Chapter 14 Building E-Commerce Applications 

This chapter was written by Dr. Mohamed Khalifa, of City University of Hong Kong.

Note to the reader:

The material in this chapter will appear in the 2nd edition (Fall 2001) in two different places: chapter 12: Infrastructure and System Development, and an appendix to part 5: Building Storefronts using Yahoo! Store software.

This chapter is added at the request of many readers for hands-on material. We thank Yahoo! for permitting us to use their software, Yahoo! Store. Please note that the software is changing all the time. This material is based on the December 2000 version.
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14.1 Introduction

The diversity of e-commerce business models and applications that vary in size from a small store to a global exchange requires a variety of development methodologies and approaches. Small storefronts can be developed with HTML, Java or other programming languages. They can also be instantly implemented with commercial packages or leased from application service providers (ASP) for a small monthly fee. Some packages are available for a free trial period ranging from 30 to 90 days. Larger applications can also be outsourced or developed in-house. Building medium to large applications requires extensive integration with existing information systems such as corporate databases, intranets, enterprise resource planning (ERP) and other application programs.


In this chapter, the development process of e-commerce applications is described, alternative development methods are compared, important development issues are discussed and the development of a storefront is illustrated through a Yahoo! Store application.

14.2 E-Commerce Application Development

E-commerce applications can be developed internally, bought or leased. In e-commerce, it is very common to outsource at least part of the system development process.  Each approach has its advantages and drawbacks. In the next sections, we will explore these approaches more thoroughly. 

14.2.1 Development Methods

Buy

Standard features required by common e-commerce applications can be found in commercial packages.  Buying an existing package can be more cost-effective and time-saving by comparison to in-house application development. The “buy” option should be carefully considered and planned for to ensure that all critical features for current and future needs are included in the selected package. Otherwise such a package may quickly become obsolete. In addition, organizational needs can rarely be fully satisfied by buying one single package. It is therefore sometimes necessary to acquire multiple packages to fulfill different needs. Integration may then be required among these packages as well as with existing software. A number of commercial packages for B2C as well as B2B applications are currently available. In selecting the appropriate package, the following criteria need to be considered: 

Functionality

It is important to ensure that the functional requirements can be adequately fulfilled by the selected package. Current and future needs should both be taken into account to avoid obsolescence within a short period of time. Oftentimes, packages need to be modified or adapted to the specific requirements of an application. It is therefore important to evaluate the extent to which a package can be adapted and the willingness of the vendor to perform or support the adaptation. 

User-friendliness

User-friendliness is especially important for e-commerce applications, as the users are from outside of the organization, e.g., customers and suppliers. Lack of user-friendliness in e-commerce applications may affect the bottom line, as it could lead to losing business. This consequence is far more serious than that for regular applications, where only productivity or efficiency is impaired. 

Information Requirements

The selected package should satisfy the critical information requirements of the e-commerce application. Information collection, storage and retrieval capabilities as well as the database structure should be carefully examined. 

Hardware and Software Resources

The computer model and operating system required by the package must be compatible with the existing platform. The CPU and storage requirements are also important efficiency considerations.

Installation

The installation effort required to implement the package should also be taken into account. Some packages are complex and their installation requires extensive consultation. The installation process may also take considerable conversion time as well.

Maintenance Services

As e-commerce application requirements are constantly changing, continuous maintenance is therefore required. It is important to consider how often the package needs to be upgraded and whether the vendor provides assistance for its maintenance.

Vendor Quality

It is less risky to acquire the package from a vendor that has a good reputation and track record. The quality of the vendor can be indicated by their related experience in the particular application, their sales and financial record and their responsiveness to clients’ requests. A number of novel e-commerce applications are provided by dotcoms that do not have a long track record. It is sometimes difficult to assess such vendors. Some of them may even go out of business leaving their clients without support. Vendor support may include online help and customer relationship management (CRM) programs, as well as virtual communities. 

Cost

Cost is an important factor that is often underestimated. In addition to the purchase price of the package, other costs such as installation, integration and maintenance costs must be included in the evaluation. 

Lease

As compared to in-house development and purchasing commercial packages, the “lease” option can result in important cost and time savings. Though the packages for lease may not always entirely fit with the application requirements, many common features that are needed by most organizations are usually included. Leasing can be especially attractive to small businesses that cannot afford major investments in IT. Big companies may also prefer to lease packages in order to test potential e-commerce solutions before committing to heavy IT investments. As there are major shortages of IT personnel with appropriate skills for developing novel e-commerce applications, several companies outsource the development process due to lack of in-house expertise. Even those companies that have in-house expertise may not be able to afford to wait too long for strategic applications to be developed in-house and hence lease such applications from external resources to establish a quicker presence in the market. 

To decide on whether to outsource or develop internally, there are a number of issues to consider. The first issue is whether the required technology is available as a commodity. If it is not a commodity technology, the required skills for development may be accessible from only a few specialized sources at high costs. Commodity technology, on the other hand, may be easier to develop internally particularly when there is excessive capacity. However, costs would be much higher for internal development compared to outsourcing where economy of scale is obtainable. 

The second issue to consider in choosing between outsourcing and internal development is the rate of change of the technology. If the technology and project requirements are expected to change rapidly, then internal development may be more suitable.

Another issue is the need for integration. Outsourcing is more practical if there are a few and well-defined interfaces between the new application and the existing ones. Internal development may be a more sensible choice if complex and custom integration is required.

In-house development and leasing are not mutually exclusive. Given the lack of in-house expertise and the time pressure, several companies are forced to outsource core competencies in the short term, while developing long-term solutions in-house.

