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Interrupt and its Types

An interrupt is a signal from a device attached to a computer or from a program within the computer that
requires the operating system to stop and figure out what to do next.

Interrupt systems are nothing but while the CPU can process the programs if the CPU needs any IO operation.
Then, it is sent to the queue and it does the CPU process. Later on Input/output (I/O) operation is ready.

The I/O devices interrupt the data which is available and does the remaining process; like that interrupts are
useful. If interrupts are not present, the CPU needs to be in idle state for some time, until the I0 operation
needs to complete. So, to avoid the CPU waiting time interrupts are coming into picture.

Processor handle interrupts

Whenever an interrupt occurs, it causes the CPU to stop executing the current program. Then, comes the
control to interrupt handler or interrupt service routine.

These are the steps in which ISR handles interrupts. These are as follows —

Step 1 — When an interrupt occurs let assume processor is executing i'"" instruction and program counter will
point to the next instruction (i+1)%™.

Step 2 — When an interrupt occurs the program value is stored on the process stack and the program counter is
loaded with the address of interrupt service routine.

Step 3 — Once the interrupt service routine is completed the address on the process stack is popped and placed
back in the program counter.

Step 4 — Now it executes the resume F{@o—l)th line.

: %
Types of mtern@ﬁs
Q

There are two types of@rrupts which are as follows —

Hardware interrupts

The interrupt signal generated from external devices and i/o devices are made interrupt to CPU when the
instructions are ready.

For example — In a keyboard if we press a key to do some action this pressing of the keyboard generates a
signal that is given to the processor to do action, such interrupts are called hardware interrupts.

Hardware interrupts are classified into two types which are as follows —

Maskable Interrupt — The hardware interrupts that can be delayed when a highest priority interrupt has
occurred to the processor.

Non Maskable Interrupt — The hardware that cannot be delayed and immediately be serviced by the
processor.
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Software interrupts

The interrupt signal generated from internal devices and software programs need to access any system call
then software interrupts are present.

Software interrupt is divided into two types. They are as follows —

Normal Interru ptS — The interrupts that are caused by the software instructions are called software

instructions.

EXCGptiOn — Exception is nothing but an unplanned interruption while executing a program. For example —
while executing a program if we got a value that is divided by zero is called an exception.

Sequences of Events Involved in Handling an IRQ (Interrupt Request)

Devices raise an IRQ.
The processor interrupts the program currently being executed.

The device is informed that its request has been recognized and the device deactivates the request
signal.

The requested action is performed.

An interrupt is enabled and the interrupted program is resumed.

Flowchart of Interrupt Handling Mechanism

The Image below depicts the flowc@interrupt handling mechanism

Start b Interrupt Occurs ) Processor saves context Identify Interrupt Execute Interrupt Handler

End Resume Normal Execution Restore Context Perform ISR

Step 1:- Any time that an interrupt is raised, it may either be an I/O interrupt or a system interrupt.

Step 2:- The current state comprising registers and the program counter is then stored in order to
conserve the state of the process.

Step 3:- The current interrupt and its handler is identified through the interrupt vector table in the
processor.
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Step 4:- This control now shifts to the interrupt handler, which is a function located in the kernel space.

Step 5:- Specific tasks are performed by Interrupt Service Routine (ISR) which are essential to manage
interrupt.

Step 6:- The status from the previous session is retrieved so as to build on the process from that point.

Step 7:- The control is then shifted back to the other process that was pending and the normal process
continues.

What is Interrupt Latency?

The amount of time between the generation of an interrupt and its handling is known as interrupt latency.
The number of created interrupts, the number of enabled interruptions, the number of interrupts that may
be handled, and the time required to handle each interrupt all affect interrupt latency.

When the device generating the interrupt needs a specific length of time to generate the interrupt,
interrupt latency is required. For instance, if a printer is printing paper, the computer needs to stop the
printing program and wait for the document to finish printing. The interrupt latency is the amount of time
the computer has to stop the program from operating.

How CPU React when Interrupt occurs?

Interrupt Detection: The CPU continuously video displays unit interrupt.lines or alerts from diverse
resources, consisting of hardware gadgets or software program commands, to hit upon interrupt
requests.

Interrupt Acknowledgment: Upon detecting an interrupt. request, the CPU acknowledges the
interrupt using sending an acknowledgment sign to the interrupting device or software program.

Interrupt Handling: The CPU identifies the form_of.interrupt primarily based on its supply, together
with a hardware interrupt from a device or a software interrupt from a training. It then seems the cope
with the corresponding interrupt haﬁr habitual within the interrupt vector desk.

