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What is LINUX? 
LINUX is a free, highly advanced, open-source operating system for PCs and Workstations. Technically, LINUX is an operating system kernel, the core part of an operating system. The LINUX kernel is commonly bundled with many other components to form a complete LINUX System or Distribution. When most people refer to LINUX, they are talking about this complete set of programs needed to run a computer, not just the kernel. 
Many people know of, or have at least heard of, UNIX. UNIX is both one of the oldest and one of the most powerful operating systems available today. “How can UNIX be old and yet powerful by today’s standards , you ask. The answer to this question lies in the history of UNIX; UNIX is a sort of subset of a much larger and more complex operating system called MULTICS. Both UNIX and MULTICS were developed decades ago for very large computers; only now, decades later are personal computers finally powerful enough to tackle these multitasking, multi-user systems with advanced features. Getting back to the crux of our first fact, LINUX looks like UNIX. LINUX is not officially UNIX simply because it was not written by the same programmers as was the original UNIX system. However, LINUX runs UNIX programs and shares the UNIX command set. LINUX is, for all general intents and purposes, a full-featured UNIX-type operating system. 
Where did LINUX come from? 
UNIX is one of the most popular operating systems worldwide because of its large support base and distribution. It was originally developed at AT&T as a multitasking system for minicomputers and mainframes in the 1970’s, but has since grown to become one of the most widely used operating systems anywhere, despite its sometimes confusing interface and lack of central standardization. Many hackers feel that UNIX is the right thing – the one true operating system . Hence, the development of LINUX by an expanding group of UNIX hackers who want to get their hands dirty with their own system. Versions of UNIX exist for many systems, from personal computers to supercomputers like the Cray Y-MP. Most versions of UNIX for personal computers are expensive and cumbersome. A one-machine version of UNIX System V for the 386 costs about $1500. LINUX is a free version of a UNIX-type system, developed primarily by Linus Torvalds at the University of Helsinki in Finland, with the help of many UNIX programmers and wizards across the Internet. Anyone with enough know-how and gumption can develop and change the system. The LINUX kernel uses no code from AT&T or any other proprietary source, and much of the software available for LINUX was developed by the GNU project of the Free Software Foundation in Cambridge, Massachusetts, U.S.A. However, programmers from all over the world have contributed to the growing pool of LINUX software. LINUX was originally developed as a hobby project by Linus Torvalds. It was inspired by MINIX, a small UNIX system developed by Andy Tanenbaum. The first discussions about LINUX were on the Usenet newsgroup, comp.os.minix . These discussions were concerned mostly with the development of a small, academic UNIX system for MINIX users who wanted more. The very early development of LINUX mostly dealt with the task-switching features of the 80386 protected-mode interface, all written in assembly code. 
When was LINUX introduced 
The very first version of LINUX (version 0.01) was made available by Linus Torvalds around late August of 1991. It was not pretty, it had no floppy driver, and it could not do much of anything. I am not sure if anybody ever compiled that version. No announcement was ever made for LINUX version 0.01. The version 0.01 sources were not even executable. They contained only the bare rudiments of the kernel source and assumed that you had access to a Minix machine to compile and experiment with them. On October 5, 1991, Linus announced the first official version of LINUX, which was version 0.02. At that point, Linus was able to run bash (the GNU Bourne Again Shell) and gcc (the GNU C compiler), but not much else. Again, this was intended as a hacker’s system. The primary focus was kernel development – user support, documentation, and distribution had not yet been addressed. Today, the LINUX community still seems to treat these issues as secondary to real programming – kernel development. After version 0.03, Linus bumped up the version number to 0.10, as more people started to work on the system. After several further revisions, Linus increased the version number to 0.95 in March 1992, to reflect his expectation that the system was ready for an official release soon. (Generally, software is not assigned the version number 1.0 until it is theoretically complete or bug-free.). Almost a year and a half later, in late December of 1993, the LINUX kernel was still at version 0.99. As of May 1999, Red Hat LINUX has officially released a version 6.0 of the LINUX kernel. I have not tried it yet, because it will be available starting on the 26th May 1999 and this paper is due on the 20th May 1999. Anyway, back to LINUX! Most of the major, free UNIX software packages have been ported to LINUX, and commercial software is available. More hardware is supported than in the original kernel versions. Many people have executed benchmarks on 80486 LINUX systems and found them comparable with mid-range workstations from Sun Microsystems and Digital Equipment Corporation. Who would have ever guessed that this little UNIX clone would have grown up to take on the entire world of personal computing? 