Indeed, the life cycle of technology outsourcing consists of four phases, namely, early outsourcing, internalization, centralization and late outsourcing (Treese and Stewart2, 1998, chapter 7).  Faster development of a technology can be facilitated by calling on specialized skills from outside experts. In e-commerce, a few companies have the required expertise in-house and even if they do, they do not have the time to perform the development and installation on their own. Therefore, early outsourcing of e-commerce applications is common. In the second phase, an IS team is formed to take over or internalize the necessary skills for in-house development. In this way, the specific requirements of the organization can be better met.  A central support group for the technology can be established when the technology starts to be widely adopted across the entire organization in order to minimize operational expenses. Towards the end of its life cycle an e-commerce application may no longer be a major part of the business. While the company may still need to operate this technology, supporting it internally may divert the effort of the IS team from exploring new technology and business opportunities. Therefore, it may be preferable to outsource the operation of the application and benefit from the economies of scale of the external sources.

Both development and operations of software can be outsourced. More and more companies are outsourcing the latter due to its cost-effectiveness. Application Service Providers (ASPs) provide this kind of service.
Application Service Providers (ASPs)

Application Service Providers, or ASPs, are companies that lease software to other companies or organizations via the Internet.  A minimal monthly fee is usually charged to the leases. Such fee is set based on either a flat rate or on the user utilization rate. A buy-or-lease option is sometimes offered at the end of the lease period. 


Leasing from ASPs is a desirable option for small-to medium-size businesses, for which in-house development and operation of e-commerce applications can be time-consuming and expensive. Leasing from ASPs does not only save various expenses (such as labor costs) in the initial development stage, it also helps to reduce the upgrading and user training costs in the long run. A company can always select another software from the ASP to meet its dynamic needs and does not have to further invest in upgrading the existing one. In this way, overall business competitiveness can be strengthened through reducing the time-to-market and enhancing the ability to adapt to changing market conditions. This is particularly true of e-commerce applications for which timing and flexibility are crucial.  Leasing from ASPs, however, is not without disadvantages. Many companies are concerned with the adequacy of protection offered by the ASP against hackers, theft of confidential information and virus attacks. 

It is also important to ensure that the speed of Internet connection is compatible with that of the application to avoid distortions to the performance of the application. It is not advisable to run heavier-duty applications on a modem link below a T1 line or a high-speed DSL.


Examples of well-known ASPs include IBM, Oracle and Microsoft. Each of these provides a wide variety of services ranging from hardware to software solutions. In selecting an appropriate ASP, the following criteria need to be considered:

Track record

In assessing the ASP’s track record, one can look at how long the ASP has been in service, who its customers are and how satisfied they are with its service.  It is, however, difficult to make such an assessment, as most ASPs are new to business. To minimize the risk, minor applications can be rented first. This will provide an opportunity to perform a firsthand evaluation of the ASP before renting major application.

Application and Data Storage

The client company should inquire how the application and its data are stored. Using dedicated servers may be more costly than sharing them with others, but reduces the security risk.

Scope of Service

Terms of fundamental services such as routine maintenance and availability of redundant servers, as well as default file backups, should be clearly defined and agreed upon.

Support Services

User training is a very important support service, especially for complex applications. Other support services include phone, Web and e-mail help hotlines or sometimes a combination of these. However, not all of these services are always free of charge. It is also important to ascertain whether the services are actually rendered by the ASP itself or subcontracted to other companies.

Integration

Integration is particularly important for applications such as enterprise resource planning (ERP), accounting and customer relationship management (CRM). It is necessary to integrate such applications among themselves and with other existing systems. The effort required for integration and the assistance provided by the ASP for achieving the integration are critical factors.

Database Format and Portability

The schema and physical structure of the databases of the ASP’s application should be compatible with those of existing applications of the client company in order to facilitate the integration of the rented application with the existing ones. The extent to which these databases can be internalized or used with other applications of other ASPs is an important factor for reducing the dependence of the customer company on the ASP.

Develop

The third approach to develop an e-commerce application solution is simply to build it in-house. Although this approach is usually more time-consuming and more costly than the other two (buying and renting), it often leads to a better satisfaction of the specific organizational requirements. Companies that have the resources to develop their e-commerce application in-house may follow this approach to differentiate themselves from the competition, which may be using more generic applications that can be bought or leased. The in-house development of e-commerce applications, however, is a challenging task, as most applications are novel, have users from outside of the organization and involve multiple organizations.  Oftentimes, a number of components (e.g., shopping carts, payment systems) are not developed in-house but rather acquired from well-known vendors and integrated with the other components of the application.

A number of methodologies for in-house development can be followed. In the next paragraphs, the most important methodologies, i.e., Systems Development Life Cycle (SDLC) and Prototyping, are briefly described and compared. 
Systems Development Life Cycle (SDLC)

The SDLC consists of six stages, namely, project definition, system study, design, programming, implementation and post implementation.  A problem or an opportunity must be identified and defined in the first stage. To solve the identified problem or to take advantage of the recognized opportunity, specific objectives are defined.  In the second stage, system study, the requirements of the defined objectives are analyzed and a number of alternative e-commerce solutions are considered and compared.  In the third stage, the selected solution is designed, resulting in both logical and physical design specifications. In the fourth stage, the design specifications are programmed into software code.  In the fifth stage, the required hardware is acquired and the programmed software is tested and installed. Implementation also involves the training of end-users and the conversion to the new system before putting it into operation. In the last stage, post-implementation, the development project is audited and the new system is evaluated by the users to see if any modifications are needed to meet the constantly changing requirements.

The main advantage of the SDLC approach is quality assurance.  It consists of well-defined and well-documented stages with multiple checkpoints.  Quality assurance, however, comes with major costs, i.e., labor and time.  Even when the labor and time resources are not in shortage, the suitability of the SDLC for the development of e-commerce applications is still not obvious.  The SDLC is inflexible in that it assumes that all system requirements can be defined in advance.  This is, however, not the case for most e-commerce applications.  The majority of e-commerce applications are novel, involve users from outside the organization and are constantly evolving.  It is therefore difficult to identify all requirements in advance.  In such a case, the prototyping approach may be more appropriate.