Context Saving: Before ®g manipulate.to the interrupt handler ordinary, the CPU saves the
present-day execution c%(, inclusive of the program counter (PC), processor state, and any
applicable sign-in cont nto the stack or in the devoted garage.

Transfer Control: CPU _transfers manipulation to the interrupt handler ordinary with the aid of
placing this system™counter (PC) to the address of the handler habitual retrieved from the interrupt
vector desk.

Interrupt Servicing: The: interrupt handler habitual executes to carrier the interrupt. It plays
responsibilities to-interrupt, such as reading facts from a device, processing enter/output operations,
or coping with a software program request.

Serial Communication: Synchronous & Asynchronous
Communication

Serial communication is the process of sequentially transferring the information/bits on the same
channel. Due to this, the cost of wire will be reduced, but it slows the transmission speed. Generally,
communication can be described as the process of interchanging information between individuals in
the form of audio, video, verbal words, and written documents. The serial protocol is run on every
device that can be our mobile, personal computers, and many more with the help of following some
protocols. The protocol is a type of reliable and secure form of communication that contains a set of
rules addressed with the help of a source host and a destination host. In serial communication, binary
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pulses are used to show the data. Binary contains the two numbers 0 and 1. O is used to show the
LOW or 0 Volts, and 1 is used to show the HIGH or 5 Volts. The serial communication can either be
asynchronous or synchronous.

Serial Communication

11001010

>
> Flow of Data

r =
Sender Receiver

Synchronous Communication

In synchronous communication, the frames or data will be constructed with the-help of combining the
groups of bits. That frames will be continuously sent in time with a master clock. It uses a
synchronized clock frequency to operate the data of sender .or«receiver. In synchronous
communication, there is no need to use the gaps, start bits and stop bits. The time taken by the sender
and receiver is synced that's why the frequency of timing ‘error will be less, and the data will move
faster. On the basis of the timing being synced correctly between the sender and receiver devices, the
data accuracy is totally dependent. The synchronous serial transmission is more expensive as
compared to asynchronous serial transmission.

N

@N&_ ronous Transmission

Flow of Data -
Sender Receiver

Asynchronous Communication

In asynchronous communication, the groups of bits will be treated as an independent unit, and these
data bits will be sent at any point in time. In order to make synchronization between sender and
receiver, the stop bits and start bits are used between the data bytes. These bits are useful to ensure
that the data is correctly sent. The time taken by data bits of sender and receiver is not constant, and
the time between transmissions will be provided by the gaps. In asynchronous communication, we
don't require synchronization between the sender and receiver devices, which is the main advantage of
asynchronous communication. This method is also cost-effective. In this method, there can be a case
when data transmission is slow, but it is not compulsory, and it is the main disadvantage of the
asynchronous method.

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

Asynchronous Transmission

Stop bit Data Start bit
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On the basis of the data transfer rate and the type of transmission mode, serial communication will
take many forms. The transmission mode can be classified into simplex, half-duplex, and full-duplex.
Each transmission mode contains the source, also known as sender or transmitter, and destination,
also known as the receiver.

Transmission Mode

The transmission modes are described as follows:
Simplex

In the simplex method, the data transmission can be performed only in one direction. At a time, only
one client (either sender or receiver) can be active. That means among the two devices, one device can
only transmit a link while the other device can only receive it. A"sender can only transmit the data,
and the receiver can only accept that data. The receiver cannot reply back to the sender. In another
case, if the receiver sends the data, the sender will only accept it.. The sender cannot reply back to the
receiver.

S -
Sender S@—» Receiver
D

NG
There are various examg@%of the simplex.

Example 1: Keyboard and CPU are the best examples of a simplex. The keyboard always transmits
characters to the CPU (Central processing unit), but the CPU does not require transmitting characters
or data to the keyboard.

Example 2: Printers-and computers are one more example of the simplex. Computers always send
data to the printers, but printers are not able to send the data to the computers. In some cases, printers
can also talk back, and this case is an exception. There is only one lane in the simplex.

Half Duplex

In the half-duplex, the sender and receiver can communicate in both directions, but not at the same
time. If a sender sends some data, the receiver is able to accept it, but at that time, the receiver cannot
send anything to the receiver. Same as if the receiver sends data to the sender, the sender cannot send.
If there is a case where we don't need to communicate at a time in both the direction, we can use the
half-duplex. For example, the internet is a good example of half-duplex. With the help of internet, if
a user sends a web page request to the web server, the server processes the application and sends the
requested page to the user.
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One lane bridge can also explain the half-duplex. In a one-lane bridge, the two-way vehicles will
provide the way so that they can cross. At a time, only one end will send, and the other end will only
receive. We can also perform the error correction that means if the information received by the
receiver is corrupted, then it can again request the sender to retransmit that information. Walkie-
talkie is also a classic example of half-duplex. Both ends of walkie talkie contain the speakers. We
can use each handset or walkie talkie to either send the message or receive it, but we cannot do both
things at the same time.

