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TR, TREHAENRE, EERMNERE, HBULUHBRERANRHXME—IRE IR THE
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FIEIR

1. I2f# Unix I/0 BI&HSMA

2. TREANEIRYS LT

3. RS HHEIA T (file descriptor) RIEIES FHIN
4. 7 T EURRIER L SRR A

5. IR\ H EE RIRYSCEAL

6. B T % C REREFHIRE 1/0 BREL

7. AEUMERIE AR EZ RS RAY 1/0 75

Unix I/O0
£ Linux 5, HESCRR ERTLIEMERFTRIFS. BEARERIZ, AR I/0 IREBERNMEX
ZFHY, Bl

e ./dev/sda2 (/usr H#EEHX)

o /dev/tty2 (£&im)
EEERZBR AN RERR:

e /boot/vmlinuz-3.13.0-55-generic (REEER)
e /proc (NiZEUBELEN)

FER 1/0 iRBHENE, FRLARZELARIFEFRA Unix I/0 BfEBREORAES NG Y, thanfE
F3 open() #0 close() RITFFOXKAE, A read() F1 write() FKEENHE, =HEF!

AT XBIARREHRIRE, 28— type FHITXH!:

o TENH: BEFEEIE
o BR: BX—HANMHHIESI
o EJET Socket: MB—al=m LRIHEEEAIEE

HsUAE—EsaIRIseE, BRXER—T, NRNTHE:
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¢ Named pipes(FIFOs)
e Symbolic links

e Character and block devices

s

BEENHESEREE, NA—RERFEX D BXAXENZH#HEX G, XAERES
N~ T~ -

ASCII 8 Unicode =fF, BRILLZMIERE ZHBINAGISRIME, JPEG BlR, &), XYTRZE

s
ESLHAREX 75 AN PRIX 5.

NAXHRR—RIIRINAT, ST \n £, FHI—1TR oxa, A ASCII #37HY line feed
FAF(LF) =, FERGARAMT—ITERAIFTSAE(End of line, EOL), #0:
EO/|

e Linux & Mac OS: \n (0Oxa)
o line feed(LF)
e Windows & fZ&MY: \r\n (Oxd Oxa)
o Carriage return(CR) followed by line feed(LF)

BR
BREE—MER(inkHE, FEETEREPEEWFICHR:

e . (dot) ZFIBZR
e .. (dotdot) I—EBZ

FAXBREERNGSEESR mkdir, 1s, rmdir , BREZUNKEWERN, BERZE
\’_’\—/
/ (slash),

Rz 8 M HERFERIL/EER(cwd, current working directory), AJLIA cd @Kt T
B, BNBYREERMEXXHINME, —RKRo HENIEEFIETEER.

- . A /h /droh/hello.
TSR] T R — N ELASROST R, ad  Jdrobstelloa e

FIFSH
FEERX M BRI RNZF I RZS
int fd; // SXMHEIRTF file descriptor

if ((fd = open("/etc/hosts", O_RDONLY)) < ©)
{
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绝对路径从‘/’开始：/home/droh/hello.c

相对路径从cwd开始：../droh/hello.c
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perror("open");
exit(1);

N O wn

Skt
EEER—MIBEHA SR (file descripton), MK MEST -1 MRHRETH
2, /M Linux shellGE: BRI yybear HOBIE) BRRRHEMABOATTI= A0t (18
B

e 0: standard input(stdin) Sfd%r\
e 1:standard output(stdout) S‘E‘d@{/t‘f,‘
e 2:standar error(stderr) S'tderr

KAt
[EFSEEE 2 TR P AP A

int fd; /] SCARREIARTT
int retval; // R[EME

int ((retval = close(fd)) < 9)
{

perror("close");

exit(1);

00 N O v A W N R

MREUKRACZEKRA TR, SHKAR. Fr—EEREREE, WHE close() HE
. ~ . \/\/_/\4
(20 _EEAIGIFR7R)

