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Review

* File system interfaces
— file
— directory
— file system
» Again, in this course, we are more

interested in designing and implementing ---
file systems!
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File system organization

» Sector: e.g., 512 bytes

» Block
— data blocks
— control blocks
* boot, partition, (root) directory, file control blocks
» Access blocks
— logical block address
— physical block address: disk geometry
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File system structures

application programs -
directory structure
. . open (file name)
|Oglcal file SyStem directory structure f{:l
J;L ile-control block
user space kernel memory secondary storage
file-organization module (@)

@ index

basic file system CICT ]
P aE n
data blocks
1/0 control read (index) —— \-_D
per-process system-wide file-control block
J;L open-file table open-file table
user space kernel memory secondary storage
devices (b)
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Virtual file systems

* OO design

— same API to
different file

file-system interface

VFS interface

systems

—e.g., open(),
read(), i

local file system

type 2

local file system remote file system

type 1

write(), etc

=

network
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Implementing directory
 Directory table
. . Bytes 2 14
— linear list or hash table
. File name
* Directory entry .
—e.g., Unix (i-node, name T
I-node
—c.g., DOS number
Bytes 8 3 1 10 2 2 2 4
File name Size
7/13/06 Extension Attributes R;rved Tir"r[e D\ate >rst

block
number




Traversing directory hierarchy

* Unix: /usr/ast/mbox

Block 132 |-node 26 Block 406
I-node 6 is /usr is for is /usr/ast
Root directory is for /usr directory Jusr/ast directory
11. 6 |- 26
Mode Mode
11 .. size 1] e size 6
- times " times
4 | bin 19 | dick 64 | grants
7 | dev 132 30 | erik 406 92 | books
14 | lib 51 | jim 60 | mbox
9 | etc 26 | ast 81 | minix
6 | usr 45 | bal 17 | src
8 | tmp
I-node 6 I-node 26
Looking up says that /ust/ast says that /ust/ast/mbox
usr yields lusrisin is i-node Jusr/ast is in is i-node
i-node 6 block 132 26 block 406 60
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Allocating blocks

 Contiguous allocation
— address of the first block, length

directory
— random access E—
. count file start length
— difficult to expand o] 103 200 o] count 0 2
tr 14 3
- mail 19 6
fragments = _
81 o[ J10[1110] 'f‘s‘ 22 :

» Modified contiguous allocatiOns—miso

— e.g., extent-based allocation | teH7LlieCier]

20 J21[J22[]23[]
2425 J26[127[]

list
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Linked allocation

* Linked list

— address of the first block Q directory
file  start end
25

— each block has a next pointer | o 1 20 sy L2

* next == -1, end of block list 40 51 61 701

— easy to expand 8] prl1021110]
— no direct random access t2yisthief sy
. . . 1617 J18[J19[]
[ ]
Modified linked list e
— e.g., cluster-based allocation | josgiber 7]
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File allocation table

directory entry

test [ eee [ 217
° FDT name start block o
— first block address
. FAT 217 618
— linked list of -
addresses

— can be cached

618 339

» random access

no. of disk blocks —1

FAT
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Indexed allocation

* Index block

directory

— a list of pointers | file  index block
— random access 2 ”:L\ZD . = 1]0)
— easy to expand s R =
— limited by the size of 12;2514
index block -
20[]21[122[ 423
24[ o526 127[]
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Indirect index

mode
E U .. d owners (2)
i g. Nnix 1-N0dC | jmest 3)
- 12, direct index Silzrze;jcn':i“”‘
— 1 single indirect ]
— 1 double indirect | .
direct blocks .
— 1 triple indirect .
- 4KB blOCk single indirect ——»E data ?ﬁ
double indirect =—>{data | |—: L=—>{ data |
triple indirect |—° > 5 { data |
L2—»{ data |

7/13/06 CSc 360 12




This lecture

* File systems implementation
— file system structures
— directory implementation
— block allocation
* Explore further
— how to support long file name?
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Next lecture

* More on file system implementation
—read OSC7Chl1
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