
 

 

Device Management 

Device management is the process of managing the implementation, operation and maintenance 
of a physical and/or virtual device. It is a broad term that includes various administrative tools 

and processes for the maintenance and upkeep of a computing, network, mobile and/or virtual 
device.  

Examples of devices: ◦ Keyboard ◦ Mouse ◦ Monitor ◦ Scanner ◦ Camcorder ◦ CD-ROM ◦ USB Ports 

◦ Webcam ◦ Microphone ◦ Printer 

Device management generally performs the following: 

• Installing device and component-level drivers and related software 
• Implementing security measures and processes. 

• Keeps tracks of all devices. Program responsible for this task is known as the I/O controller. 

• Decides which process gets the device when and for how much time. 

• Allocates the device in the efficient way. 

• De-allocates devices. 

 

Types of devices 

The OS peripheral devices can be categorized into 3: 

 Dedicated, Shared, and Virtual.  
 

Dedicated devices: - 

1. These are devices that are assigned to one process at a time, and the process only 

releases the device once it is completed. 

2. This makes sense for devices like plotters, and tape drives.  

  

Example: tape drives, printers, and plotters 

Disadvantage: 

o Inefficient if device is not used 100% 

o Allocated for duration of job’s execution 

 

      Shared devices: - 

      These are devices that can be shared between several processes.          



 

 

      Considering an example like a hard disk, it is shared, but interleaving                             

      between different processes’ requests.  

 

Input Devices 
The Input Devices are the hardware that is used to transfer transfers input to the 

computer. The data can be in the form of text, graphics, sound, and text. Output device 

display data from the memory of the computer. Output can be text, numeric data, line, 

polygon, and other objects. 

 

 

These Devices include: 

• Keyboard 

• Mouse 

• Joystick 

• Light Pen 

• Touch Panels 

• Voice Recognition 

• Microphone 

• MICR 

• OCR 

• Digital Camera 

• Web Cam 

Keyboard: 
The most commonly used input device is a keyboard. The data is entered by pressing the set 

of keys. All keys are labeled. A keyboard with 101 keys is called a QWERTY keyboard. 

The keyboard has alphabetic as well as numeric keys. Some special keys are also available. 

1. Numeric Keys: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 

2. Alphabetic keys: a to z (lower case), A to Z (upper case) 

3. Special Control keys: Ctrl, Shift, Alt 
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4. Special Symbol Keys:  , " ? @ ~ ? : 

5. Cursor Control Keys: ↑ → ← ↓ 

6. Function Keys: F1 F2 F3....F9. 

7. Numeric Keyboard: It is on the right-hand side of the keyboard and used for fast entry 

of numeric data. 

Function of Keyboard: 
3. Alphanumeric Keyboards are used in CAD. (Computer Aided Drafting) 

4. Keyboards are available with special features line screen co-ordinates entry, Menu 

selection or graphics functions, etc. 

5. Special purpose keyboards are available having buttons, dials, and switches. Dials are 

used to enter scalar values. Dials also enter real numbers. Buttons and switches are used 

to enter predefined function values. 

Advantage: 
1. Suitable for entering numeric data. 

2. Function keys are a fast and effective method of using commands, with fewer errors. 

Disadvantage: 
1. Keyboard is not suitable for graphics input. 

Mouse: 

A Mouse is a pointing device and used to position the pointer on the screen. It is a small palm 
size box. There are two or three depression switches on the top. The movement of the mouse 
along the x-axis helps in the horizontal movement of the cursor and the movement along the y-

axis helps in the vertical movement of the cursor on the screen. The mouse cannot be used to 
enter text. Therefore, they are used in conjunction with a keyboard. 



 

 

 

 

Advantage: 
1. Easy to use 

2. Not very expensive 

Joystick: 

A Joystick is also a pointing device which is used to change cursor position on a monitor screen. 
Joystick is a stick having a spherical ball as its both lower and upper ends as shown in fig. The 

lower spherical ball moves in a socket. The joystick can be changed in all four directions. The 
function of a joystick is similar to that of the mouse. It is mainly used in Computer Aided 

Designing (CAD) and playing computer games. 

Light Pen 

Light Pen (similar to the pen) is a pointing device which is used to select a displayed menu item 
or draw pictures on the monitor screen. It consists of a photocell and an optical system placed in 

a small tube. When its tip is moved over the monitor screen, and pen button is pressed, its 
photocell sensing element detects the screen location and sends the corresponding signals to the 

CPU. 

