Interrupt-driven I/O P.160


See slide: interrupt-driven I/O operation. P.161.

(1) Read (x) – one byte user program; through trap system call

(2) The driver (top half) checks the status of the device controller (busy = = 0 && done = = 0); if true, go to (3); else wait

(3) Driver inputs “read” to command register of the controller to start the device

(4) Save I/O information (returning address of I/O call, device type, address, state, …) to device status table, then invoke the scheduler of the process manager to handle other process with CPU while device is working. Overlapping I/O with CPU.

(5) Device operation completes, and interrupt request is sent to CPU, and interrupt handler begins to work.

(6) Interrupt handler determines which device caused the interrupt and invokes the corresponding device handler (bottom half of the driver).

(7) Device handler retrieves the I/O information from the device status table.

(8) Device handler copies data from data register to user program space.

(9) Device handler returns control to user’ program. 

Similar with “write” operation.

Efficient in CPU utilization: overlap of CPU and I/O operations for multiprogramming systems.

HW P.188. #1, #2

Re-configurable device drivers -- Driver-Kernel interface

Drivers are distinct from main parts of the kernel. P.166

Kernel makes calls on specific functions and drivers implement them.

Drivers use kernel services: device allocation, memory allocation, scheduling …


Drivers can be added without recompiling OS.

Buffering

P.170. The technique used to overlapping CPU processing with I/O operations.

Slide: Water delivering with buffers (bottles)

Input buffering (in reading): the technique to input data from device to memory before using them.

Output buffering (in writing): the technique to output data from user’s address space to device while CPU is in other process.

Data producer: (a) reading: device controller; (b) writing: CPU or user’s address space

Data consumer: (a) reading: CPU or user’s address space; (b) writing: device controller
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