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	Abstract: Mobile users always require excellent user experience which is the top challenge faced by today's mobile device designers and producers. In this dissertation, we first explore the energy efficient cache design to reduce the energy consumption. We propose partitioning the L2 cache into two separate segments for user and kernel accesses, respectively, and explore the multi-retention STT-RAM based design. Second, we considers the non-linear discharging behavior of batteries. This behavior becomes more prominent when the battery is approaching to be depleted. We focus on the low battery level stage and introduce the concept of Quality-of-Experience (QoE), which quantitatively combines the battery life and performance into an integrated metric. We then characterize the QoE, explore a QoE model, and propose a QoE-aware frequency governor which dynamically changes the CPU frequency to achieve the optimal QoE at the low battery phase for different users. Third, we investigate a novel energy supply technology, fuel cell (FC), and leverage its advantages of providing the long term energy storage to build a hybrid FC-battery power system. We propose the peak shaving technique which enables trading the performance for energy and vice versa. We further observe that the user’s personality largely determines his/her satisfaction with the performance degradation and the operation time extension. We thus propose the personality-aware peak shaving that identifies the user personality online and adopts the best peak shaving level to achieve the optimal satisfaction. Finally, we provide a novel and comprehensive definition of Quality-of-Service (QoS), which includes the responsiveness and display quality. We then propose the online personality guided user satisfaction prediction model that predicts individual user's  satisfaction, and explore the optimization scheme that intelligently configures the system parameters at run time to satisfy each individual mobile user. 
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