Full Duplex

In the full-duplex, the sender and the receiver are able to send and receive at the same time. The
communication mode of full-duplex is widely used in the world. In this mode, signals travelling in
one direction are able to share the capacity of links with signals travelling in the opposite directions.
There are two ways in which sharing can occur, which is described as follow:

Either capacity of the link is divided into the signals going in both directions:

Or the links have two physically separated transmission parts.. Where one part can be used for
sending, and another part can be used for receiving.

If we need communication in both directions constantly;. in"this case, we will use the full-duplex
mode. The capacity of the channel will be split into two.directions.

&
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Examples: Telephor%QNetwork is:a good example of full-duplex mode. While using the telephone or
phone, the two persons are able to‘talk and hear both things at the same time. The ordinary two-lane
highway is helpful to explain the full-duplex. If traffic is very much, in this case, the railroad is
decided to lay a double tack-which is used to allow trains to pass in both directions.

Audio calling or Video calling is also an example of full-duplex. In audio or video calling, two
persons are able to communicate at the same time. In audio calling, they are able to speak and listen at
the same time, and in video calling, they are able to communicate by seeing each other at the same
time.

Parallel Communication

There is another type of communication known as parallel communication, which is described as
follows:
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Parallel communication is used to transmit a huge amount of data signals simultaneously on the
different channels within the same radio path or cable at a time. It is used to comprise a huge amount
of wired channels in parallel. In parallel communication, the data transfer between sender and receiver
is done with the help of multiple channels. The data bus in the parallel devices is wider as compared
to the serial devices. That's why it can transfer the data from source to destination at a time. The
parallel transmission bit rate is higher as compared to the serial transmission bit rate.
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The costs of multiple wires are higher as compared to the single wire. The parallel cable gets longer
that's why it requires a high cost. If the distance is larger, synchronization timing between more than
one channel becomes more sensitive. A constant clocking signal is used to provide the timing in
parallel communication. The signal is sent with the help of a separate wire within'the parallel cable.
So we can say parallel communication is synchronous.

Working of Parallel communication
The parallel communication uses the various parallel paths (wires)-to transfer many bits once within

the same cable in synchronization with the help of a single clock. The clock uses these parallel paths
and specifies the timing for transmission in the form of a constant clocking signal.

Data Bits
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A huge amount of bits ransferred at the same time with the help of various parallel paths. There
are different ways o order .of received bit string, and it depends on various factors like available
bandwidth, source distance, and.location. The skipping in video calls and internet calls is an example
of it.

Difference between Serial communication and Parallel communication

The serial communication is able to send only one bit at a single time. That's why serial
communication needs fewer input/output lines. It also occupies more resistance and less space to cross
talk. Serial communication has the bigger advantage that the cost to build the whole embedded system
becomes very cheap. It can also be able to transmit the data over a long distance with the help of only
a single wire or line.

Serial Cormrrmunication

MSEB Drata LsB

Tramnsrmitter Receiver
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In the DCE devices (Data communication Equipment) such as a modem, serial communication is
mostly used. All the major computer networks or communication mostly prefer serial communication.
Nowadays, the most common and popular mode for small distance is serial buses because the parallel
buses disadvantages prevail over their advantage of simplicity.

Advantages of Serial communication over Parallel communication

Mostly people have a misconception that the parallel ports/buses are faster than the serial ports/buses
because, in serial communication, the data transmission is only a bit per unit of time. Even the parallel
buses will be clocked considerably at a slower rate as compared to the serial buses. There are various
factors that are used to specify that serial communication is better than parallel communication, which
is described as follows:

No Clock Required: If there is a case of the asynchronous and unclocked type of serial
communication, the problem related to the clock skew between channels will not exist.

Need less Space: At the time of configuration of serial communication, it needs less amount of space
because the serial connection needs less amount of cable. Hence because of this feature, we will have
an additional space, which can be used to provide better isolation of data lanes/channels from the
components of neighboring communication.

No Cross Talks: The serial communication contains fewer amounts of conductors in the nearby
space. That's why the possibility of cross-talk is rare.

Low cost: The serial communication contains the serial link. /The cost of this link is less than the
parallel link.
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