
Information Storage 

Storage System 

As the demand for technology and technology itself continues to excel throughout history, so 

does user's wants and needs. The user's lifestyle pertaining to computers may revolve around 

publishing documents, creating presentations, media management, networking on the 

internet, and much more. In correlation with their wants and needs, there's the need to be able 

to have access to storage of the data being produced. Storage is also referred to as 'memory', 

as it can be any type of hardware that's functionality includes, storing data, maintaining 

downloaded files along with extracting files as well. This can be performed through both 

permanent and temporary storage along with being internal to a device, or external. 

 

As the spectrum of technology storage is a wide-range and continues to grow, benefits of 

storage included today are: 

 Cost-efficient 

 Speed 

 Enhanced efficiency 

 

Examples of storage includes: 

 Hard Disk Drives / Solid State Drives 

 Storage Area Networks 

 Network Attached Storage 

 Computer Disks 

 USB 

 Cloud Computing 

 

 

 

 

Primary Storage 

Primary storage (also known as main memory, internal memory or prime memory), often 

referred to simply as memory, is the only one directly accessible to the CPU. The CPU 

continuously reads instructions stored there and executes them as required. Any data actively 

operated on is also stored there in uniform manner. 

As shown in the diagram, traditionally there are two more sub-layers of the primary storage, 

besides main large-capacity RAM: 

 Processor registers are located inside the processor. Each register typically holds 

a word of data (often 32 or 64 bits). CPU instructions instruct the arithmetic logic unit to 

perform various calculations or other operations on this data (or with the help of it). 

Registers are the fastest of all forms of computer data storage. 

https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/Word_(computer_architecture)
https://en.wikipedia.org/wiki/Arithmetic_logic_unit


 Processor cache is an intermediate stage between ultra-fast registers and much slower 

main memory. It was introduced solely to improve the performance of computers. Most 

actively used information in the main memory is just duplicated in the cache memory, 

which is faster, but of much lesser capacity. On the other hand, main memory is much 

slower, but has a much greater storage capacity than processor registers. Multi-

level hierarchical cache setup is also commonly used—primary cache being smallest, 

fastest and located inside the processor; secondary cache being somewhat larger and 

slower. 

Main memory is directly or indirectly connected to the central processing unit via a memory 

bus. It is actually two buses (not on the diagram): an address bus and a data bus. The CPU 

firstly sends a number through an address bus, a number called memory address, that 

indicates the desired location of data. Then it reads or writes the data in the memory 

cells using the data bus. Additionally, a memory management unit (MMU) is a small device 

between CPU and RAM recalculating the actual memory address, for example to provide an 

abstraction of virtual memory or other tasks. 

As the RAM types used for primary storage are volatile (uninitialized at start up), a computer 

containing only such storage would not have a source to read instructions from, in order to 

start the computer. Hence, non-volatile primary storage containing a small startup program 

(BIOS) is used to bootstrap the computer, that is, to read a larger program from non-

volatile secondary storage to RAM and start to execute it. A non-volatile technology used for 

this purpose is called ROM, for read-only memory (the terminology may be somewhat 

confusing as most ROM types are also capable of random access). 

Many types of "ROM" are not literally read only, as updates to them are possible; however it 

is slow and memory must be erased in large portions before it can be re-written. 

Some embedded systems run programs directly from ROM (or similar), because such 

programs are rarely changed. Standard computers do not store non-rudimentary programs in 

ROM, and rather, use large capacities of secondary storage, which is non-volatile as well, and 

not as costly. 

Recently, primary storage and secondary storage in some uses refer to what was historically 

called, respectively, secondary storage and tertiary storage.[3] 

 

 

 

 

 

 

 

 

Secondary Storage 

 

A hard disk drive with protective cover removed 

Secondary storage (also known as external memory or auxiliary storage) differs from 

primary storage in that it is not directly accessible by the CPU. The computer usually uses 

its input/output channels to access secondary storage and transfer the desired data to primary 

storage. Secondary storage is non-volatile (retaining data when its power is shut off). Modern 

https://en.wikipedia.org/wiki/CPU_cache
https://en.wikipedia.org/wiki/Memory_hierarchy
https://en.wikipedia.org/wiki/Address_bus
https://en.wikipedia.org/wiki/Bus_(computing)
https://en.wikipedia.org/wiki/Memory_address
https://en.wikipedia.org/wiki/Memory_cell_(computing)
https://en.wikipedia.org/wiki/Memory_cell_(computing)
https://en.wikipedia.org/wiki/Memory_management_unit
https://en.wikipedia.org/wiki/Virtual_memory
https://en.wikipedia.org/wiki/Non-volatile_memory
https://en.wikipedia.org/wiki/BIOS
https://en.wikipedia.org/wiki/Bootstrapping_(computing)
https://en.wikipedia.org/wiki/Read-only_memory
https://en.wikipedia.org/wiki/Random_access
https://en.wikipedia.org/wiki/Embedded_system
https://en.wikipedia.org/wiki/Computer_data_storage#cite_note-3
https://en.wikipedia.org/wiki/Hard_disk_drive
https://en.wikipedia.org/wiki/Input/output
https://en.wikipedia.org/wiki/File:35-Desktop-Hard-Drive.jpg


computer systems typically have two orders of magnitude more secondary storage than 

primary storage because secondary storage is less expensive. 

In modern computers, hard disk drives (HDDs) or solid-state drives (SSDs) are usually used 

as secondary storage. The access time per byte for HDDs or SSDs is typically measured 

in milliseconds (one thousandth seconds), while the access time per byte for primary storage 

is measured in nanoseconds (one billionth seconds). Thus, secondary storage is significantly 

slower than primary storage. Rotating optical storage devices, such as CD and DVD drives, 

have even longer access times. Other examples of secondary storage technologies 

include USB flash drives, floppy disks, magnetic tape, paper tape, punched cards, and RAM 

disks. 

Once the disk read/write head on HDDs reaches the proper placement and the data, 

subsequent data on the track are very fast to access. To reduce the seek time and rotational 

latency, data are transferred to and from disks in large contiguous blocks. Sequential or block 

access on disks is orders of magnitude faster than random access, and many sophisticated 

paradigms have been developed to design efficient algorithms based upon sequential and 

block access. Another way to reduce the I/O bottleneck is to use multiple disks in parallel in 

order to increase the bandwidth between primary and secondary memory.[4] 

Secondary storage is often formatted according to a file system format, which provides the 

abstraction necessary to organize data into files and directories, while also 

providing metadata describing the owner of a certain file, the access time, the access 

permissions, and other information. 

Most computer operating systems use the concept of virtual memory, allowing utilization of 

more primary storage capacity than is physically available in the system. As the primary 

memory fills up, the system moves the least-used chunks (pages) to a swap file or page file 

on secondary storage, retrieving them later when needed. If a lot of pages are moved to 

slower secondary storage, the system performance is degraded. 
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