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Abstract:- The Internet, Wireless Communications and Web technologies in less than three decades have become the cornerstone of business, education, transportation, communication and many other facets of life worldwide. Browsing on the web, shopping online, sending messages, checking E-mail, playing games, sending multimedia data, and paging are now all possible through a mobile phone. The mobile or cellular Personal Communication Service (PCS) has embedded itself in society faster than any communication system in history, but it is only in its infancy. Most everyone agrees the E-business through wireless communications will be ubiquitous. There is a great and growing demand for wireless communication professionals, and the web developers for portable devices and this need will only grow in the future [1-5]. This paper emphasizes the importance of wireless communications and its impact on E-business in the 21st Century. 
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1.  INTRODUCTION

Today’s Internet-1 is mostly a land-based technology that requires the user’s machine to be connected via a cable. The Internet-2 increasingly relies on wireless technology to connect handheld telephones, PDAs, and Laptops to the Web. Currently, three primary cellular standards are being used for wireless communications: 1) Global System for Mobile Communications (GSM) (widely used in Asia and Europe), 2) Code Division Multiple Access (CDMA) (used in the North America) and 3) Timed Division Multiple Access (TDMA) (used in the North America). A secondary wireless technology is rapidly growing called General Packet Radio Switching (GPRS) that uses radio frequencies for connections. It is expected that GPRS will be the next generation technology [6,7].    

According to Louis Gerstner, IBM Chairman and CEO, the Internet and its major constituent component the World Wide Web (WWW) are taking their place alongside other great transformation technologies that fundamentally changed the way things are done in the world [8]. It is obvious that the wireless systems are taking their place alongside other great transformation technologies that fundamentally changed the way things are done in the world. The Internet is moving from narrowband and broadband to Big Band digital services, and from stationary Web access to mobile Web access. Now, consumers like to shop online from their portable devices (PDAs, laptops and cellular phones). The Big Band is capable of handling up to 10 Gbps and enabling applications such as interactive TV, HDTV, medical imaging, remote labs, multi-user video conferencing, and tele-immersion [1-5]. 

2.  DISCUSSIONS

The Business Week Magazine recently reported that Wi-Fi would be the next big thing in the post-boom economy [8]. Wi-Fi is known as Wireless Fidelity also referred as 802.11B Wireless Standard for Ethernet networks with greater speed and wider range than Bluetooth. The wireless revolution extends far beyond cellular phones and PDAs. Potential wireless LAN applications include: 1) Handheld multi-function devices serving as credit card, identification badge and key all in one, 2) Laptops synchronized with phones exchanging data and downloading information, 3) PDAs paying vending machine purchases and Highway tolls, and 4) Printers can be used for printing and transmitting of documents. At the present time, two protocols are used to deliver Web pages: WAP (Wireless Application Protocol) and iMode. Information sent via WAP must be written in Wireless Markup Language(WML) [5].

 There is no doubt that all of us want to browse on the Internet and send e-mail from a park, an airport -- just about anywhere. Wi-Fi is the ultrafast and low-cost broadband network that allows us to full fill these needs. On December 05, 2002, AT&T, Intel, and IBM launched a new company called Cometa Networks. By 2004, this new company plans to bundle at least 20,000 Wi-Fi connections (hot spots) into one nationwide network system [9]. As of late 2001, there were 630 million people, about 10% of the world’s population that used wireless personal communication service (PCS) compared to 1 billion regular wired telephone users. This figure will grow 50% by the end of 2010[2, 5]. Over 1% of the worldwide wireless subscribers have already abandoned wired telephone service for home use and  began to rely solely on their wireless service [1-5]. Consumers are expected to increasingly use wireless service as their sole telephone access method in the years to come. Some people are already using paging systems, short message service (SMS), Internet browsing, playing game, multimedia data transmissions, and facsimile transmission via wireless service. These activities are now growing exponentially and will continue to grow in the next few decades.      

In 1998, National University first started to offer an MS degree in E-commerce in the nation. Recently, National University has launched a new Master of Science program in Wireless Communications (MSWC)[10]. The main objective of this new MS degree program in Wireless Communications (MSWC) is to full fill our current needs by providing the appropriate education and training. The MSWC program in the United States is a new program and it emphasizes useful simulation and computational skills along with crucial mathematical foundations in an effort to help overcome the skill shortage within modern communication systems that exists and is expected to continue in the years ahead.  

The Internet and mobile will become interwoven in virtually every aspect of life, and will be rapidly emerging as an integral part of the very fabric of society. In about three decades, the Internet has grown to be a worldwide phenomenon, enabling new paradigms in business, education and many other sectors of society.  In less than a decade, the mobile PCS has significantly impacted our personal activities and businesses. The Internet and wireless communications are still in their infancies and the future holds great promise for even greater growth and ubiquity. It is likely the mobile and WWW will be pervasive in virtually every facet of life worldwide. The Internet enables business using wireless communications to capture data wherever they occur, to transform the data to information, and to deliver the information real-time, anywhere, anytime to anyone. The Internet has rapidly become a major force in the world of finance. Each day over a thousand billion dollars traverses the Internet in various forms of electronic payment mechanisms such as credit cards, debit cards, ATMs, and electronic checks. 

