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= Everything (including hardware) is a file

u AR (G =R =) f{ﬂf&* (EAEERLEE S
m Configuration data stored in text

m SR A e e

= Small, single-purpose program
m PR B ] ) T pYE 'T%F%?TF
® Avoid captive user interfaces
m SHELEER A RIRAYE [
= Ability to chain program together to perform
complex tasks

" O] % TPt g B [
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UNIX System V Release v.s. BSD UNIX
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--AT&T (1969)
|
V6 (1976)
[
V7 (1979)
[
Novell owns AT&T's Unix (by 1994)
I
| | [ [
AIX IRIX SCO HP-UX Solaris2.X
(IBM) (SGI) (HP)  (Sun)

l
l
l
l
l
l
l
l
l
l
l
l

|--Berkley (1977)
[
1BSD (1977)
[
4.4BSD (1993)
[
Net/2
[
4 4BSD-Lite (by 1995)
|
| | [ [ | [
SunOS Ultrix NetBSD OSF/1 NeXTSTEP Mac OS X
(Sun) (DEC) (Various) (DEC) (NeXT) (Apple)
(FreeBSD)

--Hybrids----\
[
Linux (Various)
|
[ [ [
| RedHat Debian Mandrake Slackware S.u.S.E.
| (Walnut Creek)
|

| l l | l
MkLinux LinuxPPC TurboLinux OpenLinux CorelLinux
(Apple) (Caldera) (Corel)




UNIX System V Release4 (SVR4)

= AT&T 171989F HEH HAUUNIX (EF e v
’?‘YSVR3 4BSD SunOS ~ XENIXHY— P’if[f?[i TR
‘J[l 1= ﬂ““ﬁ@?ﬁ - o Y[rEr Eﬁifﬁﬁ ) Kom shell, I | & 3
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m Sun Solaris ~ IBM AIX ~ SCO Unixwatre
m 5 1 UFS (Unix File System )
= Sun (SVR4) ~ BSDYF " [F =355 £ » (I (o) 7
= ,ﬁ'fﬂJ
m Linux ~ E% 2 SVR4 [N, fﬁ] E?j [ [ BSDH
R nf”
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m UES (Solaris » FreeBSD ~ Linux)
m Ext2 (Linux)

® Journal File System
® NTES (Windows N'T ~ 2000 ~ XP)
m Ext3 (Linux)
® Reiserfs (Linux)
= XFS (SGI IRIX ~ Linux)
= JI'S (IBM AIX ~ Linux)

m UES with Logging after Solaris7
m Vxfs (Veritas)




UFS ( Unix File System )

m UFS
= SuperBlock : 35'%{7’} B4 JET fol e ] e > Ylli-node tables™
= i-Node : Z=AA JRecordﬂi”E&p JTable » Z& [ i 1
m i-nodefNAEI K (file, directory, device=)
jﬁ[ﬁg{ 2 B AU EI(E TR
ze4L 4, 1@’ EJE i
FRE[EL ~ F’?ﬁa :;?E Juser 1d / group id
+Hio R

I A HEliYdata blockHYblock#RARHY [l s Hl pusHEA
Jo5 éﬁgﬁ {blockE B

m Data Block Table : }[ﬁ]’ il R HYBlocksas 15 SRR P~ e
m UFS2
.

PRACLIPR
m IS (Berkeley Fast File System)
o FreeBSD%“iTUFSﬂIUFSZEI'Sff P[5 7%
=i El |77 Eﬁ&ﬁ» }J » fti7] Table size==fI1H:
+Hi E S R I A b C s rk%rj fr IFIJF@ s (B¢ [ T i-node==data, VFI [ HyE
SuperBlock it 75 Bt [* | 2y » HERD 1k (/E—"Flﬂ S
I+ Soft Update E&ﬁfﬂ ' [EEY Journal fVEF i RARE ¢




File System "Jpﬁﬁg-ﬁﬁj

Buffer / Cache
m P THIFORAM (=5 (s R SRS T 1~ OV
Write-through ( sync )
= e[ CATR e EPJEﬁFV“ 7 7 Cache
Ui 5 (Flcrash iz @’FL@EIIJ

= [NE [@l}ﬁ?{/&%ﬁ? =
s UFSp [EGk 54
Write-Back (async)
= [EH7: Buffer » F| [ﬁj?[i%&}}@ L 7;1}?2?%} » Bufferpi’ #tCache
o A [orashi BT
= Async UFS -~ Linux Ext2
Update daemon
= 307}~ -*Auto Flush buffer
bdflush daemon
M Linuxﬁf [ Elupdate’?%‘é’? ) = ?Jgﬁ"ﬁfjﬁifaﬂushﬁﬁﬁbuffer