Prototyping Methodology

With the prototyping methodology, an initial list of basic system requirements is defined and used to build a prototype, which is then improved in several cycles based on the users’ feedback. Prototyping is especially suitable when user requirements are poorly defined and ambiguous. Several companies have used this approach to develop their e-commerce applications for two important reasons: 1) being first to market and 2) involving the users (mainly customers) in the design of the applications.  By quickly building a prototype instead of a full-fledged application, a company can establish an online presence faster than its competitors.  The initial prototype is then developed further based on the users’ feedback.


The prototyping approach, however, is not without limitations. There is a risk of getting into an endless loop of prototype revision, as the users may never be fully satisfied.  Although such a risk is a concern in the development of regular applications where the aim is to develop a final product, it should be expected and planned for in the development of e-commerce applications because of the rapid growth of e-commerce technology and business models.  In other words, the development of e-commerce applications could be viewed as a continuous improvement process.  Another limitation of the prototyping approach is the risk of idiosyncratic design in that the prototype is revised based on the feedback of only a small group of users that is not necessarily representative of the entire user population.  Such a risk can be alleviated by embedding systematic feedback mechanisms in the application itself, such as click trails and online feedback forms to elicit input from as many users as possible.

14.2.2 Important Development Issues  

In the following paragraphs important issues related to the development of e-commerce applications and the management of the development project are discussed.

Estimating Costs

The costs of IT projects are usually difficult to assess and often underestimated.  This is especially the case for e-commerce projects because of the novelty of the solutions (no benchmarks) and the involvement of multiple organizations. In addition to the obvious costs associated with regular applications, it is important not to neglect the installation, integration and maintenance costs, which are typically high for e-commerce projects.  Oftentimes, the customization and integration of different components acquired from different vendors are necessary for the implementation of an e-commerce solution.

Measuring Benefits

It is often difficult to accurately predict the benefits of e-commerce applications; as such applications are usually novel with no precedent to form the basis of evaluation.  Furthermore, most e-commerce applications are interorganizational with effects on the environment of the organization.  Such effects are usually intangible and difficult to isolate and quantify.  While traditional IT applications may result in improvements in organizational effectiveness and efficiency, e-commerce applications can introduce paradigm shifts, i.e., new business models.  Some caution needs to be exerted in estimating the revenue generation potential of these new models. One of the often cited failure factors of dotcoms is the overestimation of revenue.   The immediate benefits of e-commerce initiatives are not expected to always outweigh the costs.  Sometimes e-commerce applications are regarded as a competitive necessity.

Sizing and Performance

The required size and performance are difficult to predict, as the growth of the user population of certain e-commerce applications is hard to anticipate.  Overloading the application deteriorates performance.  While for regular applications, a deterioration of performance may affect productivity and user satisfaction, for e-commerce applications it results in loss of business.   The system should be designed to handle both the regular load as well as periods of heavy use, known as flash crowd.

Personnel

Staffing requirements should be planned for in advance to ensure the organization has the appropriate human resources for system development (in case of in-house development), implementation, operation and maintenance.  Currently, it is difficult to recruit and retain IT personnel with appropriate knowledge and experience in e-commerce applications.  To enhance the loyalty of their employees, some dotcoms are offering them share options. Special expertise can be acquired from external consultants. 

Planning for IT Evolution

Planning ahead for technological evolution facilitates the upgrade of e-commerce applications and enables the organization to adopt innovations faster than the competition. It is therefore very important to allow for flexibility in the application design so that the chosen options do not impose major limitations on future choices.  Given the rapid pace of evolution of IT, it is preferable to develop e-commerce applications incrementally in order to take advantage of the latest developments in the technology.

Scaling

System scalability refers to how big a system can grow in various dimensions to provide more service. There are several possible measures for a system scale.  They include the total number of users, the number of simultaneous users and transaction volume. These dimensions are not independent, as scaling up the size of the system in one dimension can affect the other dimensions. The growth of scale is facilitated or constrained by the system architecture. For instance, if all components of a system such as the catalog server, user account management and payment system are all designed to operate on a single computer, the main option for scaling up the system is to use a larger computer. Such a system is therefore limited by the size of available computers.  Distributed applications, on the other hand, may be less efficient for small systems, but will scale up much better with growth.

 Performance

System performance is a critical factor for business success, particularly if the system is used for Internet commerce. In addition to convenience, good performance also brings along customer growth and competitive advantages. Performance is measured by two main metrics: latency and throughput. Latency measures the time required to complete an operation such as downloading a Web page. It is an indicator of the user’s experience with the system.  Throughput measures the number of operations completed in a given period of time. It indicates capacity or number of users that a system can handle. Throughput and latency are interrelated. An increase in either measure will lead to an increase in the other.

Reliability

Reliability is an essential requirement for a successful system. Its importance is even more significant for e-commerce applications where system failure leads to embarrassment in public. For offline businesses, it is always possible to handle system failure by, say, doing the work manually. When an e-commerce application fails, on the other hand, business is interrupted and the company loses customers. System reliability can be enhanced through redundancy, i.e., back- up systems.  

Security

Security is one of the most important factors for the adoption and diffusion of e-commerce.   System, communication and data security must be addressed early in the design of e-commerce applications and not after implementation. In addition to technological solutions such as firewalls and encryption, physical and procedural security measures must also be enforced.

Requirements Analysis 

Regardless of which development method (buy, lease or develop) is selected, system requirements must be clearly defined. This may not be an easy task since in some cases users may be outside of an organization or may not know their own needs well. It is difficult to elicit a comprehensive list of requirements. An initial set of requirements can be generated by conducting focus groups involving users’ representatives offline as well as online. The initial set of requirements can serve as the basis for the development of larger survey to determine the user preferences and priorities.

14.3 The Process of Storefront Development 

Although it may be difficult to plan for a long period of time, a storefront strategy needs to be defined before starting the development process. Issues such as the value proposition to customers, differentiation from competition, planned growth, branding and image are important decisions that affect the storefront design choices.


