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different customers are buying [Schneider et al., 20001. In return, Dell’s suppliers have 
to provide Dell with information on production schedules, problems experienced by 
suppliers, and likely delays in supply. This optimization of the supply chain has 
allowed Dell to reduce inventories by a factor of 3-4. This process is only possible 
if there is a long-term link between the manufacturer and the preferred suppliers. 
This optimization of the supply chain process is also being used in different forms 
by other players who carry out mass customization, such as CISCO, Micro, Boeing 
and Ingram. 

The discussion in the last section on different B2B models should have made it clear 
of the necessity for integration between corporations and their different systems as 
well as the necessity for transmission of information electronically. This integration 
needs to address the following: 

1. Integration of systems between two or more corporations carrying out 
commerce or intercompany integration 

2. Integration of systems within an organization, specifically frontend systems 
carrying out internet functions and commerce with backend systems 

3. Integration of systems that address different functions within a company 

Electronic interchange of information between companies is not new and dates back 
to the late 1970s with traditional EDI networks operating over dedicated telephone 
lines or value-added networks (VANS). 

Standard bodies have also put in a great deal of effort in deriving common stan- 
dards for EDI systems. Notable efforts are 

1. Accredited Standards Committee 12 that developed the ASC X 12 standard 
under the ANSI (American National Standards Institution) umbrella. 

2. The UN sponsored EDI for Administration, Commerce, and Transport 
(EDIFACT) . 

These traditional EDI systems essentially translate information or documents 
from the internal format of a corporation into a common format for transmission, 
and then retranslate into the internal format of the receiving organization. VANs are 
provided by VAN companies such as IBM and AT&T that store and forward messages 
through a VAN, rather than using point-to-point connections directly between the 
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companies. Although traditional EDI achieves electronic interchange of information, 
it has several disadvantages including [Turban et al., 20001 

1. a reasonably high entry cost for use of the EDI system and high operation cost. 

2. being able to communicate only with firms that have traditional EDI facilities. 

3. frequently long time delays to install EDI networks. 

4. difficulties with firms or different VAN networks. 

These factors have created a move towards EDI on the internet, which has an open 
architecture. Several new players such as IPNET, VTREE, Dynamic Web Enterprises, 
amongst others, have started to provide EDI facilities using the internet. Open EDI, 
as EDI on the internet is called, simplifies EDI implementation, facilitates integration 
between the information systems of business partners, reduces costs, and employs 
tools that are far more user-friendly. New standards such as a new ASC 12 taskforce 
has been set up, which seeks to incorporate XML into these standards. However, 
it is possible that XML itself may emerge as the de facto standard for providing 
interchange of information as a business connector between different systems. 

12.3.2 B2B e-commerce communication using XML 

In a real B2B e-commerce situation such as SCM, integration between different com- 
panies is important. Suppose a merchandizer in a department store (Company A) 
decides to place a purchase order (PO) to one of his suppliers (Company B) au- 
tomatically via the internet using XML format. However, the databases involved 
for the applications being used in both companies (“purchasing system” for Com- 
pany A and “sale system” for Company B) might not be the same (in reality, most 
of the time they are different) in terms of database structure and type of database 
systems (e.g., Oracle, IBM DB2, MS SQL Server, etc.). Each company may also have 
its own documents defined by its own specific DTD [Bradley, 2000], as shown in 
Figure 12.18. 

In order to provide B2B trading utilizing automatic data transfer, one can use 
XML technology, The main problem is making different systems in each company 
capable of interoperation with each other. Also, one needs to address how automa- 
tion of the updating of databases can be achieved in both companies even when 
their underlying database structures are totally different. In the earlier example 
of the purchase order processing system, one of the critical problems is how to make 
the inventory systems of both the companies (databases 1NVA.db and INVAdb) 
interoperate. Since both deal with the same subject, say “inventory”, their DTDs 
logically should be quite similar. In other words, with the provision of the DTDs of 
all the related databases together with the XML document (electronic PO document 
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Figure 12.18 B2B e-commerce components in SCM system 

in our case) during B2B internet trading, the system in the other company can make 
use of an XML converter (namely business connector) to convert a document in one 
DTD into another document in another DTD and vice-versa. 

As shown in Figure 12.19, with the implementation of XML-based business con- 
nector technology, applications in both companies (purchasing system in Company A 
and sale system in Company B) can “talk” to all the underlying databases in both 
companies successfully via XML, although they have different DTDs. One of the 
main features is that the automatic data conversion and communication via XML 
are totally “transparent” to any application that involves access of the different 
databases. It should seem that they belong to the same database infrastructure and 
conform to the same DTD structure. 

In fact, there are several options to implement the XML-based business connec- 
tors. One can use the “plug-ins’’ package such as MS BizTalk (www.biztalk.org) 
[Amor, 19991 as the XML portal, or integrate one’s existing system with a 
tailor-made XML converter using Java interface such as IBM LMX converter 
(alphaworks.ibm.com/) [Maruyama et al., 19991. Another solution which is being 
vigorously pursued is to define an XML version for a particular domain. This ensures 
that the same DTD is used by all players in that domain. Thus, considerable effort is 
going into defining ebXML for use with e-commerce systems. 

The importance of this type of intercompany integration is paramount for collab- 
orative supply chains but also plays a significant role in all types of B2B e-commerce. 
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Figure 12.19 B2B e-commerce solution based on XML technology 

12.3.3 lntracompany integration 

Intracompany integration has two parts as mentioned at the start of Section 12.3. 
The first of them is to make sure that orders received by the e-commerce systems and 
consequences that flow from them are seamlessly communicated to backend systems 
such as databases, as well as application systems that carry out automated processing 
and fulfillment of the orders including arranging logistics and tracking the status of 
the order. 

In addition to this, a larger corporation with several offices around the world 
would like to standardize information processes. Among the systems that may have 
to be integrated within an enterprise are 

1. order entry 

2. order fulfillment 

3. logistics 

4. Inventory 

5. production planning and monitoring 

4. accounting entry and financials systems 

7. human resources including payrolls 

Systems that provide integration across a multiplicity of functions across multi- 
sites are referred to as Enterprise Resource Planning (ERP) systems. These ERP 
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systems provide a core of administrative and financial suites of applications. Fur- 
thermore, an update of one of these application programs results in consequential 
updates of the remaining applications. 

One of the most widely used ERP applications is the SAP R/3 system. A number 
of the largest companies around the world started using ERP systems even before 
the e-commerce revolution. The important issue now, however, is that e-commerce 
application software has to be integrated with these ERP systems. 

12.4 SUMMARY 

In this chapter, we discussed B2B e-commerce systems. Three basic business models 
were considered, namely buyer side, seller side, and virtual markets. 

In order to gain maximum leverage, it is important to integrate and optimize more 
than a single purchasing segment. This means upstream and downstream activities 
of a corporation should be integrated and the whole supply chain optimized. This 
also requires both intercompany and intracompany integration. 
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In Chapter 11, we noted that intangible goods are also sold on the internet to end 
users in B2C e-commerce. These intangible goods can also be termed services. 

In Chapter 12, we noted that amongst the purchases made by one business from 
another business are purchases of services. These services can be delivered via the 
internet. 

This delivery of services via the internet to consumers or other businesses can 
be referred to by the generic term of e-services. There is a wide range of e-services 
currently offered through the internet and these include banking, loans, stock trading, 
jobs and career sites, travel, education, consultancy advice, insurance, real estate, 
broker services, on-line publishing, and on-line delivery of media content such as 
videos, computer games, etc. 

This list is by no means exhaustive and it is growing all the time. In this chapter, 
we will give an overview of e-services. 
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13.1 CA~~GORl€S OF €-SERVICES 

In order to bring some order to the discussion of these wide variety of e-services, we 
organize them into the following categories, namely 

1. Web-enabling services, which were previously provided by humans in office 
agencies and/or their branches. The primary purpose here is that these services 
help to save time and effort for the user, bring convenience, and improve the 
quality of life. In many cases, it can result in a reduced cost for the consumer. 
E-services that fall into this category include 

Banking 
Stock trading 
Education 

In some cases, this may bring a new dimension to the original service, 
enhancing and altering it. E-education is an example of this. It may also bring 
into the catchment new groups of consumers of the service to whom it might not 
have been previously accessible. 

customer and provide mechanisms (from providers) for matching that need. 
E-services that fall into this category include 

Jobs and employment sites 
Travel 

* Insurance 
Loans including mortgage loans 
Real estate sales 
Brokers 

ability to search electronically over a wider area to satisfy the customer need and 
to more precisely meet the customer need is greatly facilitated by both 
computerization and communication over the internet. 

of one sort or another and includes e-commerce sites that provide 

on-line publishing such as web-based newspapers 
consultancy advice 
specialized financial or other information 

4. Entertainment services. These provide internet-based access to videos, movies, 
electronic games, or theme sites. This e-entertainment sector is expected to grow 
rapidly in the next few years, with a convergence of TV and internet-based 
technologies. 

