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                 Chapter 1 :    introduction

    Linux is a Unix-like computer operating system. It was originally created in Helsinki, Finland in 1991 by Linus Torvalds who was then a college student. Since Linus’ original implementation of Linux, thousands of other programmer from around the world have contributed to Linux. Though Linus is still active in Linux development, Linux is developed by countless thousands of programmers because since Linus had the foresight to release Linux under the Free Software Foundation’s General Public License.

     Since Linux was created, it gets more and more widely use in computer field. Linux has been on the space shuttle used as the computer operating system controlling experiments – and has been on the space shuttle multiple times. And a more interesting thing is that the graphics rendering special effects of the movie Titanic was performed on Linux machines. The U.S. Postal Service chose Linux for their new handwriting recognition system( the system that reads a letter’s zip code and then routes it without human intervention). It is because of its widely use that International Data Corp. (IDC), one of the computer industry’s leading market survey and research companies, predicted in April of 1999 that over the next 5 years Linux will grow faster than any other operating system – in both server and client/PC/workstation fields.

     It is necessary to mention some Linux distributions. These distributions includes Caldera, Corel, Debian, Mandrake, Slackware, and SuSE. These different distributions are similar but contain small differences. This is both a source of strength and a division of resource to Linux. It’s a division because people will often argue about which distribution is better, but it is a source of strength because it is friendly competition and different distributions can specialize in one small market segment. This is not the main focus of this paper, if you are interested please check the following website: http://www.linux.org. Here I am going to talk about why Linux is considered as an alternative to other operating systems. What special advantages does it have compared to other operating systems?

               Chapter 2 :   problems with existing systems

    All commercial-release operating systems we are using now have some common problems. They all have the following attributes:

1. It costs money, typically more than $50

2. Source code for the system is not available 

3. There are strict limits as to how the system may be copied

Consequently, windows, MacOS, DEC Ultrix, Solaris, OS/2, and other similar platforms are commercial operating systems. Linux( including Red Hat Official Linux, though that is a borderline case) and FreeBSD are free operating systems. They are often available for the cost of media($2 to $5), the source code is available, often included with the main distribution; and there are few limits to redistribute the system.

Since commercial systems are a source of revenue for the companies who make them, some situations develop which are not necessarily advantageous to computer users. Most of these are directly related to the need for trade secrets and the protection of source code. Some of these problems include:

  2.1 slow release pattern

Major upgrades to operating systems come very slowly. Windows 95 came out three years after Windows 3.11; Windows 98 might be released this year. Other systems are similar. The major distributions of Linux, on the other hand, are releasing major updates every six months or so.

Minor upgrades also take longer to acknowledge and fix in commercial systems. Recent problems with Netscape Navigator and Microsoft Internet Explorer are good examples of this. In the case of the "denial of service" TCP/IP bug, a Linux patch was posted for it mere hours after the problem was isolated. Anyone who is technically capable can fix the bugs, too, merely by changing the code in question and recompiling.

2.2: high cost

Commercial operating systems, especially server operating systems, like Windows NT Server and Novell IntraNetware, can can cost more than $400 for a single copy and limited number of user licenses. Even the more modest $100 for Windows 95 can be a problem for people in developing countries, as well as students and others. The price for commercial systems almost never includes development tools, which cost even more. Linux, on the other hand, includes free C, C++, FORTRAN, and other development tools.

2.3: lack of source code availability

The fact that the source code for Windows and other systems is a closely guarded secret keeps people from learning from it, tinkering with it, and (perhaps) improving it. It means that problems which are technically easy to fix (like the infamous teardrop Pentium bug) cannot be fixed by any user with the technical expertise, but everyone must wait until Microsoft publishes a patch. The availability of source code is a particularly useful thing for programmers and computer science students, which form a significant percentage of Linux users.

In addition to the general problems noted above, there are some others which seem to particularly affect Microsoft Windows in all its variations. 

2.4: planned obsolescence of hardware

A growing computer industry requires that people periodically get faster and more capable hardware to keep up with the advances the industry makes. Microsoft does not make it a priority to maintain backward-compatibility with older systems when it releases new operating systems. Running Windows 95 on any hardware less than a 486/66 with 16MB of RAM is an exercise in masochism. Cost becomes an issue again: until quite recently a new system would cost close to $2000; many people do not have the money to upgrade every two or three years. (I have heard that Windows 98 will not support any processor below the level of the "classic" Pentium.)  So 486 becomes a very expensive paperweight unless there is a platform which can run on it acceptably. Linux is such a platform.

