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10.1 o< 744

B MNHE HEEK]
= X}7| C|A3, X}7| HO|=, ¢ C|A T, ZjA| 22 ...

m Hfo'(flle)
» 2EMANVFEE NYEKS 2E|H §EE T4t =2[H HE B
« AE MHAEKX O Cfst Q2= =2| ™ 2 (unique logical view)S
Nk
» BXNMEEAO MEE HHE FEO He - 0|50 R0 &
» M7 E2[H MY = YHSHH 2 H2
RS
. 9l -HI0|E EE YEo| A%
. G 3E X -F, DHY0|, I Lol YAso| AL
» =2&SF X — formatted & A, relocatable load file
" SUHFHOINE IY IE bytedl A O2 TS - ChEHe| Ut
» IOFQY 29| 90| = ’é:”“&* S8 L= 1T AFEXLO]| Q|5 He|E

. O[T A% I : 2R
. CfREo Ot BRE S8 Za2 O



mhel & U A

o

B IofQ =/(attributes)

O|F, & EXH(identidier), 7, X[, 27|, B2, FRA|ZH AHEAL S

NEETTETEES

m I}

SEMEEA O HEE0f ZE THU0| Tt HEE X/
CHEE| 2 - 12 0|2, CH2 T} 42 &7 9Jeh A EAIRE 7

ol of A}

= L— L—

7|2 ALk - H-d(create), 27| (write), $17|(read), /X XH 2

(reposition, seek), AFX|(delete), =2 Et(truncate — 20| 09! L} = OHE)

7|E} @14t - Z7H(append), BAL 0|2 #1F, £4 HS/HT 5 .

open @4k - O 22| 0| A= open file tableOf| Tt & 0f| Lot SEE &

ot QIEA S Hizt

« IYO[F(Qls) > CIHEE| A > mof it CIHE2| &=

open file table2 SAl > @HSH A2 R E(Ql) 0t Lo M2
C H|W > &{ 8| open file tabled| Clj st indexE Bzt

close A4t —open file tabledf /= =2 XA

I

=
o



open file H|O0|= S open Lt &=

B 2T openfile H|O| = - Ct=2| ZE M ATt S A| open X| &
n T2 M A TH2| B O] & (per-process table)
» TZNA S FHE - AKX file position pointer, access right S
= system-wide tableOf C{St i QI E
» M| A|AHE] H| O] & (system-wide table)
» ITZNA S ME - file open count, disk location, file size &
= file open count”?} 00| k| H It H|O| S| Al A 7H=!
B QF Ot F=(lock)
» O ZENATL SFO= IO TS ArE
= shared lock —reader lockd} S Al (2| ZEMNAZESA| 2 E7HS)
= exclusive lock — writer lockZ} S AL (SHHOY| oF T2 M AT =2 E71S)
XA ErZ(mandatory lock)1t # 0 A 2= (advisory lock)
= A 3 2FH A7t locked filedf| Lot 22 2=
windowsOj| Al AlE, deadlockO| EtMGIX| U EE Z7|310]| 89|
= HIM HE RANAMH= HadEiE €430, a2 IEA =Y
unixo| A AtE



o

ud 73

" oY Ry e
« DOS, Windows - 2t&F XAt

= MacOS—MAMst 2oz 3 &M
= UNIX —magic number(Lj& AE & L| ),
YIS OS7F Z2SHA| 2. YA AIE2 38 ZE20%- X
file type usual extension function ELF executable: ELF
executable exe, com, bin read to run machine- UNIX SCI’ipt : #1
or none language program PDE: %PDE
object obj, 0 compiled, machine language, POS'[.SCI‘ipt(PS)' 0
not linked : )
; — JPG: ff d8 ff e0 (hex)
source code ¢, cc, java, pas, source code in various
asm, a languages maaic number
batch bat, sh commands to the command g
interpreter
=TSN



10.2 ™2 drtH(Access Methods)

B =X} ®Z(sequential access) — tape I &
» AMOZ E2
» AHAE read next, write next, position to n
m XM M2 (direct access) — disk & E

=
» QU9 =AME ™2 5| Z(random access)
s GAF read n, write n
» SE HS n2 OIUQ| A|ZI2 002 H I A ASH M EEHS Q!