2. Matchmaking services. These take a need from an individual or business 

The advantage of this kind of matchmaking through the internet is that the 

3. Information-selling on the web. This group essentially sells information content 
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5. Specialized services such as auctions. Many different auction sites have appeared 
and these are discussed in Section 13.13. 

It is not possible to discuss all the different e-services in this chapter and so we 
will briefly sample only a few examples for each category. 

13.2 - E ~ A ~ l E ~  SERVICES 

As mentioned in the last section, web-enabled services include personal banking, 
stock trading, and education. We discuss each of these in turn briefly in the next few 
subsections. 

13.2.1 E-banking 

Security First Network Bank (SFNB; www.sfnb.com/) was the first internet bank. It 
provides most of the banking services on the web (see Figure 13.1). 

Therefore, you can do your banking with your fingers instead of your feet. Look- 
ing at e-banking, we can distinguish between two distinct models: 

1. Pure cyberbanks 

2. Traditional banks that provide e-banking to complement their retail banking 

SFNB is a pure cyberbank, while the homepage of Bank of America 

While not all banks offer the full range of services on the internet, banks in both 
(www.bankofamerica.com) illustrates the second model. 

the aforementioned groups offer a varied range of services including 

1. personal banking 

2. commercial banking for both small businesses and large corporations 

3.  financial services 

4. loan application services 

5 .  international trade including settlement instruments, foreign exchange 
transactions, etc. 

There are significant advantages for both the individual or corporation as well as 
the bank in using e-banking. An individual doing personal banking on the internet 
can, amongst other things, pay bills, do account transfers, make queries on account 
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Figure 13.1 Homepage of SFNB 

balances, obtain statements, in some cases view images of checks, etc., and import 
transactions directly into home account management software. Furthermore, one can 
make such transactions 24 hours a day from any place with internet access around 
the world. 

In addition to these, a number of banks offer personal financial services including 
making personal loan applications on the internet. All these represent a large increase 
in convenience and time saving for the bank customer, saving him trips to the bank 
branch, queuing, etc. 

The advantages to the banking institutions themselves include 

1. reduction in the number of retail banking branches, saving rentals or ownership 

2. reduction in staffing because of the reduction in paper processing as well as 

of the related properties. 

face-to-face bank teller contact. 
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3. bringing about increase in the time the bank hangs on to the money before 
making the required transfers, leading to increase in interest received by the 
banks. 

These advantages are so significant that some banks offer customers a number of 
incentives to switch to internet banking, such as free checks, reduced fees, increased 
deposit rates, etc. 

13.2.2 E-stocktrading and e-investing 

Several companies such as E-Trade (www.etrade.com), Datek.on-line, American 
Express Financial Services, etc. allow you to trade stocks, bonds, mutual funds, etc. 
on the internet. 

These companies offer you to trade at a very small cost compared to discount 
brokers or full-service brokers. This has resulted in these on-line trading companies 
grabbing an increasing market share. In response to this, discount brokers including 
Charles Schwab and full-service brokers have also moved to introduce internet trad- 
ing of stocks. The steps involved essentially are the following [Turban et al., 20001: 

1. place a request to trade, say buy a stock 

2. the system responds with current “on the web site” prices 

3. the internet trader has to confirm this trade or cancel it 

Several companies allow one to create a simulated portfolio, which one watches 
over time without actually buying or selling the stocks in reality. An example of this 
can be found on the Smart Money site (www.smartmoney.com). 

The major advantages to the person doing the trading are 

1. the reduced cost; 

2. the convenience of being able to trade anywhere in the world with internet 

3. access to a wide variety of information on a number of sites (see Section 13.3). 
access, e.g. while travelling; and 

In addition to actually allowing you to trade, these sites provide a considerable 
amount of information. The reduction in margins available to stockbrokers as a result 
of internet trading is beginning to have an effect on other more traditional forms of 
brokers. This has led to some traditional brokers also providing internet trading of 
stocks. 
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13.2.3 E-education 

A number of e-universities are being spawned around the world. Again, three models 
can be seen: 

1. Pure cyber universities, such as Jones International University (http://www. 
jonesinternational.edu). 

2. Traditional universities setting up new cyber vehicles for providing university 
education perhaps with other business partners. An example of this is the 
Hong Kong CyberU (www.hkcyberu.com.hk; see Figure 13.2) which was set by 
the Hong Kong Polytechnic University and Pacific Century CyberWorks. 

3. Traditional universities offering courses themselves on the internet. There are 
a number of web-based technology tools for this purpose. An example is 
WebCT. 

Figure 13.2 Homepage of HKCyberU 
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A number of so called “open universities” that previously provided distance learn- 
ing have moved into providing an internet-based version of their courses. These tra- 
ditional universities have a number of advantages. They can now reach a client base 
that is outside their catchment. They also expect to be able to deliver these courses 
at a reduced cost; however, the jury is still out on this. Another advantage a tradi- 
tional university has on the internet over a new pure cyber university is that it has an 
established brand name. 

There are a variety of issues that need to be explored carefully when 
preparing to deliver educational material on the internet and these include the 
following: 

1. Does one use a distance learning model where the student uses a PULL model to 

2. Does one use a traditional lecture model using video streaming? This is a PUSH 
acquire the material? 

model whereby a teacher “pushes” the materials to the students. 

The use of the internet for education opens up many possibilities, namely use of 
quizzes, tests to provide the student with instant feedback on hisher mastery of the 
materials, use of graphics and animation to explain concepts, particularly those that 
have a dynamic character to them. It is anticipated that the internet will not only lead 
to cyber universities of one kind or another but will also have a marked effect on 
teaching and learning in traditional universities. One among some of the innovations 
that are being explored is the joint teaching by two universities on different continents 
in order to enhance the learning experience. 

13.3 MA KING $€~VlC€$ 

This has perhaps been the area in which there has been the greatest growth in 
e-services. Essentially, in most of these applications, the customer who could be 
an individual or business specifies his requirements in relation to the service. The 
e-commerce site then does a search over its own databases or over the internet using 
mobile agents (see Chapter 9), or over other databases or web sites to look for one or 
more matches to these requirements. The information is then returned to the e-service 
provider site to give the customer the required service. As explained in Section 13.1, 
there are number of services that fall into this category. We will discuss two of these 
and briefly explain the rest in Section 13.3.3. 

13.3.1 Travel services 

Before the internet, one might have gone along to a travel agent in order to book one’s 
travel requirements such as air tickets, train tickets, car hire, hotel, tours, etc. The 
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Figure 13.3 Homepage of Trip 

travel agent would try his best to meet these requirements by providing information 
regarding schedules, pricing, promotions, as well as suggestions on changes to the 
itinerary. These bookings could be for individuals or corporations involving corporate 
rates, etc. A large number of e-commerce sites have appeared, which address this 
precise market segment. These include trip.com (www.trip.com; see Figure 13.3), 
travelweb.com, and priceline.com. 

These web sites work in exactly the same way. When a customer provides his 
requirements, these sites do a search of their own databases or send agents out to 
explore other web sites and respond to the consumer. Amongst the requirements 
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that the customer could specify is an acceptable price. A number of sites, such as 
priceline.com, require that provided the price specified is met, the customer cannot 
refuse the offer found. 

These e-commerce sites are beginning to grab an increasing part of the travel 
market. They are attractive to consumers because of the convenience, the ability to 
meet requirements such as specified prices, and in some cases like lastminute.com, 
a special customer need (i.e., booking at the last minute). These travel sites often 
also have a lot of information on promotions, suggestions, etc., which are useful for 
customers. These e-commerce sites are having a strong ccdisintermediation” effect. 
Disintermediation refers to the removal of intermediaries such as travel agents from 
the process involved in the purchase of the service. A recent increasing trend has also 
seen the primary provider of a service such as an airline introducing internet-based 
booking at reduced prices, further emphasizing the disintermediation effect. 

13.3.2 E-employment and e-jobs 

There are several different kinds of services provided here, namely [Deitel et al., 20011 

1. sites where you can get advice on developing your resumes and can post your 
resumes on the web 

2. recruiters who use the web site to post available jobs, such as Hotjobs 
((www.hotjobs.com); see Figure 13.4) or Jobdirect 

3. employers who list available jobs on the web sites 

4. matchmaking facilities that search the internet for jobs for jobseekers based on 

5. matchmaking facilities to search the internet for resumes that best fit a job 

6. use of agents to do the search in the manner described in Section 13.3. 

a specification, such as WMnNmonster.com 

description given by a prospective employer 

These approaches of using the internet for e-employment or e-jobs avoid many of 
the costs and difficulties associated with traditional approaches to advertising, such 
as high cost, limited duration, and minimal information. 

