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0T Unix 2 OSTO T 7 AIATLT . . o o oo e, 10-1
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10.1 Unix %X O0OS TO774ILALEAN

MEHREFED PC X, Windows BEED WSLY (24 A b —)L ¥ N7 Linux 1&. —f%IZ Unix &
CIEEN S OS Offfi T, Unix 1% 1970 4EH, AT&T #1D Bell #5577 T, Ken Thompson &
Dennis Ritchie Z2H0& Uz 2V — DR LIz AR L —F 4 V7V AT AT, [A UL, Dennis
Ritchie (Z, Unix OFAFMAIFIZ C SiEZE L, Unix DIFE AL DA H C SFETRRBI NS &
D E LTz, TDH, Unix 3% < DADFTHEERILENE L L HiZ, 72 SADEREH 4
FNFE L7225 1980 FERDHFED S Unix QIR (LR % IEHE(LT 2B E AW Z b, POSIXE &
N 2 @A ED 5ND D12k £ U7, BEDE L D Unix % 0S 1, 20 POSIX 2
RIFEI L 725D m>TWVWE T,

A E —

T7A IR F Unix 2 OS Tl 2—HF O AN T 7 A I RZHEDTNA A, FZw NI — 27
I U TS A %2 R CTHBOHATITWE T, ZOBOFIEIZLATD@ED TY,

1 =¥ TavAiE AHN%LRE T 74P T NS AR NALTHREL T, open £S5 ¥
AT LT—=Z I AHMBOOZFEL (LT 5)8, e RIER S Nz AHIOME 7 7
AV F L IFIEN 2 IEADBECTHAIL £,

2. A—HFTuv i, 77 A itd 1 FEAE) TAHIIEEEEL T, read X write 72 &
DYATLI=NVIZED, T—ROFRAEE 2 MBERIZIFITS,

3. AN Z KX -2 - T o A, AEE o727 74 )VEdidh 7 (FEEAFEE) % close &
WSV AFAI—LTHEL 3.,

"Windows Subsystem for Linux

ZBAES HH SN T WS Unix & OS & LT, Sun Microsystems £t (¥ Oracle #1) @ Solaris, Hewlett Packard 4t
D HP-UX, IBM #:D AIX, 7Y 7 ANZT REN=Z VABRD TN —THPIR U 72N = 3 V& 5012 % < D ADHEBE
PEER U 72 FreeBSD % OpenBSD, NetBSD, 7«1 7 ¥ KDALY v FKEDFEAET 572 Linus Torvalds 2358 % A
STEL DA & > THBERAL X NIRFEIZE > T W3 Linux, Apple #:® macOS = E23H D £,

SEE D BHTRIE IEEE Std 1003.1-2008 (POSIX:2008) & 725> TWE T,

isocket MEDYAFLA—IZED, ZY NT =217 78 AT EEOBEDO 2L (EKT2)Zebdv £
ER
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Z 2T, B L7z open. read. write, close REDY AT L I—)ViE, IRTHEHEDT AT T
B LT, CEiEPoFTHEREL LI IThoTVET,

AE —

T77A4IADEEZIRAH HlAIX, /home/y220000/data.out & W H I NAHLTHREI NS 7 7
A )Z THello! I [...] Bye! ]| D 317D 5725 X FH 2 FZALITIE

#include <fcntl.h>
#include <unistd.h>

int main()

{
int fd = open("/home/y220000/data.out", O_WRONLY);
write(fd, "Hello!\n", 7);
write(fd, "...\n", 4);
write(fd, "Bye!\n", 5);
close(fd);
return O;
}