 



 

 

Uses: 
1. Light Pens can be used as input coordinate positions by providing necessary 

arrangements. 

2. If background color or intensity, a light pen can be used as a locator. 

3. It is used as a standard pick device with many graphics systems. 

4. It can be used as stroke input devices. 

5. It can be used as valuators 

Touch Panels: 

Touch Panels is a type of display screen that has a touch-sensitive transparent panel covering 
the screen. A touch screen registers input when a finger or other object comes in contact with 

the screen. 

When the wave signals are interrupted by some contact with the screen, that located is 
recorded. Touch screens have long been used in military applications. 

 

Voice Systems (Voice Recognition): 

Voice Recognition is one of the newest, most complex input techniques used to interact with the 
computer. The user inputs data by speaking into a microphone. The simplest form of voice 

recognition is a one-word command spoken by one person.  

Voice Recognition is used in some graphics workstations as input devices to accept voice 
commands. The voice-system input can be used to initiate graphics operations or to enter data. 

These systems operate by matching an input against a predefined dictionary of words and 
phrases. 

Advantage: 
1. More efficient device. 

2. Easy to use 

3. Unauthorized speakers can be identified 

Disadvantages: 
1. Very limited vocabulary 

2. Voice of different operators can't be distinguished. 

Microphone 

The microphone is a computer input device that is used to input the sound. It receives the sound 

vibrations and converts them into audio signals or sends to a recording medium. The audio 



 

 

signals are converted into digital data and stored in the computer. The microphone also enables 
the user to telecommunicate with others. It is also used to add sound to presentations and with 

webcams for video conferencing. A microphone can capture audio waves in different ways; 
accordingly, the three most common types are described below: 

i) Dynamic: 

ii) Condenser:  

Magnetic Ink Character Recognition (MICR) 

MICR computer input device is designed to read the text printed with magnetic ink. MICR is a 

character recognition technology that makes use of special magnetized ink which is sensitive to 
magnetic fields.  

It is widely used in banks to process the cheese and other organizations where security is a 

major concern. 

 It can process three hundred processes in a minute with hundred-percent accuracy. The details 
on the bottom of the cheese (MICR No.) are written with magnetic ink. A laser printer with MICR 
toner can be used to print the magnetic ink. 

The device reads the details and sends to a computer for processing. A document printed in 
magnetic ink is required to pass through a machine which magnetizes the ink, and the magnetic 
information is then translated into characters. 

 

Optical Character Reader (OCR) 

OCR computer input device is designed to convert the scanned images of handwritten, typed or 

printed text into digital text. It is widely used in offices and libraries to convert documents and 
books into electronic files. 

It processes and copies the physical form of a document using a scanner. After copying the 
documents, the OCR software converts the documents into a two-color (black and white), 

version called bitmap. Then it is analyzed for light and dark areas, where the dark areas are 
selected as characters, and the light area is identified as background. It is widely used to 

convert hard copy legal or historic documents into PDFs. The converted documents can be edited 
if required like we edit documents created in MS word. 

 

Digital camera: 

It is a digital device as it captures images and records videos digitally and then stores them on a 

memory card. It is provided with an image sensor chip to capture images, as opposed to film 
used by traditional cameras. Besides this, a camera that is connected to your computer can also 
be called a digital camera. 



 

 

It has photo sensors to record light that enters the camera through the lens. When the light 
strikes the photo sensors, each of the sensors returns the electrical current, which is used to 

create the images. 

Webcam: 

Any camera which is connected to a computer is called a webcam. The in-built camera provided 

on a computer can also be considered a webcam. It is an input device as it can take pictures, 

and can be used to record videos if required. The pictures and videos are stored in 

the computer memory and can be displayed on the screen if required. Although it works 

almost the same as the digital camera, it is different from a digital camera, as it is designed to 

take compact digital photos that can be uploaded easily on the webpages and shared with others 

through the internet. 

Scanner 

A scanner is an input device which reads an image or character from a hard copy document and 
converts it into a digital file (pdf).  

Optical character recognition techniques are used in scanners to convert images into digital files. 

The digital image can be saved, edited, printed, and also can be shared via email. 

There are different types of scanners available in the market such as flatbed scanner, handheld 

scanner, sheet-fed scanner, drum scanner, photo scanner, etc. 