13.3.3 Others 

There are several other matchmaking functions, which were referred to in 
Section 13.1. These only represent a small sample of the matchmaking services on 



382 E-SERVICES 

Figure 13.4 Homepage of Hotjobs 

the internet. However, each of them is able to exploit the search, match facilities 
provided by the internet, and post the information, which has a global reach. In 
some areas, such as real estates e.g., (www.realestate.com), the visualization (3D) 
facilities provided on the web allow one to either 

* show visualizations of buildings at the drawing board stage, or 

allow people distant from the physical site of building to actually visualize it. 

This area of matchmaking and brokering services is expected to grow greatly 
in the near future with e-commerce sites exploiting new market niches. This is 
also an area with the greatest likelihood of disintermediation, and traditional 
agents or brokers will have to build new dimensions to their services in order to 
survive. 
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These e-commerce sites sell information of one kind or another. 
There are a number of distinct business models [Schneider et al., 19991 varying 

from subscription only, mixed subscription/advertising, and fee-for-service for each 
access. They also often provide some information free. Sites in the other categories ex- 
plained in Section 13.1 also frequently provide free information to attract customers 
to their web site, and then make their money on the transactions the customer carries 
out on their web site. 

On-line publishing sites such as newspapers are discussed in Chapter 14. 
The kind of information that is provided on the web varies greatly with sites 

specializing in different areas such as 

1. investment information like [Deitel et al., 20011 

stock evaluation (www.marketguide.com; see Figure 13.5) 
investor information (www.investorguide.com) 
mutual funds (www.morningstar.net) 
general information (www.money.com) 

Figure 13.5 Homepage of Market Guide (Reproduced with permission of Market Guide) 
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2. resume-writing for jobs (www.resumelink.com) 

3 .  contracts for jobs (VVww.ba.jobs.contract) 

4. financial advice, planning, and counselling 

5. mortgage information (www.mortgagenet.com) 

The categories of information sold and the number of sites selling it are too 
numerous to enumerate here. 

In order to view such sites, go to a search engine and type in the category of advice 
you are interested in and a number of sites will be listed, some of which offer free 
information and some of which will charge. 

TERTAINM ENT 

This is expected to be a growing area of e-commerce in the future. A number of 
companies are gaining access to or have purchased large inventories of movies or 
other entertainment material with the view of allowing people to download this 
on the web. Sites here vary from theme sites that use a small amount of interactive 
entertainment to promote their products, such as Disney, to others that provide games 
either for a fee or are free coupled together with advertising that pays for the site. 
An important issue here is that the payments involved are relatively small for each 
transaction, and hence the use of micropayment techniques (see Chapter 10) is likely 
to be of considerable importance here. 

13.6 AUCTIONS AND OTHER SPECIALIZED SE~VICES 

The use of auctions in the real world is used by sellers to achieve the best possible 
price for items that they wish to sell. The essential idea is that the seller puts up the 
items for sale but does not give a fixed price for it. The item is then subject to a 
series of bids until a bid is established that is acceptable or the time duration for the 
auction expires [Reiley, 2000], and the item is sold. The whole process is conducted 
by somebody called an auctioneer. There are several different types of auctions, the 
most common ones being an increasing bid auction (English auction), a decreasing 
bid auction (Dutch auction), and a price quantity pair auction. Auctions found their 
way onto the internet as early as 1995. In this section, we will briefly discuss these 
web-based electronic auctions. 

Increasing bid auctions on the internet are sometimes referred to as forward 
auctions (Figure 13.6). Essentially, here the seller puts up an item for sale and specifies 
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Figure 13.6 Forward auction 

an acceptable minimum price or reserve price that he is willing to accept. The item 
is then posted on the auction site together with the minimum price and the bidding 
is kept open for a specified period. During this period, potential buyers bid for the 
item and the latest high bid is displayed (but not the identity of the bidder). When 
the specified period lapses, the highest bidder is required to purchase the item at the 
bid price. There are clearly defined rules for the auction site that the bidder and the 
seller of the item are required to adhere to. 

In the decreasing price option, or reverse auction (Figure 13.7), the seller puts up 
an item for sale at a high price. The price of this item is progressively reduced until 
a potential buyer accepts the bid and the items are then deemed to have been sold to 
the buyer. 

The third option has potential buyers making a bid for a certain quantity of an 
item at a certain price and sellers offering to sell a given quantity at a specified price. 
The buyer’s bids are progressively increased and seller’s “asking” price progressively 
decreased until matching bids are obtained and the requisite quantity is then deemed 
to have been sold to the buyer at the right bid price. 

Figure 13.7 Reverse auction 
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We will divide this brief discussion of auctions into two types [Schneider et al., 
19991 

1. C2C auction sites 

2. B2B auction sites 

13.6.1 C2C auction sites 

C2C auction sites essentially involve a customer selling an item to another customer 
through an auction site. These auction sites can be 

1. Generalized auction sites 

2. Specialized auction sites 

3. Agent-based auction supporting sites 

Generalized auction sites like eBay (www.ebay.com), Auction Universe, etc. will 
allow a customer to put up many different kinds of items for sale on the auction site. 
eBay has a forward auction facility. 

An example of a decreasing bid auction site is Klik klok, which auctions gold and 
jewellery. In contrast to the general auction sites, one can have some sites specializing 
in the auction of a particular class of items. Thus, Bid.com only deals with refurbished 
computers while Coin Universe (www.coinuniverse.com; see Figure 13.8) only deals 
with coin auctions. 

The third class of auction related services are agent-based services or search en- 
gines that will allow a buyer to specify an item, and the mobile agent or search engine 
would then visit relevant new sites returning information on where the item can be 
found. An example of this is tYww.usaweb.com. 

There are basically three models for these B2B auction sites. 

1. Use of a liquidation broker to sell excess items. In this case, the liquidation 

2. Use of your own web site to auction items. 

3.  Use of the auction facility on a virtual market site that one is a participant in to 

broker is essentially a third party auction site that does the auctioning for you. 

auction excess inventory. 

These approaches will be increasingly used by businesses, particularly if they are 
dealing with perishable commodities. 
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Figure 13.8 Homepage of Coin Universe (Reproduced with permission of Coin Universe) 

13.7 SUMMA 

In this chapter we briefly reviewed e-services or the delivery of intangible goods 
on the internet. These can be basically divided into five categories, namely web en- 
abling, matchmaking, information provision, delivery of entertainment content, and 
auctions. 

Auctions on the internet provide several sources of revenue on the auction site 
including 

1. a fee from the buyer and the seller 

2. advertising revenue from businesses that wish to promote to buyers of 
particular categories of items 

This area of provision of services is growing rapidly because of the ability of the 
internet to not only take the order for the service but also in many cases to actually 
directly deliver the service on the internet. 
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In this chapter, we initially discuss Web Advertising and next Web Publishing. When 
considering web advertising we will examine the following topics, namely 

Traditional vs. internet-based advertising 

Web advertising techniques 
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Business models for web advertising purveyors, including pricing models 

Measuring the effectiveness of web advertising 

In the section on web publishing we will address the following subjects, namely 

Key criteria for good web publishing 

Design methodologies for web publishing 

Usability testing and quality assurance 

Authoring tools 

Web site maintenance 

Presence and visibility of the web site 

The topics are extremely complex and an entire book could be devoted just to the 
subject matter of this chapter. For reasons of space, the discussion of some topics will 
have to be necessarily curtailed, but references and web sites referenced at the end of 
the chapter provide additional information through which the interested reader can 
further pursue the topics. 

14.1 TRADITIONAL VERSUS INTERNET ADVERTISING 

Currently, there are many traditional advertising channels including 

newspapers and magazines that utilize text and image 

radio that utilizes audio 

television that uses video 

direct mail that utilizes text and image 

telemarketing that utilizes audio 

The internet provides a new media that can mix text, audio, images, graphics, 
animation, and video, This ability of the new media to exploit multimedia for e- 
advertising opens up new opportunities for commerce on the internet. 

It is useful to briefly compare the features of traditional vs. internet advertising. 
Traditional advertising relies on two main marketing strategies, namely 

1. A one-to-many or mass marketing strategy. A newspaper, television channel, or a 
radio broadcast is an example of such a mass marketing strategy. A feature of 
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mass marketing is that the content and sequencing of material in the 
advertisement are fixed at the outset for all viewers of the advertisement. 

2. A one-to-one or direct marketing strategy using a salesperson to directly sell to a 
customer. 

Internet advertising allows one to carry out the following: 

1. A many-to-one or targeted marketing strategy. This allows one to tailor the 
content presented to a particular viewer of the web site based on an 
understanding of the viewers’ preferences. These preferences could be 
determined from an understanding of the previous visits to the site or the user’s 
choices on the current visit to the site. The nonlinear nature of publishing on the 
web also allows the user to choose to view particular things in an advertisement 
that might best suit his interests. 

2. A many-to-many or group marketing model through the use of purchasing 
circles, user opinion forums, and chat rooms. This allows one to develop a 
self-segmenting approach to marketing. 