D & 512, open, write, close DY AT AL IA—)LEIFFH L 9, open DE 25 LR >TWVDS
O_WRONLY |&, fnctl.h TY V7 HEHRINZEHNT, ZOT7 7 M NV EHZAAHEHATHIZ L2 —
FVIZHIRRTEEDTT, W=V FBEINZT 7 ANET 7AIVY AT LANTERDITHL,
ZTOREE—REFART, 20— Ta AN, ZTD7 714 IIlE %Lbﬁ@%%ofmé#‘
INEF v I UET, HNIZT7 7AVPEFELTVT, 7R AICHEZIAAMERLH 55
ﬁ—%»@‘1@7D&1:ﬁbhl&ﬁ@ﬂ%@b‘%@774»%&?%%ﬁ®ﬁbﬁ&bf
BUET, ZO77ANVEERFOEE £d ICEEE S N, ZTDED write ® close DF 15[# & L
THEHINTVET,

write X, BEI N7 7 A NVEHRBRFDRIZH B T 7 AN EIZ, FE251 8 TREIN/ZT KL
ADHEMEINT VDT —RE2EIFBOES (N1 M) I EESIRAAET, RO

write(fd, "Hello!\n", 7);

MEFINBE L, 774 NVDEHOVHBIETRNTHIRI N T, ZTDRIELN S THello! | & ZHITHE<
WAT X FE (A?‘b‘@.‘f 7 B) MNEZAETNTET, Hi<

write(fd, "...\n", 4);
3. ZOTBIZHHES 4B LT 7 AIVIZEBINENET,

write(fd, "Bye!\n", 5);
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HEERTT, ZOHITIE, 1179 D write LTWVWE I, 3202 F2DT
write(fd, "Hello!\n...\nBye!\n", 16);

ELUTH 7 7MIVORNFIFF IR £3, HEOHLD
close(fd);

NEITINE L, ZOARTOO (7 70V 7)) XN, 2OT7 74)LIE16 B DKE X
w0 E9,

AE —

open MIFUHI NI, FBELZ 7 7 A VHBFELBVWEER, 2O T ANZED T 74
WK T B EZAARDHERZ R > TWARWEEIX, Y AT L I —)b open D3RI L., Z DD R
DIEE LT -1 PRI NET, —1I1F7 7 VERTE UTIEEKREZREL EHADT, i write
X close BRI AZ &Iz £9, F72, write I&, %%ﬁ&&:ﬁ?lﬂbf:?‘—ﬁa)j(% X (A
M) ZRDMEE LTRLUET, EFICEZRAARTERVWGSIZ -1 2R L ET, MihalEdE

WZHREEREDRVEEREL, write BENT A2 DD FTOT, HEILIBETT,

DX, VAT LAT=IIEEIRINT 5 L I1ER0 FEANRS, D70 s I LIRD X 512
T5DONR— T IE,

#include <fcntl.h>

#include <unistd.h>
#include <stdio.h>

int main()

{
int fd = open("/home/y220000/data.out", O_WRONLY);

if (£d < 0) {
printf ("7 7 1 ILBHIF £ A\n");
return 1;

}

if (write(fd, "Hello!\n", 7) !=7) {
printf ("FH ZIAAIZEKBKUL £ L7z\n");

return 1;

+

if (write(fd, "...\n", 4) '= 4) {
printf ("EF ZAAIZKKU  L7z\n");
return 1;

}

if (vrite(fd, "Bye'\n", 5) !'= 5) {
printf ("FHZIAAIZERLU £ L7\n");

S 7B ST LT, printf 2o TTI—Avt—Y2EHLUTOETA, @E I, RENMHHT 2 & 512,
fprintf ZffioC M@ S —H ) 2IEENE 7 71 Vit~ AL £ T,
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return 1;

}
close(fd);
return O;

}

D70 T I LATIE BELEZT 7 A IVIPFEL TWRWE open WEBL TU X \WE T2 open
DEFERDESIZUT, ZD XS BIGEITHIWITH UL 77 AV EERTHZ & TEXT,

int fd = open("/home/y220000/data.out", O_WRONLY | O_CREAT, 0644);

0_CREAT 2%, 7 7 1 VD HEERK DR T, WRONLY £ Dy MNMEDGREEF % £ - T, open D 2
BIBELTH—FNIEATHET,

AE —

T7AIVDHRML 2—FTOLANT 7 A VDONEE G WEEIZ, TDT 71 V& HAA
AMHIZ open LTHE, read L WVWI VAT LAI— )V EMHL THEZGRAAAT T, RIL, HMx
INA%, /home/y220000/data.in TIHE I NS 7 71 )L % /home/y220000/data.out &\5 7 7
ANANA—=F 2707 I LTT, IE—SD /home/y220000/data.out D E 7ZF/EL TWil)
NXEEIFR S NE T, TTITHEEL TV, ZOHVWHARIIHEEINE T,