Types of LINUX 
The question always arises at to which LINUX is the “real” one, or where to get the “official” version of LINUX. Unfortunately, this question really has no answer. The only part of LINUX, which is officially , LINUX is the core of LINUX, otherwise known as the kernel. All programs, appearances, configurations, startup code, and installation programs are provided as parts of what are called LINUX “distributions”. A distribution is simply a collection of programs and utilities, which turn the LINUX core (or kernel) into a fully functional UNIX-type system. Unfortunately, each distribution is slightly different and can greatly effect the user’s initial impression of LINUX. Different distributions will present the user with different initial configurations for LINUX. There are a number of LINUX distributions out there, both on the Web and on CD-ROM. Some are more businesslike; others are more playful or wild. Below is a brief summary regarding some of the major distributions. 
? Red Hat LINUX – UNIX for Windows users. This is the easiest transition into the UNIX world you can possibly hope for if you’re a Windows user. Red Hat attempts to provide exceptional functionality and stability while keeping the system relatively easy to use and graphically oriented. Make no mistake, you will still have to learn about UNIX and the command line, but you will at least have something up and running by the time you are ready to hit the books. 
? Slackware LINUX – UNIX for UNIX hackers. Slackware, released several times per year, loves to provide cutting edge and beta applications and system code, and really gives that “get your hands dirty” feel. Don’t be confused by its insider attitude, however. Slackware is very complete and can provide a serious platform for beginners and migrating Windows network users. Slackware simply requires a little more elbow grease and study to get going. Once going, Slackware “feels” much more like UNIX than does Red Hat. 
? Caldera OpenLINUX – UNIX for business guys. If you’re afraid that your boss won’t like seeing LINUX on your desktop, and you have decided against Red Hat for one reason or another, Caldera’s OpenLINUX is the next logical choice. OpenLINUX is built by Caldera from the ground up for the business community; OpenLINUX often includes an office suite and telephone support. OpenLINUX also comes in several versions, from a small version for desktops to a big, ugly version for network servers. 
? Debian GNU/LINUX – UNIX for purists. Debian GNU/LINUX is a sort of spiritual operating system, and both its website and its distribution remind me of those of the more “official” UNIXes like the *BSD projects. If you are interested in LINUX, but can’t loose the hang-up about LINUX not being the true and official UNIX, maybe you’ll feel a little more at ease using Debian GNU/LINUX. 
Performance 
Many benchmarks have been conducted by independent organizations, pitting LINUX against Windows NT and against the various flavors of UNIX. Apart from one study that is discussed later in this section, it appears that LINUX quite consistently beats NT not only on single-processor machines, but also on multi-processor machines on which NT is expected to scale better on account of its multi-threaded architecture. LINUX seems able to deliver good performance even with “heavyweight” processes instead of the “lightweight” threads that NT uses. Process forking in LINUX is particularly efficient, almost obviating the need for threads. LINUX also narrowly beats Solaris on its home ground, SPARC hardware, albeit only single-processor SPARC machines. UNIX systems, LINUX included, treat graphics as a user-level application that can be optionally run. Reasonably, sophisticated graphical interfaces exist for LINUX, but these are not tightly integrated with the operating system kernel. They can be “switched off” when not required. On servers, graphics capability is an unnecessary overhead most of the time. Typically, on UNIX servers, LINUX included, the graphical interface is invoked only when the system is being administrated, and turned off at all other times, delivering a significant performance boost to the system, because graphics is a very resource-intensive capability. The Windows design, by contrast, suffers from an overly tight integration of the graphics subsystem with the kernel (unsurprising in view of its desktop roots), and this design model will forever reduce performance in its role as a server operating system. Perhaps LINUX will lose its slim performance advantage against Solaris when it acquires more high-end features and grows in size. Time will tell. However, the constant fine-tuning of the kernel by a worldwide group of expert systems programmers could continue to give LINUX a performance lead even in future. It will be an interesting battle to watch. In April this year, a benchmark conducted by a company called Mindcraft reported that Windows NT with