In addition to these features, there are several other factors which make internet 
advertising very attractive. These include the following [Turban et al., 20001: 

1. The rapidly growing number of internet users and web visitors around the world 

2. The global reach of internet advertising. 

3. The fact that the advertising can be linked with the ordering process. Thus, 
when one views an advertisement, a link can be provided to an order form 
allowing one to immediately purchase the product advertised. Conversely, if one 
is selecting particular items for purchase, the e-store can advertise related 
products to allow cross-selling. 

4. Web advertising is relatively easier to update and/or link with supplementary 
material. 

5. Multimedia and interactivity provide additional dimensions. 

6 .  The advertisements can be viewed 24 hours a day. 

7.  In many circumstances, they could be cost effective. 

8. It allows for personalization. 

in almost all countries. 

Currently, the disadvantages are the relative immaturity of the medium with in- 
adequate work being done on the issue of measurement of the effectiveness of adver- 
tisements. This is discussed further in Section 14.4. 
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NET A~VE~TISING TECff N I ~ U ~ S  A~~ S G 

On the internet, advertising techniques and strategies are often interwoven and so 
it is appropriate to deal with them together. It is useful to separate the techniques 
into mass marketing and targeted marketing strategies. Mass marketing techniques 
include the following: 

1. E-mail 

2. Banners 

Apart from providing marketing services, some companies specialize in measuring 
and analyzing performance of internet marketing campaigns such as Jupiter Media 
Metrix (see Figure 14.1). 

14.2.1 E-mail 

E-mail is becoming increasingly widely used as a means of distributing advertising 
messages to people on the internet. Here, the marketing strategies, to be reason- 
ably successful, require appropriate market segmentation and the development or 
purchase of suitable e-mail lists, E-mail advertising is increasingly being tied to the 
use of promotions and gimmicks. The advantages of e-mail advertising are that it is 
cheap to implement, can include the facility for feedback and return messages, and 
will allow one to progressively tailor the e-mail advertisements based on this. The 
downsides of this include the fact that internet users frequently read only messages 
from people they know and treat the rest as junk mail. In addition, the sending of 
unsolicited mail indiscriminately leads to spamming. Currently, legislation is progres- 
sively being put into place to provide better control of this. Some advertisers put in 
an interaction allowing one to deregister from receiving any mail containing adver- 
tising in the e-mail message itself, probably to convey the fact that they are making 
an effort to avoid a charge of spamming. However, progressively the effectiveness 
of e-mail in the future may be affected by the number of messages received by an 
internet user, and as this is growing very rapidly, it is likely to reduce its effectiveness 
if indiscriminately used. 

14.2.2 Banners 

Banners represent another widely used technique for advertising. A banner is a small 
display on the web consisting of text, graphics, and animations, which either appear 
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Figure 14.1 Homepage of Jupiter Media Metrix (www.jmm.com) 

randomly when you surf the internet (random banners) or when a particular keyword 
is typed in during a search using a search engine (keyword banners) [Turban et al., 
20001. These banners are normally linked to the web site of the advertiser, where 
further information can be obtained. If the user clicks on the banner, he is transferred 
to that web site. This leads to the concept of click through rates (the proportion 
of times that the banners are clicked when viewed), which is sometimes used as a 
(somewhat limited) measure of effectiveness (see Section 14.4). There is conflicting 
evidence on the effectiveness of banners. In 1998, AOL suggested that 50% of users 
recall them immediately after viewing them, and 9 out of 10 people react positively to 
them (www.adage.com). On the other hand, NielsodNetratings has figures on their 
web site (www.nielson-netratings.com; see Figure 14.2) that show that click through 
rates are around 0.6%. 
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Figure 14.2 Hornepage of Nielson Ratings 

Therefore, the following two things are quite important: 

1. to ensure that the banners are initially viewed by as many of the right groups of 

2. to achieve high click through rates. 

users as possible. 

In order to achieve the first criterion, several strategies are utilized: 

1. banner swapping involving a direct exchange of displays of banners between 

2. use of banner exchanges, i.e. companies such as Eurobanner 

two companies 

(www.Eurobanner.coml; see Figure 14.3), Linkexchange, etc. 

These banner exchange companies essentially put together a group of members 
and there are agreements between the members and the banner exchange, such that 
one company A will display a banner for a member of the group, provided another 
company of the group is willing to display the first company’s banner. The banner 
exchange company itself monitors agreements, provides software to all members to 
monitor their own click through rates, and also provides useful information on web 
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Figure 14.3 Hornepage of Eurobanner 

site advertising and visibility. Euro banner, for instance will display your banner twice 
on other sites for every three you display. Visit the Eurobanner site to understand 
and take their tour to understand the rules governing and the services provided by a 
typical Banner Exchange. 

In addition to these, the design of the banner has to be such that downloading 
time is less so that the viewer does not lose patience and leave the site. 

Purchasing of banner space for the leasing of space for a fixed period is also used 
to place the banner in the homepage of a search engine or a portal with high traffic, 
such as Yahoo!. 

To achieve high click through rates, several different strategies such as the 
following are used: 
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1. use of discounts or free “somethings” 

2. use of promotions involving entry into prize-winning competitions 

3. display of the banner advertisement within a framework which has the right 

4. use of a highly appealing and effective design. Some studies indicate that 

audience, e.g. displaying during a particular keyword search 

positioning a banner on the bottom right hand of a page achieves a better click 
through rate than one at the top of the page, as this is the “idle” position of the 
mouse. 

14.2.3 Targeted advertising techniques 

Targeted marketing techniques include 

1. Broad targeted marketing 

chat rooms 
thematic web sites 
portals that provide keyword-linked banner advertisements 

purchasing circles 
* data-mining-based associative advertising 

permission marketing 

2. Personalized targeted marketing 

Chat rooms provide an electronic means of exchanging messages. They allow for 
other participants of the chat room to read messages almost as soon as they are 
posted by one participant. They, therefore, provide an ideal gathering spot for people 
with a particular community of interest whether it be a hobby or a social cause of 
one kind or another. As the chat room attracts a particular clientele, an advertiser 
can pick or sponsor a specific chat room, the audience of which he believes to be an 
appropriate target for his advertising. 

Hosting of chat sessions on their sites is provided by portals such as Yahoo! and 
MSN. The portals frequently host these chat rooms for free. One can link a chat 
room to your own site by creating a chat room using the provider’s facilities and 
providing a hyperlink to the chat room. Advertising messages can then be targeted at 
the chat room participants. This allows one to progressively develop a theme within 
the advertising messages intended by the advertiser. Chat rooms are now used by a 
number of companies. 

Thematic sites such as Disney and Calvin Klein use their web sites to advertise 
their products. They link the advertising to several interactive activities a user can 
engage in, e.g., Disney allows interactions with different characters. These thematic 
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Figure 14.4 Homepage of Pepsi (Pepsi Cola Company) 

web sites also frequently have promotions such as entering you into prize-winning 
competitions, sometimes often performing a simple quiz or test. An example of this 
is the Pepsi web site (www.Pepsi.com; see Figure 14.4). 

Portals such as Yahoo! (www.Yahoo.com) provide keyword-related display of 
advertisements. Thus, if you do a search for a particular item, say digital cameras, 
when the page pops up, advertising in the form of a banner can be placed on the page. 
This allows very targeted marketing as it picks up users who are currently interested 
in knowing about or purchasing a particular product. 

Purchasing circles are established by some businesses such as Amazon.com, using 
techniques called collaborative filtering or data mining to assign customers who are 
interested, say, in a particular class or category of books to a given purchasing circle. 
This allows the placement of targeted advertisements directed at members of this 
purchasing circle. These essentially analyze the previous behavior or purchases of a 
customer and then allocate him to the specific purchasing circle appropriate for him. 

As explained in Chapter 9, association rules allow one to associate items in a 
transaction in a market-based database. An example of this is that if one parchases 
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sugar, milk, and bread, one is 80% likely to purchase cereal. Thus, if a customer on 
a web site purchases the first three items, one could pop up a display advertisement 
for cereals. 

Permission marketing is an approach that is finding increasing application on the 
web. Essentially, it consists of the following approach [Hanson, 20001: 

1. When a visitor is visiting a site, making a purchase, or having any other 
interaction with a web site, he is asked if he would like to receive additional or 
further information from the company or on that topic, i.e., permission is sought 
from him to send him further marketing information, product information, 
special offers, etc. 

2. Marketing information normally in the form of carefully selected e-mails that 
match the target’s interests are sent to him. As the target of these e-mails has 
chosen to include himself in the marketing loop, he is more likely to read and 
respond to the e-mails. 

14.3 BUSINESS MODELS FOR ADVERTISING 
S 

Traditional media that provide outlets for advertising use a variety of different busi- 
ness models. Thus, one can get [Schneider et al., 20001 

1. a purely advertising-supported business model such as that used by free-to-air 

2. a purely subscription model as used by cable W. 
3. a mixed advertising- and subscription-supported business model such as that 

utilised by daily newspapers or sporting events. 

