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Although there are millions of Internet users worldwide surfing the Web or checking their e-mails, few people realize the strides that were made by the talented individuals who envisioned the Internet as we know it.  These computer scientists perceived the “spirit of community” created among users of network systems as they broke away from the mainstream idea that computers were simply arithmetic machines (Hauben 1).  Eventually, when ARPANET was up and running, they would realize that assisting human communication was the most fundamental advance made possible through the creation of the ARPANET.  This foresight has continued to reach new heights as people are increasingly connecting with each other worldwide. 

Before discussing the existence of ARPANET, one must look at the research-laden beginnings of ARPA.  ARPA, the Advanced Research Projects Agency, was formed, in part, as a reaction to the Soviet Union’s launch of Sputnik in 1957 (Hauben 1).  The mission of this agency was to apply state-of-the-art technology to the U.S. Defense Department so that the U.S. would not be surprised by the Soviets again (Griffiths 2).  Although the focal point of ARPA’s activities was on space, ballistic missiles, and nuclear test monitoring, there was an underlying interest in communications research that allowed the scientists to expand their horizons beyond focusing solely on advancing military products (Hauben 1).  From the start, ARPA was attracted by the possibility of communicating between its operational base and its sub-contractors through the use of directly-linked computers (Griffiths 2).  In October 1962, ARPA appointed J.C.R. Licklider of MIT as the head of the Behavioral Sciences and Command and Control Programs, a new computer research program (Wikipedia 1).  Licklider had just recently completed his series of memos discussing his "Galactic Network" concept.  “He envisioned a globally interconnected set of computers through which everyone could quickly access data and programs from any site” (Leiner 2).  While at ARPA, Licklider would convince his successors, Ivan Sutherland, Bob Taylor, and Lawrence G. Roberts, that this was an important concept, although he would leave ARPA before any actual work on his vision was performed (Wikipedia 1).  


Within ARPA, Leonard Kleinrock was already developing ideas for sending information by breaking a message up into “packages,” sending them to their destination, and then resembling them once they arrived (Griffiths 3).  Kleinrock published the first paper on packet switching theory, as it is called, in 1961, and wrote the first book on the matter in 1964 (Leiner 2).  This method would give more flexibility than the prior method which entailed opening one line and sending the information through that line alone.  The system would not rely on a single routing, and if the files were broken up before the information was sent, it would make it much more difficult to eavesdrop, two noted security advantages (Griffiths 3).  Eventually, Kleinrock will convince Roberts of the “theoretical feasibility of communications using packets rather than circuits, which was a major step along the path towards computer networking” (Leiner 2).    

The second key step to explore was how to make the computers talk together.  At the time, there was real inadequacy in the telephone networks for running programs and transferring data.  This was revealed in 1965 when working with Thomas Merrill, Roberts connected the TX-2 computer at MIT to the Q-32 at Berkeley with a low speed dial-up telephone line creating the first “wide area network” (WAN) (Leiner 2).  

Separately, Paul Baran had started work in 1959 at the RAND Corporation on “secure communications technologies that could enable a military communications network to withstand a nuclear attack” (Wikipedia 1).  His results, published in a series of studies starting in 1960, described two key points: “first, use of a decentralized network with multiple paths between any two points; and second, dividing complete user messages into what he called ‘message blocks’ before sending them into the network” (Wikipedia 1).  This effectively eliminated single points of failure and allowed the network to “automatically and efficiently” work around any failures that occurred (Wikipedia 1).  A summary paper was presented in 1962 and later published in 1964 describing the layout of this network.   

Lastly, Donald Davies of the National Physics Laboratory (NPL), located in the United Kingdom, had begun working with closely related concepts in 1965.  He had begun his research after a conference in the UK on time-sharing brought up the inadequacies of existing circuit-switched networks (Wikipedia 2).  His work was originally independent of Baran’s work, although Davies did learn of it in 1966 while he was giving a seminar at NPL.  Interestingly enough, it was actually Davies who introduced the term of “packets” (Wikipedia 2).

By the end of 1966, sufficient research had developed for Roberts to publish a plan for a computer network system called ARPANET (Griffiths 3).  When he presented this paper at a conference the following year, he was surprised to find that there was also a paper on a packet network concept presented by Donald Davies of the NPL.  In fact, Davies informed Roberts of the NPL’s work as well as the work of Paul Baran and others at the RAND Corporation (Leiner 2).  It became clear that independently of each other, and in ignorance of each other’s work, teams at ARPA, NPL, and the RAND Corporation had all been working on wide area networks, and their ideas all became incorporated into the ARPANET design (Griffiths 3).  

In 1968, after Roberts and ARPA had refined the overall structure and specifications for ARPANET, a Request for Quotation (RFQ) was sent to 140 potential bidders (Leiner 3).  Most regarded the proposal as outlandish, and in the end, only four were regarded as top rank bidders.  By year end, the RFQ was awarded to a group headed by Frank Heart named Bolt, Beranek and Newman (BBN) (Wikipedia 2).  “The final requirement was to design a protocol to allow the computers to send and receive messages and data, known as an interface message processor (IMP)” (Griffiths 3).  This was completed by the BBN team and by December 1969, four host computers located at UCLA, the Stanford Research Institute, UC Santa Barbara, and the University of Utah were connected together into the initial ARPANET (Leiner 3).  Computers were quickly added to the ARPANET during the following years and by December 1971, the ARPANET linked 23 host computers to each other (Wikipedia 2).

In October 1972, ARPA organized a large, very successful demonstration of ARPANET at the International Computer Communication Conference (ICCC) (Leiner 3).  This was the first demonstration of the new network to the general public.  In that same year, they successfully utilized a new program to allow the sending of messages over the network.  This allowed the “direct person-to-person communication that we now refer to as e-mail” (Griffiths 5).  Two more important discoveries were yet to come in the 1970s.  
Another discovery of the early 1970s is the development of host-to-host protocols.  “Before then the system only allowed a ‘remote terminal’ to access the files of each separate host” (Griffiths 5).  These new protocols allowed access to the host’s programs, effectively merging the two host computers into one, at least for the duration of the link.

Secondly in 1974, ARPA scientists, working closely with experts in Stanford, developed a common language that allowed the communication of different networks with each other (Griffiths 6).  This language was known as transmission control protocol/internet protocol (TCP/IP).  It is important to point out that even though TCP/IP was created in 1974, it would take several years of modification and redesign before it was completed and universally acceptable (Griffiths 7).  In 1982, the competing techniques and protocols of the world diminish and TCP/IP is finally accepted in the U.S. and Europe, which means that the Internet is born.  

Although ARPANET was simply a humble beginning to the World Wide Web that we know today, it is important to remember how the network developed and the culture that it was connected with.  As David Clark said, “It is not proper to think of networks as connecting computers. Rather, they connect people using computers to mediate. The great success of the internet is not technical, but in human impact” (Hauben 2).
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