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I. Course outcomes, Question Number, Marks                     

        COs CO1 CO2 CO3 CO4 CO5 

Q. Nos. 
 

 1,2,3,4,5,6a/6b(i),6b(ii) 
  

Marks (Max) 
 

 25 
  

 

II. Knowledge skill outcomes 

Level 
Remember 

(K1) 

Understand 

(K2) 

Apply 

(K3) 

Analysis 

(K4) 

Evaluate 

(K5) 

Create 

(K6) 

Q. Nos. 1,3,5 2,4 6(a)/6(b) 
   

Marks (Max) 6 4 15/15 
   

 PART – A                         5 × 2 = 10 Marks 

Answer all the questions 

1. Why a Single-Cycle Implementation is not used?      (K1) 
The clock cycle must have the same length for every instruction in this single-cycle design. Of course, the longest 

possible path in the processor determines the clock cycle. This path is almost certainly a load instruction, which uses 

five functional units in series: the instruction memory, the register file, the ALU, the data memory, and the register 

file. Although the CPI is 1, the overall performance of a single-cycle implementation is likely to be poor, since the 

clock cycle is too long. 

2. How to build a datapath for the operational portion of the memory reference and arithmetic-logical 

instructions that uses a single register file and a single ALU to handle both types of instructions.  (K2) 
To create a datapath with only a single register file and a single ALU, we must support two different sources for the 

second ALU input, as well as two different sources for the data stored into the register file. Thus, one multiplexor is 

placed at the ALU input and another at the data input to the register file. 

3. What is a hazard? What are its types?        (K1) 
There are situations in pipelining when the next instruction cannot execute in the following clock cycle. These 

events are called hazard. 

Structural Hazard, Data Hazard, and Control Hazard 

4. Write a note on branch prediction.        (K2)  
Assuming a branch is not taken is one simple form of branch prediction. In that case, we predict that branches are 

untaken, flushing the pipeline when we are wrong. For the simple five-stage pipeline, such an approach, possibly 

coupled with compiler based prediction, is probably adequate. With deeper pipelines, the branch penalty increases 

when measured in clock cycles. Similarly, with multiple issue, the branch penalty increases in terms of instructions 

lost. This combination means that in an aggressive pipeline, a simple static prediction scheme will probably waste 

too much performance. With more hardware it is possible to try to predict branch behavior during program 

execution. 

5. Define exception.          (K1) 
An unscheduled event that disrupts program execution; used to detect overflow. They are events other than branches 

or jumps that change the normal flow of instruction execution. They were initially created to handle unexpected 

events from within the processor, like arithmetic overflow. 

 
                                                  PART – B                            1 × 15 = 15  Marks 

6. (a)  Explain in detail about the simple datapath with control unit.    (K3)  

* Diagram 

* Operation on Datapath 

* Simple datapath with control unit 

 (OR) 

    (b) Explain the different types of pipeline hazards with suitable examples.   (K3) 

* Structural hazard – example 

* Data hazard – example 

* control hazard - example 
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