 

Output Devices 

The output device displays the result of the processing of raw data that is entered in the 
computer through an input device. There are a number of output devices that display output in 

different ways such as text, images, hard copies, and audio or video. 

Some of the popular output devices are: 

Soft Copy Output Devices: 

• Monitor 

o CRT Monitor 

o LCD Monitor 

o LED Monitor 

o Plasma Monitor 

https://www.javatpoint.com/computer-memory
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Hard Copy Output Devices: 

• Printer 

o Impact Printers 

A. Character Printers 

i. Dot Matrix printers 

ii. Daisy Wheel printers 

B. Line printers 

i. Drum printers 

ii. Chain printers 

o Non-impact printers 

A. Laser printers 

B. Inkjet printers 

               

 

• Projector 

 

1) Monitor 

The monitor is the display unit or screen of the computer. It is the main output device that 
displays the processed data or information as text, images, audio or video. 

The types of monitors are given below. 



 

 

2) CRT Monitor 

 

CRT monitors are based on the cathode ray tubes. They are like vacuum tubes which produce 
images in the form of video signals.  

Cathode rays tube produces a beam of electrons through electron guns that strike on the inner 

phosphorescent surface of the screen to produce images on the screen. 

 The monitor contains millions of phosphorus dots of red, green and blue color. These dots start 
to glow when struck by electron beams. 

There are three electron beams that strike the screen: red, green, and blue. So, the colors which 

you see on the screen are the blends of red, blue and green lights 

3) LCD Monitor (Flat Panel Display) 

 

The LCD monitor is a flat panel screen that is compact and light-weight as compared to CRT 

monitors. It is based on liquid crystal display technology which is used in the screens of laptops, 
tablets, smart phones, etc.  



 

 

An LCD screen comprises two layers of polarized glass with a liquid crystal solution between 
them. When the light passes through the first layer, an electric current aligns the liquids 

crystals. The aligned liquid crystals allow a varying level of light to pass through the second 
layer to create images on the screen. 

The LCD screen has a matrix of pixels that display the image on the screen. Old LCDs had 

passive-matrix screens in which individual pixels are controlled by sending a charge. A few 
electrical charges could be sent each second that made screens appear blurry when the images 
moved quickly on the screen. 

4) LED monitor 

 

The LED monitor is an improved version of an LCD monitor. It also has a flat panel display and 
uses liquid crystal display technology like the LCD monitors. The difference between them lies in 

the source of light to backlight the display. 

The LED monitor has many LED panels, and each panel has several LED’s to backlight the 
display, whereas the LCD monitors use cold cathode fluorescent light to backlight the display. 
Modern electronic devices such as mobile phones, LED TVs, laptop and computer screens, etc., 

use a LED display as it not only produces more brilliance and greater light intensity but also 
consumes less power. 

5) Plasma Monitor 

The plasma monitor is also a flat panel display that is based on plasma display technology. It 
has small tiny cells between two glass panels. These cells contain mixtures of noble gases and a 
small amount of mercury. When voltage is applied, the gas in the cells turns into a plasma and 

emits ultraviolet light that creates images on the screen, i.e., the screen is illuminated by a tiny 
bit of plasma, a charged gas. Plasma displays are brighter than liquid crystal displays (LCD) and 

also offer a wide viewing angle than an LCD. 

Plasma monitors provide high resolutions of up to 1920 X 1080, excellent contrast ratios, wide 
viewing angle, a high refresh rate and more. Thus, they offer a unique viewing experience while 
watching action movies, sports games, and more. 

 Printer 

A printer produces hard copies of the processed data. It enables the user, to print images, text 
or any other information onto the paper. 



 

 

Based on the printing mechanism, the printers are of two types: Impact Printers and Non-
Impact Printers. 

o Impact Printers: They are of two types: 

A. Character Printers 

i. Dot Matrix printers 

ii. Daisy Wheel printers 

B. Line printers 

i. Drum printers 

ii. Chain printers 

o Non-impact printers: They are of two types: 

A. Laser printers 

B. Inkjet printers 

Impact Printer 

The impact printer uses a hammer or print head to print the character or images onto the paper. 
The hammer or print head strikes or presses an ink ribbon against the paper to print characters 

and images. 

Impact printers are further divided into two types. 

