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Internet Building Blocks

BUILDING BLOCK/SERVICE

Internet

TCPAP

Router

World Wide Web
WWWWWY or the Web)

Web page

Hypertext Markup
Language (HTAML)

Hyperlink

Uniform Resource Locator
(URL) or Web address

Hypertext Transfer
Protocol (HTTP)

Domain NMame System (Service)

wWweb browser

wWeb server

DESCRIPTION

Ao worldwide network of netwaorks. The Internet acts as a “super nebwaork”™ that
connects thousands of smaller nebworks across the world. You can think of

the Internet as the “highway” on which data travel, as in the phrase “the
information superhighway.” To connect thousands of heterogeneous networks,
the Internet uses a standard network protocol known as TCP/IP and devices
knowwn as routers.

Transmission Control Protocol/Intermnet Protocol. The basic network protocol
that determines the rules used to create and route “packets” of data between
computers in the same or different networks. Each computer connected to
the Internet has a unique TCP/IP address. The TCP/IP address is divided into
two parts used to identify the network and the computer (or host).

Special hardware/software equipment that connects multiple and diverse
networks. The router is in charge of delivering packets of data from a local
network to a remote network. Routers are the traffic cops of the Internet,
monitoring all traffic and moving data from one network to another.

Worldwide network collection of specially formatted and interconnected
documents known as Web pages. The Web is just one of many services
provided by the Internet.

A document containing text and special commands (or tags) written in
Hypertext Markup Language (HTMIL). A Web page can contain text, graphics,
video, audio, and other elements.

Standard document-formatting language for Web pages. HTML allows
documents to be presented in a Web browser in a standard manner.

wWeb pages are linked to each other—that is, each Web page calls other

wveb pages—creating the effect of a “web.” Because a link can connect to
different types of documents such as text, graphics, animated graphics, video,
and audio, it is known as a “hyperlink.” A hyperlink is generally expressed as
a URL in an HTML-formatted Web page.

A URL identifies the address of a resource on the Internet. The URL is an
abbreviation (ideally easily remembered) that uniquely identifies an Internet
resource. Examples of URLs include wwwwdell. com, whwas ford. com,

WAL AMMazon.comm, wiawws faa. gov, and wwwiomitsu.edu.

The standard protocol used by the Web browser and Web server to
communicate—to send requests and replies bebween servers and browsers.
HTTP uses TCFP/IP to transmit the data between computers on the Internet.

DMS translates the “English-like” domain names (such as whitehouse.org or
ebay.com) to the appropriate TCP/IP addresses. The DNS service lies at the
heart of the Internet because most hyperlinks use URLs to refer to other
veb pages.

The end-user application used to browse or navigate (mowve from page to page)
through the Internet. The browser is a graphical application that runs on the
client computer, and its main function is to display Web pages. A client uses
the Web browser (for example, Netscape MNavigator, Microsoft Internet Explorer,
and Opera) to request Web pages from a Web server.

A specialized application whose only function is to “listen” for client requests,
process them, and send the requested Web page back to the client browser.
The web server and the Web client communicate using a special protocol
known as Hypertext Transfer Protocol or HTTP.



Internet Building Blocks

BUILDING BLOCK/SERVICE DESCRIPTION

Web site

Static Web page

Dynamic Web page

File Transfer Protocol (FTP)

Electronic mail (e-mail)

News and discussion
group services

Term used to refer to the Web server and the collection of Web pages stored
on the local hard disk of the server computer or an accessible shared directory.

A Web page whose contents remain the same (when viewed in a browser)
unless the page is manually edited. An example of a static Web page is

a standard pricelist posted by a manufacturer for inspection by the
manufacturer’s customers.

A Web page whose contents are automatically created and tailored to an end
user’'s needs each time the end user requests the page. For example, an end
user can access a Web page that displays the latest stock prices for the
companies selected by the end user.

Protocol used to provide file transfer capabilities among computers in the
Internet. An FTP client requests a file to an FTP server. The FTP server listens
for clients’ requests, processes them, and sends the requested files back to
the client.

