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X is an industry term for the X Window System, an open source, cross-platform windowing system developed in the early 1980’s.  This system was developed in the interest of expediting and unifying computing and networking, and does this with its own spin on the “client/server” relationship, while usually being run on a high-performance network, although today it is very prevalent on individual users’ various Linux operating systems.  
The X Window System has its roots in research efforts in the early 1980s at Stanford University and the Massachusetts Institute of Technology (MIT), aided by IBM.  The goal was to develop a platform-independent graphics protocol.  In 1984, MIT formed what is known as Project Athena.  The need at the time was due to the assortment of incompatible workstations available, and to unify them into a network with a graphical presentation that could function as a teaching aid was the goal of Project Athena.  As a success, Project Athena became the X Window System, an operating environment that was truly cross-platform.  
By 1986, X Window System’s popularity was growing rapidly, and in 1988 MIT officially released their development as version 11, release 2.  In 1993, the development of X changed hands to the X Consortium (now known as X.Org), which now handles official releases (the newest being version 6.6), and the continuing development is something of a grey area with regards to open source, as members involved in the popular X.Org release now pay membership fees to have access to the current code.  Ultimately, X.Org manages the current standard for the X Window System; however, companies like XFree86 (with access to X.Org’s code) have their own free, truly open source releases of the X Window System.  Additionally, there are even X products available that run on Windows 95/98/NT/XP systems, despite Microsoft’s own windowed operating system.
The principle idea that drives the X Window System is its unique twist on the client/server relationship.  Traditionally, clients were programs that would make a service request from a program known as the server, which in turn fulfills the request.  This is very common in large distributed networks, as programs are thus closely connected among a number of different locations.  One principle example of this is the Internet’s TCP/IP program, in which millions of web pages are requested constantly by millions of individual terminals from a smaller number of servers.  
In the X Window System, the client/server relationship is reversed from usual; the server program handles the graphic user interface (GUI), and the user’s input into the operating environment.  Thus the server actually makes requests of the client program, which in turn processes these requests at the terminal and returns display data to the X Server, thus reversing roles.  In a distributed X Window System, the interactions take place between an X terminal and an X server; remote computers (X terminals) contain applications that make client requests for display management services in each PC or workstation (X server).
An X terminal is a computer devoid of CD-ROM, floppy disk, etc., containing only graphical interface capabilities, that provides a user interface to an X Window System, as it is usually connected to a server running a UNIX system.  Multiple X terminals connected in a network to a server is referred to as a distributed X Window System.  X terminals are precursors to modern day network computers, in which computers run connected to a server with only a select amount of client programs.

An X server provides connections to X terminals in a distributed X Window System.  The X server acts as a remote computer that makes client requests for the graphical services inherent to the X terminals, and makes it appears as if it is serving applications to the X terminal’s screen, when in fact it is just sending the information to be displayed.  X servers are typically installed in a UNIX based operating system in a mainframe or powerful workstation.  For comparison, the X server can be thought of as analogous to Microsoft’s terminal server, with the obvious exception being the Microsoft product running on a version of Microsoft Windows in lieu of X.  However, just like there are X Window System programs that can run on MS Windows, there are also X Servers that do the same.

X is a protocol for graphics, allowing a user on one machine to graphically run programs and view data on another computer.  While this may seem counterintuitive, as the programs are being run on another computer, it does have its benefits.  If the remote computer were to be sending graphical data over an Ethernet type connection, the bandwidth required would be astronomical, and thus few people would actually be able to access the remote computer.  Instead, the X server on the local machine acts as a graphical go-between.  It accepts keyboard and/or mouse requests, and multiplexes this input to a remote computer.  The client receives these requests and sends the applications graphical requirements back.  Thus instead of worrying about which pixels to light on the display, the client is just able to say something to the effect of, “draw a circle of radius 100,” and the graphical server will worry about actually turning on pixels and formatting the display correctly.  This simplifies the application process, and allows for lower bandwidth requirements for communicating between the display and the applications.  Events and errors end up being 32 bytes, and requests and replies are any multiple of 4 bytes, with replies requiring a minimum of 32 bytes.  This separation also allows multiple applications to be ported to different platforms.  Thus, a UNIX program can be written to run on an X server installed on a Microsoft Windows machine.
By definition, the X Window System provides a convenient way to interconnect programs that are distributed efficiently across different locations, which is its fundamental advantage.  In this way, X Window System effectively visually represents remote data, which can be very advantageous.  Instead of sending huge amounts of data many times per second, it needs only to send small requests that present the data locally, thus expediting network function.  This idea is reversible, and so a user can also run remote applications from his/her computer.  Although a majority of computers today run both the server and client portion of X Window System, these all presented great advantages when computers lacked their current processing power and instead relied on distributed networks, and of course this still presents benefits in today’s modern networks. 
An additional benefit provided by X Windows is that it divides the load of displaying information (graphics) and processing information (computation).  This was very useful in the past when it was necessary to capitalize an entire system’s resources in one or the other (as both were nearly impossible to do together on the same physical computer).  One final benefit is that X Window System as mentioned before is cross-platform, and will run on various systems, such as Apple, Sun Microsystems, Silicon Graphics, and UNIX based systems.
Disadvantages of X Window System are also notable.  The independent handling of computation and graphics does incur an overhead.  On a typical UNIX system, approximately 16MB of RAM is needed for adequate performance of X, whereas PC usage of X will require 2MB to even begin and recommend 4MB for reasonable performance.  X also requires more disk space than similar windowing systems.  These disadvantages are becoming less and less notable however, due to decreasing costs of memory and disk space.  Also, although X Window System is cross-platform, the interface is neither standardized nor uniform, and the different versions have different styles and features. 

Further disadvantages to X include the requirement of various tools and utilities for proper operation, the lack of user-friendliness in provided software and the inadequate documentation on the software’s operation.  Because this software is not always user friendly, this results in a learning curve to being an X user after being accustomed to other windowing environments.  One final disadvantage is that X, unlike Microsoft Windows, lacks drive letter support and thus may have difficulty accessing information located on two or more separate physical drives.  