Internet providers of advertising space or advertising facilities utilize these differ- 

Thus, the purely advertising-supported web sites include 

television. 

ent models. 

1. employment advertising sites such as careersite.com. They allow businesses to 
place employment advertisements which are distributed around the world by the 
web site (m.washingtonpost.com). 

2. most chat rooms referred to in the last section. 

3. sites that provide free games (Sony), or thematic sites supported by advertising 
(Disney). 



PRICING MODElS AND MEASUREMENT OF THE EFFECTIVENESS OF ADVER?ISEM€NlS 399 

4. the most widely used search engines or portals such as Netscape. 

5.  some newspaper sites such as of the Washington Post. 

Mixed advertising and subscription sites include ESPN, which offers both free 
information and specialized information on a subscription basis. The site itself also 
sells advertising space. Newspapers such as the Wall Street Journal charge for viewing 
most of the information content but allow free access to classifieds, etc. 

The two issues of pricing models and measurement of the effectiveness of advertise- 
ments are inextricably linked. 

In a traditional advertising framework, the most commonly used pricing model 
and measurement of effectiveness is the CPM model, which is an exposure-based 
model. It is based on the number of times someone sees or views an advertisement, 
each view being referred to as an impression. CPM is the cost per thousand im- 
pressions. Thus, it is related to the size of the overall audience based on circulation, 
ratings, etc. 

In order to develop a similar measure, internet providers of advertising space used 
hit rate as a measure of the traffic through the web site and developed pricing based on 
this. A hit corresponds to an access request to the web site. Thus, if one wanted to put 
an advertisement on a site, the hit rate was used to characterize the audience. It soon 
became clear that this was an inadequate measure for audience size for two reasons: 

1. A single visit by a user could involve several hits. This led to the notion of visits. 
Each visit corresponds to one occasion a user visits a site, and this may consist of 
a sequence of requests each of which generates a hit. A second visit would be 
counted only if the user stopped making requests for some period of time and 
subsequently made a new visit corresponding to a new sequence of requests 
[Turban et al., 20001. 

whether a subsequent visit is made by the same user or another user. A measure 
of audience should really measure the number of unique visitors to the site. 
Thus, one could employ unique visitors as a measure of the number of unique 
views or impressions of an advertisement, and base a CPM measure on this. 
Such an approach would be approximately equivalent to the measure used by 
traditional media advertising. While one might be tempted to think that this 

2. The problem with just using visits is that there is no way of distinguishing 
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should satisfy anyone interested in pricing, it is not the end of the story. The 
problem arises from the fact that on the internet one is able to measure many 
other things. For instance, instead of working on the audience at a portal, 
Procter & Gamble proposed a pricing measure that does not utilize the number 
of views of a banner but rather the click through rate. As mentioned earlier, the 
click through rate is the proportion of the viewers of a particular banner who 
click on the banner to go to the web site of the company being advertised in the 
banner. This is a measure of interest in the product generated by the 
advertisement. Given the fact that click through rates are only a small fraction of 
views, this completely changes the pricing structure. Ultimately though, the 
advertiser is really interested in the number of sales made because of a particular 
advertisement. On the internet it is possible to measure this, while on traditional 
media this would be very difficult. However, this ability to measure many other 
things have added to a deal of nonstandardization and noise in the area of 
measuring effectiveness and pricing. 

14.5 PUBLISHING - GOAf S AND ~ ~ I r E ~ I A  

A web site could be developed by a business to serve one or more purposes in an 
e-commerce setting. Thus, a web site could be used for 

1. conveying information, 

2. carrying a marketing message, 

3. allowing interactivity, say to place an order or customer service, and 

4. exchanging information and opinions as in a chat room. 

If the web site only conveys information it is sometimes referred to as a kiosk 
web site. This information could be made available free (say, in a library) or on 
a subscription basis. Such information could be fixed or updated periodically, say, 
for a web site providing stock prices. The marketing message could be used for 
brand deveiopment and projection as on the Calvin Klein site, or it could contain 
advertisements marketing specific products or a particular product or service. 

Interactivity in a web site could include searching for products from a catalog, 
selecting products for purchase, order submission, and electronic payment. Alterna- 
tively, it could involve playing a computer game at a games web site, with the full 
range of interactivity that it requires. 

Chat rooms allow interchange of information between group members in real 
time; hence, the set of facilities this provides are somewhat different from those of a 
company that conveys fixed information or information that updates the values of 
certain fixed fields periodically or in real time. 
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A web site could combine one or more of these purposes. Thus, a chat room may 
have advertising from sponsors. An e-commerce site might have a web site that serves 
all four purposes. The purpose(s) of the web site will influence the architecture, the 
web page layouts, content, use of multimedia effects, etc. Hence, when building a 
web site, it is important to understand its purpose at the outset. Thus, the first step 
in web site development is definition of the goals. 

There are several features, however, which are common to all web sites and these 
include the following: 

1. Navigational efficiency and ease of use. Navigation through the web site should 
correspond to the manner in which someone visiting the site accesses 
information rather than be dictated by other factors such as corporate structure. 

2. Less downloading time. Users are unlikely to tolerate anything over 15 s and one 
should work towards much less than this. This has major implications for the 
amount of multimedia, or graphics used. 

3. Browser compatibility with the main browsers. The look and feel on all the main 
browsers should be visually acceptable and meaningful. 

4. An assurance of security and privacy must be maintained as well as 
communicated to the user. 

5. Business content must be clear and audience- or customer-focused. This should 
include careful titling, clarity of text, and communication of contractual terms 
and conditions involved in any business transaction. 

6. The presentation should be visually appealing, consonant with the market 
position, image, and branding and coherent with the overall marketing strategy. 

7 .  Creation of web presence, which will ensure that the visibility of the site on the 
internet is high. 

SITE ~ E V E ~ O ~ M  ENT M OGIES 

The development of a web site or client side of an e-commerce system like any other 
software system requires a clear understanding of 

1. the purposes of the web site. 

2. the functions of the e-commerce system that the client side must provide. This 
would be identified during the systems analysis and conceptual modelling stage 
(see Chapter 11). 

3 .  the audiences that the web site is meant to address. 
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Points 1 and 2 have been previously dealt with and point 3 is discussed in the 
next section. 

We distinguish between several groups of users who utilize a web site. Each group 
consists of loosely knit group of users who wish to obtain particular categories of 
information from a web site or carry out particular actions at the web site. We call 
such a group of users that wish to access a web site an audience. An audience in 
general is a more diffused and fuzzy concept than users. Generally, when software 
is produced in a particular application domain, it is possible to understand (to a 
lesser or greater extent) the profiles of the likely users. The narrower the domain 
of application, the more likely that one can do this. This may not be the case with 
web-based users. 
We define an audience as a group of users who access a web site to obtain the same 
type of information and have similar navigation patterns through the web site. 

Here it is useful to distinguish between three different categories of audiences. 

(I) Crisp and accessible audience: This is one where it is more likely to be able to 
identify the members of the audience, for example, enrolled students in an e-education 
site or registered customers. Here, we not only know the members of the audience 
but could also have the opportunity of interviewing them during the analysis phase. 
Existing customers of a B2B site would fall into this category. 

(11) Fuzzy and nonaccessible audience: An example of this would be prospective 
customers in a B2C site. 

(111) Undefined or unknown audience: This may consist of a group that web develop- 
ers are unaware of, but who access the web site and their accesses would be toughly 
similar in both content and mode of access. 

Each of these different audiences will have a considerable impact on the analysis 
phase, leading to a conceptual model of audience needs. 

14.6.2 Categories of systems 

In the development of web-based systems, one can encounter several different cate- 
gories of systems. Here we distinguish between three categories: 

(A) No web site exists and the system is developed completely from scratch. 

(B) An organizational web site already exists and it may or may not be structured. 
Were one would essentially be developing a mediator between the existing web site 
and the audience category. 
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Figure 14.5 Web-based mediator 

(C) We may wish to build a mediator between the audience category and several web 
sites or data sources. 

The notion of a mediator for data resources was put forward by Wielderhold 
[1995]. Essentially, one can consider a mediator as a piece of software that sits 
between one or more data resources and user applications. 

The mediator locates the required data or web information and integrates, ab- 
stracts, and presents it to the user application in the form it requires. The architecture 
of a web-based mediator is shown in Figure 14.5. 

The category of system to be developed has an impact on the development method- 
ology. 

14.6.3 Overview of design methodology 

We propose a design methodology that 

1. determines audience categories. 

2. carries out an analysis phase related to the requirements of each audience 
category. 
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3.  develops a conceptual model for the audience category using objects and classes 
for the static part and a Flow of Interaction Net (FIN) diagrams to determine the 
dynamic navigational aspects. 

In looking at the design methodology we need to examine the particular audience 
category and the specific system type. Hence, we will consider these in turn. 