Messages transmitted electronically among computers on the Internet. A mail
server stores e-mail messages in end-user mailboxes. Mail clients retrieve e-mail
from the mail server. When a client sends an e-mail, it is temporarily stored on
the mail server, which in turn delivers the e-mail to the correct destination.

Specialized services that allow the creation of “virtual communities” in which
users exchange messages regarding specific topics, for example, aviation,
sports, and computers. This service allows end users to post information on
shared bulletin boards for public access.



Basic Internet Services
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The Web Browser

Software that lets users navigate (browse) the
Web

Located in client computer
End-user interface to the World Wide Web
Interprets HTML code received from Web server

Presents different page components in a standard
way



Client-side Extensions

= Client-side extensions
— Add functionality to Web browser

— Some general types:
— Plug-ins: external application automatically invoked by the
browse when needed, allow the Web server to properly
handle data not originally supported

— Java(Sun Microsystems) and JavaScript(Netscape): run on top
of the Web browser software, call Java routines embedded
inside the HTML page, JavaScript is simpler than Java

— ActiveX(Microsoft) and VBScript: IE/Windows client browser
specific, connect Windows “controls” to the web,
interoperated by Microsoft’s .NET framework



Server-side Extensions

= Also known as Web-to-database middleware

= Program that interacts directly with Web server to
handle specific types of requests

= Provides its services to the Web server in a way
that is totally transparent to the client browser



Web Server Interfaces
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Web-to-Database Middleware
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Web-to-Database Middleware
Uses ODBC to Access Databases
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How ColdFusion Works
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E-Business / E-Commerce



What is Electronic Commerce?

= Use of electronic networked computer-based
technology to:
— Bring new products, services, or ideas to market

— Support and enhance business operations (including
sales of products/services over the Web)

= Most e-commerce transactions take place among
businesses

= Now recognized as a prime revenue source



The Road to Electronic Commerce

Key to e-commerce is using computer networks,
especially the Internet, to automate and streamline
business transactions

1960s: banks created private telephone network to do
electronic funds transfers

1970s: banks created services to provide after hours
services to their customers

Late 1970s and early 1980s: Electronic Data Interchange
(EDI) emerged

— Communications protocol that enabled companies to exchange
business documents over private phone networks



The Road to Electronic Commerce (2)

= Early 1980s and through the 1990s: personal computer
facilitated rapid expansion of the Internet and ultimately
provided the spark that led to the explosive use of the
World Wide Web

= Late 1990s and early 2000s: networking technologies
blossomed and expanded the reach, speed, and in some
cases, security of Internet-based communications and
transactions



E-Commerce Benefits



E-Commerce Benefits

Easy comparison shopping

Reduced costs and increased competition
Convenience

24 X 7 X 365 operation

Global access

Lower entry barriers

Increased market (customer) knowledge



E-Commerce Disadvantages

Technical Disadvantages

Non-Technical Disadvantages



E-Commerce Disadvantages

Technical Disadvantages
=L ack of system security, reliability or standards owing to poor implementation of e-Commerce
»Software development industry is still evolving and keeps changing rapidly.

=In many countries, network bandwidth might cause an issue as there is insufficient telecommunication
bandwidth available.

=Special types of web server or other software might be required by the vendor setting the e-commerce
environment apart from network servers.

=Sometimes, it becomes difficult to integrate E-Commerce software or website with the existing application
or databases.

*There could be software/hardware compatibility issue as some E-Commerce software may be incompatible
with some operating system or any other component.

Non-Technical Disadvantages

=Tnitial cost: The cost of creating/building E-Commerce application in-house may be very high +
Maintenance cost + Cost of staying in business + Hidden cost

*There could be delay in launching the E-Commerce application due to mistakes, lack of experience.

=User resistance: User may not trust the site being unknown faceless seller. Such mistrust makes it difficult
to make user switch from physical stores to online/virtual stores.

=Security/Privacy: Difficult to ensure security or privacy on online transactions.
=l ack of touch or feel of products during online shopping.

=Internet access is still not cheaper and is inconvenient to use for many potential customers like one living
in remote villages.