Several solutions for storefront development are now available in the market.  For example, Yahoo! Store (http://store.yahoo.com) serves as a good starting point for small/medium- size businesses to create their own stores.  It offers a fast way to get a storefront up and running quickly and for a minimal cost and without requiring any hardware or software investments. A second example is Bigstep.com (http://www.bigstep.com).  It renders Web-based storefront-building services similar to that of the Yahoo! Store. The distinction is that users are allowed to set up their storefronts for free. Fees are only charged for additional features such as establishing a merchant account. However, there may be a lack of uniqueness and flexibility in the storefront design using such web-based storefront building services. Alternatively, an organization may also develop its own storefront using off-the-shelf software on its own server. This approach allows for adapting the application design to the specific needs of the business and for differentiating the storefront from those of the competitors. This approach, however, is usually more costly, may take longer and requires some in-house technical expertise not just for installing the required hardware and software, but also for operation and maintenance. An example for such type of solution is Microsoft’s Site Server Commerce Edition, which has a built-in wizard that helps the users to model their online-business processes graphically.


Before choosing the appropriate solution, a number of issues need to be considered in order to generate a list of requirements.  The following is a list of questions that need to be addressed in defining the requirements:

Customers: Who are the target customers? What are their needs? What kind of marketing tactics should be used to promote the store and attract customers? How do you enhance customer loyalty?

Merchandising: 

What kind of products or services will be sold online? Are soft goods or hard goods being sold?  Are soft goods downloadable?

Sales Service: 

Can customers order online? Can they pay online? Can they check the status of their order online? How do you handle customers’ inquiries? Are warranties, service agreements and guarantees available for the products? What are the refunding procedures?

Promotion: 

How are the products and services promoted? How do you attract sales? Are coupons, manufacturer’s rebate or quantity discounts offered? Is cross-selling marketing possible?

Transaction Processing: 

Is transaction processing in real-time?  How are taxes, shipping and handling fees and payments processed? Are all items taxable? What kinds of shipping methods are being offered? What kinds of payment methods such as checks, credit cards or cyber cash are accepted?  How will order fulfillment be handled?

Marketing Data and Analysis

What information, such as sales, customer data and advertising trends, will be collected? How would such information be utilized for future marketing?

Branding

What image should the storefront reinforce? How is the storefront different from those of the competition? 


The initial list of requirements should be as comprehensive as possible.  It is preferable to validate the identified requirements through focusgroup discussions or surveys with potential customers.  The requirements can then be prioritized based on the customers’ preferences.  The final list of prioritized requirements serves as the basis for selecting/customizing the appropriate package or designing a storefront from scratch.  The following is a list of design guidelines:

Availability and Fast Loading

One of the major advantages of a virtual store is that it allows consumers to shop anywhere and anytime.  Such convenience can be undermined if the storefront is not always up and running or is too slow. Although the number of consumers with broadband Internet connection is increasing, speed remains an important issue, as storefront applications grow hungrier for resources. Simplicity of Web page design is important, and unnecessary multimedia should be minimized. 

Simplicity of Site Structure

Customers should not be provided with too many choices. Researches found that people are normally distracted with an excessive number of choices. The number of options should be limited to around seven or fewer.

Use of a Shopping Cart

A shopping cart in a virtual store is similar to the cart in the supermarket. It lets customers get a clear idea of what products are selected before they check out.  

Good Navigation

Navigation efficiency is another important issue. It should be possible to place purchase orders within three clicks. There should also be clear linkage between each single page of the site.

Globalization

The World Wide Web, as its name suggests, is internationally available. Customers may come from any corner of the globe. Therefore, it is important for the company to include details on shipping and handling for non-local customers.  Different language options should also be provided.

Maximizing Ways to Order and Ways to Pay

Offering a wide range of ordering and payment methods helps increase sales. Ordering options can include online, e-mail, fax, phone or even snail mail.

Payment methods include credit cards, digital cash, electronic checking or COD.  Providing Secure Electronic Transaction (SET) is essential when accepting credit cards.

Further information on SET can be found on http://www.visa.com/nt/ecomm/security/set.html.

Establishing Credibility

It is important to establish customers’ trust towards the online store. There are a lot of rip offs and run aways reported on the news about Internet businesses.  Ways to nurture trust include providing the telephone number, fax number, and address of the company or displaying verifiable testimonials from previous customers. Registration with security authorities like Verisign or TRUSTe is also a good way to establish trust. 

Offering a Personalized Service

Personalization can strengthen relationships with customers. It allows the customer to have his/her individual online presence with information that meets his/her own specific interests. Other ways of personalization include sending personalized electronic coupons to frequent shoppers and sending personalized newsletters. However, these kinds of services are highly costly and, therefore, are usually offered by big companies only.

Presales and Postsales Support

Both presales and postsales support are important customer services.  An example of presales service is to provide adequate information on the products sold on the site. An e-mail address should also be given for customer inquiries. These inquiries should best be handled within 24 hours and no later than 48 hours. Statistics also show that the majority (75 to 80%) of these inquiries can be answered by including a section for Frequently Asked Questions (FAQ).  

Postsales services include sending order confirmation and allowing for order tracking. Ongoing product support service should also be rendered in the site. A good example of such postsales service is the support page of Hewlett Packard (HP) (http://www.hp.com), which offers software and hardware support services, consulting and outsourcing, customer education and technology financing. 

Realistic Pricing

Most customers expect lower prices on products online or at least about the same price as that offered by physical stores. Competitiveness would be weakened if prices were set to be excessively high.

Remember to Sell

The types of marketing methods used in the real world work equally well in a virtual store. Examples of marketing strategies include uses of contests, promotional discounts and coupons.  

Implementation of Evaluation Devices

Shopping and surfing behavior of customers such as shopping history and pages visited can be obtained from statistics generated from log files. These data are important for managerial decisionmaking and formulation of marketing and advertising tactics. 


Long before the emergence of Internet technology, direct marketers have been keeping track of their potential customers. For instance, they put unique source codes on almost everything such as coupons, catalogs, or postcards they send out to their customers. When those coupons are presented upon purchase, the company can keep track on which placement yields the interest of customers. Similar marketing strategies are applicable on the Internet as well.