2.5: crash-prone

To keep the good performance of your windows machine, usually you have to reboot your machine once per month or more. That is because some program can cause memory leaking. And these memory leaking will decrease the performance of your machine. There are documented cases of Linux servers running for over a year at a time without a system-halting crash.

             Chapter 3 :  technical merits of Linux

3.1: Linux is network-friendly

Nowadays, people are becoming more and more enamored of the Internet and what it can do for them. It is by no means an uncommon thing to see major vendors advertise their World Wide Web addresses during football games and other events; many TV commercials have them, too. The American marketing machine sees the Internet as a phenomenon that is here to stay, and the public wants to take advantage of it. The best way to do that now is with a computer. Set top devices, like WebTV (which Microsoft owns, in case you were curious) have a long way to go before they offer the flexibility and power of a PC with a modem. Although not a huge movement yet, there will be more networks set up  in homes as costs for basic computer hardware and networking equipment continue to plummet. The small office/home office network can now be realized for about half the price it would have cost a year ago. Most industry news sources expect this trend to continue. This will probably be more of a factor when homes and small offices want to get their own high-speed internet connections and need dedicated hardware to manage it.

Thus, one of the major litmus tests of the quality and utility of a modern operating system is how well it networks. Since Linux was developed by a team of programmers over the Internet, its  networking features were given high priority. Linux is capable of acting as client and/or server to any of the popular operating systems in use today, and is quite capable of being used to run Internet Service Providers. In fact, in Southern Minnesota, all of the small local ISP's (I do not know anything definite about the phone companies) use Linux. It is also well-suited to serving as a dial-in network station. Linux supports most of the major protocols, and quite a few of the minor ones. Support for Internet, Novell, Windows, and Appletalk networking have been part of

the Linux kernel for some time now. With support for Simple Network Management Protocol and other services (such as Domain Name Service), Linux is also well suited to serving large networks.

Finally, all these networking options will run quite acceptably on minimal hardware configurations. It depends on what services are needed and in what quantity, but I know that for some time a small college in Southern Minnesota ran a 56k baud leased line (access for a student body of about 300) gateway with E-Mail, DNS, and FTP on a single 486/33 with 32MB RAM and a lot of big SCSI drives.

3.2: Linux is Multi-user, Multi-tasking

Linux is an implementation of the UNIX design philosophy, which means that it is a multi-user system from the word "go." This has numerous advantages, even for a system where only one or two people will be using it. Security, which is necessary for protection of sensitive information, is built into Linux at selectable levels. More importantly, the system is designed to multi-task. Whether one user is running several programs or several users are running one program, Linux is capable of managing the traffic.

3.3: Linux is open

Because of the availability of source code, Linux is open. That means that for the entire base system, which includes the kernel, the GNU tools, and all the basic utilities, programmers and users have access to the source code as well as the right to modify it. An important aspect of open software is the ability to write kernel extensions and drivers as needed. What if new hardware comes out that we want to take advantage of? We just write the driver -- if someone else doesn't do it first. Another huge advantage of an open system is a large number of software authors and beta testers. This makes the software testing and refinement process faster and better. Because there is not a lot of commercial software for Linux (though that is an increasing market), most software written for Linux is written because the authors want to do it. Since there are no corporate deadlines, there need be no compromise of quality. Also, many programmers relish the idea of showing off some artistry, since others will actually see and appreciate their code.

This means many good things for the user. It means higher-quality software, which means less prone to crash, more efficient, what have you. Often, if you have a question, it is often possible to ask the author of the software him/herself via E-Mail or Usenet Newsgroups. It makes it easier for people to get involved in the development process, which means that even if someone is not a programmer, he or she can have a profound impact on a piece of software by suggesting how to improve it to the development team.

3.4: Linux is “free”

Linux is "Free" in two senses. In one sense, the Linux consumer is free to modify the system and do anything he or she wishes with it. In another sense, acquiring Linux does not necessarily require any cash outlay at all.

There are two very popular methods for acquiring and distributing Linux: FTP and CD-ROM. Most of the major Linux distributions (Red Hat, Debian, Slackware, Caldera) are available for free download from several popular sites. Though time consuming, it does not cost anything beyond connection charges.

