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Abstract 
It's impossible for traditional operating systems to separate the abstracts for data storage (process virtual address space), for data 
computation (thread), and for resource management (process itself). This paper first analyzes the problems due to not able to separat 
these three abstracts. On the base of the analysis, the idea that the three abstracts should be separated is proposed, and then, the 
operating systems based on virtual address spaces on files (OS-BVASF) is developed. Then, OS-BVASF's architecture model thread 
migration and instruction accessing file that implement separation of the three abstracts is investigated. Finally, its implementation, test, 
and performance evaluation are discussed. The work in this paper shows it is feasible to separate data storage, data computation, and 
resource management in operating systems. 
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摘要 
在传统操作系统中,数据存储的抽象(进程虚拟地址空间)、数据计算的抽象(线程)和资源管理的抽象(进程)是不可分离的.首先分析了在操作系

统中由于3类抽象不可分离而存在的问题,根据分析提出了数据存储抽象、数据计算抽象和资源管理抽象互相分离的思想,进而根据这一思想提

出了虚拟地址空间基于文件操作系统,分析该操作系统的体系结构模型,研究了实现3类抽象分离的线程迁移技术和指令对文件寻址技术,最后讨

论了系统的实现、测试和性能评价.此项研究说明了在操作系统中实现数据存储、数据计算和资源管理的分离是可行的.  

基金项目：Supported by the National Natural Science Foundation of China under Grant No.60173033 (国家自然科学基金); the Youth 
Technology Research Foundation of Shanxi Province under Grant No.20021016 (山西省青年科技研究基金); the Defense Science and 
Technology Key Laboratory Foundation under Grant No.51484030301JW0301 (总装备部国防科技重点实验室基金); the Research & 
Development Item on the University Science & Technology of Shanxi Province of China under Grant No.MZ20030902 (山西高校科技研究开发

项目); the Important Science and Technology Key Item of Shanghai Science and Technology Bureau under Grant No.02DZ15013 (上海市科

委重大科技攻关项目) 
References:   
[1] Wang SY, Guo FS, Zang TY. The impact of the structure of microkernel operating systems on their performance. Journal of Computer 
Research and Development, 1999,36(1):57~61 (in Chinese with English abstract). 
[2] Mitchell JG, Gibbons JJ. An overview of the spring system: Digest of Papers. In: Spring COMPCON'94 (Cat. No.94CH3414-0). Los 
Alamitos: IEEE Computer Society Press, 1994. 122~131. 

P.O.Box 8718, Beijing 100080, China Journal of Software,  June  2004,15(6):850-857

E-mail: jos@iscas.ac.cn ISSN 1000-9825,  CODEN RUXUEW,  CN 11-2560/TP

http://www.jos.org.cn  Copyright © 2004 by The Editorial Department of Journal of Software



[3] Dearle A, di Bona R, Farrow J, Henskens F, Lindstr?m A, Rosenberg J, Vaughan F. Grasshopper: An orthogonally persistent operating 
system. Computing Systems, 1994,7(3):289~312. 
[4] Engler DR, Kaashoek MF, O'Toole Jr, J. The exokernel operating system architecture for application-level resource management. In: 
Proc. of the 15th ACM Symp. on Operating Systems Principles. 1995. 251~266. 
[5] Kaashoek MF, Engler DR, Ganger GR, Briceo HM, Hunt R, Mazières D, Pinckney T, Grimm R, Jannotti J, Mackenzie K. Application 
performance and flexibility on exokernel systems. In: Proc. of the 16th ACM Symp. on Operating Systems Principles (SOSP'97). 1997. 
52~65. 
[6] Liao HB, Qu GZ, Wang YP, Trans. Unix Internals—The New Frontiers. Beijing: Tsinghua University Press, 1999. 382~384 (in Chinese). 
[7] Tanenbaum AS. Distributed Operating System. Upper Saddle River: Prentice-Hall, Inc., 1995. 384~388. 
[8] Liu FY. The study of operating systems basing virtual address spaces on files [Ph.D. Thesis]. Shanghai: Shanghai Jiaotong University, 
2002. 85~103 (in Chinese with English abstract). 
附中文参考文献: 
[1] 王世铀,郭福顺,臧天仪.微核心操作系统的结构对性能的影响.计算机研究与发展,1999,36(1):57~61. 
[6] 聊鸿斌,曲广之,王元鹏译.UNIX高级教程:系统技术内幕.北京:清华大学出版社,1999.382~384. 
[8] 刘福岩.虚地址空间基于文件操作系统体系结构探索研究[博士学位论文].上海:上海交通大学,2002.85~103. 


