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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 ideathat 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. Finaly, 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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Fig.2 Architecture of operating systems basing virtual address space on files (OS-BVASOF)
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Tablel Compare of executing time for OS-BVASOF and Linux to migration control between process(rs)
1 OS-BVASOF Linux (ns)
Executing time length for control flow migration among process in OS-BVASOF
User mode® User mode User mode® Kernel mode Kernel mode® User mode Kernel mode® Kernel mode
3.2 2.9 3.3 3.4
Executing time length for control flow migration among processin Linux
Through message buffer Through pipe
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Table2 Time length for processing a page fault when reading or writing files
(Execute both reading and writing) (ns)
2 zero ( ) (ns)
Number of page Time length for reading and writing file data Time length for reading and writing file data
framesthat hes built by device driversin memory manager by file system process
address mapping ry g Y p
1 15.7 37.6
2 13.3 29.6
4 12.2 28.8
8 11.6 28.7
16 11.5 27.8
32 11.4 2l
64 11.4 -7
5.3
« ) « ) ( g8 ,
) ] 3.
3 ,  Linux OS-BVASOF ,
,OS-BVASOF Linux ,
Table3 Time length for sloving linear algebraic equations by Gaussian elimination (ny)
3 ()
Element number Linux operating system OS-BVASOF operating system
4 3.48 3.53
8 4.64 4.06
16 7.54 6.69
32 18.56 17.98
64 106.72 117.74
128 854.34 904.80
256 7028.44 7 151.40
512 57 605.60 56 831.30
1024 46 788.90 453 803.02
OS-BVASOF OS-BVASOF
; (8] 5 ", OS-BVASOF
6
/ , ) )
, , (OS-BVASOF) ( )
( ) ( ) ,OS-BVASOF 3
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