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Computer-System Operation

m |/O devices and the CPU can execute concurrently.

m Each device controller is in charge of a particular device
type.

m Each device controller has a local buffer.

® CPU moves data from/to main memory to/from local
buffers

m |/O is from the device to local buffer of controller.

® Device controller informs CPU that it has finished its
operation by causing an interrupt.
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I/O Structure

m After I/O starts, control returns to user program only upon

1/O completion.
Wait instruction idles the CPU until the next interrupt
Wait loop (contention for memory access).
At most one I/O request is outstanding at a time, no
simultaneous /O processing.
m After I/O starts, control returns to user program without
waiting for I/O completion.

System call — request to the operating system to allow user

to wait for I/O completion.

Device-status table contains entry for each I/O device
indicating its type, address, and state.

Operating system indexes into 1/O device table to determine
device status and to modify table entry to include interrupt.
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Two I/O Methods
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Device-Status Table

device: card reader 1
status: idle
device: line printer 3 .| request for :L_
status: busy "| line printer
address: 38546
device: disk unit 1 length: 1372
status: idle
device: disk unit 2
status: idle
device: disk unit 3 =1
s::llt:::' m';y oLl » request for » request for 1_"
s disk unit 3 disk unit 3
file: xxx file: yyy
operation: read operation: write
address: 43046 address: 03458
length: 20000 length: 500
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Direct Memory Access Structure

m Used for high-speed I/O devices able to transmit
information at close to memory speeds.

m Device controller transfers blocks of data from buffer
storage directly to main memory without CPU
intervention.

m Only on interrupt is generated per block, rather than the
one interrupt per byte.
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Storage Structure

® Main memory — only large storage media that the CPU
can access directly.

B Secondary storage — extension of main memory that
provides large nonvolatile storage capacity.

® Magnetic disks — rigid metal or glass platters covered with
magnetic recording material

Disk surface is logically divided into tracks, which are
subdivided into sectors.

The disk controller determines the logical interaction
between the device and the computer.
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Moving-Head Disk Mechanism
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