Microsoft’s IIS (Internet Information Server) performed 2.5 to 3.7 times faster than LINUX as a Windows fileserver (running Samba) and as a webserver (running Apache). This is somewhat surprising, because it is contrary to what several independent testers have found in the past, including Sm@rt Reseller On-line. Subsequent information on the benchmark found that the NT machine used was highly tuned and optimized for the tested load, while the LINUX machine was not, a fact later admitted by Microsoft. It was also discovered that the benchmark was sponsored by Microsoft, and was not as “independent” as it was made out to be. (Microsoft still sports these figures, though). These facts therefore put the results under a cloud. For now, rather than debate the legitimacy of the Mindcraft benchmark, it is best that you design and conduct one yourself, tailoring it to your situation. After all, not everyone runs servers that are as high-end as that used in the benchmark. Microsoft admitted after internal testing that on the same hardware, Netscape Navigator on LINUX was 30-40% faster than Internet Explorer on Windows NT. “Benchmarking”, of course, ranks with lies, damned lies and statistics, but from a variety of sources, the impression one gets is that LINUX is one of the leanest and fastest operating systems available. With the new kernel (version 2.2), it has reportedly even drawn level with the ultrafast FreeBSD. Nevertheless, the LINUX vendors need to submit formal SPEC or TPC benchmark figures; otherwise, this sort of controversy could keep arising. Incidentally, the TPC benchmarks have a price/performance parameter, and LINUX should do very well on that! 
Usability 
Users accustomed to the friendly graphical interfaces of Windows and the Mac would reasonably balk at having to type commands in an “arcane syntax”. Nevertheless, things are changing fast. There are two graphical desktop environments for LINUX. KDE (’K’ Desktop Environment) is the slightly more mature one, and the main criticism heard about it these days is that it’s too “clean” and “corporate”. Gnome is a more fun interface that allows users to customize it ad infinitum. Neither interface is yet as polished and complete as the Windows or Mac desktops. However, they have developed to their current state in an amazingly short time (See screenshots located at the back of this document). Critics of LINUX must remember that the earliest versions of Windows were eminently forgettable, and it was only with version 3.1, appearing sometime in 1993, that Windows became usable. It took more than another 2 years for Windows to achieve its current levels of usability in the form of Windows 98. Given the current status of both LINUX desktop projects and their tremendous momentum, it seems reasonable to expect that this argument about LINUX not having a friendly graphical interface will wither away by the end of 1999. Besides, to turn the user-friendliness argument around, a command-line is an excellent alternative to a GUI in many situations. Even with an extremely friendly GUI, a user may find certain operations difficult to express with a graphical metaphor, for instance, “pimping” I meant piping the output of one program to the input of another one. The powerful commands that can be chained together make the LINUX command line a very productive environment. Scripting is another very powerful UNIX mainstay, an area where predominantly GUI-based systems like Windows and the Mac are notoriously weak. The DOS batch files of Windows are pitifully inadequate compared to the basic UNIX shell script, while Applescript comes somewhat closer. Neither can match the breadth and power of LINUX scripting languages like Perl, Python, Tcl and Guile. That may explain why these languages are now being ported to Windows. It remains to be seen whether Windows 2000, with its promised Active Scripting using Visual Basic, brings Windows up to this level. Ironically, with a graphical environment very similar to Windows or the Mac, LINUX’s command-line and scripting interface will perhaps soon emerge as a major selling point for advanced users. Windows and Macintosh treat all users alike, irrespective of skill level, and do not allow users to acquire more control over their machines with increasing experience. UNIX and LINUX systems, on the other hand, “scale” extremely well with experience, rewarding advanced users with dramatically greater productivity. Therefore, the argument that LINUX has no friendly interface is now clearly untrue. The challenge for LINUX now is to develop graphical metaphors for its powerful command-line constructs as well. Piping and redirection through drag-and-drop, visual scripting, graphical representation of the powerful UNIX “file” abstraction, and other innovations can push the LINUX interface beyond the reach of Windows and Macintosh, because they lack the underlying architecture to support such visual representations. 
