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Module 6: I/0 Hardware

I/0 Devices
Everything an OS does is interrupt driven.

An Interrupt is a signal to the Sgnal ]
processor indicating an event  3[-p eﬁ\ o
needs attention. 11— = [Device

The processor has an interrupt-request (IRQ) line
to sense interrupts after s
‘each instruction. 3|cPVjE—IRQ

There is a program called interrupt service
routine (ISR) for each interrupt. wvr

Addresses of all ISRs are in an
interrupt vector table (IVT).

_A[ISR1
1 S[TSR 2

A hardware interrupt is from an external
device (e.g., keyboard). Software interrupts are
caused by exceptional conditions or special
instructions.

Wasted
: c Time
In programmed I/0 technique, =4
processor time is wasted as it 370 1/
» ) T 11T &__/
contmually mterroga’ces the Chetk
Status?

I/0 status.
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Device Controllers

e A Device controller is an electronic device
in the form of a chip or circuit that
controls the communication between the

‘system and the I/O device.
ﬂ:onfmlle\

System | [ I/O Device
(CPV) (e.g, Mouse)

Device controller

Processor — COI"I"TOI regis’rer ‘°/°"' R I/O device
Status register Fj

Data register
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' Direct Memorg Access (DMA) Operation

'Whg DMA?
Used for transferring ‘blocks of characters’ without
‘processor intervention’.

x it st 1t I —
cpulE DATA BLOCK

Interrupt-driven I/0O is ‘not efficient’ for large data
due to a ‘number of interrupts’ (e.g., every 10ms for

a_character). GRGEEESLY

| Interrupts

'How it Works )
Processor gives ‘responsibility to do I/O’ for a block
' to the ‘DMA controller’.

Processor sends to DMA controller:

1. “Type of request’ (read /write).

2. ‘Address of the I/O device’.

3. ‘Start address of the memory’ & “total number of words.

Liil Command Packet DMA
CPU E—>| Type | I/0 Addr | Mem Addr | Count | —> Controller

---- !

DMA controller copies this to [pMA Controller

‘its registers’ iz, Registers

l ] r/
Example (Disk Read): CPU sends info to DMA, which

stores it in ‘disk controller regis’cers'.

DMA [ Disk D)
Controller Controller B E

LILLLIL
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Concept of File & Access Methods

Concept of File

A file is a sequence of ‘blocks’. :—:-j_,g-g-{j-[}ﬂ-[]{]
- This is called ‘record blocking'. '
-+ Larger ‘block size’ = more records per block.

| Access Methods

‘1. “Sequential file access’: Information is AresEEosses
- accessed in the ‘stored order’. | —_
2. ‘Indexed sequential file access’: Uses -
- random access approach’ with an ‘index’ -
(stores ‘key field’ & ‘pointer’ to main
file).
‘3. ‘Indexed file access’: Prepares ‘multiple indexes’ F=—
to search by attributes. 7

;4- ‘Direct file access’: For ‘random structure’
of secondary storage like a disk.

| Direc’rory Structure

Logical structures: ‘single level’, “two level’, D/{};E
| ‘tree structure’.

Paths: ‘Absolute path’ starts from ‘root directory’.
‘Relative path’ starts from ‘current/working directory’

“Tree structure’ does not allow sharing. o 3
‘Acyclic graph’ allows sharing. B
@ o)
a DA
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Contiguous File Allocation

In this method, each file occupies a contiguous
set of blocks on the disk. This means the blocks
are located next to each other.

==

For each file, the directory entry stores the
start address and the length (number of blocks).

File A (Blocks 10-15)

| File | Start | Length |
|FileA| 10 | 6 |

Advantages: . eﬁ
* Supports sequential access. 9

* Excellent performance due to minimal head
movement.

Disadvantages:

* Suffering from external fragmentation.

* Difficult fo find contiguous space for new files.
* File size must be known in advance.

——

@i. Fragmentation
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