A. Character Printers 

B. Line printers 

A) Character Printers 

Character printer prints a single character at a time or with a single stroke of the print head or 
hammer. It does not print one line at a time. Dot Matrix printer and Daisy Wheel printer are 
character printers. Today, these printers are not in much use due to their low speed and 

because only the text can be printed. The character printers are of two types, which are as 
follows: 

i) Dot Matrix Printer 

 



 

 

Dot Matrix Printer is an impact printer. The characters and images printed by it are the patterns 
of dots. These patterns are produced by striking the ink soaked ribbon against the paper with a 

print head.  

The print head contains pins that produce a pattern of dots on the paper to form the individual 
characters. The print head of a 24 pin dot matrix contains more pins than a 9 pin dot matrix 

printer, so it produces more dots which results in better printing of characters.  

To produce color output, the black ribbon can be changed with color stripes. The speed of Dot 
Matrix printers is around 200-500 characters per second. 

ii) Daisy Wheel Printer 

 

Daisy Wheel Printer was invented by David S. Lee at Diablo Data Systems. It consists of a wheel 

or disk that has spokes or extensions and looks like a daisy, so it is named Daisy Wheel printer.  

At the end of extensions, molded metal characters are mounted. To print a character, the printer 
rotates the wheel, and when the desired character is on the print location the hammer hits disk 
and the extension hits the ink ribbon against the paper to create the impression.  

It cannot be used to print graphics and is often noisy and slow, i.e., the speed is very low 
around 25-50 characters per second. Due to these drawbacks, these printers have become 
obsolete. 

B) Line Printers: 

Line printer, which is also as a bar printer, prints one line at a time. It is a high-speed impact 
printer as it can print 500 to 3000 lines per minute. Drum printer and chain printer are examples 
of line printers. 

i) Drum Printer: 



 

 

 

Drum printer is a line printer that is made of a rotating drum to print characters. The drum has 

circular bands of characters on its surface. It has a separate hammer for each band of 
characters. When you print, the drum rotates, and when the desired character comes under the 

hammer, the hammer strikes the ink ribbon against the paper to print characters.  

The drum rotates at a very high speed and characters are printed by activating the appropriate 
hammers. Although all the characters are not printed at a time, they are printed at a very high 

speed. Furthermore, it can print only a predefined style as it has a specific set of characters.  

These printers are known to be very noisy due to the use of hammering techniques. 

ii) Chain Printer: 

 

Chain printer is a line printer that uses a rotating chain to print characters. The characters are 

embossed on the surface of the chain. The chain rotates horizontally around a set of hammers, 
for each print location one hammer is provided, i.e., the total number of hammers is equal to 
the total number of print positions. 



 

 

The chain rotates at a very high speed and when the desired character comes at the print 
location, the corresponding hammer strikes the page against the ribbon and character on the 

chain. They can type 500 to 3000 lines per minute. They are also noisy due to the hammering 
action. 

Non-Impact Printer: 

Non-impact printers don't print characters or images by striking a print head or hammer on the 

ink ribbon placed against the paper. They print characters and images without direct physical 
contact between the paper and the printing machinery. These printers can print a complete page 

at a time, so they are also known as page printers. The common types of non-impact printers 
are Laser printer and Inkjet printer: 

i) Laser Printer: 

A laser printer is a non-impact printer that uses a laser beam to print the characters. The laser 
beam hits the drum, which is a photoreceptor and draws the image on the drum by altering 

electrical charges on the drum. 

 The drum then rolls in toner, and the charged image on the drum picks the toner. The toner is 
then printed on the paper using heat and pressure. Once the document is printed, the drum 

loses the electric charge, and the remaining toner is collected.  

The laser printers use powdered toner for printing instead of liquid ink and produce quality print 
objects with a resolution of 600 dots per inch (dpi) or more. 

ii) Inkjet Printer: 

 

The inkjet printer is a non-impact printer that prints images and characters by spraying fine, 

ionized drops of ink. The print head has tiny nozzles to spray the ink. The printer head moves 
back and forth and sprays ionized drops of ink on the paper, which is fed through the printer.  

These drops pass through an electric field that guides the ink onto the paper to print correct 
images and characters. 

An inkjet printer has cartridges that contain ink. Modern inkjet printers are color printers that 

have four cartridges containing different colors: Cyan, Magenta, Yellow, and Black. It is capable 
of printing high-quality images with different colors. It can produce print objects with a 

resolution of at least 300 dots per inch (dpi). 



 

 

Projector 

A projector is an output device that enables the user to project the output onto a large surface 

such as a big screen or wall. It can be connected to a computer and similar devices to project 
their output onto a screen. 