Features 
LINUX supports features found in other implementations of UNIX, and many which are not found elsewhere. LINUX is a complete multitasking, multi-user operating system, as are all other versions of UNIX. This means that many users can log into and run programs on the same machine simultaneously. The LINUX system is mostly compatible with several UNIX standards (like if UNIX has standards) at the source level, including IEEE POSIX.1, UNIX System V, and Berkeley System Distribution UNIX. LINUX was developed with source code portability in mind, and it is easy to find commonly used features that are shared by more than one platform. Much of the free UNIX software available on the Internet and elsewhere compiles under LINUX right out of the box . In addition, all of the source code for the LINUX system, including the kernel, device drivers, libraries, user programs, and development tools, is freely distributable. Other specific internal features of LINUX include POSIX job control (used by shells like csh and bash), pseudoterminals (pty devices), and support for dynamically loadable national or customized keyboard drivers. LINUX supports virtual consoles that let you switch between login sessions on the same system console. Users of the screen program will find the LINUX virtual console implementation familiar. The kernel can emulate 387-FPU instructions, and systems without a math coprocessor can run programs that require floating-point math capability. LINUX supports various file systems for storing data, like the ext2 file system, which was developed specifically for LINUX. The XENIX and UNIX System V file systems are also supported, as well as the Microsoft MS-DOS and Windows 95 VFAT file systems on a hard drive or floppy. The ISO 9660 CD-ROM file system is also supported. 
LINUX provides a complete implementation of TCP/IP networking software. This includes device drivers for many popular Ethernet cards, SLIP (Serial Line Internet Protocol) and PPP (Point-to-Point Protocol), which provide access to a TCP/IP network via a serial connection, PLIP (Parallel Line Internet Protocol), and NFS (Network File System). The complete range of TCP/IP clients and services is also supported, which includes FTP, telnet, NNTP, and SMTP. The LINUX kernel is developed to use protected-mode features of Intel 80386 and better processors. In particular, LINUX uses the protected-mode, descriptor based, memory-management paradigm, and other advanced features. Anyone familiar with 80386 protected-mode programming knows that this chip was designed for multitasking systems like UNIX. LINUX exploits this functionality. The kernel supports demand-paged, loaded executables. Only those segments of a program, which are actually in use, are read into memory from disk. In addition, copy-on-write pages are shared among executables. If several instances of a program are running at once, they share physical memory, which reduces overall usage. In order to increase the amount of available memory, LINUX also implements disk paging. Up to one gigabyte of swap space may be allocated on disk (up to eight partitions of 128 megabytes each). When the system requires more physical memory, it swaps inactive pages to disk, letting you run larger applications and support more users. However, swapping data to disk is no substitute for physical RAM, which is much faster. The LINUX kernel also implements a unified memory pool for user programs and disk cache. All free memory is used by the cache, which is reduced when running large programs. Executables use dynamically linked, shared libraries: code from a single library on disk. This is not unlike the SunOS shared library mechanism. Executable files occupy less disk space, especially those, which use many library functions. There are also statically linked libraries for object debugging and maintaining complete binary files when shared libraries are not installed. The libraries are dynamically linked at run time, and the programmer can use his or her own routines in place of the standard library routines. To facilitate debugging, the kernel generates core dumps for post-mortem analysis. A core dump and an executable linked with debugging support allows a developer to determine what caused a program to crash. 
Cost 
LINUX is a freeware or open source software and thus is free, which is to say that it can be obtained at no cost. Several different distributions of LINUX are available on the Internet for download. No password is required for access, and no registration is required after downloading. There are no “nag” screens begging you to pay for it. It is not crippled in any way, nor is it limited to any particular kind of use. You can use it at home, at school, in your business. You can install it as many times on as many computers as you like, and you can legally make copies of it and give them to friends and colleagues (or even sell copies if you wish). LINUX is also sold commercially on CD-ROM via Internet, mail order, and retail stores. Commercial distributions usually include multiple CD-ROMs, a printed installation manual and/or user’s guide, a bootable floppy disk to help with the installation, 30 days or more of technical support via email or other means, and sometimes extra commercial programs that are not available in the download edition. The cost is normally in the range of $30-$99. By comparison, a retail copy of Windows 98 costs about $189. Judging by the price difference, you might think that Windows 98 has something that LINUX lacks. The truth is just the opposite. Windows 98 has built-in networking software, a web browser, a basic text editor, and a couple of games. Did I leave anything out? LINUX comes with built-in networking software, 2 or more web browsers, half a dozen text editors, over 20 games, a World Wide Web server, an FTP server, an email server, programming environments and compilers allowing you to write programs in C, Pascal, PERL, Python, BASIC, Fortran, and probably other programming languages that even I have never heard of. Of course, that is just the short list. 