Audience catego y I - System v p e  A 

Here we are examining a crisp, accessible audience and building the web site from 
scratch. It is important to note that here we may have one web site accessed by several 
audiences. For instance, in a university web site we could have several audiences, say 
enrolled undergraduate students, postgraduate students, academic staff, and general 
staff who might wish to access the web site. Note that each of these audiences would 
belong to audience category I, as the users in each of these categories are clearly 
defined and accessible. In determining the audience requirements for a particular 
audience, say enrolled students, one would interview 

1. enrolled students 

2. departmental student advisors 

3. faculty student advisors 

4. student services staff 

The last three groups would be interviewed to find out the sort of information 
students often ask them for. This interview would be used to construct an object- 
oriented conceptual model (OOCM) associated with the audience category. Note 
that other audience categories may require different information from the same ob- 
ject that is defined in this OOCM. Hence, it may be necessary to enhance the at- 
tributes and methods to allow for such an eventuality. The object that is defined on 
the web site can be called the Organization Object or Business Object [De Troyer, 
19981. 

One could consider the different OOCMs for each audience as perspectives of 
the organization object model in the sense defined by Chang and Dillon [1993] and 
Chang [1996] and as explained later. 

In addition, in the logical design of the audience object conceptual model, one 
also needs to specify and represent the navigational structure of the interface. We use 
extended Flow of Interaction Net (FIN) [Chang, 1996; Chang and Dillon, 19981 for 
carrying out this as explained in Section 14.7. 
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y I - System type B 

In such a case, since the audience is accessible, the process of analysis is similar to 
that adopted in Section 3.1. An OOCM for the audience category can, therefore, be 
developed. However, two cases pertain here: 

Case 1: The existing system is properly structured and an object model representing 
its structure is available. 

Case 2: The existing system does not have a representation of the structure readily 
available. 

In case 1, one treats the existing system as the organizational model and devel- 
ops a mapping between the audience model and the organizational model utilizing 
perspectives as explained in Section 14.8. 

In case 2, one has two choices. Firstly, one can begin by building an organizational 
model that is used as a wrapper for the existing system much in the manner carried out 
for database systems. The objects in this organizational model would then be linked 
to appropriate information in the existing web site. The links between this object 
wrapper and the web site would have to be maintained, whenever the structure of the 
existing web site evolves. Audience classes for any audience would use the objects in 
this wrapper to form perspectives. In this way the audience classes would not need to 
be maintained each time the existing web site evolves. An alternate but less desirable 
approach would be to link the audience classes directly to the information in the 
web site. This would require maintenance on these audience classes every time the 
existing web site was modified. 

As a large number of web sites already exist and audience classes are being pro- 
gressively identified, this will probably be the most likely situation encountered in 
future web-based development. 

Audielzce catego y I - System type C 

Here, one seeks to access several web sites, which could be on different servers and 
maintained by different web masters. Here since the audience category is available, 
the interview and analysis process is somewhat similar to I/A leading to an audience 
conceptual model for the specific audience. Next, one has to work out a mapping 
between this audience conceptual model and the different web sites from which in- 
formation is obtained. An example of such a system would be an e-commerce site 
for a logistics provider, which provides information on train, air, truck, and shipping 
links and timetables. They provide information on the specific routes or lines, as well 
as time tabling information. This time tabling information currently exists at the 
web site of the relevant transport company. Hence, one has to map the information 
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between the audience classes developed and the web sites at the different trans- 
port providers. If the timetables or pricing changed, the information at the logistics 
e-commerce site would automatically reflect this. A mediator architecture is appro- 
priate here and the mapping between the audience classes and the information at the 
web sites is handled by this. This mediator could then be used by other organizations 
to build a similar system. 

Audience category II - System types A, B, C 

The major difference here is that members of the audience category 11 may not be 
readily accessible for direct interviewing during the analysis stage. An example of such 
an audience would be potential new customers at a B2C e-commerce site. However, 
domain experts will be available and are interviewed. Here, a twofold strategy has 
to be used and this essentially consists of surveying the potential user group for 
information they are likely to require, obtaining a small sample group of possible 
users and utilizing them as a focus group to ascertain requirements and to evaluate 
prototyped screens and navigational patterns. This is somewhat similar to the use of 
focus groups in the advertising industry. These interactions are utilized in creating a 
preliminary model. However, this model is likely to be inadequate in many places. 
Next, a prototype system based on this model is developed and deployed. Field testing 
of this web site is conducted with potential customers. An important addition to the 
web site has to be a questionskomments section where prospective users can advise 
the difficulties they have experienced and if possible their contact information. 

This is next used to modify the prototype system leading to an enhanced proto- 
type. If prospective users have left information, they are contacted to reuse the system 
providing a form of usability test for the system. The system is then progressively 
evolved until a relatively stable version of the system is developed. This, therefore, 
involves a spiral life cycle model. 

Audience category 111 - System or c 
When one has an existing system in place, it is possible that a fairly large group of 
users have accessed the information in a somewhat similar fashion but have not at the 
outset been identified as an audience category. In order to identify such an audience 
category, it is necessary to collect information on navigational pathways used by the 
users, within a certain web site and to carry out data mining on these (using the site 
access log) to determine if there are recurring patterns of navigation through that web 
site. If so, one should try to identify the group doing this and determine if they are of 
audience category type I or I1 and use the appropriate development strategy. If one 
is unable to put a coherent grouping of users to these navigational patterns, it may 
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still be worthwhile treating them as an audience class and structuring an approach 
to development based on that used with system type B or C. 

14.7 LOGICAL DESIGN OF THE USER INTERFACE I - A 

As explained in Chapter 3, the logical design of the U1 involves (1) navigation-related 
aspects of the U1 design and (2) data-related aspects of the U1 design. The U1 can be 
considered to be an external representation of the system. There should, therefore, 
be a relationship between the representations used to model and develop the aspects 
internal to the system and application and those external to the system. From the 
viewpoint of the U1 design, we can regard portions of the U1 as corresponding to 
different perspectives of the conceptual models [Chang and Dillon, 19931. 

It is well known in relational databases that one can consider a conceptual schema 
and a logical schema, which define the semantics of the data as well as an external 
schema, which is related to the presentation of the data to the users and their inter- 
action with the data. This external schema consists of views. These views are defined 
by queries. In a relational database system, these views are virtual relations. 

It has been recognized that the use of an object is important in defining the 
attributes, actions, and related events that characterize a concept as well as any 
associated relationship. In the conceptual modelling area [Dillon and Tan, 1993; 
Sterling, Dillon, and Chang, 19991, the notion of a perspective is used to capture the 
many different roles or aspects that the given concept might be used for in the given 
system. A perspective gives one access to the appropriate portion of both the static 
and dynamic structures of the conceptual model for a particular purpose. Unlike 
views of data models, perspectives as defined above capture both the dynamic and 
static aspects. 

In addition, we need a representation of the interobject dynamic aspects of the U1 
or the flow of interaction. To accomplish this we will define and use a new category 
of Petri nets known as Flow of Interaction Net (FIN). The whole process of logical 
design is summarized in Figure 14.6. 

Next, we give an informal introduction to perspectives, abstract U1 objects, and 
concrete U1 objects. 

Consider a Web-Based Hotel Guest Registration system in an e-commerce site 
for a hotel. One of the domain objects from the conceptual model is the Hotel Guest. 
The object property diagram for it in a simplified system is shown in Figure 14.7. 

From a user’s perspective, we examine the domain object Hotel Guest to find 
certain information, and actions are needed for representing the Hotel Guest object 
externally on the screen. The abstract UI object named c‘Customer’’ is drawn as 
shown in Figure 14.8 and a screen layout is shown in Figure 14.9. 
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Figure 14.6 The conceptual and Logical design of U1 
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attributes 
/..- 

Class-object ..., 
Methods 

Figure 14.7 Initial problem domain object for Hotel Guest 

Note that the attributes associated with this abstract U1 object can be obtained 
by a projection of the object property diagram (OPD) of the attendee domain object 
and are a subset of the attributes of the attendee domain object. Note that several 
additional methods have been added to the participant UI object. Also note that 
the participant registration window itself is a composite object with each of the 
actions within it being associated with a UI command object and U1 information 
object. 

The corresponding concrete U1 object for the aforementioned abstract U1 object 
could be as shown in Figure 14.10. 

Later, we will also see that the actual positioning of a particular window in the 
total web site structure will be described by FIN. 

In this section, we have given an informal introduction to abstract U1 objects and 
concrete U1 objects. An abstract U1 object may be a portion of a domain object, or 
portions of several domain objects. It is dependent on the perspective used. Abstract 
U1 objects, in other words, describe what a screen should contain or what the interface 
should be. The use of guidelines helps to define how the UI object carries out what 
it is required to do. 
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Figure 14.8 Abstract UI object for “Customer” 

[Customer 1 
DataEntry: Family Name .................................................. 

First Name ...................................................... 
Affiliation ..................... 
Organ~ation .................................................... 
Postal Address: 

Street and No ..................................... 
City .................... CO untry ................... 
PostIZipCode .................................... 