Effectiveness of different marketing strategies needs to be evaluated promptly. For instance, direct mail campaigns may reach a large number of customers but generate few sales. Putting an advertising banner in other Web sites may draw only a few customers, but most of them place actual orders. In addition, a specific code can be incorporated in the advertising banner to track the source, Web sites where customers come from. An example of the use of ad banners can be found at http://www.onlinegifts.com/index.cfm?MC=0033.

Collecting Statistics

Understanding what information is available for further analysis is an important issue in market research. The data for tracking customer behavior is actually limited, and some of them may not be reliable as well.  The following table shows the types of information that a company can obtain from its Web server:

Hits and Pageviews

A hit is a request for a file the server receives.  This includes anything that appears on a page such as images and sound files, etc.  By using a hit counter, it is easy to find out the number of hits of a certain site. On the other hand, pageviews offers higher accuracy and count an entire page as a whole instead of every single part on a page separately. Counts of pageviews are hence more informative than that of hits.  To differentiate hits that are pageviews from mere hits, the following criteria should be considered:

· Name of the file served

· Type of the file served (e.g., HTML, GIF, WAV, etc.)

· Web server’s response code 

· Visitor’s code (do not count pageviews generated by your own staff)

What else can you get from Pageviews?

There are different types of pageviews, namely, pageviews by time bucket, by customers’ logging-in status, by visitor hardware platform and by visitor’s host. 

Pageviews by Time Bucket.  

This type of pageview allows frequent review of the number of accesses to the site. Group pageviews by time bucket also enable the company to ascertain the time slots such as morning, afternoon or evening in which the site is visited by customers. 

Pageviews by Customers’ Logging Status. 

This information helps determine whether requiring customers to log in is worthwhile or not. For instance, if the number of pageviews of customers who log in is substantially greater than that of those who do not, the company may find the log-in requirement effective and worthwhile.

Pageviews by Referrer.  

Some customers are drawn or referred to visit the site by clicking on banners or links in other Web sites. Knowing the source of such referrer is useful for assessing the effectiveness of the location of banners, and customers’ interests can also be found out from the nature of the Web site with those banners. 

Pageviews by Visitor Hardware Platform, Operating System, Browser, and/or Browser version.  This type of pageviews allows the company to obtain customer information on the hardware platform used (e.g., Macs or PCs) and their browser type (e.g., Internet Explorer or Netscape). 

Pageviews by Visitor’s Host 

This type of pageview provides information on the host of customers. The site can be reached via hosts such as AOL or other online services.

How to Count Individual Visitors?

Counting of visitors is more difficult than that of pageviews.  There has been so far no reliable method to count the former. Basically, there are three types of information on visitors that can be utilized to track their number. They are, namely, their IP addresses, their member names (if membership is required by the site) and their cookies.  

IP addresses are the easiest to count since this information can be conveniently recorded in log files. However, it may not reflect accurately the number of individual visitors since a different IP address would be assigned for each connection. A single visitor may be counted twice in case he/she connects to the Internet twice within the same period of time. Therefore, this method may be a good choice if the number of visitors is just counted for a short time frame such as one day, since inaccuracy arises if the counting is done across different periods of time. 


Counting of membership is more reliable than that of IP addresses. The number of visitors can be found out by counting the number of membership log-ins. Some sites even require logging in with passwords in addition to membership account names. However, it is important to note that the logging-in process may drive away visitors who do not bother to type in the account name and password all the time. An alternative to resolve this is to combine the use of IP addresses and membership. That is, membership would be counted for those visitors who log in while IP addresses would be counted for those who do not. 


Counting of cookies is another method to ascertain the number of visitors. Cookies should be defined so that a unique value can be assigned to each individual visitor. Cookies are sometimes known as machine ID, as the code is tied to the machine used by the visitor instead of to the visitor him/herself. However, cookies can be turned off by visitors and cookie specification also allows browsers to delete old cookies. In this way cookies cannot be relied upon as the sole way of counting. Double counting may occur when the same visitor browses the site using a different PC. Similarly, the number of visitors may be undercounted if the same machine is being used by several different visitors. In addition, mistakes can arise from the way the proxy server handles cookies. It may not deliver the cookie to the visitor’s machine or it may deliver the wrong one. Some servers may not even send back the cookie to the Web server of the site.


To resolve the issues discussed above, the following counting methods are suggested:

· Membership should be used for counting if the time frame is short such as one day only

· Cookies should be counted in case there are hits without membership names and they also give more reliable results when the time frame is long like multiple days.

· IP addresses should be counted in case there are hits without both membership names and cookies

Solutions to Review

Intershop 4:  This virtual storefront package works best for large enterprises, Application Service Providers (ASPs) and online marketplaces. 

http://www.intershop.com/products/index.htm?callname=products_overview#is4
iCat Pro:  It offers a wide variety of wizard which helps customers to set up their own online storefronts easily within a short period of time.

http://www.icat.com
Yahoo!:  This service is ideal for small-to medium-sized businesses.  Installation requires no specific software but a Web browser. The storefront is available for free trials for 10 days.  We will discuss the Yahoo! option in greater details later in this chapter.

http://store.yahoo.com
Netscape:  

There are over 50 options of different customizable e-store packages.  Customers can create their stores on the Web in just a few minutes. It also allows a free trial period of 10 days. 

http://netopia.netscape.com/new/ntscp_ecom_begin.html
Allaire ColdFusion:  

ColdFusion is a complete Web application server for experienced users. It is ideal for developing and delivering scalable e-business applications. 

http://www.allaire.com/products/coldfusion/
Microsoft Site Server Commerce Edition:  

It is also ideal for developing comprehensive e-commerce solutions.  Free trial versions are available for downloading from the site.

http://backoffice.microsoft.com/products/
Regardless of whether an organization decides to buy, lease or develop their software, they are all required to undergo a number of planning, analysis and design activities that are critical for successful storefront development.

