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A File system basics

A Directory structure

A File system mounting
A File sharing

A Protection
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Basic @ncepts

A Requirements for long -term information
storage
A Store a very large amount of information
A Survive the termination of the process using it
A Access the information concurrently by multiple

processes

A File system
A Implement an abstraction for secondary storage (files)
A Organizes files logically (directories)

A Permit sharing of data between processes, people,
and machines.

A Protect data from unwanted access (security)
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Storage:A Logicat View

A Abstraction given by block device drivers:

0 1 N-1

A Operations
A Identify(): returns N
A Read(start sector #, # of sectors)
A Write(start sector #, # of sectors)

Source: Sang Lyul Min (Seoul National Univ.)
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Storage-levi el Te.ci

A RAM Drive

A NBD (Network Block Device)

A DRBD (Distributed Replicated Block Device)
A Distributed storage

A LVM (Logical Volume Manager)

A Disk mirroring

A RAID (Redundant Array of Inexpensive Disks)
A Storage Area Network

A Solid State Drives
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A File

A A named collection of related information that is
recorded on secondary storage.
f persistent through power failures and system reboots

A OS provides a uniform logical view of information
storage via files.

A File structures

A Flat: byte sequence

A Structured:
f Lines
f Fixed length records
f Variable length records
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A For each file, we have

A File contents (data)
f File systems normally do not care what they are
A File attributes (metadata)
File size
Owner, access control lists

Last access time (atime), last file modification time ( mtime),
last metadata modification time ( ctime) , O

A File name (hierarchical)
f Pathname A Metadata A Contents

7

f eg.,open(r / mssewdR, O RDONLY) ;
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A File system A mapping problem
A <filename, data, metadata> A <a set of blocks>
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m Basicsi(3)

A Performance + Reliability + Scalability

A Design issues
A What information should be kept in metadata?

A How to locate metadata?
f Mapping from pathname to metadata

A How to locate data blocks?

A How to manage metadata and data blocks?
f Allocation, reclamation, free space management, etc.

A How to recover the file system after a crash?
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LItes

T ee————
A Attributes or metadata
Attribute Meaning

Protection Who can access the file and in what way
Password Password needed to access the file

| Creator ID of the person who created the file
Cwner Current owner
Read-only flag 0 for read/write; 1 for read only

 Hidden flag 0 for normal; 1 for do not display in listings
System flag 0 for normal files; 1 for system file
Archive flag 0 for has been backed up; 1 for needs to be backed up
ASClI/binary flag 0 for ASCII file; 1 for binary file

 Flandom access flag | 0 for sequential access only; 1 for random access
Temporary flag 0 for normal; 1 for delete file on process exit
Lock flags 0 for unlocked; nonzero for locked

| Becord length Number of bytes in a record

 Key position Offset of the key within each record
Key length Number of bytes in the key field
Creation time Date and time the file was created

 Time of last access Date and time the file was last accessed

 Time of last change | Date and time the file has last changed
Current size Number of bytes in the file
Maximum size Number of bytes the file may grow to
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File @perations

A Unix operations

Int close (int fd);

Int stat (const char *pathname, struct stat*

Int chown(const char *pathname, uid_t owner,

Int flock (int fd, int operation);

int fcentl (int fd, int cmdlong arg);

ssize t write (int fd, const void * buf, size t

Int creat (const char *pathname, mode_t mode);

ssize t read(int fd,void* buf, size t count);

off t Iseek (int fd, off t offset, int whence);

buf );

Int chmodconst char *pathname, mode_t mode);

gid t

INt open(const char *pathname, int flags, mode_t mode);

count);

grp);
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Directonies

A Directories
A For users, provide a structured way to organize files

A For the file system, provide a convenient naming
Interface that allows the implementation to separate
logical file organization from physical file placement
on the disk

A A hierarchical directory system

A Most file systems support multi -level directories

A Most file systems support the notion of a current
directory (or working directory)
I Relative names specified with respect to current directory
f Absolute names start from the root of directory tree
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A Typically just a file that happens to contain special
metadata

f Only need to manage one kind of secondary storage unit.
A Directory = list of (file name, file attributes)

A Attributes include such things as:
f size, protection, creation time, access time,
f location on disk, etc.

A Usually unordered (effectively random)
f Entries usually sorted by program that reads directory.
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