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One of the biggest preliminary issues when deciding to install a new operating system is the issue of partitioning the hard drive. Partitioning is the act of dividing one single physical hard drive into multiple logical drives or partitions.  There are many different aspects that go along with the partitioning process.  For example, what programs would you use to partition, how large of a partition to create, what file system will be applicable. Since this is a for a Linux install, how it will effect Linux. 

Why have multiple partitions:

· Interested  in having multiple OS’s reside on the physical hard drive

· Containment of data. File system corruption is local to a partition; data and other OS’s outside the partition are not affected.

· Increase disk space efficiency.  

· Limit data growth. Extraneous processes or malicious users can use a lot disk space that the operating system no longer has room on the hard drive for its “bookkeeping” operations resulting in a system crash. By segregating space, you ensure that things other than the operating system die when allocated disk space is exhausted. 

There are different different programs used to partition the IDE or SCSI hard drive. This presentation will refer to the IDE hard drive. IDE stands for Integrated Drive Electronics. This type of drive is most common within desktop computers and laptops. One of the most important things to keep in mind is that each operating system has its own idea of how it will reside and function on the drive. 

· Fdisk - This is a dos partition and format utility commonly found on dos boot disks. This utility is limited in capability. Will only format with FAT16 and FAT32. Linux will recognize and reside on the FAT32 file system with out a problem
· Disk Manager - This program will be access from within Windows NT/2000/ or XP. This utility has the capability of partitioning and formatting the hard drive with FAT32 (FAT), or NTFS from with in a GUI interface. 

Note: Linux will NOT reside on a NTFS partition this is because Redhat didn't include support for mounting NTFS partitions. The kernel does not recognize this file system. There are drivers available to try and fix this issue, along with information on how to recompile the kernel so it more of a robust kernel, but I do not recommend doing this. From doing research on this issue, it seems like more of a problem than a fix. 
· Partition Magic - which is a commercial utility to create, resize, merge and convert partitions, without destroying data.
· Disk Druid – Red Hat Linux recommended method of preparing the hard drive 
Difference between file allocation tables:
· Fat16 – This is an older file system. It was used for DOS, Windows 3.xx, and Windows 95. Linux will run on FAT16. It is hierarchical in structure.  (/root) partition can exist. This system was limited in volume sizes. Fat16 partition could not exceed more than 2 gigs.
· FAT32 - FAT32 because it uses 32-bit numbers to represent clusters, instead of the 16-bit numbers used by FAT16. This allowed partitions to larger in size. This was introduced with Win 95 SR2, used with Win 98/ME/NT/2000/XP and Linux.
· NTFS – Acronym for “New Technology file system,” created by Microsoft solely for use with Windows NT/2000/ and XP. Not applicable by design and nativity for use with Linux and UNIX flavors. Microsoft was not interested in interoperability between OS’s.  NTFS was designed for security, reliability and efficiency. It includes many features, including file-by-file compression, full permissions control and attribute settings, support for very large files, and transaction-based operation. It also does not have the problems with cluster sizes and hard disk size limitations that FAT16 does.
Partitioning options during the Linux installation
After the first 9 steps of the Linux install the user will come to the 3 partitioning options. 
1. Automatically partition and REMOVE DATA – If chosen all Linux partitions on all hard disks will be removed and Linux will recreate partitions and formatting. 

2. Manually partition with Disk Druid (custom) – This is Linux’s custom partitioning program, it is an interactive program. It will be made available to the user upon choosing the manual partition option. 

3. Manually Partition with fdisk [experts only] – Fdisk utility is ran. The process for this utility is to 1. Delete a partition 2. Create a new partition 3. Format the partition.  During the program it is recommended that a swap partition is recommended so that the OS and process run more fluent. The size of the swap partition is 64MB.
Or
4. A partitionless installation - This maybe an option if the user is novice.  Linux will install to the windows partition depending if the partition is FAT. Linux Will not read NTFS. The user will have to check to find out in the hard drive properties the type of file system the hard drive uses. This method will slow down the OS to a point but that is ok because the user is most likely getting the feel of Linux and not using the OS for production purposes. 900Mb free on the hard drive is the recommended amount to have free for this type of install.
Disk Druid – The Custom Option
This program gives the user the opportunity to choose how to setup the hard drive and how much space the user wants to dedicate and allocate to the directories that have been recommended their own system partitions. IDE drives will be given device names /dev/hda to /dev/hdd. Hard Drive A (/dev/hda) is the first drive. Note: In UNIX every device is a file and can be configured with programming.
The program displays the following Hard Drive information that can be changed by Disk Druid with the add, edit, delete, and reset buttons:
· Mount Point – The directory where the partition is connected into the Linux file system. Here you must assign the root partition (/) to a native Linux Partion before you can continue with creating partitions. 
· Device – The device name is given to the represented hard drive partition in the /dev directory. The different types of hard drives are represented with 2 letters. 

· hd for IDE disks, and sd for SCSI drives
· After that is a single letter representing the number of the logical disk (disk 1 is a, disk 2 is b, disk 3 is c, so an and so forth.

· Requested – The amount of disk space that is requested for the partition.

· Actual – The amount of disk space actually allocated to the partition.

· Type – This section displays the file system that is being utilized for the partition. In most cases the file system will be Linux ext2/Linux native, Win95 FAT16, FAT32, or Linux Swap. Note: There are many different file systems out there that Linux does support, Linux has a numerical value that can be edited in to change the desired type of file system
Partitioning for directories:
There are 5 main directories that may constitute their own “directory partition.” Since
Linux is a system that works with a file system. A file system may become corrupt and may need to be replaced. Instead of crippling the entire system, it would be easier to restore a smaller file system.  The 5 main directories are:

· /boot - This is where your kernel images go. If you use MSDOS, which must go in the first 1024 cylinders, you need to at least get this partition in there in order to ensure that Lilo can see it. If you have a drive larger than 1024 cylinders, making this your first partition guarantees that it will be visible to Lilo.

Lilo – Linux Loader. This is a Linux boot program that is installed with in the boot record or the first sector of the hard drive. Upon boot up Lilo is initiated and allows the user to choose the OS, also displayed are custom choices of how you want Linux to boot
· /home - This is where users’ home directories go. If you do not impose quotas on your users, this ought to be in its own partition

· /var -This file system contains spool directories such as those for mail and printing. In addition, it contains the error log directory. If your machine is a server and develops a chronic error, those messages can fill the partition. Server computers ought to have /var in a different partition than /.  

· /usr - This is where most executable binaries go. In addition, the kernel source tree goes here, and much documentation.  

· /tmp - Some programs write temporary data files here. Usually, they are quite small. However, if you run intensive jobs, like science or engineering applications, hundreds of megabytes could be required for brief periods of time. In this case, keep /tmp in a different partition than / (root).  Used mechanically as a swap file directory.
The following is an example diagram of a partitioned hard drive dedicated to key directories.
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