System Requirements 
One of the main issues when installing software is to meet or exceed the minimum hardware requirement. LINUX supports more hardware than some commercial implementations of UNIX. Below is a detailed summary of the supported hardware requirement. 
Motherboard and CPU requirements – LINUX currently supports systems with the Intel 80386, 80486, or Pentium CPU, including all variations like the 80386SX, 80486SX, 80486DX, and 80486DX2. Non-Intel clones work with LINUX as well. LINUX has also been ported to the DEC Alpha and the Apple PowerMac. If you have an 80386 or 80486SX, you may also wish to use a math coprocessor, although one isn’t required. The LINUX kernel can perform FPU emulation if the machine doesn’t have a coprocessor. All standard FPU couplings are supported, including IIT, Cyrix FasMath, and Intel. Most common PC motherboards are based on the PCI bus but also offer ISA slots. This configuration is supported by LINUX, as are EISA and VESA-bus systems . IBM’s MicroChannel (MCA) bus, found on most IBM PS/2 systems, is significantly different, and support has been recently added. 
Memory requirements – LINUX requires very little memory, compared to other advanced operating systems. You should have 4 megabytes of RAM at the very least, and 16 megabytes is strongly recommended. The more memory you have, the faster the system will run. Some distributions require more RAM for installation. LINUX supports the full 32-bit address range of the processor. In other words, it uses all of your RAM automatically 
Hard drive controller requirements – It is possible to run LINUX from a floppy diskette, or, for some distributions, a live file system on CD-ROM, but for good performance you need hard disk space. LINUX can co-exist with other operating systems – it only needs one or more disk partitions. LINUX supports all IDE and EIDE controllers as well as older MFM and RLL controllers. Most, but not all, ESDI controllers are supported. LINUX also supports a number of popular SCSI drive controllers. This includes most Adaptec and Buslogic cards as well as cards based on the NCR chip sets. 
Hard drive space requirements – Of course, to install LINUX, you need to have some amount of free space on your hard drive. LINUX will support more than one hard drive on the same machine; you can allocate space for LINUX across multiple drives if necessary. You could run a system in 20 megabytes of disk space. However, for expansion and larger packages like X, you need more space. Realistic space requirements range from 200 megabytes to one gigabyte or more. 
Monitor and video adaptor requirements – LINUX supports standard Hercules, CGA, EGA, VGA, IBM monochrome, Super VGA, and many accelerated video cards, and monitors for the default, text-based interface. In general, if the video card and monitor work under an operating system like MS-DOS, the combination should work fine under LINUX. 
Miscellaneous hardware – LINUX also support devices like a CD-ROM drive, mouse, and sound card. 
Mice and other pointing devices – Typically, a mouse is used only in graphical environments like X. However, several LINUX applications that are not associated with a graphical environment also use mice. LINUX supports standard serial mice like Logitech, MM series, Mouseman, Microsoft (2-button), and Mouse Systems (3-button). LINUX also supports Microsoft, Logitech, and ATIXL bus mice, and the PS/2 mouse interface. Pointing devices that emulate mice, like trackballs and touchpads, should work also. 
CD-ROM drives – LINUX supports many common CD-ROM drives attach to standard IDE controllers. Another common interface for CD-ROM is SCSI. SCSI support includes multiple logical units per devices. Additionally, a few proprietary interfaces, like the NEC CDR-74, Sony CDU-541 and CDU-31a, Texel DM-3024, and Mitsumi are supported. LINUX supports the standard ISO 9660 file system for CD-ROMs, and the High Sierra file system extensions. 
Tape drives – Any SCSI tape drive, including quarter inch, DAT, and 8MM are supported, if the SCSI controller is supported. Devices that connect to the floppy controller like floppy tape drives are supported as well, as are some other interfaces, like QIC-02. 
