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1. What is Wireless Network ?
Wireless technology uses radio frequency for communication.  Nowadays, this technology has been utilized by cell phone industry and numerous other devices such as hand-held computers, two-way pagers, and local area network (LAN).  A wireless network is a data communications system using radio frequency technology.  It extends and improves the functions of a wired network, which usually uses copper and optical fiber as communicating media.  Wireless network transmits and receives data over the air with little wired connections. 


Specifically, wireless network uses electromagnetic airwaves (radio waves) to communicate information from one place to another without physical connection. Radio waves deliver energy from one point to a remote receiver. The data being transmitted are superimposed before being transmitted, and then extracted at the receiving end. Multiple radio carriers can exist in the same space at the same time without interfering with each other if the radio waves are transmitted on different radio frequencies. To extract data, a radio receiver tunes in one radio frequency while rejecting all other frequencies. 

In a typical wireless network configuration, a transmitter/receiver device connects to the wired network from a fixed location using standard cabling. Data are buffered and transmitted between the wireless network and the wired network infrastructure. The device is usually mounted high but may be mounted essentially anywhere that is practical as long as the desired radio coverage is obtained.  End users access the wireless network through wireless-network adapters, such as those implemented as cards in notebook, palmtop computers and desktop computers, or integrated within hand-held devices. Wireless network adapters provide an interface between the client network operating system and the airwaves via an antenna. The connection is transparent to the end users. 
2. Technology 

The wireless industry has emerged in an era technology is advancing at a lighting speed and people’s living style are constantly changing.  People have become increasingly mobile in their lives, no matter for leisure or for work. Meanwhile, the rapid growth of the internet is demanding for technologies that allows access anytime, anywhere. Wireless transmission has evolved from analog to digital, making transmissions more clearer and consistent.  

Recognising the benefits that wireless will deliver to the corporate world, some of the large computer companies, such as Computer Associates, E.piphany, and Agency.com recently launched wireless initiatives. In 2000 Oracle put forward OracleMobile to design and host wireless Web sites for online businesses. 

Currently, wireless technology is still under development.  There are a range of technologies to choose for wireless network manufactures and solutions.  Each technology comes with its own set of advantages and limitations. 

a).
Narrowband Technology

A narrowband radio system transmits and receives user information on a specific radio frequency. Narrowband radio keeps the radio signal frequency as narrow as possible just to pass the information. Undesirable communications channels are filtered by carefully coordinating different users on different frequencies.  A private telephone line is much like a radio frequency.  One drawback of narrowband technology is that the end-user must obtain an FCC license for each site.

b).
Spread Spectrum Technology

This technology is most widely used for designing wireless network systems.  Spread-spectrum is designed to trade off bandwidth efficiency for reliability, integrity, and security. More bandwidth is consumed than in the case of narrowband transmission. But the signal produced is louder and thus easier to detect, as long as the parameters of the spread-spectrum signal being broadcast are given the receiver.  If a receiver doe not know the right frequency, a spread-spectrum signal looks like background noise. There are two types of spread spectrum radio: frequency hopping and direct sequence. Frequency-hopping spread-spectrum (FHSS) uses a narrowband carrier that changes frequency in a pattern known to both transmitter and receiver.  A single logical channel is maintained between the transmitter and receiver.  To an unintended receiver, FHSS appears as short-duration impulse noise.  Direct-sequence spread-spectrum (DSSS) produces a redundant bit pattern for each bit to be transmitted.  This bit pattern is called a chip (or chipping code).  The original data can be recovered more easily with longer chip at the cost of more bandwith.  Even if one or more bits in the chip are damaged during transmission, the original data can still be recovered using statistical techniques embedded in the radio without the need for retransmission. To an unintended receiver, DSSS appears as low-power wideband noise and is rejected by most narrowband receivers.

c).
Infrared Technology
Infrared (IR) systems use very high frequencies to transmit data.  The frequency is below visible light in the electromagnetic spectrum.  Infrared waves cannot penetrate opaque objects.  The transmission is either direct or diffusive.  Cheap directed systems provide limited range ( anout3 ft) and typically are used for personal area networks and occasionally for specific wireless network applications.  High performance directed IR is impractical for mobile users and is therefore used only to implement fixed sub-networks. Diffuse (or reflective) IR wireless network systems do not require line-of-sight, but cells are limited to individual rooms. 
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Figure 1: Multiple access points and roaming, http://www.wirelesslan.com/wireless/
Setting up a wireless network can be simple or very complicated.  As an example, we illustrate here one approach to set up wireless network in a local area network (LAN).  The above figure shows a Multiple access points and roaming wireless LAN  Access points have a finite range on the order of 500 feet indoor and 1000 feet outdoors.  In a very large facility such as a warehouse or on a college campus more than one access point are needed.  Therefore, the whole facility has overlapping coverage cells.  Users can move around the area without ever losing network contact.  The ability of clients to move seamlessly among a cluster of access points is called roaming.  Unbroken connectivity is provided invisible to the client even though the access points are changing.

