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1) Overview and History of Data Communications
History

Carrying instructions between calculation machines and early computers was done by human users. In September, 1940 George Stibitz used a teletype machine to send instructions for a problem set from his Model K at Dartmouth College in New Hampshire to his Complex Number Calculator in New York and received results back by the same means. Linking output systems like teletypes to computers was an interest at the Advanced Research Projects Agency (ARPA) when, in 1962, J.C.R. Licklider was hired and developed a working group he called the "Intergalactic Network", a precursor to the ARPANet. In 1964, researchers at Dartmouth developed a time sharing system for distributed users of large computer systems. The same year, at MIT, a research group supported by General Electric and Bell Labs used a computer (DEC's PDP-8) to route and manage telephone connections. In 1968 Paul Baran proposed a network system consisting of datagrams or packets that could be used in a packet switching network between computer systems. In 1969 the University of California at Los Angeles, SRI (in Stanford), University of California at Santa Barbara, and the University of Utah were connected as the beginning of the ARPANet network using 50 kbit/s circuits.

Data Communications has evolved from networks connecting computers  and distributed computing through thin-client network computing in the 1980s and 1990s to Internet computing today. Centralized computing--which started with mainframes at the outset of the computing evolution, evolved to PCs, and lasted up to the 1980s--focused mainly on automating existing processes. This approach gave way as applications and systems evolved to the client-server model and the distributed computing model. The client-server model allowed for the creation of server applications responsible for the storage, analysis, and sorting of large amounts of data on central data servers, with connected workstations responsible only for front-end client applications capable of running queries, producing reports, and adding new records. Distributed computing meant that dedicated file servers also could be used throughout an internal Local-Area Network (LAN), each supporting a single application, such as e-mail, facsimile, data storage, graphics storage, or documentation storage. Computers, sometimes using different operating systems, could store different components of a single application, such as a spellchecker and thesaurus stored on different computers. Printers and other peripherals connected to the LAN offered users shared access over the network. Network monitoring and backups offered a high degree of data security and integrity. Personal computing entered a new era of productivity as spreadsheets, database programs, and word processors came increasingly into use at personal workstations.
The concept of network computing had its origins in 1995 with Oracle Corporation's concept of full-service client-server computing, where individual computers would rely on central servers on an internal network for all applications, databases, and information. Desktops would be minimally equipped with application-specific thin clients intended primarily to communicate with servers that would be responsible for all data processing. (In contrast a fat client would comprise a stand-alone PC workstation fully equipped with all requisite applications.) This model of network computing allows for lower costs of installation, security, and maintenance, since databases and applications would need to be maintained only on the central server, not at every workstation. This model has been found particularly useful for task-oriented professionals in engineering, medicine, accounting, and real-estate focused on content rather than technology, as well as in back-office operations supported by clerical and sales staff. One disadvantage to this model is that as clients increase in number, servers need to be upgraded given the additional computing burden placed on them, thus raising infrastructure and maintenance costs.

Networked computing has evolved with the advent and progress of the Internet to mean Internet computing. This means that computers linked over the Internet would access large central servers outfitted with pre-packaged server software and Internet database applications for all processing purposes. Internet computing also means that business data is consolidated onto large servers for global Internet access, easy management, and speedier business application usage. Remote access computing is supported through remote access servers and concentrators. The Internet computing model is valuable to businesses because it can lower computing costs without the complexity of general-purpose operating systems. Computers with different operating systems would utilize Internet protocols as they accessed, computed, and communicated over the Internet. This model is thought to combine the best of the mainframe and client-server worlds by centralizing backups and offering users an intuitive graphical interface. In effect, client-server computing would expand to allow computing via TCP/IP over the Internet, allowing the use of different systems and platforms as long as a Web browser with a graphical interface provided a point of entry for a Web user. Additionally, mobile and remote computing becomes possible in this model, with all users required only to have access to the Internet and a Web browser installed on their machines.