Journal & Soft Update

® Journal file system

2 S = 5
B EJ*ﬂ‘ﬁ” ot Metadata (i-node,Bf|E==5") HM| E[Y?Bﬁ By | ISR,
A TR Rk
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@ng:[ IFIJ
m Soft Update
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Journal File System (1)

m Ext3
" BEALE B HF IR SR ﬁ*aww%%ﬁL
w ANV E S Y wﬁ'ﬂ”r““‘ NF=HE Y [ BB
L I .
FIJ H
m XES
= BUELSGL T fi P |7 IRIX [ s H%ﬁ’iia Lok > SGIELF - ﬂLLmuX
O B 0 427 GPL 2 ] Wrﬁli/’[ﬁ? A T inux T 3
-Pmmwkﬁ@wﬁﬁﬁﬂmiw;ﬁ
m JES
n RUEBIBM >~ Hl o AIX B 2 THOfgise A% > IBMELZ 1 SfLinuxfy
Ef/i[ﬁ" ) Tf’FIJGPL_‘U:LF JFV%UQF,I@% ) Jrljj%{/@—r—LlnuX#\ /F,[
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Journal File System (2)

m Reiserfs

= Namesys i+ SuSE_ 5 i -7k

- WSUSEJFLj: AERlLinux— ¥ 0 Rl RIS Linux FHY
JES » AR E R LR By N -
_ﬁﬂl’[ﬁ{_\b F ;;ﬁ%&;ﬁ?ﬁ@??’%ﬂﬁ
[ mléTB Partition ~ EIFJJ E%IEE
< PE>4GB Eli-ﬁgﬁ A
F 15E(Journaling/logging) 7! Hl‘ﬂfi&oﬁ I
[Er ;SCF' J]E' fire 2 i ﬂJF ' (Tail Packmg)

N IEBFI = (Efﬁﬁ(balanced tree)i%‘?f' /E_g FEZE ﬁl”ﬁ }LFFI JE’T
I [ e Sl e ) J'Eﬁfjﬁ‘




Journal File System (3)

B NTES

= Auto remap bad sector and marked

IR AR

u A Eﬁﬁbﬁﬁlw?F o = }iﬁEU F° pME[[ H S T 75
ik *ET% 16TB Partition

T 1\@;{’5 default cluster size (default 4KB)

|5 (Journaling /logging) 7! H:ﬁ&? ﬁjﬂ

= Quotas support




HIE i @Linux (1)

-

m Partition capacity

m [nitial (after filesystem creation) and residual (after
removal of all files) partition capacity was computed as
the ratio of number of available blocks by number of
blocks on the partition

= XFS =99.95%

m ReiserFS = 99.83%
= JFES =99.82%

= Ext3 =92.77
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% @Linux (2)

m File system creation, mounting and unmounting

m Creation

m Speed - XFS (0.7s) ~ JES (1.3s) ~ Reiserfs (2.2s) ~ Ext3 (14.75s)
m CPU ° between 59% - ReiserFS and 74% - JES

= Mount

m Speed - Ext3 (0.2s) ~ JES (0.2s) ~ XFES (0.5s) ~ Reiserfs (2.3s)
m CPU : between 6 and 9%

= UnMount

m Speed : Ext3 (0.2s) ~ JES (0.2s) ~ XFS (0.2s) ~ Reiserfs (0.4s)
m CPU : Reiserts (14%) ~ JES (27%) ~ Ext3 (37%) ~ XFES (45%)
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m Operations on a large file (ISO 1mage, 700MB)

= The initial copy of the
m Speed : XFS (34.8s) ~

it @Linux (3)

large file
JES (35.1s) ~ Ext3 (38.2s) ~ ReiserFS (41.8s)

m CPU : between 46%(JES) and 51%
= The recopy on the same disk

m Speed : XFS (33.1s) ~

Ext3 (37.3s) ~ JES (39.4s) ~ ReiserFS (43.9s)

m CPU @ between 38%(JES) to 50%

# The ISO removal

m Speed ¢ XFS ~ JES (0.02s) ~ ReiserFS (1.5s) ~ Ext3 (2.5s)
m CPU : XFS ~ JES ~ Ext3 (10%) ~ ReiserFS (49%)

® The number of minor page faults
m ranging from 600 - XIS to 661 - Reiser'S
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it @Linux (4)

m Operations on a file tree (7500 files, 900 directories,

1.9GB)

= The 1nitial copy of the

m Speed - Ext3 (158.35)
(180.15)

tree
» XFS (166.1s) ~ ReiserFS (172.1s) ~ JES

m CPU : between 27 and 36%

= The recopy on the same disk
m Speed : Ext3 (120s) ~ XFS (135.2s) ~ ReiserFS (136.9s) ~ JES (1515s)

m CPU . between 29% -
m The Tree removal

JES and 45% - ReiserES

m Speed : ReiserFS (8.2s) ~ XFS (10.5s) ~ JES (12.5s) ~ Ext3 (225)
m CPU : JES ~ Ext3 (15%) ~ XFS (65%) ~ ReiserES (86%)

» The number of minor page faults
m XFS ~ JES ~ Ext3 (1400 to 1490) - Reiserfs (5843)
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it @Linux (5)

m Directory listing and file search into the previous file

tree

= The complete (recursive) directory listing of the tree
= Speed : ReiserFS (1.4s) ~ XFS (1.8s) ~ Ext3 (2.5s) ~ JFS (3.1s)
m CPU : Ext3 - JFS (35%) + XFS (70%) ~ Reiserfs (71%)

m The file search

m Speed - ReiserFS (0.8s) ~ XFS (2.8s) ~ Ext3 (4.6s) ~ JES (5s).
m CPU @ Ext3 ~ JES (6%) ~ XFS (10%) ~ Reiserfs (36%)

= The number of minor page faults
= XFS - JFS + Ext3 (704 to 712) ~ Reiserfs (1991)
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