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Computer memory

· Computers have two types of memory.

· These are:

· Internal memory (also known as main memory)

· Backing storage

Internal memory

· Internal memory is used by the computer to store programs and data that are currently being used.

· It is usually referred to as a computer’s RAM (Random Access Memory).

· It is also referred to as the computer’s Immediate Access Store (IAS).

· Internal memory can not hold all the data and programs that a computer might need.

· It only holds the data and programs that are in use at a particular moment in time, and empties and refills itself as different programs and files are used.

· Internal memory is volatile memory.

· This is because this memory is emptied (i.e. its contents are lost) when the computer is turned off.

Backing storage

· Backing storage is memory that is used to store data and programs that are needed to be used again and again.

· This memory is not lost when the computer is turned off.

· Computer discs (floppy, hard, or CDs) are often used as backing storage.

Measuring computer memory

· A common system of measurement is used to measure computer memory.

· These are:

· Bits

· Bytes

Bits

· Computers use electronic circuits to perform the tasks they are programmed to complete.

· These circuits can be in one of two states - ‘On’ or ‘Off’.

· In computer programming, when a circuit is ‘On’ it is given the numerical value 1 in the binary system.

· In computer programming, when a circuit is ‘Off’ it is given the numerical value 0 in the binary system.

· Transistors on silicon chips can store these values (Binary Digits).

Bytes

· Bytes are units of computer memory.

· A byte is made up from eight bits.

· Each character (letter, number, or punctuation mark) on a standard QWERTY keyboard is made up of eight bits.

· These codes are common to all computer systems and are known as the ASCII Code (American Standard Code for Information Interchange).

· The code for the letter ‘a’ is 97.

· This is 01100001 in binary.

· 1 kilobyte = 1,024 bytes (210).

· 1 megabyte = 1,024 kilobytes = 1,048,576 bytes (220).

· 1 gigabyte = 1,024 megabytes = 1,073,741,824 bytes (230).

· 1 terabyte = 1,024 gigabytes = 1,099,511,627,776 bytes (240).

Types of Memory

· There are two main types of memory.

· These are:

· RAM (Random Access Memory);

· ROM (Read Only Memory).

Random Access Memory

· Random Access Memory is the part of the computer’s memory where programs and data are stored when they are being used.

· When the computer is switched on, the operating instructions, computer programs, and data are moved into the RAM as required.

· RAM is usually measured in megabytes.

· The more RAM a computer has, the more it can do.

· RAM empties every time the computer is switched off - this is why work has to be saved before the computer is switched off!

Read Only Memory

· Read Only Memory is memory that is not lost when the computer is switched off.

· All computers have a small amount of ROM.

· This is so that essential instructions can be stored.

· Instructions stored in the ROM enable the computer to check the hardware and load the operating systems.

What is a Storage Device?

· A storage device is any device used in a computer to store information.

· A storage device will retain this information when the computer is switched off.

· The most common form of internal storage device used in a computer is a HARD DISK (also known as a HARD DRIVE).

Hard Disk

· A typical hard drive on a personal computer will have a storage capacity of 60 (or more) gigabytes.

· A typical hard drive on a mainframe computer will have a storage capacity measured in terabytes.

· A hard disk has a circular, magnetised surface on which the data is stored.

· A hard disk spins at a speed of between 60 and 120 revolutions per second.

· The data stored on the hard disk is read or written by a head that floats just above the disk (less than 0.1mm!) on a cushion of air.

· Because the head is so close to the surface of the hard disk, even a dust particle can cause the head to ‘crash’ into the surface.

· To stop this happening, hard disks are always kept inside sealed units.

· The surface of a hard disk is divided up into Sectors and Tracks.

· Data is stored in the ‘blocks’ created by the Sectors and Tracks.

· Moving data into a ‘block’ is called Random Access.
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Floppy Disk

· The most common form of external storage device used in a personal computer is a 3.5” FLOPPY DISK.

· A high density floppy disk can hold up to 1.4 megabytes of data.

· Floppy disks rotate at a speed of about between 6 revolutions per second.

· Floppy disks are also divided up into Sectors and Tracks.

· To protect the magnetised, plastic disk on which the data is stored, a floppy disk has a hard plastic case.

· A sliding metal cover protects the magnetised, plastic disk when it is not in the floppy disk drive.
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Compact Disk

· Compact disks can be used to store much more data than a floppy disk.

· Most compact disks can hold 650 megabytes of data.

· This is equal to 464 floppy disks!

· There are three main types of compact disc

· CD-ROM 

· CD-R

· CD-RW

Compact Disk – CD-ROM

· This is the most common type of CD available, and is the way in which most modern software is supplied to individual personal computers.

· It is a memory storage device but because it can not be ‘written to’ it can not be regarded as a ‘backing store’.

Compact Disc – CD-R

· These are supplied ‘blank’ and can be ‘written to’ by CD Writer drives.

· They can be used to store large amounts of data, but once used, they can not be re-used.

Compact Disk – CD-RW

· These are supplied ‘blank’ and can be ‘written to’ by CD Writer drives.

· They can be used to store large amounts of data, and can be ‘written to’ many times, just like a hard disk.

Disk Access Time

· This is the amount of time it takes for the head to reach the correct ‘block’ on a disk so that the data that has been selected can be accessed.

· This can take up to 15 milliseconds for a hard disk and longer for a floppy disk or CD-ROM.

Digital Versatile Disk

· The DVD is now beginning to replace the CD as the main method of bulk saving data on personal computers.

· The reason for this is that they are capable of storing much larger amounts of data.

· A DVD can store 17 gigabytes of data

· This is equal to 26 CD-ROMs or 12,000 floppy disks!

Other Data Storage Devices

· Magnetic Tape – this is a cheap method of storing large amounts of data (typically 26 gigabytes) and is often used as a ‘backing store’ for large and mainframe computers.

· Removable Media – zip drives are similar to floppy drives and use special (and rather expensive) floppy disks that can hold between 100 megabytes and 2 gigabytes of data.

EXAMINATION QUESTIONS
If you bought an encyclopedia in computerised form, it would most likely be stored on:
a. A floppy disc
b. A hard disc
c. A CD ROM
d. Magnetic tape
What is the most suitable storage method for storing an encyclopedia?
a. Floppy disk
b. Spreadsheet
c. CD ROM
d. Database
Which of the following statements is not correct?
a. RAM stores the instructions for starting up the computer
b. RAM holds the data that is being worked upon
c. RAM is volatile
d. RAM can be read from and written to
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