File system
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» Uniform naming
» Directories (containing files)

» File extension (e.g. .c, .h, .cpp) logically enforcing
file using
Windows Is aware of extension creating associations
between applications and extensions

» File structure

Blocks:
1 byte (sequence of bytes, not blocks for real)
Records (blocks for real)
Sometimes, tree-like organization of records
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About files
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» Map a file into a part of the process address space
that opens it

Convenient:
/0 becomes memory access
Paging becomes the read/write mechanism

Troubles:
How big is the file?
o How to deal with a file w/ holes (should the OS map all addresses?)

Need a mechanism to ask for frequent “real” write to disk,
otherwise the file is not written until a page is evicted

o Imagine that your word processor crashes and the page hasn’t been
saved in the last couple of hours!



Directories
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Path names
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Implementation
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Stored on disk, how the file system is organized

Partitions
Disks are divided into partitions w/ independent file system in each

MBR —Sector O, where the computer boots from
The end of the MBR contains the partition table

One of the partition is marked as active

When the computer is booted, the BIOS loads and execute
the MBR. The program (MBR) locates the active partition,
reads the first block (called boot block) and executes it. The
program in the boot block is the OS loader, knows where
the kernel image is and how to run it appropriately.
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Implementing files
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Contiguous allocation
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Imagine the consequences...

» You start preparing the file for your thesis and the
word processor asks for the final size in bytes!

You choose 100Mbytes, maybe there’s no such hole in the
disk. No thesis

You ask for 1IMbyte. You write up to page 10 and “save
as...” fails (the hole was too small)

» Contiguous allocation iIs used though
CD-ROMs, because we know the size of files in advance




Linked list allocation
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Linked list w/ table In mem
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4 9
5 -1
6 X
7 4 «— File starts here
8 X
9 5

10 X

In main memory




20GB disk, 1Kbyte block size

20M entries

3bytes each, 4 for efficiency (32bit processor)
80Mbytes of RAM

If paged, still 80Mbytes of virtual memory + the bus
traffic due to paging



|-node solution
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» The directory entry contains the information about
the files

E.g. where I-nodes are stored
» Where are attributes stored (creation times,
permission, etc.)
In the directory itself (MSDOS)
In the I-node (Unix)

» Issues with:
Storing long file names

Searching large directories (over 1000 of files)
Linear search
Hash table based search



» To show the same file as appearing in multiple
directories

Note! The same file, not a copy

« If the directory structure contains only the pointer
to the I-node (together with the file name)
Sharing means setting the pointer to the correct I-node
 Second solution. Having a special file of type LINK
(symbolic linking)

In practice a redirection of the access to the shared file



Issues with shared files
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Disk space management
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Choosing block size

100% disk utilization
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Keeping track of free blocks

» As for memory

Linked list of free blocks

16Gb disk — 16K pointers for a 1Kb block and 32bit block
numbers

o 16G = 2734, 1K block size means 224 blocks. Each block contains 255
~2/\8 pointers (32bit each). 216 blocks are required

Bitmap
Same disk, 224 bits which requires:
0 224 - 4 —10) = 2710

The bitmap is much smaller than the linked list
Usually the bitmap can be in main memory (at least a page)

Also for the linked list, for speeding up access part of it should be
IN main memory
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File system consistency
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Performance
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Performance
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