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von Neumann Architecture

ALU Control Unit

Memory Device controller

CPU

Address bus

Data bus

Control Unit

Control unit operation

PC = <machine start address>;
IR = memory[PC];
haltFlag = FALSE;
while (!haltFlag) {
       execute(IR);
       PC = PC + sizeof(INSTRUCTION);
       IR = memory[PC];
}

Memory
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ALU Devices

ready busy

I/O operation
while (device.busy || device.done);
device.data[0] = <value to write>
device.command = WRITE;
while(device.busy);
device.done = TRUE;

Interrupts

where? 

Interrupt processing

/* assuming the interrupt is not masked */

(1) push PC and PS on the stack
(2) set current IPL = input IPL
(3) handle interrupt     /* jump to service routine */
(4) restore the IPL
(5) restore the PC and PS (from the stack)

DMA
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Bootstrapping

boot sector

bootstrap loader

Hardware support

Processor Modes Traps

Traps (

system calls

Exceptions
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synchronous

asynchronous

System parameters

What does the OS provide?

How?

What does a program really
want?

locality

What does the kernel do?
(Highly simplified)

time slice pages

Timer

timeout
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Programming abstraction for
processes

if ((pid = fork()) == 0) {
        /* child code */
        /* begins independent execution */
}
else {
           /* error */
}

/* rest of parent code */

/* if there is no error, there are two processes here */


