Analysis and Design for E-Business Systems – The SWAT approach

(((((((((((((((((((((((((((((((((((((((((

1 Abstract

The rapidly evolving e-commerce environment demands an approach to developing e-commerce applications that is flexible, fast and responsive. The applications developed must be functional and robust. They and also tend to be complex, not least when implemented into an established legacy environment.. 

A rigorous analysis and design process will enhance the chances of a complex application being robust, as well as meeting its functional requirements. Traditional structured analysis and design tends to be an onerous process that is neither flexible, fast nor responsive.

This paper proposes a series of techniques that, when used in the context of the suggested methodological framework, provides an approach with which robust, functional e-commerce applications can be developed, yet is also flexible, fast, responsive to change and suitable for Object Oriented implementations.

The core of the framework is the major techniques of the Unified Modelling Language (UML). These are supplemented by a number of other techniques from other approaches to analysis and design. The methodological framework identifies which techniques are most appropriate under which circumstances and how they should be used at each stage of the software development lifecycle. 

The development of e-commerce systems is placed firmly in the context of the business. The application of the techniques and tools within the methodological framework to analyse and design solutions that deliver real benefit to the host organisation is core to the SWAT approach.

1.1 Models of e-commerce

Many companies seek to gain competitive advantage through innovation in processes and organisation. E-commerce technologies, see Figure 1.1, provide tremendous opportunities for companies to innovate in terms of lower prices, better service, and improved quality whilst providing the customer with a much wider product choice with greater purchasing convenience. These and similar benefits can be combined with reduced operating costs and increased productivity. Although e-commerce technologies can significantly improve business processes, they also pose threats to business such as reduced customer loyalty arising from the reduced costs of customers switching to other suppliers. In order to make effective use of e-commerce to empower businesses, new business models are required. 
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Figure 1.1 E-commerce technology supporting business.

1.1.1 What is a business model?

There are different ways of defining business models. One definition is that a business model is an architecture for product, service and information flows that involve a number of business participants (actors) and their responsibilities, both internal and external to an organisation. A business model allows potential benefits for business actors and sources of revenue to be identified.

1.1.2  Current business models

Different types of business models are implemented for e-commerce. Amazon.com, Yahoo.com and others have helped to define industry categories and business models for Web-based trading. Entrepreneurs new to e-commerce need to be aware of these models and how to implement them effectively. 

Companies may adopt a business model for selling products and services directly to customers and/or forming electronic relationships with their distributors, resellers, suppliers and other partners. Another business model describes the management of the corporate knowledge base and information sharing within the company. This is particularly important for a company, which has branches at different geographical locations. The business models used for these three different kinds of e-commerce can be categorised as Business-to-Consumer (B2C), Business-to-Business (B2B), Business-to-Employee (B2E). These are shown in Figure 1.2.
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Figure 1.2 Diagrammatic view of e-commerce business models.

The aim of implementing the right business model in e-commerce is not only to gain these advantages but is also determined by the enterprise information systems which perform the right functions and provide the right information. Companies should therefore ensure that e-commerce systems incorporate the main functions of B2C, B2B and B2E. 

It is true that the development of e-commerce systems should be carried out systematically by following a methodology. There are numerous approaches, such as the traditional systems development lifecycle "waterfall" model, Rapid Application Development (RAD) and Object Oriented techniques that have spawned methodologies and the UML (Booch, et al., 1999). They are in many cases still useful in guiding the core of enterprise information systems analysis and design, but they require modification and extension for application to e-commerce systems.

A key issue for most enterprise developing e-commerce systems is that these systems must enable their customers to easily find information or area of interest, and efficiently execute transactions. This means that e-commerce systems must have clear and concise design goals which are tied to the business strategies and requirements implying measurable business value and quantified design points that can be monitored for correctness.

A quality design of e-commerce systems can be measured by the following factors:

· Correctness. The extent to which a design component of an e-commerce system satisfies its functional specification and users’ objectives.

· Efficiency. The requirement that the applications and software modules use the optimal amount of computing to perform the specification they are designed to satisfy.

· Flexibility. For a rapid business change and technology evolution, software and hardware environment should be able to be modified to meet new requirements.

· Interoperability. The ability of heterogeneous data, applications, and platforms to communication and cooperate in problem-solving objectives.

· Maintainability. The effort required modifying and upgrading systems, or components of systems should be minimal.

· Portability. The ability of software or hardware to operate on multiple platforms without having to be reworked.

