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Programmed 1/O

Programmed 1/O (PIO) refers to data transfersateti by a CPU under driver softwi
control to acess registers or memory on a de\

The CPU issues a command then waits for 1/0 operatio be complete. As the CPL
faster than the I/O module, the problem with progreed I/O is that the CPU has
wait a long time for the I/O module of concernbe ready for either reception
transmission of data. The CPU, while waiting, megteatedly check the status of
I/O module, and this process is known as Polling. & result, the level of tt
performance of the entire system is severely degt

Programmed I/O basically works in these wi

« CPU requests I/O operati

« 1/O module performs operati

« 1/0 module sets status k

« CPU checks status bits periodici

« 1/0 module does not inform CPU direc
« 1/O module does not interrupt CI

« CPU may wait ocome back latt

Interrupt

The CPU issues commands to the I/O module therepdscwith its normal work un
interrupted by 1/O device on completion of its wi

For input, the device interrupts the CPU when nettadas arrived and is ready to
retrieved by the system processor. The actualrectio perform depend on whether
device uses I/O ports, memory mapp
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For output, the device delivers an interrupt eitlvben it is ready to accept new date
to acknowledge a successful data trer. Memory-mapped and DM#A&apable device
usually generate interrupts to tell the system t@imeydone with the buffe

Although Interrupt relieves the CPU of having toitwfar the devices, but it is sti
inefficient in data transfer of large amount tuse the CPU has to transfer the ¢
word by word between 1/0 module and mem

Below are the basic operations of Interr

« CPU issues read commg

« 1/O module gets data from peripheral whilst CPUglother wor
« 1/O module interrupts CF

« CPU requests data

+ 1/O module transfers de

Direct Memory Access (DMA)

Suppose any device which is connected at -output port wants to transfer data
transfer data to memory, first of all it will seiput-output port address and cont
signal, input-output reato inpu-output port, then it will send memory address
memory write signal to memory where data has tordoesferred. In normal inp-output
technique the processor becomes busy in checkirgh&hany inpt-output operatiol
is completed or not for mt inpul-output operation, therefore this technique is ¢

This problem of slow data transfer between i-output port and memory or betwe
two memories is avoided by implementing Direct MemAccess (DMA) technique
This is faster as the microprocor/computer is bypassed and the control of addras
and data bus is given to the DMA contro

+ HOLD - hold signal

« HLDA - hold acknowledgme

- DREQ -DMA reques

+ DACK — DMA acknowledgmer
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DMAC 8257/8237

Suppose a floppy drive which is connected at i-output pot wants to transfer data
memory, the following steps are performr

« Step-1: First of all the floppy drive will send DMA reque¢DREQ) to the
DMAC, it means the floppy drive wants its DMA ser®

«  Step-2: Now the DMAC will send HOLD signal to the CF

« Step-3: After accepting the DMA service request from the AF) the CPU will
send hold acknowledgement (HLDA) to the DMAC, itans the microprocess
has released control of the address bus the dasat®wuDMAC and the
microprocessor/computer is bypassering DMA service.

« Step-4: Now the DMAC will send one acknowledgement (DACh)the floppy
drive e=which is connected at the ir-output port. It means the DMAC tells t
floppy drive be ready for its DMA servic

«  Step-5: Now with the help of inpr-outputread and memory write signal the d
is transferred from the floppy drive to the mem

WHAT ISASYNCHRONOUS TRANSMISSION

In contrast, asynchronous transmission works ims@nd must insert a start bit befi
each data character and a stop bit ¢ termination to inform the receiver where
begins and ends.