Essential professional development skills include oral, written, presentation, people and business to be found throughout the MSWC curriculum. The curriculum is designed as a set of interrelated building blocks consisting of foundations, core, integration, and career tracks. Individuals who have the knowledge and hands-on skills to design and implement wireless communications infrastructure and applications are coming to be known as Wireless Communications Engineers. These highly skilled people can do a great deal more than designing communication systems. Their knowledge encompasses data communications network design, knowledge management systems, Internet privacy and security, electronic encryption, Internet information systems, and involves the mastery of protocols, 2G and 3G standards. The Wireless Communications degree is a program designed to meet present and future student and technological needs.  By its very nature, this program requires a partnership among traditional sciences, engineering, technology, and computer science. The program at the National University will be interdisciplinary, developed, sponsored, organized, and administered by a coalition of members from diverse backgrounds, e.g., engineering, computer science and technology[10]. 

3. MASTER OF SCIENCE DEGREE IN Wireless CommunicationS

The Master of Science in Wireless Communications (MSWC) program is a professional degree that integrates communication techniques, problem solving strategies, simulations skills and mathematical foundations. National University is confident that the MSWC graduates have been instilled with a sense of professionalism arising from the valuable and marketable skills and knowledge acquired.  The MSWC arms students with the tools necessary to achieve professional success in both theoretical and practical aspects of communication fields. Graduates are equipped to seek employment in research organizations, computer centers, or wireless communications businesses and enterprises. This program also prepares students for further education in wireless communications enabling graduates to pursue Ph.D. studies, if they desire. 

Program Purpose

The Master of Science in Wireless Communications (MSWC) program will provide students with the mathematical and theoretical foundations and hands-on skills required for solving real world problems in telecommunications. 

Program Core Values

· Wireless Communications is an innovative, interdisciplinary program that combines knowledge and practices needed for managers and professionals working in the wireless communications industry.

· Theoretical concepts derived from the areas of Stochastic Processes, Digital Signal Processing, and Communication Systems are utilized in augmenting the diversified background and skills needed for future enhancement of wireless applications in processing, multiplexing, securing, and globally  transmitting data, voice and video information.

· Proposed program blends together major developments in the areas of Telecommunications Standards and Protocols with the hardcore engineering aspects of analog and digital communications, the combination that has made it possible to achieve contemporary progress in wireless communications industry.

· Proposed curriculum integrates theoretical aspects and practical applications with hands-on software and hardware for analysis and simulation of wireless communications systems.

The curriculum is built upon mathematical foundations, networking, simulations techniques and problem solving skills. The unique combination of these skills enables graduates of National’s MSWC program to be of immediate benefit in the communication industry. 

 Program Prerequisites

Students without baccalaureate degree in Electrical Engineering or closely related areas should complete the following prerequisite courses or equivalent courses:

WC 301 Linear Systems and Signals 

WC 302 Probability and Random Processes in Engineering

Program Core Requirements
Students are encouraged to take the following 12 courses (54 quarter units) in the order of presentation.  Courses WC601 through CS602 are referred to as foundation courses that must be completed before taking any courses and the project courses.  

Foundation Courses

WC 601 Analog and Digital Communications Fundamentals

WC 602 Wireless Communications: Principles and Practice (Prerequisite: WC 601) 


Skill Courses

WC 603 Wireless Networking: Architectures, Protocols and Standards (Prerequisite: WC 602)
WC 604 Coding and Modulation for Wireless Communications (Prerequisite: WC 602)
WC 605 Information, Privacy, and Security in Wireless Systems (Prerequisite: WC 602)
WC 606 CDMA Wireless Standards and Applications (Prerequisite: WC 602)
 WC 607  Third-Generation (3G) Wireless Networks (Prerequisite: WC 602)
WC 608  Engineering Software for Wireless System Development (Prerequisite: WC 602)
WC 609  Communication Systems Modeling with Wireless Applications (Prerequisite: WC 602)

WC 610  Next-Generation Wireless Infrastructures and Standards (Prerequisite: WC 602)

Integration Courses

WC 611A  Master’s Research Project I (Prerequisite: all WC courses or permission)
WC 611B  Master’s Research Project II (Prerequisite: WC 611A)
4. TWO CASE STUDIES

Recently, two groups of students from Information Technology Department at National University made a thorough investigation and submitted proposals regarding wireless systems applications in business. In both cases, the impacts of wireless communications on business are significant and the expected returns on investment (ROI) to be very high.   

Case Study-1

The Wind and Sea Realty company is a 20 years old real estate company in San Diego that specializes in single-family residences, vacant land, large acreage, and ranch properties[11]. The company management noticed a decrease in revenue over the last few years. After a preliminary study, the analyst identified the major causes of their business failure. In order to improve the business process and compete with others, company’s upper level managers have decided to use the cutting edge technology for their business. DELT IT Solutions Inc. was hired to integrate Internet and Wireless technologies for the Wind and Sea Realty company. 