Tel : ................... Fax .................. E-mail .............. 

Menus: 
Add New Calculate Amount owed 
Get New Form 

Delete Exit 
Save Print 
Find 

Get Accommodation Plan 
Check payment 

Figure 14.9 Pictorial presentation of screen for “Customer” 
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Figure 14.10 Concrete U1 objects for customer 

14.8 OF THE FACE /I - FLO 

The important point to understand is that at a given point in the U1 associated with 
the web site, there are only certain actions available to a user. Thus, any action a 
user is allowed to take must be associated with a set of preconditions. Furthermore, 
once a user takes an action, certain postconditions must hold. When one chains the 
pre- and postconditions for other user actions, one gets a description of the flow of 
navigation or flow of interaction. 

When we model UI, we not only model it at each window level but also at each 
U1 command level. Each bubble in the net represents a U1 command object, and each 
solid bar is the action or event that is taken by the user. 



412 

1. 0 

2. + 
3 .  9 

4. Firing rules 

5. Weight 
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Represents state (or condition) of each U1 command object. 

The 0 before the action is called precondition. 

The 0 after the action is called postcondition. 
Represents a user action. 

It is a token. It represents the U1 object is opened and activated. 
The U1 object has two command conditions: 

opened and activated 

The token position indicates that the current window is open and 
activated. If a current UI object is just a menu or button and these 
menus or buttons belong to a window, then the window they 
belong to is opened. No more than one token is used for each U1 
object. Tokens can move around the Net. 

(a) An action is activated if all its preconditions are fulfilled (i.e. 
they have a token) and all its postconditions are unfulfilled 
(i.e. they have no token). 

postconditions. 

waiting or opened but not activated 

(b) Firing tokens from all the preconditions to all the 

The weight is a number attached to the arc. It is equal to 1 
throughout the FIN. The weight represents the number of tokens 
that are removed from a precondition during firing and deposited 
in a postcondition. 

There are two steps involved in developing a FIN: 

Step 1 Step 2 
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Step 1: The pictorial representation of site architectures and web pages 

Before drawing the FIN, a pictorial presentation of site architecture and web pages 
must be sketched according to each abstract U1 object. 

Step 2: Developing the FIN 

1. The state (U1 objects) representation 

0 can be used to represent a window widget (such as pop-up window, 

0 with no input action to enter this U1 object, means it is in a start state, or 

button, or menu) 

start U1 object, i.e. first window or homepage, as shown below: 

No input actions. 

Only have output actions. It is start state. 

2. User action representation 

- - 
a user action is going 
- to be taken and the 
window is going to 
change. - place. 

is an action, it 
means the user 
action is taking 

Ly----' 

The user action is 
completed 

All preconditions satisfied must have a 0 black token and all postconditions must 
have no 0 token before an action can fire 

3. The web site structure representation 
This consists of the site architecture found in the main pages and the required 
links. This is represented as a FIN. 

The main purpose in using FIN is to ensure that the pictorial presentation of the 
U1 design is not: 

4. Identify 31s 
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1. illogical (flow of tasks carried out is not logical) 
2. incorrect (task or screen design is incorrect) 
3. incomplete (missing UI objects [windows or widgets]) 

When we develop a FIN, we will find some of these problems. We should, 
therefore, indicate where the fault is in the net. This is done by the following: 

If it is missing a screen or a window widget, we represent a dotted circle, like 
l'-'? 
*.h..M. 

9 If it has an illogical flow, we represent a question mark on the net, like ?. 
If it is missing user action or system operation, we represent a dotted box, like ................ 
: .............. i .  

14.8.1 Illustrative example 

This section gives the FIN for a web-based hotel guest registration system. Only a 
portion of the U1 for this system is modelled. 

Pictorial presentation of main menus 

The corresponding FIN for this menu is shown in Figure 14.11 and the pictorial 
presentation of a pop-up window is shown in Figure 14.12. 

Note that each of the objects such as the AddNew page, Save button, Exit button, 
etc. correspond to a U1 command object. Only U1 command objects are used in FIN. 

Chang and Dillon [1997] give further details on the use of FINS. 

If. l?Y ~ € S ~ l ~ ~  AND ~ U A f . 1 ~  ASS 

14.9.1 Usability testing 

The field of evaluation of a U1 of a web site, otherwise known as web usability 
Evaluation, [Nielsen, 19991 has become increasingly important with computer users 
being drawn from varied groups, from domain specialists to the average person. 
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Homepage 
waiting 

Registration page 
Accommodation 

Page 

Accommodation 

Accommodation booking page 
Accommodation 
information, type 

& costs displayed 

Figure 14.1 1 Using FIN to express the site structure 

As explained in Chapter 3, the Usability of a computer software “is measured by 
how easily and how effectively it can be used by a specific set of users, given particular 
kinds of support, to carry out a defined set of tasks, in a defined set of environments” 
[Shackel, 19811. 

In the literature, a variety of approaches have been adopted in order to evaluate 
usability of software and these can be categorized as follows: (1) empirical testing 
[Molich and Nielson, 19903, (2 )  inspection [Nielsen and Philips, 19931, (3) compar- 
ative usability measures [Dillon and Maquire, 19931, (4) formal complexity-based 
measures [Thimbleby, 19941, and (5) the MUSIC methodology [Bevan and Macleod, 
19941. 

The most useful of these from the viewpoint of web sites is empirical testing. 
Empirical testing essentially involves testing the software product in a laboratory 

environment, which seeks to simulate as closely as possible the conditions under 
which the user uses it in the field. The user i s  asked to carry out designated tasks using 
the software product. The user’s interaction with the system are recorded using video 
equipment and audio equipment, sometimes with timing markers or alternatively 
automatically using a software tool [Chang and Dillon, 19971. One can also use a 
questionnaire. The primary focus of empirical testing is to uncover prablems that 
the user is experiencing with the product. If the product is still in a prototype stage, 
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Figure 14.12 Using FIN to express a pop-up window 
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then the results of this testing can be utilized for refining the final version of the 
product. However, if the product is in the final stage of development, this approach 
is useful for determining whether one selects a given product. Three different testing 
laboratory set-ups can be utilized for empirical testing and these include (1) fixed 
laboratories, (2) portable laboratories, and (3) remote laboratories. 

The main advantage of empirical testing is that it is able to directly monitor the 
performance reactions of the user to the particular interface and one does not have 
to rely on a usability expert trying to second-guess what a user’s reaction might 
be. The disadvantages are that it is only useful for testing an implemented product, 
and therefore the ability to make changes to correct the problem immediately is 
greatly reduced. It can focus and identify specific problems that the user experiences 
with a given set of tasks but does not give an overall measure of the quality of the 
UI. It is also very time consuming, requiring tedious reviews of audio and video 
recordings if they are utilized. A new approach using automated usability testing 
which overcomes these weaknesses has been developed by Chang and Dillon [1997]. 
This helps to overcome the tedious nature of the reviews, automatically recording 
user actions and system messages in a database. This information in the database can 
then be used for display in various graphical forms and also for re-running the user 
actions. 

There is a large body of literature on the factors which make up a usable UI. 
Molich and Nielsen [1990] and Bevan and Macleod [1994] have all identified fac- 
tors based on different empirical studies. A study of the literature indicates that 
the following list of factors would give a comprehensive coverage of the notion of 
usability. As explained in Chapter 3, these factors include 

1. System feedback 

2. Consistency 

3. Error prevention 

4. Performance/efficiency 

5. User like/dislike 

6. Error recovery 

The usability test layout and factors 

In order to understand this we need to elaborate on the following: 

1. Usability test layout and procedure 

2. Test population 
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Practical test layout and procedwe 

The test layout consists of the test subject, the computer with the software being 
tested, and a test monitor. The test subject actually performs the given task on the 
software. The test monitor does not intrude on or advise the test subject how to 
carry out any specific action. Rather, the test monitor observes what the test subject 
is doing and enters a score on a checklist that is used to determine units against 
each of the relevant input factors discussed previously. For example, each time the 
test subject makes an error, one unit is recorded against the number of error items 
in the checklist. Note that this is a fairly minimal test setup without any expensive 
video cameras, audio equipment, etc. The test monitor performs the role of recording 
directly rather than going through an intermediate phase of video or audio recording 
followed by the analysis of these. The test monitor always sits behind the user and 
is to be unobtrusive and does not interfere with the user or prompt him in any 
way. 

The task design during the usability test should contain a representative sample 
of tests that a user would actually carry out on the UI. 

Basically, these tasks must be designed based on the following principles, namely, 
the tasks must be such that 

1. they be work-related so as to simulate the manner in which the software would 

2. they cover most of the significant functions of the package so that all significant 

3.  the time of the test session clearly reflects work periods and is not too short so as 

actually be used in the work environment; 

and frequently used features of the interface are tested; and 

to be artificial or too long so as to cause tiredness and fatigue to set in. 