· Reliability. Systems perform according to their specifications that are required by users. 

· Reusability. Software and hardware components can be reused in other systems design solutions. 

· Testability. The effort required to test software units, components and integrated systems that ensure their performance up to the specifications.

The SWAT methodology introduced in this chapter will provide a set of guideline for e-commerce systems’ developers to understand business requirements; define e-commerce systems’ specifications; design the system performing the right functions. The phases in the SWAT methodology are described in the following section.

2 SWAT e-commerce analysis and design methodology

2.1 Introduction

A number of approaches have been developed in response to the changing business demands placed upon software developments and the capabilities of available technologies. Each of these approaches has its own advantages and disadvantages. Three of the main approaches are outlined below 

2.2 The SWAT lifecycle

2.2.1 Introducing the SWAT Lifecycle

An approach is required that capitalizes on the rigor and manageability of the waterfall method, the responsiveness of an iterative approach and the speed of delivery of an incremental approach whilst avoiding the pitfalls of each. Such a method must also allow and incorporate the use of standard analysis and design tools. The SWAT approach, shown diagrammatically in Figure 2.3 seeks to achieve this.
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Figure 2.3 The SWAT development lifecycle.

The SWAT methodology follows a cyclical model, linking the classical development phases of Requirements Elicitation, System Analysis, System Design, Component Build and Test, Functional Testing, Deployment and System Operation.

Each of these phases may employ a number of techniques to achieve its objective (see Figure 2.4). A critical element of each phase is the evaluation of the outcomes (or options) of that phase against both the previous phase (introducing a strong element of iteration into the method) and also against the Strategic Feasibility of the possible options under consideration in the phase. 

The method may be used not only for projects where many functional areas of a system are developed and implemented simultaneously but also for projects where functional areas are developed and implemented consecutively (an incremental approach). In both cases it is critically important that the overall scope of the development is defined in the initial requirements elicitation. The assumption is made that e-commerce systems will always be developed with an Internet architecture.

For functional areas that are being developed simultaneously, each functional area of the system would have parallel SWAT threads running simultaneously. Incrementally developed and implemented functional areas would be have consecutive SWAT cycles.

The following sections expand on each phase of the SWAT lifecycle.

2.2.2 Strategic Feasibility

Strategic Feasibility is considered as the most important element in the SWAT lifecycle. It focuses on a set of strategic factors that may determine how well companies can achieve competitive advantage by using e-commerce systems. Strategic Feasibility is the touchstone against which every stage of the SWAT lifecycle is checked before proceeding with subsequent phases. The strategic factors are grouped into the areas of:

· Business (nature, position in market, SWOT etc)

· Customers (who they are, what their requirements are etc)

· Products and Services (marketing, sales, operational aspects etc)

· Competition (nature, routes to competitive advantage etc)

· Marketing 

2.2.3 Requirements Elicitation

Requirements elicitation seeks to define the requirements of a proposed system in terms of:

· Strategic Requirements (arising from the issues raised in the previous section)

· User requirements including:

· current system expectations

· new system (browser and server)

· functional requirements

· usability requirements

· 
Non-functional requirements arising from 

· strategic considerations

· technology issues

· non-stated User Requirements

The defined requirements are captured in a number of conceptual models to define the scope of the required system, arising from the factors above and 

· background reading and brainstorming

· interviewing potential users and stakeholders

· observation

Once the functional requirements for the new system are identified, they need to be described in such a way that acts as a communication method for both users and developers of the system. 

2.2.4 System Analysis

The role of Analysis is to confirm, extend and model the functional requirements of a system to define "What" the system should do. Two questions that are posed by new developers are “What is the difference between analysis and design?” and “Why are analysis and design treated as separate activities?” In the development of e-commerce systems, the process of analysis is distinguished from the process of design. This is because that analysis is aimed at “What?” a system is to do, and design seeks to describe the “How?” 

2.2.5 System Design

The design of a system aims to convert the “What” into the “How”. Design can be carried out at two levels: logical design which addresses the aspects that affect the overall system, and physical design which addresses the specific implementation requirements. In the case of e-commerce systems these focus on delivering the required functionality in the light of browser, server and database issues. 

A design of e-commerce systems takes place at three layers (or packages in UML terms): 

· User interface – graphical user interface/Web pages

· Business objects (logic) – business classes represent system behaviour, business rules, data structure, and application logic

· Database – data persistency, interoperability (CORBA, ODBMS on server)
2.2.6 Component Build and Testing

This phase is where the design is converted into code and data storage and retrieval. It also covers the testing of the discreet objects/components that are created. There is no further detail offered on this phase of the SWAT lifecycle, as this is more than adequately covered in other materials.