#include <fcntl.h>
#include <unistd.h>
#include <stdio.h>

int main()

{
char buf[1000];
int in, out, size;

in = open("/home/y220000/data.in", O_RDONLY);
out = open("/home/y220000/data.out", O_WRONLY | O_CREAT, 0644);

while (1) {
size = read(in, buf, 1000);
if (size < 0) {
printf ("FEAAAIZRBL £ L7z\n");

return 1;
}
if (size == 0)
break;
if (write(out, buf, size) != size) {
printf ("FZIAAIZKBU £ L7z\n");
return 1;
}
}
close(in);
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close(out);
return O;

}

A —ILDT7 7 A IVEFWTWVS open D 2 514 0 RDONLY 28, 2D 7 7 A V& FGiAAAEH T
PRI VEWVWS I —FIADIERTT, TONEDFAAAIE read E\WNVD VAT LI —)LT
fToTWVWET, read D 15[ THE I N/ZFARAAD (7 7 A IVERT) 6., 525 THE
INZT RUVRIZ, ek, B3I THREINIZRES (N1 M) 20, T—X05AAENE T,
read [FEBRIZHARDG Z L DTEZREI (NS M) ZEVMEE UTRLUE T, read 2fED
PP T & FZHARAATOVRWEBD DR Z IZHAAENE T, GARA TS T 7 A )LD
FTHRDE, read FOZRVMEE L TRUET, Mo DRMENFEEL TEAAAITRIBL 7255
AlE, -1 PRI N FE T,

10.2 Unix % OS ICH T2 AHBHBERORKRAI AT LO—)L

A—HTO T I LEI AT LN ED A=V ORMET IEEEEEHL T, 2O V7 b
D= TEIDIAAEFE ST HEMEER S 2 EITTALENDH D ETH, FEENMIIL 7 & 51T,
%< D OS T CEFEREDEMSETEINZTO T I LNSEBBIIVATLI=NVEITFD T
EMTEDLIDIT, VAT LIA—NERITIY TN —F Vit (C EEBOGE IZEER) 2fd 751
TIVERBELTVET, ZOX5BRIATIVET TV r—avryurIneiEadsle
T, BB OH LD TH— 2V ORMIET 2852 HHT 2 Z &M TE X, ZDLE, —DDY
AT L A=) R DD T B Z L EHNIE, W DOPD Y AT L A= L EMAGDET,
—DDEBPEBRINIGGEEH D 7,

PAFIE, Linux 72 €@ Unix 52 OS 371 75 Ve U THREEL TWw B At IBIfRDOARRK
VAFAA—IVEETTE, Zhoid, (BATD) ED Unix 2 0S THMAATAZ A TEET, £
72, 0S8 IZ&koTE, VAT AT = VIZEZEYIELTES T, IOV AT La— L EH>TEEI N
TWAEKE > TWEZ e T,

AE —

KHOEBTa b &A1 FIZEHNT WD uid t, gid t REDRUZ OS T K-> TERD ET, 72L&
ZAE, FEHREZED Linux BiE (64bit) TlX. 2SR D IS ICERBINTWET,

typedef unsigned int uid_t;
typedef unsigned int gid_t;

SZDRDESIZY T VT = THEEEOR (ZZ TR I—ANET TV r—vary7assL0M) 2V —2A7u s
FULRVTOHLSTZODHK I LD~ D% Application Programming Interfaces (API) 2 IFO 9, ZORH
THATBDIE, Unix DK OS H—2 VD API DIFAD—E LD £9,
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typedef unsigned int mode_t;
typedef unsigned long size_t;
typedef unsigned int socklen_t;

