1Fall 2001, Lecture 32UNIX File System(Review)nHigh-level view:nLow-level view:Diagram from Advanced Programming in the UNIX Environment, W. Richard Stevens,Addison Wesley, 1992.

disk drive partition directory blocks and file data blocks bootblocks super-block ilistinode inode

2Fall 2001, Lecture 32Working with Directories in UNIX(Think about how this compares to Windowsor to the Macintosh OS)nUNIX keeps track of the inode number ofcurrent working directory for eachprocess; directory searches begin therenHowever, a file can also be specified asthe full pathname from the ÒrootÓlIf filename begins with Ò / Ó, start at root ofthe file system tree (inode 2)nOther characters have special meaning:lIf filename begins with Ò ~ Ó, start at theuserÕs home directorylIf filename begins with Ò . Ó, start at thecurrent working directorylIf filename begins with Ò .. Ó, start at theparent directory

3Fall 2001, Lecture 32Working with Directories (Lookup)nA directory is a table of entries:l2 bytes Ñ inumberl14 bytes Ñ file name (improved in BSD4.2 and later)nSearch to find the file begins with eitherroot, or the current working directorylInode 2 points to the root directory (Ò / Ó)lExample above shows lookup of/usr/ast/mbox

4Fall 2001, Lecture 32Working with Directories (Links)in UNIXnUNIX supports ÒlinksÓ Ñ two directoriescontaining the same filelThink of ÒshortcutsÓ in Windows, orÒaliasesÓ in the Macintosh OSnHard links (Ò ln target_file directory Ó)lSpecified directory refers to the target filenBoth directories point to same inodenSoft / symbolic links(Ò ln Ðs target_file directory Ó)lAdds a pointer to the target file (or targetdirectory) from the specified directorynSpecial bit is set in inode, and the file justcontains the name of the file itÕs linked tonView symbolic links with Òls ÐFÓ and Òls ÐlÓlCan link across disk driveslSimilar to linking in Windows / Mac OS

5Fall 2001, Lecture 32Organization of Files(Contiguous Allocation)Diagram from Operating Systems, William Stallings, Prentice Hall, 1995.nOS keeps an ordered list of free blockslAllocates contiguous groups of blockswhen it creates a filelFile descriptor must store start block andlength of filenUsed in IBM 370, some write-only disks

7Fall 2001, Lecture 32Organization of Files (Compaction forContiguous and Linked Allocation)Diagrams from Operating Systems, William Stallings, Prentice Hall, 1995.

8Fall 2001, Lecture 32Organization of Files(Indexed Allocation)Diagram from Operating Systems, William Stallings, Prentice Hall, 1995.nOS keeps a list of free blockslOS allocates an array (called the indexblock) to hold pointers to all the blocksused by the filelAllocates blocks only on demandlFile descriptor points to this arraynUsed in DEC VMS, Nachos