 It uses light and lenses to produce magnified texts, images, and videos. So, it is an ideal output 

device to give presentations or to teach a large number of people. 

Modern projects (digital projectors) come with multiple input sources such as HDMI ports for 
newer equipment and VGA ports that support older devices. 

 Some projectors are designed to support Wi-Fi and Bluetooth as well. They can be fixed onto 

the ceiling, placed on a stand, and more and are frequently used for classroom teaching, giving 
presentations, home cinemas, etc. 

A digital projector can be of two types: 

Liquid Crystal Display (LCD) digital projector: This type of digital projectors is very popular 

as they are lightweight and provide crisp output. An LCD projector uses trans missive technology 
to produce output. It allows the light source, which is a standard lamp, to pass through the three 
colored liquid crystal light panels. Some colors pass through the panels and some are blocked by 

the panels and thus images are on the screen. 

Digital Light Processing (DLP) digital projector: It has a set of tiny mirrors, a separate 
mirror for each pixel of the image and thus provide high-quality images. These projectors are 

mostly used in theatres as they fulfill the requirement of high-quality video output. 

 

Storage Devices: 

Serial/Sequential Access 
The standard method for accessing files and devices is the sequential method. 

 

•  An example of a serial/sequential access is above. 

•  Serial access storage store data one by one in a specific order. 

•  The data can only be accessed in same order you record or store in. 
 



 

 

 

 

• An example of how a serial access works. 
• For example, if you want a movie, you will have to rewind or fast forward to find the part 

you like to watch, unlike DVD’s you can choose in chapters. 

Advantage: 

• Very effective 

• Simple and clear strategy. 

• Little software support required 

• Administration time is reduced due to the efficiency of the file system 

• More storage space resources. 

Disadvantages: 

• Difficult to adjust, modify or update 

• Due to the nature of the format, any error or adjustment to the command would require 

rewriting all files after the error. 

• I cannot access random files 

 

Sequential Access Storage Media Magnetic tape: 

• Early computer systems: routine secondary storage  

• Today’s use: routine archiving and data backup 
• Records stored serially 
• Record length determined by application program 

• Record identified by position on tape 
• Record access 

• Tape mount  
• Fast-forwarded to record 
• Time-consuming process 

 

Direct/Random 

A direct-access storage device (DASD) is another name for secondary storage devices that store 

data in discrete locations with a unique address, such as hard disk drives, optical drives and 



 

 

most magnetic storage devices. 
 

Direct-access storage devices allow the host computer to access data directly from wherever it is 

stored within the storage device because each data chunk is saved in a discrete and separate 

location from other chunks, complete with a unique address. This allows the computer to directly 

point to that location to get the data. Access methods include indexed, sequential and direct 

(incorrectly referred as random access). 

 

 

 

• A direct/ random access is another way of accessing data. In this type of access, you can 
you don’t need to search for what you need to find. 

• In a movie if you want a find a chapter you want to watch, you can go to scene you want 

without fast forwarding. 
• All parts of the DVD are directly accessible. 

 
Access Speeds 

                                                    

• Different storage devices have different speeds, some can be fast and some can be slow. 
•  Access speeds are measured in bit per second (B/s). 
• Slow devices are measured in thousands of bit per second (KB/s). 
• Fast devices can be measured in millions of bit per seconds (MB/s). 

• Today there is a new category called Flash storage. The access speed can reach to 
500mb/s. Flash storage is 4x faster than Hard Drives. 

• The "direct access" means that all data can be accessed directly in about the same 
amount of time rather than having to progress sequentially through the data. 



 

 

DASDs can be grouped into three categories:  

1. magnetic disks,  
2. optical storage devices  
3. flash memory. 
4. Magnetic Disks 
 

Types of Direct Access Storage Device: 

Read from Book Author: Abhishek sager and Virender Singh page no.96 

Q. Advantages of Direct Access Storage Devices.    H.W. 

Virtual Devices: - 

• Dedicated and shared device combination 
• Dedicated devices transformed into shared device 

•  Example: printer 

These devices are the combination of the first two types and they are dedicated devices 
which are transformed into shared devices. For example, a printer converted into a 

shareable device via spooling program which re-routes all the print requests to a disk. 

 A print job is not sent straight to the printer, instead, it goes to the disk(spool)until it is 
fully prepared with all the necessary sequences and formatting, then it goes to the 

printers. This technique can transform one printer into several virtual printers which leads 
to better performance and use. 

 


