

CMSC 411 – Homework #6 – Due 10/30/2018

[40 points]Question 1:
Below is a copy of the LEGv8 single-cycle data path design.
[image: ]
What do the following control signals do?  If the signal is a bus, explain all the individual signals.

	ALUOp
	The control circuit generates control system to coordinate operations in various parts of the ALU


	ALUSrc
	
The Second ALU operand is immediate field


	Branch
	
The Instruction offset from current program to another address

	MemRead
	
The Contents of Address input are copied to Read Data system.


	MemtoReg
	The Value of register Write Data is memory read Data.



	MemWrite
	The write Data is written to Address.


	Reg2Loc
	The destination register comes from the rd field. 



	RegWrite
	
The Write register is written to with Write data.


	Zero
	It helps to control the ALU result.






[60 points] Question 2
[bookmark: _GoBack][20 points]What are stages of the LEGv8 pipeline?
The first stage is Instructions fetch from memory. It reads instructions from the predecoded input file. The highest number of instructions brought in to the processor per cycle is configurable parameters.
The second stage is instructions decode and register read. This stage handles renaming and inserts the decoded instructions in the list that is active. Various data structures are used in this stage includes the free list, shadow mappers, the active list and the register map table.
The third stage is to execute operation. This stage helps in calculations of the result of the instructions into its physical register. 
The fourth stage is Access memory operand. This is where storage of the computed results of the instruction occurs in its physical register. 
The last and the final stage is written the result back to register also called the instructions graduate stage. It ensures that the instructions graduate and commit their function thus allowing the processor to maintain exceptions. 
[20 points]What is the 3 hazards in pipelining and describe them and how they are overcome?
Structural hazards. This situations occurs when the instructions need a given type of hardware resources at the same time and thus for one of the instructions the pipeline require to be stalled. One instruction may need to access the memory as part of the executive stage while the other instruction is being fetched 
Control hazards. This occurs in the first stage of a pipeline where the instruction fetch unit is responsible for generating a stream of instructions to the execution unit. The solution of this problem is to incorporate dedicated hardware in the fetch unit to select branch instructions and compute branch address faster and minimizes the late result.
Data hazards: This is any condition that may occur in the sources or in the destinations operands of information are not available at the times that are expected in the pipeline. This causes some operations to be delayed and pipeline stalls. The solution of this problem need a pipeline to be stalled so that to avoid errors in operation.

[20 points]What is the difference between a stall and an interrupt?
A pipeline stall is kind of delay in execution of an instruction so that to resolve a problem or hazard. Mostly during the decoding stages, the control unit will determine if the decoded instruction reads from a register that the instruction in the execution unit writes to. Thus if these situations continue the control unit will be able to stall the instruction by just one clock cycle. These also happen to fetch stage in which it stalls the instructions to prevent the instruction in that stage from being overwritten by the next instruction in the program operation. 
On the other case an interrupt is a kind of signal to the processor produced by hardware or the software indicating an action that needs immediate concentration. An interrupts alert the processor to very high priority conditions involving the interruption of the current code that the processor is executing in the operation. There two types of interrupt which are software interrupt and hardware interrupts.
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