The termasynchronousis used to describe the process where transmittad o
encoded with start and stop bits, specifying thgireng and end of each charac

An example of synchronousansmission is shown in the following figL
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Figure 2. Asynchronous transmission

Start-bit Stop-bit
0 1 2 3 B 5 6 7 8 1
These additional bits provide the timing or synchzation for the connection

indicating when a complete character has beenerdgceived; thus, timing for ea
chaacter begins with the start bit and ends withstop bit

When gaps appear between character transmissi@nasynchronous line is said to
in a mark state. A mark is a binary 1 (or negatigkage) that is sent during periods
inactivity on theline as shown in the following figu

from terminal —» ..1000001011110110000101111111111111 —» to computer

LI]|Le L ‘
BB Start bit

Parity hit
— Stop bit

» Mark (or idle) bits
—» Next character being transmitted

When the mark state is interrupted by a positiviage (a binary 0), the receivit
system knows that data characters are going towollt is for this reason that the st
bit, which precedes the data charr, is always a space bit (binary 0) and that tlo@
bit, which signals the end of a character, is akvaynark bit (binary 1

The following is a list of characteristics speciiicasynchronous communicati

- Each character is preceded by a startnd followed by one or more stop b
« Gaps or spaces between characters may

With asynchronous transmission, a large text docunseorganized into long strings
letters (or characters) that make up the wordsiwithe sentences and paragraj
These characters are sent over the communicatikrofie at a time and reassemble
the remote location.

In asynchronous transmission, ASCII character wadlially be transmitted using
bits. For example, "0100 0001" would becorl 0100 00010". The extra one (or zer:
depending on parity bit) at the start and end efttansmission tells the receiver fi
that a character is coming and secondly that tlagacher has ended. This methoc
transmission is used when data are sent interrtijttaaopposed to in a solid stream.
the previous example the start and stop bits abelih
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The start and stop bits must be of opposite pglaiithis allows the receiver
recognize when the second packet of informatidreiag sen

Asynchronous transmsion is used commonly for communications oveptedee lines

WHAT ISSYNCHRONOUS TRANSMISSION?

* The termsynchronous is used to describe a continuous and timed bouondk
based transfer of data bloc

* It is a data transfer method in which a contirs stream of data signals
accompanied by timing signals (generated by artrelgic clock) to ensure th
the transmitter and the receiver are in step (Symeked) with one anothe

 The data is sent in blocks (called frames or pajkepaced by fixe time
intervals.

» Synchronous transmission modes are used when dangents of data must |
transferred very quickly from one location to ttibeo.

* Synchronous transmission synchronizes transmissipaeds at both tf
receiving and sending end of thensmission by using clock signa

* A continual stream of data is then sent betweerwvibbenodes

» The data blocks are grouped and spaced in requawvals and are preceded
special characters call synor synchronous idle characters. See the follg
illustration.

Figure 1. Synchronoustransmission

data flow

syn | syn | data | data | data_ data | data

After the syncharacters are received by the remote device,ategecoded and used
synchronize the connection. After the connectioncasrectly synchronized, da
transmission may begin.

An analogy of synchronous transmission would be thesmission of a large te
document. Before the document is transferred aditwsssynchronous line, it is fir
broken into blocks of sentences or paragraphs. Albeks are then sent over t
communicatdn link to the remote sit

The timing needed for synchronous connections tigioéd from the devices located
the communication link. All devices on the synchoos link must be set to the sa
clocking.

The following is a list of characteristics sffic to synchronous communicatic

« There are no gaps between characters being traed

- Timing is supplied by modems or other devices ahamd of the connectic
« Special syrcharacters precede the data being transr

« The syncharacters are usedtween blocks of data for timing purpos
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Due to there being no start and stop bits the tlatesfer rate is quicker although m
errors will occur, as the clocks will eventuallyt geit of sync, and the receiving dev
would have the wrong time thatd been agreed in the protocol for sending/recei
data, so some bytes could become corrupted (byddsts)

Ways to get around this problem includesynchronization of the clocks and use
check digits to ensure the bytes is correctly preted nd received.Most netwol
protocols (such as Ethernet, SONET, and Token Rieg)synchronous transmiss
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