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Topic:
RAID in Windows 2003 Environment
In this lecture we will cover;

I. Introduction of RAID.

II. Common Types of RAID.

III. Dynamic Disks.

IV. Creating new volumes.

V. Disk stripping.

VI. Disk Mirroring.

VII. Disk stripping with parity.

Introduction of RAID

RAID, or Redundant Array of Inexpensive Disks, is a technology that uses multiple hard drives to increase the speed of data transfer to and from hard disk storage, and also to provide instant data backup and fault tolerance for any information you might store on a hard drive.

The hard drives are joined in an array (a single logical drive, as far as the operating system is concerned) and all disks share the data written to them in some form. There are several different implementations, or 'levels' of RAID, ranging from RAID 0 to RAID 53
This data is then either duplicated by the controller for storage on multiple drives in the array at once ('mirroring'), or broken down into smaller chunks which are then divided between the available drives in the RAID array ('striping'). The terminology that is going to be important to understand from here on in is
RAID array: A group of hard drives linked together as a single logical drive. Must be connected to one or more hardware RAID controllers, or be attached normally to a computer using a RAID capable operating system, such as Windows XP Professional
Striping: A procedure in which data sent to a RAID array is broken down and portions of it written to each drive in the array. This can dramatically speed up hard drive access when the data is read back, since each drive can transfer part of the data simultaneously.

Mirroring:  A procedure in which data sent to a RAID array is duplicated and written onto two or more drives at once.
Striping data on two or more drives actually reduces reliability, since if a single drive in the array fails, all data is lost as each physical hard disk only contains a fragment of the data which is useless without the rest. To combat this problem, a third RAID technology is used called Parity.
Parity and Common types of RAID 

In the majority of RAID implementations, a whole drive, or an area of one or more of the drives in the array is dedicated to storing parity information. Essentially, each time a bit of information (a digital 1 or 0) is written to every drive in a striped RAID array, an additional parity bit is generated and stored. The value of this bit is based on whether the total of the bits written to the striped drives is odd or even

For example, take a three disk RAID array, in which two drives are striped together to hold data, and the third drive is dedicated to storing the parity information. Each time a bit of data is written to each of the data drives, an additional parity bit is written to the parity drive. For argument's sake, let's say that if the value of the two data bits is even (0 and 0 or 1 and 1) then the value of the parity bit would be 0, and if the value of the two bits is odd (0/1, 1/0) then a 1 would be written. 

In this way, if one of the data drives fails, a new drive can be added and by comparing the information present on the surviving data drive with the corresponding parity information from the parity drive, the missing information can be written onto the replacement drive a bit at a time.
Some common Types of RAID
Most Hardware RAID controllers intended for the enthusiast or small business markets support only three levels of RAID; RAID 0, 1 and 0+1. These are the only levels of RAID that do not require the use of parity, as this feature adds greatly to the complexity and expense of the controller

Raid 0: Striped array without fault tolerance
RAID 0 is the most common 'enthusiast' implementation, and the main reason why hardware RAID controllers have found their way onto desktop motherboards from the back corridors of server rooms and IT departments. The attraction is that RAID 0 can essentially combine two hard drives into one using striping, and greatly increase the speed that the drives transfer data.

RAID 0 requires a minimum of two physical drives, but has the advantage of not requiring a parity drive or using space for parity on any of the disks in the array, allowing their full capacity to be used for data. In fact, technically the reliability of the logical drive created by this form of RAID array is halved for each physical drive present, since if any drive fails, all the data is lost...
RAID 1: Mirrored Disk Array 


A mirrored disk array is composed of a set of two physical hard drives, each of which contains a full copy of all data sent to the logical drive that represents the array. This has a couple of advantages; first of all, any data stored on a RAID 1 array is completely and automatically backed up, and in the event of the failure of one drive, the other can be substituted without a hitch. Secondly, data can be read from both drives simultaneously, increasing the speed of data retrieval.
The disadvantage of RAID 1 is that unlike striping, a mirrored array can use only half of its total free space for storage, since one disk is an exact duplicate of the other
RAID 0+1 striped array with mirroring
This RAID level combines the best features of RAID 0 and 1. It requires a minimum of four physical drives to implement, so it is not cheap. Essentially, two pairs of striped drives are mirrored together to provide fault tolerance. The mirroring provides the fault tolerance, though if any drive is lost, it must be immediately replaced and the array rebuilt, since it cannot handle the loss of more than one drive
RAID 0+1 does retain the inherent disadvantage of mirroring, however; effective disk space is halved since two of the four drives are exact duplicates of the other pair. Many other implementations of RAID exist, nearly all sharing one common factor: The expense and complexity of the hardware controllers required to implement them.

LAB: Implementation of RAID 0 in Windows XP.

Dynamic Disks

Step-1: In the disk management console, right click the disk you want to make dynamic and click “convert to dynamic”.


Creating new volume;


Step-2: Right click in the unallocated space and click “Create New Volume” from pop down menu. The following windows will popup;
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You will have a choice of simple, spanned, striped, and mirrored. The wizard provides descriptions of each selection. Be careful of the difference between striped and spanned, spanned will not give a performance increase. We will be using simple or striped. Depending on how you planned out your partitions make the appropriate choice and continue.
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Next, for a simple volume, make sure the appropriate drive is selected and for striped volumes make sure all drives are selected. Dial in the size of the partition, for striped volumes this number will be the amount of space taken on one drive and the total size of the partition will be this number times the number of drives involved. For example if you were using two drives and you selected 10MB, the total partition size would be 20MB, 10 on each drive.
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Continue and select a drive letter. Click next and select your file system, allocation unit size, and the name you want on this drive. I went with NTFS and default allocations.
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Clicking next will give you an overview of what you selected, if it looks ok click finish. Continue in this manner until you have your drives partitioned the way you want them.

Now you are ready to move Your Documents and the page file off of the windows partition and on to the new ones you created. Install your software and you’re done. Bear in mind that most installs default to C:\Program Files, so remember to change the path when installing.
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