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In 1983, Ritchie and Thompson received 
the Turing Award "for their development of 
generic operating systems theory and 
specifically for the implementation of the 
UNIX operating system"

https://en.wikipedia.org/wiki/Turing_Award


Background 

• …

• Developed in C!



Goal

• Simplicity!

•



Outline

• Unix file systems
• Files & directories

• The implementation of files
• How to locate a data block of a file?

• Open, read, write, close, delete, link

• Protection mechanisms
• setuid

• What helped its performance?

• Processes 

• Shell



Files   /xxx/yyy/zzz

• Everything is a file 
• Regular files

• Directories 

• Devices



Things related to a Unix file

• Path and name

• Owner, group, security setting

• Data  
• Data blocks (512B)

• Meta data





How to locate a data block in a file?

• How does the Unix file system locate the 2nd block of a file /a/b/c?



File system system calls

• Open        fd =   open(“/a/b/c”, RD|WT)

• Read         read (fd, buffer, 10);     read (“/a/b/c”, buffer, 10);

• Write        write(fd, buffer, 10);    write (“/a/b/c”, buffer, 10);

• Close 

• link 

• unlink

• mount





File protection and setuid

main (){

open(argv[1], WR);

}



Performance optimization

• Many levels of buffering



Processes and shell