-> A™H™E 2 gHH S AT A Z(relative access)O| 2t = gt
m OlEA ==Xt &2 (indexed sequential access) - ISAM
= (key, data)@A O HRESS =MUZ EE

« IO CHTHindex LY Hd > M 22|0f XS = UZ
» 1X}E index A 2K 2 pointerE AFE510 Y-S A H2
» index”Zt H22[0 NS = gl B2 OU0| HXH

> 2K} index It (index It 2| index) A A
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A SR YD - MQIT

logical record
last name  number

Adams
Arthur
Asher

Smith A

index file

I

Ll g Bl g

smith, john

social-security

age

relative file




10.3 CIHE |2t C| A3 =

B OAAER O B2 50 DS C|230| My

— O —
» NEE oIEE 22|57 | @i M A A 2l 1t g (organization)0| &
RS PSESNEed BT S PNESIS

« C|ATE 2 E22 = 22 > niE|M(partition)
« ZF OIE|MOf file systemS A
« file systemE directory X E A25}0] directorys S MM
= directory= C|HEZ|0f Q= DO ChHet EEE A
m C|alEZ|

» Ot 0|E2 T K2 stste WEE 2he HE HOIE
- 2 CiEE e Ty S8 MY

File Type and /Location \Protection — Open Misc

director/vO

name size m info count Lock Flags info fi //O
N__ N_ /] f2 |

9

3 [—
f4 |-




C|A3 X

B CAT AR
s diske o2 79 partitionOE SIS
» disk / partition2 CI= 5 YE|E AtE
» raw (unformatted) — Wlthout a file system (0f|) swap &7t =
« formatted with a file system
B =5(volume)
» file systemZ L 2tSt 71 K| (entity)
. FH| RK|, HX|O| HETT Fe RADE MZE Ch BAY 4 U
» Ztvolume2 =2|™ 714 ClA A (virtual disk) 2 F 2 & = U2
WM special purpose It A|AH - HE TIY0| OtH E= 82X E AIE
Solaris0j| A

» Objffs—AHE A= 4f M|S0t= 7hef T A[AHE
» procfs— ZEMAQ CHot HEHE XN|SSt= 7fa oY A|AH
| A E

« tmpfs—H22|0] MHE|l= Al DY A
» lofs — CtE T A|AEIO] ®ASH 4= QA St= loopback I} Y A A E

-




MYl THY A|AH 7Y

-

B Z! partition0f| C|2HEE| LXQ} IO A

several partitions within on disk

-

partition A <

Y4

partition B <

directory

files

directory

files

=~

% disk 1

N
o

=

.

a partition larger than a disk

partition C <

-

directory

files

~

AN

= disk 2

~ disk 3

11



Cl#E2|0] =2 =

m Cl2E2 X
. IHY A|AEL ClYE(2 S0 7| Y CIYE 2] TX AL
B CIEEHZ X 78 Al 28 At
» 2 E(efficiency) — I} 2[X|F LI&51HAH ZAH
= HY(naming) — ArE X7t HE|SHA
« 2] AFEALZL CHE IO CHO| 22 Ol &2 A8 7ts
» £2 00| o2 7He| CHE O| & A& 7ts
= 154¥(grouping) - Ity S40f| & =2[H 158
m Cj3ER|o =a|X X
» 1CHA| C|ElE 2|(single-level directory)
» 2CHA| C| &l E 2| (two-level directory)
» E2| £ C|EH 2|(tree-structured directory)
» H|f=2=t J2j= C|=l B 2|(acyclic-graph directory)

12



Single-Level Directory

B D= ALRX[7L SO ClEE 2| AR

directory

files g

S|
=

—

C
.I_

= nNaming problem

cat

bo

test

data

mail

cont

hex

records

LEULTE

= grouping problem




Two-Level Directory

B 2} AFR AP E2|E ClHE RS AL

master

(MFD) file user 1 | user2 | user 3 | user4
directory
user file = y _
directory | cat bo a test a data a test X | data | a
“’FD)gll Ulllél
Vo e s Y e e e A (A
- CJ W k) ) '\) o/ '\) J \J
m =3
» JE0|5:
= /AFEXI0| /o 0|E (ex) /userl/test
= CHE AMEXIIE2 0| AP 7t
. HEHIIY AN

= NO grouping capability

14



Tree-Structured Directories

root | spell | bin programs|
stat mail dist find count reorder e mail
@ 3) O 5 J’\ 5 ?_5
k ~ J J I I
prog copy prt exp reorder| list find hex count
\ AJ ‘o x/ /J{ E

@ G
all

list

spell

last

first

IR

(ex) MULTICS, MS-DOS

15



Tree-Structured Directories (H|=)

m =3
= SN O 44
= Grouping capability
« A Z20|E(Path name)
= absolute path name (ex) /spell/mail/prt/first
= relative path name (ex) prt/first, ../dist
m XY Cl2Ee|(EHY Cl2iEHa))
» ZEMAE A (2 Cl2E2|E T
» IS XY OO THUO| S B ALESHH SXY CIHHE|E 4 M
= MY CEHEE HEY = AZ —cd BHO

 AMEAZFRACNS T MO 7] 2 Y CIHMEZ|(Z CIE2[)0]| 2{X]