774\ EEEE

int open(char *path,
int flags,
mode_t perm)

path THHEL7Z7 7 1)V % flags THELZE— NTHE (—
TUU) ZEDT7 7 ANVEBRTERET, flags Tld, stAidH/FHE
HU/BAEZEDOWTNTH D0, 7 7 1 VDL LIV E K
TENES D, HEEAADBRIZHIZ7 7 A VORRBIZEESRAL P E
IM, REERBET Do T T ANDHIIER I NDGE. DM
#EE— Fid perm &7 5,

int read(int fd,

void *buf, size_t size)

T 7 AINVERTF £d D5, K size N bE, T KL A buf o8k
F DI AR A, ERRIZGARADL Z D TENT NIRRT,

int write(int fd,
void *buf,

size_t size)

7 RUAbuf OB ELHEBOT—2%, 77 A4 )VElik T £d N
K size N FZ2EESH L, EBRIZEEHIT ZDTEZNT M
2R,

int close(int fd)

77 A I)VitihF £d 2L B,

int link(char #*path, char

*new)

path THRELZT7 7 M)V &, T/ "\ A% new L LTY V27T 5,

int unlink(char *path)

path THEL=7 7 1 Va2 HIERY 5,

int symlink(char *path,

char *new)

path WO NRAZADY VKR w7 ) VI % new LW NRNAHT
TERd %,

int chmod(char #*path,
mode_t perm)

path THEL7 7 1 VDMREE— N % pern IZEH T 5,

int chown(char #*path,
uid_t uid,

gid t gid)

path THREL =7 7 1 VOfiEH (2—3 1D) % wid (2, Z NV —7
ID % gid IZEHT 3,

int mkdir(char *path)

path THELET 1 L2 M) & ERT 5.

int rmdir(char *path)

path THELZT« L7 M) ZHIkRT 2,

AE —
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TN, A EIREE

int ioctl(int fd,

int req, ...)

77 A NVGEEIR T fd THRELZT N1 A%, req, ... CHELZ &K
SIZHIET 5, Bl req, ... DEKRIETNA AL > THR S,

xv 7= BERE

int socket(int domain,
int type,

int protocol)

domain, type. protocol THE L=V 7 v b (BE D) & MEAKL
U. D7 7 AVt %2 R,

int bind(int fd,
struct sockaddr *addr,
socklen_t addrlen)

774 INVERF £fd THEE LY 7Y MZ, addr & addrlen TEE
LT RVA(IP 7 RUVARY) 2H 4T3,

int connect(int fd,
struct sockaddr *addr,
socklen_t addrlen)

77 AINER T £d THELZY 7Y M %, addr & addrlen TIEE
U727 RLVA(IP 7 RLARE) &FOME(E D s~ T 5,

int listen(int fd,
int backlog)

77 ANV £d THREL Y 7y b ERfGHREICT 5, #
Tt ER DA BATHI DK K % backlog THET 5,

int accept(int fd)

7 7 AR F fd THRE U -ERADIRED Y v b ADIROEE
RERAZHL, ZOBROBEDLZODOH LWy M EEHK L.
FTOI77ANVERFEET,

—HREY 7R A e

int dup(int £d)

77 A INVEHRTF £d OEEEER L TRET,

int dup2(int fd, int new)

T7ANVERT fd 2EHLZED%E 7 7 ANV T new £ T 5,

int fcntl(int fd,

int cmd, ...)

774Nk £d OO T T A EDOHKEE, cnd, ... T
BEd 5,

int select(int nfds,
fd_set *rfds,
fd_set *wfds,
fd_set *efds,
struct timeval

*timeout)

rfds, wfds, efds THHEL 7 7 A IVEB TD 3 DDEHIZEEN
% (K nfds fHlE TD) 7 7 1 ViR F-OWThD, T, i
AIAAFRE, FHE L UATHE, Hio (=7 —) BAEREBIZR 2D %2 HK
timeout THHE L ZKRMZ TR, ZTD LS RBIZ R o727 74
VEEIR T DG % *rfds, *wfds, *efds ICEHZIAA, TOHERD
L UTRY,

THHRALEE (FHARE) AT LT - #1000 - &Y
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