Printers – LINUX supports the complete range of parallel printers. If MS-DOS or some other operating system can access your printer from the parallel port, LINUX should be able to access it, too. LINUX printer software includes the UNIX standard lp and lpr software. This software allows you to print remotely via a network. LINUX also includes software that allows most printers to handle PostScript files. 
Modems – As with printer support, LINUX supports the full range of serial modems, both internal and external. A great deal of telecommunications software is available for LINUX, including Kermit, pcomm, minicom, and seyon. If your modem is accessible from another operating system on the same machine, you should be able to access it from LINUX with no difficulty. 
Ethernet cards – Many popular Ethernet cards and LAN adaptors are supported by LINUX. LINUX also supports some FDDI, frame relay, and token ring cards, and all Arcnet cards. A list of supported network cards is generally included in the kernel source of the distribution. 
Installation 
Each Linux distrribution has its own setup utility, every one vastly different from all the others. This makes it very difficult if not impossible to write a general step by step Linux installation manual. The closest thing in existence is the Linux Installation and Getting Started Guide , which should be included in HTML format with every Linux distribution, and is available online thanks to the Linux Documentation Project . This book contains a fairly good comparison of the major distributions and an outline of the installation process for each one. It also covers the basic technical concepts you need to understand during installation, and covers some issues of usability following the install. 
X Windows 
The X Window System, or simply X, is a standard graphical user interface (GUI) for UNIX machines and is a powerful environment, which supports many applications. Using the X Window System, you can have multiple terminal windows on the screen at once, each having a different login session. A pointing device like a mouse is often used with X, although it is not required. Many X-specific applications have been written, including games, graphics and programming utilities, and documentation tools. LINUX and X make your system a bona fide workstation. With TCP/IP networking, your LINUX machine can display X applications running on other machines. The X Window System was originally developed at the Massachusetts Institute of Technology and is freely distributable. Many commercial vendors have distributed proprietary enhancements to the original X Window System as well. The version of X for LINUX is XFree86, a port of X11R6, which is freely distributable. XFree86 supports a wide range of video hardware, including VGA, Super VGA, and accelerated video adapters. XFree86 is a complete distribution of the X Windows System software, and contains the X server itself, many applications and utilities, programming libraries, and documents. Standard X applications include xterm, a terminal emulator used for most text-based applications within a window, xdm, which handles logins, xclock, a simple clock display, xman, a X-based manual page reader, and xmore. There are manu other application written which includes spreadsheets, word processors, graphics programs, and web browsers like the Netscape Navigator. Theoretically, any application written for X should compile cleanly under LINUX. The interface of the X Window System is controlled largely by the window manager. This user-friendly program is in charge of the placement of windows, the user interface for resizing and moving them, changing windows to icons, and the appearance of window frames, among other tasks. XFree86 includes twm, the classic MIT window manager, and advanced window managers like the Open Look Virtual Window Manager (olvwm) are available. Popular among LINUX users is fvwm–a small window manager that requires less than half the memory of twm. It provides a 3-dimensional appearance for windows and a virtual desktop. The user moves the mouse to the edge of the screen, and the desktop shifts as though the display was much larger than it really is. fvwm is greatly customizable and allows access to functions from the keyboard as well as mouse. Many LINUX distributions use fvwm as the standard window manager. A version of fvwm called fvwm95-2 offers Microsoft Windows 95-like look and feel. The XFree86 distribution includes programming libraries for programmers who wish to develop X applications. Widget sets like Athena, Open Look, and Xaw3D are supported. All of the standard fonts, bitmaps, manual pages, and documentation are included. PEX (a programming interface for 3-dimensional graphics) is also supported. Many X application programmers use the proprietary Motif widget set for development. Several vendors sell single and multiple user licenses for binary versions of Motif. Because Motif itself is relatively expensive, not many LINUX users own it. However, binaries statically linked with Motif routines can be freely distributed. 
