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Administrivia

Project 5 due Nov 7th @ 11:59pm
Exam 2, Nov 9th 7:30-9pm

Bring ID and #2 Pencil, same format as Exam 1
Lec 001 – Humanities 3650
Lec 002 – Humanities 2340
McBurney – 5:45-8pm, CS 1325
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I/O Devices Agenda

How OS interacts with I/O Devices
How HDD is organized
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Prototypical Systems Architecture

Multiple Bus Levels
Faster busses are shorter, more
expensive

Direct Media Interface
Slow devices connect through
an I/O chip
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OS Communication with Cannonical Device

while (STATUS == BUSY)
; //wait until device is not busy

write data to DATA register
write command to COMMAND register

(Doing so starts the device and executes the command)
while (STATUS == BUSY)

; //wait until device is done with request

OS uses polling to check
status
Programmed I/O (PIO)
when main CPU controls
data movement
Motivates Hardware
Interrupts for effeciency
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More Efficient I/O
Polling

Interrupts (allow other process to run)

OS still copies data to device

OS uses Direct Memory Access (DMA) which handles the copy portion of IO
Just pass data location and size to DMA
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Methods of I/O Interactions

Explicit I/O Instructions
on x86, the in and out instructions used to communicate with device
OS conrols register with data, and knows specific port which names the
device, issues instruction.

Memory-mapped I/O
Device appears as memory location
OS uses same load/store commands as for regular memory
Hardware routes the instruction to the device instead
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Device Driver

Many, many devices, each has its own protocol
Device driver for each device, rest of OS just interacts with driver
OS often has raw interface to directly read and write blocks
70% of OS code is found in device drivers
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Simple IDE Disk Driver (xv6)
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Simple IDE Disk Driver (xv6) (cont.)
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Hard Disk Interface

Consists of sectors (512 byte
blocks)
Sectors numbered from 0 to
n − 1, address space
Many file systems read/write
4KB at a time
Sectors written along tracks
Arm moves head as disk rotates
Sectors have a skew from one
track to another
In multi-zoned disk, tracks in
different zone have more sectors
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Hard Disk Mechanics

Platters has two surfaces and
rotate around spindle
Head and arm on each side of
platter
Rate of Rotation: RPM
Time to read/write divided into
three components:

Seek time
Rotation time
Transfer time

TI/O = Tseek + Trotation + Ttransfer
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