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Smartphone Quality of Experience QoE-centric Design Principles
Users care about how mobile operating systems To meet smartphone users expectations, it is necessary to design systems that can
manage human-facing resources, such as time, battery accurately measure and understand QoE, and make decisions based on QoE. QoE-
life, and metered mobile data. The management of centric operating systems should:
these resources contributes to a smartphone user's

« Accurately measure QoE

quality of experience. . Understand the contributions of various resourcesto QoE

While current operating systems are adept at managing « Continuously prioritize resources based on QoE

hardware resources such as CPUs, disks, and memory, * Minimize the effect of background tasks on battery consumption
thereis alot that must be redesigned to quantify and * Minimize metered mobile data usage, where possible

improve QoE.
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We observe that active waiting produces an interesting graphical pattern, and are working

Android uses Linux cgroups to limit background tasks on building a classifier to detect it.

to ~ 5% CPU share. However, misuse of thread
Samples from 10 devices over 7 days were taken in prlorltles or AsynCTaSkS can cause this pOlICy to fal to

intervals of 1s. This plot shows intervals where . . .
both background tasks and foreground tasksran o |NEEL 1tS goal. Process scheduling could benefit from

the same core. knowing atask's impact on QoE.
- The nature of modern apps makes automatically quantifying
=~ QoE very challenging. On Android, complicated Ul hierarchies
~ - and the multi-threaded, multi-process nature of apps contribute
== to the difficulties in analyzing and improving QoE. Input events can lead to state transitionsin an app's view tree. D etecting various app
= states and state transitions can help the OSimprove QoE. For example, the length of
:E" In order to measure QoE and understand atask's contribution the state transition will often correspond to user-perceived latency, a contributing factor
E to it, mobile operating systems may need to be redesigned to to QoE. By measuring the length of the state transition, we can measure user-perceived
_E improve their view of the system. latency which will help quantify QoE.
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