The output of this phase is functioning, tested discrete objects/components.

2.2.7 Functional Testing

Although each component has been tested successfully, it does not guarantee that they work correctly together when they are integrated into a whole system or sub-system. This phase is the formal test phase of the development. It includes:

· integration testing (through interfaces)

· user acceptance testing (functionality and performance)

Functional testing includes testing of all elements of the system using defined test plans, incorporating test data, procedures to be followed and expected results. If a system is being developed incrementally it is important to differentiate between incremental testing (where only additional functionality is tested) and regression testing (where all delivered functionality is tested).

System defects are iterated back to the component build and test phase for rectification and subsequent re-testing 

2.2.8 System Deployment

This phase covers the live implementation of the system including system configuration, data transfer and rollout. Any issues specific to the architecture of the live environment are addressed in this phase.

2.2.9 System Operation

This phase covers the day-to-day use of system. This is in effect a continuous validation of delivered functionality, performance and alignment with strategic feasibility but only when supported by monitoring procedures. The system must be evaluated against the organisation's strategic feasibility at regular intervals. 

2.2.10 Evaluation

Evaluation is the comparison of phases of the system's development against the organisation's strategic feasibility. Each stage of the lifecycle will produce options for requirements, options of models of functionality (from analysis and design), options for implementation and options for deployment.

Each of these options should be measured for its short-, medium- and long-term impact on the business and its strategic direction. This evaluation requires a frank and open dialogue between the developers of the system and the relevant strategic stakeholders.

2.3 Techniques in the context of SWAT Framework

A number of recognised techniques may be used in the various phases of the SWAT lifecycle. Where which group of techniques technique fits is outlines in Figure 2.4 below.
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Figure2.4 Analysis and Design techniques in the SWAT Framework.
Each type of technique associated with each SWAT phase may comprise of several techniques. The following tables link each specific technique to the relevant SWAT phase and provide quick access a detailed description of each technique.

Requirements Elicitation

	Technique
	
	Remarks

	· Use case Diagrams
	Mandatory
	Outline level only

	· Softer Systems Methods
	
	

	· Brainstorming
	Optional
	

	· Root Definitions
	Optional
	

	· CATWOE
	Optional
	

	· Rich Pictures
	Optional
	

	· Storyboarding
	Optional
	

	· Prototyping
	Mandatory
	

	· Testing Techniques
	
	

	· Prototype Reviews
	Mandatory
	

	· Use Case Scenario Testing
	Mandatory
	

	· Performance Agreements
	Mandatory
	


System Analysis

	Technique
	
	Remarks

	· Use case Diagrams
	Mandatory
	Takes Requirements UCs as base

	· Use Case Scripts
	Mandatory
	Supplements UC

	· Class/Object Diagram
	Mandatory
	

	· Interaction Diagrams
	Mandatory
	

	· Sequence Diagrams
	Mandatory
	

	· Collaboration Diagrams
	Mandatory
	

	· State Diagrams
	Mandatory
	

	· Prototyping
	Mandatory
	

	· Testing Techniques
	
	

	· Prototype Reviews
	Mandatory
	

	· Use Case Scenario Testing
	Mandatory
	Of detailed Use Cases

	· Structured Walkthroughs
	Mandatory
	Tests models


System Design

	Technique
	
	Remarks

	· Class Diagram
	Mandatory
	Populated from analysis phase

	· Sequence Diagrams
	Mandatory
	Takes analysis phase as base

	· Component Diagram
	Mandatory
	

	· Packages
	Mandatory
	

	· Prototyping
	Optional
	Technical aspects and options

	· Testing Techniques
	Optional
	

	· Prototype Reviews
	Mandatory
	

	· Structured Walkthroughs
	Mandatory
	Tests models


Component Build and Test

This phase is not considered in this the Analysis and Design version of the methodology

Functional Testing

	Technique
	
	Remarks

	· Testing Techniques
	Mandatory
	

	· User Acceptance Testing
	Mandatory
	


System Deployment

This phase is not considered in this the Analysis and Design version of the methodology but perhaps it ought to be!!!!!!!!!!!!!

System Operation

	Technique
	
	Remarks

	· Post Implementation Monitoring
	Mandatory
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