AN

EFIFFXAZ BB, LR EMEEXERNANFHERZIRNGES ) FEHRAS

£t
char buf[512]; %@i’l%"ﬁz)zﬁkfﬁ,fﬂiﬁ }/?;i%

i:t :E;tes; f—\g\ ‘_;}M Z{M ﬁsﬂ@ﬁz _

/7 AT R A, IR 512 s fd
if ((nbytes = read(fd, buf, sizeof(buf))) < 0)
{

00 N O v~ W N R

perror("read");
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从fd中读取，存入buf中

lsy


1

=

9 exit(1);
e }

hb&#\%

REESENNFTEHE, E— ssize t X8 (HIHE—EGRFSEE) , IF n
< 0 BPAFRHEE. nbytes < sizeof(buf) XFE R (short counts) 2RIEER4R, MEH

A EEIR.

EANXH

o[ Aes s

BEANXHRICREFFNEIRESHZI S, HEFHE !

char buf[512];
int fd;
int nbytes;

/1 FTFCARRTE, FFRHLE AN 512 PR HE
{

perror("write");
exit(1);

O 00 N OO0 U1 »h W N P

(o)
-

buf fd

if ((nbytes = write(fd, buf, sizeof(buf)) < ©)

REEEENNFTEE, 1R nbytes < 0 FPAFTRHIE. nbytes < sizeof(buf) XS
J(short counts) EaJge&4ER, MEHAREIR.

o~

e FEIVERIE, FATRTLEES Unix /0 BIBIIF, XEFH(IT—PFI—1NFoiBinEnASH
L e

SRR
N~

1

2

3  int main(void)

4 A

5 char c;

6 while(Read(STDIN_FILENO, &c, 1) != 9)
7 Write(STDOUT_FILENO, &c, 1);

8 exit(0);

9 }

BIEHEZIRY short count & FEBVIEH FARSE:

« TEUEEREORT R85 EOF (end-of-file)
o NEHPIERIIALT
iy

. /)\J’g% i ‘Z'% ?@ﬂ\i@ﬂﬁm\
B35 wosthrde
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将buf中的数据写入fd
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o EENVFIE AMLE sockets

~—e— . ———

BEE NERIER FAaRE

o WEBASSTHRER (5 EOF 5)
. SNBSS AR R

RIFIRZETLF short count, XERIATLAERAMEXAZARRIER.

TR LI

TCEIR R FKIEASGRINEUE, BHARGER, FJLUEE stat M fstat ERECKIDE), HE5H

= ﬂﬁ%@ﬂl |

1 struct stat

2

3 dev_t st_dev; // Device

4 ino_t st_ino; // inode

5 mode_t st_mode; // Protection & file type

6 nlink t st _nlink; // Number of hard links

7 uid_t st_uid; // User ID of owner

8 gid_t st_gid; // Group ID of owner

9 dev_t st_rdev; // Device type (if inode device)
10 off t st_size; // Total size, in bytes
11 unsigned long st_blksize; // Blocksize for filesystem I/O
12 unsigned long st_blocks; // Number of blocks allocated
13 time_t st_atime; // Time of last access
14 time_t st_mtime; // Time of last modification
15 time_t st_ctime; // Time of last change
16 }

XS RZRTIT[E)BF -

int main (int argc, char **argv)
{
struct stat stat;

char *type, *readok;

Stat(argv[1l], &stat);

if (S_ISREG(stat.st_mode)) // M XA
type = "regular";

else if (S_ISDIR(stat.st_mode))

1o type = "directory"”;

11 else

O 00 N OO0 U1 »h W N P
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12 type = "other";

13
14 if ((stat.st_mode & S_IRUSR)) // KreriAlfR
15 readok = "yes";
16 else
17 readok = "no";
18
19 printf("type: %s, read: %s\n", type, readok);
20 exit(0);
21}
5EM
THRTERNSENZE, BIIREERZRIMIRREITHN Y. HLIRRRER, 810
288 B CRYIARTZR (Descriptor table), 72f5 Descriptor 1 $§[A%&ix, Descriptor 4 $5[R#
B, TER:
H‘;ﬁh\
AT R EITHAX AR —
Descriptor table Open file table et
SMNHIEHE FRBHERE S
XA A (£i)