Getting Linux by CD-ROM seems to make more sense in many cases. For a few dollars (essentially the cost of the physical disc itself and shipping and handling), anyone can get the major Linux distributions. Many vendors even offer several-CD sets with prices averaging less than $2 per disc.

This would be a bargain if Linux were a run of the mill system with few frills and no truly compelling features. As a matter of fact, Linux comes with full networking capabilities, a mind-boggling array of programs, utilities, and development tools.

The development tools in particular make Linux a great platform for learning how to write software. In addition to the tools, you often get a full CD of source code to browse and study and tinker with. Another advantage is that, as a multi-user system, it is much more likely to keep you from shooting yourself in the foot as you learn to program -- I have seen Windows 95 and how it handles errors in Borland's C++ compiler, and I am very glad I use Linux. Of course, if you are not inclined to write software, these things do not need to be installed.

Of course one of the greatest advantages of Linux is that it is the freedom to modify the existing code makes it a very easily extensible platform. That is exactly what we are trying to do with EUL - modify and extend the base system to make it easier for people who do not have years of Unix experience to work with the system.

3.5: Linux is reliable 

Linux is one of the more stable operating systems available today. This is due in large part to the fact that Linux was written by programmers who were writing for other programmers and not for the corporate system. The only people who made the decisions on what went into the system were programmers. Also, the deadline pressure is not as strong when one is developing as a hobby. What does this mean in practical terms? In a recent issue of Linux Journal, a feature was run on how long a Linux system has continuously run. Several uptimes of over 1 year were reported. This is because the system is designed to be upgraded and modified "on the fly" -- the only reason one would need to turn off a Linux system would be to add hardware or boot from a different kernel. That means that the end-user can count on Linux to work consistently, day in and day out.

Another factor which touches on reliability is that there are currently two mature program packaging standards in the Linux world. Debian and Red Hat each have their own packaging systems; both will check dependencies (package A needs to have package B installed before it will run, so the installer will install package B), both can upgrade an entire running system without a reboot. This makes it easy to upgrade parts or all of a system, as well as add new software, or remove unwanted software.

3.6: Linux is Backwards-Compatible

Linux has superb support for older hardware. In fact, it is often easier to find hardware support for 486-era hardware than the latest gizmos to hit the market. This is because the driver authors need time to write and test the drivers, and some vendors are not exactly forthcoming with the information required to write a driver.

What this means for the user is that they can protect their investment in hardware. When old hardware is rendered obsolete by the latest version of Windows (or MacOS...we try to be fair), it can most likely still run enough of Linux to be perfectly useful. There is no reason for Linux users to try to make hardware obsolete - and every reason for them to provide support for older hardware.

    Chapter 4 :  Deficiencies of Linux 

4.1: Inconsistent User Interface  

One of the by-products of the development of GNU/Linux is that it is a patchwork quilt of sorts, reflecting different interfaces, design goals, etc. It is not easy learning to use the vi editor, for example, or learning the command line syntax of find. Nor is there any consistency enforced among the various programs and utilities included in a standard Linux distribution. This leads to user confusion and frustration.

4.2: System administration difficult for non-UNIX users

Learning Unix system administration from the ground up can be a nightmare. Most users are not concerned with issues such as hard vs. symbolic links, file system-specific issues (fat or vfat or fat32?), file permissions, user rights, group rights, and all the other trivia that make Unix administration what it is. Ideally, the user would be shielded from as much of this as possible.

4.3:  lack of hardware vender support

Some hardware vendors simply refuse to release the information on their products necessary to write a driver. A recent (and fairly public) example of this was Adaptec's response to Linux user complaints about not making information on new versions of the AHA-2940 BIOS available, meaning that the card behaves erratically under Linux (and since such a card usually has the main system storage hooked to it, that is not a Good Thing). Fortunately, Adaptec publicly posted that it was willing to work with the Linux community for a mutually beneficial solution. We can only hope episodes like this become more common.

Meanwhile, some vendors are actually giving instructions on their tech support pages on how to set their hardware up under Linux. A notable example of this is Linksys, the network hardware vendor. This too is a positive sign we can only hope will increase.

Of course, just like the other systems, Linux is developing, too. Although it still has some other deficiencies we don’t know, but I think the most important is that Linux will be updated and released much faster than the others will once they find the deficiencies.   

     Chapter 5:  conclusion

Can a world-class free end-user operating system be put together right now? I think it can. Because many Linux volunteers are working on this, and their goal is a perfect completely free operating system. I believe we can expect the appearance of such an operating system in the near future.

