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11. Summary of the new findings of the thesis:  

The main contributions of the thesis include: 

The thesis proposes a model of energy consumption on mobile devices based on 

source code analysis. The thesis has analyzed a large number of source code fragments, 

determined the influence of software source code on the level of energy consumption. The 

thesis builds energy consumption models for each hardware component and for mobile 

devices. The model uses state transition automats to represent changes in power 

consumption under the control of the program source code. By the method of static 

program analysis, the thesis proposes a method to automatically generate models from 

software source code, build a tool (named PSA) that allows visualization of the energy 

state to support users. Programmatically observe the power consumption directly on the 

source code. 

The thesis proposes a method to estimate the energy consumption level based on the 

model. The thesis continues to propose algorithms to estimate the level of energy 

consumption over time based on the model, the algorithm allows to estimate the level of 



 

energy consumption with each specific use case. The thesis builds a tool to estimate energy 

consumption directly on the source code. This tool allows installation on programmers 

such as Android Studio and IntelliJ as a programming plug-in software. 

The thesis proposes a method to generate test data for automatic energy consumption. 

Based on the proposed model and control flow testing techniques, the thesis proposes to 

improve the CFG graphs to test the energy properties of the software. By adding time 

factors and energy consumption to the CFG graph, two improved graphs from the CFG are 

introduced to overcome the weaknesses of the CFG graph in the energy problem. The thesis 

introduces algorithms to remove useless paths, retain useful paths on graphs that generate 

test data for the application's energy consumption. 

The thesis proposes a method to reduce energy consumption for mobile devices. 

Optimizing the processing of tasks in the mobile cloud computing model will help reduce 

energy consumption for mobile devices. By applying the proposed power consumption 

estimation approach for each task in mobile and cloud execution, combined with real-time 

constraint analysis to excute tasks, the thesis proposes an objective function and algorithms 

for decision making to reduce the load on tasks on mobile devices by executing tasks in 

the cloud to optimize energy consumption and time. 

12. Practical applicability: The results of the thesis have the potential to be applied in 

software development stages, such as aiding in error detection in programming, optimizing 

the execution of test cases, and reducing energy consumption for mobile devices based on 

source code improvements. 

13. Further research directions: Subsequent research of the thesis could focus on enhancing 

solutions to improve the effectiveness of the proposed method. 
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