NS
stdin fd 0 prg v - § AR
stdout | fd1 -~ ST =1 prq i $ill
stderr fd 2

fd 3
fd4 ~
X154 B (R )
—»
N {FihIa)
S AR
5| Rt E=1 MR

XBEE— I FERRPIER, BEFER fork , FIHELIR ERSMRQHEFTFFRINMHRY. &
fork Zf5, FHIESERR EMQHENIEEE—HR, XEFEIENESCSIAEN 1, T
Bl
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AT R EfTAXHER

d
Descriptor table Open file table p ﬁ%nlz; &
gz EE PREHIERZ =3
i X A (Ri)
stdout | fd1 = G A
Staerr | 5|Fit =2 SRR
id 3 : :
fdd ~
ERA
stdin [fd0 X1+ B (H2)
stdout | fd1 4 XA
stderr | fd2 XHUE AR
fd 3 SIAItE=2 Q= il
fd 4 : :
TRTXA, BOBMNRTUNEFBENEEAREALNNT. HLRER, REFAA

dup2(oldfd, newfd) EREIEDE]. FHNIREBXNTHHEAFFIERANE, BH5 T EER
T2, TEHE(NEERIERNZIRIEBATHER THEE, Hit&in EAEmEREET
XA
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W 00 N OO U1 A W N P

[PUYEE S EFTANXHAFR

Descriptor table Open file table ﬁﬁ;nigf fg
FNHEHE PR E 5
i A (1)
MIETTE
stdin fd O SCAH-{i A AN
stdout | fd 1 5|t E=1 g4 3-3id
stderr | fd 2 : :
fd 3
fd 4
{4 B (hf)
X{Fifi0)
XA XA
5| it =1 XA SR

tEER A SR
C tREREFaA—RFIBRIOHE 10 @8, tein

o FIFFFOIKMASS: fopen, fclose

o FHIBEANFTS: fread, furite

o FEEVFIBNT: fgets, fputs

o IEIIEBFIBA: fscanf, fprintf

i 10 RIRAIRZ TS, A (stream)sEiR ERSUHEARFFFIE FX (buffen)ERFS
R, CEFR—RLA=1mE, s

#include <stdio.h>

extern FILE *stdin; // FrUEHEIN descriptor o
extern FILE *stdout; // FrUERH descriptor 1
extern FILE *stderr; // WfEER descriptor 2

int main()

{
fprintf(stdout, "Hello, Da Wang\n");

}



ETREITFMR TR THAMTARTEERAR X, BFEES—KEAREBAN—NFR, il
getc, putc, ungetc , ERBE—IRIEANREBEAN—IT, tbil gets, fgets . AR Unix
I/0 BUAZKRHITAR, RIFFERRRY, LR read 1 write RATENZAR, 7.
10000 MET$H/EHA.

FERAVINERZEFIA read RE—RIEE—REYE, AEBEASERNZED, —RNEPXIER—
NFERF (BRI X AT IREEENIE)

gt

It =]
BIEIMB TR 1/0 733%, Unix I/0 BRIEEN, BIRERFERRBITXHEE, EXZ2 L2 C
BOFRAE 1/O FE, XINZRIBREL:

e Unix I/O: open, read, write, lseek, stat, close
e Standard C 1/O: fopen, fdopen, fread, fwrite, fscanf, fprintf, sscanf,

sprintf, fgets, fputs, fflush, fseek, fclose

Unix I/O 2&BRASEERN I/0 5%, EftthY I/0 &2 Unix I/0 RIER EHTHER, B
BEERI—/RZ, Unix I/O FRIGEERRREES K E(async-signal-safe)iy, BEiEi, AL
EESLERTRER. EALREEMEMNGE, TELENERIFES, REZHE. 5%
FREEFERIIETX, AFEEZHE, XEMENE C EEEER RV,

trfE C /0 IR THEFERDAEREE, (ERNHMRVFARERAZ, (BENREIEES
EHROTTERES, BIEZEEERA Unix I/0 By stat BRE. HiMRE C 1/0 FRIREEARZE
S (ESLE(@sync-signal-safe)dy, FRLIFHAREEESHERPER. &a, i CI/0 FE
BRTULENEERRT,

SEHEE

s EEMCHZE

BXRNE
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