=Possible legal issues



E-Commerce Styles

BUYER

Business

Business

Consumer
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B2B - Business to business
C2B - Consumer to business
G2C - Government to consumer

B2C - Business to consumer
C2C - Consumer to consumer
G2B - Government to business




E-Commerce Automation
of Supply Chain

Marketing - Sales
Inventory - Shipping
Customer Support

Purchasin
Inventory tracking
Shipping - Sales

Inventory tracking
Shipping

Manufacturer Marketing

Procurement
Just-in-time inventory

Supplier Shipping




A Sample E-Commerce Transaction

Shipping Merchant
Consumer Company @ Merchant contacts @ receives
Cotne 'shipping company to ! order data
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Customer customer
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information

Merchant
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receives
order and g
shipping Database

confirmation . Merchant receives

authorization, stores order
data, and sends order

confirmation to customer

Issuing company
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Merchant uses third-
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| process payment
authorization

transaction

i —— Payment-processing
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Credit Card- transaction Payment
Issuing Processing
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Database Design for
E-commerce Applications

Define scope of database

Establish some basic business rules and their
effect(s) on the design

Define tables required to support the e-commerce
activities

Identify basic attributes for each table



ProductList.xm| Document

& productlist.xml - Notepad =] E3
File Edt Seach Help
<?¥ml version ="1.8"7> :J
{ProductList>

{Product>

<P _CODE>23189-HB</P_CODE>
<P_DESCRIPT>Claw hammer</P_DESCRIPT>
<P_INDATE>08/19/2002</P_INDATE>
{P_OHHAND>23</P_OHHAHND>
<P_HIN>18</P_HIN>
(P_PRI[:E}S .95<IP_I’HIBE)

£/Product>

{Product>
<P_CODE>23114-AA</P_CODE>
<P_DESCRIPT>Sledge Hammer, 12 1b.</P_DESCRIPT>
<P_IHDATE>89/01/2802<{/P_INDATE>
<P_OHHAHD>B</P_OHHAHD>
<P_HIN>5</P_MIN>
{P_PRICE>14.48</P_PRICE>

</Product>

{/ProductList>

The first line represents the XML document declaration and it is mandatory
Every XML document has a root element. The second line declares the ProductList root element
The root element contains child elements or sub-elements. Line 3 declares Product as a child element of ProductList
Each element can contain sub-elements. Each Product element is composed of P_CODE, efc.

The XML document reflects a hierarchical tree structure where elements are related in a parent-child relationship:
each parent element can have many children elements.



ProductList.dtd Document

&% productlist.did - Notepad =] E3
fle Edt Seach Help
{YELEMENT ProductList {(Product+)> ﬂ
{YELEMENT Product (P CODE, P DESCRIPT, P IMNDATE?, P _OMHAND, P HWIN?,P PRICE)>
<'ELEMENT P_CODE {HPCDATA )>
<'ELEMENT P_DESCRIPT (HPCDATA )2>
{YELEMENT P_INDATE (HPCDATA )>
<'ELEMENT P_ONHAND {#HPCDATR )>
{'ELEMENT P MIN (HPCDATA )>
{YELEMENT P_PRICE (HPCDATA )>
H

dtd(Document Type Definition): XML ZA1 S 2L~/ AELLE J9
composition of the database’s logical model, must develop and share for data sharing

The first line declares the ProductList root element.
The ProductList root element has on child , the Product element
The plus symbol indicates that Product occurs one or more times within ProductList
An asterisk would mean that the child element occurs zero or more times
A question mark would mean that the child element is optional
The second line describes the Product element
The third through eighth lines show that the Product element has six children sub-elements
The #PCDATA keyword represents the actual text data

In the previous example: Add second line <IDOCTYPE ProductList SYSTEM “ProductList.dtd”>




