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摘要 

異質系統上擁有各式各樣的資源，這些資源可分為有計算能力的

資源與不具計算能力的資源。也因為具有這些豐富的資源它具有強大

的計算能力。如果能在配合上一個有效的工作排程方法將使的整個系

統更有效率。但是一般的工作排程上僅考慮到有計算能力的資源，無

法有效提升系統的效能。有鑑於此，同時考量兩種資源的工作排程方

法將是必要的。在此考量上我們提出了一個兩個步驟的演算法稱為動

態資源分配演算法。此方法的第一步驟，我們僅產生一些在第二個步

驟會用到的資料。在第二個步驟，我們將選擇一組可同時執行的工作

並透過我們所定義的加權值來決定要依何種順序來分配此組工作。透

過模擬效能評估顯示我們所提出的方法在效能以及效率上都具有較

好的成效。詳細的演算法以及效能評估會在此論文中一一介紹。 
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Abstract 
 

There are many kinds of resources in heterogeneous computing system. The 

resources can be classified into compute resource and non-compute resource. Because 

of the various and sufficient resources, heterogeneous computing system can support 

a powerful execution capability. If there is an efficient and effective mapping 

algorithm for an application on heterogeneous computing system, the execution 

capability of it will enormously promote. In general, the mapping algorithms are focus 

on the compute resource only. Therefore, a mapping algorithm that considers compute 

and non-compute resources simultaneous is necessary. We propose a two phase 

algorithm called dynamic resource co-allocation algorithm. The first phase only 

generates the data that will be used in the second phase. The second phase will 

selected a set of independent tasks and allocate according to the weight of each task in 

our method. The detailed description of our algorithm and performance evaluation 

will be given in the literature. 

 ii



Acknowledgements 
 

I would like to express my sincere thanks to my advisor, Prof. Cheng Chen, for 

his supervision and advice. Without his guidance and encouragement, I could not 

finish this thesis. I also thank Prof. Jyj-Jiun Shann and Dr. Guan-Joe Lai for their 

valuable suggestions. 

 There are many others whom I wish to thank. My thanks to Yi-Hsuan Lee for her 

kindly advice suggestion. Ming-Tien Chang, Ming-Chieh Chen, Shun-Min Hsu, 

Wen-Pin Liu, Chia-Chun Lee and Wei-Fen Yang are delightful fellows, I felt happy 

and relaxed because of your presence. 

 Finally, I am grateful to my dearest family. I also send my sincere thanks to my 

best friends, Shuo-Zhan Ho and Jing-Yuan Lin. They accompany me all the time. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 iii



Table of Contents 
摘要……………………………………………………………………………………i 

Abstract………………………………………………………………………………..ii 

Acknowledegments…………………………………………………………………...iii 

Table of Contents…..…………………………………………………………………iv 

List of Figures and Tables.………………………………………………………….....v 

Chapter 1. Introduction………………………………………………………………..1 

Chapter 2. Fundamental Background and Related Work…………………………...…3 

 2.1 Fundamental Background.........................……………...……………………3 

         2.1.1 System Model………………………………………………………..3 

         2.1.2 Application Model…………………………………………………...3 

         2.1.3 Basic Terminologies…………………………………………………5 

 2.2 Resource Co-allocation Problem……………………………………………..8 

    2.3 Related Work....................................................................................................9 

        2.3.1 Alhusaini’s method without early resource release...............................9 

        2.3.2 Alhusaini’s method with early resource release..................................10 

Chapter 3. Dynamic Resource Co-allocation Algorithm………..……………...........12 

 3.1 Motivation of our method………………………………..............................12 

 3.2 Dynamic Resource Co-allocation Algorithm……………………………….14 

     3.2.1 Compiler Time Phase...……………………………………………...15 

        3.2.2 Run Time Allocation Phase………………………………………….16 

    3.3 Discussion......................................................................................................21 

Chapter 4. Simulation and Performance Evaluation…………………………………23 

 4.1 Simulation Construction…………………………………………………….23 

 4.2 Performance Evaluations……………………………………………………26 

Chapter 5. Conclusion and Future Work……………………………………………..33 

 5.1 Conclusion…………………………………………………………………..33 

 5.2 Future 

Work…………………………………………………………………34 

Bibliographies………………………………………………………………………..35 

 iv



List of Figures and Tables 

Figure 2.1 An example of DAG…………….………………………………….…4 

Figure 2.2 Computation cost matrix………….…………………...........................4 

Figure 2.3 Compatibility graph example………………………………………….6 

Figure 3.1 Part of schedule plan………………..…………………......................13 

Figure 3.2 Weighted compatibility graph example………………………………15 

Figure 3.3 Pseudo code of compiler time phase…………………………………16 

Figure 3.4 Pseudo code of run time allocation phase……………………………17 

Figure 3.5 Part schedule result of the first two mapping events………………....20 

Figure 3.6 Time complexity of Alhusaini’s method and DRCA………………...22 

Figure 4.1 The flow chart of the simulator……………………………………....24 

Figure 4.2 The range of all parameters…………………………………………..27 

Figure 4.3 The simulation result of effect of CCR with changing TASK……….28 

Figure 4.4 The simulation result of effect of CCR with changing 

HETEROGENEITY………………………………………………….28 

Figure 4.5 The simulation result of effect of HETEROGENEITY with changing 
CCR…………………………………………………………………..29 

Figure 4.6 The simulation result of effect of HETEROGENEITY with changing 
TASK…………………………………………………………………2
9 

Figure 4.7 The simulation result of effect of TASK with changing CCR……….30 

Figure 4.8 The simulation result of effect of TASK with changing 
HETEROGENEITY………………………………………………….30 

Figure 4.9 The simulation result of effect of CCR without effect of migration 

condition……………………………………………………………...31 

Figure 4.10 The simulation result of effect of CCR without effect of migration 

condition……………………………………………………………...31 

Figure 4.11 The simulation result of effect of HETEROGENEITY without effect 

of migration 

condition…………………………………………………..32 

Figure 4.12 The simulation result of effect of HETEROGENEITY without effect 

 v



of migration 
condition…………………………………………………..32 

Figure 4.13 The simulation result of effect of TASK without effect of migration 
condition……………………………………………………………...32 

Figure 4.14 The simulation result of effect of TASK without effect of migration 
condition…………………………………………………………….....32 

 

 

 

 vi