In fact, the trend toward mobile and other computing devices is expected to change the profile of Internet computing in the next 10 years, with an increase in the usage of handhelds, wireless, and miniature "wearable" computers. Increased reliance on Internet computing will lead to data storage, synchronization, and scheduling being consolidated at centralized server farms that connect the corporate office and remote workers through broadband links. The concept of building hard-wired applications for functions such as inventory and accounting will evolve into a more dynamic reliance on toolkits for a particular task, as is already evident in the proliferation of shareware, freeware, and discountware on the Internet. More than ever before, a menu of software tools is now available to complete any project. These tools, while occasionally downloaded to the desktop, are increasingly expected to reside on the network.

Futurists predict that PCs will soon be replaced by network computers, Internet appliances (from telephone-like devices to televisions), and non-desktop computers, such as enterprise servers and wearable computers. As business transactions increasingly take place online, issues such as security, authentication, and quality of service (QoS) are expected to be resolved. Constant wireless connectivity and virtual private networks will allow users to be connected anytime, anywhere to their corporate nets over the Internet. As wireless communications expands, the convergence of video, voice, and data will allow users to download books, movies, television, and radio signals to their portables over broadband wireless connections. Computers will not only be everywhere, they will be held centrally on a network and controlled remotely. You could go to work, connect to your home server and control devices such as security cameras, motion detectors, lights, alarm clocks, heating and cooling systems, refrigerators, microwaves, PCs, televisions, and VCRs remotely.


Computer Networks
Computer networking is the scientific and engineering discipline concerned with communication between computer systems. Such networks involves at least two computers, which can be separated by a few centimeters (e.g. via Bluetooth) or thousands of kilometers (e.g. via the Internet). Computer networking is sometimes considered a sub-discipline of telecommunications.

Computer networks have been a boon for businesses because they connect different makes and models of microcomputers, minicomputers or even mainframe computers, allowing for shared communication, files and equipment. The first networks appeared in the 1960s when multi-user networks were introduced. In multi-user systems, dumb terminals, which do not have processing capabilities of their own, are connected to a central host computer, which shares processing time with these dumb terminals. Now much more popular are Local Area Networks, or LANS, which appeared in the early 1970s. A LAN is a communication network privately owned by the organization using it. LANs utilize stand-alone microcomputers rather than dumb terminals and can vary greatly in size, range and complexity. The actual distance and number of computers that can be connected is highly dependent upon the type of LAN and communication line used. Telephone lines are sometimes used and are most convenient; however, coaxial cable connections permit faster, higher quality transmissions. Fiber optics, tiny tubes of glass half the diameter of a human hair, has become the preferred technology of the 1990s, allowing faster and more efficient data transmission than wire cabling. All networks are different in size and complexity. However, they all share one of three similar shapes. These shapes are known as network topologies. There are three basic topologies to which most networks conform: Bus, Ring, and Star. The Bus topology uses a single communication line to connect equipment, allowing contact between all stations, or nodes. Failure of a single micro-computer may interfere with the rest of the network. A Star topology consists of several microcomputers connected to a centralized networking device called a hub. This acts as a crossing guard for network traffic. Star topologies may also allow the computers to connect to a centralized host computer, called the file server, which shares its files among all users of the network. Star networks are more costly to install due to the extra cabling involved, but are frequently used among retail stores having several branch outlets. The third topology, the Ring, is somewhat similar in design to the Bus topology. Each computer is connected to two other computers and can communicate and share files with any station in the network. However the two ends of the Bus are connected together, making the Bus into a Ring. A Ring network is slower and more expensive to install than the Star, but it is also more reliable, since alternative paths exist if a communications line is interrupted. LANs offer many benefits within companies, industrial sites, college campuses and hospitals, allowing for more efficient and convenient computer services. One application of networking, electronic mail (E-Mail), introduced in the early 1970s, is very popular among businesses. E-mail service allows letters to be sent across the United States for less than the cost of mail, with the added advantage of arriving within seconds. Another popular offshoot of networking are Information Networks, such as America Online, CompuServe, or Prodigy, wherein computer users may access a wide variety of computerized services, including E-Mail, investment advice, reference and travel information, shopping and much more.
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