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- [FERES AR RN ISR ST DB L R
- TRy AR EN BB INSTIE e

- D71 IL D

- D74 IVIEERIEAEFE (non-volatile) File System
- BRZEYI->THHEHZIELY.
- D7 IVIEHRIEK KR (persistent) File

- ENDLIRODHEMNTES.

File

- TFANTVRT L w
- NEREEIEEAR LD I FAILEEE

- Windows — NTFS
- MacOS — HFS, APFS

- Unix — UFS
- T7AILEEDERY R
- T7AILE

- T7AILEEE
- J7AILDIELE
c T7AMILDT IR AE
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g‘[ J74ILE |
« T7AILIZIXRRIDFTLNTLNS
- T7A4ILA

c KXFEBLV/INMNFEXFI—F
- case insensitive: KX F &N FERXHILELY —
- case sensitive: KXFENXFERXHTSH
- BEXFLSNOXFO—RIE?

c D7AILBDXFERIZIEHIENHDIEDELHD
- MS-DOSTI(%8+3
- UNIX®D £<TIX255

- 774 IILILSEF (file extension) ITKYT7AILDFIEFEEZRITIEEL

2714l

HB

‘ . 74l
- Windows TIXEENSNS TR S LMNELS { 741 “ |
- MacTIFXLARTIFAERRIICRFFL TLV document .docx
- UNIXIZ7 U r—2av it -

« AVNATIIILRFICE-OTEEZTFIBR HLBEF
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- ISPl ), - La—F

IFAILIEAA R DAL, - I7AVILEEROLI—F
@5%%&%& MDEED DEFYELTERYHEHOLNSD
& c INUFH—FEAICIEL L
AT REROT IR 1—F80 XFELTLM:
- TERRIZAIILDIZEIESR - La—F B THAEENT
g%—’?(LFif:liCsz BETH 5.

line 1| char char char LE record 1 char char char char char char

record 2 char char char char char char

line 2| char char char char char LF

line 3| char char char char LE record 3 char char char char char char

record 4 char char char char char char

line 4| char char LF
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- BE I 74 Il (regular file)
s TEXRRITFZAIVE=IFTNAFT) D2 1&FELH S

- T4 K1) (directory)
c J7AIVETEEBITLH-HODT7AIL
- A ILA —(folder) ELIEIE NS

- XFEMEFKR T 74 )L (character special file)
- A STBEDTINAMRERT .
- IR, TR, RYRT—=IREDIYTILBEDTINAR

- 70y BRI 74 )L (block special file)
s TARVGEDT AV VBN THRAT ST /IR
- HDDA>SSD# &
c T7AIWSRTLEEDIENTED
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- sequential access

- TALRIETFAILD /N FOL
OA—rZIRFEITFHL ZELHNTE
AN

- 2% 9TLIZY, IBFESNINTZT
DL RAIELTEAELN.

- BERLIEZTTESZELHS.

BIMGIEZIC
RAEETTD

- random access
- JEFICEABRIGIEEDRED

g‘/r cMOLO—F&7 O ATE

- UNIX Tl&seek o RXAF7.LO—
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F 2TRBEDTELNDD.
c TFAIVBERENIVRICASTILNG

« T7AILBIEASTNDD, BEAIICEES
N, EEADRAVENIVR)IZASTLNS
« T7AILEFHETHEE

. 2714l
- IT7AIVDIEE A A T :
- RRBIZEYIEET B ik Wiy 5
CFALINIBETFANBERYYRED (e [ | | [ome /’" e ||
@L\Tﬁ%@ sa.tex E access S !
. UNIX N / XyZ : blocks

- Windows — \ &7 ¥
- |[HMac — :
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i VAW & B = VAW &4

- #%t /XX % (absolute path name)
- L=k TAL OIS TALON)DI2EB YT TALIN) B ZE/TEE TR
HIEIZKYIERE /home/hagino/sa25/02.pptx