After a thorough investigation and analysis, the DELT IT Solutions proposed the following plan: 

All agents of the Wind and Sea Realty company should be provided real-time access to their company information while they are on the field trip. To achieve this goal, each agent will be provided with a laptop computer loaded with required software and hardware, and Internet Service via wireless communications. This equipment will allow each agent to travel throughout the county and have connectivity to the Internet, business database, customers, other agents and administrators at the headquarters. With the implementation of a wireless network, security is always a critical issue. Installing HotBrick Virtual Private Network(VPN)/Firewall in the LAN at  the home office, and installing Norton Personal Firewall on all laptops will keep hackers out and client information safe. Wind and Sea Realty already has the latest technology in both hardware and software. Therefore Laptops will be fully compatible with their current technology and the new setup will be simple and inexpensive. The total estimated installation time and initial investment will be two months and $53,000 respectively. An additional yearly operational expense will be $20,000 with an estimated ROI 50%.

Case Study-2

The Grill Stop is a chain of five restaurants in the San Diego metropolitan area. Each location has sixty tables and an average two hundred-forty tables served per day between Sunday through Thursday[12]. On these days, each table is turned an average of four times daily. The average bill for each table is forty dollars. In USA, the family restaurant is always busy on Friday and Saturday. The Grill Stop served an average nine hundred tables on these days. The present waiting time for a customer during Sunday through Thursday is five to twenty-five minutes, but thirty to sixty minutes during Friday and Saturday. The receptionist, located at the front desk, tracks open tables by using a chalkboard with the layout of the restaurant’s table setup. In the dining area, the bussers usually clean their assigned tables in five to ten minutes and then relay the table availability information to the receptionist via hostess. The front desk receptionist then selects next customer from the waiting list and inform the designated hostess for services. Usually, customers get chance to order their foods and drinks in five to ten minutes.  Orders are taken by the server using an order pad and then given to the kitchen manager. Finally, the kitchen manager places those orders on a turnstile. All orders for beverages and drinks are given verbally to the bartender via servers.    The servers are required to check periodically with the kitchen and bar to see if the orders are ready. After customers are finished with their meal and ready to pay the bill, the server totals the order and gives to the cash register. At the end, server brings the printed bills for payment. Most customers prefer to pay with their credit cards. Then server again goes back to the cash register and charges the bills and finally gives a copy of the receipt to their customers.
The current inventory system of the Grill Stop restaurant system is not very efficient and generates an average 10% error.  It looks like Grill Stop could save a lot by using wireless systems in their business. Each Grill Stop’s location has minimum 36 employees per shift, but this number fluctuates depending on the business hours and days. Following is the breakdown of 36 employees:  2 Managers, 3 Hostess, 3 Bartenders, 15 Servers,  5 Bussers, 8 Kitchen Staff.

The Grill Stop is doing well in San Diego and showing profit, but its owner strongly believes that there is a great potential for greater customer volume and reduced cost with improved management. The Grill Stop Corporation is ready to improve and compete with other existing restaurant businesses in their areas. After a thorough survey and investigation, Creamer [12] proposed a plan that integrates the wireless technology in the restaurant business. This is a cost effective solution and it will improve the overall business process. This system should increase the table turnover rates and profits. The improvement and efficiency of the new system will be transparent to the customer and the overall dining experience will be smoother, more enjoyable and faster.   In order to achieve these goals, Grill Stop will use leading edge Wireless and Internet technologies. The new proposed Wireless ordering system will allow for improvements in customer service, inventory, management, vendor tracking, payment and maintenance. 

The technology selected to serve the needs of Grill Stop is a wireless Point of Sale (POS) system using Wireless Fidelity (Wi-Fi). The Grill Stop will use wireless-handheld devices and workstation terminals to take customer’s orders. The server uses the hand-held device at the customer table by entering order using a drop-down menu then sending them to the main terminal using a Wi-Fi system. The main computer will process the order and display or print order tickets at the kitchen or bar, allowing instant preparation of orders. Following is a list of benefits of using wireless system in the restaurant business:1) Increase the Sales Volume (serving more customers) by decreasing wait time, 2) Fast communications among the restaurant staff, 3) Increase the accuracy of orders and bills, 3) Faster credit card processing, and 4) Advance online reservation, 5) Orders for foods/drinks, and 6) Fair Management and Administration. 

After a detailed analysis and investigation, the initial investment for the Grill Stop improvement project is estimated at $258,000 for all five restaurants. The break-even is projected to occur within the first two months and ROI will be significantly high. 

5. CONCLUSION

The E-business using mobile communications will be the next generation business style. The MS degree programs both in E-business and Wireless Communications at National University will help us to fulfill the next generation business needs. These programs will meet a large and growing local, regional, and global need for wireless communication professionals.  Also there is a plan to implement online versions of these programs so that global communities can be served. It has been observed that the proper integration of technology with business has a positive impact. The marriage of wireless communications and the internet technology can benefit virtually any business with increased revenue and new opportunities. 
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