DTD and XML Documents
for Order Data

OrderData.dtd

<!ELEMENT OrderData (ORD_ID, ORD_DATE, CUS_NAME, ORD_SHIPTO, ORD_PRODS, ORD_TOT)>
<!ELEMENT ORD_ID (#PCDATA )>

<!ELEMENT ORD_ DATE (#PCDATA )>
<!ELEMENT CUS_NAME ( #PCDATA )> “yrrogi
<!ELEMENT ORD_SHIPTO (#PCDATA )> indicates
<!ELEMENT ORD_ PRODS (P _CODE, P DESCRIPT, P QTY, P PRICE)+> - one or more
<!ELEMENT P CODE (#PCDATA )> ORD_PRODS
<!ELEMENT P _DESCRIPT (#PCDATA )> elements
<!ELEMENT P_QTY ( #PCDATA )>
<!ELEMENT P_PRICE (#PCDATA )>
<!ELEMENT ORD_TOT ( #PCDATA )>
OrderData.xml ]
=?XML WVERSION ="1.0"72>
<!DOCTYPE OrderDataS¥STEM "OrderDat.adtd">
=<OrderData>
-:ORD_ID}B‘I 52 3<..-"ORD_I[J:=-
<ORD_DATE>12/08/2002</0RD_DATE> -—-

<CUS_NAME>Jill Atkins</CUS NAME>

<0RD_SHIPTO>1234 Crown Rd, Chicago, IL 34564 <IORD_5HIPTO>

<ORD_PRODS>
<P_CODE>23109-HB</P_CODE>
<P DESCRIPT>Claw hammer</P DESCRIPT>
<P_QTY¥Y>2</P QTY>
<P_PRICE>5.95</P PRICE>

- ..-'ORD_PROD S>>

<ORD_PRODS>
<P_CODE>23114-AA</P CODE>
<P DESCRIPT>Sledge Hammer, 12 lb.</P DESCRIPT>
<P_QT¥>1</P QTY>
<P_PRICE>14.40</P_PRICE>

</ORD_PRODS>
<0RD_TOT:=-2 6.3 G{,.-"'ORD_TOT::- -
</OrderData>

Two
ORD_PRODS
elements in
XML document




Framework for XML Transformation

XSL XSL
transformations style sheets

XML
document g

* Extract Apply The process can render
*Convert formatting difterent Web pages
rules to for different purposes,
. XML such as one page for a
™ elements Web browser and
New 1 another for a mobile device
XML ¥
document ¢

XSLT can be used to
transform one XML
document into another
XML document

XSL(Extensible Style Language): specification used to define the rules by which XML data are formatted and displayed

XSLT(Extensible Style Language Transformation): extract data from an XML document 2 convert it into a text file, an HTML Web
page, or a Web page formatted for a mobile device. User sees an actual view(or HTML representation) of the actual XML data

e.g. XSLT can be used to extract product codes and product prices to create a product catalog
XSL Style Sheet: define the presentation rules applied to XML elements like presentation templates



XML Data Binding

&y productlist.htm - Notepad
Fde Edit Seach Help

<HTHL> =]
<HERAD>

<TITLE>BINDING THE PRODUCTLIST XML DATA TO HTHML TABLE (IES.@)</TITLE>

</HEAD>

<BODY>
<KML ID=""PRODLIST" SRC=""PRODUCTLIST .XML"" >/ KHML>

<TRABLE BORDER=""1"" DATASRC=""MPRODLIST" >
<TR>
<TD><SPANH DATAFLD=""P_CODE"></SSPAN></TD>
<TD><SPAN DATAFLD=""P_DESCRIPT"></SPAN></TD>
<TD><SPANH DATAFLD=""P_QOH"" ></sS5PAN></TD>
<TD><SPAH DATAFLD=""P_PRICE"></SPAH></TD>
<STR>

</TABLE>

</BODY>
<SHTHL>

3 BINDING THE PRODUCTLIST XML DATA TO HTML TABLE (IES.0) - Microsoft Internet Explorer
| Eie Edit Wiew Favortes Tools Help “A,dd‘m £ ] A\scrpts\productlist.btm

e Ay &y [ ey | 2X [ KB [ES-

Back Forwarnd Stop Refresh Home Search Fawvorites  Histony bl il
=
|23109-HB |Claw hammer |5.95
[23114-AA |Sledge Hammer, 12 b, [14.40
=
|&] Done @ by Computer o

Data binding of XML data to HTML documents: Bind an XML document to an HTML table!
<xml> tag to include the XML data in the HTML document to later bind it to the HTML table
ID: O/E& S/, SRC: &Z& o/ F It2'Z



Mobile & Pervasive Computing



Mobile Computing

In the traditional computing environment it was necessary to come to
the computer to do some work on it. All computers were connected to
each other, to networks, servers, etc. via wires.

