Multi Media Microcomputer Hardware – Week2
The system bus carries four things: voltage (power)>data>address information>control information

The four system resources are IRQ>DMA>I/O Address>Memory address 

An IRQ is a way for a device to get the CPU's attention. IRQ's are numbered from 0 -15 and the lower the number the higher the priority when it comes to being serviced by the CPU. That is the lowest number IRQ gets processed first. 

Hardware interrupts signify to the CPU that it needs servicing to carry out a task, the same is true for software interrupts. In the current cascade system for IRQ's, the second IRQ controller links to the input of the first controller that was assigned to interrupt 2. Interrupt 2 is listed as the Programmable Interrupt Controller when you look in your computer properties dialog box from the control panel.

HARDWARE INTERRUPT PRIORITIES

	Most priority
	Least priority

	IRQ#
	0
	1
	8
	9
	10
	11
	12
	13
	14
	15
	3
	4
	5
	6
	7


Before a CPU can process data and/or instructions both must be in physical memory (RAM) and the memory must be assigned to a memory address range. Memory addresses are written as a hexadecimal number and are assigned to each byte in RAM. 

I/O addresses are numbers that are used by the CPU to access hardware devices.

DMA is a way for an I/O device to send data to memory, bypassing the CPU. 

* In chapter 2 check the table, "Interrupt request numbers and I/O addresses for devices"

A hard disk has a power cord connection from the power supply, an IDE 40-pin data cable with a connection to the system board and the hard drive itself. The cable also has a spare connection for an additional hard drive. When you add more than one hard disk drive to a PC the main drive is termed the primary drive and any latter drive are known as a secondary or slave drive. In CMOS you can specify which drive you would like to boot from and you can also place different OS's on each drive.

Most hard drives use IDE (Integrated Device Electronics) standards. IDE is a.k.a. IDE/ATA. Variations of this include EIDE (Enhanced) and SCSI (Small Computer Systems Interface). 

The disk is comprised of one or more platters stacked vertically on a common spindle, each platter having an upper and lower surface on which the data are stored. For each of the surfaces there is a moveable arm that holds the read/write head. The heads are moved in and out and move synchronously with one another. 

A concentric ring on a surface of a platter is termed a track. When the heads are positioned at a particular position, all of the rings, or tracks, which are rotating under their respective heads, collectively form a cylinder. Each track is further subdivided into a number of wedge-shaped sectors; each of the sectors is 512 bytes long. 

The sector is the most basic unit of storage on a disk, the disk controller reads or writes one or more whole sectors at a time, rather than portions of a sector. The hard disk may be thought of as a collection of sectors, with each sector being identified by a unique address composed of cylinder, head and sector numbers. Positioning the heads to the correct cylinder, selecting the proper head and waiting for the required sector to rotate beneath the head accesses a specific sector. The total capacity of a disk can be calculated by the formula:

Capacity (bytes) = Cylinders X Heads X Sectors X bytes per sector (512)

The OS divides the hard disk into logical areas, which are in the order they appear on the disk; the partition table, the boot record, the FAT (File Allocation Table) the root directory and the data area. 

A disk must be formatted for the logical structure of the disk to be created, once a disk is formatted, data can be saved to it. Floppy disks are treated in the same manner except the operating system does not create a partition table.

The largest area of a drive, the data area is where the files and data reside. An operating system sees the data area of the hard drive as one long list of logical sectors each 512 k long. The operating system uses a special numbering scheme for this area called cluster numbering, which is in addition to and independent of logical sector numbers. A cluster is a group of one or more sectors that constitute the smallest number of space on a disk for storing a file. Clustering has a drawback and it is this; it wastes disk space. No matter how small a file may be it occupies a minimum of one cluster of disk space. On average each file on your hard drive will waste half a cluster of space; the more files, the more waste.

The partition table is a table that contains information about every partition on a drive. The Boot record occupies one sector and is always placed at logical sector 0, which is physically cylinder 0, head 0, sector 1; the first sector of the first head of the first cylinder. The ROM BIOS contains a section of code that allows it to find the first sector and read it into memory. The FAT is a table that tracks the clusters used to contain a file. Due to the importance of this table, the operating system keeps two identical copies of the FAT to maintain data integrity. The root directory is the base directory of the operating systems directory tree (generally the C: drive). The OS maintains a hierarchical directory structure in which there is one entry for every file on the disk. The directory entry for each file contains the files name, its size, a set of attributes (R-A-S-H), the date and time the file was last modified (or created) and the cluster number of the first cluster allocated to that file. 

SCSI (Small Computer Systems Interface) is a closed bus system that can be used by up to 7 or 15 devices (connected in a daisy chain) depending on the SCSI standard being used. SCSI devices access the system bus by way of an adapter card (host adapter) that fits into an expansion slot. The SCSI host adapter manages the devices on the SCSI bus. The SCSI device on the end of a chain has a terminator to reduce the amount of electrical noise on the chain.

The boot process are the steps a computer takes to get itself into a functioning state, ready for user commands. A hard boot is when you apply power to the computer and a soft boot is when you press the Ctrl-Alt-Del keyboard combination. 

On start up the system BIOS performs a POST (Power On Self-Test) to check hardware components and reads configuration information stored in CMOS. It then assigns the hardware resources for peripheral devices. If at this point it encounters any errors they are conveyed to you by the way of an internal beeping sound. These POST beeps codes point to areas of hardware failure. The BIOS then searches the beginning of the drive for a small program called the MBR (boot record). The MBR resides in an area of the disk known as the partition table and partially loads the OS. The OS checks memory again and loads any device drivers into memory. Some application software may be loaded on startup and the system is now ready to process any instructions the user may execute.

