access your eBusiness system’s services necessitates the ability to scale to very large numbers of concurrent users. eBusiness was designed to benefit from the advantages of the stateless programming model, thereby allowing your application to grow with your business needs.

eBusiness is designed to allow you to customize your application to meet the specific needs of your organization. Your developers have the ability to create and modify the behavior of your logical business objects as your organization evolves. The openness of the eBusiness framework allows your developers to create or purchase additional physical objects as required to enhance the functionality of your application. 

eBusiness is an application framework for building enterprise class customer relationship management software. It contains a rich set of services that can be used to provide both a turn-key solution, as well as a highly customized solution, depending on the needs of your organization. This white paper has provided an overview of how the eBusiness System functions. If your interested in how the eBusiness System can enable you to dramatically reduce the amount of time that is required to implement and deploy your customer relationship management application, please contact us at Silknet (1-800-SILKNET, www.silknet.com, sales@silknet.com). Thank you for your interest and we look forward to working with you.
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