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You will learn

● How instruction scheduling works

● What affects the energy efficiency of the scheduler

● How the energy efficiency can be improved



  

Instruction Scheduling

● Achieve high performance in out of order execution

● Use instruction queue
– Width: Instructions issued per cycle
– Depth: Window of schedulable instructions



  

Energy usage of instruction queue

● Most complex and power-intensive core component (18-40%)
– “Wake up” instructions when operands are ready
– Select instruction for execution based on priority heuristics

● Power consumption of the IQ grows dramatically with depth and width



  

Energy efficient instruction scheduling methods

● Long Term Parking (LTP)
– 91% performance with 74% energy usage

● Front-end Execution Architecture (FXA)
– 89% performance with 53% energy usage

● New: Delay and Bypass (DNB)
– 95% performance with 33% energy usage



  

Instruction classification

● Critical: Hurt performance if delayed

● Ready: All operands available



  

Instruction scheduling methods



  

Readiness of non-critical instructions



  

Method comparison



  

Naive extension of FXA and DNB

● FXA + Delay
– Energy usage reduced from 53% to 46%

● LTP + Bypass
– Energy usage reduced from 74% to 44%



  

DNB



  

Evaluation Methodology



  

Evaluation Methodology



  

Performance results



  

Energy results



  

Performance loss


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16