14.4 Building an Application with Yahoo! Store

How and How Much to Set Up a Virtual Store with Yahoo!

Yahoo! Store (http://store.yahoo.com) provided by Yahoo! is one of the most inexpensive storefront services currently available. It is a good choice for small to medium businesses as users can easily set up their storefronts in a few minutes with several predesigned templates provided by Yahoo! Store.  Furthermore, a store created with Yahoo! Store will immediately be launched as part of the Yahoo! Shopping site and subscribed to its search engine once the business is ready to open.  


The monthly charge for a Yahoo! Store is US$100 if less than 50 items are sold and US$300 for up to 1,000 items. No setup fee is required in either case (prices valid as of December 2000).

Different Features of Yahoo! Store

Table 14.3 lists the features that Yahoo! Store supported as of December 2000. Each feature would be discussed in greater detail later in this section.

Features
Yahoo! Store

Maximum Number of Products
18,000 in largest site

Own Domain Name
Available

External Product Search
Available (on Yahoo! Shopping)

Store Products Search Engine
Available

Database Upload
Available

Graphic Upload
Available (Automatic thumbnails)

Product Display Flexibility
Available

Soft Goods
Available (Downloadable feature)

Product Options (e.g., size, color, etc.)
Available

Web Pages
Static

Computation of Invoice Pricing
Available

Setting Products as Specials
Available

Quantity Pricing
Automatic

Cross Selling
Available

Tax Calculation
Auto calculation by state from table 

Real-time CGI available

Computation of Shipping Charges
Auto calculation from price or weight tables, from UPS calculator, or real-time CGI

Order Tracking by Customer and Merchant
Available (to Manager only)

Merchant Order Notification
Available (By email or fax)

Inventory Management
Not Available (Only able to display availability status on site) 

Traffic and  Sales Reports
Available (To Store Manager only)

Merchant Credit Card Account Required
Available

Payment Gateway
Included

Initial Set-up Costs
Nil

Hosting Fees 
--US$100 per month for up to 50 products;

--US$300 per month for up to 1,000 products. An additional $100/month will be charged for each additional 1,000 products.

Transaction Fees 
Nil

Table 14.3 Features of the Yahoo! Store

Creating Your Own Store

There are three prerequisites needed to start creating an online store with Yahoo! Store.

1. A computer with a Web browser and Internet access.

2. A Yahoo! ID.  Application of such ID can be done at http://store.yahoo.com. 

3. A merchant account for processing credit card payments.  It can be applied through Bank One via Yahoo! Such account is only necessary to start running the business and is not essential during the stage of creating a store.

To build a site, go to Yahoo! Store home page (http://store.yahoo.com) and log in with your Yahoo! ID and password.  Once you are in, click on the link “create a store” and fill in the name and ID for your account, the ID will act as the site address for your virtual store and therefore it must be a unique one. For instance, if you choose hotfashion as your ID, then your future store address will be like this: http:/store.yahoo.com/hotfashion.  The store will be valid for 10 days. Next Yahoo! Store will take you through a short tour to guide you through the different essential steps to set up the store. However you may also log into the store through the simple interface. 

Front Page Design

Once you get into your store, you will reach the front page and see four items (refer to Figure 14.3 as shown below). The name of your store will appear at the left-hand corner of the screen.  There will also be a button bar on the left side, and these buttons are called the navigation buttons. Third, there is also a row of buttons at the bottom of the screen known as the edit buttons. The help button is available as well, showing a list of definitions for the edit buttons.

[image: image1.png]SEIES

Close

4 2 W oS & @

‘ btk Fromt Fesd s  Somh Newwe P Seiy s
| oonis &Gt

Rirstent Message [ Webblal [ Contae

=] @ whats eaed

eople [ YolowPages [5) Dowrload [B) Find Sites (4 Charnels
izl Fashion and Accessories

Women's Fashion

Cardigan

WF123 Regular price: $40.00 Sale price: $35.00 Color
Black =] Size: [xS ] Order

Navy Blue
[Vioiet

o e [ New Ao Wew kg i [cut opy | it [cok v JEBIY

Document: Done

He 9, AP





Figure 14.3 Front Page Design

(Reproduced with permission of Yahoo! Inc. ©2000 by Yahoo! Inc. YAHOO! And the YAHOO! logo are trademarks of Yahoo! Inc.)

Sections and Items

There are three different types of pages within the simple interface, namely, front page, section page and item page. 

Items are the individual products available for sale, whereas sections are categories of similar items.  For instance, our online store sells clothes and accessories and we want to add a Disney necklace as one of the items.  What we will have to do is to first set up a section known as Accessories and include several items under it, such as necklace, bracelet, earrings, etc. It should be noted that an item page looks different from the section page. In the item page an enlarged image of the item can be found with some detailed description as well as an ‘order’ button for placing an online order. A section page contains a series of links to different items and the size of the item image is also diminished.

How to Create a Section
To create a section, you should click on New Section on the edit button row at the bottom of the front page. You will then see a page containing two fields: Name and Caption.  Enter a name for the section you want to create into the Name field such as Accessories. Additional description of the section can be entered in the caption field. All of these changes can be saved by clicking on the Update button in the top left-hand corner. You will now see your new section named as Accessories right below the name of the store. 

How to Add an Item

Next, we will add an item under this section. Click on New Item and you will see that there are a total of four fields in this page, namely, Name, Code, Price and Caption.  The name of the section such as ‘necklace’ is entered into the name field. The code field is where you fill in your item’s SKU, stock number or ISBN, or any other code to identify the particular product, such as CA123.  The selling price is entered in the price field, such as 200.  The dollar sign is optional to fill in, but it is more important to state clearly the currency in the caption field that allows you to put in descriptive text for the item. Similarly, all of these changes are saved by clicking on Update. There is no upper limit for the number of items to be included under one section.

How to Upload an Image

A product image or picture can be uploaded onto the store by going to an item page and clicking on the Image button. Such uploading can only be done with Netscape 2.0 or higher versions or Microsoft Internet Explorer 3.0 or higher.  


