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Short Question
1. (a)  The steps are fetch, decode and execute.

(b) Execute
2. (a)  Data bus is used to transfer data and instructions.
(b)  Address bus and Control bus.
3. (a) ‘Fetching an instruction’ means reading the next instruction from the main memory into instruction register.
(b) Fetch and decode must be performed. 
4. (a) The three major components are arithmetic and logic unit, the control unit and the registers.
(b) (i) (2×1000)÷400 = 5 times
(ii) In a machine cycle, the steps of fetch and decode are not related to the CPU
but related to the main memory. Although two computers contain components running at the same speed, computer Y might have lower ram.
5. (a) The three major functions are load data from main memory into register, store data temporarily in arithmetic operations and store data from register into main memory.

(b) The main function of the instruction register is to contain the instructions to be executed by the CPU. The main function of the program counter is to contain the memory address of the next instruction to be executed.
(c)  Firstly, control issues a command to load the next instruction.
Secondly, control unit sends a READ control signal to the main memory via the control bus.
Thirdly, PC copies the address to the main memory via the address bus.

Fourthly, MAR passes the address to the main memory via the address bus.

Fifthly, the main memory returns the addressed data to MDR via the data bus.

Sixthly, the instruction in MDR is then loaded into IR for execution.

Long Questions
1. (a) A machine cycle is the process of executing an instruction in a CPU. 
(b) (i) A CPU must calculate address of instruction, fetch instruction, decode instruction and identify address of operand.
(b) (ii) Calculate address of instruction, fetch instruction, decode instruction and identify address of operand.

(c) Address Bus.

(d) (i) If an interrupt is needed to be served, the CPU saves the current process status and handles the interrupt immediately. After the interrupt has been served, the CPU resumes the operation of the next instruction of the active process.
(d) (ii) Input process: the device interrupts the CPU when new data has arrived and is ready to be retrieved by the system processor.  
ALU operation: when there are too many arithmetic and logical operations that the ALU can’t perform as usual and cause interrupt . 
Output process: the device delivers an interrupt either when it is ready to accept new data or to acknowledge a successful data transfer. Memory-mapped and DMA-capable devices usually generate interrupts to tell the system they are done with the buffer.
1. (a) 2,000,000,000 clock cycles the CPU has in one second.
(b) 2,000,000,000/4 =  50,0000,000 instructions the CPU can process in one second.
(c) 20/2,000,000,000 =  0.01µs
(d) (i) 0
(d) (ii) 0
