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Updating main memory















Pipelining Design Techniques

There exist two basic techniques to 
increase the instruction execution rate of a 

processor.
These are to increase the clock rate, thus 

decreasing the instruction execution time, 
or alternatively to increase the number of 

instructions that can be executed
simultaneously.



Pipelining Design Techniques

• A possible division is to consider instruction
fetch (F), instruction decode (D), operand fetch (F), 
instruction execution (E), and store of results (S) as 
the subtasks needed for the execution of an 
instruction.

• the success of a pipeline depends upon dividing
the execution of an instruction among a number of 
subunits (stages), each performing part of the 
required operations. 



Simple Instruction Cycle
Fetch Instruction  Read the instruction from

main memory

 Decode to query the 
requested action

 Get the data required for
the requested action

 Perform the requested
data processing

 Store the result of the
processed data

Decode Instruction

Fetch Data

Process Data

Write Data



1 cycle

Running a Processor
• A true Stream of Instructions

– Let‘s assume no branches for now
FI DI FD PD WD FI DI FD PD WD FI DI FD PD W

Time

Each step is carried out by a different unit
 During one cycle only one unit activated
 Others are idle



Pipeline stage
1 cycle 

Optimization

• Make use of otherwise unused units
– Concept is called „Pipelining“
– Think of assembly lines

Time
FI DI FD PD WD

FI DI FD PD WD
FI DI FD PD WD

FI DI FD PD WD
FI DI FD PD WD

FI DI FD PD WD
FI DI FD PD WD
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