16



Acyclic-Graph

m =2 Rxo

QHrs

Directories

[ ] |:| EﬂEEl 7|-O| ﬂ_l.OI |.A-|I:I|:|E-IIEE_|

(cf) Acyclic graph:

=S

a graph with no cycle

list

all

root dict spell
\ (ex) UNIX
w | count _ count (words | list
hard link

hard
link

link

SW;E\\i{

l
@

rade | w7

hard link é é

:

17



Acyclic-Graph Directories (A=)

B Symbolic link@} hard link
= symbolic link — C}2 Th/ClalE 2|0 Cist ZOIE MZE =» indirect link
« hard link — K& &KX o] ot 2 X|E AR XA =» direct link
m 22 00| o2 7ol 82 0[F 7IE == U= (aliasing)
» R SO FH = TN LY A|AH &2 A0 5= M =4 7F 2
- |-Z12]) /spell/word/list, /dict/all (hard link), /dict/w (symbolic link)
B S5 OO AHA|
h

2

« A& 213 Abx|, reference count S X|

. count=00| |0 I AHE]| \ \

= symbolic link:

- MEE Y30 AN - \
. YA YL fileO| ALH| = é‘/
A3 TSR] g TS el

LS =

reference count=2

18



General Graph Directory

root avi e Jim
text | mail | count| book book

4

5

A

mail

unhex

hyp

avi

count

unhex

hex

19



10.4 File-System Mounting

B IO A|AE mounting
s EHE J|REX|Of MK = IR A|AHIS OB
AN ohYEA|AEO] £ CIAHZ[0f HZE5t= A
B mount A X}
. I:IHH)I* O| &1 mount point(8l C|2AEHE|)F 2B H oA A=
.« SN CHIO| AT} Q&dH DU ABS TEfstn YeX| HEY
r%'AIﬁE:.“% X"8 =l mount point0f| Oz E .

the name of device

file system

mount point - to be mounted

the location within
the directory structure

20



10.5 File S5

B Chol AFg RISl T 2]

el A8l gt T B8 7150 BEiy
. BREES YAS 5510 0|Z01H £+ S

= Oowner (user), group
B 24 02 A|AH(Remote File Systems)
- EAHAREOIN U2 Y EYIE ARSI0] 37 s
= Network File System (NFS) &= Distributed File System(DFS)

remote system

21



File &

B A O 7 79 - Client-server 22 = AFE5I0

= Server= 0§ 79| clientOf| Al AH|A NH&7ts

= NFS — HEZ& UNIX client-server Il 3 T2 E=
CIFS (Common Internet file system) - E= | E R 0L 3G T2 ES

» BE 2EMAH L oo it 2 =2 A4 I Oist =2 Het
m 2AM HE A AE(Distributed Information Systems

» A4 AFE EastEo SR E HEE U

= (ex) LDAP (light-weight directory access protocol),

DNS(domain name system),

NIS (network information service),
Domain, Active Directory — Windows

22



106 S

B H2 A0
O A~FAHSGAe| H #ot Mo

= what can be done (£2& ?)

= by whom (5717?)

23



M g|AE(Access Lists)2} A& (UNIX)

m 2 2T oread, write, execute
BN ZFE AEA 2L
rw X
ajowneraccess 111 (7)
b) groupsaccess 1 1 0 (6)
C) publicaccess 00 1 (1)

B O HO|L} LI E2|of CHe €2 Het - §2

— —

owner group public

~N

% chmod 761 game

24



(0dl) UNIX Directory Listingaf ot 5] 7}-H

-TW-TW-T-- | pbg staff 31200 Sep 3 08:30  intro.ps

drwx------ 5 pbg staff 512 Jul 8 09.33 private/
drwxrwxr-x 2 pbg staff 512 Jul 8 09:35 doc/
drwxrwx--- 2 pbg student 512 Aug314:13  student-proy/
-TW-T--T-- | pbg staff 9423 Feb 24 2003  program.c

-TWXT-XTI-X | pbg staff 20471 Feb24 2003  program
drwx--x--x 4 pbg faculty 512 Jul 31 10:31  lib/
drwx------ 3pbg staff 1024 Aug 29 06:52 mal/
drwxrwxrwx 3 pbg staff 512 Jul 8 09:35 test/

25



Windows 7 Access-Control List

10.tex Properties

GI‘DUF] aruser names:

£ Administrators (PEG-LAPTOPAdministrators)
Guest (FEG-LARPT OPYGuest)

pbg (CThpbg)

I SYSTEM

£ Users (PBEG-LAFTORP U sers)

Aol ] ’ Femowe ]

Fermissions for Gus st Al Deny
Full Contral ]
b odify ]
Fead & Execuie |:|
Fead ]
Write ]
Special Permissions

For special permissions or for advanced settings. ’

click Adwanced. Achvanced

Ok ] ’ Cancel ]

26