Networking 
LINUX supports two primary UNIX networking protocols: TCP/IP and UUCP. TCP/IP (Transmission Control Protocol/Internet Protocol) is the networking paradigm which allows systems all over the world to communicate on a single network, the Internet. With LINUX, TCP/IP, and a connection to the Internet, you can communicate with users and machines via electronic mail, Usenet news, and FTP file transfer. Most TCP/IP networks use Ethernet as the physical network transport. LINUX supports many popular Ethernet cards and interfaces for personal computers, including pocket and PCMCIA Ethernet adapters. However, because not everyone has an Ethernet connection at home, LINUX also supports SLIP (Serial Line Internet Protocol) and PPP (Point-to-Point Protocol), which provide Internet access via modem. Many businesses and universities provide SLIP and PPP servers. In fact, if your LINUX system has an Ethernet connection to the Internet and a modem, your system can become a SLIP or PPP server for other hosts. NFS (Network File System) lets your system seamlessly share file systems with other machines on the network. FTP (File Transfer Protocol) lets you transfer files with other machines. sendmail sends and receives electronic mail via the SMTP protocol; C-News and INN are NNTP based new systems; and telnet, rlogin, and rsh let you log in and execute commands on other machines on the network. finger lets you get information about other Internet users. LINUX also supports Microsoft Windows connectivity via Samba and Macintosh connectivity with AppleTalk and LocalTalk. Support for Novell’s IPX protocol is also included. The full range of mail and newsreaders is available for LINUX, including elm, pine, rn, nn, and tin. Whatever your preference, you can configure a LINUX system to send and receive electronic mail and news from all over the world. The system provides a standard UNIX socket-programming interface. Virtually any program that uses TCP/IP can be ported to LINUX. The LINUX X server also supports TCP/IP, and applications running on other systems may use the display of your local system. UUCP (UNIX-to-UNIX Copy) is an older mechanism to transfer files, electronic mail, and electronic news between UNIX machines. Historically, UUCP machines are connected over telephone lines via modem, but UUCP is able to transfer data over a TCP/IP network as well. If you do not have access to a TCP/IP network or a SLIP or PPP server, you can configure your system to send and receive files and electronic mail using UUCP. 
System Administration 
LINUX differentiates between different users. What they can do to each other and the system is regulated. File permissions are arranged so that normal users cannot delete or modify files in directories like /bin and /usr/bin. Most users protect their own files with the appropriate permissions so that other users cannot access or modify them. Each user is given an account that includes a user name and home directory. In addition, there are special, system defined accounts which have special privileges. The most important of these is the root account, which is used by the system administrator. By convention, the system administrator is the user, root. There are no restrictions on root. He or she can read, modify, or delete any file on the system, change permissions and owner-ships on any file, and run special programs like those which partition a hard drive or create file systems. The basic idea is that a person who cares for the system logs in as root to perform tasks that cannot be executed as a normal user. Because root can do anything, it is easy to make mistakes that have catastrophic consequences. If a normal user tries inadvertently to delete all of the files in /etc, the system will not permit him or her to do so. However, if root tries to do the same thing, the system does not complain at all. It is very easy to trash a LINUX system when using root. Picture the root account as a special, magic hat that gives you lots of power, with which you can, by waving your hands, destroy entire cities. It is a good idea to be a bit careful about what you do with your hands. Because it is easy to wave your hands in a destructive manner, it is not a good idea to wear the magic hat when it is not needed, despite the wonderful feeling. The best way to prevent accidents is to sit on your hands before you press Enter for any command that is non-reversible. 
Conclusion 
After LINUX 1.0 was released, work was done on several enhancements. LINUX 1.2 included disk access speedups, TTY improvements, virtual memory enhancements, multiple platform support, quotas, and more. LINUX 2.0 has even more enhancements, including many performance improvements, several new networking protocols, one of the fastest TCP/IP implementations in the world, and far, far more. Even higher performance, more networking protocols, and more device drivers are available in LINUX 2.2. In the final analysis, the greatest irony behind the LINUX phenomenon may be its reliance on the same principal upon which Microsoft has relied: the bottom line. While Microsoft’s bottom line has led to incomplete and disfunctional software, cutting corners, buyouts and legal wrangling, the LINUX bottom line, in financial terms, remains ultimately advantageous. In LINUX, the bottom line is zero. Zero dollars, zero lawsuits, zero buyouts, and zero political concerns. Because LINUX, by its very nature, has avoided nearly every concern with which Microsoft has struggled recently, LINUX appears to have a clear advantage, especially when the technical superiority of the LINUX operating system is considered as well. LINUX may very well be the operating system of choice in the future at its features and performance clearly outguns that of Windows NT. On the other hand, Windows NT do offer a more user-friendly environment than LINUX. 
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