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big.LITTLE ARM architectures 

Cluster Scheduling 

In-Kernel Switcher (IKS) 

Global Task Scheduler 

Selecting the right CPU for the job 

Energy-aware scheduling 

Anything Android specific? 

Summary 
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Traditional ARM Architectures  

Traditional ARM multi - core SoCs are 
symmetric  

All cores are the same variety such as A9s or 
A15s  

This makes scheduling very straightforward  

 

CPU migration is probably not a problem for 
most Android users  

Hitting a cold cache is not really much of a 
problem on a handheld device because of the 
human in the loop  
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Power Management Issues  

Assuming that the CPU is already capable of power 
gating, DVFS is a significant player in power 
management  
Given a fully symmetric SoC, opportunities for power 
scaling were largely limited to DVFS in the kernel  

Dissipated power over time = C*V 2*A*f  
C is capacitance of gates  
V is voltage (note this is a squared  term)  
A is activity factor (average number of switching events in the 
transistors)  
f  is the frequency  

Changing frequency requires a change in voltage  
But, all devices on the bus need to be aware and capable 
of the new frequencies  

However, even with DVFS, the Cortex A9 would still 
use a lot of power even if idle  
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big.LITTLE ARM Architectures  

In 2011, ARM introduced the Cortex A7  
1.5x the processing capability of the A8 with 
1/5 the power consumption  

The intent was to pair the A7 with the A15 as 
a way of saving power  

As the workload dropped below a certain 
point, the A15 cores would be shut off 
and the A7 cores would take over  

The first commercial implementation of 
big.LITTLE was the Samsung Exynos  5410 
used in the Samsung Galaxy S4  
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Example big.LITTLE Implementations  

Source: The respective manufacturerc 
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Cluster Switch Scheduling  

In the initial implementation of the 
big.LITTLE architecture, the CPU was 
cluster scheduled  

Either the big or the LITTLE cluster was 
active, but not both  

Significant impact on performance during 
the cluster switch  

Cache coherency hardware is a must  

You still have inefficiencies if all of the 
processors in the cluster were activated, but 
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Cluster Switching and Android  

The cluster switch  
approach was the  
default scheduler in  
Android 4.2.2  

This was commonly encountered on 
Samsung tablets and international phones 
using the Exynos  CPU family  

International versions of Samsung phones  

Android uses cgroup  and DVFS mechanisms 
to help make cluster decisions  

CPU affinity can be used to override 
scheduling decisions  

Source: linaro.org 