To select the image file to be uploaded, click on the Browse button to locate the file from your local disk drive through the popup window. Longer time would be needed for image files of large size. When the target file is found, click on the Send button to upload it to the store.  Accordingly, an image can be seen on the related item page (refer to Figure 14.4). 
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Figure 14.4 

(Reproduced with permission of Yahoo! Inc. ©2000 by Yahoo! Inc. YAHOO! And the YAHOO! logo are trademarks of Yahoo! Inc.)

How to Publish Your Store


The most crucial step of setting up an online store is to make it visible to your customers. Such visibility can be achieved by clicking on the Publish button on the front page. It would change into ‘published’ to confirm that the store can then be visited via the Internet.  The URL for this illustration is http://store.yahoo.com/hotfashion.

How to Place a Test Order

Orders can be placed by clicking on the Order button on each item page, unless there is a corporate firewall that prevents you from ordering. All items selected would be taken to a shopping cart that functions similarly to the cart used in the supermarket. There is no limit on the number of items placed into the shopping cart, and you can always pick additional items by clicking on the ‘Keep Shopping’ button. 


When shopping is completed, you may click on Check Out to proceed with filling in the order form. Essential information to be input includes shipping and billing addresses, name and credit card numbers if payment method is set to be credit cards. An order number would be assigned to a valid and complete order form that starts from 485 by default.

How to Retrieve an Order

 There are several ways for the site manager to retrieve an order. The manager may export the orders to external database software, such as Microsoft Access or Excel, or to have Yahoo! fax the orders to him/her (but note this feature is only available to companies located in North America).  Alternatively, orders can also be reviewed on the Internet.

To view orders online, you must login as a store manager. Then an editing page would be displayed with functions and settings that can be modified. By default, Yahoo! Store will automatically put an asterisk next to Order when there are unread orders.  Order status can be reviewed by clicking on the order link. 


You may choose to save the order to your hard disk or print a hard copy. Orders received previously will be stored in the server for several months.  However, the credit card numbers on the orders should be deleted for security purposes after they have been sitting on Yahoo!’s server for 10 days.
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Figure 14.5 Manager’s page

(Reproduced with permission of Yahoo! Inc. ©2000 by Yahoo! Inc. YAHOO! And the YAHOO! logo are trademarks of Yahoo! Inc.)

How to Add Introductory Text 

Many stores have an introductory paragraph about the site. Such a paragraph can be added by clicking on the Edit button on the front page. The Message field allows you to enter the details of the introduction, and multiple paragraphs can be set by separating each of them with blank lines. These changes can be saved by clicking on the Update button.

How to Create a Special
More attention can be attracted if some special items can be put right on the front page for immediate viewing by every visitor of the site. This can be done by clicking on the Special button at the bottom of the item page. There would immediately be a thumbnail version of the image (if any) together with the name and price of the item (refer to Figure 14.6 below) on the front page.  


The item can be removed from the front page by clicking on the Not Special button in the item page. To keep customers coming back to revisit the site, it is recommended the item on special be changed regularly and, if possible, frequently.
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Figure 14.6 Creating a Special on the Front Page of the Store

(Reproduced with permission of Yahoo! Inc. ©2000 by Yahoo! Inc. YAHOO! And the YAHOO! logo are trademarks of Yahoo! Inc.)

Edit Variables

The overall properties of your site can be edited by clicking on Variables, available on every page.  Once changes are made under Variables, every single page in the site will be changed accordingly.  However, unique properties can be created if you have chosen to override the variables on any particular individual page.

How to Customize Shipping and Payment Methods
Payment and shipping methods can be customized by first logging into the account as a store manager and then clicking on Pay Methods under the Order Setting Column. You may select the desired payment method such as Visa or Mastercard by clicking on Yes next to the method. Other forms of payment can also be specified at the bottom, such as your store charge card. These changes can be saved by clicking on the Update button.


Customization of shipping method is also possible by clicking on the type of shipping methods preferred following similar procedures as above.

The Regular and Advanced Interface

More features can be added through the Regular interface by clicking on Regular under the Edit column. 


There are more features, fields and variables in the Regular interface.  Clicking on the small red triangle at the end of the edit button row would switch the mode to the Advanced interface where even more buttons can be found. However, the Advanced interface is suitable for experienced programmers only, since all security devices are turned off here. Generally speaking, the Regular interface is adequate for development of an online store.

How to Set Discounted Prices and Quantity Pricing

Discounts can be offered by clicking on Edit on the item page. There are a number of sub-fields under the Price field. The marked price, for instance, 100, can be entered in the Price field while the net price after discounts (say, 80) can be entered in the Sales Price field. These changes can be saved by clicking on the Update button.


Quantity discounts can also be set down by entering the details into the related field. For example, if a particular item is sold at $10 for one, two for $18, then 10 for $90, etc., the following numbers should be filled in in the Price field:


10 2 18 10 90

Orderable Items

Stock availability can be shown under the Sales Price field by clicking on Yes (for available items) or No (for unavailable items), respectively. 

Set the Options Feature
Specification of different colors or sizes can be entered into the Options field. For instance, different colors such as Black, Navy Blue or Violet and different sizes like XS, S, M and L can be entered  in the following format:

Color Black “Navy Blue” Violet

Size XS S M L

Each set of options is separated by a blank line, and it will be presented as a drop down menu on the page where customers may choose the color they want (refer to Figure 14.7). 
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Figure 14.7 Setting Options

(Reproduced with permission of Yahoo! Inc. ©2000 by Yahoo! Inc. YAHOO! And the YAHOO! logo are trademarks of Yahoo! Inc.)

How to Add an Accessory to an Item

Accessories are additional items at the bottom of an item page. The purpose of adding an accessory is to promote another related item that associates closely with the original item. For example, a tie can be added as an accessory under the item Shirt instead of starting a new item page for it.


An accessory can be added by clicking on the New Accessory button on any item page (refer to Figure 14.8).