— The first phase was to make computers small enough so they
can be easily carried -

— The second solution to the need for mobile computing was to
replace wires with media.

— The third phase was a combination of the first two, namely to
use mobile devices in a wireless environment. Referred to as
, this combination enables real-time
connections between mobile devices and other computing
environments.

Ubiquitous Computing - computing anytime anywhere



Mobile Computing Infrastructure — Hardware

Cellular phones

= Personal digital assistants (PDASs)

» Interactive pagers

= QOther




Mobile Computing Infrastructure — Hardware
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Mobile Computing Infrastructure — Hardware

M-commerce also requires the following hardware which is essential for
wireless connectivity:

= A WAN (wide area network) modem

= A wireless LAN or MAN (local / metro-area network) adapter
= A Web server with wireless support

= A WAP (wireless access point) gateway - router

= A communications server

= An application or database server

RT-ACe66U B1

= An enterprise application server
= A GPS locator
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Mobile Computing Infrastructure — Software

Software

Description

Microbrowser

A browser with limited bandwidth and memory requirements. Provides
wireless access to the Internet

Operating system (OS) for
mobile-client

An OS for mobile devices. Examples: Palm OS, Pocket PC, Win CE.
Specialized OS’s: Blackberry and Web browser.

Bluetooth

Chip technology for short-range communication among wireless devices.
See bluethooth.com.

User interface

Application logic for handheld devices.

Application middleware

Provides connecting among applications, databases, and Web-based
servers.

Wireless middleware

Links wireless networks to application servers.

Wireless Application
Protocol (WAP)

A set of communication protocols that enables wireless devices to “talk”
to a server on a mobile network, so users can access the Internet.
Specially designed for small screen. (see wapforum.org).

Wireless Markup Language

An XML-based scripting language for creating content for wireless
systems.

Voice XML

An extension of XML designed to accommodate voice.
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Mobile Computing Infrastructure — WWAN's

At the core of most mobile computing applications are mobile
networks. These are of two general types: the wide area and the local
area. The wide area networks for mobile computing are known as
wireless wide area networks (WWAN).

Communication bl
Base  Tower obile . .
Transmission Base Station Switching Routing voice Cal/s_, SMS,
Station(BTS) Controller Station and other services
ation
Mobil (BSC) (MSC)
Mobile obile
Network m
Wireless
: transmission
Mobile
Phone Receives
(terminal) measurements
from many mobile
devices Fixed
Controls Telephone
handovers from Infrastructure
BTS to BTS
Concentrator to

MSC
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Mobile Computing Infrastructure — WLAN'’s

Wireless local area networks (WLAN):

Wireless access point - a transmitter with an antenna, connected

to a wired LAN that provides an Internet connection. (A wireless
access point provides service to a number of users within a small
geographical perimeter known as a “hot spot”)

Wireless network card incorporated with laptops, desktops, or PDAs
will provide access
WLAN'’s employ the Wi-Fi (wireless fidelity) standard developed by
the IEEE

— 802.11b Speeds up to 11Mbps (1999)

— 802.11a and 802.11g Speeds up to 54 Mbps (1997, 2003)

— 802.11ad Speeds up to 6.7Gbps (2012)

—  Wireless Encryption Protocol (WEP) a built-in security system in Wi-Fi
encrypts the communications between a client machine and a
wireless access point.



Mobile Computing — Shopping

Shopping from wireless devices enables customers to perform
quick searches, compare prices, use a shopping cart, order, and
view the status of their order using their mobile wireless devices.

Some shopping applications include:

= Restaurant chains enabling consumers to place an order for pick
up or delivery virtually any time, anywhere.

