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摘要 

I 

摘  要 

随着计算机和微电子技术的发展，各种信息电子产品已经成为市场量最大更

新最快的商品。而嵌入式系统开发是信息电子新产品的研发核心，嵌入式系统软

硬件集成开发环境的使用可以大大提高信息电子产品开发的效率，作为其开发环

境中核心工具之一即交叉编译器及其可靠性直接关系到开发信息电子产品的质

量与成败。本文的主要工作是针对实际项目的需求，为自主设计的 8位微控制器

的嵌入式系统应用来开发一款可实现软硬件协同设计的集成开发环境。 

论文首先介绍嵌入式系统软硬件集成开发环境相关产品及技术现状，分析嵌

入式系统开发的关键技术及其研究进展，说明基于 Eclipse平台来设计软硬件集

成开发环境所具有的可扩展性、灵活性等优点；接着，论文分别就 8位微处理器

嵌入式系统应用的编译器移植与优化设计、编译器测试及可靠性分析等内容进行

具体论述；最后，把编译器集成到基于 Eclipse平台为基础具有软硬件协同设计

功能的开发环境，实现编译器与自主开发的可视化编辑器的整合，并进行软硬件

协同设计的验证测试。本论文工作的主要成果体现在以下几个方面： 

（1）在编译器移植与优化设计方面，以 SDCC 编译器为基础，根据自主开发

的 8位微处理器特点及其指令集，开发出兼容的 SDCC编译器，并根据嵌入式系

统 SOC应用所集成不同编解码模块与接口，提出了编译器优化方案。 

（2）在编译器测试与可靠性分析方面，利用在线仿真器获取目标代码的执

行结果与参考编译器进行比较验证，提高了测试的可靠性与灵活性；并引入代码

覆盖测试工具实现对测试进展程度的客观评估，同时也使得测试更有针对性。 

（3）在可视化集成环境开发方面，基于开源的 Eclipse平台集成了可兼容

自主开发 8位处理器的 SDCC编译器，设计以 UML为基础的可视化编辑器，实现

具有软硬件协同设计与验证功能的嵌入式系统集成开发环境。  

 

关键词：软硬件协同设计，Eclipse，SDCC，编译器优化与测试，可视化编

辑器; 
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Abstract 

III 

ABSTRACT 

Along with the development of computer and micro electronic technology, the 

information electronic products have become the biggest demanded and fastest 

updating products. The embedded system developing technology is the key of 

information electronic producting, with the using of software and hardware integrated 

developing environment can improve the effection of product development, and the 

cross-compiling and reabilty as the core tools are related to the quality of product 

directly. In the Thesis, an integrated developing environment with software and 

hardware co-design was developed for a self-design 8-bit microcontroller embedded 

systems. 

The products and current statuses of embedded systems shoftware hardware 

integrated developing environment are introduced firstly. Then the key technologies 

and research progress of embedded system development are analyzed, which 

indicated the eclipse based software and hardware co-design integrated developing 

environment has advateges of strong extensibility and high flexibility. Further, 

compiler transplantation, optimazing design, compiler testing and reliability analysis 

are achieved and introduced in detail for 8-bit embedded system application. At last, 

the developed compiler is integrated to eclipse, which has software and hardware 

co-design and compiler visual editor integrated tool, and software-hardware co-testing 

functions.  

The main achievements of the thesis are showed as below: 

1. In the side of compiler transplantation and optimazing design, a SDCC 

compiler was developed according to the features and api of the self-developed 8-bit 

microcontroller, and a optimazing design solution was proposed for the different 

coding/decoding modules and interfaces integrated in the soc application of the 

embedded system. 

2. In the side of compiler testing and reliability analysis, a execution results of 
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Abstract 

IV 

target codes from online emulator was compared to the results got by the refer 

compiler, which improved the reliability and flexibility of testing. Then code coverage 

testing tools are introduced to get more targeted and objective evaluation. 

3. In the side of visual integrate development environment, a UML baed visual 

editor is design with the SDCC integrated eclipse platform, which achieved software 

and hardware co-design and validation function. 

 

Key words: Software and HardwareCo-design, Eclipse, SDCC, Compiler 

Optimization and Testing, Visual Editor 
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