- FExt 7V R 4 (relative path name)
- EET 4L UK (working directory) 57124 5a25/02. pptx

LT TS \/ )L_F';4D7FIJ
SR
sbin var home etc tmp
bin sbin local y/’ hagino \‘) passwd
/ BAEDELT LI /\
grep
bin sa25 l

___________
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[ open }
T—RDEZAH

I AR TJ7A14)L
TARI)TA E‘>[ write 1<.:I TF—A

[ . (j \}1 ’595.;37& ESNEDER
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- OpeNTIREIN B /NSTZEF
c RAETIRETITOTTAINERT
- RAEZTDMBEETEZTLVS (read, write CE#HT, seekTZEH)

- JOEREIZEE
- MEOEKETORTLIZELS
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#include <fcntl.h>

int main(argc, char *argv][])
{

int £d, n;

char buf[512];

fd = open(argv[l], O RDONLY) ;

while ((n = read(fd, buf, 512)) > 0) {
write(l, buf, n);

}

close (£4d) ;
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c RTLO—)LDERES
- FSOHEHLLY
- TR TOTIERIETELL
c INESIEATTIERTHENENEL
. ;fgj_:éa—)bli:.—ﬁh\%os/\@ﬂ]L)Eih“l\%’é, SATSYEFEVHETDIZHARTT
=l

- BEABASATSY
- {ELVAOT AP
o B ATBEATEHEAAD, 1XFT D5EHFAD
c TN —a0 VAT L= ILADT IR EREL
c NITFIITTE

[ FFr—az ]
@ fopen, fclose, fgetc, fputc, fgets, fputs
[ ZEAHNTATSY ]<I> INYTF
@ open, close, read, write
[ VATLO—)L ]
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XF DAL

eansn f etc 1|I> 1K$
I74IL4 [ __ iy

(1R %) % i HTDFAHL

[ fopen } [ fgets 1:‘:} 197

RS 00 s
’ i S D EAD T
g :

/ ﬁ [ fscanf }::> &
RIFAET p
[ fclose 1 / % ‘

[ fprintf }[ f } """
puts V%
- 1XF
woxt~ozn [ inossas
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#include <stdio.h>

int main(argc, char *argv][])
{

FILE fp;

int ch;

fp = fopen(argv([1l], "r");
while ((ch = fgetc(fp)) >= 0) {
fputc(ch, stdout);

}
fclose (fp) ;
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fopen
FILE *fopen(char *path, char *mode) {
FILE *fp;
fp = (FILE *)malloc(sizeof (struct FILE)) ; o S N
2V)7r—v3ay
fp->fd = open(path, ...); 7 J/T
fp->size = 0; F|LE*§ ﬁ:
fp->counter = 0; P T T TR ST E P FLRRRS .
return fp; A
y :
2 buf <€— counter
; Sl2€ . RECHD
FILERER NYIT7 | HHEETEH
struct FILE { v _E;{;;g :
int fd4; : T
char buf[BUFSIZE] ; : :
int size; E .................................. :.....-......-......-"..:
int counter; AT La—)L
};
tvoedef : OS
ypedef struct FILE FILE;




fgetcDELE

fgetc
int fgetc (FILE *fp) ({
if (fp->counter >= fp->size) {
fp->size = read(fp->fd, fp->buf, BUFSIZE) ;
if (fp->size <= 0) return -1;

fp->counter = 0;

}
return fp->buf[fp->counter++];

) BUFSIZE = 512
E{RFE
4 N
(1) bufZsA~R% (2) 512/3Abread
f > >
fgete “OREEZEBNEY | buf | os L
== (3) buflZEE &A1= ]
(4) 1XXFRYHT 512\ +E ANS S 1L
\\______ 7
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inode inode inode (index node)
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openMELE

c BZENT=/IRRBIZHIST BI7AILTARI) T 3% RT
- namei ZIFEUHEL/SRE % inode [ZZ#

- JOCABERDEET7AINT LRI TRZFHLWIFZAILTARD)TEAD
BEARNDRAUZZHRTE

int open(char *path, int flags, ...) {

struct inode *ip;

int £d; filefE &K

struct file *fp; struct file {

ip = namei (path) ; struct inode *inode;

if (ip) { long offset;
fp = FILWIZPAITARIVTADBEEEER ; int refcount;
fp->inode = ip; };

fp->offset = 0;

fp->refcount = 1;

fd = proc ORFEATFAINT1RIIVTE;
proc->file[fd] = fp;

return fd;