= eBay offers “"anywhere wireless” services as does Amazon.com
= Purchasing movie tickets by wireless device



Mobile Computing — Advertising

Knowing the current location of mobile users (using GPS) and
their preferences or surfing habits, marketers can send user-
specific advertising messages to wireless devices.

This location-sensitive advertising, will informing a user about:
—  sales at a specific shop or mall
—  today’s specials at a restaurant
— loyalty programs

— and much more

all when a potential buyer is within close proximity.



Mobile Computing — Mobile Portals

These are customer channels, optimized for mobility, that
aggregates and provides content and services to mobile users.

The services provided by mobile portals include:
— News
—  Sports
—  E-mail
—  Entertainment
—  Travel information
— Restaurants
—  Event information
—  Leisure-related services (e.g., games, TV and movie listings)
—  Community services
—  Stock trading



Mobile Computing — Enterprise Applications

= Support of Mobile Workers: are those working outside
the corporate premises, such as service technicians, sales
personnel, delivery workers, etc.

= Wearable Devices: Employees may be equipped with a
special form of mobile wireless computing devices
— Camera
— Screen
— Keyboard/Touch-panel display
—  Speech translator



Mobile Computing — Enterprise Applications

= Job Dispatch. To assign jobs to mobile employees, along
with info about the task.

transportation (delivery of food, oil, newspapers, cargo, courier
services)

Utilities measurement (gas, electricity, phone, water)
Field service (computer, office equipment, home repair)
Health care (visiting nurses, doctors, social services)
Security (patrols, alarm installation).



Mobile Computing — Location-based Commerce

Location-based commerce (L-commerce) refers to the
localization of products and services. From a consumer’s
viewpoint, L-commerce offers safety. From a business supplier’s
point of view, L-commerce offers an opportunity to provide
services that meet customers’ needs.

ONCE A WIRELESS DEVICE IS DETECTED IN A LOCATION, ADVERTISEMENT IS DIRECTED TO THE DEVICE!
(e.g., Syrup, OK Cashback, Koralil, ...... )

The L-commerce services revolve around five key areas:

Location: determining the basic position of a person or a thing (e.g.,
car or boat).

Navigation: plotting a route from one location to another.

Tracking. monitoring the movement of a person or a thing (e.g., a
package or vehicle).

Mapping. creating maps of specific geographical locations.

Timing. determining the precise time at a specific location. online
language translation



Mobile Computing — Location-based Commerce

= There are many applications related to Location Based Commerce:

— Location-based advertising.

—  The wireless device is detected, and similar to a pop-up ads on a PC,
advertising is directed towards the PC.

— A dynamic billboard ad will be personalized specifically for the occupant
of an approaching car.

— Ads on vehicles (taxicabs, trucks, buses) will change based on the
vehicles location.

— E-911 emergency cell phone calls
— Telematics and telemetry applications: integration of computers

and wireless communications in order to improve information
flow (OnStar system by GM)

Telematics: 2= 4/ Jf GPSIf Z &5/ 0 A sTH0IA FAIAEE, OHAZEN, Pt & [t O/l& 4! AH/AZE HEot=E 2
Telemetry: automated communication process by which measurements are made and other data collected at remote points

“No matter where you’re headed — OnStar services keep you safe, connected and ready for the road ahead.”
> Emergency, Security, Navigation, Connections, Vehicle Managers



Mobile Computing — Pervasive Computing

Pervasive = Ubiquitous O/L/ L} U=

A world in which virtually every object has Rrocessing power with wireless
or wired connections to a global network. The user doesn’t have to think
about how to use the processing power in the object; rather, the processing
power automatically helps the user perform a task (Invisible Computing
Everywhere).

= RFID (radio frequency identification) tag attached to items for
sale.

= Active badges worn as ID cards by employees.

= Memory buttons are nickel-sized devices that store information
relating to whatever it is attached to.

= Contextual computing, refers to the process of understanding the
user’s interactions within a valid context, to better understand what
the consumer needs, and what products or services they might
possibly be interested in at this time. Context awareness refers to
capturing a broad range of contextual attributes to better understand
those needs.