3. Applications
Wireless network has been utilized in many vertical markets for years, such as health care, retail, manufacturing, warehousing, and academia. These industries use tools armed with wireless network to transmit real-time information to centralized computer centers for processing.  Recently wireless netowk is becoming more widely used as a general-purpose connectivity alternative for many business customers.  It is being used to handle such tasks as dispatching drivers, ordering parts, generating customer invoices. Other applications include courier, customer service, public safety, distribution, and financial.

Here are some detailed examples of wireless applications.  In a restaurant, waiters and waitresses must keep running lists of waiting customers, the size of each party, seating preferences, table availability, orders, the activity at each table, service requests, and bill payment. To avoid keeping customers waiting for service, the employees use wireless table management software and tools to gather and organize information from various locations in the restaurant.  Data are then send to a computer at a central host station.  When a guest comes, a manager at the central station is able to quickly seat the guest since he or she knows what tables are available and the capacity of each one.  Doctors and nurses in hospitals are more productive because hand-held or notebook computers with wireless network capability broadcast patient information instantly.  Large body of students on a campus taking the same course can be divided into small classes and listen to the lecture given by a professor at a central station through wireless video and audio devices.  Class rooms can be moved around campus at any time depending on availability since wireless gives the freedom of choice.  Network managers in a dynamic environment minimize the workload caused by moving wired connections.  Warehouse workers use wireless network to exchange information with central databases, thereby increasing productivity.  Senior executives in meetings make quicker decisions since they have real-time information all the time.

4. Advantages 

Compared to traditional wired networks, wireless network is superior.  First, wireless network systems provide users with access to real-time information anywhere. This mobility supports productivity and service opportunities not possible with wired networks. Second, installing a wireless network system can be fast and easy without location limitations, and can eliminate the need to pull cable through walls and ceilings.  Forth, while the initial investment required for wireless network hardware can be higher than the cost of wired network hardware, overall installation expenses and life-cycle costs can be significantly lower. Long-term cost benefits are greatest in dynamic environments requiring frequent moves and changes.  Fifth, wireless network systems can be configured in a variety of topologies to meet the needs of specific applications and installations. Configurations are easily changed and range from peer-to-peer networks suitable for a small number of users to full infrastructure networks of thousands of users that enable roaming over a broad area. 

Furthermore, usage of wireless, in turn, will lead to the development of even more creative applications.  As more wireless applications become available, users everywhere will have instant access to even more information. 

5. Existing Problems

Wireless network communication will dominate the market, but there are issues that must be solved before the technology becomes robust in the corporate world. 

a).
Standards. Wireless infrastructure, devices, carriers, or applications all depend on transmission and communications protocols.  There are still world-wide recognized standards.  An important protocol example is i-mode developed by the Japanese company NTT DoCoMo.  I-mode uses compact HTML to deliver content and packet switching to ensure continuous connections.  Also important is the Wireless Access Protocol, a communications protocol for the delivery of internet-based services to wireless telephones.  When a  user access to a Web site, content is translated from HTML to Wireless Markup Language by the user's wireless receivers and displayed.  

b).
Bandwidth. Speeds of wireless modems typically range between 9.2 and 14.4 kbps.  However, many companies want speeds of 100 kbps in order to do business as efficient as they desired. 

c).
Availability of valuable, easy-to-use applications. For users, usability is the bottom line for wireless network tools.  Wireless applications must be integrated with existing enterprise applications.  Therefore, carriers need to partner with companies such as systems integrators and enterprise solutions developers who understand their businesses and business processes.

c).
Richness of the user experience. Current Web internet contents provided to wireless network users are most text with very little graphics.  Wireless devices often have tiny keyboards that are difficult to operate. These are obstacles for both consumers and companies. More Web sites delivering content designed specifically for wireless devices more user-friendly devices are in need. 

d).
Infrastructure.  The infrastructure and management of wireless network need to be enhanced so that wireless devices will not affect other communication devices depending on radio frequencies for communication.

e).
Security.  Wireless network devices are outside of ones physical touch.  Security is extremely important for ever booming e-business.  However, security is not a major concern.  Many of the security issues are already solved. And there is a lot of new technology being developed now.  Though security is still a concern for customers in perception.

f).
Expense. Some current wireless network providers such Sprint and Verizon still charge a monthly fee and a per-minute fee for web accessing.  This is expensive.  Unlimited Web access and e-mail should be provided for a flat fee. 

g).
Too many choices. Currently there too many choice for wireless network applications.  Implementing is costly across the enterprise.

6. Future

“In the first wave of computing and the internet, the computer industry reengineered by enabling people to do things more efficiently from their computers," says Jacob Christfort, CTO of OracleMobile. "In this next step, we are allowing people to do things without ever going to their computers. Wireless is the next level of optimizing your business."  The Gartner Group predicts that by 2004, 70 percent of new cell phones will use wireless to access the Web and enterprise networks.  $500 M wireless LANs market is expected to grow 45% annually for the next 3-4 years.  Media Metrix estimates that more than 7 million U.S. households already own wireless devices.  Consumers around the world—especially in Asia and Europe—have already embraced wireless. But obstacles such as lack of standards, bandwidth issues, and the shortage of business applications are still issues to be solved.  Even though some companies and individual users are still sceptical given all of the hype about wireless, they will eventually go wireless.
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