}

else return -1;




namei

- TALOM)DRITHEESIN=ZBFIDIN)NFET HAINE
ISMZEERRFDinode IR T

struct inode *namei (char *path) ({
struct inode *dp;

if (*path == ’/’) {
dp = proc->root directory;
path++;

} else dp = proc->current working directory;
while (*path) {

name = select next name from path;

dp = lookup (dp, name);
) T

return dp; FALIMIRTIZANERT
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c D7ANWIETARILDEHO T Oy I LERL
c D7AMIVEIZCHALTWNATOVvOEBEESZRRZTAINENHD

- UNIX TIlZ inode (index node) [Z&Y&EIH

inode structure w
struct inode {
short mode; inode _
int uid < FfE&E II’{OdE
int gid; =_g
long size; < .|j.,rx“ 4 JAavy
pA= =5

int atime; Javy
int mtime; ZEH{T

int ctime;

N

int direct[12]; < EiEsBEIOVvIOES (121E)
int indirect[3] ;< |

}; - HEEsRIOvIES (@)
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- inodeMSEESETES7A97(F 12D &
- 170v5512/ 1 +DIEE512 X 12=6KBLL TD 771 L.

- MESETE DAY OT OvoEE

inode =_g FEIJIOvy / T—%
ws | ., >
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c D7AINDA T YN STAVIBEEZHE
. r}s%_d%write’élidﬁt‘ylvﬁ\l‘o?‘l:lv?%%’é?r%ib, AOPI=Vl sy ek

int balloc(struct inode *ip, long offset) { T74)L
struct buf *bp; 77’{“/ F 2 TA
int i; —
blk = (offset + BLKSIZE - 1) / BLKSIZE; —
if (blk < 12) return ip->direct[blk];
blk -= 12;
blocks = BLKSIZE/sizeof (int) ;

for (i = 0; i < 3; i++) {
if (blk < blocks) break;

blk -= blocks;
i zeof (3 B
blocks *= BLKSIZE/sizeof (int) ; ‘ﬁLL_
}
bp = getblock (ip->indirect[i])
while (i-- > 0) { ‘:i:;ﬁ ==
A
blocks /= BLKSIZE/sizeof (int) ; =
==

bp = getblock (bp->buf[blk/blocks]) ;
blk %= blocks;

}
return bp->buf[blk];
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c TARDTAYIIFOSHTHFvyia(\wI7)7) NS
¢ EJL&SAH
- A TARIDSTOAYIEFRHFIAAAE)RIZTYyrad D
- ZEIBUE: TARIDRKDYICTF Yy aFHmD
- EEZIAH

- FCIZIETARVIZEEZRAF G
o F2EOTHhE—FIZEZIAD

INTFDINYS AT /\ buffg & &
< INYT7 D \wD7 struct buf {
struct buf *next, *prev;
struct buf *queue next, *queue prev;
< > struct inode *inode;
int dirty;
P N int blkno;
Dl char buf[BLKSIZE] ;

};
struct buf buffers[HASH];

F FRSAE IR




TAARIDNITA—T YL
cFTLWVTARIFFESIEE(ZITTA—T vk (FHAIE T D)

TARI LD TV RT L
A—/\—TJ 0w < TARIEARDIERETEE
inode < inodeMEHSNTLVS
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« UNIXD 774 IV AT LA
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F TTAIWYV AT LDRE
- Inode
- BEESEIOvSEREESEIOYY



