Access of data in memory

You can imagine memory as a cupboard with many drawers, where each drawer has a unique number. This number is called the memory address. Data are stored in the drawers. There are two modes of access:

1.
Direct Access

Since each drawer has a unique address, the CPU can retrieve or store a specific piece of data as long as the address is known. This is called Direct Access.



2.
Sequential Access

If the address is unknown, data will be accessed one-by-one. This is called Sequential Access.

Computer Hardware Note
Part 2 – Secondary Storage

E.
Secondary Storage 

CPU can only process data and instructions stored in RAM. However, as RAM is volatile, the processed data will be lost if there is no other media to store the data. Secondary storage is non-volatile, so the processed data can be saved onto the secondary storage. 



There are three aspects we can measure secondary storage device:



1.
Access time

The average time it takes the device to locate data on the storage medium and read it. Lower access time indicates higher speed. The unit is usually in ms.

2.
Data transfer rate

The amount of data that a storage device can move from the storage medium to the computer per second. Higher data transfer rate indicates higher speed. The unit is usually measured in MB/s.



3.
Storage capacity

Storage capacity is the maximum amount of data that can be stored on a storage medium. The unit is usually measured in KB, MB, and GB.
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Types of Secondary Storage Devices



1.
Magnetic Media 




i.
Floppy Disk

It is a round piece of flexible

plastic disk with a magnetic coating,

sealed inside a square protective

coating. It is portable and the capacity

is a relatively small 1.44MB. The

reading and writing speed is slow and

the data inside will be easily lost as it

is not durable.

New kind of floppy has larger capacity and better protection of data but they need special disk drives to operate so they are not popular. Examples are Zip disk (up to 750 MB) and SuperDisk (120MB).




ii.
Hard disk

Hard disks provide huge storage. It consists of a set of circular plates, which are made of metal with a magnetic coating. All the plates are sealed within a hard disk drive together with a read/write head. It rotates at a very high speed (eg: 7200 rpm). The structure of a hard disk can be categorized as follows:





a.
Track

A track is a narrow recording band that forms a full circle on the disk surface.





b.
Sector




Each track is divided into equal sections called sectors.





c.
Cylinder




A group of tracks stacked vertically is called a cylinder.
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A hard disk is a fast storage device since the plates rotate at a very high speed. Data are stored in a certain number of sectors called cluster. When we want to retrieve data from a hard disk, the computer will give the disk address and the hard disk will go to the specific location to read the data. This kind of access method is called direct access, which is very fast.

[image: image4.jpg]





iii.
Magnetic Tape

Magnetic tape is a magnetically coated strip of

plastic on which data may be stored. It can store

a large amount of data at a low cost. It requires a
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tape drive to read and write data on a tape. Unlike

hard disk, the accessing method of magnetic tape is

sequential access. This slow storage is mainly used

for long-term storage and backup.



2.
Optical Media




i.
Compact Disc (CD)

It is a round plastic disc with a metal coating. Data can be stored and accessed by using laser technology.





a.
CD-ROM (CD Read-Only Memory)
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Normally it can store 640MB data. The contents inside cannot be changed or overwritten once it is stored with data. It is cheap and durable so software publishers use them to distribute software program. A CD-ROM drive is needed to read the data in CD-ROM.
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Data is stored by “burning”
pits and lands on the metal

coating. A laser beam is

projected to the disc

surface and the reflection

will be read to detect the patterns of pits and lands.




b.
CD-R (CD Recordable) and CD-RW (CD Rewriteable)
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Both of them allow users to write data onto a CD-R or CD-RW disc. The difference of them is that each disc area of a CD-R can be written only once, while a CD-RW can be write and overwritten for many times. You can imagine CD-RW as a large capacity floppy disk.




ii.
Digital Versatile Disk (DVD)

It is an advanced optical storage media. It has the same diameter and thickness as a CD but have much higher capacity. A DVD drive can also read CDs.





a.
DVD-ROM

It is similar to CD-ROM but its capacity varied from 4.7GB to 17GB. A DVD-ROM drive is needed to read data from a DVD-ROM. As its capacity is large, film companies use them to publish high quality film.





b.
DVD R and DVD RW

It is similar to CD-R and CD-RW, but has a much higher capacity. Unlike CD, there are different standard for them, which are DVD-R, DVD-RW, DVD+R, DVD+RW and DVD-RAM. Different disc drives and different discs are not compatible, so you have to use the specific kind of disk drive and disc. However, most of the DVD RW drives in the market support both the (RW standard. Currently, the DVD-RW standard seems to be more popular.




iii.
MO (Magneto-Optical) Disks
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It combines the use of magnetic and optical methods to store data. It has large capacity similar to DVD but it is much more reliable as it can be rewritten for infinite number of times. It is ideal for storing large amounts of data.

