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I/O

• A computer’s job is to process data

– Computation (CPU, cache, and memory)

– Move data into and out of a system (between I/O 
devices and memory)



Register transfers

• Recall that the CPU is able to output to and 
input from memory using:

– an address bus and decoder to select a particular 
register in memory,

– a data bus to transfer the register’s contents in or 
out of the CPU, and

– a control bus to carry signals such at Read, Write, 
and Output Enable.



How does the CPU talk to devices?

• Device controller: Hardware that enables 
devices to talk to the CPU

• peripheral bus

• Host adapter: Hardware that enables the 
computer to talk to the CPU

• Bus: Wires that transfer data between 
components inside computer



Review: Computer Architecture

• Computer hardware

– CPU and caches

– Chipset

– Memory

• I/O Hardware

– I/O bus or interconnect

– I/O controller or adaptor

– I/O device



Review: Computer Architecture



Types of I/O

• Two types of I/O:

– Programmed I/O (PIO)

CPU does the work of moving data

• Direct Memory Access (DMA)
CPU offloads the work of moving data to DMA controller



Types of I/O



Programmed I/O

• Input:

–Device controller

• Status registers

– ready: tells if the device is done with previous 
instruction.

– busy: tells if the device is busy performing an 
instruction

• Data registers



Programmed I/O

• Perform an Input:
– Device tests the status register

– If it is ready then data is taken in data register

– And busy flag is set



Programmed I/O



Programmed I/O

• Perform an output

– CPU: address the PA(I/O Ports) and test the ready 
bit

– If ready bit is set

– Writes the data to data register(s)

– Controller sets busy bit and transfers data

– Controller clears the busy and ready bit



Programmed I/O



Programmed I/O

• This results in the processor sitting idle 
waiting for the device for significant periods, 
specially when slow peripherals are involved. 
This idle time could have been used for more 
useful work



• If there are more than one device using 
programmed I/O, it is necessary to poll the 
ready bits of all the devices. The technique of 
testing a number of peripherals in turn is 
known as software polling.



Let us suppose that there are three devices . STAT1,STAT2,STAT3 are
the addresses of the status registers of these devices. PROC1 ,
PROC2 ,PROC3 are the procedures to perform input operations.

• Then the following program sequence tests the three devices:
INPUT: IN AL,STAT1
TEST AL , 1B
JZ DEV2
Call PROC1
DEV2: IN AL,STAT2
TEST AL , 1B
JZ DEV3
Call PROC2;
DEV3: IN AL,STAT3
TEST AL , 1B
JZ N0_INPUT
Call PROC3;
NO_INPUT: JMP INPUT























Polling- vs. Interrupt-driven I/O

• Polling

– CPU issues I/O command

– CPU directly writes instructions into device’s registers

– CPU busy waits for completion

• Interrupt-driven I/O

– CPU issues I/O command

– CPU directly writes instructions into device’s registers

– CPU continues operation until interrupt



Polling- vs. Interrupt-driven I/O

• Polling

– Expensive for large transfers

– Better for small, dedicated systems with 
infrequent I/O

• Interrupt-driven

– Overcomes CPU busy waiting

– I/O module interrupts when ready: event driven