Cross-Selling 

Crossing-selling means selling related items to a customer when orders are placed. This can be illustrated in the example of a fast food restaurant where the customer is usually asked whether he/she wants a coke (related item to burger) as well when a burger is purchased (or ordered).


A family has to be defined to facilitate cross-selling. The name of such a family can be entered into the Families variables such that the entire set of related items can be edited to assign them to a particular family. 

Set Shipping and Tax Rates

A shipping and tax wizard is available to help set the shipping and tax rates.  The shipping rate can be set by clicking on the Ship Rates link under the order setting column and then the Auto Setup Wizard link on the top left of the page. Then the base country of the store has to be selected before entering the shipping table and the surcharge for international delivery. 

Tax rates can be set by following similar procedures with the Auto Setup Wizard under the Tax Rates link and selecting the appropriate tax rates. 
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Figure 14.8 Adding an Accessory to an Item

(Reproduced with permission of Yahoo! Inc. ©2000 by Yahoo! Inc. YAHOO! And the YAHOO! logo are trademarks of Yahoo! Inc.)

Analyze the Statistics

Yahoo! Store offers extensive tracking tools that update statistics once a day. There are different tracking tools that include the following:

Per Page

This tool shows the pageviews and income generated for each page. You’ll see a thumbnail graph that shows the trend over a particular period on each line.  These graphs are useful to ascertain which individual page becomes outdated and no longer attractive to visitors. 

Reference

The reference tool indicates the sites where customers are referred or linked from and how much money they spent on the virtual store.  


The actual search keywords entered by visitors and the amount of money they spent using each keyword are available in the Details link under the search engine.

Searches 

This tool shows the search done by visitors. It can highlight the part of the site that draws customer interest, the part expected by customers but is missing as well as the part that is difficult to locate from the site.

Graphs

This tool generates graphs of overall trends in the site based on a number of measures such as pageviews and income and a range of time periods.  These graphs are all in gif format and can be saved to the local disk and imported into applications such as Microsoft Word.

Click Trails

Paths taken by individual visitors through the site are shown under this tool. It indicates the browsing paths of visitors who have placed items in the shopping cart. It should be noted that the statistics saved under this tool last for 60 days only.

Reports
This tool generates a table that summarizes trends within the site. This report may be exported directly to any database applications such as Microsoft Excel. 

Repeats

This tool tracks customers who re-visit the site sorted by the number of orders.  It matches each order with the name of the customer, his/her credit card numbers and email address.  

Other Ways to Retrieve Orders 

There are alternative ways to retrieve orders apart from those discussed in the previous section. Orders can be sent by fax or e-mail to you in real time or exported to database applications like Quickbooks.  Advanced users can have their orders sent to their secure Web server in real time. 

Exporting Orders to Microsoft Access

All tables in the site can be downloaded as a TAR (Tape Archive) file.  In Unix systems, the tar command can be used to unpack the archive. In Windows, the Win Zip can be employed to do so.  The number of files exported is limited to 500.

Faxing Orders

Yahoo! Store allows up to two sets of fax numbers to send the orders.  This service is free of charge if the numbers are within the U. S. and Canada. 


Orders can be faxed without a cover page to the designated numbers daily (at 8 AM and 6 PM EST), hourly or immediately.  Each fax has a header like the following:

Yahoo! Store order hotfashion-675 for HotFashion Company

Yahoo! Store will try dialing up to 50 times at approximately 15-minute intervals in case the fax machine is out of paper or switched off.  

Printing Orders

Orders can be printed in only two formats,  Postscript and PDF.  The printing option is available upon retrieval of orders.

Real Time Delivery of Orders to your Secure Web Server

To have real time delivery of orders, a URL and a format must be specified.  It is advisable to use the Yahoo! Format, which is a simple CGI script.  However, the system also supports OBI (Open Buying on the Internet) standard for transferring orders.


The Yahoo! format consists of key-value pairs delivered in an HTTP POST request to the specified URL.  Example keys are Ship-Name, Card-Number and Item-Description-1.  On the other hand, the OBI/1.1 protocol is documented by the Open Buying Consortium Orders and catalog requests are delivered as “OBI Orders” to the URLs specified.

Softgoods

Some storefronts may carry downloadable items for sale on their sites. An example of a downloadable item is software.  Yahoo! Store offers the feature that allows a storefront to securely sell downloadable items in their store. 

To sell downloadable items, you have to go to the item Edit page and upload a file to the Download field specifying a filename for the good to be downloaded.  

After a customer orders a softgood item, a Download button can be seen on the Order Confirmation page that allows the customer to download the item.  Alternatively, the customer can always connect to the Order Status page using the URL from the Order Confirmation e-mail and start to download the “product.”  This can also be done from another computer other than the one where the transaction is conducted.

For free downloadable items, you may just enter the advanced interface and upload your file to the File pages followed by creating a link to the file by using HTML or using the New Link button.

Making a Unique and Outstanding Site

There are a few ways to make a site more outstanding and unique than those created with design templates. Ways to achieve this include modifying the navigation buttons (the section buttons) on the left of the page, customizing appearances of buttons and putting specials as thumbnails.

Rearranging the Navigation Buttons

By default, the navigation buttons are listed on the left of the page. Their location can be rearranged by switching the Page-Format from Side-Buttons to, say, Top-Buttons.   

Yahoo! Auctions

This is a new feature which Yahoo! launched in March 2000 and is free to both buyers and sellers.  It allows owners of Yahoo! Stores to participate in the auction platform. Both hot items and hard-to-sell products can be put on sale. This is also a good way to expose products to different customers without extra costs for marketing or new technology. 

How Yahoo! Auction Works

Products can be linked directly from the Yahoo! Store to Yahoo! Auction by clicking on the Edit button on an item page. When the auction closes, the winning bidder can click directly into the store to check out and complete the transaction.  

Multiple items can also be put on Auction by using the Yahoo! Auction Bulk Loader option.
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