INFORMATION ON DOCTORAL THESIS

1. Full name : Pham Van Huong
 2. Sex: Male


3. Date of birth: 21-11-1981
 4. Place of  birth: Ha Nam


5. Admission decision number: 3613/QĐ-SĐH
 Dated 22-10-2009 of President of the Vietnam National University, Hanoi.
6. Changes in academic process:  Change the thesis according Decision No. 484/QĐ-ĐT, Dated 19/7/2011 of Rector of the University of Engineering and Technology
7. Official thesis title: Some Methods of Optimization in the Embedded Software Development Phases
8. Major: Software Engineering
 9. Code: 62 48 01 03


10. Supervisors: Associate Professor, Dr. Nguyen Ngoc Binh


11. Summary of the new findings of the thesis: 
1. Construct a general optimization model and propose an approach to optimization in reverse engineering for embedded software. Based on the analysis and synthesis of relevant studies, this thesis has developed overall model for optimization problems of embedded software. This model consists of two approaches such as optimization in the forward engineering and optimization in reverse engineering, according to the phases of embedded software development, with the specific optimal objectives.

2. Propose and develop the methods of assembly instructions by the genetic algorithm to optimize performance and power consumption for different CPU architectures. We have developed evaluation functions for each chain of assembly instructions in a basic block under pipeline architecture and super-scalar architecture; building program analysis an assembly program into basic blocks; implement genetic algorithms to find the best execution order of an instruction chain with optimal objective such as performance, power consumption. Compared with the List scheduling method of Tiwari, V., our method based on genetic algorithms achieves better results.

3. Propose and develop a new method to optimize power consumption combining hardware and software of embedded systems based on reverse engineering and re-configure a CPU. We analyzed the power consumption of functional units in the CPU to proof this method. With test programs for the MIPS processor, the average power consumption saving is 17.74%.

4. Construct metrics, evaluation functions of performance and memory on class diagrams and propose  the performance optimization method and the multi-objective optimization method; our methods are done automatically in part based on DSL and T4. Propose and develop the optimization method based on memory usage of topological sort. The new optimization methods proposed in the design phase are proven by experiments.

5. Improve methods of performance and memory optimization based model transformation of Anne, K. proposal by using DSL and T4. Adding some types of transformations such as reduction of data types, converting static members into dynamic member, etc; Build DSL and T4 to generate automatically the specification of a model.

6. Improve the method of removing the common expressions to optimize performance based on replacing equivalent expressions. Compared with the program compiled with the origin GCC with the option of the common expression emilination, the program compiled with the GCC associated with our improvements has better performance.

12. Practical applicability, if any: 
The research results in this thesis can be applied to different classes of optimization problems as follows: low-level embedded software for processors such as AVR, ARM, MIPS, PowerPC, etc; mobile software; software on handheld devices such as Iphone, Ipad; and can be applied to PC software.
13. Further research directions, if any: 
In the design phase, we will study the SPE approach to optimize on dynamic model. On the other hand, we will also research and combined metrics of software quality and optimal objectives for multi-objective optimization. In the implementation phase, we will reseach instruction scheduling for multi CPU system. Moreover, we will also study the evolutionary algorithm to reduce the computational complexity of optimization algorithms. In addition, the execution phase, we will further study the classification methods of code in the JIT.
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