The population of test subjects considered should be sufficiently representative of 
the final user population in the case of the software. It is important that the testing 
be done by some actual users who will be utilizing the software on the internet. As 
the e-commerce site may have users all around the world, this could pose logistic 
difficulties in obtaining enough of each type of subject. 

The essential criteria for the client-side GUI in e-commerce applications include 
the look and feel, input and output, interface operation, flow of interaction, and site 
maps. These should be based on the original functional requirements and the end 
user’s perspective. In addition to testing the client-side screens, it is also necessary 
to usability test the server-side screens used for interaction with the e-commerce 
application, and backend systems or to respond to client inquiries by the e-commerce 
site staff. 
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II stin 

Quality assurance of the e-commerce application must include the following types 
of tests: 

1. Data validation and error handling testing 

2. Database and end-to-end testing of different functions 

3. Legacy interface testing 

4. Exception handling testing 

5. Response time and download time testing 

6 .  Stress load testing 

7'. Security testing 

Testing here means data input operation, data validation, system output, system 
feedback, and system response for both the client-side and server-side interfaces, so 
as to confirm that the system works correctly and efficiently. The very first stage is 
testing of each method or operation that the customerluser does. This is not testing 
the programming logic or efficiency of coding. The testing team should have flow of 
logic diagrams and the testing forms. This latter testing should be the responsibility 
of each programmer and should be done before the integration of the code and also 
before the database acceptance testing. 

Data validation and error handling testing must ensure that 

1. if the data is correctly input and submitted, the data is passed on to the right 
methods for processing. Feedback should also be provided to the user indicating 
that the data has been submitted for processing. 

2. if incorrect data in range, type, or format is entered, the data is not accepted and 
an informative error message is generated. 

Often, testers do not spend enough time on the second point, whereas this can 
pose real problems for a remote client who is unfamiliar with the system. 

The so-called black box testing approach is normally adopted for point 2 in terms 
of allowed inputs and checked against expected outputs. The primary objective for 
test case design is to derive a set of tests that have the highest likelihood of uncover- 
ing defects in the application processes, database transactions, and data operations 
between users and the system. 

Inpudoutput tests are designed to be done on individual methods and objects in- 
volved in using and passing of these inputs. Correctness of expected outcome assures 
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that the code required for input data integrity checking and provision of appropriate 
error and help messages are incorporated. 

It is very important to enter some real data and make queries on the database to 
make sure that the transactions are completed. Then the server logs are examined to 
ensure that what was carried out on the client side actually happens on the server side. 

Systematic end-to-end testing helps determine if the functions required of the 
system have been property implemented. In addition to this, one should do a function 
checklist test to ensure that all the functions have been implemented. 

Frequently, the e-commerce system might be required to interact with a legacy 
system or databases. Here it is important to ensure that the interface between the 
e-commerce system and legacy system has been properly implemented. This requires 
detailed testing of different conditions under which data is interchanged between the 
two systems. 

Exception handling testing is an important issue. When the user uses the browser 
to buy goods or deliver the goods on-line, there is a possibility that the user will 
be disconnected from the internet. This could lead to problems if there are some 
transactions running between the user and web system and the external system. It 
is very important that the web interface can handle power failure, electricity cut 
off, the computer being turned off, sudden disconnection, user, or external errors. 
There can be problems for on-line virtual markets and actions that involve money 
transactions. One would not want to be in the situation of the customers not knowing 
what happened with their money or order. 

Response time or downloading time is an important issue to take into account 
when creating web sites. If web documents need to be downloaded with long down- 
loading times, users can get irritated and leave the web site. Testing the download- 
ing time of web documents under different speeds of connection such 28.8 Kbps/ 
56.6 Kbps modems, T1, etc. is important. Also, testing the load time for different 
functions is important. 

Most e-commerce systems require the handling of a large number of users at 
the same time. Furthermore, a large amount of data may be required by each user. 
Each user may also be involved in a long period of continuous use. It is important 
to estimate the likely number of users and carry out stress testing to determine if 
the system can adequately handle the required load. Loading tools are available to 
simulate the required conditions to allow stress testing. 

For web systems involving e-commerce, security is very important. If a web system 
is not secure and does not convey the impression of security, customers or business 
partners will not use the system. 

Thus, a web tester also needs to check to see if any directories will allow users or 
hackers to break into private sections to get hold of information on the web site. 

Many web sites are now using Secure Socket Layer (SSL) for secure transac- 
tions. Although SSL can secure data transactions or transmissions, it does not protect 
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the site from unauthorized entry to sensitive parts of the site’s databases, and other 
methods such as access control have to be used in conjunction with it. Also, users 
may have browsers that do not support SSL and one needs to check if there is an 
alternate way of handling these browsers. 

If a web site requires customers or users to log in to their account before they 
perform tasks on the web site, hackers could try to use invalid username/passwords 
to break into the account. 

Testing of security involves 

1. identification of sensitive information 

2. user access level to sensitive information both for customer and e-commerce 

3.  method of restriction of access to sensitive information 

4. administration of sensitive information 

maintenance 

Scripting languages need to be tested because they are a constant source of security 
holes, and one could gain unauthorized entry to important information or resources 
through these. The actual details are different for each language and some even allow 
access to the root directory. 

14.9.3 Web feature testing 

Testing the features of a web site involves both the client and server sides. There are 
several things that need to be tested including (1) hyperlinks testing, (2 )  validation of 
HTML code, (3) script testing, (4) compatibility, (5) resolution, and (6) server-side 
testing [Nielsen, 19991. 

There are several software tools that can be utilized for web feature testing in- 
cluding [O’Brien, 20001 

1. Site owner 

2. Web site garage 

3.  Net mechanic 

Also, these provide facilities for hyperlink tests, browser compatibility testing, 
and HTML syntax validation. 

Web owners want as many users as possible to visit their site, each of which may 
use different platforms and different browsers. It is important, therefore, that the 
web site should try to be browser independent. Compatibility testing is necessary to 
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Figure 14.13 Sample screen of goods transfer from Seapower System iPowerB2B.com 
(using IE) 

ensure that a site performs as intended across multiple operating systems and browser 
configurations. The web tester when performing browser compatibility testing should 
check if it works for the most important web browsers such as Netscape, Internet 
Explorer, Lynx and on different operating systems such as Mac OS, Windows, etc. 

Note the same screen as it is viewed using two different browsers in Figures 14.13 
and 14.14. 

Errors can occur at places where the page does not follow the rules for proper 
HTML coding. These problems may cause a page to display incorrectly under differ- 
ent browsers. Several tools can be used to check this. 

Compatibility problems can occur at places where you use an HTML tag or 
attributes that are not part of the HTML 4.0 standard and may not be supported by 
all browsers. 

Web developers may design their web documents according to their own com- 
puter’s resolution, and this could cause problems when one views these on computers 
with different resolutions. Hence, it is important to test whether web documents are 
acceptable under different screen resolutions. 
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Figure 14.14 Sample screen of goods transfer from Seapower System iPowerB2B.com (using 
Netscape) 

The web tester should always test to see whether or not the web documents 
are sized appropriately for printing, otherwise users may experience difficulty when 
printing them. 

14.10 ES€NC€ AND 

It is not enough just to create a web site. You have to let the world know you are 
there. There are several techniques for doing this. The first of these is to ensure 
that you register with the main search engines such as Lycos, Altavista, etc. These 
browsers have their own indexes which they employ during keyword searches. Most 
of them use webcrawlers to find out and index new sites, but it pays to register with 
them. In addition, the webcrawlers or spiders note changes in the web site and may 
update indexes [Denucci, 2000; O'Brien, 20001. 

Mobile agents or others often look at directory listings such as Yahoo! to identify 
a web site. Here, the way your web site is categorized and indexed results from 



424 WEB ADVERTISING AND WEB PUBLlSHlNG 

a human editor for the directory service, reviewing the description of your web 
site. 

In order to maximize your relevance score when a search engine is doing a particu- 
lar search related to your site, it is important to make the title tag contain information 
related to the most important content of your site. Do not just use a company name 
or a jazzy sounding title [O’Brien, 20001. 

Thus, a tag such as 

<html> 
<head> 
<title> seapower: controlled temperature, warehousing, transport, 

< /head=- 

<html> 
<head> 
<title> seapower </title> 
</head> 

logistics </title> 

is better than 

If the title on each page contains information on the main content, this will greatly 

Other mechanisms include exchanging links with other sites that address a similar 
increase the chance of a match with the key words in the search. 

audience, as explained earlier in this chapter. 

14.11 S U M ~ R Y  

In this chapter we looked at internet and web-based advertising. We compared tra- 
ditional advertising with internet-based advertising. Next, we examined different 
internet-based advertising techniques and strategies. Lastly, we considered business 
models and also measurement and pricing mechanisms. 

In the second half of the chapter, we discussed web publishing. This included an 
examination of the issues of usability testing and quality assurance, design method- 
ologies, authoring tools, and creation of web presence. 
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