ALU: 

Function unit. Arithmetic/logic operation.

General registers. 32-bit or 64-bit. AX, BX, …

Status registers. Flags, address of interrupt vector, processor mode (user mode, system mode)


CU: control operations performed in CPU. P. 122. (See slide)
Fetch unit: load the instruction from memory to register and PC (program counter) updates.
Decode unit: determine the type of operation: arithmetic: + - * / , logic: AND OR XOR NOT; fetch operands if needed: load operands form memory to register and ALU

Execution unit: ALU does operation; write register; set flags. Store output if needed: output data to memory.
Memory: store instructions and data. P. 124. (see slide)
Memory address register (MAR): store address of data.

Memory data register (MDR): store the data.

Command register (CMDR): store the command to perform the operation.

Devices: 

Storage devices (block-oriented): hard disk, floppy, CD-ROM disc.

Communication (I/O) devices (character-oriented): keyboard, mouse, monitor, and printer.

Device controller connects the device to CPU. Drives.

Device manager (driver) is the software to manage the communication between CPU/memory and devices. Part of OS.

Device-controller-software relationship. P.126 (See slide).

Device controller interface. P.128 (See slide).

Example: Performing a Write (to device1) Operation. P.127
while(device1.busy || device1.done) 

<waiting>;
device1.data[0] = <value to write>

device1.command = WRITE;

while(device1.busy) 

<waiting>;

device1.done = TRUE;
Devices are much slower than CPU; CPU waits while device operates

CPU may run a different process while I/O is in process

Device driver implements the device management in OS. Device driver and device controller work together to implement CPU-I/O Devices parallelism. Use interrupt.

Memory-mapped I/O. P.130 

Traditional: separate device address; needs additional I/O instructions. 

copy_in R3, 0x012, 4

; copy contents of data register #4 int the controller with device address 0x012

Memory-mapped I/O devices: use extended memory addresses for devices. Reduce  CPU instruction sets.

Mov R3, 0xFFFF0124

See slide. 

MOV   R3,b


MOV   R4,c


ADD   R3,R4


MOV   a, R3
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